Using procedure for this manual

1.Using procedure

This instruction manual consists of “For safety using”, “Contents” and “Chapter 1 to Chapter 11” as bellow.

Read the applying sections for your purpose to use this instrument.

. For
Chapter and TITLE For purchase sZﬁirnlglgild For dgily For using maintenance
and install change setting operation communication and trouble-
shooting
For safety using (page 1) © © © © ©
1. INTRODUCTION ©
2. CONSTRUCTION O @) ©)
3. INSTALLATION © O
4. WIRING © O O O O
5. PREPARATIONS FOR o ©
OPERATION
6. OPERATION O ©
7. DEVICE SETTING © O @)
8.COMMUNICATIONS ©
9. MAINTENANCE ©
10. TROUBLESHOOTING O ©
11. SPECIFICATIONS @) O O

© :Be absolutely certain to read this.
O :Be certain to read this if you need.

The symbols below are used on the warning and cautioning information in this manual.

Symbols used on this manual

AN WARNING |
A\ [CAUTION]

Failure to observe this information could result in death or injury.
Be absolutely certain to read this.

Failure to observe this information could damage the instrument.
Be certain to read it.

[Note] This is cautionary information for correct use of the instrument.
Be certain to read it.
[Reference] This is information to help you use the functions of this instrument more

effectively.

2.Guide of Instruction manual

The instruction manuals of this instrument are as the table below.

Name Part No. Outline
;| TS801 Hivbrid Recorder Standard operation. And setiing
This I:> (Multlp(l)lnt type) instruction HXPRM10mnCO0001E or operation for using this
manual manua instrument
TS601 Hybrid Recorder Explanation for reading and
2 Communication Command HXPRM10mnCO005E writing data of the recorder by
instruction manual communication function.
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1. INTRODUCTION

1.1 Checking the Accessories
Upon delivery of this instrument, unpack and check its accessories and appearance.
If there are any missing accessories or damages on the appearance, contact our dealer where you
purchased the instrument, or our sales representative.
Following accessories should be attached.

(DChart paper (2Ribbon cassette

(3Mounting bracket

@)Instruction manual

~_

®Packing

Fig. 1.1 Accessories

Table 1.1 List of Accessories

The ribbon cassette has been set in the instrument upon shipment.

No. Part Name Type Quantity Remarks
1 Chart paper HZCGAO0105EL001 1 50 equal divisions
2 | Ribbon Cassette WPSR188A000001A 1
3 Mounting bracket H4A14175 2 Panel mounting bracket
4 Instruction manual HXPRM10mnCO001E 1 This manual
5 | Packing H4H14900 1 For IP65
[Note]
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1.2 Checking the Type and Specifications

A nameplate is affixed to the inside of the instrument. Remove the chart holder and make sure that the
nameplate is affixed to the middle far side of the instrument.

Make sure that this instrument meets your requested specification, seeing the following tables.

Table 1.2 Type

1 2 3 4 5 6 8 9 10 11
R M 1 0 0 6 C 0
w_J
@ @ 0B @
DModel «

06 |6-Multipoint type recorder

(@Communication <

0 RS-232C(Standard)

1 | RS-485(Option)

(3DI/DO(Option) < » @Paper-empty Sensor(Option)
0 None 0 |[None
1 6 Relay output 1 Yes
2 3Dl
3 3 DI + 6 Relay output
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1.3 Temporary Storage

Store the instrument in the following environment.

When incorporated in the equipment, store it in the following environment as well.

/N\[CAUTION

Storage in a poor environment may damage the appearance, functions, and service life of the instrument.

Storage Environment
A place with little dust.
*A place free from combustible, explosive, or corrosive gases ( SO,, H,S, etc. ).
* A place free from vibrations or shocks.
A place frees from water or steam or high humidity (95% RH max.).
-Aplace free from direct sunshine or high temperature ( 50°C max. ).
- A place free from an extremely low temperature (-20°C min. ).

