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Foreword

Notes

Trademarks

All Rights Reserved, Copyright © 1996

Thank vcu for purchasing the Hyvbrid Recorder DR130. DR230 or DR240.

This User s Manual contains useful information regarding the instrument’s functions and
operating procedures. as well as precautions that should be observed during use. To ensure proper
use of thz instrument, please read this manual thoroughiy before operating the instrument.

Keep the manual in a safe place for quick reference whenever a question arises.

The foliowing manual is provided with the instrument in addition 10 this manual if
commun:ation is specified.

Manual Name

DR 130/DX230/DR240 Communication Interface

» The Datz Acquisition System is a system comprising a number of data-acquisition equipment
components. In the course of system growth. new models. software and optional features are
added 1o the family to enhance the systems expandability and flexibility. You can check the
versions of vour equipment and software by referring to the style number (Snj and release
number (Rn) respectively which are shown on the nameplate of the main unit.

When configuring a system. you must confirm that the style number of each component unit and
software meets the following requirement:

the release number of a dedicated software package must be the same or higher than the style
number of the main unit or subunit where the package is installed and where it performs control.
Any equipment/sofiware not meeting these requirements might have incompatible areas with
your system configuration.

The contents of this manual are subject to change without prior notice as a result of
improvements in the instrument’s performance and functions.

Every effort has been made in the preparation of this manual to ensure the accuracy of its
contents. However, should you have any questions or find any errors. please contact your
nearest representative as listed on the back cover of this manual.

Copving or reproduction of all or any part of the contents of this manual without our permission
1s strictly prohibited.

MS-DOS and Windows are registered trademarks of Microsoft Corporation.
IBM is a registered trademark of International Business Machines Corporation.

L







Checking the Contents of the Package

Unpack the box and check the contents before operating the instrument. In case the wrong
instrument or accessories have been delivered, or if some accessories are not present, or if they
seem abnormal, contact the dealer from which you purchased them. Futhermore. please contact a

representative to order any of parts as follows.

Main Unit DR130/DR230/DR240
Check that the model and suffix code given on the name plate are according to your order.
Model and Suffix Codes

Modei Suffix Code Description

DR130 Hybrid recorder. portable model
DR230 Hybnid recorder. desktop model
DR240 Hybrid recorder, panel-mounted mode}

.... No memory
.. 3.5inch floppy disk drive

Without data conversion software
.. With daua conversion software

... 10ch
... 20ch

.. 30ch (for DR230/DR 240 only)
Universal input., screw terminal
Universal input, clamp terminal
DCV/TC/DI input. screw terminal
.. DCV/TC/DI input. clamp terminal

Power Supply 2 RO 100-240VAC

Power Cord D.... 3-pin inlet w/UL. CSA cable* (Part No. A1006WD)
W 3-pin inlet with screw conversion terminal

* For DR130/DR230 oniy
** For DR240 only

Options -M1 .. Mathematical Func.

-Cl ... GP-IB interface

-C2 ... RS-232-C interface (C1. C2 and C3 cannot be specified together)

-C3 ... RS-422-A/RS-485 interface (for DR230/DR240 only) (C1. C2 and C3 cannot
be specified together)

-A4 ... Alarm moduie ¢ 10 make contacts)

-R1... DI/DQO interface

-L1 ... Summer/winter time

NO. (Instrument Number), Style number (equipment) and Release number
(software package)
Please refer to these numbers when contacting the dealer.




Checking the Contents of the Package

Modules

Check that the model code given on the name plate is according to your order. Note that the input
modules at the DR 130/DR230/DR240 are slot specific by tirmware and should not be moved.
Model Codes

Description

10-channel universal input module, screw terminal
20-channel universal input module. screw terminal
30-channel universal input module, screw terminai

10-channel universai input module. clamp terminal
20-channel universal input module, clamp terminal
30-channel universal input module, clamp terminal

10-channel DCV/TC/DI input module, screw terminal
20-channel DCV/TC/DI input module, screw terminal
30-channel DCV/TC/DI input module, screw terminal

10-channel DCV/TC/DI input module, clamp terminal
20-channel DCV/TC/DI input module, clamp terminal
30-channel DCV/TC/DI input module, clamp terminal
Power monitor module, single-phase use

Power monitor module, three-phase use

Optional Modules

Check that the model code given on the name plate is according to your order. Note that the
modules at the rear of the main unit are slot specific by firmware and should not be moved.
Model Codes '

Description
DI/DO module, screw terminal

Alarm module ( 10 make contacts), screw terminal
GP-IB module

RS-232-C module, D-sub terminal
RS-422-A/RS-485 module




Checking the Contents of the Package

Standard Accessories

Name Part No. Q'ty Presence/Absence Description
DR130 DR230 DR240
1.Power cord see page 3 i 4 4
2.Fuse A1350EF 1 7/ v/ A Timelag 2.5A
250V. in case of
DR130/231

located in fuse
holder. when
power supply is
-1

Al354EF 1 A A A Timelag 6.3A
250V, when
power supply is
-2 or option

3.DC power terminal Al105JC 1 JAN JAN
connector
4.Ribbon cassette RD3752-ZFP-10 1 4 4 4 10 colors
. 5.Chart paper RD200-ZFP 1 4 v Recording width
250 mm. length
30 m.
grid 25 mm

B9855AY 1 4 Recording width
150 mm. length
20 m.
grid 10 mm

6.Mounting brackets B9900CW 1x2 v
7.User's Manual ! 4 / 7/ this manuai
1 A A A Communication

Interface manual
(oniy when -Cl
or -C2 are
specitied)

A A JAN Communication
Interface manual
tonly when -C3 is
specitied)

A A A Data conversion
software manual
(comes with
models with
built-in floppy
disk drive)

8.Data conversion software 1 JAN A JAN Software
compatible with
Windows 95
(comes with
models with
built-in floppy

disk drive)
A Provided depending on the specifications.
‘ 1. A pr cord I8 supplied if specified by suffix code.

A




Checking the Contents of the Package

Optional Accessories

Name Model Description
Shunt resistance DV300-011 1092, for screw
Shunt resistance DV300-012 10Q, for clamp
Shunt resistance DV300-101 1009, for screw
Shunt resistance DV300-102 1009, for clamp
Shunt resistance DV300-251 250Q, for screw
Shunt resistance DV300-252 250Q. for clamp
Rack mount kit DV400-013 for DR230
Rack mount kit DV400-015 for DR130
Spares
Name Model Min. Q'ty Description
Ribbon cassette RD3752-RC 1 10 colors
RD200-ZFP 10 Recording width 250mm length 30 m, grid 25mm (for
DR230/DR240)
RD3752-ZFP-10 10 Recording width 150mm length 20 m. grid 10mm (for
DR130)




Safety Precautions

This instrument is an 1EC safety class [ instrument (provided with terminal for protective
grounding).

The following general safety precautions must be observed during all phases of operation. service
and repair of this instrument. If this instrument is used in a manner not sepecified in this manual.
the protection provided by this instrument may be impaired. Also, we assume no liability for the
customer’s failure to comply with these requirements.

The following symbols are used on this instrument.

A To avoid injury, death of personnel —_l.— Function grounding terminal. This
or damage to the instrument, the terminal should not be used as a
operator must refer to an “Protective grounding terminal”.

explanation in the User's Manual .
. Alternating current.
or Service Manual. N~ 9

@ Protective grounding terminal. I ON(power).

OFF(power).

Make sure to comply with the following safety precautions. Noncompliance might resuit
in injury, death of personnel or damage to the instrument.

Power Supply

Ensure the source voitage matches the voltage of the power supply
before turning ON the power.

Power Cord and Plug

To prevent an electric shock or fire, be sure to use the power cord
supplied by us. The main power plug must be plugged in an outiet with
protective grounding terminal. Do not invalidate protection by using an
axtension cord without protective grounding.

Protective Grounding

Make sure to connect the protective grounding to prevent an electric
shock before turning ON the power.

Necessity of Protective Grounding

Never cut off the internal or external protective grounding wire or
disconnect the wiring of protective grounding terminal. Doing so poses a
potential shock hazard.

Defect of Protective Grounding and Fuse

Do not operate the instrument when protective grounding or fuse might be
defective.

Do not Loerate in an Explosive Atmosphere

Do not operate thz instrument in the presence of flammabie liquids or
vapors. Operation of any electrical instrument in such an environment
constitutes a safety hazard.

Fuse

To prevent a fire, make sure to use fusaes with specified standard(current,
voltage, type). Before replacing the fuse, turn OFF the power and
disconnect the power source. Do not use a different fuse or short-circuit
the fuse holder.

Do not Remove any Covers

There are sorne ar2as witr. n:gh voltages. Do not remove any sover if the
power supply 's cinnectsa. “he cover shouid be removed by cuaiified
pers¢tr el cny.

Exterral Corection
T qree1 securriy, conre: .t the orotective grounding before connecting
12 MaEsgramant 3 control unit.
gt 2442ttt o ]
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How to Use this Manual

This User's Manual consists of the following fourteen chapters.

Chapter

Title

Description

Chapter 1

System Configuration

Explains the position of the DR within The Data
Acquisition System, its configuration, ¢Ic..

Chapter 2

Functions

Explains the tunctions of the DR. Operating
procedures are not explained here.

Chapter 3

Ingtallation and Wiring

Describes cautions for use. explains how to install and
wire the DR. the power cord. how to switch ON/OFF
the DR, how to set the date/time. explains the noise
filter, etc..

Chapter 4

Setting the Monitor Mode
Display

Explains the display in the monitor mode.

Chapter 5§

Setting the Input Type/
Recording Span/
Linear Scaling

Explains the operations when setting the input type.
recording span and linear scaling function.

Chapter 6

Setting the Recording
Conditions

Explains the operations when setting recording
conditions such as the recording mode. channels.
recording interval, chart speed, recording span, and
recording format.

Chapter 7

Executing Recording

Explains how to start and stop recording.

Chapter 8

Setting, Displaying and
Recording Alarms

Explains how to set an alarm and what to do when an
alarm occurs.

Chapter 9

Event/Action Function and
Other Functions

Explains how to operate the event/action function..
how to copy recording information. how to reset
alarms. how to reset the timer. how to us¢ the key-
lock, and how (o use the external in-/output function.

Chapter 10

Basgic Settings (SET UP)

Explains functions which usually do not need to be
changed. and how to set these.

Chapter 11

Saving/Reading Measured,
Computed and Set-up Data
disk

Explains how to save measured data. computed data
and set-up data to the internal RAM disk or tloppy
and read them into the instrument.

Chapter 12

Executing Computation

(Available with the -M1 Model)

Explains the computation function (optional).

Chapter 13

Trouble-Shooting and
Maintenance

Explains maintenance procedures, error messages and
calibration procedures.

Chapter 14

Specifications

Explains specifications for all teatures of DR.




Conventions Used in this Manual

Used Symbois
The following symbol marks are used to attract the operator's attention.

shoutld refer to the appropriate User's Manual. For a list of the User's

f Affixed to the DR130/230/240. indicating that for safety. the operator
Manuals, refer to page 1.

Describes precautions that should be observed to prevent the danger of
injury or death to the user.

Describes precautions that should be observed to prevent damage to the

m DR130/230/240.

Note Provides information that is important for proper operation of the DR130/
. 230/240.
Relevant Keys Indicates the relevant panel keys and indicators to carry out
the operation.

L EENLC LI LTI The procedure is explained by a flow diagram. For the

meaning of each operation, refer to the exampie below. The
operating procedures are given with the assumption that you
are not familiar with the operation. Thus, it may not be
necessary to carry out all the steps when changing settings.

Explanation Describes settings and restrictions relating to the operation.
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1.1 About The Data Acquisition System

What is The Daia Acquisition System?
Crested from o compte!y new concept that 1s based on medular architecture. this group of nex:
generation data acquis.iion systems is called The Data Acguisition System,

Today many data acquisition networks are increasingiv being linked together. More than ever
before, large volume. high speed, accurate, easy-to-use co:mmunication functions are essential in
many disciplines.

In the world of measurement and control where the number of measurement points has increased
sharply. the ability to acquire information from a large number of points casily and economically
is crucial. Interfacing to a personal computer allows simpiified utilization of the information
while improving quality and efficiency.

The Data Acquisition System is based on a unique. new concept to meet these needs. The art
of measurement is revolutionized by The Data Acquisition System which integrates
functions of conventional recording and data logging.

Most existing data acquisition equipment has been the ali-in-one type in which the measurement
section and display/recording section are contained in one box. While this simplifies operation on
the one hand. it is difficult to adapt to changes in the measurement environment and also makes
expansion difficult.

The Data Acquisition System uses a data acquisition engine and remote VO modules which
are completely separate from each other. 1t is an entirely new product line which quickly and
flexibly copes with various restrictive conditions and changes in specifications.

Three models are available in the DR series: the DR130. DR230 and DR240. The DR130is a
portable hybrid recorder. the DR230 is a desk-top hybrid recorder. and the DR240 is a panel-
mount hybrid recorder (component type).

vonembByuon washs

Personal
computer

FD




1.2 Names of Parts

DR130 Portable hybrid recorder
Front
' Main display (See chapter 4.)
Sub-display 1 (See chapter 4.)
Sub-display 2 (See chapter 4.)
{ Status indicator

e X

j — @m0 o 10
r ‘ S| | @O :
: : = n;!%)ﬁ' Operation pane}
| SETED)) OPD @ (See chapters 3 to 12.)
i ? Handle to open/ciose
the front door
T | Front door
i
i
‘ ®
‘h Floppy disk drive
i=: [~ Rt S (Only for DR130-1)

Power switch (See page 3-18.)

Rear (Example of DR130 with 20 input channels)

Heat sink fins

Power connector (A See page 3-21.)
Power fuse (A See page 13-2.)

€ | h ig—Function grounding
| terminal

15 :wmn’I' Tl i)

T
Terminals




1.7 Names cf ~arts

DR231 Desk-top tiybrid recorder

Front
Main visplay (See chepter &.;
Suo-display 1 (See chepter 4.
| Sub-display 2 (See chapter 4.)
Stalus inaicator

v ~- ===
\ = EE%‘% T— Operation pane}
=00 (See chapters 3 to 12.)

~————Front door

uvonembijuod waysAs

l\ _

E %— Handle to open/close
; 4 the front door
|
!

® | = T—
‘Di

Power switch (See page 3-18.)  Floppy disk drive (Only for DR231-1)

Rear (Example of DR231 with 30 input channels)

Heat sink fins ll’ower fuse ( A See page 13-2.)
® = P t
N (T e RS
L - unction grounding
m ™ terminal
oo oo By e i°
t 3
: .
® ® (]
®) i li:..ii

Terminals
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1.2 Names of Parts

DR240 Panel-mount hybrid recorder (component type)

Front

Main display (See chapter 4.)

Sub-display 1 (See chapter 4.)

Sub-display 2 (See chapter 4.)
Status indicator

Operation panel
(Located behind the front door.
See chapters 3 to 12.)

Handie to open/close
the front door

Front door

[

|

Power switch

(Located inside the front door. See page 3-18.)

Rear (Example of DR240 with 30 input channels)

Power fuse

,umu|||u|m|um||u i

.A(v. z

Terminals

Floppy disk drive (Only for DR241-1)

Heat sink fins I (Located inside the instrument. A See page 13-2.)

Power terminat with a cover
(A See page 3-22.)
Function grounding
terminal




1.3 Floppy Disk

A flopps disk drive is provided with the DR130-:. DR230-1 and DR240-1.

Appiicable Floppy Disks

3. 5-inch floppy disks can be used for this instrument. They can also be tormatied on this
instrument.

* 2HD type: 1.2 MB or 1.44 MB (MS-DOS format)

* 2DD type; 720 MB (MS-DOS format)

Inserting a Floppy Disk into the Drive
Insent the floppy disk into the floppy disk drive. shutter side first and with the label face up.
Make sure that the floppy disk is inserted until the eject button pops up.

uvonembyuon washg

Removing the Floppy Disk from the Drive
PY Make sure that the access indicator is not lit. then push the eject button to remove the floppy disk.

DR130-1 DR230-1/DR240-1

access indicator
~. ' eject button )
"\\7 : w’! L/ G-

)

eject button

access indicator

(O

CAUTION

If the floppy disk is removed when the access indicator is still lit. damage to the magnetic head of the
floppy disk drive or to data saved on the floppy disk may result. Before removing the floppy disk. always
make sure that the access indicator is OFF.

General Precautions Regarding Handling of Floppy Disk
For general precautions regarding handling of floppy disks, refer to the instruction manual
provided with the disk.







2.1 Display Functions

The inter-zct 2 fron: panel Giapia; consists of three rows, 7 ne {rstrow is e main displs - and
tr 0 second @nd third row are suo-disniay 1 and 2 respestves

Monitor Mode and Status Display
Monitor Mode
* Auto Mode
This mode can be set for the main display. sub-display 1 and sub-display 2. Measurement
values of all channels will be consecutively displayed with update interval,
+ Manual Mode
Thts mode can be set for the main display. sub-display | and sub-dispias 2. Measurement
values of a single channel will te displayes. The display update imerval is the same as the
measuremer: interval (refer 10 page 2-4).
* Page Mode
® ’ This mode can be set for the main display. When choosing this display. the measurement values
of 5 consecutive channels will be displayed as a page using also sub-dispiay | and 2. The
display update interval is the same as the measurement interval (refer to page 2—4).
¢ Alarm Search Mode
This mode can be set for the main display, sub-display 1 and sub-display 2. Channels at which
an alarm occurred will be searched for and their measurement values displayed. The display
update interval is 2 seconds.
Bargraph Mode
This mode can be set for sub-display 1. Measurement values which are shown on the main
display will be shown as a bargraph. The display update interval is the same as the interval of
the main display.
* Alarm Status Mode
This mode can be set for sub-display | and 2. The display will show per channel whether or not
an alarm occurred (refer to page 2-14). On one display the alarm status of a maximum of 30
channels can be monitored (depending on the number of input channels). The display update
interval is 0.5 seconds.
* Relay Status Mode
This mode can be set for sub-display 1 and 2. The display will show the operating status of
internal switches/alarm output relays (refer to page 2-14). On one display a maximum of 30
relay statuses can be monitored. The display update interval is | second.
* Clock Mode
This mode can only be set for sub-display 2. The current date and time are shown.
* Displaying the Selected Mode
To the right of sub-display 1 the currently selected mode is shown for a specific display.

suonouny

Status Display

® Indicators at the right side of the display will light up to show that recording is in progress (refer
to page 2-5), alarms are occuring (refer to page 2-14), keys are locked (refer to page 2-18) and
chart needs to be replaced (refer to page 2-19).

Remote/Local Status Display
The status of remote/local control will be shown on sub-display 2. Keys cannot be operated in
remote control. :




2.1 Display Functions

Display for Setting the Type of Input, Computation and Recording Conditions
Menus for setting each of the following functions will be displayed.
* measurement input functions (refer to page 2-3)
« recording functions (refer to page 2-5)
« alarm functions trefer to page 2-14)
» computation functions (refer to page 2-17)
« event/action function, key-lock function and external in/output function (refer to page 2-18. 19)

Display for Setting Fundamental Functions
Menus for performing fundamental settings will be displayed.




2.2

Input Type

fMieasurement Input Functions

DC Voltage
Mueasurements can be done atir selecting the measur-ment range ™7 chantel. The mimimum
range is 20mV, the maximum ringe is S0V,

Thermocouple

Measurements can be done after selecting the type of thermocouple per channcl. The available
typesare R.S. B. K, E,J. T. L, U /N, W and KPvsAU7FE.

Reference Junction Compensation (RJC) can be set to ¢ither use Intenal RIC (INT) or External
RJC (EXT) per channel.

Bumout function can be set OTF per channel or it car. ne selected in which direcuon the trend line
will nove if burnout occurs -rivht or wit:

Resistance Temperature Detector

Measurements can be done after selecting the type of resistance temperature detector (RTD) per
channel. The available |7 types are Pt100(ImA). Pt100(2mA), JPt100(1mA). JPt100(2mA).
Pt50(2mA). Ni100(1mA)SAMA, Ni100(1mA)DIN. Ni120(1mA). J263*B. CulOGE. CulOL&N.
CulOWEED. CulOBAILEY. Pt100 (1mA) high resolution. Pt100 (2mA) high resolution. JPt100
(ImA) high resolution and JPt100 (2mA) high resolution.

Contact Input

The type of contact input can be selected from voltage level input or contact input. and recording
can be set ON or OFF per channel. In case of the voltage level input a voltage level up to 2.4V
results in recording OFF, whereas a voltage level of 2.4V or more results in recording ON.

AC Voitage/Current

The effective voltage. effective current, active power. reactive power. apparent power. frequency.
power factor and phase angle can be measured. The measuring range is common to all terminals.
The input terminals of the module with this input mode are not consistent with a setup screen in
terms of the channel number.

Skipping Input Channels

This function allows skipping measurement, recording and display of channels you are not using.
Measurement, recording and display will not be done for the skipped channels.

Reference Junction Compensation (RJC)

This function is to be used when measuring temperatures using thermocouples. The voltage
generated by a thermocouple depends on the temperature of the spot of measurement and the
reference junction temprature. Reference junction compensation is a function which compensates
the temperature at the side of the measurement instrument to 0 degrees C.

To compensate for the environmental temperature an intemnal circuit can be selected, or
compensation by a fixed compensation voltage value (external) can be set.

2-3
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2.2 Measurement Input Functions

Scan Interval

A/D Integration Time

Input Filter

+ The duration of time (one scan) in which the measurement of all channels is carried out. is
called the scan interval.

« This interval can be set to any value from 2 1o 60s, and this range is the same for the 10ch. 20ch
and 30ch model. :

This insrument measures the input signal after putting it throughan A/D convener. In order io
minimize the noise imposed on the input signal, specific integration times exist.

The integration time can be selected from 20ms (50Hz). 16.7ms (60Hz) and 100ms (10Hz).

When “AUTO" is selecied, the integration time will be automatically decided according to the 50/
60Hz frequency of the power supply.

AUTO does not function if the instrument is a DC power supply model (Selecting “"AUTO™ will
set the A/D integration time to 20 ms (50 Hz)). If you are using the instrument on a 60-Hz power
supply. set the A/D integration time to 16.7 ms (60Hz).

A filter can be set ON/OFF 10 reduce normal mode noise. Effects on normal mode noise are as
follows depending on the filter being ON/OFF (theoretical values).

Frequency

1Hz 10Hz 50HZ100Hz 300H2
0dB _

-20dB }+

-40dB |

-60dB |

Attenuation

-100dB L

2-4




2.3 Recording Functions

Chart Speed

Recording Mode

The speed at which the chart 1 veves when porforining trend recordrn e can be sclected from an
vilue between | 10 1500mm/t

Tw . types of chart speeds can be set. When vou are not using the Event/Action function. which
will be describe? later on in this manual, chan speed | will be vahd. When the EventvAction
function is being used. you can select whether char: speed | will change 1o speed 2 according to
the event status.

Two types of recording modes are available; analog trend and logging mode. The default setting
15 anuiog rend mode.

Anaiog Trend Mode (refer to the next page for a recording exampie)
Trend Recording (Dot recording)
The recording principle is that, according to measurement data and recording conditions. the
correct position on the chart will be decided and on that position the dot will be printed. Trend
recording conditions consist of the following.
* chan speed
* channels to be recorded
« recording color (refer to page 2-9)
* recording interval (refer to page 2-9)
* recording span (refer to page 2-10)
* recording zone (refer to page 2-10)
* partially expanded recording (refer to page 2-11)
= interpolation function (refer to page 2-11)
Digital Printout
Measurement data will be printed as numerical values. Digital printout conditions consist of the
following.
* channels to be recorded
* recording interval (refer to page 2-9)
* the number of channels to be recorded on the same line (refer to page 2-8)

Logging Mode

In this mode measurement data are only printed as numerical values. Logging recording
conditions consist of the following.

* channels to be recorded

* the recording direction (vertical or horizontal)

» recording interval (refer to page 2-9)

2-5
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The numbers in parentheses refer to reference pages.

2.3 Recording Functions
Recording Example
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2.3 Recording Fun

Tne numbers in parentheses reier to reference pages.

Recording Exampie for DR231/DR241

Functions
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2.3 Recording Functions

Recording Format

You can modif: :he recording format of measurement values according to your own preferences.
The following sziections are available.

ltems common for Analog Trend and Logging mode

Printing Channe! No. or Tag
When printing measurement values, the corresponding channel number or a preset tag can be
recorded with it. This selection will also affect the display the same way. The number of
characters of a tag which will be printed out, can be selected too.

ltems for Analog Trend Mode
« Printing Starting/Stopping Time of Recording
You can select whether to print the time of starting/stopping the recording (refer to page 2-10) on
the right side of the chart. The first time recording starts after the power has been turned ON. only
the starting time will be printed. After that. the current starting time will be printed together with
the stopping time of the previous recording. To the right of the staning time a bar will be printed
as a reference point to the time of starting.
* Selecting the Number of Columns for Digital Printouts
You can select how many columns (where one column equals data of one channel) will be used
in one line.for printing out measurement data.
Selection of the Pitch of Channel Printouts
You can select at which distance the channel numbers (or tags) will be printed. You can also
select this printout OFF. When tags have been selected, this distance applies to the tag printout.
» Selection of the Pitch of Title Printouts
You can select at which distances the title will be repeatedly printed. You can also select this
printout OFF.
» Selection of the Scaled Values Printout
You can select the printing pattern for scaled values (refer to page 2-10). You can also select
this printout OFF.
« Selection of the Reference Point of Scaled Values
You can select whether or not to print a reference point for the positions of the scaled values.

Items for Logging Mode

* Selection of the Recording Direction (Horizontal/Vertical)
You can select whether printouts will occur in horizontal or vertical direction.
Example of a printout in horizontal direction

AL S L b
| b1 {Efmw ]. I 'BIM?H | ! E 0183% i || B | 114 G

Example of a printout in vertical direction

2-8




25 Recorcing Furciinos

Recording Colors

Recording Interval

The coior o wond recordings can o sziected per channci. The color: voachean b soeated wov
biack. purpic suderurpin. ey blucs ol e, Brosvn green, cronge vt el oen
The recording coior of the numerica! vaiues in the logging move o= pripi. onts.

The time during which one scan of trend recording or pumerica: printout is carried out 1s cajicd

the recording nterval.

Recording interval for trend recording

This recording interval can be selected from AUTO or FIX.

* AUTO
The recording interval is decided automatically depending on the measurement (scan) interval
and chart «peed in order prevent the dot from overlapping. Howevei. in cases where this
calculation would render the recording imervai smaller thar the scati interval. the recording
nterval wiis caual the scan interva..

Recording interval = Scan interval X N
where N is an integer satisfying N <720/ (scan interval X chart speed). 720 is fixed.
Example: when scan interval is 2s: chant speed is 100mm/h
then N €720/ (2x100)= 3.6
The closest matching integer is 3.
Accordingly, the recording interval becomes 2 X 3 = 6s.

* FIX
Recording is carried out at an interval which is the same as the scan interval (2 to 60s)
regardless of the chart speed.

Recording interval for digital printouts

This recording interval can be selected from MULTIPLE or SINGLE

* MULTIPLE
Six preset recording intervals (Timer 1 10 6) can be set and a recording interval can be selected
per channel. The timer setting can be selected from relative and absolute.

* Relative time: Time will be counted from the point of turning the power switch ON or of
resetting the timer. Each time the preset length of time is reached (and thus when time is
up). recording will start.

* Absolute time: A reference time is set. and from that time recording will start at preset time
intervals (each time when time is up).

* SINGLE
The logging interval is decided automatically depending on the chart speed and the number of
columns for digital printouts. '

Recording interval in logging mode

This recording interval can be selected from MULTIPLE or SINGLE

* MULTIPLE
Same as for the analog trend mode

* SINGLE
From the above mentioned six preset recording intervals, the interval set as Timer | will
become the recording interval.

Resetting the Recording Interval (Timer Reset)

This function will reset the elapsed time of the above mentioned MULTIPLE recording interval to
zero. Usually recording will start according to the recording intervals, but when you reset the
elapsed time using this function, the results are the same as for time-up.

2-9
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2.3 Recording Functions

Recording Span

The maximum value and the minimum vaiue of the measurement range are decided when setting
the type of input. The difference between the minimum value and maximum vaiue which will be
recorded within this measurement range. is calied the recording span. The value on the left and
right side of the recording are called the left span and nght span respectively.

Starting/Stopping Recording

Usually starting/stopping movement of the chant and trend recording is carried out by pressing the
appropriate key on the operation panel. But movement of the chart and trend recording can also
be started/stopped upon alarm occurrence or by remote control (event/action function).

Recording Method of Trend Recording

Recording Zone

Scale Values

Chart movement can start by either key operation or event/action function and selected channels
will thus be recorded as trend recording.

Normal Recording

Selected channels will all be recorded regardless of the below mentioned occurrence/release of
alarms or group settings. Recording will start when the chart starts moving.

- Trend Recording upon Alarm Occurrence

*» Trigger Recording
All channels where an alarm occurred will be recorded. Even when the alarm is released.
recording will continue.

 Level Recording
All channels where an alarm occurred will be recorded. When the alarm is released. recording
will stop.

Group Trend Recording

Channels can be clustered in a group. and only those channels will be recorded.

The recording span of measurement values on the chart is called recording zone. For each channel
you can set between what locations on the chart the measurement values will be recorded.

It is possible to assign zones so that the analog trend recordings of each individual channel will
not overlap. This setting is only valid for trend recordings in the analog trend mode. The default
setting is the full recording width of 150mm for the DR130 or 250mmfor the DR231/DR241.

The left and right boundary of the recording zone (left position and right position respectively)
correspond to respectively the left and right span of the recording span.

(<2} ke
| |
0, 1o
o : Trefid of channel 1 T¢6nd of channel 2 Teend of channel 3 1 0

!

o] : Kl
o! ! o)
| |

-
‘\-——_/
L 0 il |
T Zone 1 T Zone 2 Zone 3

Left position of zone 1 Right position of zone 1
(=left span of ch1) (=right span of ch1)

Scale values are used to mark the divisions of zones and three different scale format can be
selected.
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2.3 Recoruing Funcuans,

Partially Expantied Reccrding
When carving out e ording. varticily expanded recoriag enables sou o Capres s o par
Of 1 TRCGITINE SPAR i JeT W exaluic the 0 o tother - part of the span i mere denand, Tiee
let” pouncen of the recwraing span temy 0% and e right boundary of the recording span being
Tk o segment of the rzeording spea can be compressed. Too vollowiry cxatinic shows a
siuation whers 25% ! 1he recordmyg span has been compressed The pooms Al COI Eand F
before compression correspond to the points A B .C. D' E and F" 1 the figure after
compression. The 25% left of the boundary shows =6 to OV, wiiereas the 73% rigat of the
boundary shcws 0 to 6V

*Before compressing

ot o o o 1 f 3t 2 M, Measurement value
: _——s (Recording span) -
T T~ i c
3 N 3
H N 51
; e g
4 S
4 7
I "
_-
| -3
: - - “
. S = / 1
- Eé¢ 1
o |
£ hN :
S Se o s
5 R
£ F i ‘
O, Ru‘:::’mg Y
' [ ' % of tull recording
¢ 5C 100 span
(% of compression:RATE)
sAtter compressing 25% of recording span
et B ! 2 IS : £M . Measurement value
’ ~da Bounda value : (Recording span)
] ~— - - -
N
rE
rd
- Ld
D'\ + - ~C
D -
} -
rd
7 4
(3 e
S ’
fé X} 1
£ AN
£3)
T hES
£ r}\ -
© [ Recording _D
span .
| % of full recording
0 2 100 span
(% of compression:RATE)

interpolation Function
® When carrying out trend recording and a measurement value differs greatly from the previous
one, the track of the recording changes stepwise in the dot printing. In cases like this,
interpolation will be carried out on the horizontal line to connect the two divergent trend tracks.
When the horizontal lines of several channels are to be recorded on exactly the same location,
only the recording color with the higher priority will be used.
The priority of recording colors is black > purple > red-purple > navy blue > red > biue > brown
> green > orange > yellowish green, which means that black has the highest priority. In the figure
below a recording example is given of a horizontal line in the colors black. red and yellowish
green. In the area where red and yellowish green overlap (labeled as a), only red dots will be
recorded. and in the area where black. red and yellowish green overlap (labeled as b), only black
dots will be recorded.
However. at the locations where the recordings diverge after connecting a horizontal line. all
recording colors will be recorded.
a b

X 0 o
X o o
XXX xxx;E.-:lDDDDE::EDOOOO

—

®
O
O
O

< Chart direction

X

X

X S

Red Yellowish lack
green
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2.3 Récording Functions

List Printout

A list printout will show the foliowing items.

» Title (if a titie has been entered)

* Date and time

» Measurement interval, recording interval, chart speed and recording mode

* Timer setting (6 Multiple and Single) '

» Match time: a specific time is set and when that time is reached. a preset operation will be
carried out (refer to event/action functian on page 2-18)
Tags for each channel, input type, recording span and linear scaling values (this print can be
selected ON/OFF)
+ Alarm (this print can be selected ON/OFF)
Group setting
» For each individual channel: whether the trend mode is ON/OFF. whether interpolation is ON/
OFF, recording zone settings. partially expanded recording settings, selected Timer No..
whether moving average is ON/OFF, alarm type and whether manual print is ON/OFF (this
print can be selected ON/OFF)
Headers (only when input is applied)
Contents of up to 20 messages
Settings related to event/action function
Selections related to this list printout
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® 2.3 Racsrding Functios.

Manuai Printou:

One sean of measurement value - selected Saanels wili by 1o oraed as dignas s artes wegethias

with the cate and tme, This pririeus an be e DY Ky Operallan or by oot aoLon funches

(rate- o page 2- 17 Reer o page 2-6, 227 or 2 recording exanipie

Header Printout
For the header. you car print ¢ many as 60 characters each on = iines (DR13() or 2« many as
characters each on 5 lines (DR23i7241) and its recording can be executed by key orcration.

Additional Printouts

While recording analog trends it is possible to have engineering units, tags. scales. alarm. title.

messages. etc. printed along with the measurement values and the date/time.

+ Engineering units; these will be printed in combination wiht the hinzar scaling funcuon refer 0
page Z-17)

= Channel No. or tag: 2 preset tag can be printed ,or each channel: the selection whether to print
the channel No. or the tag (refer to page 2-8) ca. also be d.on:

* Scale printout; values corresponding to the scaics will be pnnted (refer to page 2-10)

® * Alarm printout; alarm information (refer to page 2-16) will be printed upon occurrence (or

release) of an alarm. You can also set a message to appear upon occurrence of an alarm

* Title printout; A title of up to 32 characters can be printed. Furthermore, the title can be set to
be printed at regular intervals (refer to title pitch on page 2-8)

* Message printout; Recording of messages of up to 16 characters can be executed by key
operation or event/action function. Time will also be printed together with the message. Up to
20 different messages can be entered.

suopauny

Set-Up List Printout
Each item as described in Ch. 10 will be printed.

Match Time Function
You can preset a time when you want recording to start/stop using the event/action function (refer
to page 2-18). When this time is reached, recording in the analog trend or logging mode will start/
stop.
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2.4 Alarm Function

This function will show an atarm on the display or genzrate an alarm output signal with /A4 or
/R1 option when the measurement conditions of a channel exceed/fall below preset values. Up o
four alarms can be set for each channel.

Type of Alarms
Six types of alarms are available. namely high limit alarm. low limit alarm. high limit on rate-of-
change. low limit on rate-of-change, difference high limit and difference low limit.

Interval for Rate-of-Change Alarms
In case of high/low limit on rate-of-change alarms, variation is measured over 2 preset interval.
and if the variation exceeds a preset value, an alarm occurs. This interval can be set and applies to

all chamnels.
*High limit on rate-of-change «Low limit on rate-of-change
. 4 . Measured s
. i /s et .
i ] Va variation " \ )
Measur- . ' easur- ! ;
T2 2 ement . ‘ X

g ) i L ..
' g ; - valve bR Set variation
value : Set variation ) i DN T-F
/ T : . o=
' ; T-T 2 ~
ki : ; S~
i : i N, .
| | ..

! ‘Measured variation

t 2 Time— ' t v Time —
Set interval Set interva!
ta-t1 2-t

Alarm Hysteresis
You can set the width between the value of alarm occurrerice and its release. This setting prevents
frequent alarm occurrences/releases in an unstable environment. Hysteresis values can be setin
the 0-1% percentage range of the recording span. The hysteresis setting is used for high and low

limit alarms.
*High limit alarm eLow limit alarm
i Alarm occurrence |—— Set alarm /M”SU""“@“‘ values Alarm release
i i value \

Vi

Hysteresis (Approx. 0.5%)

ya N
Hysteresis
{Approx. 0.5%)

\ L Set alarm
Measurement values

value

Alarm release
Alarm occurrence

Internal Switches
Sixty internal switches are provided which can be operated upon alarm occurrences. These
switches are only for internal operations and are used in combination with the event/action
function (refer to page 2-18).

Alarm Output Relays
- If both /A4-option and /R 1-option are installed, twelve alarm output relays are provided for
external output.
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2.4 Alarm Function

Operation koae

Energizing/Ue-erergizing Setting

Using de-ecaernzing.

Tre elarm catun ek - car pe selerted o be energized or de-energized vralarm occurrency
shie wiarmy ouiput teiay will be uctivated when the rower drops 1i the same

Wiy s When ar dlarm oceur. This setung can be done for each relay mdividually.

Reiay comacts in case of energizing

A-contact

When power is OFF  When power is on
and no alarm has

occurred
No C NO C
Wher power1s OFF  When power is on

and no alarm has
occurred

'

" -

. 4
NO € NO C
C-contact

When power is OFF When Power is ON
and no alarm has

s
NO C NC NO C NC

Relay contacts in case of de-energizing

When power is OFF When Power is ON
and no alarm has

B
NO € NC NO C NC
ANDI/OR Setting

When power is on
and an alarm has
occurred

NO C
When power is on
and an alarm has
oceurred

J

|
|
¢
NO C

When Power is ON
and an alarm has
occurred

NO € NC

When Power is ON
and an alarm has

loccu%
NO C NC

When a group of alarms share the same internal switch or alarm output relay, you can select how
the internal switches/alarm output relays will be operated.
AND: will be operated when all alarms are occurring;

OR: will be operated when at least one alarm is occurring.
Alarm occurrence

Channel 1
Alarm status i Alarm occurrence'
Channel 2 ! operation |
r 1 pe | 1
Alarm output lO " ¢
| tati 1Operation |
relay status 7
HOLD/NON-HOLD Setting

You can select whether to hold the operating status of operated internal switches or alarm output
relays. This setting applies 1o both the internal switches and the alarm output relays.

Alarm status

! " Alarm release i i Alarm reloase
Operation of ! ! | .
Internal switch/ JW‘L—— ~fWorkingl_
alsrm output Alarm reset
relay {Reter to page 2-16)
Reflashing Alarm Setting

When several alarms share the same alarm output relay, you can select this setting which results
in a short de-operation of the relay when a second alarm occurs.

Alarm occurrence

Channel 1 __J
: Alarm occurrence
Alarm status Ch 12
: X Alarm occurrence
Channel 3 ,
) | T
o i . ) s
Reftash=ON __ floning, Working  Working
b e
Aiarm output relay promy
Reflash=OFF I Working

2-15
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2.4 Alarm Function

Recording Alarm Information

Analog Trend Mode

When an alarm occurs (or releases). the occurrence/release mark. message. channel No. or tag and

time of occurrence/release will be printed on the right side of the chart.

Logging Mode

« If an'alarm occurs, the type of alarm will be printed together with the measured value.

« If an alarm occurs (or is canceled). the alarm occurrence/cancelation mark. channel No/TAG.
the type of alarm, time when the alarm occurs/cancels, and messages are printed after all the
measured values.

Displaying Alarm information

Alarm Reset

Alarm Indicator

* “ALARM” indicator
When at least one alarm occurs. the "ALARM" indicator at the right of the display will light.

¢ Display per Channel
In sub-display | or 2. the alarm statses of a maximum of 30 channels (according 10 the
specifications) can be displayed (refer to page 2-1). Besides. when the measurement value of 2
channel where an alarm occurred is being displayed, the type of alarm will appear between the
channel number and the measurement value.

Channel No. Type of alarm Measurement vaiue

001 ~H 10.000mV

Alarm Display Hold Function

This function allows the alarm display to remain even when the alarm has already been released.
This function can be selecied ON or OFF and applies to all alarms. When the function is set to
ON, if an alarm occurs. the alarm display flashes.

Alarm Acknowledge Function

This function only resets the display and therefore allows you to verify the current alarm status on
the display. When the alarm display hold function is ON. selecting the ALARM ACK menu
results the alarm display changing from flashing to Iit and will turn off when the alarm is released.
This setting applies to all alarms.

You can reset the internal switches and alarm output relays and the corresponding displays. The

previously mentioned alarm acknowledge function has the same function as resetting the alarm

display here. Resetting the intemal switches and alarm output relays when the relay held function

is set to ON has the following affects and depends on the alarm status.

 when alarms occur continuously, the internal switches/alarm output relays will tumn to their
non-operative status for a short period but soon change into their operation status.

+ when alarms are released, the internal switches/alarm output relays turn to their non-operative
status.
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2.5 Standard Computation Functions

Standard computations such as:iifierence between channehs and Biear seoong can be set witk:
measursient Iput setungs. A 1o Ing average corinatatun s alse avartable,

Difference between Channeils

Linear Scaling

Moving Average

This funcuon computes the difference between the measurement values of a selected channel
(=reference channel) and any other channe! (=destinatiur. channel). This can be applied to each
channel and the computation formula is as follows.

Result of difference between channels computation = measurement value of destination
channel — measurement values of reference channel

Ths function changes the left and right span of the recording span to left and right scale values
which are converted to a difierent physical quantity. This can be appiied to each channel and «
different engineering unit can be entered for display and printouts.

Example where voltage values are cenverted into linear scaling values

(=)
153

2

[s)

=

A
!
Left span:-2V Right span:2V
(=left scale:-0.1A) (=Right scaie:1.1A)

This function computes a moving average over a preset number (K) of measurement valtues. This

function is useful for displaying and recording of unsteady measurement values. The computation

formula is as follows.
Dm= (Mm~K-1) + Mm=(K-2) + ... + Mm-2 +Mm-1 + Mm) /K

where

Dm : “m”th average value

Mm-(k-1) : the measurement value of the “K-1"th measurement before the “m"th
measurement

Mm-(K-2) : the measurement value of the “K-2"th measurement before the “m”th
measurement

Mm-2 : the measurement value of the second last measurement before the “m”'th
measurement

Mm-1 : the measurement value of the last measurement before the “m”th measurement

Mm : the measurement value of the “m”th measurement

K : number of samples, and an integer ranging from 2 to 64

At the first computation, the measurement value of the first measurement will be multiplied by
the number of samples. after which the average will be taken. The measurement values of the
second and later measurements will replace these in turn. after which the average will be
computed each time.
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2.6 Other Functions

Event/Action Function

Key-Lock Function

Foliowing the occurrence of an event such as remote control signal (12). alarm. internal switch,

chart end signal, timer., match time or key operation. any of the following actions can oceur,

* Alarm acknowledge )
(refer to page 2-16)

* Alarm reset
(refer to page 2-16)

* Timer reset
(refer to page 2-9)

* Recording start/stop
According to the recording mode and recording format. recording will start/stop

* Manual printout
(refer 10 page 2-13)

* Digital printout ®
(refer to page 2-6. 2-7)

* Message printout
(refer 1o page 2-13)

* Message display
A preset message will be displayed on the main display

= Change of chart speed/recording interval
Chart speed | and recording interval | will change to chart speed 2 and recording interval 2,
and analog trend and logging recording will be carried out. Usually recording will be carried
out using chart speed 1 (set at the menu displayed after having pressed the CHART key) and
with recording interval I (set at the menu displayed after having pressed the SET key ata
touch). Upon the occurrence of an event. recording will be carried out using chart speed 2 and
with recording interval 2 (set at the menu displayed afier having pressed the SET key for three
seconds).

« Group trend recording
(refer to page 2-10)

« Saving and reading of measured data, computed data and set-up data
This function is available if the instrument is equipped with a floppy disk drive.This function
enables saving of data to the internal RAM disk or floppy disk and reading of data into the
instrument.

« Starting/stopping of computation, reset and clear
This function is available if the instrument is equipped with the computation function or
equipped with a floppy disk drive.This function enables starting and stopping of computation.

This function prevents alterations by careless key operations. When the key-lock function is

activated, the indicator “KEYLOCK? at the right side of the display will be lit. All key o
operations, except power ON/OFF, DISP/MODE key and the cursor, will then be disabled.

However, you can preset whether RECORD/FEED/PRINT/FUNC/M.FUNCI and M.FUNC2

keys will remain operable even after key-lock has been set. Furthermore, when activating or

releasing the key-lock. a menu for password verification appears to prevent the key-lock to be

used by unauthorized operators.
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2.5 (Gther 2unstiong

External Input/Ouiput Funrctior. {Option:

A:aim Output

v n A e et e W0 @RI Al DULPUT Fu Itk Sonla U car o )

ARG eptien sansiated W eaternal 0uiput 1elay S GESIeT conict can be v :
Do vperated woen oo aiamni ocours, For detalls soadermng treis s otines s el selahon stk

alarn.s, s

ter io nage 2-1502-16.

F&ii Output
Waen /KT apron is insicdicd. one external outpu: reiay stranster coiacts t~ used for fail output.
T relay will change 10 the de-energized status when a taiture of the recorder oceurs.

Usually In case of failure In case ol power OFF
i ! |
: i 1 1 | ‘
' ! : | ! )
NO € NC NO € NC NG T NC

Chart End Output

When /R1 option is installed. one external output relay (transfer contact) 1+ used for chart end
outout. When the chart has only 2cm or less paper. the "CHART " indicator at the right of the
display will light. and recording will stop. The relay will change to the energized status.

Usually In case of Chan end In case of power OFF
o] o < i‘ ) ‘_ < c é
NO c NC NO Cc NC NO c NC

Controlling Recording Functions by Remote Control

The recording functions can be controlied by the input of up to 12 contact signals when /R 1
option is installed. You can choose one of the following operations for each of the 12 signais. The
remote control function can be one of the events of the event/action function described on the
previous page.

* Alarm acknowledge

* Alarm reset

¢ Timer reset

* Recording start/stop

* Manual printout

* Digital printout

* Message printout

* Message display

* Change of chart speed/recording interval

* Group trend recording

* Starting/stopping/clearing/resetting computation

*» Saving/reading measured/computed data, reading set-up data

Communication Interface (Option)

Either the GP-IB interface. RS-232-C interface or RS$-422-A/RS-485 interface is available as an
option and should be specified ar the time of ordering. For details regarding operation and
commands, refer to IMDR231-11E.
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2.6 Other Functions

FDD (DR130-1, DR231-1, DR241-1)

This funcuios enables saving/reading of measured datz. computed data and set-up data for SET
rnode to/from the internal RAM disk, and saving/reading of set-up data for SET and SETUP
modes to/from a floppy disk.

This also allows you 1o use events provided by the eventaction function as a trigger to save/
retrieve measured/computed data to/from the internal RAM or retrieve set-up data when an event
takes place.

Computation Function (Option)

This function is available if the instrument is equipped with the computation function (/M model).
This function executes the following computations, and displays and records the resuits.

Four arithmetical operations (addition, subtraction. multiplication. division). square root. absolute
values, common logarithm. natural logarithm, power. logical product. logical sum. exclusive OR.
logical negation, statistical operation, relational operation

Up to 30 channels can be used for computation. 1t is also possible to use the evenvaction function
10 star/siop computation or clear data for computation channels. Furthermore. up 10 4 levels of
alarm (upper-limit alarm. lower-limit alarm) can be set for computation channels.

RRJC (Remote RJC, available if the instrument is equipped with the optional MATH

function)

In cases where the object is located in distance for tlemperature measurement using
thermocoupies. the temperature of the object can be measured without using a number of
expensive thermocouples if a junction terminal is installed near the object. This method requires
the object to be connected to the terminal via a thermocouple, and the terminal to this instrument
via copper lead wires. Furthermore, the junction terminai needs to be connected to an input
terminal of this instrument via a thermocouple. The temperature of the junction terminal is then
measured to carry out compensation for the reference contact point used for measurement of
temperature of the object. then finally temperature of the object is measured.

Junction terminal

This instrument (to be provided by the customer)
1
o Thermocoupler® | Reference channel
D an
(%4
input Copper lead wire o Thermocoupler*
terminals
e 154 >

Copper lead wire Thermocoupler*

>

Lo]
[«

Q
q

* Thermocouplers of the same type must be used
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3.1 General Precautions for Instaliation

Safety Precautions

Read the saiety precauticny
Make sure 10 read whe saiciy precauvons described on page < before using the instrumnent ior the
first time.

Do not remave any covers frcm the instrument
For interial tnspection ¢r 26 ustnizni. CONLACE YoUr nearest saies representative. Addresses ma: be
found on the back cover of this manual.

In case of malfunctior.ing

Never coninue to use the instrement if there are any svraptoms of matfunctioring suci, as unusuai
sounds, smzll or snroke conung from the instrument. Immediaiely twrm OFF iie power and unpiug
the cower cord. When usip s an avapter for direst vinng 1o e powe supriv . immediate:y turn
OFF ihe powe: supnly. Aiso disconnect the pow er to the equipment under measuremen:. Contac
your sales representative or ncarest service center. Addresses may be foind on the back cover of
this manuui.

Power cable

Nothing should be placed on the power cable: it should also be kept away from any heat sources.
When unplugging the power cable from the outlet. never pull the cord itself. Always hold the plug
and pull it. If the power cable is damaged. comtact vour dealer for replacement. Refer to page 2 for
the part number when placing an order.

General Handling Precautions

Never place anything on top of the instrument
Never place another instrument or any objects containing water on top of the instrument.
Otherwise a failure may occur.

When moving the instrument

First tumn off the power of the equipment being measured and disconnect the measurement
leadwires and the communication cable. Then turn the power switch of this instrument OFF and
unplug the power cable from the outlet. When carrying the instrument. securely hold the
instrument with both arms and take care not to drop it.

Ventilation openings
Do not block the ventilation openings in order not to raise the internal temperature.

Electrically charged objects
Don't bring electrically charged objects near the input terminals. The internal circuitry might be
damaged.

Chemicals

Do not pour volatile agents on the case nor leave the case in contact with rubber or PVC products
for a long period. The case is made of a thermoplastic resin. so take care not to let anything hot
such as a soldering iron touch the case.

Cleaning

When cleaning the case or any other part of the instrument, first remove the power cord from the
receptacle (and in case of direct connection, disconnect the power lines). Do not use volatile
chemicals since this might result in dis-coloring etc. Always use a dry, soft cloth for cleaning.

When not using the instrument for a long time

When the instrument is not being used for an extensive period of time. unplug the power cord
from the outlet (when using an adapter for direct wiring to the power supply. disconnect the
power cord from the outlet).

3-1
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3.2 How to Install

Instaliation Conditions .
The instrument must be installed in a location where the following conditions are met.
Ambient temperature and humidity
+ Ambient temperature: O to 50°C (5° 10 45°C. when the recorder includes a floppy disk drive)
» Ambient humidity: 20 to 80%RH for 0 10 40°C, 10 t0.50%RH for 40 10 50°C
However. no condensation should be present.
+ Installation location: Room
¢ Installaton height: Altitude up to 2.000 m

Note
Internal condensation may occur if the instrument is moved to another place where both the ambient
temperature and humidity are higher, or if the temperature changes rapidly. In case of thermocouple input.
this might resuit in erroneous measurements. In those cases. allow the instrument to achieve equilibrium |
with its new environment for at least one hour before starting operation. \
|
|
|

Never install the instrument in any of the following locations:

= in direct sunlight or near heat sources;

« where an excessive amount of soot, steam, dust or corrosive gases are present,
* near strong magnetic field sources;

+ near high voltage equipment or power lines;

+» where the level of mechanical vibrations is high;

* in an unstable place.

installation Method
DR130/DR230
Can be used on a desk-top, installed on the floor, or rack-mounted. Always install the instrument
vertically.
* Desk-top or floor installation
Instali the instrument ventically on a horizontal flat floor as shown below.

s ;

[

—

7 7

» Rack mounting
The following fitting can be supplied for rack mounting.

Name Model Description
Rack mount fitting DV400-013 Conforming to ANSIEIA. for DR230
Rack mount fitting DV400-015 Conforming to ANSI/EJA. for DR130

+ External dimensions and rack mounting dimensions for the DR130 and DR230 are shown
below.

+ To install the rack mount fitting on the instrument, remove the screws at the right and left
forward of the instrument and use the mounting screws attached to the rack mount fitting.
Be careful that right and left screws have different lengths. The screw at the right when
facing the front of the instrument is M4 of 20 mm long and the left screw is M4 of 16 mm
long. Appropriate tightening torque is 1.4 to 1.5 N-m (14 to 15 kgf-cm).

» If another instrument is to be mounted under this instrument in an ANSI/EIA rack. remove
the prong or brackets designated with | and 2 in the figure below because they may interfere
with both instruments.




3.2 How toinstall

Al power supply mode!
30 207 SE.&

I (@)
N

DC power supply mode! -

30 252 98.8 57_
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Rack Mounting Dimensions

AC power supply model
32 Panel face
482.6:1 } i
13 113 ¢
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DC power supply model
32 Panel face
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*142 : Removed tor Rack Mounting
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3.2 How to Install

DR230
438 30 207 98.8
=8 l 0 ]
L 7]
© D
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e
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Rack Mounting Dimensions
482.641 Panel face
1.3 N3 30

] 8
& = b
I el 0 N
| 1 o )
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1" e 1
*1&2:Removed for Rack Mounting
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2 Fowton

l
|

DR24C
« Panel mounting

Lise wieer plates o mmthick o nose for parel muuntng.

The exiernal and pandi cotitng éimensions for tie DR220 are showr beion T panel iiing
darmensions include the. cotting interval for muittyie meaniing oi the same pane’
The DR240 weighs about 16 k2. 30 a shelt showd be provided 10 support the D240 behic the
panel.
Insert the instrument trorr the {reat face of the renes.
Inser the blocks of the mounung brackets as acvessories into the cectanguliar hoies (afier
removing seals; un right and lef: sides of the instrument. pusi tne brackets toward the rear. and
engage the blocks with rectanguiar holes.
When a screw attached on ¢ach bracket is turned ciockwise. the entire brackets are pushe¢
agaimnst the punel rear. Tighten the screws to secureiv fix the instrument fo the panel. Proper
screw-tightening torgue is 8 & 10 1.2 N-m ‘810 2 keitem
The brackets car. be vsed for panzis of 3 10 26 mni tivich.

- s 4C R 203 . 100
: . i !
| | :
° \ ‘ ;
| ;1 | |
] - ;
g | : m g
B .
I =
| |
| H
{ -
| ] - .
Panei cutting dimension
L At least 520 mm ,
r |
!
£
E
8
]
s
-
g
azs*?
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3.3 Installing the Chart and Ribbon Cassette

Installing the Chart
Preparing the Chart
1. To prevent double feed of the folded chart, sufficiently ruffle and fan the chan on both folded
side ends.

Note
» Use chan papers specified by us (part number; RD3752-ZFP-10 for DR130, DR200-ZFP for DR230/
DR240). Using chan papers other than those specified may cause problems such as large recording
errors or the paper getting caught under the sprocket. .

Preparing the Chart Cassette

2. Open the front door and draw out the chart cassette from inside of the main unit by pulling
forward the chart cassette pressers while simultaneously pushing them (both right and left
pressers) toward the center.

Chart cassette

Chart cassette presser

Lever of chart
pressure plate 1

Chart cassette

Chart pressure plate 1 )

4. Open upward the chart pressure plate 2 by simultaneously pushing the right and left latch
release buttons of the chart pressure plate 2. ®

Sprocket Platen

hart pressure plate 2

Latch release button of
chart pressure plate 2




3.2 lastaiiing tne Chantl and Ribbon Lz

L.oading the Chart Paper

2 Prace the char paper @0 the chart storage housing. and move the paper o the e

SR SO Uit i TOWd PRETallNs & CN R 1¢ L aiid Thie revarding ~iorfade riees upy o2 whes

the chart papy s wourd around tne ghven.

Cnart paper
Platen
.
- Chart pressure plate 2

Chart storage housing

Foud line ¢f chart paper
' Sprocket
/

Chart pressure plate 1

7. Align the right and left chart paper perforations. Set the chart paper so that the right and left
marks of the sprockets and the fold line are aligned.

8. Close the chart pressure plate 1 until it latches. Confirm that the horizontal lines of the chart
paper are parallel with the horizontal line of the chart pressure plate 1. If they are not parallel.
open the chart pressure plate | and align the right and left perforations again.

9. Close the chant pressure plate 2.

Press lightly on chart pressure plate 2 until it latches securely.

10. Fitung the guide pin of the chart cassette in the main unit guide groove. place the chant
cassette on the bottom of the main unit and slide the cassette deep inside the main unit until the
latch engages.

11. Turn on the power of the main unit and feed the chart paper by pressing the FEED key on the

* operation panel. Feed the chart paper by three folds or more to the chart paper rest and check
that the paper is fed properly. Check this in the same way when the chart paper is fed manually
without recording. If the chart paper is not fed properly, repeat the procedure from step 2. For
details of turning the power on, see page 3-23.

12. When the chart paper approaches the end, the words "RENEW CHART" in an scarlet strip on
the paper appear. Prepare a new set of chart paper.

13. When the letters "CHART" in the status indicator in the display light, it indicates that the
paper has run out. Replace the chart with a new one according to the above procedure.

* To remove the chart paper from the chart rest. open the chart rest cover and take out the paper.

3-7
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3.3 Installing the Chart and Ribbon Cassette

Loading the Ribbon Cassette

Prefiminary Preparation

- If the carriage to which the ribbon cassette is to be mounted is located near the right end. tum
off the power and bring the carriage 1o a location near the left énd by turning the screw shaft.
then load the ribbon cassette.

- Set the RECORD key on the operation panel to OFF and set all the recording actions for the
evenv/action functions (see page 9-1) to OFF so that recording does not start while loading the
ribbon cassette. If applicable, turn off the power.

Note

Do not perform recording without the chan casseue loaded, otherwise the platen may be scratched or the
chan paper may break.

Load the Ribbon Cassette into the DR130/DR230
1. Open the front door and remove the chart cassette from the main unit.
2. Press the red lever at the bottom of the carriage. The ribbon cassette holder moves to the nght.

\ Ribbon cassette holder

) — Screw shaft

13

3. Touch the ribbon cassette holder with a finger and tilt the housing downward.

<. Turn the ribbon cassette rotating knob in the direction of the arrow (counterclockwise) to take
up the ribbon slack.

5. Fit the projection of the housing into the slot of the ribbon cassette and insert the cassette fully
into the holder.
6. Bring up the front part of the cassette until it latches and make sure it is horizontal.




3.0 insta'ing the Chart and Ricbon CasLsetic

TOPusE tne o casser e the e unti the farch eogaees Chedk that ine teve Wit s

the prinier nead are e visivie wier viewed from the Gopt it ihe white nees can be seon e

nbbun Sl ste st rRapeny doaded ush e Catie U e 1e1 Gain

8. Turn the ihbon cassette rtaung knob once more in the direction of the arrow
(counterciockwise: 1o take up the £bbon slack
9. Rewrn the chan cassette to the main unit,

10. Feed the chant paper by pressing the FEED kev on the operatios panel 1o prever: a delay in
starung the chart paper feed

Note
* Check that the ribbon cassetic ts properly ivaded in the carnage.
+ If 2 ribbon cassete is used for a Jong time. the ribbon may become wavy and move out of the dot printing
range of the printer head. If this happens. replace the ribbon with a new one.

Buiip pue uonejeisug

Load the Ribbon Cassette into the DR240

1. Open the front door and open the display door. The ribbon cassette can be loaded without
removing the chart cassette from the main unit.

2. When the chart cassette is removed. press the red lever | at the botiom of the carriage. When
the chart cassette is not removed. pull forward the red lever 2. then the ribbon cassette holder
moves to the right.

J> Ribbon cassette holder

Red lever 1
3. Tumn the ribbon cassette rotating knob in the direction of the arrow (counterclockwise) to take
up the ribbon slack.

4. Fit the projection of the holder into the slot of the ribbon cassette and insert the cassette fully
into the holder.

R




3.3 Installing the Chart and Ribbon Cassette

S. Push the ribber zassette to the left until the latch engages. Check that the three white hines of
the printer hea? are not visible when viewed from the front. If the white lines can be seen. the
ribbon cassettc i5 not properly loaded. Push the cassette to the left again,

6. Turn the ribbon cassette rotating knob once more in the direction of the arrow
(counterclockwise) to take up the ribbon slack.

7. Feed the chan paper by pressing the FEED key on the operation panel to prevent a delay in
starting the chart paper feed.

Note
» Check that the ibbon cassette is properly loaded in the carriage.
« If a ribbon cassette is used for a long time, the ribbon may become wavy and move out of the dot pnnting
range of the pnnter head. If this happens, replace the ribbon with a new one.
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§ 3.4 Connecting the Interface Cables

GP-1B

When connecting a perscaal computer o thy instrunen! via @ communivanon verface. obsery:
the Jojlowing.

The GP-1B connector of the GF-1B cormunization module 2s a 24-pie connector of IEEE St'd
488-197% Oniy use cables that contorn o IFEE St'd 388-127» as a communi-uiion cabie.
Connection Procedure

Connect the cable as shown in the figure below.

e e

Ferrite core

>
Function Function
grounding grounding

Personal terminal Personal terminal

computer DR130 computer DR231/DR241 |

|
Ferrite core E "_l Ferrite core
5 iy

E =L

- I]| D

+

*When connecting the cable. take note of the following.

* To reduce noise. use two ferrite cores (e.g.. ZCAT 3035-1330 from TDK) at both ends of the

interface cable as shown above.

Securely tighten the screws which fasten the GP-1B cable connector.

* If more than one equipment is connected, the same addresses cannot be assigned to different
equipment.

* Use only cables of 2 m or less to interconnect each equipment.

How to Assign an Address

The address can be assigned easily by turning the rotary dipswitch as shown in the figure below.
Any address can be set from "0" to "15"; the characters A" to "F" on the dipswitch correspond to
the address "10" to "15" respectively.

Buniip pue yonPywisy




3.4 Connecting the Interface Cables

RS-232-C
Communication Settings
Communication parameters are set using the three switches located on the RS-232-C modules.
& ® — @ ON
~ Switch 1 2w Zoorr
®
——— L Datalength
® —— Baud rate
) & T T ION
| [ Switch 2 Z = om mofF |
=) — | L-Not used ;
© Stop bit
i Parity
Switch 3 g
\Sw L W M
1 j 5 % OFF
——— L Not used
andshake format
® L Handshake {
Switch 1 .
Baudrate dipswitch No.1 No.2 No.3
150 OFF OFF OFF
300 OFF OFF ON
600 OFF ON OFF
1200 OFF ON ON
2400 ON OFF OFF
4800 ON OFF ON
9600 ON ON OFF «initial value
19200 ON ON ON
Data length dipswitch No.4
7 bits OFF
8 bits ON < initial value
Switch 2
Parity dipswitch No.1 No.2
NONE OFF OFF
OoDD OFF ON
EVEN ON OFF «initial value
Stop bit dipswitch No.3
1 OFF  «initial value
2 ON
Switch 3
Handshake format  dipswitch No.1 No.2 No.3 .
no handshake OFF OFF OFF «initial value
XON-DTR OFF OFF ON
XON-RTS OFF ON OFF
CTS-DTR OFF ON ON
CTS-RTS ON OFF OFF
3-12




3.4 Cennecting the intenace Cibie

@~

Connecting the R:-232-C Cavle

For detaiss on connzcting the i 5-232-C connector of the RS-222-C commun:cstion interioce
roduie tox poniond: camnete, see the DRV CDRZMYDR2IC Conrnanccat @ Interis e

"

Inntrucuien Masual

CAUTION

Wher (dis)connecting the RS-232-C cable, turn OFF the power of both
the personal computer and the instrument. If the power is not turned
OFF. malfunctions may occur an¢ the internal circuitry may be
gamagec.
L |

Note
To reduce notse. use 1emitc cores (e.g.. ZCAT 3038 1330 rrom: TDK) tor e interface cable as shown
below. Two ferrite cores should be nstalied near both ends of the interface cable. If the noise is
particularly bad. use several ferrite cores in senies. Use a shielded cable for the interface cable and make
a one-point grounding at the ground terminal of this instrument together with the functional-ground
terminal of the personal computer.

Function Function

grounding grounding
Personal terminal Personal terminal
computer DR130 computer DR230/DR240

I
Ferrite core E f Ferrite core
-C‘/\_) N -

v k;

3-13
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3.4 Connecting the Interface Cables

RS-422-A/RS-485

RE422/485

A Y

HElE

:
o

2
z

/AN

~ Swi

swa2

sw3

Sw4

L\ J

2/

8 ®

-

Baud rate (No.1 to 3 of SW1)

w — = ON

o, B _ IOFF

— Data length
Baud rate

LW

. — —|ON

EJ [_: = ®IOFF
. i~ four-wireftwo-wire
— Stop bit
Parity
= — —ION
!! = & oFF
— Address (upper)

Minimum response time

— Address (lower)

Baud rate No.1 No.2 No.3

150 OFF OFF OFF

300 OFF OFF ON

600 OFF ON OFF

1200 OFF ON ON

2400 ON OFF OFF

4800 ON OFF ON

9600 ON ON OFF <- Default Setting
19200 ON ON ON

Data length (No.4 of SW1)

Data iength No.4
7 OFF
8 ON <- Default Setting

Parity (No.1 to 2 of SW2)

Parity No.1 No.2

None OFF OFF

OoDD OFF ON

EVEN ON OFF <- Default Setting
Stop bit (No.3 of SW2)

Stop bit No.3

1
2

OFF <- Default Setting

ON

Switch between four-wire/two-wire systems (No.4 of SW2)

four-wire/two-wire

No.4

four-wire
wo-wire ON

OFF <- Default Setting

3-14




3.4 Zonnecting the interface Lanes

Minimum response time (itc.1 to 3 of SW3)

Minimur@ response time _Noﬁ, No.z __ Nc.3 o o
23 OFF (G150 it <
Setung

10mx QOFF o [E
2ums OFF ON Oy
Som. OFF ON 3388
1ms ON OF} O
Address (No.4 of SW3 and No.1 to 4 of SW4)

Address No.4(SW3) No.1(SW4) No.2(SW4) No.3(SW4), Nc.4(SW4)
1 OFF OFF OFF OFF ON <- Detauit Szt
2 QFF OFF OFF ON OFF

3 OF= OFF OFF ON ON

<4 OFF QFF ON OFF QF!

M OFF CrF ON QF- (OAN

€ OFF OFF ON ON OF

7 OFF OFF O O~ ON

& OFF ON OFF GFF OtF

G OFF ON OFT OFF ON

10 OFF ON OFF ON OFF

1! OFF ON OFF oN ON

12 OFF ON ON OFr OFF

12 OFF ON ON OF} ON

14 OFF ON ON ON OFF

15 OFF ON ON ON ON

16 ON OFF OFF OF~ OFF

17 ON OFF OFF OFF ON

18 ON OFF OFF ON OFF

19 ON OFF OFF ON ON

20 ON OFF ON OFF OFF

21 ON OFF ON OFF ON

22 ON OFF ON ON OFF

23 ON OFF ON ON ON

24 ON ON OFF OFF OFF

25 ON ON OFF OFF ON

26 ON ON OFF ON OFF

27 ON ON OFF ON ON

28 ON ON ON OFF OFF

29 ON ON ON OFF ON

30 ON . ON ON ON OFF

31 ON ON ON ON ON

For details on connectin the RS-422-A/RS-485 connector of the RS-422-A/RS485
communication interface module to a personal computer, see “DR230/DR240 Communication
Interface Instruction Manual.”

e

CAUTION

When (dis) connecting the RS-422-A/RS-485 cable, turn OFF the power
of both the personal computer and the instrument. If the power is not
turned OFF, malfunctions may occur and the intemnal circuitry may be

damaged.

e e

3-15
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3.5 Connecting the Signal Lines

+ To prevent electric shock always make sure that the power supply is
turned OFF before connecting.

* When 30VAC or 60VDC and more is applied to the output terminal of
the alarm module or the output terminai of the DI/DO module, use
double-insulated wires(withstand voitage performance: more than
2300VAC) for those wires which apply 30VAC or 60VDC and more. All
other wires can be basic-insulated(withsiand voltage performance:
more than 1350VAC). Furthermore, use “crimp-on” lugs (for 4mm
screws) with insulation sleeves for connecting to the screw terminal.
Make sure that the crimp-on tool must be one specified by the crimp-on
jugs manutfacture, and that the crimp-on lugs and tool must be matched o
to the wire size. To prevent electric shock, do not touch the terminal
after wiring and make sure to re-apply the cover.

_CAUTION_

< Do not apply an input voltage exceeding the following levels to each
terminal of the universal or DCV/TC/DI input module. Otherwise, the
internal circuits may be damaged.
* Max. allowable input voltage
2V DC range or less, RTD, TC and DI (CONT): £10 V DC
6 to 20 V DC range, DI (LEVEL): +60 VDC
» Max. common mode noise voltage ; 250 VACrms (50/60Hz)
For the maximum voltage of the remote control signal input, see “Remote
control of recorder functions using DI/DO" on page 12-10.
< The overvoltage categoly of each input module is CAT il (IEC 1010).

1 Check that the power switch of this instrument is tumed off.
2 Remove the terminal cover. (the figure below shows DU100-11.)

> v

}{ Terminat cover

Z— scrawe for fastening the cover

3 Fasten the signal wires to the terminals as shown in the figure on the next page.

4 Re-apply the terminal cover and fasten the screws.
Note
Make sure that the equipment connected to the signal in-/output conforms IEC (CSA) 950 or IEC (CSA)
1010. Also. make sure to use cables that conform to IEC (CSA) standards.
In case you are using an internal RIC in case of thermocoupie input. the following considerations are
necessary to stabilize the temperature at the terminals. Always make sure to re-apply the terminal cover:
The thermal capacity of the wiring shouid be small (cross sectional area of less than 0.5mm2). Minimize
outside temperature fluctuations as much as possible.
To prevent noise. make sure to ground each unit at the grounding function terminal (below the power
switch) together at one point.
Refrain from wiring the input signals parallel. However. if you do. then the following considerations are
necessary. Ground all equipment at the same point; Do not tum the power of other equipment ON/OFF
during operation: Do not use the burnout function.

3-16




3.t Conneciing tne Signa. L.ines

Wiring tnput Signal Lines (to Universal and DCV/TC/D! input modules)

Terminals
Screw type terminal

- + — DCvoltage+* TC
~ contact

Clamp type ternunai

Measurement using
RTD's cannot be

b B A — RTD" S
L _ | | made with
c T < 2 ! | DCV/TC/DI modules.
; Z| cH1 ezl | IEE 2248 0 omn
i | cH2 e o °°
b
1 o ! CH4 ﬁg CH3
1 ) X ;: e ¢
| NN STy
| ! | =
S0 ' ! ! = & &
; . i | lie & Z @
i Y ) 1 - &
; A ' ==
Jrca Sl gy cHio|| =3 =8 CHo
IR R cH10 t =2
|1 —
S 0 S 0
Wiring Diagram
DC voltage input/Di input (contact) DC input
- + - +
122 +

+
@@I@ DC voltage input

TC input
- +

QI

b

DC current input

Shunt resistor

Note:For 4 to 20mA input, shunt
resistance value should
be 2500 £0.1%

RTD input

B A

Compensation lead

10Q* maxJieadwire
Three wire resistances
should be approx. equal.
*100Q max. for Pt100Q2 and
Pt5002, 102 max. for Cu10Q.

3-17
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3.5 Connecting the Signal Lines
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3. Connecting the Signal Lines
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3.5 Connecting the Signal Lines

Wiring Output Signal and Remote Control Signal Lines (to DI/DO and Alarm modules)

Terminals
DVDO module Alarm module
NO C NC NO C DT200-21
5 }Oi ][ Terminal arrangement
©) ©
T T e MO € NC
Eyfi| Failure output par o o o
transfer-contact s § % 1)
hart end outp i 2
'ﬁ@“@l@ transter-contact) : : : \
Sl $id !
PETTASTIE| .t e
’@"‘2—‘3’ Remote control 0 T E | Alarm output
i N LR )
@Ml'kl signat input e i | (make contact)
ERIERIER | | (12 contact terminals) | « & o |
nen b
ALM output 1 M !
1 (transter-contact)  wr's ¢ ' !
2/ ALM output 2 we s 'y 10-
(transfer-contact)

©_©
Output contact rating : Contact rating: 250 V DC/0.1 A (resistive load). 250 V AC/2 A (resistive
load). 30 V DC/2A (resistive load)
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3.6 Connecting the Power Cable and Turning the
Power ON/OFF

DR130/DR230 (when using the accessory power cable)
Foliow the vaamings teiow o &y oid eiectnic shock or damaging the instrumeni.

« Connect the power cable only after confirming that the voitage of the
power supply matches the rated electric power voltage for this
instrument.

» Connect the power cable after checking that the power switch of this
instrument is turned off.

* Tc prevent electitc shock or fire, always use the power cable supplied
by us.

® * Always use protective grounding to prevent electric shock. Connect the
power cable of the instrument to a three-pole power outlet which has a
protective ground terminal. Do not use the function grounding termina!
( & marked terminal) under the power connecting part as the protective
ground terminal.

* Never use an extension cord that does not have protective grounding,

otherwise the protection feature will be negated.
L~~~ ]

Bumm pue uoneyeisu;

Connecting Procedure

1. Check that the power switch is trned off.

2. Connect the plug of the accessory power cable to the power connector.

3. Plug the other end of the power cable into a power outlet that satisfies the following conditions:

For models with AC power supply

Rated supply voltage: 100 to 240 V AC (free power supply).
operating voltage: 90 to 250 V AC

Rated supply voltage frequency: 50/60 Hz

Power consumption: About 130 VA max.

Use a three-pole power outlet provided with a protective ground terminal.

DR130 ‘DR130 with /P6 DR230 DR230 with /P6
option option
Power connector Power connector

Power cable Power cable




3.6 Connecting the Power Cable and Turning the Power ON/OFF

DR240 (when connecting wires to screw terminals)

Follow the warnings below to avoid electric shock or damaging the instrument.

« Connect the power wires after checking that the power supply is turned
cff to prevent electric shock.

* To prevent fire, use 600 V PVC insulated wire (AWG18) for both power

- and ground wiring (cross section of 0.83 mm? or thicker, anti-gaivanic
corrosion finish, insulation thickness more than 0.8 mm, insulation
resistance more than 50 MQ/km at 20°C, approved EN60 320
(VDEO0B25)) for AC power, or equivalent cables. Also use wires with
cross sectional area of 0.3 mm? (AWG22) or more for DC power.

« Before turning on the power, always ground the protective ground
terminal so that the grounding resistance is 100 Q or less. Do not use
the function grounding terminal (marked terminal) under the power
connecting part as the protective grounding terminal.

» For AC power and ground wiring, use “crimp on” lugs (for 4mm screws)
with insulation sieeves. Make sure that the crimp-on tool must be one
specified by the crimp-on lugs manufacture, and that the crimp-on lugs
and tool must be matched to the wire size.

« To prevent electric shock, do not touch the terminals after wiring.

« Connecting procedure for AC power supply
1. Check that the power switch is wurned off.
2. Remove the cover protecting the power terminals.
3. Connect the power supply wires and the protecting ground wire (o the power terminals.
4. Replace the cover.

Rated supply voltage: 100 to 240 V AC (free power supply).
operating supply voltage: 90 to 250 V AC

Rated supply voltage frequency: 50/60 Hz

Power consumption: About 130 VA max.

% Power terminals
@  Protective ground wire

Pmnr supply wires

* Connecting procedure for DC power supply
1. Check that the power switch is turned off.
2. Remove the cover protecting the power terminals.
3. Connect the power supply wires and the function ground wire to the power terminals.
4.Replace the cover.

Rated supply voltage: 12028 V DC,
operating supply voltage: 10t0 32 VDC
Power consumption: About 80 VA max.

Power terminals

«+  Function ground wire

Power supply wires
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3.6 Connecting the Power Cable and Turning the Power ON/OFF

3-23




3.6 Connecting the Power Cable and Turning the Power ON/OFF

Turning Power ON/OFF

The power switch is a push-button; the power is turned on when pressed once and turned off
when pressed again.

DR130 DR230/DR240

Power switch

Note o
* Before turning the power on. check that each unit is properly mounted and the power cable is correctly
connected.
+ If nothing appears on the display when the power switch is turned on, turn off the power and check the
following:
« Is the power cable properly connected?
« Is the supply voltage within the range noted on the previous page?
« Is the power fuse blown (sce page 13-2)?
If the problem still cannot be fixed, there may be an equipment problem: please contact your nearest
sales representative Addresses may be found or the back cover of this manual.
 The device takes about 30 minutes to warm up.
» The service life of the lithium battery used to save the settings is about 10 vears at an ambient
temperature of 23°C. If the settings cannot be held because the lithium battery has run down. please
contact your nearest sales representative. Addresses may be found or the back cover of this manual.
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3.7 Setting the Date and Time

Relevant Keys

T DISP || MODE

| RECORD !

%

g

l SET=CLOCK ]& | i FUNC | PRINT @

Nmmmoe—ay
e Func 2

(S LT R TLLITGE  « Press the CHART key to display the CHART menu.
Set and select @@ using ¢ or .
* To escape while using a single menu, press the MODE(ESC) key. The menu returns to the first

menu to which the single menu belongs. Note that newly selected or set items will be ;
canceled. 5
e * When the device displays that setting is completed, the newly set or selected details are fixed. )
<)
. E
(Main menu) 8
SET= 2
oo (Lower menu) 3
o — ’ 3
cLOCK (ENTER|—§ 53 @
/MM/DD HH:MM:SS
=+ SET OK*** (Eesci

Explanation Setting the Date and Time

Set them in the order of year/month/day, hour:minutes:seconds.

* Year: Specify the lower two digits of the year. Example: 1996 £ 96, 2000 £ 00
* Month, day: Use two digits for each.

* Hour: 00 t0 23

Press the ENTER key at the set time to make it effective.

Note

The date and time settings are backed up by the lithium battery in the main unit.

3-25
®




3.8  Countering Noise

Types and Features of Noise Sources

Commercial Power Supply

It is necessary to consider both 50 and 60Hz as noise components. It is important to note that a
power supply line in which a thyristor or inverter is incorporated functions not only as an "energy
surplus line", but also as a "supply surplus line".

Thyristor (SCR)
A thyristor is used to control power through ON/OFF modulation of commercial power by

controlling the phase angle.
O /i\ / Voltage .

noise

I

50Hz !

or *Load X
680Hz 1
1

—-a0 [ /
Thyristor —r - Current
Unit *heaters, etc. : U
-» phase angle

'

Thyristor waveform

When the thyristor turns ON or OFF. a pulse noise is superimposed on commercial power supply.
and its pulse width is approximately lys. Accordingly. thyristor noise can be defined as follows.
« thyristor noise = commercial power supply + pulse noise

Inverter
Commercial power supply is converted to direct current by a rectifier (sometimes the thyristor is
used as the rectifier to stabilize direct current) and then modulated by a switching transistor and
finally converted into alternating current at the desired frequency (from tens to hundreds of Hz) to
drive a motor, for example. If the load to be driven is a fluorescent lamp. the frequency is tens of
kHz. Accordingly. inverter noise can be defined as follows.
Inverter noise = commercial power supply + pulse noise (high density) + vanable low
frequency noise
Since the density of pulse noise is high compared to that of a thyristor and in addition. there is
variable frequency noise, it is difficult to consider a countermeasure for inverter noise.

Commercial
power supply  Rectifier output DC output Inverter output
[\ Jﬂﬂﬂlmmr O, °
Commerctial |
power supply Rectifier DC filter Inverter

S

Principie of inverter
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3.8 Countering Noise

[NVERTER MOTOR
86/06/10 19:30  SAMPLE:0.05 ms

300.0 |
\
' ” |
Voitage ' l
waveform
-300.0 »
! | 1 1
0.00 25.00ms
2.000 R
5
2
Current | 5
o waveform 2
o
3
3
-2.000 2
L | ! ! -3
3 R =
0.00 Voltage/current waveforms of an inverter <5.00ms 3
Relay

A relay is frequently used to amplify alarm and temperature conwroller outputs. However. since a
counter-electromotive force (counter e.m.f.) is produced by coil inductance when the relay is
tumed off and the e.m.f. becomes noise, care must be taken. Due (0 chattering at the relay contact.
tens to hundreds of kHz noise occurs mainly in bursts. Thus, the noise energy often becomes high.

Transceiver

In large-scale plants. transceivers are often used for communications between the field and the
control room. Although W/G of the Japanese Electric Measuring Instruments Manufacturers
Association recommends to use transceivers covering a wave band of 27MHz. smaller-sized
transceivers for the 140 or 470MHz wave band are often used.

Noise Simulator

To test the immunity to pulse noise imainly thyristor noise ). a noise simulator is often used. A test
noise of approximately 1kV for 0.8us is used synchronously with the power supply frequency.
Since -iata acquisition equipment is often nsed for measurements of equipment subjected to the
pulse nuise test. the influence of noise must be considered.

Propagation of Noise

® * Notse 15 propagated in the feilowing three ways.
Conducuon: n.0ise 15 conducted througn a power line. input wiring, etc.
Zlectrosatic irduction: noise leaks through apacitances metween wires nd insiruments.

Eicctremignene inuoztion: 1 inop 1n the input ane, ete. induces an AC vo'tage b Jeteenng the
AC magn=ue field.

In real sroiications. the above three propagation paths are aot indzpendent of each other. Their

combin:1on propagates noise (o e 2quipment and causes problems.

*Examcies of noise propagated trrough each of these patrs are given below.

Conauctuon: inverier noise. relay noise. thy st Aoise. and neise vaused by
SUrface 2MPerature measurament 1 1 power ransister, e,

Eleetre stane induction: commerdial power supply notse vuld Lo the tum o7 dudic
equUIpment reiuy noise, e,

Electroimagnetic inducton: mugnes: akage flux trom o sow - insformier  otor, magnetic
Hewa s om g pghtreguencs rduen s orurmace ety macsnets
Feid  Tapower gererator v 1104

FhC 11200 00 00 ex T nge W a s 0TI T RS e L e
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3.8 Countering Noise

Example of a high-frequency
induction furnace

* Due to electromagnetic induction, current i flows

through the conductor, creating joule heat which

heats the furnace.

J=idr
Furnace
Inverter power supply
(20 to 3500kW)

Power

supply

S #43 ky

(0.2k to 10kH2)
Electro magnetic induction noise
) Temperature
Electrostatic induction noise inside
Room furnace
temperature Hot-line conduction
I noise
Electro magnetic
== b= induction noise
- Electrostatic
induction noise
Line noise
[ N \ The instrument
Power
] ' | supply inputs

Basics of Anti-Noise Measures (part 1)
Common Mode Noise and Normal Mode Noise

Signal source
resistances Normal mode noise

Floating amp  Signal component

Signal : '
voitage E . = | co $ Eo
L —— AN — e O ’ v -
RS A , Lo Circuit O 4 Output
Y | common Eonm
Z u;; L | T ii’
_— ‘ Case Normal mode noise
; ~\ component
Common mode noise .~ o

Common Mode Noise (Ecu‘;

Noise generated between the signal source and the ground of a measuring instrument. Since it is
applied to both the H and L input terminals in phase with one another, it is also called in-phase

voltage.

Normal Mode Noise (Enm)

This is an unfavorable noise thatis superimposed on a signal voltage. Since it is a voltage
between the H and L terminals. it is also called the line voltage. or since it is a voltage in series
with the signai voltage. it is sometimes called the series mode voltage.
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3.8 Countering Noise

In the figure on the previous page. due to common mode voltage Ecy, noise currents iy and i»
flow through the impedance to grounds Z; and Z: and coupling impedance Z:. resulting in the
generation ot normal mode noise Eny between input terminals H and L. Like this. common mode
noise is converted to normal mode noise. The amp is equipped with a built-in filter and in case of
output Eo the normal mode noise will be eliminated. This rate of conversion is called the
common mode rejection ratio and expressed by the following equation.

» Common mode rejection ratio (CMRR)=20Log EE ° (dB)
cMm

Since the actual CMRR is expressed using the ratio of an error component output caused by
common mode noise to common mode noise, it contains the normal mode rejection ratio
(NMRR) expressed by the following equation.

Eo

NM

Normal mode rejection ratio (NMRR)=20Log (dB)

The NMRR is a value that shows the ability to reject the output error (normal mode noise
component: Enm) by normal mode noise. Thus, this is also a very important value which shows
the resistance-to-noise characteristics of the measuring instrument.

Basics of Anti-Noise Measures (part 2)

Anti-Noise Measures

Decreasing and Increasing Impedance

As described in the previous section, conversion of common mode noise into normal mode noise
causes an error in the measured output. In other words, prevention of such a conversion is the key
10 anti-noise measures. As can be understood from the previous section, it is important to take the
following measures to reduce normal mode noise.

» reduce the wiring resistances R, and R, including the resistance of the wires.

* increase the coupling impedance of common mode voltage Ecy.

These are called the decrease and increase of impedance as basics of anti-noise measures.

In the above discussions, anti-noise measures have been described on the assumption that
common mode noise has already been given. In real applications. common mode noise often
occurs owing to grounding resistance as shown in the figure below.

H
Signal source The instrument
L
One-point grounding ‘
_______________________ -
X
LTI T T 777 7077 777, e 777777
A A

S

Grounding resistance and Ecy

——>» Ground current

In such a case. perform one-noint grounding as indicated by the dotted line. as an extreme
example of decreasing impedance. ro 2quaize the petentitds o the signal source and the
instrument. Kzjecting common mode noise m this way is the hesics of anv-noise measures.

in the Instrument itself

Pulse width modulation type A/D converter (PWM type A/D)

This instrument uses a feedback pulse width modulation type A/D converter and has the
following feawres:

* Linearity and stability are gooa because of the recdback effect.

* Integration type A/D converter ensures excellent noise suppression.

If \he integrauon time is equal (o the noise period. the positive and negative sides of the shaded
Dart i the guce teiow cancel cach other out and thus the average +tiue heo. s zero,
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3.8 Countering Noise

. Balance each other i
| Input voltage (instantaneous value)

- DC voitage (average value)

integration time

Normaily, an integration time of 20ms (50Hz) or 16.7ms (60Hz) is selected depending on the
commercial power supply frequencies. A 100-ms integration mode is added to the instrument to
achieve superior noise rejection. However, when using the 100ms setting, the smallest
measurement interval is longer than in case of the 20ms or 16.7ms setting. The integration effect
enables the PWM A/D converter to perform the following two functions.
« Rejection of frequency determined by the reciprocal of the integration time and frequencies
which are whole multiples of that frequency; .
* First-order lag filter provided with cut-off frequency proportional to the reciprocal of the
integration time.
The following table compares the integration times of 16.7ms, 20ms and 100ms. o

Integration time  Rejection frequency  Cut-off frequency Remarks

16.7ms nx60Hz approx. 19Hz for 60H2

20.0ms nx50Hz approx. 16Hz for S0Hz

100.0ms nx10Hz approx. 3.2Hz for both 50Hz/60Hz
n=1.2.3...

As shown in the table, the merit of 100.0-ms integration is not only that it applies to both 50 and

60Hz, but also that it provides a low cut-off frequency as the first-order lag filter and improves

the noise rejection ability.

The following figure shows the calculation values of the NMRR for three integration times and an

example of actual measurement of the NMRR for a 100-ms integration signal.

* Calculated values of NMRR + Example of actual measurement of NMRR
(100ms)

—

3 o

i

&
dssbssdo.
Lékk!;

[}
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Noise Filter

This instrument is equipped with a low-pass filter (cutoff-frequency of 10Hz (for both 50/60 Hz).
50Hz.60Hz) which functions as a way of noise rejection. Also exponential averaging functions as
a noise filter.

Anti-Noise Measures: Applications
Practical Measures
* Reducing noise itseif
The basics of this practical measures dictates using the instrument in conditions where noise is
suppressed as much as possible.
« for power lines: an increase of impedance;
Separate the power lines for noise source equipment (inverter, thyristor. etc.) from those for
the measuring instrument.
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3.8 Countering Noise

« for input lines: an increase of impedance;
Always separate the input liné trom the noise source lines (power and alarm lines).
Step | : Install a separator.
Separator

Signal' Power

N

Special class 3 ground
(10Q or less)
Step 2 : Keep the signal cables at least 15cm above the power lines using a bracket.

If the power lines are not shielded, the operating voltage is 220V or less, and the operating
current is 10A or more. the distance berween the signal cables and power cords must be
60cm or more.

Signal lines*
7
2.7 power Iat least :
2 8‘003 15cm /
2 :
i %

Step 3 : Leave a clearance of at least |5 ¢m between the signal lines and power lines.
If the power lines are not shielded. the operating voltage is 220V or less. and the operating
current is 10A or more. the distance between the signal cables and power cords must be
60cm or more.

at least 15 cm

Signal’ P
lines dc'(‘)o ,

.

7

Step 4 : Lay the signal lines at right angles to the power lines.
If the power lines are not shielded. separate the signal lines and power lines where they cross
using steel sheeting at least 1.6mm thick.

Signai lines”
. hY
, 'o"" 'b’é’?x'\——— 1.6mm
//// 7 ///M/ Z
Power lines

* Scparate analog signal iines and communication cables in the same manner as from power

COr:25.

* When there is influence frcm a magnetic or electrical field: an increase of

impedance
Step | Keep the notse source as far away as possioie.
. . ! o
Magneuc field strengtr 4= 22400 =300 A/m |
2nr 5
Example 1=2,400A
H
& e e e e
r=1m .
Y

The influence of the ¢ iemal maonetic fizid on the measunng in-rement: 400-0m o less.
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3.8 Countering Noise

Step 2 : Change the position of the noise source.
A) Leakage magnetic tlux of transformer:

"\ A A
o7 .

< PSS — ——>_ ¢ = strong
“ T~
h

o = weak !
Move the instrument to a location |
where the influence from magnetic |
flux is weak. |

B) Sparks

strong electromagnetic
radiation

weak electrogmagneti
radiation

Move the instrument to a iocation
where the influence from electro-
magnetic radiation is weak.

* Grounding: a decrease of impedance
The grounding method is the point of common mode noise suppression.

Equipment
under
measurement
(EUM) The instrument
( /)

[
! T )

’\/ ec C, ~_e¢'

The difference in the potential to the ground between EUM .

and the instrument may cause a ground current, resuliting in noise.

Equalize the potentials to the ground so
that the common mode noise becomes zero.

One-point grounding @ Potential equalization
EUM The instrument EUM The instrument
: 1| j
1 or 1 ([ /
—_—
I I | ]
- (if grounding is difficuit)

The basic means 10 obtain stable measurement is to set the circuit potential with proper
grounding. Thus. potential egualization is the means to be adopted only when grounding is
impossible.
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3.8 Countering Noise

« Shieided and twisted pair (prevention of electromagnetic coupling): an increase
of impedance
If it is difficult to keep the noise source away from the measuring instrument due to space
limitations, the use of a shielded twisted pair is effective.

* electrostatic coupling can be completely cut off by shielding;

* for a magnetic field. shielding with a magnetic material (iron, permalloy. etc.) can be
employed. However. there are many restrictions on this use and perfect shielding is
impossible. Therefore, use of a twisted pair is preferable.

Voltage en induced by the coil is proportional to the area of the coil.
=> The smaller the area of the coil becomes, the smaller the noise becomes.

Coil em

) AN

Magnetic field ®

If the directions of coils | and 2 are reversed by twisting, as shown, if the areas of the two coils
are equal, the induced voltages of the coils offset each other and total induced voltage em
becomes zero.

em

[0 [ 1

coil 1 coil 2

The above two principles are combined as a twisted pair.
Even though a shielded twisted pair is used, a proper grounding method is still important.

Signal

source ‘Wwisted pair  shield

fr——* Connected !
..—___';4: 29 equipment |

|

i
i
§
i
'

If the signal source is not grounded

Signat twisted pai .
source s.v pair sh:eld

—_ y —_—
i " el - . Connected °

T OO :OO<1
R —_—_— equipment

Ground the signal cable shields collectively but separately from the power fine ground. If the
separation of grounds is impossible. use the guard terminal.
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3.8 Countering Noise

« Insertion of noise filter and noise killer

if the influence from noise cannot be eliminated by the methods described before. use noise
tilter or noise killer,

Power line noise rejection
Step 1 : Insert an isolation transformer into the power line.
Increasing impedance to high frequency

Power |
supply 1:1 |

: : (Most of the noise is |
@ QJE The instrument high-frequency noise)

100V AC -

with shield, which is grounded

Step 2 : Insert a power line noise filter (available on the market)
High frequency noise is divided by decreasing impedance to ground through C and

increasing impedance through L.
Power L
supply T fa112 o
@ c :.L& The instrument
hew v
100V AC S Wi

o .

Note 1: Ground the noise filter and the recorder in common.
Note 2: Since insertion of a noise filter increases the by-pass current (regarded as leakage
current), make sure that the leakage current is within the specified value.
» When the noise contains wide frequency components
While one-point grounding is effective at a low frequency, it sometimes forms a loop and
has an adverse effect on a high frequency.
Ex: Connecting a power meter and The instrument grounded at one point to an inverter

—_—

TAC cover meter | One-point
Noise source ——| AC power meter | High-frequency noise | grounding

1

|

(inverter, otc.) . —— ¢
[—The instrument———

!

I
/(reverse flow)

- -

ground and that noise flows back to the The instrument side.

Noise
:1 N
Noise source AC power meter \

(inverter, etc.) blocking of reverse flow ) l
! I The instrument B,

The power meter leaks the high-frequency noise component to the ]

1

(

Ferrite beads _
(high impedance at high frequency)
Reverse flow of high-frequency to the The instrument is thus suppressed.
* Input noise rejection
If input noise cannot be rejected by means of one-point grounding or 100-ms integration. ®
insert capacitor or ferrite beads as they are effective in rejecting pulse noise.
Step | : Connect a capacitor between the L input and ground.
S
o H . .
i Theinstrument| Use a capacitor from a hundred
oL to thousands of pF which can
e+ -

withstand high voltages and
: must be grounded.

Step 2: Re_jection of pulse noise when grounding is impossible.

The instrument| USe a capacitor from a hundred
c L to thousands of pF.

Ferrite beéds

———

Insert the farrite beads as necessary.

'
=
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3.8 Countering Noise

* Relay noise suppression

<DC relay>

* To prevent noise and protect the contact,
connect the diode to the reiay coil terminai
directly.

« In addition to the above measure, reduce
the rated voitage of the relay circuit as
much as possible for higher reliability.