1.4 Indication Card

An indication card has been affixed to the door upon delivery. Enter a name as required.

/N\/CAUTION

Note that if a non-original nameplate is attached, it may damage the door or mounting part.
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| 2. CONSTRUCTION

2.1 Appearance

Door

Ribbon cassette

Display keyboard

Indication card

Chart holder Printer

Mounting bracket

| N % Terminal block

Fig. 2.1 Appearance
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2.2 Display Screen and Operation Keys

2.21 Display Screen

The following describes the display screen. Since the channel numbers and data are indicated by a 7-
segment LED, alphabets are symbolized to represent them.

For the LED display, see " Symbolized Alphabets for Display" at [Reference] below.
/ Alarm Type Display \

Channel No. Display Indicates an alarm type in red. Data Display

"H" is illuminated when the alarm is High.
Indicates a channel And “L” is illuminated when the alarm is Indicates the process
number in orange. Low. Neither of them is illuminated when variable, time, setting
there is no alarm. screen, efc. in orange.

_

ESC A >
RUN MENU PRINT FEED ENT

NN

Operation Keys

Status Displa

The "RUN" lamp (orange) is illuminated when

recording. The "ALM" lamp (red) is illuminated Use these keys for setting and

when the alarm is being activated. []denotes other operations.

that the lamp goes outand [ denotes that it

@Jminated. /

Fig. 2.2 Display
[Reference] Symbolized Alphabets for Display
Dspay  |R |l B |d B |F & H RS E R e
Alphabet | A|B|C|D|E|F|G|H|h| I | J]|K]L/|I
Dspy |A|mje|P R |- |58 0 H 2 HE]2
Alphabet M|{N|O|P|Q|R|S|T|U|V | W|X|Y]|Z
—10—
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2.2.2 Operation Keys

The following describes each operation key.

This manual represents the actual operation keys as shown in the figure below.

Fig. 2.3 Actual Display and Operation Keys

Table 2.1 Names of Operation Keys and Their Functions

Key Name Function
Starts/stops recording.
“RUN” ke To stop, hold down the “RUN” key for 3 seconds or more.
y (Gone out the “RUN” lamp.) To start, press the “RUN” key.
(lluminates the “RUN” lamp.)
« M ) Selects engineering list print and change to the
ESC MENU” key MENU function sefting mode.
“ESC” key ESC function Exits that menu halfway selecting a function.
N “PRINT” key PRINT function Used to perform manual print or list print.
PRINT Used to select a setti ter ( | or built
« AP . sed to select a setting parameter (numeral or built-
A" key A function in command)(ascending direction).
“ " . The chart paper is fed while the key is pressed, and
FEED” key FEED function stopped when released.
“>* key > function Used to shift a digit in setting a numeral.
Used for registering a setting parameter (numeral or built-in command)
ENT “ENT” key after selecting it, or executing a function. Pressing this key executes the

setting.

11—
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| 3. INSTALLATION

3.1 Outside Dimensions Drawing and Panel Cutting Dimensions

Unit: mm
<Front> <Rear>

Dimension required m

when the door is fully — —
opened (135°). R 1 I R

all on the left side). e soe oo o s
(W ) .

<Side> <Panel Cutting>

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

GO

firk

AL

Fig. 3.1 Outside Dimensions and Panel Cutting Dimensions

/N\[CAUTION

For maintenance and safety of the instrument, it is recommended to secure the spacing larger than the
parenthesized dimensions per unit.

— 12—
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3.2 Mounting to the Panel

A \VARNING

Do not install the instrument in a place exposed to a combustible, explosive, or corrosive gas (SO,, H,S,
etc.).