* it is necessary to choose a diode that
matches the relay. Generally, a diode
whose rated rectifying current is at least
three times the current flowing through
the relay coil must be used.

Dc external

<« Contact

power supply Diode
connect to the relay
coil terminai (socket))
R ) A \directly.

~

— " Relay

And the rated reverse voitage must be at
least three time the operating voitage.

(Note) Across the relay or solenoid coil, a counter-electromotive force is produced by an
inductive load. This phenomenon may damage the contact or, as the noise source,
cause a malfunctioning of the equipment, and have an unfavorable effect on the

entire system.

<AC relay>
* If a relay contact is connectd to the input
of the system components, apply the

to the relay coil. Otherwise, a counter-
electromotive force produced across the
coil may be induced on the contact side
through the relay's internal coupling or
coupling between the lines, and may
cause a malfunctioning of the equipment.

measure shown in the figure at the right
S

Surge suppresser circuit

connect to the
I relay socket
- terminal directly.

/L o\ €=0.01to 1uF
L ' Must withstand a voltage
“% R: of at least three times

{12 ' the operating voitage.
~ R=0.3Reto 1Re

Re=Relay coil's DC resistance

¢ Others (isolation from noise source: for hot line measurement)

At low temperatures

/ Myilar isolation film

Wrap )
N~/ S
v Adhesive copper

foil tape

D200 AP0

N/ — Adhesion

At high temperatures

Anti-Noise Measures for PC Connection

When connecting the The instrument to a PC. it is recommended to apply ferrite cores (e.g.
ZCAT3035-1303 from TDK 1o the interface cable as a noise countering measure. Apply a ferrite
core on both sides of the cable as shown below. when the noise persists. apply more ferrite vires.

Function
grounding
Personal terminat
computer DR130 {
Ferrite core
[] =

Function

grounding
Personat terminal
computer DR230/DR240
;D Ferrite core '
| RS c1=

’ =5

the relay coil rating must
be as low as possible. )
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4.1 Using the AUTO Mode

(cHanri ser ]| {(entea ] [mruncy

(oL LG I  AUTO Mode for the Main Display

| Select the main display using the DISP key. Direct the arrow mark on the Sub-display upward.
2 Select “AUT" using the MODE key.

Sub-display 1
{003 0.0045V 004 0.0931V AAUT |
AUTO Mode for Sub-display 1

1 Select sub-display 1 using the DISP key. Direct the arrow mark on the Sub-display leftward.
2 Select “AUT" using the MODE key.

Sub-display 1
(004 0.0926V 005 0.0824V 4AUT |
AUTO Mode for Sub-display 2

1 Select sub-dispiay 2 using the DISP key. Direct the arrow mark on the Sub-display downward.
2 Select "AUT” using the MODE key.

Sub-display 1
(005 __ 0.8210V____ 006 __ 0.0095V WAUT |
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4.1 Using the Auto mode

Explanation

AUTO Mode for the Main Display

Channel No.
The first seven characters are used. The first three characters are used to display the channel
number. The first character always displays “0". “A" will be displayed in the case of optional
computation channels.
If you selected TAG at the channel No./TAG setting in the set-up mode (refer to 10.2 on page
10-4), the assigned tag will appear for each channel.
« The first 7 characters of the TAG setting will be displayed;
» If the TAG setting consists of only spaces, the channe! number will be displayed instead:
« If the first character of the TAG setting is a space. the 2nd to 8th character will be displayed.
Difference between Channels (deita)
One character is used to let you know that difference between channels (delta) is displayed.
However, it will not be displayed in the case of optional computation channels.
Only if you selected the difference between channels (delta) as the input type. “d” will be
displayed here.
Alarms
Two characters are used for displaying alarms. One characters is used in the case of optional
computation channels.
When an alarm occurs, the kind of alarm will be displayed. When in one channel several alarms
occur at the same time, the priority of display becomes H > L > dH > dL > RH > RL. For
details on H, L, dH, dL, RH and RL alarms, refer to page 8-2.
Measurement Values
Seven characters are used for displaying the measurement values. The decimal point uses up
one character. Nine characters is used in the case of optional computation channels.
When a measurement value does not reach the following value, “—-«=+" will be displayed.
* DC voltage: a minimum value of the measuring range - (max. value — min. value)x 0.05
* TC/RTD: min. value of the measurement range -10°C
* Linear scaling: -32000. or 2 minimum value of the recording span - (max. value - min.
value) x 0.05 )
When a measurement value exceeds the following value, “+---++" will be displayed.
* DC voltage: a maximum value of the measuring range + (max. value - min. value)x 0.05
* TC/RTD: min. value of the measurement range +10°C
» Linear scaling: +32000. or a maximum value of the recording span + (max. value - min.
value) x 0.05
If the input module is not connected properly, * XXXXXX"™ will be displayed.
While waiting for an input signal * 00000Q" will be displayed.
Engineering Units
If the channel number has been selected to appear on the display, six characters are used for
displaying engineering units. If TAG has been selected to appear on the display. only three
characters are used for displaying units. Only the first three characters of the unit setting will
then be displayed. even if the first character of the unit setting is a space.
When * XXXXXX" or * 000000" are displayed as measurement value. no engineering unit
will be displayed.

001 d H 0.0467V

—Engineering unit
easurement value

Alarm
itference betwaen channels

hannei No.
1st digit : unit No. (fixed to 0. A will be displayed in the case of optional computation channels.)
2nd digit : siot No. (depending on the number of mocules : 0-1, 0-2, 0-3)
3rd digit : channel No. (in units of 1)
Others
If you selected “SKIP" as the input type. that channel will not be displayed.
‘When the input type of all channels is set to “SKIP™. "*==ALL SKIP=**" will be displayed.
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4.1 Using the Auto mode

AUTO Mode for Sub-display 1
Data of two channels are displayed here simultaneously.

¢ Channel No., Difference between Channels (delta), Alarms, Measurement Values
Same as for the main display.

* Engineering Units
If the channel number has been selected to appear on the display. the first four characters of the
unit setting are used for displaying engineering units. If TAG has been selected to appear on the
display or when "* XXXXXX” or * 000000"” are displayed as measurement value, no
engineering unit will be displayed.

» Selected Display Mode (refer to page 4-1 for procedure)
This only appears on sub-display | when monitoring. The arrow shows to which dispiay the
display mode refers.

(004d L 0.0926V____005 __ 0.0824V 4AUT |

T__T T T l L Selected display mode

Engineering unit
Measurement vaiue

Alarm

Oifference between channels

Ch i No.

1st digit : unit No. (fixed to 0)

2nd digit : slot No. (depending on the number of moduies : 0-1, 0-2, 0-3)
3rd digit : channel No. (in units of 1)

¢ Others
Same as for the main unit.

AUTO Mode for Sub-display 2

Data of two channels are displayed here simultaneously.

¢ Channel No., Difference between Channeis (deita), Alarms, Measurement Values,
Engineering Units and Selected Display Mode

Same as for the sub-display 1.
¢ Qthers
Same as for the sub-display 1.

Points to Note when Using the AUTO Mode

* When all three displays are set to AUTO mode. the main display will start dispiaying data of
the channel with the smallest channet number, on sub-display 1 data of the next two channels
will be dispiayed. while on sub-display 2 data of the next two channels will be displayed. When
the data are updated. the display will be replaced with data of the next. consecutive, channel.

* When the input type of ail channels is set to "SKIP". then depending on the display settings as
described betow, “***ALL SKIP==~" will be displayed.

* When the main display is set to AUTO mode. then this will be displayed on the main
display. regardless of the settings of sub-display | and 2.

= When sub-display | is set to AUTO mode, and the main display is set to any other mode
than AUTO. then this will be disrlayed on sub-display 1. regardless the setting of sub-
Jisplay 2.

+ When sub-display 2 is set to ALTO modde. 2nd the main dispiay is set to any other mode
thuy ALUTO. and sub-display i any ~ther mode than AUTO, then this will be displaved on
suo-display 2.

* When on any of the main, sub-isplay | or sub-display 2 “**=ALL SKIP==*" appears. other
dispiays which may have been set 1o AUTO wiil tumn blank. Only the selected display mode
on sub-display 1 and the status display will appear.
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4.2

Relevant Keys

Using the MANUAL Display

{RECORAD

I reED

IMFUNC 1

(cnanry ser || ([ enrea || |mrunc

o/ JICTL T R IHLIT  MANUAL Display for the Main Display

1 Select the main display using the DISP key.
2 Select “MAN” using the MODE key.

Sub-dispiay 1
(002 00034V 003 _ 0.0920V AMAN ]
3 Select the required channel using the ¢NCO keys.

Main display

Q01 0.0057V

MANUAL Display for Sub-display 1
| Select sub-display | using the DISP key.
2 Select “MAN" using the MODE key.

Sub-display 1
L0062 0.0422V___ 003 0.0726V 4MAN ]

3 Select the right or left channel using the GO keys. A dash [—] will appear below the unit
number of the selected channel.
4 Select the required channel using the ¢NCOD keys.

Sub-display 1
Loo6 0.0892V 003 0.0726V 4AMAN ]

MANUAL Display for Sub-display 2
1 Select sub-display 2 using the DISP key.
2 Select “MAN" using the MODE key.

Sub-display 1
Loos 0.0931V 006 0.0092V WMAN |

3 Select the right or left channel using the (N kevs. A dash (—] will appear below the unit
number of the selected channel.
4 Select the required channel using the (NP keys.

Sub-display 2
(009 10075V 008  0.0154V ]
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4.2 Using the MANUAL Display

Explanation

MANUAL Display for the Main Display

Channel No., Difference between Channels (deita) and Alarms

Same as for the AUTO mode (refer to page 4-2).

Measurement Values

Same as for the AUTO mode (refer to page 4-2), except for the following.

When the input type of the channel is set to “SKIP", then “SKIP" will be displayed.

When the channel other than the channel of the input module is selected, - - - - - - " appears.
Engineering Units

Same as for the AUTO mode (refer to page 4-2), except for the following.

When the input type of the channel is set to “SKIP", then no engineering unit will be displayed.

MANUAL Display for the Sub-display 1 and 2
Data of two channels are displayed here simultaneously on each display.

Channel No., Difference between Channels (deita), Alarms and Selected Display
Mode

Same as for the AUTO mode (refer to page 4-3).

Measurement Values

Same as for the AUTO mode (refer to page 4-3), except for the foilowing.

When the input type of the channel is set to “SKIP”, then “SKIP"” will be displayed.

When the channel other than the channel of the input module is selected, “- - - - - - " appears.
Engineering Units

Same as for the AUTO mode (refer to page 4-3), except for the following.

When the input type of the channel is set to “SKIP”, then no engineering unit will be displayed.
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4.3 Using the PAGE Display

Relevant Keys RECORD

MFUNC 1

{cuanr] ser || [ewren ]| wrunca)

Operating Procedure 1 Select the main display using the DISP key.

2 Select “PGE" using the MODE key.

Sub-display 1

(002 01936V 003  0.0995V APGE |

3 Select the required set of five channels (page) using the ¢2NC keys. o
Display
006 0.0173V
007 0.0197V 008 0.0074V APGE
009 0.0162v 010 0.0102V

PAGE Display for the Main Dispiay

When this display is selected. the measurement values of five consecutive channels will be
displayed using sub-display | and 2 also.
* Channel No., Difference between Channels (deita) and Alarms
Same as for the AUTO mode (refer to page 4-2).
* Measurement Values
Same as for the AUTO mode (refer to page 4-2). except for the following.
When the input type of the channel is set to “SKIP™, then “SKIP" will be displayed.
When the channel other than the channel of the input module is selected, ™ - - - - - " appears.
Engineering Units
Same as for the AUTO mode (refer to page 4-2). except for the following.
When the input type of the channel is set to "SKIP". then no engineering unit will be displaved.

PAGE Display for the Sub-display 1 and 2
In combination with the page display of the main display. data of two channels are displayed here
simuitaneously on each display. Other display modes cannot be selected.
* Channel No., Difference between Channels (delta), Alarms and Selected Display
Mode
Same as for the AUTO mode (refer to page 4-3).
Measurement Vaiues ®
Same as for the AUTO mode (refer to page 4-3). except for the following.
When the input type of the channel is set to "SKIP", then “SKIP™ will be dispiayed.
When the channel other than the channel of the input module is selected, - - - - - - " appears.
* Engineering Units

Same as for the AUTO mode (refer to page 4-3), except for the foilowing.

| When the input type of the channel is set to “SKIP™. then no engineering unit will be displaved.
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4.4 Using the ALARM SEARCH Display

£SC
s JD

o
[chanr) ser || [ enren || (mrunca)

oL I [ M (IS0 ALARM SEARCH Display for the Main Display

1 Select the main display using the DISP key.
2 Select “SER” using the MODE key.

Sub-dispiay 1
® (003 0.0054V__ 004  0.0319V ASER |

ALARM SEARCH Display for Sub-display 1
1 Select sub-display | using the DISP key.
2 Select “SER” using the MODE key.

Sub-display 1
(004 H 0.0269V 005_RH 0.0248V 4SER |

ALARM SEARCH Display for Sub-display 2
1 Select sub-display 2 using the DISP key.
2 Select “SER” using the MODE key.

Aejds|q apoyy Jopuop ay) bujies i

Sub-display 1
(005 02108V 006 0.0951V WSER |
ALARM SEARCH Display for the Main Display

Only the channels in which an alarm occurred. will be displayed. When an alarm occurs in several
channels. the channels will be displayed consecutively.
» Channel No., Difference between Channeis (deita), Alarms, Measurement Values
and Engineering Units
Same as for the AUTO mode (refer to page 4-2).
e Others
Wkhen the input types of all channels are set to "SKIP™ or no alarms occur, “***NO
ALARM===" will be displayed.

ALARM SEARCH Display for the Sub-display 1 and 2
Only the channels in which an alarm occurred. will be displayed. Two channels will be displayed
® on each >up-display.
* Channei No., Difference between Channels (delta), Alarms, Measurement Values.
Engineering Units and Selected Disolay Mode
Same 2> jor the AUTO mode (refer to page 4-3).
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4.4 Using the ALARM SEARCH Display

Points to Note when Using the ALARM SEARCH Display

* When all three displays are set to ALARM SEARCH display. the main display will start
displaying data of the channei with the smallest channel number, on sub-display | data of the
next two channels will be displayed, while on sub-display 2 data of the next two channels will
be displayed. When the data are updated, the display will be replaced with data of the next.
consecutive, channel.

* When the input type of all channels is set to “SKIP”, then depending on the display settings as
described below, “***NO ALARM***” will be displayed.

When the main display is set to ALARM SEARCH display, then this will be displayed on
the main display, regardless the settings of sub-display 1 and 2.

When sub-display | is set to ALARM SEARCH display, and the main display is set to any
other mode than ALARM SEARCH, then this will be displayed on sub-display 1. regardless
the setting of sub-display 2.

When sub-display 2 is set to ALARM SEARCH display, and the main display is set to any
other mode than ALARM SEARCH, and sub-display 1 to any other mode than ALARM
SEARCH, then this will be displayed on sub-display 2.

When on any of the main, sub-displayl or sub-display 2 “***NO ALARM***" appears,
other displays which may have been set to ALARM SEARCH will tun blank. Only the
selected display mode on sub-display. 1 and the status display on sub-display 2 will appear.
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4.5

Relevant Keys

Using the BARGRAPH Display

; m ‘RECORD
__ SC

Gl JD Z0
INS DEL

RANGE{ALARNM \\/ iMFUNC 1

[cnant| ser | [Cenrer ) (mruncz)

Operating Procedure 1 Select the sub-display | using the DISP key.

Explanation

2 Select “BAR” using the MODE key.

Display

003 0.0172V

- 1.5000> Uiltsiagemmn < 2.0000 4BAR
004 0.0153v 008 0.0123Vv

Bargraph Display

Sub-display 1 can be turned into a bargraph display.

The measurement data on the main display are displayed as a bargraph on sub-display 1. The
bargraph shows a graph corresponding to the measurement value, showing the recording span
divided into 40 equal parts. The left side of the bargraph shows the left span. the right side of the
bargraph shows the right span. When you are using the linear scaling function. the left and right
side of the bargraph show the left scaling and right scaling value respectively. Engineering units
are not displayed.

When the main display shows “SKIP", “***ALL SKIP***", “NO ALARM". “*O00000".
“XXXXXX”, or e e v s " the bargraph will not appear. Only the selected display mode will
appear.

4-9
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4.6

Relevant Keys

Using the ALARM STATUS Display

LRECOAD
' £sc .
Coe o) (J O G2
~INS  OEL
e s "

Ereefacins
[cnaari{ ser | [ewnren ] (mrunc2)

(o[ ICTHL R ICILL TN  ALARM STATUS Display for Sub-display 1

1 Select the sub-display 1 using the DISP key.
2 Select “ALM” using the MODE key.

Sub-display 1
(oo o0 oo 4ALM |
3 Select the range to be displayed in blocks of 10 channels.
Sub-display 1
(o100 oo 4ALM |

ALARM STATUS Display for Sub-display 2
1 Select the sub-display 2 using the DISP key.
2 Select “"ALM™ using the MODE key.

Sub-display 1 and 2
Q01 T o OO WALM
Qo1 T Crorreen Cr e

3 Select the range to be displayed in blocks of 10 channels.

Sub-display 1 and 2
Qo1 T T W ALM
Q11l" 1 Pyt RS

Alarm Status Display

The status of alarms can be displayed on sub-display | and 2.

On each sub-display the alarms of maximum 30 channels can be monitored which also depends
on the number of input channels. The display shows “_" for channels where no alarm has
occurred. and shows " for channels where an alarm has occurred. The refation between the
alarm status display and channel number is as shown below. The first character of the setting is

always “0".
001 EEENEESETEERERENREERESEE
I-c ~Channel 30
hannel 21
L hannel 20
hannet 12
'—Channei 11
hannel 10
Alarm status of channel 3

—Alarm status of channei 2
Alarm status of channei 1

[~Channel No. (fixed to 1 in units of 1)
H—Slot No. (depending on the number of modules : 0-1, 0-2, 0-3)
-FWnit No. (fixed to 0. A will be displayed in the case of optional computation channeis.)

021C_C -
I—‘ “= LChannel 30
Alarm status of channei 22

Alarm status of channei 21

i
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4.7

Relevant Keys

Using the RELAY STATUS Display

1314
D &=
INS DEL
RANGE|[aLARN] ;
[charT] ser ] eNTer | [[mFunca|
TET

(0 IE LS GILL I RELAY STATUS Display for Sub-display 1

Explanation

1 Select the sub-display | using the DISP key.
2 Select “RLY" using the MODE kev.

Sub-display 1
ESo1 T TOrOOn e 10 T €RLY |

3 Select the range to be displayed in blocks of 10 channels.

Sub-display 1
BSUIC T OOD O 0 Y[ 4RLY ]

RELAY STATUS Display for Sub-display 2
I Select the sub-display 2 using the DISP key.
2 Select "RLY™ using the MODE key.

Sub-display 1 and 2
SO01- T BBN T —WRLY
01— T IR

3 Select the range to be displayed in blocks of 10 channels.

Sub-display 1 and 2
S01_ EAEEENESE RN R _WRLY
031 o ‘

Relay Status Display
The status of relays can be displayed ca sub-display | and 2.

On each Jdisplay the status of maximus: 30 relays can be monitored. The display shows " for
relays which are currently not operates >y internal switchzalarm output relay. and shows “®"" for

relays which are currently operated by :atemal switch/alarm output relay.

Aejdsiq apow s0)uopy ay) buas H




4.7 Using the RELAY STATUS Display

Relation between the Relay Status and Internal Switch

If the relay status of the internal switches is being displayed. an “S” will be displayed as the tirst
character. The next two characters show the number of the internal switch which corresponds to
the first batch of the display and range from 01 to 51. There are 60 internal switches.

-SO10000C0C00 o00C0o00n CoLUol e

L nternal switch 21
nternal switch 20
Internal switch 12
ernal switch 11
Internal switch 10
Relay status of internal switch 3
Relay status of internal switch 2
Ralay status of internal switch 1

Internal switch no. in units of 1 (fixed to 1)
Tens of internal switch no. {0 to §)
'—internal switch (S)

L L‘ “Internal switch 30

Relation between the Relay Status and Alarm Output Relay (optional)

If the relay status of the alarm output relays is being displayed, a 0" will be displayed as the first

character. The next character shows the slot number at which the alarm module (-A4 option) or

DI/DO module (-R1 option) is connected. This number depends on the number of input channels

and whether or not the communication interface option is present.

The display of the relay status for the alarm output relays depends on the installed options and is

as follows.

» When the alarm module is installed (-A4 option), 10 indicators are reserved for “Z" or “l"
display.

» When the DI/DO module is installed (-R1 option), 10 indicators are reserved for *__" or “W"”
display. although the alarm output relays correspond to the first two indicators on the left.
whereas the other eight indicators are not used.

» When both the alarm module and the DVDO module are connected. 20 indicators are reserved
for “_" or “W" display. The left 10 indicators are used for displaying the status of alarm output
refays for the alarm module. whereas the right 10 indicators are used for displaying the status of
the alarm output relays for the DI/DO module. In this case the first two indicators of the second
batch correspond to the alarm output relays. whereas the other eight are not used.

isplay for alarm isplay for DVDC
module moduie

Not used
AR IBERERERNEE EBEREEE
"""""" L L_‘-Alarm relay 22
Alarm relay 21
Alarm relay 20
Relay status of alarm output relay 13

Relay status of alarm output reiay 12
Relay status of alarm output relay 11

Alarm retay No. (in units of 1)
Slot No. (fixed to )
nit No. (fixed to 0}
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4.8

Relevant Keys

Using the CLOCK (Date & Time) Display

4

s QD &

INS 0EL

K//‘ MEUNC 1|
(cwanr)ser ]| [(Cenren |} [mrunca

Operating Procedure | Select the sub-display 2 using the DISP key.

Explanation

2 Select “CLK" using the MODE key.

Sub-display 1 and 2

005 0.8210V 006 0.0095V WCLK
Dec.30.95 13:16:19

Clock Display

The date and time can be displayed on sub-display 2.

According to the set time in 3.7 “Setting the Date and Time” (see to page 3-19), the current date
and time can be displayed.

The display shows the month, day, year and hour, minute, second in this sequence.

4-13
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5.1 Setting the Type of Input and Recording Span

1001-10:VOLT/2V B

[ SPAN=-2.0000/ 2.0000V | (ot
(_SKIP VOLT TC_RTD DI DELTA SCL _|

I ﬁECOﬁDI

« Press the RANGE key to enter the RANGE menu.
* Select/set ¥ using the (N keys.
*» To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.
although new settings/selections will not be kept.
+ New settings/selections will be kept when you reach the final display of that setting.

(Main menu)
ga1-01:voLT/2vD
>Selec1 Channel No. (Lower menu)
001@ vouvzvo—om-m Yot O
>Select Channel No. .
001-01 voLT/2V
20mV 60mvV 200mV 2V 6V 20V 50V
(ENTER]
o >Span limit(~2.0000-2. oooov>
'
**SET OK™™* [Es¢)
I
——————001-01:SKIP (ENTER.
'
oo +GET OK*** @
001-01:TER o
)
001-01:TC/H [ENTER
RSBKEJTNWLUKP
' . S
e SPAN='Z¥{"0,0n76000'C ([ENTER
>Span tmit(0.0~1760.0° C)
:
**SET OK*** (Esc
001-01:RFO/PT1 C
{
001-01:RTO/PTY’ ENTER
STt PT2 UPT1 JPT2 P33 NIt Mi2 Ni3
CUTTL2CU3CLaPTIS PT2S JPTS
Qo PTIS 2538 ’
SPAN=-—200.0/__600,0'C  ENTER
>3pan imit(=200.6-530.0°C)
!
*“*SET OK*** EsC

To the next page

5-1
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5.1 Setting the Type of Input and Recording Span

Explanation

From the previous page

+ i
001-01:DULEVL
' ,

001-01:DIA
LEVL CONT

>Span limit(0~1)
i
‘..SET oK*ﬁi
f .
002-0. REF Ch=01

02-024
002-02:DELTA/REF Ch=0]}
>Selact Channel No.

>Span limit(-2.0000~2.0000V)
!
“+SET OK***
+ "
RJC Ch=01

}
002-02:RRJC/RJC Ch=0
>‘Seled Channel No.

>Span limit(0.0~1780.0°C)
)

l‘tﬂs ET O Ki.i

Setting the Channel No.
This setting specifies the channels to which the type of input and recording span applies. You can
set a range of channels by specifying the first (begin) and the last channel (end).

First Channel No. (Begin)

The first three characters on the main display show the humber of the first channel to which
settings apply.

Default is “001”, and the first character is always “0". The setting ranges from 001 to the
maximum number of input channels of your unit (010 for 10 input channels: 020 for 20 input
channels; 030 for 30 input channels).

Last Channel No. (End)

The two characters following the first channel number show the number of the last channel to
which settings apply. .

Default is “01”. The setting ranges from O} to the maximum number of input channels of your
unit. The number of the last channel cannot be smaller than the number of the first channel. When
both channel numbers are equal. settings will only apply to that particular channel. When you
have set the first channel number and you move the cursor to the last channel setting. the channel
number of the first channel setting will appear here.
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5.1 Setting the Type of Input and Recording Span

Selecting the Type of Input
The following types of input can be sefected. The defauit setting is VOLT,
» SKIP
Measurement, recording and display (except for page display) will not be carried out.
Measurement, recording and display will be carried out for the next channel whose input type is
not set to SKIP.
* VOLT (DC voltage)
This input type can be selected from 20mV, 60mV. 200mV. 2V. 6V, 20V and 50V. Refer to
chapter 14 for the measurement range of each setting. The defauit setting is 2V.
» TC (thermocouple)
This input type can be selected from R, S. B, K, E. J. T, N, W, L. U and KP (KPvsAU7Fe).
Refer to chapter 14 for the measurement range of each setting. The default setting is R.
* RTD (resistance temperature detector)
This input type can be selected from PT1 (Pt100 ImA), PT2 (Pt100 2mA), JPT1 (JPt100 ImA),
JPT2 (JPt100 2mA), PT50 (Pt50 2mA), NI (Nil0O ImA SAMA), NI2 (Nil0O ImA DIN). NI3
(Ni120 ImA), CUI1 (Cul0 GE), CU2 (Cul0 L&N), CU3 (Cul0 WEED), CU4 (Cul0
BAILEY), PT1S (Pt100 ImA high resolution), PT2S (Pt100 2mA high resolution). JPT1S
(JPt100 ImA high resolution), JPT2S (JPt100 2mA high resolution) and J263B (J263*B). Refer
to chapter 14 for the measurement range of each setting. The defauit setting is PT1.
* DI (voltage level: LEVL: contact:CONT)
This input type can be selected from LEVL and CONT.
In case of LEVL, a voltage of less than approx. 2.4 V will be recognized as "0 (OFF)", whereas
a voltage of approx. 2.4V or more (max. allowable voltage is up to +60 VDC) will be
recognized as “1 (ON)".
In case of CONT, an open. externally connected contact to which no voltage is applied. will be
recognized as "0 (OFF)". whereas a closed contact will be recognized as "t (ON)".
The default setting is LEVL.
DELTA (difference between channels)
Destination channels should lie within the first channel No. to the last channel No. range. The
number of the reference channel should be lower than the number of the distination channels.
The default setting for the reference channel is 01. The type of input and the measuring range
in the distination channel are the same as for the reference channel. After setting the DELTA
(difference between channels). if you attempted to change the rype of input and the measuring
range, setting the difference between channels is released. thereby the type of input and the
measunng range in the desunation channel are returned to their original settings. and the
recording span is returned o its initial value.
RRJC (Remote RIC. av.iable if the instrument is equipped with the optional MATH function)
Reference channel (RJC - Within the setting range of reference channel No.
TC (thermocouple) must be selected as the type of input to the reference channel.
If the channel No. or type of input for the reference channel. or the type of thermocoupic is
changed. the alarm and partia! compression recording functions will be turned OFF.
If the type cf input for the rzference channei or the v pe of thermocouple is changed. the RRIC
sertings will be cleared and the type of input ane measuring range tor the reference channel will
Ee set to the one whioi w25 in offect before the shenge was made. The vecording span il be

el 10 the Inttiai volue of the measuring rarge.

Setting the Recording Span

The measurement range 1s decided according to the tyne of input. The revewding left and meat
snan must lie within the measurement range. However. the rocording span is 0 to | for he DI
input type. The value on the ieft side of the SPAN menu shows he left span, and the vaiue on the
~ght side of the SPAN menu shows the right span.

#or the remote RIC. the setung .ange for recording span is the sane as that Jor e reference
chaanel.

n
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5.2 Setting Linear Scaling and the Recording Span

1001-10:SCL:VOLT/2V
[>

(_SKiP VOLT TC RTD DI DELTA SCL

Operating Procedure * Press the RANGE key to enter the RANGE menu.

* Select/set Il using the (2NCOD keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
* New settings/selections will be kept when you reach the final display of that setting.
(Main menu)

B8-01:VOLT/2VD L
>Select Channel No. (Lower menu)

i
001§f:voL1/2vO ——oo1-01 JHEE2v

>Select Channel No/

ot B8l:-voLtr2v D
‘ oo101:scLER2Y o
| / o‘m-m:scuvou@
20mV 80mV 200mV 2V 6V 20V S0V
‘
) SCL=0M O,
vSET OK*** &3
- o01-01:sCLERR )
o‘o1-o1:scn.:1‘c§
ASBKEJTNWLUKP
S:PAN S q°C
O/ >Span limit(0.0-1760.
s
't'SET OK*** Esc) o
To the next page




5.2 Setting Linear Scaling and the Recording Span

Explanation

From the previous page

'
001-01:SCL:RTD :
PT1 PT2 JPT1 JPT2 PT50 NI1 NI2 NI3
CU1 CU2 CU3 CU4 PT1S PT25 JPTIS
JPT2S J2638

oo e
SPAN R

>Span limit(~200.0-600.0°C)
}

(EnTER)
(EnTER]
**SET OK*** [Escl—
¢ 2
—001-01:SCL:BJLEVL o
{
001-01:SCL:DITEYH [ENTER]
(EnTER]
[Esc]

LEVL CONT
4

sPANRIR
>Span limit(0-1)

4
SCL=Jg%

i
**SET OK*** sC

The setting of the channel number is the same as explained in 5.1 on page 5-2. The following
explanation assumes that you already carried out the channel setting and that you selected “SCL”
as the input type.

Selecting the Input Type for Linear Scaling
The input type can be selected from the following. The default setting is VOLT.
* VOLT (DC voltage)
Refer to page 5-3.
* TC (thermocouple)
Refer to page 5-3.
* RTD (resistance temperature detector)
Refer to page 5-3.
* DI (contact)
Refer to page 5-3.

Setting the Recording Span
Refer 0 pag= 5-3.

Setting the Scaiing Values (SCL)

The left scaiing and right ~valing vajues are set follewing the lert and right span values of the span
menu. The value on the lett :ide of the SCL menu shows the lett »caling value. and the value on
rae right side of the SCL menu shows the right scaling menu. The setting ranges from -30000 o
30000.

The decimal point can be set in any position of the scale as shown below. Set it when the left
scale is set.

T ey e, e e e — — e

________ SUUUREER G S U St S UHUOY o | G
* The default settings are .00 for the left span and 100.00 tor the righ! span.
Tor getails on setvng iz engineering units tor hnear scaling. reter 1o page 6-2.
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6.1 Setting the Recording Mode/Engineering Unit/
Recording Channel and Recording Interval

Relevant Keys

tSET:SYSTEM
[ >Select Setting Parameter ]
[_SYSTEM UNIT TREND TIMER LOGIC COPY | s

Operating Pracedure

(Main menu)

ser=]

Press the SET key to enter the SET menu.
Select/set gy using the (2O keys.

il RO
{RECORD

| _FEED |
MFUNC 11
HmFunc 2|

To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,

although new settings/selections will not be kept.

New settings/selections will be kept when you reach the final display of that setting.

To the next page

(Lower menu)
+
SYSTEM i
Rl 2] o hd
AN SET OK [Esc]
] (ENTER]
! _
TREND=EX (ENTER]
CD/O FIX AUTO
}
**SET OK*** [esc}
{ o e

UNIT (ENTER|—001-01:UNIT=_ _ _ __ _ O
>3elect Channei No.
0010%:UNIT=_ ___ 2
>Setact Channel No.

I : e
J01-01:UNIT=q’»/=<>4  ENTER)
>L%& ()41 °pE 0123 - -39 ABC- - KL
+GET OK*** —ESC -

{ — — ]

TREND ENTER'— 003-01: TRENC=ON -

| >CNIl 001 NS ENNREEE _HN
= 3elect Channel Mo.
b k]
001-01: TREND=ON =
>ONE 00 HENEENERER 1T BN
»Seiect Channel No.
~ } . —
=D 001-01:TRENG=ON} NTER
>ONG 201 ENSSEERENE BN
QFF ON

]

et o a0

"*SET OK*™* £sC

6-1
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6.1 Setting the Recording Mode/Engineering Unit/Recording Channei and Recording interval

From the previous page

¢ Ny
TIMER (ENTER]— TIMER No.=§

123456

>Set DD HH:MM:00

oo
"'SET oKi'..

1min 2min 3min 4min Smin 6min 10min
12min 15min 20min 30min 1h 2h 3h 4h 6h

8h 12h 24h

4
1:REF TIME=({
i
*+QET OK***

Explanation Recording Mode (SYSTEM)
The following types of recording mode can be selected. The default is TREND.

* LOGGING (LOGGING MODE); measurement values will be printed out as digital values.

+ TREND (ANALOG TREND MODE); measurement values will be recorded as analog trends
(trend recording) and printed out as digital values.

Selecting the recording interval

This setting can only be done for the TREND mode, and its default setting is AUTO.

FIX: recording takes place at intervals equal to the measurement period (scan interval) intervals
AUTO: recording takes place at intervals automatically decided by measurement interval and
chart speed.

Engineering Unit (UNIT)
An engineering unit of up to six characters can be assigned to each channel. The default setting is
all spaces.
The characters/numbers can be selected by cursor from the displayed row on sub-display 1. An
engineering unit can only be assigned to channels to which linear scaling is applied. For details
concerning entering characters/numbers, refer to page 6-15.
If the instrument is equipped with the optional computation function or floppy disk drive. make
sure that channel Nos. are set between AO1 and A30 when specifying the measurement units for
computation channels.
Setting the Channels to be Recorded (TREND)
Trend recording
Recording can be set ON/OFF per channel. The default setting is ON. ®
ON: recording will take place;
OFF: recording will not take place.
The display will show “B" for channels set to ON, and “_" for channels set to OFF. Refer to
page 4-10 on which channel is being displayed.
If you are installing optional computation channels, channel Nos. must be set to A0l to A30.
Digital Printout in the Analog Trend Mode ‘
Refer 10 6.4 Setting Tag, Digital Printout and Manual Printout on page 6-9.




6.1 Setting the Recording Mode/Engineering Unit/Recording Channel and Recording Interval

Setting the Recording interval (TIMER) of the Digital Printout for the Logging and
Analog Trend Mode
* TIMER No.
You can set up to six recording intervals. A recording interval can be set for each channel
individually. Refer to 6.4 on page 6-9 for details.
« TIME MODE
The following two modes can be selected. The default is RELATIVE.

* RELATIVE; the number of days/hours/minutes can be set to any value between 00 days 00
hours 01 minute to 31 days 23 hours and 59 minutes, in one-minute steps. The default
setting is 00 days, 01 hours and 00 minutes.

* ABSOLUTE,; the time interval can be selected from the following settings. The default
setting is lh.

Imin, 2min, 3min, 4min, Smin, 6min, 10min, 12min, 15min, 20min, 30min, th, 2h. 3h, 4h,
6h, 8h, 12h, and 24h.
The reference time is set by the hour and minutes. The defauit value is 00 hrs, 00 min.
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6.2  Setting the Chart Speed

[SET=CHART

[>Belact Setting Parametar
[ CHART CLOCK

Operating Procedure Setting Chart Speed 1

* Press the CHART key to enter the SET menu.

* Select/set gpay using the (NCD keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.

+ New settings/selections will be kept when you reach the final display of that setting.

(Main menu) (Lower menu)
¢
CHART (ENTER]—CHART SPEED=# m/H  [(ENTER]
>Chart Speed Max 1500m
}
**SET OK*** escl
Setting Chart Speed 2

* Press the SET key for three seconds to enter the SET3 menu.

+ Select/set gt using the (N keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.
although new settings/selections will not be kept.

* New settings/selections will be kept when you reach the final display of that setting.

(Main menu)
| SET=

(Lower menu)

CHART2

4

*QET OK*** :
——— TIMER MODE=ABSOFLITE £
4
TIME={H

1min 2min 3min 4min Smin 6min 10min
12min 15min 20min 30min th 2h 3h 4h 6h

8h 12h 24h

REF TIME=00:00 [ENTER
! :

***SET OK*** LESC:
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6.2 Setting the Chart Speed

Chart Speed 1 (CHART)

This setting specifies the chart speed of ordinary trend recordings. The setting ranges from 1 to

1500mmvh. in | mm steps. The default setting is 100mm/h.

*» Depending on the chart speed, the items channel number/TAG. digital printout. and alarnv
scale/message may not be included in your printout. See the table below for details,

Channei NoJ Alarmvscale/
Chart speed 1AG Digital print out message
| 10 Ymm/h Record enabled Record disabled Record enabled
10 to 1500mm/h Record enabled Record enabled Record enabled
Chart Speed 2 (CHART?2)

This setting consists of a chart speed and recording interval. Depending on the Evenv/Action
function (refer to 9.1 on page 9-1), the chart speed and recording interval will change into chart
speed 2 and its corresponding interval.
¢ Chart speed 2 setting
This setting is the same as for chart speed 1, and its default setting is 100mmvh,
« Recording interval
This setting specifies the recording interval for the logging mode. One type of recording
interval can be set. The setting is done the same way as described on page 6-3, although only
one type can be set.
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6.3 Setting Recording Zones and Partially
Expanded Recording

[SET=ZONE

>Select Setting Parameter
[_CHART2 ZONE PARTIAL TAG DIGITAL_PR MANT

* Press the SET key for three seconds to enter the SET3 menu.
* Select/set gag using the (2N keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
= New settings/selections will be kept when you reach the final display of that setting.

(Main menu)

S m—

(Lower menu)
4
ZONE [ENTER]— Gf11-01:ZONE=_ _0~250mm" DO
>Select Channel No.
‘ b
001G}:ZONE=_ _0-250mm™* O
>Select Channal No.
'
001-01:ZONE="{~250mm" DO
IO >Loft limit(0~245mm) ‘2
! .
001-01:ZONE=_ _0~254mm"
>Right limit(5-250mm) '3
 }
**SET OK*** [Esc]
PARTIAL (ENTER]— 08%-01:PARTIAL=OFF ()
SONE oo\ Do oCg- - -
!
001-0§:PARTIAL=OFF o
>?~- 001 0C0000C=E0000: -
001-01:PARTIAL=0FE
[}
O/ ***SET OK*** (Esc]
001-01:PARTIAL=0N (ENTER]
:
RATE 5088=_0.0000V D
>Rate Limit(1-99%)
]
RATE 50%= OV
>Boundary Limit(~1.9999-1.9999V)
|}
**SET OK** (Esc]
*1: For Model DR130, indicated as "001-01 : ZONE = _ _0-150 mm."”
*2. For Model DR130. indicated as "> Left limit (0- 145 mm).”
*3: For Mode! DR130, indicated as "> Right limit (5-150 mm).”
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6.3 Setting Recording Zones and Partially Expanded Recording

Explanation

Setting Recording Zones (ZONE)

This setting specifies the recording zones for each channel. The set left and right position of the
zone correspond to the left and right span set at the SPAN menu (recording span). The left vaiue
of the ZONE menu corresponds to the value of the left position of the zone, whereas the right
value of the ZONE menu corresponds to the value of the right position of the zone.

A zone can be set in 1-mm steps and must be within the range of dot-printed recording. The
configurable ranges of the left and right stops of a zone and their defaults are as follows:

Left Stop (Default) Right Stop (Defauln
DR130 0to 145 mm (0 mm) Sto 150 mm (150 mm)
DR230/240  0to 245 mm (0 mm) 5 to 250 mm (250 mm)

The right stop must be set to be at least 5 mm larger than that of the left stop. No decimal points
are allowed.

If the instrument is equipped with the optional computation function or floppy disk drive, this
setting can also be made for computation channels AO1 to A30.

Partially Expanded Recording (PARTIAL)
This setting specifies whether to carry out partially expanded recording, and if so. which
percentage of the recording span will be compressed and the corresponding boundary value.
If the instrument is equipped with the optional computation function or floppy disk drive, this
setting can also be made for computation channels AO1 to A30.
* Selecting Partial Recording ON/OFF
ON: Partial recording will be carried out;
OFF: Partial recording wiil not be carried out.
The default setting is OFF.
¢ Specifying the Compressed Part and Boundary Value
RATE
This setting specifies which percentage (1 to 99%) of the full recording span will be
compressed. The default value is 50%.
Boundary value
This setting specifies the boundary vaiue which corresponds to the previous set compressed
part. The setting lies within the recording span. but when linear scaling is being used. the
setting lies within the lefv/right scale range. The default value is 0.

Note

If boundary values are to be set for succeeding channels. the decimal point is handled as shown below.
If succeeding channels are set. the decimal point position of boundary values when the measurement range
for each channel setting is different. is that determined for each corresponding range. As a result. it
exceeds the measurable range, an error occurs.
For exampte. if channets whose measurement ranges are 20 mV. 2 V. and type T thermocouple are set and
the boundary value is set to 10000, the following applies:

The boundary value of the channel whose measurement range is 20 mV: 10.000 mV:

The boundary value of the channel whose measurement range is 2 V: 1.0000 V: and

The boundary value of the channel whose measurement range is type T thermocouple: 1000.0°C
As the measurement range of type T thermocoupie is -200.0 to 400.0°C. an error occurs for this channel.
Far decimal point posiuons for each measurement range, see Chapter 14. “Specifications.”

suojpuo) buipiooay ay) bumes

* Points to Note when Using Partiaily Expanded Reco:ding

* Partial recording cannot be carried vut if the input Lype v! the computation channels is SKIP
or DI or if the computation channets are OFF.

* Partially expanded settings will be automatically canceled when either of the tollowing
changes occur.
« the input type has been changed:
 the measurement range has been changed:
* ihe recording span has been changed:
= iinear scaling scttings have been changed:
= the reference channel for difference berveen channets has been changed.

6-7




6.4 Setting Tag, Digital Printout and Manual
Printout

[SET=TAG

{ >Select Setting Parameter
CHART2 ZONE PARTIAL TAG _DIGITAL PR MANT

* Press the SET key for three seconds to enter the SET3 menu.
* Select/set g using the ZNCD keys.
¢ To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
* New settings/selections will be kept when you reach the final dispiay of that setting. o

(Main menu)
S m—

(Lower menu)

§
AG

-

[Vl

1%&()+"/.:- - - 0123456789 ABC- - -KLT

!
**SET OK*** [esc}

4 oo
DIGITAL PR  (ENTER)—Q@3-01:DIGITAL PR=ON D
>ONEOC'EEENEENEEE BEN- - -
>Select Channel No,

‘o
001-04:DIGITAL PR=ON o
>ONE 0 EEEEEEENEE BNS- - -
/IO >Salect Channel No. In case “SINGLE" is set as log intervai at
i o the “RECORD" setting in the SET UP mode.
001-01:DIGITAL PR=ON  (ENTER — ***SET OK***
>ONB 001 SNENEEREEE S8E---
OFF ON in case “MULTIPLE" is set as log interval at .
) the “RECORD" setting in the SET UP mode.

DIGITAL PR TIMER No.=§ (ENTER
123456

¢ ;
MANUAL PR [ENTER]— §ff{-01:MANUAL PR=ON D
>ONE I ENNEEERENE BEE- - -
>Selact Channel No.

}
001-GE:MANUALPR=ON D
SONE OO HANNENEEEE BEN- - -
>Selgct Channel No.

>ONR 'S ESNEENEEE NEN- - -
OFF-ON

: —
“**SET OK"** &sc




6.4 Setting Tag, Digital Printout and Manual Printout

Explanation

Tag Setting

A tag of up to 16 characters can be assigned to each channel. If the instrument is equipped with
the optional computation function or floppy disk drive. this setting can also be made for
computation channels A0l to A30. The characters/numbers for the tag can be selected by cursor
from the displayed row on sub-display 1. For details on the number of characters which will be
printed, refer to 10.2 on page 10-4. For details on the number of characters which will be
displayed. refer to 4.1 on page 4-2. To select whether the tag or channel number are displayed/
printed, refer to 10.2 on page 10-4. The default settings are all spaces. For details concerning
entering characters/numbers, refer to page 6-15.

Digital Printout Setting (DIGITAL PR)
This setting can be selected for each channel from the following. This setting applies to the digital
print of the analog mode and logging mode. The default setting is ON.
OFF: Digital printout will not be carried out for this channel;
ON: Digital printout will be carried out for this channel.
The recording interval can be selected from the following. For details on LOG INTERVAL, refer
to 10.2, page 10-6.
If the instrument is equipped with the optional computation function or floppy disk drive, this
sélting can also be made for computation channels A0l to A30.
When LOG INTERVAL is set to SINGLE:
The recording interval is decided automatically, depending on the chart speed, and the columns
of channels to be printed.
When LOG INTERVAL is set to MULTIPLE:
The recording interval can be selected from six timer settings. The default value is 1. For
details on the timer setting, refer to 6.1, page 6-3.
Columns Selecting
Refer to 10.2, page 10-5.

Manual Printout Setting (MANUAL PR)

This setting can be selected from the following.

The default setting is ON. If the instrument is equipped with the optional computation function or
floppy disk drive, this setting can also be made for computation channels A0l to A30.

OFF: Manual printout will not be carried out for this channel:

ON: Manual printout will be carried out for this channel.

o
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6.5 Setting the Alarm Printout

Relevant Keys

| SET=ALARM_PR

[>Select Setting Parametsr

|_ITIAL TAG DIGITAL PR MANUAL_PR ALARM_PRT

(01 I 1 o Ml (LT (VW » Press the SET key for three seconds to enter the SET3 menu.
* Select/set @il using the <N keys.

(Main menu)
SET=

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
aithough new settings/selections will not be kept.

» New settings/selections will be kept when you reach the final display of that setting.

(Lower menu)

ALARM PR

(EnTER]—

in case
of OFF

fif1-01:1/ALARM PR=ON2
>Select Channel No.

-
001-3:1/ALARM PR=ON2
>Salect Channei No.

001-01:F/ALARM PR=ON2
1234

’ ,
001-01:1/ALARM PR=f
OFF ON1 ON2
MSG ON ALARM=0OFS
OFF 01 02 03 04 05 06 07 08 09 10
111213141516 17181920

————SET OK*™*
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6.5 Setting the Alarm Printout

Selecting the Alarm items

Aithough up to four alarm headings can be set per channel. this setting specities the number of the
heading which will be printed. The default setting is 1.

If the instrument is equipped with the optional computation function or floppy disk drive. alarm
items can also be set for computation channels AO1 to A30.

The setting can be selected from 1, 2, 3 or 4. All four headings can be assigned to one single
channel. For details on alarm settings, refer to 8.1, page 8-1.

Selecting the Alarm Printout (ALARM PR)

This setting can be selected from the following. The default setting is ON2.

OFF: Alarm printout will not be carried out;

ON1: Alarms will only be printed out on occurrence.

The alarm occurrence mark, channel No. or tag, type of alarm, alarm heading or time of
occurrence will be printed with trend recordings.

ON2: Alarms will both be printed out on occurrence and refease.

The alarm occurrence/release mark, channel No. or tag, type of alarm, alarm heading or time of
occurrence/release will be printed with wend recordings.

Alarm Printout Buffer
* Analog Trend Mode
Up to 30 alarm occurrences/releases can be stored in memory.

* Information on more than 30 alarm occurrences/releases will be discarded.

* After one alarm printout, 29 alarm occurrences/releases are stored and another alarm
occurrence/release can then be stored.

« If 31 alarm occurrences/releases (exceeding the allowed number of 30) are entered, an
asterisk (*) will be printed at the top of the alarm message when 30 alarm printouts are
executed.

* The alarm buffer clear function is available for canceling the stored alarm printout
information (see page 9-17).

* Logging Mode
Up to 10 alarm occurrences/releases can be stored in memory.

* Information on more than 10 alarm occurrences/releases will be discarded.

« If 11 alarm occurrences/releases (exceeding the allowed number of 10) are entered. an
asterisk (*) will be printed at the top of the alarm message when [0 alarm printouts are
executed.

* The alarm buffer clear function is available for canceling the stored alarm printout
information (see page 9-17).

Selecting a Message Printout

This setting specifies whether to print a message on alarm occurrence, and if so. which message

will be orinted. The defauit setting is OFF.

OFF: No message will be printed.

Messagz No.
This setng car be selected from 01, 02, 03, 34, 05, 06. 07.08. 09, 10, [1.12. 13, 14, 15, 6,
17,18, 19 aad 0. When a message No. has been selected where no message has been entered.
printout will not be carmed out.

For details on setting mes:ages. refer 10 6.7 on page 6-15.

6-11
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6.6 Setting Scale Printout, List Printout and List
Format

[SET=SCALE_PR

>Select Setting Parameter
JDIGITAL PR MANUAL PR _ALARM_ PR SCALE PRT

ramaame
|rEcoRo !l
ey
4 | reeo |
e,
| FuNC 1|

# (MFuNc2

* Press the SET key for three seconds to enter the SET3 menu.
* Select/set gy using the N keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
+ New settings/selections will be kept when you reach the final display of that setting. o

(Manh menu)
SET-[_]

(Lower menu)

¢ i,
SCALE PR (ENTER]—{11-01:SCALE PR=ON2

>Selact Channel No.

‘o
001-43:SCALE PR=ON2
oI >8elect Channel No.

i}
001-01:SCALE PR=0NZ
OFF ON1 ON2 ON3

!
."SET o K'iﬁ

] .
LIST PR (ENTER]— 0 -01:LIST PR=ON
>ONBOO'HNENEREENE BEE- -
>Select Channel No.

}
001-0%:LIST PR=ON
DI >ONE CO'HENENNRENE ENE - -
>Salect Channel No.

' —_—
001-01:LIST PR=0ON
>ONS CONNNERNENER EEE- -
OFF ON

!
..'SET oK'i'

] .
LIST FMT (ENTER]— LIST RANGE=0ON
i OFF ON

S
LIST ALARM=0N
OFF ON

LIST PRINT=0§
OFF ON

' -
LIST OTHER=ON
OFF ON

i
QQ'SET oKtt'

THEEEY 8 e
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6.6 Setting Scaie Printout, List Printout and List Format

Explanation

Scale Printout (SCALE PR)

This setting can be assigned to each channel individually. The scaled values will be printed out
with trend recordings. This printout wili not occur when a zone of 49mm or less is set. The scaled
values of the following channels will be printed. For example, when the recording zone of ¢h. | is
set 10 49mm. and of ch. 2 is 150mm, the scaled values of ch. 2 will be printed at the position of
ch. 1. The default setting is ON?2. If the instrument is equipped with the optional computation
function or floppy disk drive, this setting can also be made for computation channeils A0l to A30.

* When Partial Expanded Recording is OFF
OFF: Scaled values will not be printed.
ONI:

 when the recording zone is 150mm or more: scaled values at each 20%-interval of the
recording span will be printed at positions at 20%-intervals of the zone.

+ when the recording zone is S0mm to 149mm: scaled values at 0% and 100% of the
recording span will be printed at 0% and 100% positions of the zone.

ON2:
Scaled values at 0% and 100% of the recording span will be printed at 0% and 100%
positions of the zone.

ON3:

« when the recording zone is 100mm or more: scaled values at 0%, 50% and 100% of the
recording span will be printed at 0%, 50% and 100% positions of the zone.

« when the recording zone is SOmm to 99mm: scaled values at 0% and 100% of the recording
span wili be printed at 0% and [00% positions of the zone.

* When Partial Expanded Recording is ON
OFF: Scaled values will not be printed.
ONI1/ON2/ON3:

* when the recording zone is 100mm or more: scaled values at 0%, [00% of the recording
span and at the boundary value will be printed at 0%, 100% and boundary value positions of
the zone.

* when the recording zone is SOmm to 99mm: scaled values at 0% and 100% of the recording
span will be printed at 0% and 100% positions of the zone.

List Printout (LIST PR)

This setting can be assigned to each channel individually. The defauit setting is ON. Starting a list
printout can be done at the PRINT menu (refer to 7.2 on page 7-2). If the instrument is equipped
with the optional computation function or floppy disk drive, this setting can also be made for
computation channels A0O1 to A30.

SUOPUO) ﬁugp:ooau ay) ﬁumas

OFF: List pantout will not be printed.
ON: Setting information per channel will be prir.ed.

Setting the List Format (LIST FMT)

This satung specifies which setung information s 11l be printed out in case of list printouts. Each
of ihe rollowing lists an be sclected ON or GFF. and the default setting is ON.

LIST RANGE unformauon about the setting rang=)

Information sbour scttings related to rags. type o input, recorauirg span, linear scuiing and
SOILPULAtion 2yuation.

LIST ALARM (information about the alarm settings)

“larm settings

LIST PRINT tinformation about the printing sezzngs)

[ntformation about settings refated to analog trend recording. digitol printout. interpelation.
recording zones. nartial expanded recording. fecording interval of Jigitai pnntouts for logring
mode an: analog mode. moviny average. scaled values, dlarm prinrout, manual pintout wna data
saving C'NCOFF.

LIST DTHER (information about other settings -

HIOTIRGION SDOUL setiings reialed Lo miatch Gme. J7oeps, Aeaders, nMessages, evint icl on
{unenon, s rormat and Somputat o constinm,

Intormanen hich alv o s feincluded e a e snout regandions oo the shov s cigs Lz ot

neasurement interval, rzoording intervaldrend Lnurtspeeds Band Doreconding mode ans me.
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6.7

Relevant Keys

| SET=MESSAGE

[>Select Setting Parameter

(Ll _LIST PR LIST FMT MESSAGE HEADER TITLET

* Press the SET key for three seconds to enter the SET3 menu.
* Sclect/set i@ using the (N keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,

although new settings/selections will not be kept.

* New settings/selections will be kept when you reach the final display of that setting.

{main menu)
SET=

(Lower menu)

Entering Messages, Headers and Title

(M PUNC 11
iMFuUNC 2!

MESSAGE

o0

oI

To the next page

ENTER)— :
_—/,NlESSAE No.={0j]

——— —MESSAGE No.=38
1 ,

- MESSAGE No.=COPY
]

(EnTER]

1%&()+/.:- - - 0123456789 ABC- - -KLT

————MESSAGE No.=03

(EnTER]
(ENTER]—

L%&()+-"/.:- - - 0123456789 ABC- - KLT

]
1%8&()4="/.:- - - 0123456789 ABC- - -KLT

pratherrbs s

COPY MSGO§TOMSGO1 O
01020304 0506070809 10
11121314151817181920

(ENTER]— ***SET OK***

} o
COPY MSGO1 TO MSG0Z Ti
0102030405068070809 10
111213 14151617 181920

=
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6.7 Entering Messages, Headers and Title

From the previous page

EADER (ENTER] HEADER LINE No.=§ [ENTER]
12345

O/O 1%&()+-*1.:- - - 0123456789 ABC- - -KLT
eSET Ok (Esc] |
TITLE [ENTER]— TITLE- SN }
RS VS ASETR ARG L1 1
SET oK E5g 1

Explanation Entering a Message |

MESSAGE No. (selection of the message No.)
o Up to 20 messages can be entered.

MSGOI to 20 (entering the message) :
The message contents can be entered here using up to 16 characters. Characters and numerals
can be selected from the menu. The defauit setting is all spaces.

COPY (copying messages)
The contents of an entered message (message No. at the left side of the setting) can be copied to
another message number (at the right side of the setting). You cannot copy to the same message
number.

Printing out a message
A message can be printed out on the occurrence of an alarm (refer t0 6.5 on page 6-11 for
details), using the FUNC menu (refer to 7.3 on page 7-3 for details), or using the event/action
function (refer to 9.1 on page 9-1 for details).

Displaying a message
A message can be displayed on the main display using the even/action function.

Entering a Header

HEADER LINE No. (selection of the header line)
One header can consist of up to five lines.

LINE I to 5 (entering one line of the header)
The header contents can be entered here using up to 60 characters for each line (for DR130) or
80 characters for each line (for DR230/DR240), and thus up to 300 characters (for DR130) or
400 characters (for DR230/DR240) for the entire header. Characters and numerals can be
selected from the menu. The default setting is all spaces.

suopuo) buipioday ay) bupyes

Entering a Title
One title can be set. The configurable number of characters is 1 to 32. Characters and numerals
) can be selected from the menu. The default setting is all spaces.

Inserting/Deleting a Characte: or Numaral

Press the PRINT(DEL.: key to delete a set character or numeral. The digit at the location of the
cursor wili ve deleted.

Press the FUNC(INS) key to insert a character or numeral. The digit at the location of the cursor
will become a space. while alt the characters/numeral at the night side of the cursor will move one
digit to the right.
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6.8 Setting Match Time, Moving Average,
Interpolation and Groups

' SET=MATCH_TIME

>Select Setting Parameter ] -
[_ITLE MATCH TIME MOVE_AVE_INTERPOL GROUPT -

* Press the SET key for three seconds to enter the SET3 menu.
« Select/set gl using the (2N keys.
« To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
« New settings/selections will be kept when you reach the final display of that setting. o

{Main menu)

SET=
(Lower menu)

MATCH TIME  (ENTERI—MATCH TIME No.=§
123

{
1:TIME=0F '
VAN >Set Day & Tme DD HH:MM:00
i

| “SET OK***
4
MOVE AVE  (ENTER|—GG3-01:MOVE AVE=0

>Setect Channel No.

oo1-§3:MOVE AVE=0
>Select Channel No.

} N
oI 001-01:MOVE AVE=(0
>2-64:Move Average Number (0=0FF]
}
'QQSET oKitt

003-01:INTERPOL=OFF
>ONB 00t T —rrT..
>Select Channel No.

i
001-0T:INTERPOL=OFF
>ONE oo —COCT— =0 CCs--
>Setect Channel No.

}
001-01:INTERPOL=0ER
QOFF ON

$
...SET OK’..

GROUP (ENTER]~— GROUP No.=(
GO01 G02 GO3 G04 GOS G06 GO7
}

INTERPOL

V7

~ 0123456789
]

.&QSET OK’.'
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6.8 Setting Match Time, Moving Average, Interpolation and Groups

Explanation

Setting the Match Time

MATCH TIME No. (selection of the match time number)
Three kinds of match times can be set.

TIME
Any time between 00 days. 00 hrs.. 00 min. and 31 days. 23 hrs. 39 min. can be set in |-minute
units. The default setting is 01 days 00 hrs 00 min.
If 00 is set to day (DD), HH: MM every day shows the set time. If day (DD) is set to a value
other than 00, HH:MM on DD day every month shows the set time. DD, HH. and MM give the
set numeric values respectively. )

The match time setting is used with the event/action function. Refer to 9.1 on page 9-1 for details.

Moving Average (MOVE AVE)

This setting can be set for each channel individually. The number of samples used for the moving
average can be set from 2 to 64. The default value is O, which means that no moving average is
carried out. The resuit of the moving average is being displayed/printed.

Interpolation (INTERPOL)

This setting can be set for each channel individually. If the instrument is equipped with the
optional computation function or floppy disk drive, this setting can also be made for computation
channels A0l to A30.The default setting is OFF.

OFF: no interpoiation will be carried out.

ON: interpolation will be carried out according to the priority of recording colors. The priority of
recording colors is black > purple > redish purple > navy blue > red > blue > brown > green >
orange > yellowish green.

Group setting (GROUP)

* GROUP No. (selection of the group number)
Up to seven groups can be set.

* GOl 10 GO7
This setting specifies which channel numbers will be included in one group. A . is used for
entenng a single channel. while a "-” can be used to enter a range of channels. Setting the same
channel two or more times in one group causes an error. For example. setting channel numbers
such as "GOl = 003, 001-009" results in an error because channei number 003 is repeated. The
default setting is 001.

+ The group setting is used with the event/action function. Refer 10 9.1 on page 9-1 for details.

617
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7.1 Starting Dot Printing, Digital Printing and
Printing in Logging Mode

Relevant Keys oise [(mooe | /\\
. —_— ' £sC :

= === D &=
— (RANGE|[ALARN| K// WFUNC 1

Venanr)l ser 1| [[ewren ] (mruncz

(¢ LIEVL RS TN To start recording

Press the RECORD key. The status display [RECORD)] lights.
To stop recording
Press the RECORD key once again. The status display [RECORD)] turns off.

To feed the recording paper
Press the FEED key.
Explanation Starting dot printing, digital printing, and recording in logging mode

* See Chapter 6, “Setting.”

» Eventaction functions can also be used to perform the above printing and recording (see Page
9-1).

Feeding the recording paper

Press the FEED key to feed the recording paper. Even if the FEED key is pressed while

recording, the paper is fed without stopping the recording.

Notes on starting recording

The carriage will stop temporarily at the left or right side for each line as shown below.

* When printing in logging mode or manual printing:

Printing direction Channel noJTAG selection Temporary stop (in seconds)

Horizontal Chaanel 4(0)
TAG of 7 to 8 characters 3D
TAG of 9 to 16 characters 5(2)
Vertical Channel 210
TAG of 7 to 16 characters 30y

Buypiocosay Bupnoaaxzy i

The values in ( } are for the DR130.

* Lijst printing
Temporary stop: For 0.5 seconds

Note

In the case of the DR130. the carriage does not come (o a pause in manual or list printing.
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7.2 Starting Manual Printing, List Printing and
Header Printing

Relevant Keys

MAN_PR_START = )
[ >Enter & Print Start/Stop | (i) ;
(_MAN PR START (IST START HEADER_START | s @

M EUNC 2
QOperating Procedure « Press the PRINT key to enter the PRINT menu.

« To display the print menu from the RANGE. ALARM, CHART or SET(SET3) menu, press the
DISP key.

MAN PR START

Vi

LIST START (ENTER
OO

HEADER START

Starting the manual print (MAN PR START)

« Press the ENTER key to start manual printing.

+ After printing starts, the operation display mode appears.

+ During manual printing, the menu displays [MAN PR STOP).

» During manual printing, enter the PRINT menu again and select (MAN PR STOP]. Then press
the ENTER key to stop the manual printing.

» After manual printing terminates or stops. the display returns to [MAN PR START].

Starting the list print (LIST START)

+ Press the ENTER key (o start list printing. For detaiis on setting the time for temporarily
stopping printing, see the previous page.

« After list printing starts, the operation dispiay mode appears.

« During list printing, the menu displays [LIST STOP).

+ During list printing, if the PRINT menu is displayed to select the (LIST STOP] and the ENTER
key is then pressed, the list printing stops.

= After list printing terminates or stops. the display returns to {LIST START].

Starting the header print ( HEADER START)

+ To start the header print. press the ENTER key.

* After header printing starts. the operation display mode appears.

 During header printing, the ([HEADER STOP] menu appears.

« During header printing, if the PRINT menu is displayed to select the [HEADER STOP] and the
ENTER key is then pressed, the header printing stops.

» After header printing terminates or stops. the display returns to [HEADER START].

Notes on starting the above menus

* If the above menus are executed. analog trend recording will stop. After returning from the
menus, analog trend recording resumes.

+ While the above menus are being executed. if any other menu is selected, the previous menu is
first executed and the later menu is then executed.

+ See Chapter 6 for details on setting the above menus.




7.3  Starting Message Printing

[MSG_PRINT

| >Select Function item | -

D it RECORD |
g’ iD FEED i
S MFUNC 1)

Operating Procedure * Press the FUNC key to enter the FUNC menu.

* To display the print menu from the RANGE, ALARM, CHART or SET(SET3) menu, press the
DISP key.

¢ Select/ set g using the (2O keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.
although new settings / selections will not be kept.

(Main menu)

]
IO/O (Lower menu)
MSG PRINT  [ENTERl~—PRINT MESSAGE No.=0]  [ENTER

Starting message printing (MSG PRINT)
* Select a message number from 01 to 20. For details on how t0 set the message, see Section 6.7,
“Entering Messages, Headers and Titles” on page 6-15.
« While the instrument is recording, if the ENTER key is pressed. messages are printed.
* If an alarm occurs, messages are also printed. See Section 6.3. “Setting the Alarm Printout” on
page 6-11.
Message printout buffer
* Analog trend
Up to 10 message printouts can be stored in memory.
* Information exceeding 10 message printouts will be discarded.
* After one message printout, 9 are stored and another printout message can then be stored.
* If 11 message printouts (exceeding the allowed number of 10) are entered. an asterisk (*)
will be printed at the top of the message when 10 message printouts are executed.
The message buffer clear function is available for canceling stored printout messages (see
page 9-17).
* Logging mode
Up to 5 message printouts can be stored in memory.
* Infermation exceeding 5 message printouts will be discarded.
* If 6 nessage printouts (exceeding the allowed number of ) are entered, an asterisk «*) wiil
be priated at the top of the message when $ message printouts are executed.
* The message buffer clear function is available tor canceling stored printout messages (see
page 9-17).
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7.4  Printing Set-up Lists

Relevant Keys

'S/U_LIST_START

[ >Select Function item

S/U_LIST START ALM BUF CLEAR MSG_BUF CT

Operating Procedure .

Press the FUNC key for three seconds to enter the FUNC3 menu.

S/U LIST START

: <

Explanation Printing the set-up list (S/U LIST START)
Prints a list of the settings made in the SETUP menu. For details of the settings and their values.
see Chapter 10.

Press the ENTER key to start printing the set-up list.

After printing starts, the operation display mode appears.

During list printing, the {S/U LIST STOP] menu appears.

During list printing, if the FUNC3 menu is displayed to select the (S/U LIST STOP] and the
ENTER key is then pressed. the list printing stops.

After the list print terminates or stops, the display retumns to the [S/U LIST START).

If the setup list printing starts. analog trend recording will stop. After the printing is completed.

analog trend recording resumes.
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8.1 Setting Alarms and Relays (including internal

switches)

Relevant Keys

=

i(_FEED |

[> | (et |
(_1=OFF 2=OFF 3=OFF 4=OFF | s (e

[ 1
[001-01:1/OFF 1
i

fwryne 2|

(O] TIENDL NS (TG « Press the ALARM key (o enter the ALARM menu.

(Main menu)
8-01:1/0FF
>Select Channel No.

'
001-83:1/0FF
>Select Channe! No.

001-01F/OFF
1234

o + "
b 001-01:1/8=__ _0.00
' .

* Select/ set 38 using the N keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.
although new settings / selections will not be kept.

* New settings/selections will be kept when you reach the final display of that setting.

o
o (Lower menu)
¢
() 001-01:1/0ER
b
*+SET OK***

001-01:1/H_=222 0,
>Alam Limit(0.00~100.00)

} .
r—ﬁewﬁ
O +SET OK***

RELAY=S01
}

RELAY=SG}
4
t.tSET o Ki.'

i B L

Selecting channel Nos.
Channels Nos. AO1 to A30 are available for computation channels (optional).

Selecting the alarm item number

Set the alarm item number for each channet as follows:

* Select anv number from among 1. 2, 3, and 4.

* Alarm numbers | to 4 can be set for one channel.

* For details on setting the alarm printout, see Section 0.5, “Seiting the Alarm Pantout” on page
6-10.

suwuejy bugpiroosay pue bulhejdsig Bupies

Note
« If SKIP :s selected for the input type or if the computation cnanneis are OFF alarms cannot be set.
» Ii the roliowing cases. the alarm is set to OFF:
* If the input type or measuring range 1n the rejated channel is changed.
« if computaton channels are tumzg ON/OFF sr the comnutatior. 2. quation 1s changed.
* If e recording span for the linear scaling, or snear scaling valees

chamged. oo
s chaneed.

» it onz stuadard cheonet or differsnual computation setwezn cnz
52 LAl of T

voowhuding mternal switcnesy s s meee winons o thes ree rder. For details.

S LOUSeI Dl and Ao Fract es T o e
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8.1 Setting Alarms and Relays (including internal switches)

Selecting the type of alarm

« Select an alarm type for each alarm number from among the following:

« OFF (default set): No alarm is set.

« H: Upper-limit alarm. An alarm occurs when the measured value exceeds the upper-limit
alarm setpoint.

« L: Lower-limit alarm. An alarm occurs when the measured value exceeds the lower-limit

alarm setpoint.

RH: Rate-of-change upper-limit alarm. An alarm occurs when the measured value changes

in the increasing direction within a certain time (rate-of-change alarm interval) and exceeds

the upper-limit alarm setpoint.

« RL: Rate-of-change lower-limit alarm. An alarm occurs when the measured value changes
in the decreasing direction within a certain time (rate-of-change alarm intervai) and exceeds
the lower-limit alarm setpoint.

« dH: An alarm occurs when the difference between two channels exceeds the alarm setpoint.
This only applies to a channel for which interchanne! differential computation is selected,
and can be set as a type of alarm. :

» dL: An alarm occurs when the difference between two channels exceeds the lower-limit
alarm setpoint. This only applies to a channel for which interchannel differential ®
computation is selected, and can be set as a type of alarm.

« For details on the rate-of-change alarm interval setting or other basic alarm settings. see Section
10.3, “Select Alarm Interval/Hysteresis/Hold A/D Converter Integration timer/Filter” on page
10-8.

« For details on interchannel differential computation, see Section 5.1, “Setting the Type of Input
and Recording Span’ on page 5-3.

+ Only H (upper-limit alarm) and L (lower-limit alarm} are available for computation channels.

Setting alarm values
Set one alarm value for each alarm number within the following range. depending on the type of
input. The default value is 0 (zero).
« Hand L
« VOLT, TC, RTD, DI, and DELTA: Within the measuring range in the related channel. DI
1 can be set to either O or 1.
» SCALE: Within a linear scaling value.
+ Computation channel: Within the range specified by the computation function
| + RHand RL
| * VOLT. TC. RTD. DI. and DELTA: Within | to [maximum measuring range minus
minimum measuring range] in the related channel. For example. set 30000 (without using a
decimal point) if the maximum value exceeds 30000. DI can be set to only 1.
« SCALE: Set | to 30000 without using a decimal point.
« dHand dL
< When the standard channel uses VOLT: Within the measuring range.
« When the standard channel uses other than VOLT: [maximum measuring range minus
minimum measuring range] to - [maximium measuring range minus minimum measuring
rangej .
+ For the type of input. see Section 5.1, “Setting the Type of Input and Recording Span™ on page
5-3.

Note
When setting alarm values in continuous channels. use the decimal point as follows:

The decimal point of an alarm value when the continuous channels have different measuring ranges
should be in the position determined by the individual measuring range. If the decimal point is outside
the measuring range. an error occurs. For example. if channels with measuring ranges 20 mV and 2 V.
and a type T thermocouple channel. are all set to an aiarm value of 10000. then the alarm values in the
respective channels are as follows:

10.000 mV in the 20 mV measuring range channel

1.0000 V in 2 V measuring range channel

1000.0°C in the type T thermocoupie channel
A type T thermocouple has a measunng range from -200.0 to 400.0-C. 50 an error resuits. For details on
the decimal point positions in individual measunng raages. see Chapter [4. “Specitications.”




8.1 Setting Alarms and Relays (including internal switches)

Setting Relays (Internal Switches)

Set which alarm output relay or internal switch should be triggered when an alarm occurs:

» Select the desired alarm output relay or internal switch from among the following. The default
setting is OFF.

OFF: Alarm output relays and internal switches remain OFF.

SOt to S60: 60 internal switches are provided.

ON1 to O(N + 1) 0: -A4 option. N = Slot number for an alarm module. Ten relays are
provided.

OM1 to OM2: -R1 option. M = Slot number for a D/DO module. Two relays are provided.
For the model with both -A4 and -R1 options, both the above can be selected
simultaneously.

* Multiple alarm setpoints can be set for one alarm output relay or internal switch.

» The operation mode in the alarm output relay or internal switch can be set when an alarm
occurs. For details, see Section 10.4, “Setting Operation Mode of Relay/Internal switch” on
page 10-9.

* When the alarm module on the DI/DO modules are not recognized as system modules, the relay
is st to OFF. For the system recognition, see page 9-17.
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8.2 Alarm Display and Printing

Relevant Keys

Explanation

1

Alarm dispiay |
« When an alarm status is detected and an alarm is issued, the [ALARM] lights. |
+ To display the alarm status for each channel, see Section 4.4, “Using the ALARM SEARCH
Display” on page 4-7 or Section 4.6, “Using the ALARM STATUS Display™ on page 4-10.
To display the alarm output relay or internal switch status, see Section 4.7, “Using the RELAY
STATUS Display” on page 4-11. ' 9
« If an alarm occurs while the alarm display hoid (ALARM HOLD) is ON (because the alarm has

already been triggered), the [ALARM] and alarm status displays flash. Even after the alarm

status is released, the displays still flash.
» When the alarm status hold function is ON. use the alarm acknowledge function to determine

the current status of the alarm. To do this, display the FUNC menu, select [ALARM-ACK].

then press the ENTER key to use the alarm acknowledge function. For details. see Section 2.4,

“Alarm Function” on page 2-16.

Alarm printing
For details on setting the alarm printing, see Section 6.5, “Setting the Alarm Printout” on page 6-
10. The alarms are printed after making this setting.

Alarm reset

This function is selected from the FUNC menu when the relay hold function (see page 10-11) is
activated. To use the alarm reset function. sclect [ALARM RST], then press the ENTER key to
use the alarm reset function. For details on the alarm reset, see Section 2.4, “Alarm Function™ on
page 2-16.
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9.1 Setting Event/Action Functions

[SET=LOGIC o

|
|
[ >Select Setting Parameter | () i

RECORD
(——cr
| FEED

[_SYSTEM UNIT TREND TIMER LOGIC COPY | =

(o TTEVL LR GITL I+ Press the SET key to enter the SET menu.

* Selectset Bl using the (XN keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.

» New sertings/selections will be kept when you reach the final display of that setting.

®
Selection of the logic box and event [NONE]
(Main menu)
SET=[_—]
0:'0 (Lower menu)
v f
LOGIC [ENTER}— 1.OGIC BOX NO.={i} (ENTER]
{01-30)
)
————EVT=NONE (ENTER]— ***SET OK*** c
clyo
To the next page From the following page
L
9-1
®
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9.1 Setting Event/Action Functions

0N

From the previous page

123456789101112

d R: ()
EVT:REMOTE@ '
o

DATA.WR WR_TRIG RD_TRIG LDM 1

ACT=EDGE/ELORY:LD_TRG1 )

o A‘CTzEDGEIFLOP 4 3 TENTER) =t
LD_TRG1 LD_TRG2 LD_TRG3

I—ACT:EDGM:START )
ACT=EDGE/REPOR (ENTER] =

STARY STOP

—ACT%IRECOHD )

= ACT=LEV (ENTER]—

I—ACT-LEV S . (ENTER] ==y
ACTaLEVL/‘ 3 v~msuﬂ Go1 o
ACT=LEVLGR TREND:GE 1 —
GOt GO2 GO3 G04 GO5 GO6 GO7

l— ACT=LEVUUMATH (ENTER| ~————]

= ACT=LEVL/REPORT ENTER ~——

To the next page

(EnTER)
ENEH | =—e—se—an
1% ()
ACT=EDGEMSG Pm’& ENTER]———
01020304 050607080910
11121314151617181920
> o
! .
ACT=EDGE/MSG DISRih [ENTER)—
01 02 03 04 05 06 07 08 0910 '
11121314 151817181920
MATH:START )
ACT=EDGE/MATH:START 1 ——
START STOP CLEAR RESET
D

Selection of avent (REMOTE)/actions

The [REMOTE] menu is displayed only with -R1 option.

The [MATH] menu is displayed only with the DR130-1/DR230-1/DR240-1 and models with the

-M1 option,

The [MEMRY] and [FLOPY] menus are displayed only with the DR 130-1/DR230-1/DR240-1.
To the previous page

(ENTER)——

e
ENTEN

| =y
a2 J135

ENTER | =]

1 LD_TRG2LD_TRG3

‘From the following page




9.1 Setting Event/Action Functions
Selection of event (ALARM)/actions
The [MATH] menu is displayed only with the DR130- {/DR230-1/DR240-1 and models with the
-M1 option.
The [MEMRY'] and [FLOPY] menus are displayed only with the DR130-1/DR230-1/DR240-1.
From the previous page To the previous page
A (ENTER]
(]
(ENTER]——1
‘__ : (2
(ENTER]————
OFF ON
e 4 PR (ENTER] =t
[ v
(7
S (ENTER]———
—— ACT=EDGE/MSGDISP:01 D
s
ACT=EDGE/MSG DISP:0} (ENTER] ~——et
A/ 01020304 0506070803 10
11121314151617181920
—— ACT=EDGEMAIH:START )
ACT=EDGE/MATH:START i S—
START STOP CLEAR RESET
L ACT=EDGEMEMHY:DATA_WR o ﬂ
| o
ACT=EDGE/MEMRY:DATA W ENTER| =
DATA_WR WR_TRIG AD_TR!G L2 _TRG? LD_TRG2 LD_TRG3
o e m
—— ACT=EDGE/FLOPY:LD_TRG1 o §
o< ACT=EDGE/FLOPY:LD_TRG1 ENTER) >
LD_TRG1 LD TRG2LD_TRG3 2‘
i Q
—ACT=EDGE/REPORT:START o 3
— c
ACT=EDGE/REPORT:START ENTER]—— a
START STOP 5
3
reve. .- »
T ACT=LEVI/RECORD > S
R S | Q
[ ACT=LEVLRECORD ENTER| = 4
W ACT=LEVUSPEED EHG ENTER] ;_1
— ACT=LEVUGRTREND:Go1 2 2
! - : EnrER)—— 5
o< ACT=LEVUGR TREND:GO{ 2
201 G02 GO3 3241385 GO6 G2~
m"— ACT=LEVL/MATH £NTER, |
— ACT:LEVU“EP_OR"I’ ENTER From tne following page

To the next page
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9.1 Setting Event/Action Functions

Selection of event (RELAY)/actions
The [MATH] menu is displayed only with the DR130-1/DR230- 1/DR240-1 and models with the

-M1 option.

The [MEMRY!] and [FLOPY) menus are displayed only with the DR130-1/DR230-1/DR240-1.

From the previous page

¢:S01
EyT:RELAY:ﬁ
>
T:-A‘CT=EDG MSGER-01
79| Lo ACT=EDGEMSG PR:f
01020304 050607080910
11121314151617181920
h -
ACT=EDGE/MSG DISP:0§
QO 0102 03 04 05 06 07 08 09 10
111213 14151617181920
START STOP CLEAR RESET
— ACT=EDGE/MEMRY:DATA_WR
ACT=EDGEMEMRY:BATA WH
DATA_WR WR_TRIG RD_TRIG LD_TRG1 LD_TRG2 LD_TRG3
FLOBY:LD_TRG1
4
oo ACT=EDGE/FLOPY:LD
! LD_TRG1 LD_TRG2 LD_TRG3
l i Ry 9 e
ACT=EDGE/REPORT:STARR
START STOP
Timht.evu TRENE:GO1
'
ACT=LEVUGR TREND:GOf
C 501 Go2 GO3 GO4 GOS GOB GOT
ACTaLEVLSEY
ACT=LEVUREBORT
To the next page

To the previous page
o
O
(ENTER]——
(EnTER]
ENTER} -~
()
(ENTER]—

(ENTER]——

<] [
RNTEH

o

N TEF | sty

NTER| =semel

(ENTER) ———

‘From the following page
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9.1 Setting Event/Action Functions

Selection of event (CHART END)/actions
The [MATH] menu is displayed only with the DR130-1/DR230-1/DR240-1 and models with the

-M1 option.
The (MEMRY] and ([FLOPY] menus are displayed only with the DR130-1/DR230-[/DR240-1.
From the following page To the previous page
EVT=CH NI ENTER
Voo
————ACT=EBGE/ALARM ACK o
i i
—ACT=EDG ACH NTER| i
o0 _
—AcT=EDG [ENTER]——
(o'
F—AcT=EDG (ENTER) ————v
ACT=EDGE/RECOR o
'
ACT=EDGE/RECORD:0EH (ENTER]—
OFF ON
° —acT=epGEATRHITRRES (ENTER]———|
[ NTEH|=————
(o]
'—- ()
< [ENTER]———
. il 010203 04 05 06 07 08 09 10
111213141516 1718 1920
MRS 01 o
i
ACT=EDGE/MSG DISP:3} (ENTER]——
OO 01020304050807080910
11121314151617181920
— ACT=EDGE/MATH:START O
} o
ACT=EDGE/MATH:STARE (ENTER]——
O/ START STOP CLEAR RESET
’—~ACT=EDG MENRY:DATA_WR o n
. t
ACT=EDGE/MEMRY:DATA.WR (ENTER] ——mmr]
DATA_WR WR_TRIG RD_TRIG LD_TRG1 LD_TRG2 LD_TRG3
o araans v o m
ACT=EDGE/ELOEY:LD_TRG1 o §
) J——
oo ACT=EDGE/FLOPY:LDITHG] ENTER) >
LD_TRG? LD_TRG2 LD_TRG3 2
N 0
ACT=EDGE/REPORT:START o 3
ACT=EDGE/REPORT:START (ENTER] 3
START 5TOP -O-:
L AcT=(EVi/RECORD D 2
' e .
——ACT=LEVLREGORD IRTER, —— 5
o o —_— g
AcTsLevUsPEED CHd ENTER e 3
- s v n
—ﬁCT:LEVUG&LRE_ND:Gm o g
o _— 3
ACT=LEVUGR TREND:GQY : |t ]
‘ 301 G2 GO GC4 GOS GO6 GO? 2
T ACT=LEVLMATH, ENTER —
, L ACT=LEVUREPORT TER ———1
To the next page ' From the following nage




9.1 Setting Event/Action Functions

Selection of event (TIMER)/actions
The [MATH] menu is displayed only with the DR130-1/DR230-1/DR240-1 and models with the

-M1 option.
The [FLOPY] menu is displayed only with the DR130-1/DR230-1/DR240-1.
From the previous page To the previous page
EVT=RIMER: 1 )
! \
EVT=TIMER:§
123456
)
D
A ‘_ ] ———
[ !
‘——A‘CT=EDG 15 ()
ACT=EDGE/RECORD:
[ .
()
< (ENTER]——
11121314 151617 181920
—ﬁCT:EDGEImm o
ACT=EDGE/MSG DISP:01 (ENTER| ——
YO 0102 03 04 05 06 07 08 09 10
11121314 151617181920
. O
‘ S——
ACT=EDGE/MATH:STARTE [ENTER|———
STAAT STOP CLEAR RESET
—ﬁCT:EDGE@Qﬁ:DATA_WR D
ACT=EDGE/MEMRY:D; (ENTER]——
ﬁ}/@ DATA_WR WR_TRIG RD_TRIG LD_TRG1 LD_TRG2 LD_TRG3
ACT=EDGE/FL D
i -
o ACT=EDGE/FLOPY:E (ENTER]———
LD_TRG1 LD_TRG2 LD_TRG3
"'—A‘CT=EDG REFORT ()
ACT=EDGE/REPORT:S (ENTER] el
START STOP
ACT=(EVI/RECORD 5
l R
ACT=LEVL/REC!
(ENTER} ——
To the next page From the following page
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9.1 Setting Event/Action Functions

Selection of Event (MFUNC KEY)/actions
The [MATH]) menu is displayed only with the DR130-1/DR230- 1/DR240-1 and models with the

-M1 option.
The (MEMRY] and ([FLOPY] menus are displayed only with the DR130-1/DR230-1/DR240-1.
From the previous page To the previous page
- o
o
NTER| =t
(EnTER]—
NTER | =y
O
(ENTER]———
NTER| =y
(ENTER]———
O
(ENTER]——r
mmwm%mwwmw
111213141516 17 181920
O
}
ACT=EDGE/MSG DISP:0} (ENTER]———
YO 0102 03 04 05 06 07 08 09 10
111213141516 17 18 19 20
—— ACT=EDGE/MATH:START O
' —
ACT=EDGE/MATH:START (ENTER]
START 3TCP CLEAR RESET
-—&CT:EDGE/MEM‘TT MRY:DATA_WR >
oo ACT=EDGEMEMRY:DATA. WR ENTER]——|
DATA WR wR_TRIG RD_TRIG LD_TRG1 .J_TRG2 LO_TRG3
f—ACT—EDGE/FLer LD TRG1 »)
oo ACT-ED(:E/FLOPV LD TRG‘I 'ENTER)
; LC_TRG1 LD_TRAZ LD TRG3
— ACT=EDGE/REPORE:START )
ACT=EDGE/REPORT:START ENTER| =y
START STC?
——-——-ACT-CEVUR ECNRD )
ACT:LEVURECQQQ ENTERI
To the next age From the following page
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9.1 Sefting Event/Action Functions

Selection of event (MATCH TIME)/actions
The (MATH] menu is displayed only with the DR130-1/DR230-1/DR240-1 and models with the

‘[‘l\:el [ol\lfallll;;\:i{Y] and (FLOPY] menus are displayed only with the DR130- 1/DR230-1/DR240-1.
From the previous page To the previous page
o
(]
(ENTER]——
[ENTER] ———
(ENTER]——
[
[ENTER|———
(ENTER]——
O
(ENTER]—
AtCT:EDGE/MSG DISP:(i [ENTER]——
VO 0102 03 04 05 06 07 08 09 10
1112131415 161718 1920
~——— ACT=EDGE/} _ O
liCT:EDGEIMATH: ART [ENTER]——
START STOP CLEAR RESET
MERRY O
oo ACT=EDGE/MEMRY: 7 [ENTER)———
DATA_WR WR_TRIG RD_TRIG LO_TRG1 LD_TRG2 LD_TRG3
LOEY (g
ao ACT=EDGE/FLOPY:ID:
LD_TRG1 LD_TRG2 LD_TRG3
REEGH o
NTER| s
D
(EnTER] —
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9.1 Setting Event/Action Functions

Explanation

When an event is detected. this menu allows you to set and execute a certain action.

Selection of logic (LOGIC) box number

* Select a box number from among 01 to 30 for storing a combination logic from events to
actions.

* Select the same number as the box number already indicating events and actions. and set an
event and action to overwrite the logic number.

Selection of events (EVT)

Select any event from among the following:

* NONE — reieases the event/action setting.
* REMOTE

* This menu is displayed oniy with -R1 option.

* When a remote control signal is applied, the action is executed.

* There are 12 controi signals available. Select any control signal from these numbers for
event setting. Remote control signal terminai numbers are applicable for this selection. See
page 3-15 for the remote control terminal numbers.

* ALARM
If an alarm occurs, the action is executed. See Section 8.1, “Setting Alarms and Relays
(including internal switches),” on page 8-1 for setting alarms.

* RELAY
If the selected internal switch or relay is operating. the action is executed. When the alarm
module or the DI/DO modules are not recognized as system modules (see page 9-17), the relay
is set the to OFF. See Section 8.1, “Setting Alarms and Relays (including internal switches).”
on page 8-1 for setting internal switches and relays.

* CHARTEND
When the end of the chart is detected, the action is executed.

* TIMER

» If the selected timer’s set time is up, the action s executed. Six timers are available. Select
any from among these timers. See Section 6.1. “Setting the Recording Mode/Engineering
Unit/Recording Channels/Recording Interval.” on page 6-3 for the timer setting provided
earlier in this manual.

* In combination with the level action. the action is repeated alternately between executing
and stopping each time the timer's set time is up.

* MFUNC KEY

* When the M.FUNC key on the operation panel is pressed. the action is executed. Select
either M.FUNC ! or M.FUNC 2.

* In combination with the level action. the action is repeated alternately between executing
and stopping each time the M.FUNC key is pressed.

* MATCH TIME

* When the set time is reached. the action is executed.

* There are three types of applicable MATCH TIMEs. Select any of them. For details. see
Section 6.8, “Setting Match Time. Moving Average. Interpolation and Groups.” on page 6-
17 provided eartier in this manual.

* In combination with the level action. the correszonding action is repeated alternately
tetween cxecuting and stopping tor each set uTe.

Selecting edge or level action

* Edge action (EDGE)
This action is executed when an event is detected.

« Level action (LEVEL)
This action is ¢xecuted when an event is detected. ‘Vhen an event is released. this action wiil
be canceled.
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9.1 Setting Event/Action Functions

Selection of actions
An action that can be selected varies depending on the events and edge or level action. See the
individual procedures. The following describe all actions available.
» ALARM ACK
This allows alarm acknowledgment. For the applicable functions, see Section 2.4, “Alarm
Function,” on page 2-16.
« ALARMRST
This resets alarms. When the “RELAY" is selected for an event, this function cannot be
selected. For the applicable functions, see Section 2.4, "Alarm Function,” on page 2-16.

¢+ TIMERRST

This resets timers. For the applicable functions, see Section 2.3, “Recording Functions,” on
page 2-9.
« RECORD
« ON: Starts recording. The recording format is set individually. For details, see Section
10.2, “Setting Recording Format,” on page 10-3.
"« OFF: Stops recording. The level action does not include rccord ON/OFF functions.
» When the level action is set, the ON/OFF functions using the RECORD key are disabled.
+ The edge and level actions cannot be set simultaneously.
For the level action, only one action is available.
« MANUAL PR
This enables manual printing. For applicable functions, see Section 2.3, “Recording
Functions,” on page 2-13.
« DIGITAL PR
« Digital printing starts in the analog trend mode. The recording intervals depend on the timer
setting (see Section 2-9). When the event/action functions are set, normal digital print
functions are disabled.
« Only one function can be set in the event/action functions.
MSG PR
« Prints messages. For details, see Section 7.3. “Starting Message Printing,” on page 7-3.
« Select any message from the corresponding codes 01 to 20. '
MSG DISP
- Displays messages. For details, see Section 7.3. “Starting Message Printing.” on page 7-3.
+ Select any message from the corresponding codes 01 to 20.
* To cancel the message display, press any key.
SPEED CHG
- Changes chart speed | to chart speed 2. When the recording interval is set to automatic
(page 6-2). the recording interval is also changed. When the event is released. the chart
speed and recording interval return to their original positions.
« Only one function can be set in the event/action functions.
GR TREND
« This executes the recording in a channel in which the group setting (page 6-17) has already
been made. For this. set the dot-recording (see on page 10-14) to "GROUP” and start
recording by key operations following the "RECORD” given above.
« Select any group from GOl to G07.
« Only one identical group can be set in the event/action functions.

Note
« If Chart End appears, counter-actions such as RECORD ON are not executed.
« Actions such as RECORD or SPEED CHG may operate later than an event occurrence. For example.
with RECORD set in the action setting, if an alarm occurs. e measured values in that condition are not
recorded. This is because recording operations are defayec due to an action operation.
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9.1 Setting Event/Action Functions

« MATH (available if the instrument is equipped with the MATH function or floppy disk drive)

START: Starts computation.

STOP: Stops computation.

RESET: Resets computation channel data at the ¢nd of completion of the first computation
in case an event takes place.

CLEAR: Resets computation channel data immediately in case an event takes place.

If MATH is selected as a level action, computation will be carried out while an event is
present. Computation will stop when the event is cleared.

When the level action is set, the start/stop/clear & start computation using using the M.
FUNC key are disable.

The edge and level actions cannot be set simultaneously. For the level action, only one
action is available.

« MEMRY (availablé with the DR130-1/DR230-1/DR240-1 equipped with the floppy disk drive)
* DATA_WR: saves one data item to the specified data length each time an event occurs.
* WR_TRIG: saves measured/computed data on the built-in RAM disk.
* RD_TRIG: reads measured/computed data from the built-in RAM disk.
* LD_TRG! to 3: reads setup data from the built-in RAM disk.
« FLOPY (available only when provided with the "-M1" option or a floppy disk drive):
» LD_TRGI to 3: reads setup data from the floppy disk.
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9.2 Copying

Relevant Keys

] e
| SET=COPY = o aF o
[ >Select Setting Parameter 3 mernrs o
[_SYSTEM_UNIT TREND TIMER LOGIC COPY ~ | 5naa

Operating Procedure « Press the SET key to enter the SET menu.

* Select/set ¥@A using the N keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.

= New settings/selections will be kept when you reach the final display of that setting.

(Main menu) ®

SET=

c:vo (Lower menu)

s T )

copY [ENTERl— COPY RANGE=0N

. OFF ON

)
COPY ALARM=0N (ENTER]
OFF ON
}
COPY OTHER=0N [EnT
OFF ON

coPY 00fch TO 002-10ch O
éoPY 001ch TO003-10ch O
COPY 001ch TO 002-iich  (ENTER]
~eSET OK*™ Esc}
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9.2 Copying

Explanation

Selecting range copying (COPY RANGE)

* ON: Copies the type of input, measuring ranges. recording spans. linear scaling. engineering
units, and tags set.

* OFF: The copying of ranges is disabled.

Selecting alarm copying

* ON: Copies the type of alarm, alarm values, and relay (internal switch) setting.

+ OFF: The copying of alarms is disabled.

Selecting copying of other items (COPY OTHER)

+ ON: Copies setting recording zones, partial compressions, dot-recording ON/OFF, digital
printing ON/OFF, manual printing ON/OFF, alarm printout ON I/ON2/OFF, scale-value
printout ON [/ON2/ON3/OFF, list-printout ON/OFF, average numbers in moving averages and
interpolation ON/OFF.

* OFF: The copying of other items is disabled.

Setting a copy-source channel

Sets a copy-source channel with up to three characters. For details on these characters, see

Section 4-1, “Using Auto Mode,” on page 4-2.

Setting a destination channel to be copied

Sets a channel to which the setting data in the source channel are copied.

¢ When the COPY RANGE, COPY ALARM and COPY OTHER are set to ON., individual set
data are copied.

« For the setting of a destination channel number, see Section 5.1, “Setting the Type of Input and
Recording Span,” on page 5-2.

Setting a computation channel to be copied

Copies the following settings.

Range copy ON : Computation equation. unit, tag

Alarm copy ON : Alarm

Other copy ON : Zone, partial, trend ON/OFF. digital print ON/OFF. scale print ON/OFF,

manuai print ON/OFF, alarm print ON/OFF., list print ON/OFF. linear
interpolation

8-13
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9.3 Alarm Acknowledgment, Alarm Reset, Timer
Reset, Computation, Keylock, and Message
Printout

(TIMER_RESET

[ >Select Function item ]
| ]

QOperating Procedure + Press the FUNC key to enter the FUNC menu.

« To enter the FUNC menu from the RANGE, ALARM, CHART or SET (SET3) menu, press

the DISP key.

Select/set 28 using the (N keys.

« To escape from a lower menu, press the MODE (ESC) key. lts main menu will appear. )
although new sentings/selections will not be kept.

« There may be some menus that are not displayed due to the basic settings as described in

Chapter 10.