/N\[CAUTION

Install the instrument in the following places |
- A place free from where humidity often changes.
*Aplace of normal temperature (25°C or so).
- A place exposed to as little mechanical vibrations as possible.
- A place with as little dusts as possible.
- A place affected by the electromagnetic field as little as possible.
- A place not directly exposed to high radiant heat.
- A place where the altitude is up to 2000m.
* Humidity has an effect on the chart paper and ink. Use the instrument in a humidity range of 20 to
80%RH (60%RH is optimum).
= This instrument needs the inside installation.
| Mounting to the Panel]
-festeel plate not thinner than 1.2mm is recommended as a mounting panel.
*The maximum thickness of the mounting panel is 7mm.

Inclination

-{nstall the instrument horizontally.

-The instrument should be installed so that its inclination should be 0° at the front and within 30° at the
rear.

3.21 Procedure for Mounting to the Panel

1) Assemble the mounting bracket refer to Fig.3.2.

2) Fitin this instrument through the front of the panel.

3) Fit the claws of the mounting bracket into the square holes in the top and bottom surfaces of the
case.

4) Tighten the screw of the mounting bracket with a screwdriver to attach it to the panel. When the

mounting unit does not move back and forth any more, tighten a screw by 180 °.
[

(nm T - T — \
Assemble in such a manner '\ \ LEI
that the screw nose will be . Body
almost aligned with the plate Mounting Claw Mounting Claw
surface.

Fig. 3.2 Mounting bracket

[Note]

If it is tightened with an excessive force, the case may be distorted and the mounting bracket may be
deformed. An adequate tightening torque is about 0.2 to 0.3 N-m (2~3 kgf-cm).

—13—
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Panel

Mounting bracket

Fig. 3.3 Mounting to the Panel

3.2.2 Mounting to the Panel in compliance with the IP65

Prior to mounting the instrument to the panel, attach a packing to the position shown in the figure.
The rest of the procedure is the same.

Panel

Packing

Mounting of Packing Mounting bracket

S
Packing crew

Fig. 3.4 Mounting to the Panel (in compliance with the IP65)

— 14—
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| 4. WIRING

4.1 Terminal Layout and Power Wiring

411 Terminal Layout

Power source
/ terminal block
6 Relay outputs Communication
\\ / terminal block (RS-485)
CeeerRre 2
Input terminal block 00 0 o 3DI terminal block
149)]|0]|©®]|®][®|® B
N FEEEEEEEERESEE Communication
O®][BV[®|D[OS| OISO terminal block (RS-232C)
I 6 o I 0 9

Fig. 41 Terminal Layout (Rear view)

4.1.2 Power Wiring

PN VVARNING

@ In order to prevent an electric shock, be sure to provide protective grounding prior to turning on the

instrument.
@ Do not cut a protective grounding conductor or disconnect protective grounding.
@ Make sure that the supply voltage for the instrument conforms to the voltage of the supply source.
@ Attach a transparent protective cover prior to turning on the POWER of the instrument.
® Any interruption of the protective conductor inside or outside the apparatus or disconnection of the

protective grounding terminal is likely to make the apparatus dangerous under some fault conditions.
Intentional interruption is prohibited.

—15—
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/N\| CAUTION

(D- +As an electric wire for the power source, use a 600 V vinyl insulated wire (IEC 227-3) or its equivalent

or above.
(2 +Attach a round press-fitting terminal with insulated sleeve (for M3.5) to the end of the electric wire.
(@ «Connect a protective grounding (resistance: 100 Q or lower, a minimum diameter of a grounding
conductor:1.6mm) to the protective grounding terminal.
@ «If other instrument shares the protective grounding conductor, there may be an effect caused by
noise coming from the grounding conductor. It is recommended not to share it with other instrument.
® *In order to comply with the requirements of safety standard EN61010, the recorder shall have one of
the following as a disconnecting device, fitted within easy reach of the operator, and labeled as the
disconnecting device.
a. A switch or circuit breaker which complies with the requirements of IEC60947-1, IEC60947-2
and |IEC60947-3.
b. A separable coupler which can be disconnected without the use of a tool.
c. A separable plug, without a locking device, to mate with a socket outlet in the building.