(Main menu)
A]LARM ACK [ENTERI : Operating status
CID/O
AlLARM RST [ENTER]
CP/O
T‘IMER RESET (ENTER]
YN
NliATH START" (ENTER]

/S
NlIATH CLR START [ENTER]
lQ/O
MATH STOP? [ENTER]
Q/O
MATH ACK®  [ENTER]
lO/O (Lower menu)
KEY LOCK ON [ENTER—A CODE NUMBER-268§  (ENTERI—
Y

MSG PRINT  [ENTER/—PRINT MESSAGE No.=0j  (ENTER)——

*1: Displayed when computation is not in progress.
*2: Displayed when computation is in progress.
*3: Displayed when incomplete measurement occurs while computation is in progress.

Note
« If MATH is selected as a level action, MATH START,. MATH CLR START and MATH STOP will not
be displayed. )
« The displayed information varies depending on the settings given in Section 10.8. "Setting FUNC/
FUNC3 Menu.” The flow of operation shown above is the one given when the recorder is in the default
state.
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9.3 Alarm Acknowledgment, Alarm Reset, Timer Reset, Computation, Keylock, and Message Printout

Any of the following functions are executed by pressing the ENTER key. After that. the recorder
returns to the operation mode.

Alarm acknowledgment (ALARM ACK)

* When the alarm display hold (ALARM HOLD). on page 10-8 is set to ON. the alarm
acknowledgment menu appears.

* For the alarm display hold functions, see Section 2.4, “Alarm Function.” on page 2-16.

Alarm reset (ALARM RST)

* When the relay hold function (on page 10-11) is set to ON, the alarm reset menu appears.

* For the alarm reset functions, see Section 2.4, “Alarm Function,” on page 2-16.

Timer reset (TIMER RESET)

* For the timer reset functions, see Section 2.3, “Recording Functions.” on page 2-9.

Computation start (MATH START)

« Starts computation. For details, refer to Chapter 12, “Executing Computation”.

Computation clear start (MATH CLR START)

¢ Clears computation results then re-starts computation.

Computation stop (MATH STOP)

« Stops computation.

Clearing Incomplete Measurement Status (MATH ACK)

* Clears the status indication displayed due to incomplete measurement which occurred during
computation.

Keylock function (KEY LOCK ON)

* For the keylock functions, see Section 2.6, “Other Functions,” on page 2-18.

« The KEY LOCK ON is displayed after selecting the keylock (see page 10-16).

 Enter a password (A CODE NUMBER) and then press the ENTER key to actuate the keylock

functions. The KEY LOCK OFF menu then appears.

Enter the FUNC menu, select KEY LOCK OFF and then enter a password (A CODE

NUMBER). Press the ENTER key to release the keylock functions. The menu retums to KEY

LOCK ON.

* To set a password, see page 10-16.

* When the keylock functions are actuated, the “KEYLOCK?" lights up.

Message printout (MSG PRINT)

* Prints out messages. For details, see Section 7.3, “Starting Message Printing.” on page 7-3.

+ Select a message from the corresponding code 01 to 20.

9-15
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9.4 Clearing Alarm/Message Buffers, and Displaying and
Initializing Module/Communications Information

Relevant Keys

|ALM_BUF_CLEAR —
[ >Select Function item | et
LALM_BUF_CLEAR MSG_BUF_CLEAR MODULE_INFT | inosl

« Press the FUNC key for three seconds to enter the FUNC3 menu.

To enter the FUNC menu from the RANGE, ALARM, CHART or SET (SET3) menu, press the

DISP key.

Select/set BB using the (N keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu wiil appear,
although new settings/selections will not be kept.

+ There may be some menus that are not displayed due to basic settings as described in Chapter ®
10.
(I:nain menu)
,O/O (Lower menu)
AILM BUF CLEAR [ENTER) Operating status
Y
MSG BUF CLEARENTER]
<

MODULE INF  (ENTEA~INF=SYSTEM [ENTERI—

SYSTEM REAL
-y

(Por GP-IB interface) ‘

COMMINF  [ENTER]= MODULE=GP-IB [ENTER]—

>ADDR=01

(For RS-232-C interface)

O MODULE=RS-232C [ENTER|—

>BIT RATE=15200 LENGTH=8BIT PARITY=NONE

>STOP=1BIT HANDSHAKE=OFF:OFF
RAM INIT @; RAM INIT=NG (ENTER] =

. ,
RAM INITIALIZINGCCOCC ®

(After about 10 seconds)

Note
« The displayed information varies depending on the settings given in Section 10.8. "Setting FUNC/
FUNC3 Menu." The flow of operation shown above is the one given when the recorder is in the default
state.
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9.4 Clearing Alarm/Message Buffers, and Displaying and Initializing Module/Communications Iinformation

Explanation

Any of the following functions are executed and displayed by pressing the ENTER key. the last
key of the lower menu. After that, the recorder returns to the operation mode.

Clearing the alarm buffer (ALM BUF CLEAR)

Cancels all information in the alarm butfer; see page 6-11.

Clearing the message buffer (MSG BUF CLEAR)

Cancels all information in the message buffer; see page 7-3.

Displaying information set in the modules (MODULE INF)

Displays the information in the module installed in the slot.

* SYSTEM: Displays the information recognized as the system module.

* REAL: Displays the real module information when the recognized system module is replaced
by another one or removed.

+ If the SYSTEM or REAL moduie has displayed different information and if the recorder is still
used, an operation error may occur or the recorder may display measured values incorrectly. If
such problems develop, contact your rearest sales representative. Addresses may be found on
the back cover of this manual.

* The information on individual modules is displayed as follows:

Module Display ID inside the display ( ) Description
Input module INPUT 00t 3F
DU/DO module REMOTE §7 With -R1 option
Alarm module RELAY 5C o 5F With -Ad4 option
Communication module COMM 48 1o 4F With/communication option
Module notinstalled  ..--.- FF
Invalid module
installed z===== FE
Module error XXXXXX Displays error code (80 to FF).

Displaying communications information (COMM INF)

When the communication module is recognized as a system module, communications information
is displayed. For details on the communication information, see Section 3-4, “Connecting the
Interface Cables.” on page 3-11 or the separate DR130/DR230/DR240 Communication [nterface
User’'s Manual.

Initialization (RAM INIT)

This initializes information other than the basic information set in Chapter 10 or calibration set in
Chapter 11. For details on initial setting, see the appropriate sections and explanations. All the
files in the internal RAM disk will be lost when the RAM is initalized.

= NO: Initialization not executed

* YES: Initializes the information. It takes about ten seconds to initialize the information.

SUOHOUN4 J3YIO PUE UORIUNS UOHIYAUIAT




I 9.5 Fail/Chart End Output, and Remote Control
Signal Input

Function
See Section 2.6, “Other Functions,” on page 2-19.

Connections and Notice
See Section 3.5, “Connecting the Signal Lines,” on page 3-16.
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9.6 Summer/Winter Time

[SET=DST

[ >Select Setting Parameter
[_SYSTEM UNIT TREND TIMER LOGIC DST COPY

e

i _FEED
e

{mFune
MFUNC 2
———— 4

Operating Procedure + Press the SET key to enter the SET menu.

* Select/set Sl using the ¢NCO keys.
+ To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.
although new settings/selections will not be kept.
+ New settings/selections will be kept when you reach the final dispiay of that setting.
(Main menu)

i

oo (Lower menu)
. ¥
DST

>Set Data & Time YY/MM/DO HiH:00:00

4
'QQSET OK“‘ Esc

Using this funcion the DR will autonaticaily change its date and time to the summer time or
winter time when appropriate.
If you specify SUMMER, the time will be ajusted to one hour later when the specified date and
time is reached.
If you specify WINTER. the time will be ajusted to one hour earlier when the specified date and
time is reached.
When the set time is reached, the setting will return to its intial value of 50/01/01 00.
The vaiue of the years are as follows : 00 to 49 stand for the year 2000 to 2049, whereas 50 10 99
stand for the years 1950 to 1999.

m
<
o
3
<
>
‘l
)
3
a
I
3
2
)
3
D2
3
=3
2
5
2
3
)
3
2
5
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10.1

Selecting Adjustment of Dot-Printing Position
or Scan Interval

Relevant Keys

[ SETUP=PRN_ADJ
[>Select Setting Parameter | o)
(_PRN_ADJ SCAN_INTVL RECORD ALARM A/D_INT _| e

(0] IIETL T R LT« Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode or a menu other than the SET UP
menu, first turm off the power switch.

2. Tum the switch back on while pressing the DISP key and continue pressing the DISP key
for about 5 seconds.

® * Select/set S using the ¢ keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
» New settings/selections will be kept when you reach the final display of that setting.
(Main menu)
SET UP=
(Lower menu)
{
PRN ADJ (ENTERI— PRINTER HYS=135 [ENTER]
>Hys Limit- 50~ 50)
' _
PRINTER ZERO=:
>Zero Limit (1~500)
e :
PRINTER FULL=12506
>Full Limit (2400~2600)°
]
“**PRINTER SET*** ESC
¢ J— P
SCAN INTVL  (ENTERI—SCAN INTERVAL=
23456101215203060
i
***SCAN INTVL SET** ESC
*: For the DR130. indicated as "Full Limit (1400-1600)."
®
10-1
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10.1 Selecting Adjustment of Dot-Printing Position or Scan interval ®

Explanation

In the [PRN ADJ] menu, three lines are dot-printed according to the left and right movements of
the carriage.
Adjustment of Dot-printing Shift (HYS)
Dots are printed in a line along the length of the chart almost in the middle following the right and
left movements of the carriage. If these dots shift either to the left or the right, make a straight
line by adjusting the HYS setting.
+ The setting range is -50 to 30.
+ The set value | corresponds to about 0.1 mm of the dot-printing position.
Adjustment of Zaro Position (ZERO)
If a line composed of printed dots shifts from the scale line at the left end of the chart, have the
line of dots just overlap the scale end line by adjusting the ZERO seuting.
+ The setting range is | to 500.
» The set value | corresponds to about 0.1 mm of the dot-printing position.
Adjustment of Full-scale Position (FULL)
If a line composed of printed dots shifts from the scale line at the right end of the chart, have the
line of dots just overlap the scale end line by adjusting the FULL setting.
+ The configurable range is as follows:
DR130: 1400-1600 ®
DR230/240: 2400-2600
« The set value 1 corresponds to about 0.1 mm of the dot-printing position.
Selection of Scan Interval (SCAN INTVL)
« Select 2,3,4,5.6, 10, 12, 15, 20, 30 and 60 seconds as the interval.
* The default setting is 2 seconds.
« The shortest selectable scan interval varies with the setting of the number of input channels, A/
D converter integration time, or filter ON/OFF. For details, see chapter 12.

Note
« In order 1o make the set or selected contents effective. the contents must be registered. For details. see
page 10-24.
« To retum from the SET UP menu to the operation display mode. select END in the main menu. For
details, see page 10-24.
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10.2 Setting Recording Format
| Relevant Keys |

[SETUP=RECORD
>Selact Setting Paramaeter il (Fure )
[_PRN_ADJ SCAN INTVL RECORD ALARM A/D_INT | e

Operating Procedure « Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode or a menu other than the SET UP
menu, first turmn off the power switch.
2. Turn the switch back on while pressing the DISP key and contnue pressing the DISP key
for about 5 seconds.
* Select/set X using the ¢(2NCO keys.
¢ To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
aithough new settings/seiections will not be kept.
» New settings/selections will be kept when you reach the final display of that setting.
(Main menu) :

SET UP=

é/o (Lowar menu)

o d -
RECORD (ENTER}=— CH OR TAG=C|
CHANNEL TAG
!
TAG PRINT LEN=7
78910111213141516

: R
TREND MODE=NORMAL
NORMAL ALARM1 ALARM2 GROUP

' -
SPEED CHANGE PR=ON
QOFF ON

3
ON/OFF MARK PR=0N
OFF ON

1

DIGITAL PR CLMN=1
1234 .

} s
CHANNEL PITCH=5.0mm
OFF 5.0mm 12.5mm

{ IR
TITLE PITCH=1500mm ENTE
JFF 800mm 1500mm

HANNEE

SCALZ T'C PR=OFE "ENTER]
SFEON

LOG FORMAT=HORIZON
HORIZON VERTICAL

{

i

LOG INTERVAL=SINGLE
CINGLE MULTIPLE

+

***RECORD SET*** ‘E5C}

:

* For the DR130, indicaicd a5 "1 2.7

10-3

(dn-13S) sbupmias diseq




10.2 Setting Recording Format o

Explanation

Selection of Channel Number or Tag (CH OR TAG)
Select the cail name for printing or displaying the measured values of either CHANNEL or TAG.
* Select either CHANNEL or TAG. However, if the TAG setting includes all spaces (vacant).
the channel is printed or displayed regardless of selection.
* The defauit setting is CHANNEL.
* For the TAG setting, see Section 6.4, “Setting Tag, Digital Printout and Manual Printout.”
Selection of Number of TAG Printing Characters(TAG PRINT LEN)
* Select7,8,9, 10, 11, 12, 13, 14, 15 or 16.
* The default setting is 7.
« If the number of printing characters is less than the set TAG set in sect. 6.4. Only the
number selected here will be printed.
* For the number of characters when displaying, see chapter 4.
Selection of Dot-printing Recording System(TREND MODE)
Select it from the following systems. The default setting is NORMAL. To practically record it,
the RECORD must be tumned on. Channels to be recorded are those selected to be ON in “Setting
the Channels to be Recorded, Trend Recording” on page 6-2.
+ NORMAL:
* Records all channels to be recorded. . ®
* ALARMI:
* Records only those channels in which alarms are generated.
* Continues recording even if the alarm is reset.
* ALARM2:
* Records only the channels in which alarms are generated.
* Stops recording when the alarm is reset.
* GROUP:
* Records the channels which are set into a group (see page 6-16).
* Recording can be done only if “GR TREND" is set in the event/action function.
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10.2 Setting Recording Format

Selection of Printing When Chart Speed Is Changed (SPEED CHANGE PR)

When the chart speed is changed in dot-recording, select whether to print with the changed chart

speed or not.

* OFF: does not print.

* ON: prints.

* The default setting is ON.

Selection of Printing Record-Start/Stop Time (ON/OFF MARK PR)

In trend recording, select whether the record-starUstop time is printed or not.

* OFF: not printed.

* ON: printed.

¢ The defauit setting is ON.

Selection of Number of Columns for Digital Printing (DIGITAL PR CLMN)

Select to print measured values for the number of channels in a horizontal line.

DR130:

* Select either ! or 2 columns.

* The default setting is 1.

* If TAG is defined using 8 or more characters, the recorder prints for the option "1 column.”

DR230/240:

* Select 1,2,3, or4.

* The default setting is 1.

* If TAG has been selected in selecting the channel number/TAG, choice is 1. 2, or 3 when the
TAG name consists of 8 characters or more.

* If TAG uses 16 characters, the TAG entry is limited to two columns.

Selection of Channel Number Printing Pitch (CHANNEL PITCH)

In trend recording, sefect how many millimeters are taken as the channel number printing interval.

When TAG has been selected in channel number/TAG selection, the TAG corresponding to the

channel number is printed.

* OFF: not printed.

* 5.0 mm: printed every 5.0 mm.

¢ 12.5 mm: printed every 12.5 mm.

* The default setting is 5.0 mm.

Selection of Title Printing Pitch (TITLE PITCH)

In trend recording. select how many millimeters are taken as the title printing interval. For setting

a title, see Section 6.7, “Entering Messages. Headers and Title” (page 6-15).

* OFF: not printed.

* 600 mm: printed every 600 mm.

* 1500 mm: printed every 1500 mm.

¢ The default setting is 1500 mm.

Selection of Scale Check Mark Printing (SCALE TIC PR)

In wend recording, select whether a tic mark indicating the scale mark positions is printed or not.

For setting the scale mark printing, see Section 6.6, “Setting Scale Printout, List Printout and List

Format” (page 6-13).

* OFF: not printed

* ON: printed

* The defauit setting is OFF

Selection of Horizontal or ertical Printing (LOG FORMAT)

In logging mode. select either honzontal or vertical pnating of the channel number/TAG. For

examples of printing, see Sect:on 2.3, “Recording Functions” (page 2-8).

* HORIZON: printed horizontally.

¢ VERTICAL: printed verucally

¢ The default setting is HORIZON.

10-5
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10.2 Setting Recording Format

Selection of Recording Interval in Digital Printing/ Logging Mode (LOG INTERVAL)
Select recording of the channel number/TAG and measured values whether at one interval or ata
selected interval for each channel from the 6 timers. For the setting of the timer, see Section 6.1.
“Setting the Recording Mode/Engineering Unit/Recording Channel and Recording Interval” (page
6-3), and for the selection of the timer for each channel. see Section 6.4, “Setting Tag, Digital
Printout and Manual Printout™ (page 6-9).
+ SINGLE:

« Digital print: The interval is determined by the chart speed and the number of columns to be

printed. See the table in chapter 14 (page 14-4).

+ Logging mode: interval for timer No. |
« MULTIPLE: intervals seiected for each channel from 6 kinds of timers for either Digital

printing or the Logging mode.
* The default setting is SINGLE.

Note
« In order w0 make the set or selected contents effective, the contents must be registered. For details, see
page 10-24.
+ To return from the SET UP menu to the operation display mode, select END in the main menu. For
details, see page 10-24.
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10.3 Select Alarm Interval/Hysteresis/Hold/A/D
Converter Integration Time/Filter

| | SETUP=ALARM =
|
]

{ >Select Setting Parameter
{_1TVL RECORD ALARM A/D_INTG FILTER RELAYT

e UL YL < Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode or a menu other than the SET UP
menu, first turn off the power switch.
2. Tum the switch back on whiie pressing the DISP key and continue pressing the DISP key
for about 5 seconds.
* Select/set Ml using the (NCO keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
* New settings/selections will be kept when you reach the final display of that setting.

(Main menu)
SET UP=

/IS (Lower menu)

. £ oy
ALARM (ENTER]— ALARM RH TIME=§
1234567891011121314 15
i

ALARM RL TIME=§
12345678910111213 1415

¢ —
ALARM HYS=05%

0.0 0.1 0.2 0.3 0.4 0.5
I 0.6 0.7 0.8 0.9 1.0

ALARM HOLD=OFE
QOFF ON

{

***ALARM SET***

¢ pr———
A/D INTG [ENTER]~— A/D INTG=AUTG
AUTO 50Hz 60Hz 100ms
B

o= ***A/D INTG SET***

PR 3 HE

2

FILTER (ENTER—— FILTER=0QJ

LA
OFF ON

¢
*"*FILTER SET" 5

e ]

|

&
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10.3 Select Alarm Interval/Hysteresis/Hold/A/D Converter integration Time/Filter

Explanation Selection of Interval for High Limit of Rate-Of-Change Alarm (ALARM RH TIME)
Set the number of measurement repeats in “Interval = measurement interval X measurement
repeats.”

e Select1.2.3.4.5,6,7,8.9.10, 11, 12, 13, 14, or 15.
i « The default setting is 8.
| Selection of Interval for Low Limit of Rate-Of-Change Alarm (ALARM RL TIME)
| + The same selection method as the above.
Selection of Alarm Hysteresis (ALARM HYS)
Applied to high/low limit alarm.
« Select 0.0,0.1.0.2,0.3,0.4,0.5, 0.6, 0.7, 0.8, 0.9 or 1.0%.
* The default setting is 0.5%.
Selection of Alarm Display Hold (ALARM HOLD)
Select whether the alarm display is held or not when the alarm is reset.
+ OFF: hold
* ON: not hold
* The default setting is OFF.
Selection of A/D Converter integration Time (A/D INTG)
Select the A/D converter integration time. Select it from the following:
+ AUTO: the frequency of 50/60 Hz is automatically switched corresponding to the power
frequency of this instrument.
* 50 Hz: the integration time is set to 20 ms (50 Hz).
+ 60 Hz: the integration time is set to 16.7 ms (60 Hz).
* 100 ms: the integration time is set to 100 ms (10 Hz)
Selection of Filter (FILTER)
Select whether the input filter is operated or not. Select it from the following:
« OFF: Not operated
* ON: Operated
+ The default setting is OFF.

Note
« In order 1o make the set or selected contents effective. the contents must be registered. For details. see
page 10-24.
+ To retum from the SET UP menu to the operation display mode. select END in the main menu. For
details, see page 10-24.

10-8




10.4 Setting Operation Mode of Relay/Internal
Switch

Relevant Keys

1
‘ i
[SETUP=RELAY = |
[ >Select Setting Parameter | ()
[_lTVL RECORD ALARM A/D INTG FILTER RELAYT | o ’

Operating Procedure * Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode or a menu other than the SET UP
menu, first turn off the power switch.
2. Tum the switch back on while pressing the DISP key and continue pressing the DISP key
for about 5 seconds.
* Select/set ¥l using the (N keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
aithough new settings/selections will not be kept.
= New settings/selections will be kept when you reach the final display of that setting.

(Main menu)

SET UP=
é/O (Lower menu)
. § p .
RELAY (ENTER|—=RELAY SET=REELASH

REFLASH AND ENERG HOLD

! 5
REFLASH RELAY No.f=OFF D

123456
‘ s « —
cvo [ REFLASH RELAY No.1=OF# (ENTER]— ***REFLASH SET***  ESC
OFF 0
[alv)

L REFLASH RELAY No.1=801 O
} )
REFLASH RELAY No.1=00f (ENTEA!

—————RELAY SET=AND, (ENTER]
Lo I-:\ND RELAY:§=NONE (ENTER] g
AND RELAY:S=NONE (ENTER]~—= ***AND RELAY SET*** ESC— >
————RELAY SET=ENERG [ENTER] %
éeuv:dﬁ;ﬁ’{’pﬁi:emene o g
> f;ELAY:Om -01=ENERG ENTERI— *"*RELAY MODE SET***ESCI~ 2
ENERG DE 2N ’ 5
————RELAY SET=HOLD] ENTER]
§FEFLOANY HOLD=OFE ‘ENTER)—- ***RELAY HOLD SET***ESC
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10.4 Setting Operation Mode of Relay/Internal Switch

Explanation

The following operation mode is set to the alarm output relays and the internal switches. There
are menus which cannot be displayed unless the alarm module (-A4 option) or the DVDO module
(-R1 option) is mounted. Also, there are menus which cannot be set to the internal switches.

Setting Re-failure or Re-alarm (REFLASH)
This is a menu for the -A4 option or -R1 option. Setting for the internal switches cannot be done.
REFLASH setting is available for up to six relays.
* Selection of REFLASH number
Select from [ to 6.
¢ Setting of REFLASH relay
* OFF: not set.
« Setting with numerals for 3 characters:

* The first character is the unit number.

+ For the second and third characters, a number from 01 to 60 can be set but the effective
setting range is as shown in the following examples: (Check which slot the alarm module
or the DI/DO module is mounted in using the model number of modules mounted (see
page 3- 15) and their mounted positions. Slot numbers are set in the order of slot 0, slot 1.
..... as viewed facing the rear.)

Ex. 1: When the alarm module is mounted in slot 3: 31 to 40
Ex. 2: The DIDO module is mounted in slot4: 41 to 42
* The default setting is OFF.
Setting AND/OR (AND)
This can be set either to the relays or the internal switches. However, the relay setting can be
made when the -A4 option or -R1 option is selected.
* Selection of Internal Switch/Relay
« §: internal switch is-set.
» O: relay is set.
» The default setting is S.
+ Setting AND/OR
The relays or the internal switches are set to AND in up to the set range and set to OR in the
range exceeding the set range.
» For internal switches: set from 01-01 to 01-60.
» For the -A4 option:01-01 to 01-60 can be displayed. However. if this option is installed in
slot 4, 0141 to 01-50 is the effective setting range.
For the R! option: 01-01 to 01-60 can be displayed. However. if this option is installed in
slot 5, 01-51 to 01-52 is the effective setting range.
For the - A4 and -R1 option:01-01 to 01-60 can be displayed. However, if the -A4 and -R1
options are installed in slots 4 and 5 respectively, 01 =41 t6 01-32 is the effective setting
range.
» In either case above. if all are to be set to OR or reset. set “NONE.”
+ The default setting is NONE.

10-10




10.5 Setting Burn-out/Reference Junction
Compensation

'SETUP=BURN_OUT =

Trecano)

I FEED |

[ >Select Setting Parameter | (@ 3
ID_ALARM A/D INTG FILTER RELAY BURN OUTT _ (O

Operating Procedure * Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode or a menu other than the SET UP
menu, first turn off the power switch.
2. Turn the switch back on while pressing the DISP key and continue pressing the DISP key
for about 5 seconds.
¢ Select/set Il using the (2N keys.
« To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
* New settings/selections will be kept when you reach the final display of that setting.

(Main menu)
SET UP=

IO (Lower menu)

. § -
BURN OUT (EnTERI—@1-01:BURN OUT=OFF

>Select Channal No.

S

001-0f:BURN OUT=OFF
>Select Channel No.

i ;
oo 001-01:BURN OUT=0FH
OFF DOWN UP

i

***BURN OUT SET***

4 -
RJC (ENTER}—00F-01:RJC=INT

>Selact Channel No.

>Select Channel No.
i -y

————001-01:RJC=INT; E
INT EXT

o !}

***RJC SET***

o
o
(enTER]
[Esc]
)
Voo
001-01:RJC=INT O
[ENTER]
EsC]
[ENTER]

—————001-01:RJC=EXT. (ENTER
INT E17
EXT VALUE=;_ _: 0uV  ENTZ

ot et

~Ext VVaue Limi{- 20000- 20000uV)
i

***RJC SET** ESC;

iN-12




10.4 Setting Operation Mode of Relay/Internal Switch

Setting Energizing/Deenergizing (ENERG)
This is a menu displayed for the -A<4 option or -R1 option. The internal switches cannot be set.
* Relay Setting
Set the object relays from one number relay (first relay) to another number relay (end relay).
Set it under the condition that the tirst relay number < end relay number.
* First relay number:
* The first character is a unit number.
= For the second and third characters, a number from 01 to 60 can be set but the effective
setting range is as shown in the following examples: (Check which siot the alarm module
or the DI/DO module is mounted in using its mounted position. Slot numbers are set in
the order of slot 0. siot 1, ..... as viewed facing the rear.)
Ex. {: When the alarm module is mounted in slot 3: 31 to 40
Ex. 2: The DI/DO module is mounted in slot4: 41 to 42
* End relay number: The same settings of the second or third characters in the first relay
number.
* The default setting is 001-01.
¢ Selection of energizing/deenergizing
* ENERG: energizing
¢ DE EN: deenergizing
* The defauit setting is ENERG.
Setting Relay Hold (HOLD)
This is a menu displayed for the -A4 option or -R1 option. However. the internal switches are set
simultaneously with relays.
« OFF: No relays/internal switches hoid.
* ON: all relays/internal switches hold.
* The default setting is OFF.

Note

» In order to make the set or selected contents etfective, the contents must be registered. For details. see
page 10-24.

+ To return from the SET UP menu to the operation display mode. select END in the main menu. For
details. see page 10-24.

10-11
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10.5 Setting Burn-out/Reference Junction Compensation

Setting Burn-out (BURN OUT)

Set the dot-printing position when burn-out occurs for each channel.

« OFF: the burn-out function is not actuated.

» DOWN: a dot is printed at the end of chart width on the minimum value setting side of the
recording span.

« UP: Dot is printed at the end of chart width on the maximum value setting side of the recording
span.

« The default setting is OFF.

Setting Reference Junction Compensation (RJC)

Set either the internal or the external compensation for each channel.

« INT: internal compensation is performed.

« EXT: external compensation is performed. For external compensation, set the voltage to be
compensated.
Voltage to be externally compensated: set in the range of -20000 to 20000 mV.

* The default setting is INT.

N Note
. « In order to make the set or selected contents effective, the contents must be registered. For details, see
page 10-24.
+ To rerum from the SET UP menu to the operation display mode, select END in the main menu. For
details, see page 10-24.
o

(dfi-13S) sbupag siseg

10-13




10.6 Setting Recording Colors

| SETUP=COLOR

[ >Select Setting Parameter 1
[ ID INTG FILTER RELAY BURN_OUT RJC COLORT | o

lagconol

QOperating Procedure * Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode or a menu other than the SET UP
menu, first turn off the power switch.
2. Turn the switch back on while pressing the DISP key and continue pressing the DISP key

for about 5 seconds.
* Select/set S8 using the (XNCD keys. ~
« To escape from a lower menu. press the MODE (ESC) key. Its main menu wiil appear, @

although new settings/selections will not be kept.

» New settings/selections will be kept when you reach the final display of that setting.

(Main menu)

SET UP=

IO (Lower menu)

o § .

COLOR (ENTERI— ({i§-01:COLOR=PURPLE =~ O
>Select Channei No.

‘ N
001-03:COLOR=PURPLE O
>‘So|ec1 Channel No.

001-01:COLOR=PURPL
PURPLE RED GREEN BLUE BROWN

BLACK NAVY YEL_GR RED_PR ORANGE
i

**COLOR SET*** (Esc}

Setting Recording Color

Set the recording colors for each channel. This setting can also be made for optional computation

channels.

* Select a color from the following ten colors:
PURPLE. RED. GREEN, BLUE, BROWN, BLACK. NAVY (navy blue), YEL_GR (ycllowish
green), RED_PR (red-purple). and ORANGE

* The default setting is PURPLE for channel ~ "1, RED for channel — 2, GREEN for channel
23, BLUE for channel — —4, BROWN for channel —_5. BLACK for channel ~ 6. NAVY

for channel — 7. YEL_GR for channel ~ _8, RED_PR for channel — _9. and ORANGE for .
channel 0.
Enter a unit number and a slot number in the two boxes — .
Note i
« In order to make the set or seiected contents effective. the contents must be registered. For details. see
page 10-24.

* To return from the SET UP menu to the operation display mode. select END in the main menu. For
details, see page 10-24.
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10.7 Setting Key Lock

[SETUP=LOCK

>Select Sefting Parameter
[_1G FILTER RELAY BURN_OUT RJC COLOR LOCKT

Operating Procedure * Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode or a menu other than the SET UP
menu, first turn off the power switch.,
2. Turn the switch back on while pressing the DISP key and continue pressing the DISP key
for about 5 seconds.
* Select/set 8 using the (N keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.
* New settings/selections will be kept when you reach the final display of that setting.

(Main menu)

SET UP=

é/o (Lower menu)
. § J—
LOCK [ENTERl— KEY LOCK=NOF

NOT USE
)

O/ "™KEY LOCK SET*

KEY LOCK=USE
NOT USE

} .
RECORD KEY=LOCK A
FREE LOCK

' .
FEED KEY=£0CH - [EnTER
FREE LOCK

)
PRINT KEY=LOCK]
FREE LOCK

' —
FUNC KEY=LOCK]
FREE LOCK

'
M.FUNC1 KEY=LOC
FREE LOCK

NN EELE

M.FUNC2 KEY=LOCK ENT,
FREE LOCK

A CODE NUMBER=3%: 0}

(Set the pass word.)

}
***KEY LOCK SET***

(dn-13S) sbumas ayseg
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10.7 Setting Key Lock

Explanation

Selection of Use or Nonuse of Key Lock

Select whether the key lock function is used or not used.

+ NOT: the key lock function cannot be used.

+ USE: the key lock function can be used. The menu “KEY LOCK ON” is displayed in the
FUNC menu and key lock can be executed. For details. see Section 9.3, “Alarm
Acknowledgment; Alarm Reset, Timer Reset, Keylock. and Message Printout” (page 9-15).

« The default setting is NOT.

Selection of Making Key Lock Ineffective

Even if key lock is executed, the turning on/off of the power switch, DISP/MODE key operation

and cursor key operation are effective. Other than the above, whether operation of the following

keys is made effective or locked can be selected.

« Selectabie keys
RECORD, FEED, PRINT, FUNC, M.FUNCI, and M.FUNC2

+ Choice

» FREE: made effective.
+ LOCK: locked.
* The default setting is LOCK.

Setting Password (A CODE NUMBER)

Set a password for executing/resetting key lock.

« Can be set in the range of 0 to 9999.

* The default setting is 0.

Note

« In order to make the set or selected contents effective, the contents must be registered. For details, see
page 10-24,

+ To return from the SET UP menu to the operation display mode, seiect END in the main menu. For
details, see page 10-24.
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10.8 Setting FUNC/FUNC3 Menu

Relevant Keys

'SETUP=FUNC_PARM

[>Saelect Setting Parameter

_IELAY BURN OUT RJC COLOR LOCK FUNC_PARMT

Operating Pracedure

(Main menu)

SET UP=

SO

* Enter the SET UP menu in the following procedure:

i{arFunc 1!
(wruncz:

1. When the display presents the operation display mode or a menu other than the SET UP
menu, first turn off the power switch.
2. Turn the switch back on while pressing the DISP key and continue pressing the DISP key

for about 5 seconds.

Select/set W using the (N keys.
To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.

although new settings/selections will not be kept.

New settings/selections will be kept when you reach the final display of that setting.

(Lower menu)

e rromen
FUNC PARM  [ENTER]— PANEL:ACARMACK, (ENTER] J
‘ oo agigin]
ALARM ACK=-EONG (ENTER]— ***FUNC PARM SET*** (ESC.
O/ FUNC FUNC3 OFF
—— PANEL.ACARMRESE§  (ENTER
'
ALARM RESET=EUNC
C)/O FUNC FUNC3 OFF
—— PANEL-TIMERLRESET] (ENTER)
l .
TIMER RESET=FUNG. (ENTER]—
I FUNC FUNCIOFF
‘ ART (ENTER]
MATH STAnT_FUNd (ENTER]
oIC FUNC FUNC3OFF
' | & ExTE——
MATH_CLR_START=FUN ‘
Q/O FUNC FUNC3 OFF
I PANEL.MAI&SIOE; (ENTER
oo MATH STOP=FUNC.} \ENTER;
FUNC FUNC3 OFF
—PANEL-[ ALH [ENTER]
YN
MATH Acx-mgci (ENTER]—

FUNC FUNC3 OFF

To next page

| From the following page
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10.8 Setting FUNC/FUNC3 Menu

From previous page

PANEL:SALLIE

P SREST
o/ S/ LIST STOP=EIING

N

FUNC FUNC3 OFF

apmen o m

PANEL:

' i '
& MsG PRINT=E(ING

FUNC FUNCJ OFF

PANEL:ALM Bt

] T ’
ALM BUF CLEAR=ELINI
/e Funca oFF

PANEL:MSG
i

&/ MSG BUF CLEAR=FUNGS

FUNC FUNC3 OFF

' I
/< MODULE INF=EURCH

FUNC FUNC2 OFF

PANEL:COMMINEI
COMM INF=FUNE
NO FUNC FUN3 OFF

A/ RAM INT=FUNCH

FUNC FUNC3 OFF
l—— PANEL:ALL TTEM]

ALL ITEM=FUNC:;
FUNC FUNC3 OFE iNIT

To previous page

(ENTER]

ENTER | e

(ENTER]

EN [ € iej=eeseme—

ENTER|————

(ENTER]—

(ENTER]
(ENTER]———

ENTER | wamsas

ETE ——

(ENTER)
(ENTER]———

NIBA |

(ENTER]——

(ENTER)
|ENTER|——
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10.8 Setting FUNC/FUNC. ienu

Setting FUNC/SUNC? (FUNC PARM)
Select the meniu to be dispiased by pressing the FUNC key whether i the FUNC micnu -~ e
FUNC3 menu. The FusC menu s dispiayed b pressing the FUSNC ke atwtoush and
FUNC3 menu is dispiayed by pressing the FUNC key for about s seconds conunuously
* Select any of the fo'mwing:
e FUNC: displayed in the FUNC menu.
* FUNC3: dispsaved tn the FUNC3 menu.
* OFF: not digplayed in either menu.
* The default setting is as shown in the operating procedure diagram on pages 16-17 ans i10-1%.
* The last operation menu. “PANEL:ALL ITEM™ is the menu that globally set ali meuu
However. the selection of “INIT" selects the default setting.
* The "COMM INF” menu is ¢.splayed for instruments with the communication option

Note
* ln order to make the set or selected contents etfective. the contents must be registered. 1or getzis. see
page 10-24

* To rewmn from the SET UP m~au 1¢ the opezation display mode. select END in the main menu. For
details. see page 10-24,

[+]
)
e
o
('Y
[1]
=2
>
(=]
»
—
wn
m
o
[
0
~—
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10.9 Setting SET/SET3 Menu

Relevant Keys

| . ; & : C RECORD
L = Sy, s
. SETUP=SET_PARM = e p——
| _>Select Setting Parameter \ [ WS g S
‘ . OUT RJC COLOR LOCK FUNC PARM SET PARMT il Gy wrumel
L

(o7 E LT RJLLL T« Enter the SET UP menu in the following procedure:
I. When the display presents the operation display mode or a menu other than the SET UP
menu. first turn off the power switch.
2. Turn the switch back on while pressing the DISP key and continue pressing the DISP key

for about 5 seconds.

» Selecuset ¥%: using the ¢NCD keys.

+ To escape from a lower menu, press the MODE (ESC) key. lts main menu will appear,

although new sentings/selections will not be kept.
+ New settings/selections will be kept when you reach the final display of that setting.
(Main menu) :

SET UP=

IO (Lower menu) |
SETPARM  [ENTER— PANEL:SYSTEM [ENTER J
( SYSTEM% ENTER— ***SET PARM SET*** [ESch
D/  SET SET3IOFF
ENTER4
Ef NTER | e
OO gevseracFF
—PANEL: MATH [ENTER)
MATH= [ENTER)———
DI gy ssrso%
conm:ﬁ% [ENTER)——
/P sersemaofe
(ENTER)
(ENTER}—
(ENTER]
[ENTER]—
[EnTER)
(ENTER}—
/O serseTaofF
PANEL: m
3
Q/O SET SET3 OFF
To next page From the following page
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10.9 Setting SET/GETI Menu

From pravious paae

——— PANEL:PARTIAL

! o
| .
=
————— PANEL.TAG
4
TAG=SET3
Q/C SET SET3 OFF
— li’ANEL:iBE:ﬁﬁ
TREND=SET
=P SET SET3 OFF

———— PANEL:DIGITAL PR
d

DiG'TAL PR=SET3

SET SET3 OFF
S ’:ANEL:WB'A;? .
MANUAL PR=SET3
[y, SET SET3 OFF
T ANELALARMER
ALARM PR=§WE1'3
/T sersemsorr
| PANEL:SCALE PR
SCALE PR e ..,M,:
DI sersemsorr
———— PANEL:LIST-PR
LIST PR=SETS
/O SET SET3 OFEEE

IO

(Ve

/O

———— PANEL:LISLEMT

‘ i s
LIST FMT=SELS

SET SET3 OFF
PANEL:MESSAGE
$
MESSAGE=SEILR
SET SET3 OFF

—— PANEL-HEADER

'
HEADER=SELS

SET SET3 OFF

———— PANEL:JTILE
'
TITLE=SETZ

O/O SET SET3 OFF
(Y ) SET SET3 OFF
——— PANEL:MAT(
‘ s
MATCH TIME=SETS
Clb/ S sersersor '

To next page

Te previous page

ENTER.

—_————

ENTER [

'

—_—— I

ENTER j=————x

ENTER]

ENTER jmmmmmsi

ENTER:

ENTER

ENTER;

ENTER'

ENTZR!

P ——

ENTER j==—————s

ENTER;
*ENTER]

IENTER

ENTER | =mmee

ENTER
[ENTER|—|

(ENTER)——|

ENTER
[ENTER]———

(ENTER)
[ENTER]——|

ENTI

ENTER s,

From the following page
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10.9 Setting SET/SET3 Menu

From previous page To previous page
PANEL:LOGIC ENTER
i R
. LOGIC=SET. [ENTER s
-~ SET SET3 OFF

/S SET SET3 OFF

4
GROUP=5E4S.
/& SET SET3 OFF
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1%.9 Setting SET/SET2 Men::

Setting SET/SET3 (SET PARM)

Seien the menu o be dispia,ed 0y precsmng ibe SET Koy win T omeag or the SETE

ST RIUN

mens The SET menu 1 displayed by pressing (b SET acv @ & touct. and the SET3 viene
displayed by pressing the SZT key for ubout 3 secony . continu usly .
« Select 2ny o1 the followiry
» SET: displayed ir the SET menu.
» SET:: dispiayed in the SET3 menu.
* OFF: not displaved in either menu.
* The default setting is as shown in the operating procedure diazram on pages 10-20 anc 10-2
* The last operation menu. "PANEL:ALL ITEM.” is the menu that globally set all menus.
However, the selection of “INIT™ selects the default setting

Note

* In order 10 muKke the set or sclected contents effectuive. the contents must be registered. For details. see

page 10-24.
* Toreturn irom the SET UP menu te the operatior display mode. seizct END in the main menu. For
detaits see rage 10-24
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10.10 Selecting Display Update Interval, Registering
SET UP Menu, and Terminating SET UP Menu

Relevant Keys

i i = i N
; SE l UP:DISPLAY ;E Func | pRIaT £ A TTTIN
i : NS I

! “>Select Setting Parameter | o G g
. 1 COLOR LOCK FUNC PARM SET PARM DISPLAYT B \CLIaR

T8 FUNG 27

14
(CNART] SET B suren i

Operating Procedure + Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode or a menu other than the SET UP
menu. first turn off the power switch.
2. Turn the switch back on while pressing the DISP key and continue pressing the DISP key
for about 5 seconds.
* Selecuset ¥4 using the (TNCD keys.
+ To escape from a jower menu, press the MODE (ESC) key. lts main menu will appear,
although new settings/selections will not be kept.
+ New settings/selections will be kept when you reach the final display of that setting.

(Main menu)

SET UP=

OO {(Lower menu)
oK ‘

DISPLAY [ENTER/— AUTO INTERVAL=2 NTER|
>2345
i

/& *AUTO INTVL SET** [EsC]

{ epeccasesomm s

END [ENTER— SETUP=ABORT [Esc) -

ABORT STORE [ENTER] (SET UP end)
Selection of Display Update Period (DISPLAY)

Select the display update interval when the operation display mode in the display is AUTO.
+ Select 2, 3. 4, or 5'seconds.

* The default setting is 2 seconds.

Registration/Abortion of Setting/Selection Details and Termination of SET UP
menu (END)

In order to make the details set/selected in the SET UP menu effective, a registering operation is
necessary. In contrast, the status can also be brought to that before setting/selection (abort)
without registration. Terminate the SET UP menu after registering or aborting operation.

+ ABORT: Registration is aborted and the SET UP menu is terminated.

+ STORE: After registration, the SET UP menu is terminated.
* The default setting is ABORT.

Select the END menu, then press the ENTER key.
The operation display mode is reached about 10 seconds after pressing the ENTER key.
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 10.11 Selecting the temperature unit from “C or °F
(option)

Relevant Kéys
. -
SETUP=TEMP - -
“>Seiect Savr.no Parameie” _ e =
IR 1LOC¥ FUNC PAR' SET _PARM DISFLAY TEMPT [ D e
CCHART SET Eewrsn

2o il g Gt TR o Enter the SET UP menu in the following procedure:

1. When the display presents the operation display mode o: 4 menu other than the SET UP
ment. first turn off the power switch.
2. Turn the swiich back on while pressing the DISP key and continue pressing the DISP key
for uboul § seconds.
» Selecset {2 using the ¢ keys
* To escape from a lower meene, press the MODE (ESC) key. The inain menu will appewr.
although new settings/selections will not be Kepi.
* New setungs/selections will be saved when vou reach the final display of that seting.

(Main menu)

SET Up-[_]

o (Lower menu)
L — o
TEMP |ENTERI— TEMP="C ENTER
cF
{
**TEMP SET*** [Esc}

10-25
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10.11 Selecting the temperature unit from °C or °F (option)

Selecting the temperature unit (TEMP)

The temperature unit can be selected from the following:
* °C which is the initial value. or

« °F

Note

In the User's manual all functions and operations are explained using the °C unit. When using the °F
unit, replace the “C unit with the °F unit. For the measurement range/measurement accuracy and
maximum resojution in case of using the °F range. refer 10 the following table as a repiacement of the one
on page 14-2. :

Measurement range: Refer to the following table;

Measurement accuracy/maximum resolution: Replace the values using the following formula

°F value = {(“C value X 9/5)} + 32

When changing the temperature unit as descibred above. other settings will be initialized at the same time
and therefore. all settings need 10 be done again. This initialization will be the same initialization as
described on page 9-17.

in order to make the set or selected contents effective. the contents must be registered. For details. see
page 10-24.

To retumn from the SET UP menu (o the operation display mode, select END in the main menu. For
details, see page 10-24.

.

Measurement ranges for temperature measurements when using the unit °F

Input Type Measurement Range

TC R * | 3210 3200°F

(Note that accuracy | § * | 32103200°F

of reference juncuon{ B »1 | 32103308°F

compensation is not | K *) | =328 10 2498°F

considered.) E * | -328.010 1472.0°F
] * 1 328010 2012.0°F
T * | =328.010 752.0°F
L *2 | -3280101652.0°F
U *: | -328010752.0°F
N * | 3210237Y°F
w * | 32104199°F
KPvsAu7Fe 0.0 10 300.0K

RTD Pt100(ImA) »s | _3280101112.0°F

Pr100(2mA) *s | -328.010482.0°F
JPU00{ImA) *« | -328.0101022.0°F
JPti00(2mA) *: | -328.010482.0°F

Pt50(2mA) *s | -328.010 1022.0°F
Nil0O(ImA) *6 | -328.0t0482.0°F
SAMA

Nil00(ImA)DIN *s | -76.0to 356.0°F
Nil20(1mA) *7 | -94.010 392.0°F

J263*B 0.0 t0 300.0K
Cul0 GE *8 | -328.010 572.0°F
CulOL&N *8

Cul0 WEED *3
CulOBAILEY *g
High resolution RTD| Pt100({1mA) *s | -220.0 t0 302.0°F
Pt100(2mA) *s | -94.010 158.0°F
JP1100(1mA) *s | -220.010 302.0°F
JPt100(2mA) *s | -94.010 158.0°F

*1 R, S, B. K. E.J. T :ANSI, IEC 584, DIN IEC 584, JIS C 1602-1981

*2 :L :Fe-CuNi. DIN43710. U :Cu-CuNj, DIN 43710

*3 :N :Nicrosil-Nisil, IEC 584, DIN IEC 584

*4 W :W.5%RE-W-26%Re (Hoskins Mfg Co)

*5 :Pt50 :JIS C 1604-1981, JIS C 1606-1986
Pt100 :J1S C 1604-1989, JIS C 1606-1989, IEC 751, DIN IEC 751
JP100 :JIS C 1604-1981, JIS C 1606-1989

*6 :SAMA/DIN

*7 :McGRAW EDISON COMPANY

*8 :Ranges to which accuracy applies :
Cul0 GE :~119.9 1o 338.0°F, Cul0 L&N :~103.0 to 302.0°F.
Cul0 WEED :=4.0 10 482.0°F, Cul0 BAILEY :~4.0 t0 482.0°F







11.1 Saving Measured and Computed Data

Procedure for Saving Data
When saving measured/computed data on a floppy disk. save them first on the DR recorder's
built-in RAM disk and then copy them to the floppy disk. You can save the data on the built-in
RAM disk in three ways, as summarized in the foliowing table:

| Menu item Method for Starting Saving Number of Files Saved
| DIRECT Immediately starts saving when the setting is complete. One
TRIGGER Starts saving when an event occurs as set using the One
event/action functions.
REPEAT Stans saving when an event occurs as set using the More than one*

event/action functions.