®: *This product has designed to conform to IEC1010-1 installation Category I and pollution
degree 2.

4.1.3 Wiring Procedure

/N\CAUTION

The transparent protective cover should surely remove the left and right (both sides) hooks simultaneously.
If it removes by turns, there is a possibility that it may damage.

1) Put your fingers on the left and right (both sides) hooks of the transparent protective cover on the
power source terminal block. Pushing them inside, take out the cover to this side.

2) Connect the power source electric wire refer to Fig. 4.2. Connect the protective grounding to the
@ terminal. Connect the non-grounding side of the power source to "L" terminal. Connect the
grounding side to the "N" terminal.

3) Put back the transparent protective cover.

4) Make sure that protective grounding is properly provided. @ @ @

S| | Fan

Fig.4.2 Power source Terminal block

—16—
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4.2 Input Wiring

/N

CAUTION

(DPrecautions for the input electric wire

See that no noise is mixed in input wiring. For input wiring, it is recommended to use a shielding
wire or twisted wire effective for noise.
In case of thermocouple input, connect a thermocouple wire directly or use a compensating lead
wire. It is recommended to use a shielded input line.
In case of resistance temperature detector input, dispersion of 3-wire line resistance should be
less than the below mentioned values. It is recommended to use a shielded input line.

For Pt 100, JPt 100 ;50mQ max.
When itis likely to be affected by induction noise, particularly when wiring near the high-frequency
power source, it is recommended to use a shielded twisted wire.

Attach a round press-fitting terminal with insulated sleeve (for M3.5) to the end of the electric wire.

2 Precautions for wiring

The wiring between the instrument and measurement point should be kept away from the power
circuit (25V or higher circuit or DO circuit).

Short-circuit unused input terminals. (Short-circuit between "+" and "—" in case of mV, V, or
thermocouple input, and short-circuit among A, B, and B in case of resistance temperature

detector input.)

Ground the shield of connecting wire.

— 17—
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4.21 Wiring Procedure

/N\[CAUTION

The transparent protective cover should surely remove the left and right (both sides) hooks simultaneously.

If it removes by turns, there is a possibility that it may damage.

1) Put your fingers on the left and right (both sides) hooks of the transparent protective cover on the
input terminal block. Pushing them inside, take out the cover to this side.
2) Wire the input lines refer to Fig. 4.3(Page 18), Fig. 4.4 and Fig. 4.5.(Page 19)

3) Put back the transparent protective cover.

b > 5 . ¢ S >
®|O[® ©[©]|®|
BRI EEEENEEEEEERCE
'O OECRECRER) e | [EDOOOEOETREDE)
oo be _"_“ oo - .,=,,. /_ block \\.“_”_"_"_“_"_.“.““ .—.. oo plosehl o0
oEEEeEEEEEeEEa Sl oeeddeddEe,:
I I 1 | K S Y R B R S I 1 6 | O e R
i@@@@@@@@@@@@@@ :@@@@@@@@E@:@@@@@
| | e e | e e e e s | s e | e ! D e e e e e e e e e e
e e e A | I e b Y
YO shiocodure ) ii(—)
i i ielded wire
Shielded wire | Connecting lead wire | Connecting compensating lead wire
Ground é Ground é
DC voltage input Thermocouple input

Fig. 4.3 Input Wiring (For mV, V and Thermocouple inputs)

—18—
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Input terminal block

0
.
0
.
.

19
HISIN
IS,
HISIN
Al
HIC)
IS
HISIA
&l
[&]
_leld
Al

F

loscEEEczEEtaa]
|y I
Coceccticatcec
[ W1 s hc
Shielded wire
— 3-core cord
Ground (Identical wire diameter length)

Resistance temperature detector

Fig. 4.4 Input Wiring (For Resistance temperature detector)

] i — T 1 [T
| Ie0 0 E B R EIEEE
Input terminal block o e e e e e e s e e s e
10ee Rt EEEEE
@] || ®|| | E®|®] @O ®|®||®||®
Shielded wire —— Shunt resistor
Ground Connecting lead wire

DC current input

Fig. 4.5 Input Wiring (For mA input)

/N\[CAUTION

@ Attach the shunt resistor to the input terminal block of the instrument.