* The DR recorder continues to save an array of files of the specified size until the buili-in RAM disk
becomes full.
Flow of Operation
The following paragraphs show the flow operation for a case where a measured data file is saved ®
using the occurrence of an alarm as a tngger.
1.Setting an Event/Action

Menu ltem Setting
LOGIC in SET menu - LOGIC BOX No.
EVENT=ALARM

ACT=EDGE/MEMORY : WR_TRIG

2. Selecting a Channel Whose Data Are Saved

Menu ltem Setting

MEMORY in SET menu MEMORY=CH SET
001-01: CH SET=0ON
(Allowed 1o set the consecutive numbers of channels)

3. Selecting a Method and Condition for Saving

Menu tem Setting

MEMORY in SET menu MEMORY=WRITE
WRITE=TRIGGER
WRITE file=
(File name: If new, press ENTER leaving the name blank.)
WRITE SAMPLE=
(Interval between file savings)
WRITE LENGTH=
(Size of file being saved)
WRITE PRE TRIG=
(Pre-trigger: not configurable if MEMORY=DIRECT)

4. Copying Files Saved on Built-in RAM Disk to Floppy Disk o
<

Menu ltem Setting gé
MEMORY in SET menu MEMORY=COPY oD
COPY MODE=TO FDD o8

COPY TYPE=DATA 38

COPY FILE= P

(Name of file being copied) e §

COPY CONVERT=OFF £ o

(Saved as binary-data file) ° g

U=

22

See the following pages for more information on how to configure these menu items.




1.1 Baving Messured a..¢ Computed Date

TH_CONST MEMOAY_ FLOPEY TR"

oo VTR GTIT N TL R - Press the SET key 10 enter tne SET menu.

+ Selectset %.: using tne ¢ Kevs.

* To escape from a lower menu, press tie MODE (ESC) key. Its main ruenu will appear.
although new setings/selections wil not be kepu.

+ New settings/selections wili be kep: »hen you reach the final display of that sciting.

Selecting the channel to be savec
SET={____1 (Main menu)

—
e
MEMORY (ENTER — MEMORY=CH SET ENTER
CH_SET WRITE F.EAD SAVE LOAD CZPY DELETE
INFO INIT
001-01:CH SET=ON -
>Select Channel No.
001-01:CH SET=ON o
>Select Channel No.
001-01:CH SET=ON NTER
OFF ON

***CH SET OK***(End of setting) |ESCI—

Saving immediately
SET_:;: {Main menu)

/&
¢ o
MEMORY — MEMORY=WRITE
CH_SET WRITE READ SAVE LOAD COPY DELETE
IP:FO INIT
WRITE MODE=}j (ENTER]

DIRECT TRIGER REPEAT STO

!
WRITE file= [EREE [ENTER)

- AAA BBB CCC
$
WRITE FILE= [ENTER]
$
WRITE SAMPLE=| [ENTER]
INTVL 1min 2min 5min 10min LOGIC
}
WRITE LENGTH={E (EnTER]
10 20 30 40 50 100 200 300 400 500 1k 2k
3k 4k 5k 10k 20k 30k 40k 50k

**WRITE START***(End of umn;li)gT_c"

11-2




11.1 Saving Measured and Computed Data

Saving one file only using the event/action function
The action in the eventaction function must be configured as "MEMRY:WR_TRIG" beic:< you
can perform this task.

(Main menu)

/&

| 1 , ,
MEMORY — MEMORY=WEITE (ENTER]
CH_SET WRITE READ SAVE LOAD COPY DELETE

ITFO INIT

WRITE MODE=THIGER = [EnTER)

DIRECT TRIGER REPEAT STOP

]

WRITE file= 2 NTER|
AAA BBB CCC

{

WRITE FILE=PDDD [EnTER]

$
WRITE SAMPLE=INTVL (ENTER]

INTVL 1min 2min 5min 10min LOGIC

{
WRITE LENGTH={kK NTER
10 20 30 40 S0 100 200 300 400 500 1k 2k
3k 4k 5k 10k 20k 30k 40k 50k

i

WRITE PRE TRIG=10%
0 10 20 30 40 50 60 70 80 90 100

! [Esc:
*“*WRITE START***(End of setting)

Saving files repeatediy using the event/action function
The action in the event/action function must be configured as "MEMRY:WR_TRIG" before you
can perform this task.

(Main menu)
o
l /O
!
MEMORY ENTER
ITFO INIT
WRITE MODE=HEPE [ENTER]
DIRECT TRIGER REPEAT STOP
{
WRITE file=§ [ENTER)
. AAA BBB CCC
13
WRITE SAMPLE= : (ENTER]
INTVL tmin 2min 5min 10min LOGIC
10 20 30 40 50 100 200 300 500 1k 2k
3k 4k 5k 10k 20k 30k 40k 50k
i
WRITE PRE TRIG=}§
0 10 20 30 40 50 60 70 80 90 100

' (Esct
**WRITE START***(End of setting)

11-3
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11.1 Saving Measured an¢ computed Datz

{Main menu)
SET=

Stopping saving

b
N
7 p——— , - p——
MEMORY |ENTER ~—MEMORY=WRITE \ENTER
CH_SET WRITE REAJ SAVE LOAD CTPY DELETE ;
INFO IN'™ j
! s
WRITE MODE=STOP ENTER' ;
DIRECT TRIGER REPEAETOP |
WRITE STOP=YES [ExTER !
NO YES o i
{

(Main menu)

SET=
i —

&

**WRITE S7TOP***(Enc of seting)|ESC"

Example of configuration of event/action

(Lower menu)

{
LOGIC

Explanation

—LOGIC BOX NO.={j [ENTER.
‘ fAG S < ppaciapuigmd
oo A ENTER.

! e
O/ ACT=EDGE/ALARM ACK
OO I}CT:EDGEIMSM:DATA_WR
O/  ACT=EDGEMEMRY:WR-TRI

244

m O 0
TE

i
*+SET OK***

Measured/computed data is saved to the internal RAM disk. The memory size of the RAM disk
is 512 KB.

Saving method (WRITE MODE)

The following three methods are available.

* DIRECT
Measured/computed data is saved immediately after setting has been completed. Saving is
complete when data of the specified length has been saved.

* TRIGGER
The eventaction function is used to save only one file of measured/computed data when an
event takes place. This function is useful when you want to save measured/computed data in
case of an alarm.

* REPEAT
Same as TRIGGER. except that measured/computed data is saved each time an event takes
place, until the RAM disk is full or saving is stopped by the operator. Events which occur
during saving will be ineffective.

11-4




11.1 Saving Measured and Computed Data

When TRIGGER is selected as WRITE MODE:
Event Event Event

Y ‘ Y Y

Event
RAM disk

!

Specified
data length

Start of saving End of saving

When REPEAT is selected as WRITE MODE:
Event Event Everg(ineﬂective) Event

Specified i Specified ’ Specified
data length ! data length | data length
i I é I

Start of saving End of saving Start of saving End of saving Start of saving End of saving

Event

RAM disk

For TRIGGER or REPEAT. one event must be set for the WR TRIG action during event/action
function setting. For a detailed description of the event/action function. refer 10 9.1, “Setting
Event/Action Functions™ (page 9-11.

Data write interval (WRITE SAMPLE)

The data write interval at which data is saved can be selected from the foliowing.

INTVL: Same as measurement interval. Every set of measured/computed data is saved.

1 min. 2 min. 5 min. 10 min: Saved at the specified interval.

LOGIC: One piece of data per channel is saved each time the event specified by DATA WR
(event/action function) occurs. For a detailed description of the event/action function.
refer 10 9.1, “Setting EvenvAction Functions” (page 9-1).

Data length (WRITE LENGTH)

Used to set the number of pieces of data per channel. Select one of the following options.

10, 20. 30, 40. 50, 100, 200, 300.. 400, 500, 1k. 2k. 3k. 4k. 5k. 10k, 20k, 30k, 40k, 50k

Some options cannot be selected depending on the number of channels to be saved or the number
of computation channels.

Pre-trigger (PRE TRIGGER) .

If REPEAT or TRIGGER has been selected as WRITE MODE, data which occurs before the
trigger (event) is activated can be saved within the specified data length. Set the trigger timing in
units of percentage (%) of the specified data length in steps of 10%.

Data which occurs before the trigger

Trigger (event)
\J
‘ 20%
Data length (100%
File name

If DIRECT or TRIGGER has been selected as WRITE MODE. the file name must consist of up
to 8 characters.

If REPEAT has been selected as WRITE MODE. the file name must be of up to 5 characters in
length. The lower 3 digits of the file name indicate the serial number (001 to 208). Characters
that can be used with a file name are only those which you can choose on the display. No spaces
are allowed. AUX. CON. PRN and CLOK cannot be used for a file name. The identifier is DAT.

ejeq dn-jag pue payndwo)
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11.1 Saving Measured anc Zomputed Data

Datia format
stssured/computed dats is $a%ed 1n DINAT I

Oata size

L::: size can be caleulated using the following equations.

Nzasured data: 2 byvies /1 date

- mputed data: 4 bytzs / ] daia

b ..der: 256 + 64 x (number of measurement channels + number of computarion channe..) bye:
L.t size = 256 + G x (number of measurement channels + number of computatioschannels) +
.~.-mber of measurement channeis x 2 + number of computation channels x 4 + 6, ¥ specifiicd
cza length

F:- instance. if the number of channels is 10, nuniber of computation channels is 5 and specified
czi: length is 5k, the data size car be calculated as foilows.

Lossize =256+ (64 x (10+ 51+ (10X 2+ 5 x4)+6)x 5k =23i.216 bytes

Siziys display during saving
T~ ioliowing status symbols are displaved in the sub-display 2 dowest display seclion .
o . Saving is in progress. . Awalung u tngger

Restrictions during saving

Tr.2 following settings can not be made whiie saving is n progress.
+ Settings relating 10 media, except for saving stop seting

+ Measuring range

+ Computation equation/constant

+ Group

+ Copying when range copying is "on”
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11.2 Reading Measured and Computed Data

Relevant Keys
Tiss | wooe] b7
w

‘ SET=MEMORY Ig (Fuwc L eRnT] |
i >Select Setting Parameter | (T ' »==:===a——‘-a b
__SYSTEM_UNIT_MATH CONST_MEMORY_FLOPPY TAT = R

Operating Procedure * Press the SET key to enter the SET menu.

* Select/set B using the (N keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.
although new sentings/selections will not be kept.

* New settings/selections will be kept when you reach the final display of that setting.

Reading measured/computed data immediately from the RAM disk
(Main menu)

SET= @
?/O
+ em——
MEMORY (ENTER] —MEMORY=READ (EnTER]
CH_SET WRITE READ SAVE LOAD COPY DELEYE
INFO INIT
'
READ MODE=DIREELY [ENTER)
DIRECT TRIGER STOP INFO
[ —_—
READ FILE=AAA
AAA BBB CCC DDD
{
READ START DATA=E

>Start fimit (1 ~200000)
}

***READ START***(End of setting| ESC'

Reading measured/computed data from the RAM disk using the event/action

function
(Main menu)
SET=
CID/O
¢ ———
MEMORY [ENTER) — MEMORY=READ (ENTER] n
CH_SET WRITE READ SAVE LOAD COPY DELETE
INFO INIT
i o0 @
READ MODE [ENTER] S=
DIRECT TRIGER ST e ‘a
)
READ FILE [ENTER) ag
AAA BBB CCC DDD 2 g'-
13 (-1
READ START DATA= o=
>Stant limit (1 ~200000) co
$ T @
**READ START***nd ot setting) [ESC- 53
I

117




11.2 Reading Measured an. Zomputed Date

Stopping reading

SET=] (Ne2in menu)

Cl: >
MEMORY GNTER — MEMORY=READ ENTER)
C~.SET WRITE READ SAVE LOAD COPY DELETE
If‘iv’—'(‘ INIT
READ M"DE:STOP (ENTER]
Dme"‘r TRIGER STOPINFO
READ STOP=YES
NC YES
! S
***READ STOP*"*(End ot setting) LESC"
Displaying the contents of the fiie
o SET= (Main menu)
/2
{ vy
MEMORY [EnTER) RE \ENTER,
CH_SET WRITE READ SAVE LOAD COPY DELETE
INFO INIT
READJNFO (ENTER)
DIRECT TRIGER STOP INFO
!
INFO FILE=AA, ENTER
AAA BBBCCC 00D
>MODEL=STAND-ALONE ENTER
>96/07/07 00:00:00 LENGTH=20000
>SAMPLE= 10(Sec) TRIG DATA No.= 1
4
>CHANNEL=001-30 ENTER
>ONN O0'EEESEAREEE NERREESRES O0O0000000D
>§>N- 0301000000000 CONOCOD000 000nooINss
***INFO END***(End of setting) (ESC!
Assigning the read data to a computation channel to display or record the data
SET= (Main menu)
?/O
{
| MATH —R&3-01:MODE = ON o
| >Selac1 Channel No.
L J
Ao1§:MODE =ON O
>Select Channel No.
4
A01-01:MODE =[N [ENTER)
OFF ON
$
CALC=N0G
(l+¢/0123456789ACT4
i
>‘s;:an Iumn (« 9999 999 ~99990.999Kg)
RIGHT= 30066001 (ENTER)
>‘Span limit (-9999.999 ~99999.999Kg)
***SET OK***(End of setting) [Esc]
11-8




11.2 Reading Measured and Computed Data

Measured/computed data i1s read from the internal RAM disk.

Reading methods (READ MODE)

The following two methods are availabie.

* DIRECT
Data is read at the medsurement intervals immediately afier setting has been compieted.

+ TRIGGER
The eventaction function is used to read data at the measurement intervals when an event takes
place. This function is useful when you want to compare data before-an event with data after
an event.

Displaying the contents of the file

The following information of the read file is displayed.

~ Sample rate (intervals at which data was saved)

r Dateftime on which a trigger (event) took place

Saving start date/time in the case where saving was carried out in DIRECT mode
r Model type on which data was saved

- Number of pieces of data per channel

~ Data No. in effect when the trigger (event) took place
Always "1" if saving was carried out without DIRECT
or PRE TRIGGER settings made.

' TMODEL=STAND-ALONE

396/07/07 00:00:00 LENGTH=20000
>SAMPLE= 10(Sec) TRIG DATA No.=_1

| ENTER key

'>CHANNEL=001-30 |
">ONB 001lIllIliIll SENEEENNNNR ENEEEEEREE
>ONE 0300000000000 0000000000 0000000000

L 0: measured data; A: computed data
L Status of channel Nos. 001 to 030 (m: Data available,(3: No data available)

Displaying/recording the read data

To display or record the read data. it is necessary to assign the read data to computation channels
AO1 10 A30 using the SET menu. To view or record read data. you must set the data you want
displayed on a computation channel (for example. set CALC=MO00! on A01) to make
computations. To make computations, select "MATH START" from the menu shown either by a
momentary press or a 3-second press of the FUNC key, depending on the settings given in
Section 10.8, "Setting FUNC/FUNC3 Menu." See Section 12.2, "Setting a Computation
Equation." and Section 12.4, "Stanting/Stopping Computation,” for more information. This
assignment is still possible even if the instrument is not equipped with the optional computation
function.

Assign the following channels to computation channels AQ! to A30.

* MO0O! to M030 (M0O1 to M020 for the DR130): Read data for measurement channels

* MAO!1 to MA30: Read data for computation channels

If the instrument is equipped with the computation function (-M1 model). read data can be
calculated in the same way that measured/computed data is calculated.

Like measurement channels, it is possible to make the unit. alarm, zone, partial compression. tag,
linear interpolation, dot color and recording settings for computation channels AQ1 to A30.
However. only the upper-limit and lower-limit alarms are available. Specify channel Nos. A0! to
A30 when specifying channel Nos.

11-9
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11.2 Reading Measured and Computed Data

Reading data trom a fioppy d'sk
To read data trom ¢ fionpy disk. it ox

cessasy 1o copy the data from te floppy disk 1o the BAM

inne e read. See section 11,5 Cepyvinga Dove Fiie”

Jisk. However, datz in ASCH toren

for meie infornation.

Status disptay during reading

The foliowing status symbols are dispiayed in the sub-displa. 2 (owes! Jisplay section).

It is tot possible 1 make mediz seiings other thar: reading stop seiung while measureu/computes
data is being reag. See Section 11.5. "Copying a Data File.” for more information.

[XJ: Reading is in progress.

i Awaiting a trigger
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11.3 Saving Set-up Data

Saving set-up data for the SET mode

Relevant Keys

| SET=MEMORY e G
| [>Select Setling Paramete” | | - ;
; ESYSTEM UNIT MATH CONST MEMORY FLOPPY TRT | e | @
! J

= (YITIE
(S E IR TSN« Press the SET key to enter the SET menu.

* Select/set &5 using the (XN keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear,
although new settings/selections will not be kept.

* New settings/selections will be kept when you reach the final display of that setting.

(Main menu) ‘ o
SET= :
?/O
¢ v e
MEMORY [ENTER: — MEMORY=SAVE (EnTER]
CH_SET WRITE READ SAVE LOAD COPY DELETE
lrilFO INIT
SAVE file=§ [ENTER]
No —— AAA BBB CCC
/ N o
SAVE FILE=RKAA" [ENTER)
il
S‘aving... *
***SAVE OK***(End of saving) [EsT)
FLOPPY (ENTER) — FLOPPY=SAVE
S:VE LOAD DELETE INFO FORMAT
SAVE file=0 (ENTER]
T AAA BBB CCC
SAVE FILE=A (ENTER]
'
Saving... *
‘
**SAVE OK***(End of saving) [EscH

ejeq dn-jag pue pajndwo)
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11.3 Saving Set-up Data

Saving set-up data for the SETUP mode

Relevant Keys |

[SETUP=FLOPPV = moam OO

>Select Setting Farameie™ £y ,
T PRN_ADJ SCAN_INTVL AECTRD MATH FLOPPY LA !‘t\/ A2
L CHART SET . %[uu:j‘ MEUNC 2

Operating Procedure ¢ Carry out the following steps to enter the SET UP menu.

1.1f the SET UP menu is not currently displayed, tum the power OFF
2. While holding the DISP key. tumn the power ON. Make sure depression of the DISP key is
maintained for approximately another five seconds..
+ Sclecuset E. using the 25 Kevs.
* Toescape trom a lower ment, press th: MODE (ESC) key. Its main menu will appear.
although new setuingsiselecuons will not be kept.

I
I
.

(Main menu)

SET UP=
OO
FLOPPY — FLOPPY=SAVE ENTER
SfVE LOAD DELETE INFO FORMAT
SAVE file= g (ENTER'
____ AAA BBB CCC
gAVE FILEZAAR.
gaving... *
‘t"SAVE OK***(End of saving) [EscH
Set-up data except for date/time is saved to the internal RAM disk or a floppy disk. Set-up data

for the SETUP mode can be saved to a floppy disk only. Data is always saved in ASCII format.
The file name must consist of up to 8 characters. The following identifier is used.

Set-up data file for SET mode : .PNL

Set-up data file for SETUP mode : .SET

Data size

* DR130

Set-up data for SET mode : up to approximately 42 KB (20 measurement channels and 30
computation channels)

Set-up data for SETUP mode : up to approximately 13 KB (20 measurement channels and 30
computation channels)

* DR230

Set-up data for SET mode : up to approximately 50 KB (30 measurement channels and 30
computation channels)

Set-up data for SETUP mode : up to approximately 15 KB (30 measurement channels and 30
computation channels)

Note
* “Saving ..*" will be displayed during saving. During this period. key board operations are not possibie.
* No data saving is possible during computations.
* During saving. GP-IB/RS-232-C/RS-422-A/RS-485 communication remains inactive.
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11.4 Reading Set-up Data

Reading set-up data for the SET mode

Relevant Keys

—
RECORD
e

TDis» )l WODE | { g

. 1 .

 SET=FLOPPY | T
| [>Select Setting Parameter _| =) ! 3 oo
. [ SYSTEM UNIT MATH CONST MEMORY_ FLOPPY TR | e 1 ——

MFUNC2:
+ Press the SET key to enter the SET menu.
. + SelecUset ¥ using the N keys.
+ To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.
although new settings/selections will not be kept.
« New settings/selections will be kept when you reach the final display of that setting.

(Main menu)

SET=
?/O
MEMORY [ENTER) — MEMORY=LOADz (ENTER)
CH_SET WRITE READ SAVE LOAD COPY DELETE
II\:FO INIT
LOAD MODE=DIBECT
Yo% DIRECT TRIG_1 TRIG_2 TRIG_3
‘ )
LOAD FILE=AAA
AAA  BBB CCC
'
Loading... *
'
Operation status displayed
FLOPPY [ENTER] — FLOPPY=LOAD
(Main menu) S:VE LOAD DEL! INFO FORMAT
SET= LOAD MODE=IBEE] [ENTER]
Q /o DiRECT TRIG_1 TRIG_2 TRIG_3
MEMORY LOAD FILE=K& [ENTER)

AAA BBB CCC

3

Loading... *

{

Operation status displayed

11-13
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112 Reauing Set-up Data

HReading set-up data ‘or the SETUP mode
S::._

SSeicc Seting Faramete: i .
_FRN_ADJ SCAN_INTVL RECORD MATH FiLOPPY ; vise

o .
- LRISE Wit
— | Ay Y 04

'_LGPPY o B '::" ‘ e

bt T T T

5 e ———
RANGE A _AAN.
[ NESS

s

— - — : “eHARTY OET } !tnni LMFUNSZ

LS LRSI < Carmy out the faliowing steps to enler the SET UP menu.

i.1f the SET UP menu s not currently displaved. turn the power OFF
2. While holding the DISP key. tumn the power ON. Make sure depression of the DISP key is
muaintainec for approximately another five seconds
* Selecusel £25¢ using the (N0 keye
* To escane from o iower meny, press the MOGDE (ESCy key. 1ts main menw will appear.
althougii new setngs/seiections will not be k2pi.

{Main menu)

SET UP=[ )

i
o
FLOPPY (ENTER' — FLOPPY=LOAD ENTER
S:VE LOAD DELEI'E INFO FORMAT
LOAD FILE=AAA [ErTER
AAA BBB CCC
$

Loading... *
e
Main menu

]
STORE for confirmation
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11.4 Reading Set-up Data

Set-up data for the SET mode or SETUP mode is read from the internal RAM disk or a floppy
disk.

Loading methods (LOAD MODE in SET mode)

The following two methods are available.

* DIRECT .
Setup data is loaded immediately after setting has been completed.

* TRIG I/TRIG 2/TRIG 3
The evenvaction function is used to load set-up data when an event takes place. This function
is useful if you want to record data when an event takes place. with different recording spans.
One event must be set for the LD_TRG1, LD_TRG2 and LD_TRG3 actions during evenv
action function setting. For a detailed description of the event/action function, refer 10 9.1.
“Setting Event/Action Functions™ (page 9-1).

Confirming the set-up data
To confirm the read set-up data for the SETUP mode, specify SETUP = STORE in the same way
as the SETUP mode setting.

Note

« If set-up data saved on another instrument (DR series recorder) is Joaded and does not maich this
instrument's configuration. settings which do not comply with the configuration cannot be made.

* No file reading is possible during computations.

* During reading, GP-IB/RS-232-C/RS-422- A/RS-485 communication remains tnactive.
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11.5 Capying & Dzta File

" Relevant Keys -

 [SET=MEMORY

% i >Select Settinz Parameter

CONST MEMORY FLOFPY TR-

[ | SYSTEM_UNIT _MATH

Rel el R o LTl « Press the SET key 10 enter the SET menu.

* Selectset §2 using the ZNTT keys.

* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.

althougn new settings/selections will not be hept

* New settings/selcctions will be kept when vou reach the finai display of that seuing.

(Main menu)

pﬁ.mi ‘

ommn g
in§ ok

TRANGE ALANW, x\v T
N e o B b : N
b

HCHARTE OETF %{tnn}’, M FUNG 2

— MEMORY=COPY

CH_SET WRITE READ SAVE LOAD CO®PY DELETE

INFO INIT
!

COPY MODE=JO'ED
TO FDD FROM FDD

{ ;
COPY TYPE=DATAT

DATA PANEL

!
COPY FILE=AKA
AAA BBB CCC DBB™

i

COPY CONVERT:%
OFF ON

$
Copying... *

4
***COPY OK"**(End ot copy)

COPY TYPE
DATA PANEL
COPY FILE=AA/

AM BBB COC DO
Copying... *

3
***COPY OK***(End of copy)

COPY MODE=ERC
TO FOD FROM FDD
$

COPY TYPE=}A
DATA PANEL
{

COPY FILE=ARA
A‘AA BBB CCC DDD

- Copying... *
$

***COPY OK***(End of copy)

ENTER

{ENT

0

NTER

N

0 f

ENTER

SC

R

ESC

SET=
® : /<
It
MEMORY
®
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11.5 Copying a Data File

Measured/computed/set-up data is copied from the internal RAM disk to a floppy or vice versa.

Types of files that can be copied (COPY TYPE})
» DATA: copies measured/computed data.
» PANEL: copies setup data.

Saving measured/computed data to a fioppy disk

Data measured or computed using the instrument cannot be saved 1o a floppy disk directly. It
must be saved to the internal RAM disk first, then copied to a floppy disk.

It is not possible to change the file name when copying the file.

Displaying/recording measured/computed data saved on a floppy disk using the
instrument

To use the instrument 1o display or record measured/computed data copied to a floppy disk. the
file containing measured/computed data must be copied from the floppy disk to the RAM disk.
However, data in ASCII format cannot be copied.

It is not possible to change the file name when copying the file.

Note
+ . No file copying is possible during computations.
» During copying. GP-IB/RS-232-C/RS-422-A/RS-485 communicauion remains inactive.

11-17
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o4

1.6 Copying in ASCIl Format

SET=MEMORY

I

| g
— _ | A
“>Seiect Settiio Parameer R FIITEE
SYSTEM UNIT MeTH COMNST MEZMORY -FLOPPY TRT | @nse | :
- LM FUNC S

» Press the SET key 1o enier the SET menu.

» Selecuset £ using the 25 keys.

« Toescape from a lower menu. press the MODE (ESC k=y. Its main menu will appear.
although new settings/selectons will not be kept.

+ New settingsiseiections will be kept when you reach the final display of that setting.

(Main menu)

SET=[—]

&
|
MEMORY [ENTER. —MEMORY=COPY [ENTER)
CH_SET WRITE READ SAVE LOAD COPY DELETE
INFO INIT

COPY MODE={Q.FDD ENTER
TO FDD FROM FDD

]

COPY TYPE=Dj
DATA PANEL

' )
COPY FILE=ARE
AAA BBB CCC DDD

} _
COPY CONVERT=0N
OFF ON

:
COPY CH=D0}-A05

>Select Channel No.

i
COPY CH=001-A05
>fe|ec1 Channel No.

COPY DAT=B4- 200
>Stant limit (  1-200000 )

{
COPY DAT= 1-
>‘End timit (  1-200000 )

Copying... *
)
***COPY OK***(End of setting) ESC}
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11.6 Copying in ASCIl Format

[ Explanation

Measured/computed data in the internal RAM disk is converted to ASCII data. then copied o a
floppy disk. The identifier is .CSV.

Conversion channel (COPY CH)
Used to select a channel whose data is to be convented to ASCII data.
The measurement and computation channels are arranged in order, as shown below:
DR130: 001, 002, .. ., 020, AOl, AQ2, .. ., A30.

Setting "020-A02," for example, converts data on channels 020, AOI and A0Q2.
DR230/240: 001, 002, . . ., 030, AO1, AQ2, ..., A30.

Setting "030-A02," for example. converts data on channels 030. AOl and AQ2.

Conversion data (COPY DAT)
Used to specify the conversion range for the channels specified by COPY CH. Enter the
conversion start data No. and end data No.

Data size

When measured/computed data is converted to ASCII data, 12 bytes will be used for each data
set. Thus, data size can be calculated as follows.

Data size = 178 + 20 x number of conversion channels - 2 + (24 + 12 x number of conversion
channels -1) x number of data sets to be converted

Copying is not possible if destination’s memory size is insufficient.

Note
* When a file is copied to a floppy disk, the file creation date will be replaced by the date on which the file
is copied
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11.6 Copying in ASCiH Forma:

Data forma:
ASCH conenee data 1s saved 1 the following formia

Trigger dateftime
Saving interva:

le by S=

ger Time 1%: 0t
“Sample Rate!3ec!'‘, Z
“Stert Data K:o.-", z

ASCIi conversion data No.

"Data Length*.

Data length (number of data sets)

*Ch.Name", *TURBINELl", "TUREINIZ - ~TUREINES®,"TURBINE? , "TURBINEC' -—— Channel No. or tag
“Unit®, *mv *,"Kgs/mm ", C e T Unit
*YY-MM-DD HH:MM:SS.S*
"96-02-14 15:05: 12.822-, " 315,00, " . -EL 1€.3"
“96-02-14 15 12.32z2, " 315.05", " - -9 159"
"G€-22-14 15: 13.724", " 315.20", " -4.g" 15.¢9°
"96-32-14 15 3.2 - 318,127 -4.2" g8
"9€-52-14 15 13.5 - 31t 60, - -4.¢r 1€,
*96-02-14 15: 3.2 - 31,55, -6 1¢.
“5€-02-14 15: 13,813, 31t ygr, ORI - 10
“96-02-14 15: 1z.€200, " 312,09, 233" -s.L 1¢.
"96-02-14 15: 12.€5:7, - 315,017, 23.20," -t le.z2-
"96-02-14 15: 13.426%, " 315.05", " 320" - 1¢.3
*96-02-14 15: i2.227-, - 315.42", " 23.2", -5 1=
*96-02-14 15: 12.233-, " 315.81", " 23.2 " - 1% %
"96-02-14 15 13.8z2%, " 315.03", 3.2, -t 1.8
"9€-02-14 15 12.324%, " 315.05", 23.2%, " - 15 8"
"96-52-14 15 . 13.2:0, " 315.07%, " 23.2°, - 1€.0"
"96-02-14 15:05:37.0"," 13.450°, " 315.91¢, " 23,2, -5 16.3"
“96-02-14 15:05:39.0", " 13.720, " 315.05", " 23.27, -E.z 1€.3¢
°96-02-14 15:05:41.0", " 12.€70", " 315.02%, " 23.2-," -z 1€.2-
"96-02-14 15:05:43.0"," 12.830%,° 315.01",* 23.2-, " -£.2 1€.1+
*96-02-14 15:05:45.0", 12.350", " 315.01", " 23.2%," -5.0 16.1"
[ ~ - L - J
Saving date/time Data

Note

+ The following special ASCII codes will be converted as follows.
* = Space (20H)
Q=> Space (20H)

= u (75H)
€ = e (65H)

U= Space (20H)

* No file copying is possible during computations.

* During copying, GP-IB/RS-232-C/RS-422-A/RS-485 communication remains inactive.

* If a data item is saved using a trigger, the letter T precedes the time at which the trigger was applied to
save the data item.
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11.7 Deleting a Data File

Relevant Keys

Deleting a data file for the SET mode

‘-nu-n

ey ——
. DISP ~ MODE

| RECORD

1 ¢

| [SET-MENORY = = go=
>58 etting rameter [ewpretomren : )

1{ [ SYSTEM UNIT _MATH CONST MEMORY_ FLOPPY TR | . oo

Operating Procedure ¢ Press the SET key to enter the SET menu.

NI

» Selectset BEY using the (N keys.

* To escape from a lower menu, press the MODE (ESC) key. 1ts main menu will appear.
although new settings/selections will not be kept.

» New settings/selections will be kept when you reach the final display of that setting.

(Main menu)
SET=
O/
+ e A
MEMORY (ENTER) —— MEMORY=DELETE (ENTER
CH_SET WRITE READ SAVE LOAD COPY DELETE
IIIFO INIT
faY ) DELETE TYPE=UATA [ENTER
DATA PANEL
]
DELETE FILE=AAA NTER.
AAA BBB CCC
{
**DELETE OK***(End of setting) [ESC:
4
FLOPPY (ENTER) ~ FLOPPY=DELEIE [ENTER)

{Main menu)

SAVE LOAD DELETE INFO FORMAT
]

DELETE FILE=ARA
AM 888 CCC

**DELETE OK***(End of setting) [ESCI—

(ENTER!

Deleting a data file for the SETUP mode

A data file for the SETUP mode can be deleted in the same way as a data file for the SET mode is
deleted.
Select FLOPPY from the SETUP menu.

SET UP=
=
FLOPPY NTE (ENTER]
(ENTER]
AAA BBB CCC
{
*»*DELETE OK***(End of setting) [ESC"
Note

* During deletions, GP-1B/RS-232-C/RS~422-A/RS-485 communication remains inactive.
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11.8 Dispiaving RAM Disk and Floppy Disk Information

Displaying information in the SET mode

Relevant Keys .
I DiSP | WOIE
: o — ;‘iic"_
. SET=MEMORY . ey
‘ : = ==___ o
i+ >Select Setting Parameier I YTrrIrVEr)
SYSTEM_UNIT_MATH_CONST MEMORY_FLOPPY TR. anoo R

 Press the SET kev to enter the SET menu.
+ Selecuser % using the ¢ keys.
+ T-escape from a lower menu, pres< the MODE (ESC) ke Its niwin menu will appear.
although new setuings/selections will not bz kept
+ New settings/selections will be kept s hen yeu reash tic final disptey of that seting.

(Main menu)

i w—

MEMORY [ENTER: — MEMORY=INFO {ENTER
' CH_SET WRITE READ SAVE LOAD COPY DELETE
, INFO INIT !
O |
>MEMORY = 20000 BYTES [ENTER
]
***INFO END***(Eng) ESC
! pr—
FLOPPY {ENTER] —'FLOPPYM:
SAVE LOAD DELETE INFO FORMAT
{
>VOLUME=DARWIN (ENTER]
>MEMORY= 20000 BYTES
]
***INFO END***€nd) [Escl-

Displaying information in the SETUP mode
Information can be displayed in the same way as the SET mode.
Select FLOPPY from the SETUP menu.

(Main menu)

SETUP=_—]
CP/O
{

FLOPPY —FLOPPY=IED (ENTER)
SAVE LOAD DELETE INFO FORMAT
1}
>VOLUME=DARWIN
>MEMORY= 20000 BYTES
!
***INFO END***(Enq) ESC
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11.8 Displaying RAM Disk and Floppy Disk Information

Explanation Internal RAM disk and floppy disk information is displayed.

Internal RAM disk
Remaining memory size is displayed.

Floppy disk .
Volume name and remaining memory size are displayed.

ejeq dn-jag pue paindwo)
‘painseayy buipeay/Huireg
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11.9 Initiaiizing the RAM Disk

_SET=MErMORY

“>Select Setting Parameie-

_.SYSTEM UN'T M~ATH CONET MEWLAY FLOPPY TR

i

,cunYE,:' £y %
* Press the SET key to enter the SET menu.
* Selectset &3 using the (XN keys.
* To escape from a lower menu, press the MODE (ESC) key. lts main menu will appear.
although new settings/seiections will not be kept.
* New setungs/selections will be kept when you reach the final display of that setung.

=
2 PRINT

NG e

iEaarend  Tweowe:

5

| N,
| (o
|
:

RANGEIALAAS
R

{Main menu)

i w—

|
Clb/U
{
MEMORY [ENTER] ~— MEMORY=JNIT
CH_SET WRITE READ SAVE LOAD COPY DELETE
INFO INIT
)
INIT=!E§§
NO YES
]
“**INIT OK***(End of initialization) [ESC}
Explanation The internal RAM disk is initialized. All the data in the RAM disk will be deleted. Thus. copy

necessary data to a floppy disk before carrying out initialization.

Note

* During initializations, GP-IB/RS-232-C/RS-422-A/RS-485 communication remains inactive.
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11.10 Formatting a Floppy Disk

Formatting a floppy disk in the SET mode

Relevant Keys

o A———
. URECORD!
—

L Disp | MODEy

] -
| SET=FLOPPY =
} " >Select Setting Parameter | G ‘
__SYSTEM_UNIT MATH CONST MEMORY_ FLOPPY TR | TR ;
= —

* Press the SET key to enter the SET menu.
+ SelecUset B using the (N keys.
« To escape from a lower meny, press the MODE (ESC) key. lts main menu will appear.
although new settings/selections will not be kept.
* New settings/selections will be kept when you reach the final display of that seting.

{(Main menu)
SET=
clzxo
FLOPPY [ENTER — FLOPPY=FORMAT (ENTER
SAVE LOAD DELETE INFO FORMAT
{
FORMAT MODE (ENTER]
1.2MB 720KB 1.44MB
VOLUME=DARY [ENTER
FORMAT=VES (ENTER,
N:) YES
Flormatting... *
***FORMAT OK***(End) [EsC?
Formatting a floppy disk in the SETUP mode
A floppy disk can be formatted in the same way as in the SET mode.
Select FLOPPY from the SETUP menu.
(Main menu)
SET UP=
CP/O
FLOPPY [ENTER) ~ FLOPPY=}
s:vs LOAD DELET!

FORMAT MODE=]
1.2MB 720KB 1.44MB
!

F‘ormaning... *

+**FORMAT OK**(End) [Esc)
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9 11.10 Formatting a Floppy Disk

Exptanation A tieppy aisk is formatted. Al the dais on the loppy disk wl: be deleted. Thoe copy nevessar

data to another media before carryving out fornuiting

Format mode (FORMAT MODE;
Sclect te format mode from the Tollowing.
JHD: L& ME 1.2 MB

2DD: 720 KB

Volume name
Give the volume name using no more than 11 standard-width characters.
Beginning the volume name with a space is not aliowed. If this happens. an error will occur.

Note

+ During nitializations. GP-1B/RS-232-Z/R5-422-//RS-485 communication remain. nactive.
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12.1 Overview of ihe Computation Function

Type Operatcr Exempie Description

Adddition - V012 Dbten ihe sern - F e measured gaw:

Suhction - O200 Onin the dfferercs of the measurzs -

Mulupilcapor - QUK Ntaluply constan K Die measurs s Lul

Division 0OVRI  Divide the ticaserse daw of chunned 1 e by constant K2

Power - QUS==N6 Take the power ¢ measured data of crznncd VOS5 wius the nicasured dats of
channel (X6

Absolute + aiue ABS ABS«0 1) Oblun the absoluz vatus of the measired dat of Clanne! (4]

Saure roo SQK. SQR¢ 12 Otiaun the square moct ¢! the measures cutin of channel 002

Coemmon logasithm LOGH LOGO03y Obain the comny. ncganthm of Cre fcasured caia o siannei 003

Naturai Loganthm LN LN+ Obtain the rars coganthin of e mewsured var., of ciinmel 04,

Eponer, ENB EXPR0N N b measeme Wity 00 channe) (0 0one e ind ok o

=i+ Car pe used as signs as in -(001).
Logicai operators

Type Operator Exampie Description

Logical product  AND O001ANDOO2 when cnannzi 001=0 and chunnel (02=0. 0
when channzi (8} =nonzero and channel 002=0. *0™.
when channe! U0 1=0 and channel OU2=nonzero. ~07
when both cnannet QU1 and cnannel 002 are nonzero. "1°

Logical sum OR 0010R002  when channz: 001=0 and channel 002=0. 0",
when channz; (' i=nonzero and channel 002=0. ~1",
when channel 001=0 and channel 002=nonzero. =1
when both channel 001 and channe) 002 are nonzero. “17.

Exclusive OR ~ XOR 001XORO002 when channel 001=0 and channel 002=0, “0".
when channel 001=nonzero and channel 002=0. "],
when channel 001=0 and channel 002=nonzero. =1
when both channel 001 and channe) 002 are nonzero. 0.

Logical negation NOT NOTO001 when channel 001=0. 1"
when channel 001 =nonzero. “0".

Relational operators

Type Operator Exampie Description
Equal .EQ. 001.EQ.002 when channel 00} = channel 002. 1.
when channel 001 = channel 002. 0",
Not equal .NE. 002.NE.001 when channel 001 = channel 002. “1™.
when channel 001 = channe} 002, “0".
Greater than  .GT. 003.GT.K1 when channel 003 > constant K1, *1™.
when channel 003 < constant K|, “0”.
Less than .LT. 004.LT.K10 when channel 004 < constant K10, *1".
when channel 004 2 constant K10, 0",
Greater than or .GE. 003.GE.K! when channel 003 2 constant constant K1, “1".
equal to when channel 003 < constant K1. 0,
Less thanor  .LE. 004.LE.K10 when channel 004 < constant K10, *1".
equal to when channel 004 > constant K10, “0",
Specified channel statistical operators —_—m
> x
Type Operator Example Description -3
Maximum value TLOGMAX() TLOGMAX(001) Obuiin the maximum value of the measured data of channel n-;' E’.
001. g‘g
Minimum value TLOGMIN() TLOG.MIN(002) Obxain the minimum value of the measured data of channe! g g’
002. 53
T
Max-minvalue TLOGP-P{) TLOG.P-P(003) Obxain the P-P value of the measured data of channel 003. g =%
]
Total vaive TLOG.SUM( TLOG.SUM(004) Obxain the total value of the measured data of channel 004, 3 g
Average value  TLOG.AVE() TLOG.AVE(005) Obiain the average value of the measured datn of channel 005. ; s
* Statistical computation of the measured data from the start of the statistical computation until it is 8_
stopped. When combining with each of the operators. MAX(). MIN(). P-P(). SUM(). and AVE(). the g

value that can be specified inside the () is limited 1o the input channel number or the computation channel
number (refer 1o next page) (Example: TLOG.MAX(AOD)).
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12.1 Overview of the Computation Function ‘

Statistical operators within the group

Type Operator Example Description

Maximum value CLOGMAX() CLOG.MAX(GO1) Obtain the maximum value of the meas.med data of group GO1.
Minimum value CLOGMING  CLOGMIN(G(I2)  Obtain the minimum value of the measized data of group GO2.
Max-min value  CLOG.P-P()  CLOG.P-P(G03)  Obiain the P-P vaiue of the measured dea of group GO3.

Total value CLOG.SUM() CLOG.SUM(G04) Obtain the total value of the measured cua of group GO
Average value CLOG.AVE() CLOG.AVE(G0S) Obain the average value of the measured data of group GOS.

* Statistical computation of the measured data of the input channel within the same group measured at the
same time every specified interval.

Special operators

Type Operator Example Description
Previous value* PRE() PRE(001) Obtain the previous measured cata of channel 001
Hold** HOLD() HOLD{(001)TLOG.SUM(002) When the measured value of channel 001 changes from

0o a nonzero value. maintain the integrated value of the
measured data of channe) 002 while the measured value
of channel 001 is nonzero.

Reset** RESET(: RESET(001)TLOG.SUM(002) When the channel 00] = nonzero. reset the integraied .
value of the measured data of channel 002

Previousty measured data or computed data. In the case of computed data. the value 15 set 1o O when the
computation is reset. At the start of the computation, if the computation was reset. the value is “0™. If it
was not reset. the value is the last value of the previous computation. The value that can be specified
inside the() is limited to the input channel number (001 10 030) or the computation channel number (A0!
to A30). Each computing equation can be used once.

** When specifying HOLD(A):B or RESET(A):B. A and B are channel numbers or computing equations.
These can be used once in the beginning of the computing equation.

=

Limitations in computing equations

Multiple operators can be used in 1 computing equation. But. there are following limitations.

- Number of characters that can be used : 40 characters

- Total number of channel numbers and constants: 16 (Computation erroro ccurs when 16
exceeded. and the computed result becomes +OVER or -OVER)

- Computation channel numbers: Computation channel numbers less than the current

computation channel number can be used as variables within the computing equation.

Example: A02=001+A0! « Computation channel numbers greater than or equal to A03 can

not be used in this computation.

Statistical operators (TLOG. or CLOG.) can only be used once in I computing equation.

Computation channel
A total of 30 computation channels are available (AOI to A30).

Constant
A total of 30 constants can be set (K01 to K30).

Computation range
If the result exceeds +10* during computation, an overflow will occur. )

Data applicable for computation

The following data is used for computation.

+ Measured data: Specified by channel No. (DR130: 00! to 020; DR231/241: 001 to 030)

+ Computed data: Specified by computation channel No. (A0l to A30).

» Constant: Value specified for KOl to K30.

« Group data: Measured data of channels belonging to a group. Specified by group No. (GOl w0
G07). This is applicable only for CLOG.

+ Communication input data; Data written to the instrument’s memory via communication
interface. Specified by data No. (C0O1 to C30).

+ Data on internal RAM disk: Applicable only for the DR130-1/DR231-1/DR241-1 (equipped
with a floppy disk drive). Measured/computed data saved in the internal RAM disk. Use the
following numbers to specify data.

Measured data:
DR 130: M0O! to M0O20
DR231/241: MOO1 to M030

12-2




12,1 Qverview of the Computatio - Furz-on

Conmnuted Jat

DEr30 251240 MADT o AMA3)

Handlinig of data ic. computation
For computaton. mzasurss/compuied data is treated as a value having no un Formnstan.
the muasured duta for cuentc 907 0 20 mV and the measure € Saie for chunnet ik:7 2 20 Vo

computation resalt of 001 - 0027 will pe 40.

Priority of Operators
Prionity of oxerators wher: they are used in an equation is shown beiow. Operators are listed in
order of pricrity, from the highest to the lowest.

Type Operator

Funcuon ABS?), SQR(). LOG. LNGL EXNPG M ANG MING, P-Poe.
SUN. AVE(). PRE(). HOLD. . RESET»

Rereatec muluphcation i

Sign. Joe.cai negation + - NOT

Muttipi: cation. division - -

Additior. subtraction +. -

Greater, smaller .G7.. .LT..GE. LE

Equal, not equal EQ.. NE.

Logical AND AND

Logical OR. exclusive OR OR. XOR

Alarm

Up 10 4 alarms can be set for each computation channel. Only two types of alarm are available:
upper-limit alarm (H) and lower-limit alarm (L). Hysteresis is always set to “0”. For a detailed
description of alarm setting, refer 10 8.1, “Setting Alarms and Relays (including internal
switches)” (page 8-1).

Evenvaction function
The event/action function can be used to start/stop computation and clear computation channels in
case an event takes place. refer to 9.1, “Setuing Event/Action Functions” (page 9-1).

Actions to be taken in case of overflow and computation error

Actions to be taken in case of an error during computation can be specified.

* Error display: +OVER or -OVER is displayed.

* Error data during TLOG or CLOG: The operator is asked 10 select whether to display the data
as a computation error or ignore the error and continue computation.

* Overflow data during TLOG or CLOG: The operator is asked to select whether to display the
data as a computation error or ignore the error and continue computation. The operator is also
asked to select whether or not the data be used as the upper-flower-limit value,

Description of the upper-/iower-limit value is given below:
Measurement channels to which linear scaling is applied: Specified scaling upper-/iower-
limit
Measurement channels to which no linear scaling is applied: Upper-/lower-limit of the
measuring range
Computation channels: Specified LEFT/RIGHT value
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12.2 Setting a Computation Equation

'SET=MATH

=3
|
| >Select Setting Parameter | (G
[_SYSTEM UNIT_MATH CONST TREND TIMER LOG T | e

» Press the SET key to enter the SET menu.
+ Selectset &5 using the (2N keys.
* To escape from a lower menu, press the MODE (ESC) key. Its main menu will appear.
although new settings/selections will not be kept.
+ New settings/selections will be kept when you reach the final display of that setting.

A ——
- RECORD
e aad

A —————.
DiSP | MODE ©
m====£;__.__

s ——
© FUNC || PRINT ©

——
i\ FEED
Ao

%
IAANGE|ALARY
e

 prrerme——
JIM.FUNC 1.
N

(Main menu)
SET=

MATH (ENTER: — #01-01:MODE=ON
>lSelect Channel No.

A01-D1:MODE=ON

>Selecthcnannel No.

' .
A01-30:MODE=DN
OFF ON

; e
CALC=001+002
0123456789()CGMA.NE.

CALC=0015002
0123456789()CGMA.NE.

‘ o
CALC=001+D02
0123456789()CGMA.NE.
I .

aatﬂo@oo

>Span limb(-

1}
RIGHT=f MKg ENTER
>Span limit (-9999.998 ~9999.999Kg)

i
***SET OK***(End of setting)

9 -9960.989Kg)

g
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12.2 Setting @ Comguuation Er wztton

S ZOMPULLRON ceuaton Cu Poset B et 3u channel it i A

Setting the moae

DUAOL0 MODE=TNT vosnetined a0 0 the exampie siven o the ST st g e san

equation can b set for channels AQT e A30. To setan equation 1o cne channer e, spedtts,

Jornrtansye. CACE- A NG

Computation equation
i addition o operators describes on sagze 12-1. the following symbols can be used in equation.

) tUsed for ¢ ) sening.

K : Used 1f equations contain constants KC1 10 K30.

M Used to specify the measurement chanrel No. for which the data saved on the RAM disk
is 10 be re-gencrated. Appiicable for the DRi3)-1/DR231-1/DR241-1 equipped with a
floppy disk drve.

A Used 1o soecit the cempuanon channel Ne. for whick the data saved on the RAM disk i
to pe re-generated. Appiicadle for the DORIZC-I/DRAZ-1/DK2-1-1 eaipped with o
floppy disk dr:ve. Also used to specity a comnutation-cnannei number. as in "A03."

€ : Used to spzcify communication input data (aigital date

G : Used te specify the group No. for which CLOG (computation of data of a group measured
on the same time) 1s to be used.

Restrictions in Equations

Computation channe! No

* The specified computation equation for a computation channel No. can contain only
computation channel Nos. as variable which are equal to or smaller than said computation
channel No.
(Example) A02=001+A01

In this exampie. any computation channel No. which is equal to or greater than AO3 cannot be
used.

Either TLOG or CLOG can be used in an equation.

Note

* Each equation must consist of up 10 40 characters.
* The total number of channels and constants 1o be used for each equation is 16 or smaller.

Setting the recording span

Set the recording span for computation results. The setting range is from -9999999 10 99999999.
A decimal point can be placed in such positions as shown in "S.858$," "$S$.5SS," $5S.88."
"$$33.8,” and "$3$8$.". The unit specified in 6.1, “Setting Recording Mode/Engineering Unit/
Recording Channel and Recording Interval” (page 6-1) will be used.

LEFT : Sets the left-limit value of the recording span.

RIGHT : Sets the right-limit value of the recording span.

Note

If the computation ON/OFF, computation equation or span setting is changed. the alarm and pantial
compression recording settings for the corresponding channel will be reset.
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12,2 Setting a Computation Equation

Example of Settings of CLOG
When computing the maximum. Minimum. Maximum minus minimum. sum and average of data
measured at the same time on multiple channels. you must configure groups berorehand.
Example of settings where the averages for channels 001. 002, 002, 004, 006 and 008 are
computed:
Configuration of groups: .
In the SET menu. assign channels 001, 002..003, 004, 006 and 008 to group GOl. as shown
below:
SET=GROUP
GROUPNo.=G0!
G01=001-004, 006, 008
Define the computational expression that computes the average of group 1. as shown below:
CALC=CLOG.AVE (G01)
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12.3 Satting & Constant

o~ - -~ Eiacll
SET-_—\/‘\)Nb 1 L FUNS - PRINT
T G| S ] wied

>Select Setting Pa:ameter ST
__SYSTEM UNIT #~TH CONST TRE'.Z TIMSF LOS s e

- N

wcrarr] sty | “Canrany “wroncs

[ofe SR VDR (VL T - Press the SET key 1o enter the SET menu.
> Selecvse: BZi using the (N keys.
* To escap: from a low er menu, press the MODE (ESC) key. Its main menu will appear.
although new setting~: eiections will not be kept.
* New setungs/selections will be kept when you reach the final display of that seuing.

(Main menu)

g m—

+
CONST [ENTER] — CONST No.=K01 (ENTER]

K01 KC2 K03 K04 K05 K06 K07 KOB K09 K10

Ao Kor-EBEEERS EATER)
— e

‘w 01 23456789E

***SET OK***(End of setting) [ESC —

~ Upto 30 constants (KOI to K30) can be set.
The number of significant digits is 5 excluding the decimal point. If exponent is used. the

mantissa and exponent must consist of 5 digits and 2 digits, respectively.
The configurable ranges are:

+ -1.0000E + 35 to -1.0000E - 35

0

* 1.0000E - 35 to 1.0000E + 35

12-7
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12.4 Starting/Stopping Computation

Computation can be started and stopped from the FUNC menu or using the evenvaction function.

Starting/stopping computation from the FUNC menu
Press the FUNC key and select the desired operation from the FUNC menu.
* MATH START
Starts computation. This is displayed while computation is not in progress.
* MATH CLR START
Clears computation results then re-starts computation.

|
|

Computed data

¥ o
I Stop Clear/start
Start Start

*+ MATH STOP
Stops computation. Computation results are not cleared. This is displayed while computation
1s in progress.
* MACH ACK
Clears status indication which is displayed in case of incomplete measurement during -
computation.
For a detailed description of the FUNC menu. refer to 9.3, “Alarm Acknowledgment, Alarm Rest,
Timer Reset. Kevlock, and Message Printout” (page 9-14).

Starting/stopping computation using the event/action function
The event/action function can be used to carry out the following operations.
* MATH START

Starts computation.
* MATH STOP

Stops computation.
* MATH CLEAR

Clears data before the first computation is carried out.

IR I IR T
Computeddata| @ : 1 © el Lo
v © Lo
pen bl lé
v '] : HE .
Start Clear u Measurement interval
» MATH RESET
Clears data after the first computation is carried out.
AN A
S S S
Computeddatal & | 1 o I i ! :
S TR A R
o 7 Pobo o
f f u
Start
# Reset Measurement interval
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12.4 Suaarting:Stopptna Computation

Eventaction function
An examne of seting e e entfacharn luncuon s giver. pelow
Sei the ovenvaction function {7 vou v 210 to reset the results atier computation is carried out o7 o

Cefially {21104 0F UM, then resums Comrutaton,

- Set TIMER PST tor ne MPUNT KEY: 1 evenc.

CSet MATHEETART tor the same MFUNC KEY: 1 event.

.Set MATH-RESET ior TIMER:! event.

. Set the mode for TIMER No.l 1o RELATIVE and TIME t0 “00 0:0C™

After the above settings have been made. press the MFUNCI key. Timwer | will be reser
according to the above steps | and 2. then computation starts.  Afier elapse of one hour.
compuzation results will be reset according to step 3. but computatior will stili continue. Wnen a
further hour elapses. computation results will be reset. The above uperaticsns will be carmied out
repeated!y until computation 1s stopped.

For u delaiwed description ¢f the event'zcuon function. refer to 9.1, “Sething Event/Action
Funcucens™ ipage 9-1). Refer to pages 2-9. 6-2 and 6-3 for a descripuon of timers

ARSI [ B

X

Status display during computation

The foliowing status symbols are displaved in the sub-displa. . (lowest display section).

:Compumtiun 15 in progress.

m:lncomplete measurement has occurred. If this status occurs frequently. reduce the number of
equations or reduce the measurement period. The number of cquations may be too large for
computation to be carried out within the specified measurement penod.

Restrictions during computation

The following settings cannot be made while computation is in progress.
* Measuring range

» Computation equation/constant

* Group

* Copying when range copying is "on"

12-9
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12.4 Starting/Stopping Computation

Examples of Setting Using the Event/Action Functions

* Sum the valuc: measured on channel 001 from 8:00 to 9:00 every day.
Setting the MATCH TIME field:

Configure the DX recorder so events occur at 8:00 and 9:00 every day.

(Main menu item)

SET=
{Submenu items)
MATCH TIME  [ENTER}—MATCH TIME No.={ (ENTER] Selects match timer no. 1.
123
¢ .
1:TIME=D0 08:00 00 Sets the date to 00 and time to
>Set Day & Time DD HH:MM:00 8:00.
i
***SET OK™*(configuration complete) [ENTER)
i
MATCRH TIME N0=g Selects match timer no. 2.
123
¢ .
1 :TIMEm [ENTER) Sets the date to 00 and time to
>Set Day & Time DD HH:MM:00 ©:00.
$

***SET OK™**(contigurstion complete) [ENTER)

Setting the EVENT/ACTION fields:
Configure the DR recorder so it uses the match time as the event to clear computed values and
then start computing at 8:00 and ends computing at 9:00.

(Main menu item)

SET=
(Submenu items)
LoGIC [ENTER|~~LOGIC BOX No.=§ (ENTER)
(01 to 30)
Selects match time 1.
1 Provides the setting
{ tor clearing computed
';'SET OK***(configuration complete) [ENTER] Vvalues.
LOGIC BOX No.=2 NTER
(01 o0 30)
4
Im Selects match time 1.
Provides the setting
[l for starting computing.
";SET OK"'(eoMIgwlﬂon compiete) m
LOGIC BOX No.=§ (ENTER]
(01 10 30)
$
[ENTER| Selects match time 2.
EDGE J M, [ENTER] Provides the setting
il ] o tor ending computing.
*“**SET OK***(contigurstion compiets) [ENTER]
Computation equation:
CALC=TLOG.SUM (001)
If. in the evenvaction functions, you have assigned the same event to more than one LOGIC BOX
number at the same time. the DR recorder executes computing, beginning with the smallest
LOGIC BOX number. In the above configuration. the DR recorder clears computed values at
8:00 and starts computing. The values and behaviors of the event/action functions when
computing is done with the above configuration are as follows:
12-10




S

Hesults o P
computing ™~ 0 e
puting 200 9:00 ?\exot :fa:/h‘ ¢.20 of the nex: 2zy
Titne s _ - L
I L Z A
Logic box 1 Resetting ot computed vziue Resetting of computec value
Legic box 2 Start of comiputing Start of computing
Logic box 3 Erc o’ Ena ot
computing computing

+ Sum the values measured on channe! 00! every hour
Setting the TIMER field:
Cunfigure the DR recorder so an event occurs every hour with reference to the hour GO.00

{Main menu iiem)

o —

I (Submenu items)

TIMER  [ENTERI—TIMER No.=§! [ENTER.
123456
1‘: TIMER MODE=ABSOLUTE  [ENTER Absolute time
1l: TIME=§E [ENTER One-hour interval
1: REF TIMEDBED0 TER oo the

reference time.

***SET OK***(contiguration complets) (ENTER|

Setting the EVENT/ACTION fields:
Configure the DR recorder so it clears computed values at the time set on the timer.

(Main menu item)
SET=

(Submenu items)

LOGIC [ENTERI—LOGIC BOX No.=f

(0110 30)
{

m Selects timer 1.
Resets the

) computed value.

***SET OK***(configuration complete} [ENTER]

Computation equation:
CALC=TLOG.SUM (001)

To start computing, press the FUNC key and select MATH START from the FUNC menu.
The values and the behaviors of the event/action functions when computing is done with the
above configuration are as follows:

of computing

. 8:00 900 10:00 11:00 ©°00C 13:00 14:00 15:00 16:00 17:00
Time ] | 1 | 1

12.4 Stzruina/Stopring Computatior

AN A AL LA AD A DD
End of setting ‘ Reference time ‘ ‘ l
Start of computing ;

Resetting of computed vaiue
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12.5 Setting Actions to be Carried out in Case of
Computation Error and Setting the Time Axis for
TLOG SUM

Relevant Keys

P
: | RECORD
LSETU P=MATH :Eﬁ (Fune v PRINT Yo
[ >Select Setting P 1 G ‘ et
> INQ Parameter | b " ? )
{_PRN ADJ SCANINTVL RECORD MATH_ALARM A" (= | (LT e
|

|

- uronce

T ey,
{CHART: SET | %

(oL A L R (LT » Carry out the following steps to enter the SET UP menu.

1. If the SET UP menu is not currently displayed. tum the power OFF

2. While holding the DISP key. turn the power ON. Make sure you still continue to hold down
the DISP key for approximately another five seconds..

* Select/set £ using the (2N keys.

* To escape from a lower menu, press the MODE (ESC) key. lts main menu will appear.
although new sentings/selections will not be kept.

(Main menu)
SET UP=

MATH [ENTER| — MATH ERROR=30VER
+OVER -OVER

‘ s
TLOG TIME SCALE=JSEC
OFF /SEC MIN /HOUR

}
TLOG CH ERROR=SKIP
ERROR SKIP

13
TLOG CH OVER=ERROR
ERROR SKIP LIMIT

4 -
TLOG PSUM OVER=0¥F
OVER ROTATE

***MATH SET***(End of setting)

THEE
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12.5 Setting Ac:yne t2 e Carriec oul in Cass of Computauan o and Setting tne Time Axis fo TLOCG SUM
g Ine E ¢ ¢

Explanation

Dispiaying/recerding in case of compurtation error (MATH ERROR!
Cond b determen wheno s =ONVER 0 OVER oo distidc e eceiding i caae o5 comiputal, 7

2TTOr

Time axis scale for TLOCG SUM (TL0G TiME SCALE}

For TLOG.SUM of time sen=s. caie 1 auded at each messurement mterval,. However i oo case
of & ineut having umi of 78, min o - ke flow rate, the compaiation reswr will ditfer from the
aciua; salue. if additior of data is carricd out. bn this cose setting TLOG TIME SCALE
according 1o e upic ¢f the inpat wili cavse the data measured 8t measurement intervals to be
pracessed according ' the unit of tie mnpet.

For instance. if the measurement irizrval is 2s and input value is 100 m’/min, the computation
result will be 30000 after the elapse of one minute. sint+ 190 is added every 2 seconds. Setting
TLOG TIME SCALE 10 /min wii. .use the measured data to be muitiplied by 25/60s at each
measurem<nt snterval. thus making the resuit close to the towal input value.

I thi fencaon s set o OFF, simpic addition of data wel! be camied out.

Process of abnormal data during TLOG or CLOG /TLOG CH ERROR)
Used 10 select the process method i0v #onormal data optained dur:ng TLOG or CLOG.
* ERROR : Abnommal data 1¢ processed as a computanon error.

» SKIP  : Abnormal data is ignored and computation 1s continued.

Process of overflow data during TLOG or CLOG (TLOG CH OVER)

Used to select the process method ror overflow data obtained during TLOG or CLOG.

* ERROR :Overflow data is processed as a computation error.

« SKIP  :Overflow data is ignored and computation is continued.

* LIMIT :Overflow data is treated as the next data for computation.
Measurement channels to which linear scaling is applied: Specified scaling upper-/
lower-limit
Measurement channels to which no linear scaling is applied: Upper-/lower-limit of
the measuring range
Computation channels: Specified LEFT/RIGHT vaiue

Processing of the results of TLOG.PSUM computation

* OVER: If the result of a separate calculation of TLOG.PSUM (XXXX) exceeds 99999999. the
DR recorder goes into an overflow.

* ROTATE: If the result of a separate calculation of TLOG.PSUM (XXXX) exceeds 99999999,
the DR recorder resets the value subseguent to 99999999 10 0 and continues computing.

The process is effective only when a pulse input module is installed.
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13.1 Periodic Maintenance and Recommenced Paits
Repiacement Perioc

Periodic maintenance )

Cheek the recorde: '» opcrutton peiocically tr keen 10in good operating eonadiuon. Execiuns
check the jollowing items and roplace consumabiz parts as needec. Do not use a lubnicant tor
periodic maintenance.

+ Are display and recording functicning properiy?

* Are there blurred or broken scction: of the recording or printout characters?
When replacing the ribbon cassette. refer to Section 3.3, "Chan and Ribbon Cassetie
Installation.”

¢ Is the chant paper feeding properly? When replacing the ribbon cassette. see Section 3.3,
“Charnt and Ribbon Cassct'c Insialiation.”

* is there enough chan nape left”

* The remaining char. pape: i2ngth is printed in the iwcft margy of the chart at 13-cm intervais
(DR130) or 20-cm intervals (DRZ230/240).

* When replacing the chart paper. see Section 3.3, “Charnt and Ribbon Cassette Installation.”

If problems develop with the recorder, see Section 13.3. “Troubleshooting.”

Recommended parts replacement period
It is necessary that recorder parts be replaced periodically for use of the recorder over an extended
period of time. The table below shows the recommended parts replacement periods for specific
parts that wear out. These replacement periods indicate where the recorders have been used under
normal operating conditions. When replacing parts. refer to these replacement periods taking the
actual operating conditions into consideration. When replacing parts other than the chart paper.
ribbon cassette, or fuse. please contact your nearest Sales representative. Addresses may be found
on the back cover of this manual.

Part Part number Replacement Description
period (in years)

Display B9233KJ 34 30.000 hours

Fuse A1350EF 2 For AC power supply (250V/
2.5A. time-lag fuse)

Fuse B9573TZ 10 For printer board (500 mA)

Motor B9233EA 5 For chant paper

Motot (DR130) B9231CM 5 For carriage (with a screw shaft)

Motor (DR230) B9232CM 5 For carriage (with a screw shaft)

Motor (DR240) B9233EF 5 For carriage (with a screw shaft)

Motor B9233GR 3 For ribbon cassette

Lithium battery (DR130) B9231XG 10 For backup of information that
has been set

Lithium banery (DR230/DR240) B9234XZ 10 For backup of information that
has been set

Fluorescent lamp (DR230/DR240) B9628ZN 34 Internal assembly lighting (30.000
hours)

Printer head B9233HA 3 1.5 x 10* dots (depend on the set
conditions}

Carriage B9233GA 5 Depends on the set conditions.

aJueUIjUR pue
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13.2 Replacing the Fuse

e

« The fuse must be of the specified rating (current, voltage, type) to
prevent a fire hazard.

» When replacing the fuse, be sure to turn off the AC power switch and
check that the source of the DC power supply is turned OFF also.
Next. remove the. AC power cord, power supply wires, and DC power
supply connector. Then, replace the fuse.

* Never shont-circuit the fuse holder.

[ e )

Fuse Rating
The fuse must have the following specifications:
For AC power supply
Maximum rated voltage: 250 V. Maximum rated current: 2.5 A Type: time-lag
Standard: IEC/VDE certified Part number: Al350EF

Replacement procedure
To replace the fuse. proceed as follows:
DR130/DR230 (in case of AC power supply)
1. Turn off the power switch. Tumn off the AC power switch also on the rear panel of the DC
power supply model.
2. Unplug the AC power cord from the power outlet.
3. Remove the fuse holder at the side of the AC power connector on the rear panel.
4. Remove the blown fuse from the holder.
5. Insert a new fuse into the holder and then install the holder in place.

DR130 DR230

13-2
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13.2 Replazing tne Fuse

DR240
Tum off tae power swiich.
. Disconnuct tae power connections

(ST SO R

-Open tae front and display eoors 10 gan access o the ivee Loidet Use o wodi s oresdei .
1o turn the fuse-holder screw counterclockwise  Toen reinave the jus: Boider

<. Remove tie blown fuse frem the nolaer.

5. insert o new fuse 1nto the hoider and ther install the holuer ir place.

Note
The fuse is located in the case at the rear side of the main unit where the input/output module is connected.
This fuse may not be replaced by the customer. Fuse rating is a 250V2A time-lag fuse with IEC/VDE
centification for an AC power supply.

-
w
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13.3 Troubleshooting

If an error codz appears on the display. see Section 13.4. “Error Codes.”
If servicing is necessary. or if the instrument is not operating correctly though the following
corrective actions have been taken, please contact your nearest sales representative. Addresses

may be found on the back cover of this manual.

Problem Probabte Cause

Corrective Action

Recorder does not operale. Power switch is oft

Turn on the power. There is also an AC power switch on the back
panct on the DC power supply model

(The recorder camage and chantdo  Power supply is pot
hot move.} connecied properly.

Coanect properly.

Supplied power does not
mezt powerrcquirements.

Use power meeung 1Ls Teysirements.

Fuse biown. Replace fuse. tIf the fuse blows immediately alicr wurmng on the
power, servicing will be reyuired.
Quiput beyond its himits laput specifications are pot Correct input specificatrons.
Flucwating indicavon cotrect.

Carriage swung over

incorrect mieasunng range or
recording span

Change measuring range of recording span.

Nope d

Cuonnect inpul wiring far away 170m pose SOUTe.

Ground revonder.

Ground measurement obicet.

Isolate thermocouple from measurement ubicct.

Use shielded winng for input linc,

Chanpe A/D integral times.

Use moving average

Usc input filver.

No countermeasure waken
against ambicnt lemperaure

changes.

Install imput termenal cover properly.

Protect recorder from blowing air of tan

¥.cep temperature changes near input terimnals smali.

input connecied improperly.

Conncct input properly.

Connect module properly .

Tighten screws property.

Isolate RTD from ground.

Replace disconnected thermocouples.

Recorder connccied in paraliel
with other instruments.

Do not usc burnout functions in olher instrumenis.

Ground recorder and other instruments in the same ground linc.

Do not connect recorder in parallel with other insiruments
(for use with dual-clement TC).

RIC set improperly Set RIC properly.

tfor TC input)

Dot-printing position Calibrate correctly.

o1 calibraied correctly.

Other cause. Conlact your nearcst sales representative.

Defective display Noise Lay input wiring lar away from noisc source.
Ground recorder.
Ground measuremen ohject.
Isolate TC from measurement object.
Usc shielded wires fur anput line.
Change A/D inicgration times.
Use input filer.

DC supply voltage is low. Increase the input vohiage or use a thicker wire 1o fower the wire
resistance (The voltage at the DC power supply connector may be
lower than the operating supply vollage range duc 1o the ware
resistance).

Data indicates “Xxxxxx” Input module connecied Connect inpul properly.
improperly

Recorder does poy work even with Rev-lock not released.

Disabie kev-lock funcuons in sciup nuxde.

eration key pressed.
or ids Recorder set in remoie mode.

Set recorder in Jocal mwde.

Other causc.

Contact your nearcsi sales represestanve.
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13.4

If servicing ts necessans on i the rees

COrrecity ¢ action.. nas o been Ren. . .ol

Errcr Codes

WU QeSS DO

MOUr hegte

found on the baci cover of tms muns.

Pk, vortectls ever i

Caades Tepresentati .

B e follovarn

Addresses may e

Error Code  Error Corrective Action

001 Syslen: ermor. Conact vour nzarest Sales representatine.

002 Set daw out of range. Set numenc data correctly.

003 Time set incorrectly. Set time correctly.

004 Channels set incorrectly. Set channels correctly.

005 Invalid setting function parameter. Set parameler correctiy.

006 Invalic characier sinng. Set characte. string corectly.

7 Invahic type ¢ imnut terinput module. Set the tvpe of input correctly.

008 Invaiic range setung 17 innul modul-. Setrange correcti.

009 Numer. values out ¢ : Set numicnie valoe: corectly

01! Allempizd to g0 manuz.. nzader. fist or Install ne s chart pupes
setup iIst printoui at the end of chart paper.

030 There may be a module that cannot be se: Re-set ranges or chanaels with
in channels with conunuous ranges. continuous ranges.

031 There may be an invalid module in channels  Change channels in which
with continuous ranges. continuous ranges are set.

040 Reference channel number greater than Change the reference channel number.
that of the channel for interchannel
differential computauons.

041 Skipped range in the reference channe) for Change the range in the reference channel.
interchannel differential computations.

042 RPJC range in the reference channel for Change the range in the reference channel.
interchannel differenual computations.

043 SCALE in range setting in the reference Change the range in the reference channel,
channel for interchannel differential
computations.

044 The reference channel for interchannel Change the reference channel number.
differential computations does not exist.

045 The left and right spans are identical. Change the scale setpoint.

046 The left and right scale values are identical.  Change the scale setpoint value.

060 The alarm setting was made in the channel Change ranges.
where SKIP was set.

061 The alarm was set 10 a channel with ranges Change ranges.
where alarm setting cannot be set.

062 The alarm setpoint is out of range in a Set correct alarm setpoint.
channel with continuous ranges.

063 Relay number set incorrectly. Set relay number correctly.

080 Invalid character strings for group setting. Set character strings correctly.

081 Invalid channel in character string for group ~ Set channel correctly.
setting.

083 Partial compaction set to a channe! where Change ranges.
SKIP was set.

084 Partial compaction set to a channel in Change ranges.
which ranges cannot be partially compacted.

085 Partial compaction out of range in a channel  Set correct partial compaction range.
with continuous ranges.

086 The left and right zones have the same values. Change zone set values.

087 The left zone is wider than the right zone. Change zone set values.

088 The left and right zones are less than 5 mm Change zone set values.
aparn wide,

089 Copy channel setting error Sets the correct channel.

090 Auempted to copy a message with the same  Change copy source or destination.
source and destination number.

091 Ilegal protocol for logic setting. Set correct protocol.

asueuajuley pue
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13.4 Error Codes

100 No equaucs aption Not possipie 1o make any computanon
sengs.
101 invalid cocz 1n the equation Set the equation correctly.
102 Incorrect nomber of ( 1 in the equation Set the correct number of ¢ ),
103 Syntax errc: Set the equation correctly.
104 Hiegal charscter(s) or codets) is used before  Set the equation correctly.
or after an cperator.
105 The right azJ feft spans aré the same. Change the span.
106 Attempied := make range setting during Stop making range setling.
computatios.
110 Syntax errcr for computation constant Set the constant correctly.
111 Out of cons:ant setting range Set the constant within the range.
120 Floppy disk not inseried or not formatted. Insert a formatted floppy disk into the
drive.
121 Insufficien: memory Delete unnecessary files.
122 Incorrect fiiz name or volume name Set the correct file name or volume name.
123 Attempted to make settings Stop making the settings.
which are not allowed to be made
during saving or reading of measured data.
124 Too many files in the media Delete unnecessary files.
125 Attempted to read data which was saved Select data which has been saved
by another instrument model. by DR/DA.
127 Atiempted 10 save data in a write-protected file.  Cancel write-protection.
128 No event/action has been set. Set the desired action .
130 Incorrect channel found during saving Set the correct channel.
or reading ¢ measured data.
132 Attempted i format the disk while a file is open. Close the file.
134 Set-up daia saving error
135 Internal daw error
136 Incorrect copy channel Set the correct copy channel.
139 Other med:a related ervor
14] Disconnecied modules were selected. Specify correct modules.
143 Modules seiected which cannot be calibrated. Specify correct modules.
144 Calibration done improperly. Check electrical connections.
Calibrate again.
If the same erTor occurs again, contact
your nearest Sales representative.
145 Hardware becomes faulty during calibration.  Tumn off the power and then on.
Calibrate again.
If the same error occurs again. contact
your nearest Sales representative.
ROM ERROR System ROM error Contact your nearest sales
representative.
ROM ERROR* System ROM error Contact your nearest sales
representative.
RAM ERROR Main memory error Contact your nearest sales
representative.
RAM-DISK ERROR RAM disk error Contact your nearest sales
representative.
FLOPPY ERROR Floppy disk error . Contact your nearest sales
' : representative.
MAIN NV READ ERROR Internal nonvolatile memory read error Contact your nearest sales
representative.
MAIN NV WRITE ERROR Internal nonvolatile memory write error  Contact your nearest sales
representative.
CARRIAGE CANNOT MOVE Printer eror Contact your nearest sales

SYSTEM ERROR OO
(00 : number)

RESET ERROR

An error occurs between the main unit
and communication moduie.

System error 10 (300 : number)

representative.
Check whether each unit or

power code is connected
properly after turning off
the power switch. If the
same error occurs again
even though you turm on
the power swilch. contact
your nearest sales
representative.

Same as above.
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Calibration

Ve ressmmend tha, vou calibrate 30 leisi once & »2.7 10 assure - meusurersent aocuracy. Woen
cahibraung, picase contact your nearsst dakes representative at it zdaress on the back cover of this
nmasua:

Froso .od hold the MGDE key und then tum on ne nower switah te plewe the recorder in the
caitbrzion moge  Select the v odule to calibrat: e recorder on L module basis. After
compicting the calibration. turr: off the power anc then um it back on wren resuming the
measurements.

L
CAUTION

Y e ccnuse e DISPLAY mode oniy jor a calitr.. L adjustueitt. s maladyesied, the recorder may
bev. e faulty. For details, please conact your neriest Saies represeniaive,
C

Calibraton needs selection of:

* a module and;

* the calibration mode.

Once the module has been selected. itis no longer selected again as long as the calibration END
mode is not executed.

Calibration mode

+ CAL/EXEC mode: This mode enables specified ranges to be calibrated.

» DISPLAY mode: This mode enables current calibrated values to be displaved.

* END mode: This mode enables calibrated values to be stored in the internal nonvolatile
memory and terminates the calibration mode. (If ABORT is selected, the calibrated values are
not stored in memory.)

Module selection error

The following error messages are displayed:

* The specified module remains disconnected (ERROR141).

* The specified module is such that it cannot be calibrated (ERROR 143).

Calibrated data error

The following error messages are displayed:

* Attempted to remove the module during calibration. Or hardware error: ERROR 145
* Invalid calibrated data: ERROR 144

* Attempted to set invalid numeric values in the DISPLAY mode: ERROR 145

Note

When a calibrated data error appears. the efror data are stored in memory.

aJueudUBY puUB
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13.5 Calibration

Required Equipment

Name Measurement Accuracy Recommended
Range
DC Voluage Generator OV 10 50V 0.005% of seting+1pV Yokogowa 9000, 4808
DMM 0V 10 50V 0.005% of setting+1uV HP345%
Decade Resistance Box 0.1 to 10000 0.01% Yokogawu 2793
* For OV input. it is necessary (o either short the input terminals, or to monitor the output voltage using the
DMM.

Calibrating Conditions

Ambient temper . 23°CH2°C

Ambient humidity : 55 10%RH

AC power supply voltage : 100 t0.240 VDC

DC power supply voltage : 12 to 28 VDC

Power supply frequency : 50/60 Hzt1% (for AC power supply model only)

Warm-up time : at Jeast 30 minutes for this recorder. and necessary warm-up time
for the used equipment

Connection (terminat screw connections)
* DC Voltage Measurement
* Apply a rated voltage in the voltage range that is to be caiibrated to channel 3.

|°' occ 8
; =1k sgc ol
i =& goj &
. — S 20 S;
Input terminal ! ; |
(K-> I = ~3 ————1.]
< bj

DC Voltage Generator

+ Short-circuit between “+" and " terminals in channel 2.

I @B@ (CH2)
|

input terminal

* Temperature Measurement Using RTD
+ apply the 100Q resistance to channel 5.

b B A
CIICIIIGD) come
L1 ]
Input terminal

* Short-circuit the resistance input terminals A, B, and b in channel 4.

b B A
cHs) PO:::‘:"::’O
-0 ‘
Input terminal ? O O O O O O
N e
= Decade Resistance Box

13-8




13.5 Cailuratis”

Ertering the sgiibration moae

Iowtdle preasin s ans noidees the L00e Key, W on e power

Scilecting tne moduie numbers
I With T

MODULE No=0
123258
3. Press the ENTER key.

Caziest e module aumbe

Calibrating in CALUJEXEC mode
4. With 5T | select the CALEXEC miode.

AD JUST MODE=CAUEXEC

>MODULE No=?

DISPLAY CAL/EXEC END

5. Press the ENTERK key.
6. With ¢NCT . select the calibration range.

AD JUST RANGE=20mV

>MODULE No=0

20mV 60mV 200mV 2V 6V 20V 50V Pt:1mA P 7

7. Enter the rated value in the selected range.
8. Press the ENTER Kkey to execute calibration. During the calibration. the following display
appears.

A/D Adjusting

>MODULE No=0

20mV 60mV 200mV 2V 6V 20V 50V Pt:imA P T
9. After the calibration is completed. the following display appears.

***CALCEND***

>MODULE No=0

>AD JUST RANGE=20mV
10. Press the ENTER key.

-t
w

2ourUajUIRW pUe
Bunooys-ajgnoa)
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13.5 Calibration

Checking calibrated values in the DISPLAY mode
Use this mode only for checking calibrated values. In tms mode. you can adjus ¢ calibrated value.
but, if this value is invalid. the instrument may be inoperative. For details. corzz2t your nearest
Saies represemtative.
11. With €T . select the DISPLAY mode.

AD JUST MODE=DISPLAY

>MODULE No=0

DISPLAY CAL/EXEC END
12. Press the ENTER key to display the calibrated value display items.

The following shows where the universal input modules are calibrated.

The calibrating procedures for DC V/TC/DI input modules are those except RTD in universal
input modules.

13. The calibrated values are displayed as follows:

20mV_ZERO=- 1

>MODULE No=0

>

14. Press the ENTER key.

15. Display the calibrated-value display items in the following order:
Repeat steps 13 and 14 above.
20 mV SPAN = 60 mV ZERO - 60 mV SPAN — 200 mV ZERO - 200 mV SPAN = 2V
ZERO -2V SPAN = 6 VZERO - 6 V SPAN - 20V ZERO — 20 V SPAN - 50 V
ZERO = 50V SPAN = Pt | mA ZERO — Pt: | mA SPAN - Pt: 2 mA ZERO = Pt 2 mA
SPAN = Pt | mA-H SPAN — Pt: 2 mA-H SPAN — Cu: 2 mA ZERO — Cu: 2 mA SPAN

16. After checking the [Cu: 2 mA SPAN] calibrated value in the above calibrated-value display
items. press the ENTER key.

*** DISPLAY END ***

>MODULE  No=0

>
17. Press the ENTER key.
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) 15.5 Cubibraton

Completing the selected moduie calibration with the ENL mode
e With 20 T seiedt e eNDinode,

AL JUST MODE=END

>MODULE No=(

DISPLAY CALEXEC END
19. PRESS the ENTER ke
20. With 72>~ . select STORE or ABORT.

A/D ADJUST END=ABORT

>MODULE No=(0

ABORT STORE
21, Press the ETER key. Keturm to operation 2.

Terminating the calibraticn mode
¢ 22 Wher vou return (0 normai measurement afte” completing calipration, turn oft the power anc
then back on.

CAL/EXEC mode (for calibration of a specified range)
* ltems for calibration range

« Items for the calibration range vary depending on the type of module to be calibrated.

* For use with universal input modules. select the items for the calibration range from among
the following:
20 mV/60 mV/200 mV/2 V/6 V/20 V/50 V/Pt: | mA/Pu 2 mA/Pt | mA-H/Pt: 2 mA-H/Cu:
2mA

* When the DC V/TC/DI input module is seiected. RTD in the universal input module is not
displayed.

» Displaying error messages
The following error messages are displayed.
* Attempted to remove the module during calibration. Or. hardware error: ERROR 145
« Invalid calibrated data: ERROR144

Note

* When calibrating a high-precision RTD (Pt: { }-H). do so after calibrating the voltages to maintain
accuracy.

« When a calibrated data error appears, the error data are stored in memory.

< 1f ERROR145 appears, tum off the power and then back on to restart operation. If the same error occurs
again, the recorder may be defective.

« If ERROR144 appears, check the electrical connections and input data. If the same error occurs again.
the module to be calibrated may be defective.

9oueuUdUIR pUB
Bunooys-ajqnoiy
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13.5 Calibration .

DISPLAY mode (to display and adjust the calibrated value)

Use this modz only for checking the calibrated value. In this mode. you can adjust the calibrated
value, but. if it 1s invalid. the instrument may be inoperative. For details. contact your nearest
Sales representative.

» Calibrated-value display items

* Calibrated-value display items vary depending on the type of module to be calibrated.

* For use with universal input modules, display calibrated-value display items in the following
order:
20 mV ZERO — 20 mV SPAN -» 60 mV ZERO — 60 mV SPAN — 200 mV ZERO —
200 mV SPAN — 2 VZERO — 2 V SPAN = 6 VZERO = 6 V SPAN = 20 V ZERO —
20 V SPAN — 50 V ZERO = 50 V SPAN = Pt: | mA ZERO — Pt: | mA SPAN = Pt 2
mA ZERO = Pt 2 mA SPAN — Pt: | mA-H SPAN — Pt: 2 mA-H SPAN - Cu: 2 mA
ZERO - Cu: 2 mA SPAN

* When the DC V/TC/DI input module is selected, the displayed values for RTD in the
universal input module can be modified without influencing operation of the recorder.

* The calibrated values appear in the above order each time the ENTER key is pressed. If the
MODE key is pressed while displaying calibrated values, the display returns to “A/D ®
calibration mode selection,” and the calibrated value already adjusted before pressing the
MODE key is canceled. Calibrated values are effective immediately after terminating the
DISPLAY mode.

 Adjustable ranges are -32768 10 32767 (excepting 16384, -16384, 16385 and -16383).
» If the following numeric values are set, errors appear.

Qutside the range from -32768 to 32767: ERROR002

16384 or -16384: ERROR145

16385 or -16383: ERROR 144

} * Adjustable range and error display
|

Note
* In the adjustable ranges. if the following are not satisfied. the adjusted module is recognized as an error
module.
* Calibrated value (ZERO) : -3277 103277 (ideal value = 0)
« Calibrated value (SPAN) : 29491 t0 -29491 (ideal value = -32768)

ZERO calibration
| 8217 0 3217 :
| ) ] i
i I {
S U S, I
| -28481 -32766 29491

SPAN calibration
* When calibrating the DC, TC, or DI input module, you need not calibrate an RTD.

END mode (storing a calibrated value in the internal nonvolatile memory)
Select one of the foliowing two:

* STORE : Stores data in the internal nonvolatile memory.

* ABORT : Cancels the storage of data in the internal nonvolatile memory.
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14.1 Specifications of DR130/DR230/0R240

D% 3¢DR22/DRI4 ioduies (xpecifed at ttime of order. w2 cannot be increused ata dawe: imer -
¢o. RTD. TC. 30 DOV DL (dedivaics input

Alarm module: 10ct: imake contact

Commun:cation imeriace module: s=lectable trom GP-18 ur P.£.232-C

DI/DO nodule: alarm 2-point outpu. (transfer contact). i#i! output. chart-end output. input signal for

Innbu mindule: untver ot (D7 vol

remote control
Max. number of modules : DR13(: 4
DR230/240: 6
alarm miodule in combination with -A4 option: only 1
communication output module in combination with -C Z- opuicr only |
DI/DO movduie in combinauon w:ti -R1 option: only |

Input

input type

® Universal. or DCV/TC/DI inpu..
Number of channels/terminal type
DR130 : Selectable from 10720 ch. and screw/clamp terminal.
DR230/DR240 : Selectable from 10/20/30ch, and screw/clamp terminal.
input method
floating unbalanced input. each channel mutually isolated (channel independent)
The RTD range has a common potential (terminal b)
AJD resolution
+20000
A/D integration time
20ms (50Hz). 16.7ms (60Hz). 100ms (10Hz) selectable or automatically switched between 50/60Hz
(Except, auto switch does not function on the DC power supply model.)
Minimum measurement interval

DR130
Fier ONOFF | | owpass filter OFF Low-pass fiiter ON
number \_integration|20ms116.7ms| 100ms  |20ms/6.7ms|  100ms
of channels time] (SOH2/60Hz (10Hz) | (S0M2/60Mz) |  (10M2)
10 28 4s 3s 125
20 2s Ss 4s 15
DR230/DR240
Filer ONOFF | | ow.pass fliter OFF | Low-pass filter ON
number N\ 20me/16.7ms| 100ms  |20msM16.7ms| 100ms
of channels timel (SOH2/80Hz) |  (10H2) | (SOH2/80Hz) | (10H2)
10 0.5s* 4s 3s 12s
20 2s 5s 4s 15s
30 2s 6s 4s 20s

¢ 2sif the power monitor module is installed

Reference junction compensation

Switchable internally or externally for each channel.

Compensation accuracy for the reference junction

(measured at 0°C, where the input terminals are balanced)

TypeR,S.B, W 1x1°C

Type K,JLE, T,N,L U :305°C

Maximum allowable input voltage

2V DC or lower range, TC, RTD. DI (CONT) 1210V DC

6V DC or greater range, DI (LEVEL) 1 360V DC

Normal mode voltage

DC voltage. TC  : 1.2 times the rated range or less (at peak value, including 50 or 60Hz signal
component)

| RTD : 50 mV or lower (at peak value)

‘ Normal mode rejection ratio

40dB or greater (50/60Hz +0.1%)

suoneajvadsg
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14.1 Specifications of DR130/DR230-DR240 ®

Common mode noise voltage

250V AC 2 150/60H2)

Common mode rejection ratio )

120dB or czater (50/60Hz +0.1% . 5002 unbalanced. between the negative measurement terminal

and grounc ’

Maximum noise between channels

150VAC s (50/60Hz)

Measurement range, accuracy and resolution

As describsd below, under the following operating conditions:
Ambient :zmperature: 23 £2°C; ambient humidiy: 55 +10% RH: power supply voltage: 90 to
250 VAC (AC power supply) or 10 to 32 VDC (DC power supply)/90 10 132/80 to 250 VAC
(when /P5 option is specified); power supply frequency: 50/60Hz within 1% warm-up time
30 minutzs or more; vibrations and others not affecting instrument operation.
However. RTD input is not available with the DCV/TC/DI input module

| T Measurement (digital display) Maximum
nput ype Measurement range Measurement accuracy resolution
DC Vohage 20m\ -20.000 10 20.000mV +(0.05% of rdg + 3digis) 1uVv
60mV ~60.00 1o 60.00mV +0.05% of rdg + 2digits) 10V .
200m\’ =200.00 10 200.00mV | +0.05% of rdg + 2digits) 10pV
2V -2.0000 10 2.0000V +(0.05% of rdg + 2digits) 100pV
6V -6.000 10 6.000V +10.05% of rdg + 2digts) LV
20V ~20.000 10 20.000V +(0.05% of rdg + 2digiis) ImV
S50V -50.00 10 50.00V +(.05% of rdg + 2digits) 10mV
TC R *110.010 1760.0°C H0.05% of rdg + 1C)
(Note that Accuracy However.R.S:0 to 100°C.£3.7°C
of reference junction 100 10 300°C.21.5°C
compensation is not { S *110.010 1760.0°C B:400 10 600°C.£2°C accuracy
considered). B *1 10.010 1820.0°C less than 400°C is not specified.
K *1|-200.0101370.0°C #(0.05% of rdg +0.7°C)
However.K attains an accuracy of 0.1°C
+0.05% of rdg. +1°C) within the
range between -200 10 -100°C.
E *1 | ~200.0 to 800.0°C +(0.05% of rdg +0.5°C)
J *1 1 -200.0 to 1100.0°C However.J and L atuain an accuracy of
T *1 | -200.0 to 400.0°C +(0.05% of rdg. +0.7°C) within the
L *2 [ ~200.0 10 900.0°C range between -200 to ~100°C.
U *2 1 -200.0 10 400.0°C
N *2 0.0 10 1300.0°C +(0.05% of rdg. +0.7°C)
W *4 10.010 2315.0°C +0.05% of rdg. +1°C)
KPvsAuT7Fe 0.0 10 300.0K +(0.05% of rdg. +0.7K) 0.1K
RTD Pt100(1mA) *s | -200.0 to 600.0°C +(0.05% of rdg. +0.3°C)

Pt100(2mA ) ¥ [=200.0 1 250.0°C
JRU00 ImA)  *5 | -200.0 to 550.0°C
JPUI00.2mA). __ *5 | ~200.0 to 250.0°C

P150(2mA) *s | -200.0 to 550.0°C #0.05% of rdg. +0.3°C) 0.1°C

Nil00(1mA) *6 | -200.0 10 250.0°C +0.05% of rdg. +0.3°C)

SAMA

Nil00(1mA)DIN *s | -60.0 10 180.0°C +(0.05% of rdg. +0.3°C)

Nil20(imA) *1 1 -70.0 to 200.0°C

J263*B 0.0 to 300.0K +(0.05% of rdg. +0.3K) 0.1K .
Cul0GE *8 | -=200.0 10 300.0°C +(0.2% of rdg. +0.7°C)

Cul0L&N *8

-7
Cul0 WEED *8 0.1°¢
Cul0BAILEY *s
High resolution RTD| Pt100(imA) *5 | ~140.00 to 150.00°C +(0.05% of rdg. +0.3°C)
Pt100i2mA) *5 | -70.00 to 70.00°C +(0.05% of rdg. +0.3°C) 0.01°C
JP1100: 1mA) *5 | =140.00 10 150.00°C +0.05% of rdg. +0.3°C) ’
JPt100:2mA) *s | -70.00 to 70.00°C +(0.05% of rdg. +0.3°C)
Contact Voltage input OFF for a voliage of less| OFF for a voltage of less than 2.4V.
than 2.4V.
ON for a voltage of 2.4V| ON for a voltage of 2.4V or more.
or more (TTL) (TTL)
Contact input ON/OFF of contact ON/OFF of contact
*1:R.S.B.K.EJ.T:ANSLIEC 584.DIN IEC 584.J1S C 1602-1981 *6 : SAMA/DIN
*2 : L:Fe-CuNi,DIN43710,U:Cu-CuNi.DIN 43710 *7 : McGRAW EDISON COMPANY
*3 : N:Nicrosil-Nisil IEC 584.DIN IEC 584 *8 : ranges to which accuracy applies:
*4 : W:W.5%RE-W-26%Re (Hoskins Mfg Co) Cul0 GE:-84.4 10 170.0°C.
*5 : Pt50:J1S C 1604-1981 JIS C 1606-1986 CulO L&N:-75.0 10 150.0°C.
Pt100:JIS C 1604-1989.31S C 1606-1989.IEC 751.DIN IEC 75 Cul0 WEED:-20.0 to 250.0°C.
JP1100:11S C 1604-1981 J1S C 1606-1989 Cul0 BAILEY:-20.0 to0 250.0°C
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14.% Specifications of DRI3O/DFRIS0THEZID

Measurement interva.
DR Sovcubie tror 2500 500 40002008 20030 er 60s: muy 290200 mcasuiee -
20¢i, filler:OFF. A0 inegrenon tme 20mse30H 016 TmstO0H 2y
DrZ:
wiin 30ch. {ter OFF, A/D intesration dme: 20n.. 30HZV16. Tma stz
Noise rejeciior.
Reection by antegrat:on - pe AL iewpass filer. o moving aver.ving
Input resistance
Aon TOMQ a2V DC or lower and thermocouple range
Approx. M ar 6V DC or higher
Insulation resistance
Min. 20MQ at 500V DC between the input terminal and ground.
input bias current
max. !"'nA
Dielectric strengih
Henveer input rermunale 10OV AC /50/p0H2) for one minut:
Between ar inpu: wrminal and ground : 1500% AC (50/60Hz) for one minute
input source resistance
DCV.TC : ZxQ or lower
RTD : 1082 or iower per line (P1100€2:
582 or lower per line (PtS0Q2)
192 or lower per line (Cul0Q)
Temperature coefficient
zero :0.01% of range/°C
full span  : 0.01% of range/°C (0.02% of span/~C for CUI0Q)
Thermocouple burnout
Detected in a TC range (On/Off) enabled. current of 4uA. detectable pulse width of approx. 5ms
2 kQ or lower is considered “normal”
100 k< or greater is considered “disconnected™
Detection interval for thermocouple burnout
Detected at each measurement interval.

DRZ4 0 Selectame drenn 2o 30940 5, 00 0 o a0 e A e DA e
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14.1 Specifications of DR130/DR230/DR240

Measured Data items

For each module. 2 maximum of six data items can be selected from the effective voltage.
effective current. active power. apparent power, reactive power. frequency. power factor and
phase angle. The selected data items can then be assigned to channel numbers xx1 to XX6 10 show
them on the display as well as record them. Restrictions apply to the combination of selectable
data items, however, depending on the method of input winng.
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14,5 Speciiinations ¢f DR130/DRII W/DR240

b
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14.1 Specifications of DR130/DR230/DR240

Recording
Recording method
Raster scan method, 10-color wire trend recording
Number of recording points
Measurement results:  Max.30 points
Recording paper
DR130
Ordinary recording chart. Z-fold chart (total width 230.0mm, length 20m)
Effective recording width: 150mm (for trend recording)
DR230/DR240
Ordinary recording chart, Z-fold chart (total width 342.5mm, length 30m)
Effective recording width: 250mm (for trend recording)
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147 Specitications of DR1IC/DRI3C/DR240

Recording colors
Al o rend miode

Frend recording: purpie. red. vreen blue, Prown hlack, nevy blue. soliownd groen

od Lor eact. channe

reg-purpie. arange rcan be soec
Digual printout: biack
Alar pnatout: red (howes e, wlarm release mark diue)
Logginy mode
pumic
Recording accuracy
DR 130
Trend recording: +(0.2% of recording span + measurement accuracy)
DR230/DR240
Trend recording: 0.1 of recording span + measurement aceuracy)
Max. recording resolution
Trend recording: ). mm
Fecording intervai
Recording imerval for analog trend recording :
FIX:  Min2s. and same as measurement interval
AUTO: Min 2s. and Linked 10 measurement interval and chan speed
Duigital printout interval for analog trend recording:
MULTIPLE:  Specify for each channel from 6 kinds of intervals
SINGLE: Determined automatically from the chart speed and the number of channels
used to print digital values.
Digital value printing interval in the logging mode:
MULTIPLE:  Specify for each channel from 6 kind: of intervals

SINGLE: Common 10 all points

Recording interval change: 2 kinds; changes by event/action function
Recording modes
Analog trend mode and logging mode

Chart paper feed
chart speed: 1 to 1500 mm/hour
chart speed change: 2 kinds; changes by evenvaction function

chart feed method:
chart feed accuracy:

by pulse motor

$0.1% of length (when recording is performed continuously for at least
1000mm; does not inciude elongation or shrinkage of paper)
Recording start/stop

Usually starting and stopping of recording is done by means of key operation. However, this can
also be done by the evenv/action function.

Normal recording

Trend recording on alarm occurrence: trigger/level

Group trend recording

Auxiliary printing functions

During analog trend recording and logging, setting information and comments will be printed.
Chart speed (mm/hour) x trend recording interval must not exceed 3000.

Printoutitems:  Engineering unit. channel number/TAG, alarm, scale, title. message
Event/Action function

Recording can be started. or the chart speed changed by alarm output status/remote control signal/
chart end signal/timer or key operation.

Relation between the chart speed and recording interval (analog trend mode)
however. chart speed (mm/hour) x trend recording interval must not exceed 3000.

Channel No/ Alarm/scale/
igital print
Chant speed TAG Digital print out message
1 10 Ymm/h Record enabled Record disabled Record enabled
10 10 1500mm/h Record enabled Record enabled Record cnabled

14-7
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14.1 Specifications of DR130/DR230/DR240

Recording interval for digital printout and chart speed
When the recording intervalis SINGLE
however, chant speed (mmv/hour X trend recording interval must not exceed 3000.

Unit : hour
Chart speea Number of digital print rows"
1 row 2 TOW 3 row 4 row
10 10 24mm/h 12 [ 4 2
28 10 4ymm/h 4 2 2 ]
5010 Y9mm/h 2 } i 1
10010 1500mm/h ] 1 1 |

* Three- and four-row digital printing 1s available onty with the DR231/241.

When the recording interval is MULTIPLE

Set by timer.

Other functions

Manual printout: One scan's worth of data can be digitally printed by a key operation or event/

action function.

Zone recording: Recording width and recording positions (0% and 100% positions) can be set in

mm units for each channel in case of trend recording. .
Partial compression: A part of the amplitude can be compressed in case of trend recording (only

one boundary).

Display
Display method
VFD (5 x 7 dot matrix, 3 rows)
Number of characters
Main display: 22 large characters (1 row); Sub-display | and 2: 40 small characters (2 rows?
Displayed contents
Digital value display: data for freely selected channels can be displayed on each row (1 channel
per line, max. 5 rows); channel No. or tag (up to 7 characters); alarm search: measurement values;
engineering unit
Bargraph display: measurement values of the main display are displayed as a bargraph
Auxiliary data: clock, alarm status, relay status, key-lock ON/OFF. recorder operation
Alarms
Number of settings
Up to four alarms can be set for each channel.
Kind of alarms: selection from higher limit. lower limit, difference higher limit. difference lower
limit. higher limit on rate of change, lower limit on rate of change. However. only upper limit and
lower limit alrams are output for totalized results.
Rate of change alarm time interval: Can be set to measurement interval x 1 to 15 (common to
both rising and falling limits).
Output mode
Energize/de-energize selection, AND/OR mode selection. and output hold/non-hold selection can
be made (common to all channels).
A maximum number of 6 reflash alarm output points can be specified. '
Number of alarm output points
Max. 12 (when equipped with both -A4 and -R] options).
Alarm recording
Analog trend mode: The alarm occurrence/release mark, channel number or tag, kind of
alarm and alarm item No. are printed in the right margin.
Logging mode:  The kind of alarm is printed when the measured data are recorded.
Alarm display
Alarm status indication: Lights or flashes when an alarm is detected;
Alarm acknowledge indication: Indicator stops flashing by key operation.
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14.1 Specifications ot DRI30/DM 36 D50

Standard Compuation S:nctions

Kimas 0 computation

Do nns Paaween cnannes nedr sealing csoniag and wonsi verage

Sciing

Stihe rans o DO venage. TC RTOL conta

Scaiag range ~30000 0 + 30000

Meu erement accuracy for scaling: measwremenit accurac for socling (digus: = measurement
acce-acy waignsy x scaling span (digits) / measurement spuan (€ogit ) + 2 digiis. Numbers below
e sdecimai point are discaraed.

(Example)

Mecu..urement accuracy when the following setungs are made:

Meusuring range: 6 VDC. Measurement span: 1.000 1o 5.000 V. S:aling span: 0.000 to 2.000.
Mewured value: SV

Muesurinent accuracy = +/-4 digits = +/-0.005 V

Mc «ing average

Moving average resuits for petween 2 10 6= scans are computed.

Data Save/Load Function

Media for data save/load
Buffer memory (intemal SRAM)
Capacity: 512 KB
Data backup: Around 10 years (backup with lithium battery. at room temperature while power
is off)
Specified data length: 10, 20, 30, 40, 50, 100. 200. 300. 400. 500. 1k. 2k. 3k. 4k. 5k. 10k. 20k.
30Kk, 40k. and 50k data/ch (Total memory lengt must be within the free memory size.)
3.5-inch floppy disk
Number of drives: 1
Disk types: 2HD, 2DD
Supported formats: 1.2 MB, 1.44 MB, and 720 KB
Applicable data
Setting values, measured values, and computed values (only possible whe optional math function
1s specified)
Method to save to the floppy disk
Copies data stored in the buffer memory to the floppy disk, except for setting values which can be
directly saved to the floppy disk.

Method to load from floppy disk
Copies data from the floppy disk to the buffer memory except for settin values which can be
directly loaded from the floppy disk.
Printing and outputing loaded data
Able to print captured data saved in the buffer memory or output to a communication interface.
Data save format
Setting values: ASCII
Measured/computed values: binary (except ASCII (CSV Format) is also possible when saving to
floppy disk.)
Data capacity
Setting values
DR130 : Maximum about 42 KB (in case when saving the setting values of an operation mode
with 30ch inputs and 30ch computations.)
DR230/DR240 : Maximum about 50 KB (in case when saving the setting values of an
operation mode with 30ch inputs and 30ch computations.)
Measured values
Binary data: 2 bytes / | data
ASCH data: 12bytes / 1 data
Computed values
Binary data: 4 bytes / | data
ASCII data: 12 bytes/ | data
Equation to calculate the total data capacity
256 + 64 x (number of measured ch + number of computation ch) + (number of measured ch x
2 + number of computation ch x 4 + 6) x specified data length

14-9
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14.1 Specifications of DR130/DR230/DR240

Save interval of measured/computed values

Measurement ;mizrval of the recorder. or select from | min/2 nun/S min/10 mun (By combining
with the eventz:ion function. it can also sample 1 data at a ime e.g. at each M.FUNC Kev or
remote controi = znal input.) :
Selection of the saving method of measured/computed values (WRITE MODE)
Direct: Start sav:ng the data when key operation occurs. After saving specified length of data.
stop the saving process.

Trigger single: Start saving the data when the trigger condition is met.

After saving a specified length of data. stop the saving process.

Trgger repein: Sun saving the data when the trigger condition is met. Repeat the process of
saving a specified length of data to 1 file. until there is no more area in the memory.

Trigger condition

All Trigger conditions are configured with the event/action function.

Trigger condition when saving the measured/computed values: Event/action function (such as key
operation. remote control signal, alarm status. and chartend)

Trigger condition when loading the measured/computed values (from buffe memory): Event/
action function (such as key operation, remote control signal. and alarm status)

Pretrigger: 0 to 100% (can be specified in 10% intervals) .
Filename when saving data

8 ASCII characters input. However, when saving the measured/computed values using trigger
repeat, 5 ASCII characters input (last 3 leners are set automatically from 001 to 208.)

Optional Math Function

Computation types
Types: Four arithmetical operations. SQR(square root). ABS(absolute value). LOG(common
logarithm). LNtnatural logarithm), EXP(exponent). statistical computation*, logical computation
(AND, OR. NOT. and XOR). relational computation. exponentiation, previously-measured value
reference. hold==. and reset
* Statistical computation
CLOG: Computation process of simultaneously measured values within a group (total.
maximum. minimum. average. and maximum - minimum)
TLOG: Computation process of a specific channel over time axis (total, maximum. minimum.
average, and maximum - minimum)
Statistical computation interval: Set by the event/action function
**Hold
Temporary suspending of computation and temporary hold of the computed result
During staustcal computation. resume the computation from the hold point after the hold is
released.
Number of channels for computing (Number of channels that can be allocated for
computational purposes.) '
: 30ch maximum
Computation interval
Every measurement interval (except when the computation becomes too difficult to be processed
every measured interval, in which case an alarm is generated) ‘
Significant digits during computation
+10%8
Significant digits of the computed result
-9.999,999 to +99,999,999 (Decimal point can be set to have 1 to 4 digits on the right of the
decimal point)
Input from communication interface
Digital value (ASCII numerical array) input from the communication interface can be handled as
computational data
Computation start/stop
Can be controlled by communication commands, M.FUNC key operation, and event/action
function (such as FUNC key operation. remote control signal, timespecified, and alarm status)
Other functions included in the math tunction: Remote RJC
Input type: Thermocouple (TC)
Accuracy: (Twice the measurement accuracy of the standard thermocouple input) + (temperature
difference berween the terminal of the remote terminal section and thermocoupie section for
measuring the remote terminal temperature)
Thermocouple burnout: not selectable
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14.1 Specifications of DR130/DR230/DR240

Power Supply
Rated supply voltage
AC power supply: 100 10 240 VAC (freely selected)
Permissible supply voltage
AC power supply: 90 to 250 VAC
Rated supply frequency
50/60 Hz
Power consumption
AC power supply: Max. approx. 130 VA
Fuse Ratings
* Main unit
AC power supply:
Maximum rated voltage/current: 250 V/2.5 A, Type: Time-lag. Standard: IEC/VDE
* 1In the case at the rear side of the main unit where the input/output module is connected.(The
fuse may not be replaced by the customer.)
AC power supply:
Maximum rated voltage/current: 250 V/2 A, Type: Time-lag. Standard: IEC/VDE PY

Normal Operating Conditions
Supply voltage ‘
AC power supply: 90 to 250 VAC
Supply frequency
50Hz £2%. 60Hz +2%
Ambient temperature
0 to 50°C (5 10 40°C when using floppy disk)
Ambient humidity
20 10 80%RH for 0 1o 40°C. 10 10 50%RH for 40 to 50°C (no condensation)
Vibration
10 to 60 Hz. 0.2m/s2
Shock
Not allowed
Magnetic field
400 A/m max. (50/60Hz)
Position
Unit should be positioned left-right horizontally
Installation location
Room

14-12




14.1 Specifications of SRIZUDECINLALL

instaliation neight

RN IR R (NG L o

Inzizliation catecory based on (EC 10101
=1

Poilution degree baseo or: IEC 1010-1

it
Warm-up time

At izast 30 minutes after power swilch-on.

*linstsllation category 1s the specification of the inpuls withstanding voltag : which is also cailed as
overvoltage category.

*2Polunon degree is the level of foreign body adhesion such as the solic. nquid. and gas which decrease the
withstanding voltage. 2 means general indoor atmosphere.

Eftect of Operating Conditions

Amb:ern: temperature: Vanaiien for & temperature change of 10°C: within (0.1 of rdg + |
digt) =0.2% of spar + | digit) for CulOf2
Volitage variauon: power supplv: within =1 digit over the range of 90 tc 132, or 180 to 250 VAC
(AC power supply. frequency 50/60Hz). 10 to 32 VDXC (DC power supply)
External magnetic field: variation with respect to AC (50/60Hz) and DC magnetic fields of 400
A/m: within £ (0.1% of rdg + 10 digits) Except for power monitor module: within +15% of range
Signal source resistance: variation with respect to signal source resistance | k2 change
(1) voltage
2 V range or below: within £10uV
6 V range or above: within 0.1% of rdg
(2) thermocouple
within 210uV; however it must be within 1004V when bumout is specified.
(3) RTD
Variation with respect to change of 102 per wire (when all wires have the same resistance
value)
Indication: within £(0.1% of rdg + 1 digit)
Variation in indication with respect to a difference of 40mg in the resistance between
conductors (max. difference between 3 wires): approx. 0.1°C
Mounting position
Variation when the unit is mounted horizontally on a panel: within +(0.1% of rdg + 1 digit)
Vibration
Variation when sinusoidal vibration of acceleration 0.2m/s” is applied for two hours in each of the
3 axial directions over a frequency range of 10 to 60Hz: within +(0.1% of rdg + 1 digit)

Transportation and Storage Conditions

These refer to the environmental conditions existing during transportation and storage from the
time of shipment from the factory until commencement of use, and also during transportation and
storage in the case of a temporary period of non-use.

If the environmental conditions are specified within the specified range, the unit will not incur
permanent damage, and can be retumed to a normal working condition (although re-adjustment
may be required in some cases).

Ambient temperature

-25 to 60°C (-20 to 60°C with floppy disk drive)

Humidity

51095% RH

Vibration

10 to 60Hz 4.9m/s* max

Shock

392 mys® max (in packed condition)

14-13

suonesyadg




14.1 Specifications of DR130/DR231/DR241 (Style $3)

General Specifications
EMC Conformity Standard
+ Emission  EN35011:Class A
* Immunity  EN50082-2

IEC1000-4-2 Electrostatic Discharge Performance Criteria A*
8k V(Airi. 4k V(Contact)

IEC1000-4-3' Radiated fields Performance Criteria A*
80~1000MHz, 10V/m

IEC1000-4-4 Fast Transients Performance Criteria B
Power line 2kV, The others 1kV

IEC1000-4-6 Conducted Disturbance Performance Criteria A*

0.15~80MHz. 10V

= Effect on accuracy
+10% of range (except for SOV range)
+20% of range (50V range)
When the extender module is used:
+20% of range (except for 50V range) .
+40% of range (50V range)

Installation
Desk-top type: DR130/DR230
Panel-mount type: DR240
Regardless of which installation method you use. be sure to install the units in an upright
position.
Materials
Steel plate, aluminium plate. plastic moldings
Color
Display: Slate Gray light (equivalent to Munsell 0.1 PB 4.6/0.2)
DR130/DR230 main unit: Lamp Black (equivalent to Munsell 0.8 Y 2.5/0.4)
DR240 main unit: lce White (equivalent to Munsell 6.6 Y 7.9/0.5)
External dimensions
DR130 : approx. 338 (W) x 221 (H) x 335 (D) mm
DR231: approx. 438 (W) x 291 (H) x 336 (D) mm
DR241: approx. 444 (W) x 288 (H) x 343 (D) mm
Weight
DR130: approx. 9.3kg"', 10.8kg™
DR230: approx. 13kg™. 14.5kg™
DR240: approx. 16kg™
*1 with 20 input channels and alarm output (-A4) installed
*2 with 30 input channels and alarm output (-A4) installed
Clock
with calendar function
Clock accuracy
+100ppm. However, this does not include the delay (less than 1 second) caused when the power is
switched ON and OFF once. .
Fail Output
Contact output (when -R! option is selected)
Set value backup
Lithium battery backup (approx. 10 years, at ambient temperature of 23°C)
Insulation resistance
At least 20MQ between the power supply and ground, between each terminal and ground, and
between each input terminal (measured with 500 VDC)
Dielectric Strength
Between power supply terminal and ground of DR130/DR231/DR241 main unit: 1500 VAC (50/
60Hz) for one minute, Between input terminal and ground of DR130/DR231/DR24! main unit:
1500 VAC (50/60Hz) for one minute, Between output terminal and ground of DR130/DR231/
DR241 main unit: 2300 VAC (50/60Hz) for one minute.
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14.1 Soecifications ¢¢ TR13)/CR23C. 7.7 74C

14.2 Specifications of ‘Optional Functions

GP-IB Communication (when equipped with -C1}

Eiectrical and mecnanical speciiications

contorm w IEEE Standard 488-1973

Cooe

(ST ASCLD code

Address

0w 15

Functions

* Talker functions
Output of measurement values (ASCIL binary); output of setting paramaters (ASCIl:

+ Listeaer funcons
Setting oi measurenent cond’.ions, contruls of starting and seepping nieasurement. spectfying
causes of interrupts wexeluding seting and controi of power ONIFE:

Causes cf interrupts

Syntax ervor, chart end. completion of A/D conversion, operations of intemal timer. end of data

savingireading. incomplele measurement during computation

RS-232-C Communication (when equipped with -C2)
Electrical and mechanical specifications
conform to standard EIA RS-232-C
Connection method
point-to-point
Communication method
half-duplex
Synchronization mode
Start-stop synchronization (synchronized by a start and a stop bit)
Baud rate
150. 300, 600, 1200, 2400, 4800, 9600, 19200 bps
Start bit
Fixed at ] bit
Data length
7 or 8 bits. selectable
Parity
Selectable from even, odd, or none
Stop bit
1 or 2, selectable
Transmission distance
max. 15 m
Connector
D-sub 25pin
Handshake
hardware : transmission and reception control by ‘DTR’" ‘RTS’, ‘CTS’ signal enabled.
Software : transmission control by ‘XON’ and *XOFF’ enabled.
Capacity of receiving buffer
200 bytes
Escape sequence
for reception only
Functions
= Talker functions
Output of measurement data (ASCIL, binary) and setting parameters (ASCHI)
* Listener functions
Setting of measurement conditions. control of measurement start and stop (excluding the setting
and control of power on/off), specifying causes of *ESC S” (output of a status byte)
Contents of ‘status’
Syntax error. chart end. completion of A/D conversion. operations of intemmal timer. end of data
saving/reading, incomplete measurement during computation

Y
-~

suoneayyioads

14-15




RS-422-A/RS$-485 Communication (when equipped with -C3)
Electrical & mechanical specs
Conform tc the EIA RS-422-A and EIA RS-48S Standard
Connection format
Multi-drop i:n (n=16 for R§-422-A, n=3] for RS-485)
Communication format
Half dﬁplex
Synchronizing format
Start-stop asynchronous transmission (synchronized by start/stop bit)
Baud rate (bps)
150. 300. 600. 1200, 2400, 4800, 9600 or 19200 (selectable)
START bit
1 bit (fixed!
Data length
Either 7 or & bits (selectable)
Parity
Even. Odd. or None (selectable)
STOP bit ®
Either | or 2 bits (selectable)
Connector
6 point screw type terminal (uses M4 screws)
Minimum response time
0. 10. 20. 50 or 100 ms (selectable)
Reception buffer length
250 byvtes
Escape sequence
Trigger. Staws call, Open and Close
Electrical characteristics
SDA. SDB. RDA, RDB. SG. Between the signal terminal and the main internal circuit is
insulated functionally.
Communication distance
1.2 km maximum
Terminator
Internal resistor (120 ohm. 1 W) switch with the slide switch

Alarm Output (when equipped with -A4)
Number of outputs
10 points
Output updating rate
every measurement interval
Contact mode
Make contact : normal open/common contact type
Energize/de-energize
switchable .
Hold/non-hold
switchable
Reflash alarm
up to 6 contacts can be specified.
Contact rating
250V DC/0.1A (resistive load)
250V ACP2A (resistive load)
30V DC/2A (resistive load)
Dielectric strength
Between the output terminal and ground: 2300V AC (50/60Hz) for one minute.
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14.2 Specifications ci Optichai #unc.aons

Alarm Qutoiit using CYDO {(wren eguipped with -R1)
NUTI06T ¢ outputs
2ot
Outoui upoetng rate
COUTV L e b ie e iRt v al
{oniact mode
Tronsfer con.oct @ normas open/cominon/normal close tvpe
Energize/de-energize
swiichable
hold/non-hoid
switchable
Reflash alarm
can ne set
Conzact rating
250V DCAO.LA tresistive Joad?
250V AC/2A (resistive load)
30V DC/2A (resistive load)
Dielectric Strength
Between the output terminal and ground: 2300V AC (50/60Hz) for one minute.

Failure Output using DI/DO (when equipped with -R1)
Function
The ourput relay for a failure becomes de-energized when an error is detected in this instrument.
Contact mode
Transfer contact : normal open/common/normal close type
Energize/de-energize
not switchable
Contact rating
250V DC/0.1A (resistive load)
250V AC/2A (resistive load)
30V DC/2A (resistive load)
Dielectric Strength
Between the output terminal and ground: 2300V AC (50/60Hz) for one minute.

Chart-end Output using DUDO (when equipped with -R1)
Function
The output relay for chart-end becomes enerigized when the recorder runs out of chart paper.
Contact mode
Transfer contact : normal open/common/normal close type
Energize/de-energize
not switchable
Contact rating
250V DC/0.1A (resistive load)
250V ACP2A (resistive load)
30V DC/2A (resistive load)
Dielectric Strength
Between the output terminal and ground: 2300V AC (50/60Hz) for one minute.

14-17
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14.2 Specifications of Optional Functions

Remote control of recorder functions using DI/DO (when equipped with -R1)
Function
The following functions can be controlied by contact input:
- alarm acknowledge:
- alarm reset:
- timer reset.
starting/stopping recording;
- manual printout;
digital pnntout;
- message printout;
- message display;
- changing chart speed/recording interval;
- group trend recording.
Input signal
No voltage contact, open-coliector driven by a TTL or transistor
Rated voltage:0 to 5 V DC (input impedance:4.7k€2, 5 V DC pull up)
Maximum input voltage (allowable range) ®
-2107VDC
input conditions
* ON voltage:0.5V max. (30mA DC)
K Leakage current at OFF state:0.25mA max.
Duration of input signal
one second or longer (input signal detection internal:approx. 0.5 seconds)
Dielectric strength
Between the output terminal and ground : 1500V AC (50/60Hz) for one minute.
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14.3 Dimensional Drawings

DR130

Number of input channeis : 30
Unit : mm

Rear Panel

338 ‘ 30 207 . 98.8

]

6

221
[}
ﬂ"‘:_a‘} v

It not specified. the tolerance is £3%. However. in cases of less than 10mm. the tolerance is £0.3mm.
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14.3 Dimensional Drawings

DR230
424 . Unn omm
Rear Panel
ﬁ-—b"—}
TR
i ==
& ETe l 5 ,‘i ,
e
. 438 , .30 207 ___98.8
I | N |
—

=

| =1
W |

m
5
T

266
=

It not specified. the tolerance is $3%. However, in cases of less than 10mm. the tolerance is £0.3mm.
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14.3 Dimenz:onat ew ade

DR240

Nuirbe of ot chiaraen 3G
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If not specified, the tolerance is £3%. However, in cases of less than 10mm, the tolerance is +0.3mm.
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Mair Mienu

Pressing the relevant hey cause. o mionu (e muain mene o apeedt in che mann diseie fthe

instomens Loequipped with a fioppy disk drive and option cade s /C

/O vand /AL Or YR ang I8N

are satat the factory prior to shinment. the mienu wiii indicate that alarm display hold and rejoy hold

funcuons are turned on

@ RANGE menu

001-01:VOLT/2V — selecting the type of inputsetting
the recording span/setting linear
scaling (pages 5-1 and 5-4)

® CHART menu

SET=_ 1

C'IHART—) Setting the chart speed (page 6-4)
YN

|
CLOCK— setting the date and time (page 3-24)

O PRINT menu
N||AN PR START— starting manusi printing (page 7-2)

AN
— |

|
LllST START— Printing list (page 7-2)
IQ/\‘_)
HEADER START— printing header (page 7-2)

@ ALARM menu

001-01:1/OFF — setting atarms and relays (including
internal switches) (page 8-1)

®SET menu
SET=

SIYSTEM—) Setting the recording mode (page 6-1)

@/ <&

UINIT—) Setting the engineering unit (page 6-1)
9/ <

T'REND—)Setting the recording channel (page 6-1)
Q/ <

TIIMER—)Sening the recording interval (timer) (page 6-1)
@/ <

|V||ATH—)“', putation (chapter 12)
9/ <

CIONST-—) Setting constant (page 12-7)

Q/ <

IVIIEMORY-—) Saving/reading data (chapter 11)
9/ <@

F'CO PY-> Saving/reading set-up data (chapter 11)
@/ &

LPGlC—)Sening evenvaction tunctions (page 8-1)
9/ <<

COPY — cCopying (page 8-11)

®SET3 menu

ser=—

C:HART2—> Setting the chart speed (page 6-4)

=
ZNONE - settino recording zones (page 6-6)
'
P;ARTIAL-) Setting partially expanded recording (page 6-6)
9/ <&
TlAG—) Setting tags (page 6-8)
Q/ <&
DllGlTAL PR—$etting digital printout {page 6-8)
CP/ <
IVPANUAL PR — Setting manua! printout (page 6-8)
oS
AILARM PR—> Setting alarm printout (page 6-10)
9/ <
S'CALE PR — setting scaie printout (page 6-12)
9/ <&
L'IST PR— setting list printout (page 6-12)
9/ <
L'|ST FMT — Setting list format (page 6-12)
9/ <
MESSAGE—)EﬂterIng messages (page 6-14)
Clb/o
H'EADER—) Entering headers (page 6-14)
Q/O
T’TLE—) Entering titie (page 6-14)
Q/ <
N'IATCH TIME— Setting match time (page 6-16)
/IO

IOVE AVE — setting moving average (page 6-16)
Q/ <
"ﬂTERPOL—) Setting interpolation (page 6-16)
/I

}
GROUP— Setting groups (page 6-16)

X3ani
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Main Menu
® FUNC menu O SET UP menu
ALARM ACK— Alarm acknowiedgment (page 8-14) SET UP:E:
/\ ’C i
AlLARM RST— Alarm reset (page 9-14) P'RN ADJ - selecting adjustment of dot-printing (page 10-1)
i@/ [ C <

"I"T BRANCE— Executing initial balancing (pageSs-10)
IQ/ <

TllMER RESET->Timer reset (page 9-14)

e/ <&

MIATH START — Starting computation (page 12-8)
O/O Re-starting computation after
MATH CLR START - ciearing computed data (page
Q /O 12-8)

MIATH STOP— stopping computation (page 12-8)
C/ <

MATH ACK - Cleering i pl ement status
C/O indication (page 12-8)

HIEPORT START — starting report making (page 10-32)
C')/O

REPORT STOP— Stopping report making (page 10-32)
C:/ <

REP RECALL START— starting report printing
C V) (page 10-30)

REP PRINT STOP— Stopping report printing (page 10-
C}/ < 30

K:EY LOCK ON— Keylock (page 9-14)

T

{
MSG PRINT—> Starting message printing (page 7-3)

®FUNC3 menu
SllU LIST START— Printing set-up lists (page 7-4)
/G
ALM BUF CLEAR—)CharIng alarm buftfer
o /O (page 8-16)
|
SG BUF CLEAR— Ciearing message buffer (page 8-
/O 16)
[
N‘ODULE INF— Displaying module information (page 8-
IO 19)
[

C‘OMM INF— pisplaying communications information

o/o (page 8-16)
RE SYSTEM— structuring system modules
| (page 8-16)

@/ <
RAM INIT— initializing RAM (page 9-16)

S‘CAN INTVL — Selecting scan interval (page 10-1)

o

R:ECORD—) Setting recording format (page 10-3)

C.\. <

MATH—-) Setting action to be carried out in case of computation
C c error and setting the units for TLOG.SUM (page 12-12)

F;.OPPY—) Seving/reading set-up dats (chapter 11)
&

R{EPORT-—)Seﬂing report tormat (page 10-27)

(T

AILARM—) Selecting alarm intervalhysteresis/hold (page 10-7)
Q <

A/D INTG —Sselecting A/D converter integration time

é by (page 10-7)

F:l LTER— selecting fiiter (page 10-7)

Clb <

RELAY—-) Setting operation mode of relay/internat switch
éo {page 10-9)

BURN OUT— Setting burn-out (page 10-12)

el

RJC—*) Setting reference junction compensation (page 10-12)
&

CIOLOR—) Setting recording colors (page 10-14)

&

LIOCK—> Setting keylock (page 10-15)

Q/O

FUNC PARM —setting FUNC/FUNC3 menu (page 10-17)
/O

SlET PARM— setting SET/SET3 menu (page 10-20)

Q/ <
DIISPLAY—)" !
/O

|
END — Registering details set/seiected with set up menu, and
terminating set up menu (page 10-24)

g display update interval (page 10-24)
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ABSOLUTE A coivte i RUSURUUPIRRL N

ACUESSOTIeS L.

AC power switc
Action

setting, selection ..

Additional printouts

A/D (converter) iNERIALON M2 ... ooooees e, 2o 1028
Alarm
acknowledgment of .... L I016.9-1%
Secarch Display 2-1.4-7. 4%
Status Display 2-1.4-1¢
copy . See also Copying. 9-13
clearing buffer ...........oevennenee.. 9-17

Difference high/low limit ..

high limit. upper-limit
low' limit. lower-limit

occurrence of, occusrence mark ....................

. See also Trend ecording upon occurrence. 2-6, 2-13 to 2-15
output. output relays
See ulso Alarm module, 2-1310 2-15.2-18,3-13,3- 14, 4-11 . 4-
12.8-3.9-9, 10-9 t0 10-11
printing. recording

2-6.2-7,2-16

rate-of-change, high/low limit of .... ..2-14,8-2
REFLASH. Reflashing 2-15.10-10
release 2-1410 2-16
reset 2-16. 8-4,9-15
setting 6-11. 84
trend recording UPOR OCCUITENCE ........v.eceeerneerennen. 2-10. 10-4
type 2-14,8-2
upper-limit, high limit 2-14, 8-2
Alarm module
................... See also Alarm output. 2, 3, 1-5.3-20, 4-12, 8-3,9-17
ALL SKIP 4-2,4-3
Ambient temperature and humidity 3.2
for specifications, effect of 14.7
for reference conditions 14-2
Analog Trend Mode 2-5,2-8.2-16,6-2,6-3
AND/OR 2-15,10-10
ASCII conversion 11-18 10 11-20
Asterisk, for the meaning of excess of alarm or message records ......
6-11,7-3
Attenuation 24
AUTO. for recording interval..................... See also Display, 2-9, 6-2

Averaging

[B]

See Moving average

Backup. Of SE1 VAIUES .....ccu.verieeereeceeereciaeeocecseeneee s 3-18.14-10
Bargraph Display 2-1.4-9
Basic Setting (SET-UP) . Chapter 10
Baud rate ... 3-12.3-14, 14-16. 14-17
Boundary value. for partial expanded recording .................. 2-11.6-7

totet
AT L i s e i e L N

Messapr

Alarm printoar .
cleanng
Dienal 2-5102-5.6-9. 7-1. 10-5. 106
RUMbET 08 COlUMINS 10 e 2-8.10-5

Engineenng unit 2-13.6-2

Header -13.6-15.7-2
LEST o e 2-12.6-15.72
Munua: 21372080
Mesaag L SUETA G
Mesauge PR, e 7-3

CIEATINE (o oot 9-17
0 O 2-13.6-9. 10-3

2-610 2-8. 2-13.6-15

[C]

.. 3-8.13-1

Carmiage ....oovvvciinenerecrccieenns

Carrving handle e 202-20
Chart. chart cassette. char paper ..........ccceoveniveecienens. 4.3-6103-10
Chart end output ..2-19.3-20
Chan speed 2-5.2-9,6-4. 6-5

setting/change of 2-5.6-5.9-10
Clamp (erminal ......c.eoeuererereenineermeeene e eese s sesssnens 3105, 3-17
CLOCK cattvemrmnriereceensseeseeatsaesaesesssnssnsessasanssantesesssvansesessansasenes 2-1.4-13
CODE NUMBER See Password
Component type 1-1.1-3
COMPULALON ..eveeeecererrcnrsenreeseneseratrensrsrsnasssassasesesens 2-17
Computation

Computation error 12-12,12-13

Operator L1241

EQUALION ... eenes st enssses et essassenness 12-1 10 12-6
CONSIANL ....ooverremcrmrerervereecnenesssseseressesesscssnsasasansresssesnses 12-7
Starting/stopping/cleaning/resetting .........veeuicverrnecae 12-8.12-9
Computed data
Saving 11-1t0 11-6
Reading 11-7t0 11-10
Deleting 11-21
Copying H-1610 11-20
Condition

Copying. alarm, other items, range

Crimp-on lugs

[D]

Data format
Data length

Data size ...

DC power supply

DC power supply connector S
DC voltage e 2o 30 523
DCV/TC/DIinput module ..o 2 3216
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Deieung a characiz: or numerical ...

........................ ... See Inserung/deleting a cheracter or numerna

Destination chanrs.. for difference between channeis ... 2 ]
DL dIgItal HIPUL .. ettt s reaninens 2.3 583
DUDO module ............... e 3316
Difference betweer channels..........ooccieveeiiceeceicennne 2-17.5-3.4-2
Difference high/lo= himit See Alarm
Digital printout (prating) 2-510 2-8. 6-9, 7-1. 10-5. 10-6
number of columas for 2-8.10-5
DISPIaY c.ccvvirniriie e eneaeren See also Functions. 1-2 to 1-4,4-2. 4-3
Alarm 4-2.4-3
hold funsuon 2-16, 10-8
informazion 2-16, 8-14

Alarm Searc?. .2-1,4-7.3-8
Alarm Status 2-1.4-10
AUTO 2-1.4-1104-3
channel 4-2.4-3
Ciock 2-1.4-13
Condition 2-1
difference between ch 1 4-2.53
Main 1-210 14, 2-1.4-1 1043
MANUAL 43
measurement values 4-2.4.3
Page. PAGE 2-1.46
remote/local control status 21
Relay status 2-1.4-11. 412
Display mode See mode

Display update interval See interval
Dot-printing shift 10-2

Dot-printing recording system ............. See also wrend recording. 10-4

[E]

Engineering unit

display 4-2.43
Printout of 2-13.6-2
Enhanced data logging software 5
Edge action 9-9

Event, evenVaction functions ... ... 2-17,9-1 10 9-10
External in/output 2-19
External RIC (EXT) See RIC

[F]

Fail (failure) output 2-19, 3-14,3-20

Feed. recording paper 7-1

Ferrite core 3-11,3-13,3-35
Filter

Input 2-4,10-8

Noise 3-30
First channel 5-2
FIX. recording interval 2-9.6-2
Floppy disk

Handling -4

Formatting 11-.25
Front door ... 1-210 14
Functions

Action ......... 2-18

Alam ......... 2-1410 2-16

Alarm display hold ...c.ooevereeriererreere e 2-16. 10-8

CUMPULAION ..o e o 2-17
D3 000N 11ttt e 201
Esznlfactuon 24189110 9410

L2419

Exizmal inJoutput

Inwzrpolation 2-11.6-17
Kex-1ock, KEYIOCK .ooorrerersrireeseneeenes 2-18.9-14. 10-15, 10-16
Match Time funcuon 2-13.06-17.9-9
Measurement input W 2-3024
Recording R U RU OO ORI 2-5102-13
Reiay hold ............... See also HOLD/NON-HOLD. 2-16. 10-11

Function Grounding Terminal, function-ground terminal. .........c.oee..
07,310, 313,335

Full scale POSILION .....ooov ittt e 10-2
Fuse .. 5
holder 13201323
replacement of ..., 13-2.13-3

[G]

GP-IB interface v 322200 3411
GP-1B module e 80311
GRAPR .evoeievere e saer s sensae e See Bargraph display

Grounding. protective EroURGINE .....ccoveuninerniiviarninre i ssessenns
7.3-14.3-16,3-17.3-24. 3-29.3- 30
2-12.6-17.10-4

Group setting

Group trend TeCOFdINg ....oovvvirvrcceciirintecre et 2-10. 9-10. 10-4
[H]

Handshake ... 3.12.14-16
Handie for carrying See Carrying handle

Header printout (printing) 2-13.6-15.7-2

Heat sink fins L1204
High limit alarm See alarm
High resolution RTD ...t 14-2
HOLD/NON-HOLD 2-15.10-11
Horizontal or vertical printing ........c.ccceeereen. See Recording direction
Hysteresis 2-14.10-8
U
Initialization 9-17
Input

channel 2.1-2101+4

filter See filter

terminals 1-210 1-4. 3-16

type 2.2-3.5-1105-3
Inserting/deleting a character of NUMERICAL ..c.ccunvnierorcrrcrinincnnenes 6-15
Installation method 321035
Instrument number 3
Integration L S See A/D (converter) integration time
Internal illumination 2-20
INEINA] RIC oot seienecvemcn et seaens See RIC
Internal switches 2-14.8-3.10-9 10 10-11
INETPOLAUON oot 2-11.6-17
Interval

Display Update .....coveerimeiicnieninnirteee e 2-1.10-24

2-9,6-3. 0-5. 10-0. 14-4
o 20 29,1022

for recording

for scan (measurement) ...
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for rate-of-change alarms

INTVL et ettt 11-5

[J]

(K]

Kev-lock (kevlock) function .........ccceeeevvecvevesenncvnnnnes 2-18,9-15
setting of ..oooovveee 10-15. 10-16

KEY LOCK. KEYLOCK ................... See Key-lock function

[L]

Last Shanned ..o

Leved aCtion oo

Lite of lithium battery

3-16. 14-10

2-17.5-5

Linear scaling .......
List printout. printing

2-12.6-13,7-2

Logging. LOGGING

.. See Mode

Logic (LOGIC) box

Low limit alarm, lower-limit alarm

[M]

MANUAL See Display
Manual printout, printing 2-13.7-2.9-10
Margin 2-6, 2-7
Match Time function 2-13
setting of 6-17.9-9
Measured data
Saving 11-1 0 11-6
Reading 11-710 11-10
Deleting 11-21
Copying 11-16 to 11-20
Measurement input functions 2-3,24
Measurement interval See interval
Measurement range 14-2
Memory 3
Message printout, Printing ......c...e.eeeevserecenssennnees 2-13,6-15.7-3.9-10
Mode
Analog Trend 2-5.2-8,2-16.6-2.6-3
Display 2-1.4-1 10 413
Logging, LOGGING 2-5,6-2
Monitor Display 2-1
Operation 2-15.10-9 10 10-11
Recording 2-5,6-2
TIME mode 6-3
Model and Suffix Codes 3t05
Module information 9-17
Monitor Display Mode 2-1
Mounting brackets 5.34
Moving average functions ......... 2-17.6-17
number of ples for .. 2-17.6-17
MULTIPLE 2-9.10-6

[N]

Names of pans

.1-210 1-5, 3-6 10 3-9

Numez plate e 3

NG ALARM ERNRRY
Neise, COunteTmes INTERENE
Operating conditions (FEFRTERCE ) ..oevev e 14-2
Operation panel 1-210 1-4

Operation mode See mode

Opuonal modules ...
ALAM MOGUIE ..o e e 2-19
communication interface modules ......... e 2:20

DUDO module ...

[P

Panty

L3120 14416014417

Partially expanded display
Pans replacement

Password ...

Periodic maintenance
PICh oo st
Platen ....ocovecevennicrininnenn

... Se¢ printing pitch
................................ 3-6

Position marks. when installing the charnt and nbbon cassette

Power
connector (AC) ...oveieerrrnierenns L 1201-303:.28
connector {DC) . L 1-201-3,3-23
cable (code) 203,341, 3-21
switch L 1-210 144, 324
(25 14111171 OO SO 1-21t0 14, 3-22.3-23

. 2.4.3-16103-24

Power supply voliage

Pre trigger 11-5
PANUNE PUCH c.oceie ittt ettt tessnees e s 2-8.10-5
Printout, printing

AAQIONAD ooveveercei it st et e 2-13
Priority, for recording colors 2-11

Protective grounding See grounding

[Q]

[R]

Rack mount kit rack mounting ........ccccvueneee.. 5.33
RATE, for partially expanded recording .........c..cocvceirveenc 2-11.6-7
Recording
colors See also priority. 2-9. 10-14
direction (horizontal or vertical printing) .........ccoeeeeunne 2-8. 10-5
example 2-6102-8.2-12
FUNCHONS ....veviienencrenenriraserenerrerenen e rssseseesraeess 2-5102-13
IETVAL oottt enars b s See Interval
mode .2-5.6-2
Normal (NORMALY) ..o iereeresecensnnns 2-10. 10-4
Partially expanded ...........cccovevrvcreernienninnnniiecnennne 2-11.6-7
SPAN ..ottt e ane s eas 2-10. 5-3
starting/stopping of (to start/stop) ... L2210, 7-1 10 7-4.9-10
SLArtiNg/SIOPPING tiMe Of ...ccvvveieuivvrennrireriiraernens 2-610 2-8. 10-5
TONES ..ot recer et sneree See also Zone. 2-10. 6-7
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faiare orre-alamn Alarm reflashing

217,83

nce channel. fur difference between char

RELATIVE. relative LIMe ....coocociiiiimnriieieene e 2-9.6-2

Relay

for alarm output ...

Se¢ Alarm
energizing/de-energizing setting rrreneseeeneen 2= 15,1011
Remote control, REMOTE ... 2-19.3-15.9-9

Replacement period. fOr Pams .........covceeerrererercincnvcineesnsnsencenes 13-1
Reset

AL ot reene et e st e See Alarm

THIDET c.ecetetrecerrrceerenescesseeesier s et seansenemeeen See Timer reset
Resistance temperature Ge1eCtor ......cuvvorcveveecence. See RTD
Ribbon casseue 3, 3810310
RIC 2-3.10-13
RRIC 2-20.5-3
RS-232-C Interface 3,2-20.3-13
RS-222-C module 4,312

RS-422-A/RS-485 Interface
RS—<22-A/RS-485 module ...
RTD ..

[S]

. 3-15
wd 314
2.3.58:3

Scan interval
Scale check mark

See Imerval

See also Values, 10-5

Scale value See value
Screw shaft 3-8.13-1
Screw terminals 2.3,3-15.3.22
Set-up data

Saving ... 1}-111011-12

Reading 11-13 10 11-15

Deleting 11-21

Copying 11-1610 11-20
Set-up list, printing 7-4
Shunt resistor (resi e) 3.3-16
SINGLE 2-9,10-6
SKIP. SKipPing «....ooceeemrrccnnesensereranes 2-3.4-2,4-3.45104-7,4-9,5-3
Slots 4-2,4-3,4-10.4-12, 16-10. 10-11
Software 6
Span

for recording 2-10. 5-3

calibrated values of 13-11
Spares 5
Sprocket 3-7
Stop bit 3-12, 1410
Style number 2
Style 83 1, 14-1
Sub-display 1, 2 1-2t0 14, 2-1. 43
Suffix codes See Model and Suffix Codes
Symbols

for conventions . 9

for safety See also WARNING. 7

Tag

PIIBIOUL ..ot crsseens

selection
Number of character of ..

TEMPOTATY SEOP .ceomimiimietiee ettt st e
Terminal cover .....
Thermocouple
TIME mode
Time-up

Timer No. ......
Timer reset

Title, e PINIOULS ..c.covverrermreermrerie e 2-610 2-8.2-13.6-15
Trend recording ......c.coveeniciivnciiennneence e 2-5102-7.2-10. 6-2

MEhOd Of .. e 2-10. 10-4
Trend rECOTAINE ..ccvverrverriri it See Recording
1 T3 L oo R 1i-4.11-9
Trigger recording .........cocveeuue.

................. See also Alarm (irend recording upon occurence). 2-10
TroubleShOOUNE «.....covveeriereiiiicii st e 13-4
(Ul
Unit No. L 4-2.4-3.4-10.4-12
Universal input MOdUle ...t anes 4
Upper-limit alam ... S€€ Alarm
[V]

Value
Scale (SCaIEA) cereenrercceeciie 2-6.2-7.2-10.6-13
printout 2-13
Reference point for .
............................. See also scale check mark, 2-6 10 2-8
Vertical printing See Recording direction
Voltage level 5-3
(W]
Warm up 3-24
WARNING, for safety precautions 6
WIEIDE coovevrivrennisiieseniionae s s sss s sensn st ess s sba st sssgnens 3-16

[X]

[yl

[Z]

Zero position . 10-2
calibrated values of

Left position of .......c.oovvvvcvrininns

................. 2-10. 6-7

Right position of
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i WARRANTY/DI SCLAIMER -« .

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 26 months from date of purchase. OMEGA Warranty adds an ad‘ditional one (1.) molnth grace
period to the normal two (2) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA's Custpmer Service
Department will issue an Authorized Return (AR) number immediately upon pho_ne or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repa|'red or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the pL1rcha$er,
including but not limited to mishandling, improper interfacing, operation outs!de of design I|m|ts:
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit showg eVIdencg of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA’s control. Components which wear are not warranted, including but not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor _assumes_llabullty -for any
damages that result from the use of its products in accordance with information provnde_d by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be
as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE,
AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FIT-
NESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmtess from any liability or damage whatsoever arising out of the use of the

Product(s) in such a manner.

-~ wwitiss: RETURN REQUESTS / INQUIRIES
Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR} NUMBER FROM OMEGA’'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.
The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent

breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product} 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA'’s policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.
OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 1998 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the

prior written consent of OMEGA ENGINEERING, INC.




Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

TEMPERATURE

i Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
¥ Wire: Thermocouple, RTD & Thermistor

i Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

f Infrared Pyrometers

PRESSURE, STRAIN AND FORCE

[ Transducers & Strain Gauges
¥ Load Cells & Pressure Gauges
e Displacement Transducers

I Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
A Air Velocity Indicators

# Turbine/Paddlewheel Systems

i Totalizers & Batch Controllers

pH/CONDUCTIVITY

4 pH Electrodes, Testers & Accessories

[ Benchtop/Laboratory Meters ,
¥ Controllers, Calibrators, Simulators & Pumps
¥ Industrial pH & Conductivity Equipment

DATA ACQUISITION

F Data Acquisition & Engineering Software

4 Communications-Based Acquisition Systems
P Plug-in Cards for Apple, IBM & Compatibles

i Datalogging Systems
¥ Recorders, Printers & Plotters

HEATERS

[ Heating Cable

¥ Cartridge & Strip Heaters
i# Immersion & Band Heaters
[ Flexible Heaters

[ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control Instrumentation

# Refractometers

[# Pumps & Tubing

& Air, Soil & Water Monitors

(#F Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments
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