@ Input accuracy is effected with the shunt resistor. Use the following recommended resistor.
Resistance: 250 R, Rated power: 1/4W, Tolerance: =0.1% makx.

Temperature coefficient: =50ppm max.

—19—
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4.3 DI/Alarm Output Wiring (Option)

AN WARNING

(D Be sure to wire after turning off the POWER.

(2r When the power source has been connected to the Alarm output, turn off that power source.

@ When a hazardous voltage supplies to alarm terminal:

a) Never touch terminals preventing from electric shock.

b) Attach covers to terminals.

c) Wires should be double shielded.

d) Adopts round pressure terminal connectors with insulation cover for wire, preventing from lose

connection.

/N\[CAUTION

IPrecautions for Wiring the Dl |

@ Dl input has the built-in drive power source. Do not apply a voltage to a DI input terminal from the
outside.

@ ADI input contact capacity should be a withstand voltage of 50V DC, 16mA or more, ON
resistance of 20 max.(Wiring resistance included).

@ Do not use unused terminals as relay terminals.

| Precautions for Wiring the Alarm Output|

@ An alarm output contact capacity is as follows :

250VAC : 3A at maximum (Resistive load)
30VDC : 3A at maximum (Resistive load)
125VDC : 0.5A at maximum (Resistive load)

0.1A at maximum L/R= 7ms at maximum (Inductive load)
@ Attach an anti-surge protective circuit (surge absorbers, etc.) to an output terminal, as required.
(@ Attach a round press-fitting terminal with insulated sleeve (for M3.5) to the end of an electric wire.
@ Keep alarm output wiring away from input wiring.

® Do not use unused terminals as relay terminals.

4.3.1 DI/Alarm Output Wiring Example 2V

Terminal Block
Temminal Block t

. 1A+ 6A
Dl1. 8 ZK |

c =
DI.COM p Load
©

Recorder Side COM
Fig. 4.6 DI Wiring Example Fig. 4.7 Alarm Output Wiring Example

O)

Recorder Side

—20—
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/N\[CAUTION

The DI (Option) consists of a combination of 3 Digital inputs. The alarm output consists of 6-Relay
output (Normally open).

4.3.2 Alarm Output Wiring Procedure

Wire the Alarm output refer to Fig.4.8.

— —

NANNNANNAN
JUUUUUUU
NANNNANNAN
JUJUUUUUU
NANNNANNAN
JUUUUUUVU

@@
- L9

ﬁ@@@@@@p@@@@@m@[

..

6-Relay output

1C } Relay No.1 6C } Relay No.6
“———> 1A J (Normallyopen) “———=ga J (Normally open)

Fig. 4.8 Alarm Output Wiring

4.3.3 DI Wiring Procedure

Wire the DI refer to Fig.4.9.

| ¢ > >
®||®
AN ERRCE
| 990 00]®R®)®)3) @@ |
JEEcRERREEeEe et
gegeerEle ke
—> DI1
—> DI2
Fig. 4.9 DI/Alarm Output Wiring L———> DI3

> DICOM
(COMMON for DI1 to DI3)

— 21—
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4.4 Communication Wiring

/\|CAUTION

Precautions for the communication wiring

(D+See that no noise is mixed in communication wiring. For communication wiring, it is recommended to
use a shielding wire effective for noise.

@ When it is likely to be affected by induction noise, particularly when wiring near the high-frequency
power source, it is recommended to use a shielded twisted wire.

(@ Attach a round press-fitting terminal with insulated sleeve (for M3.5) to the end of the electric wire.

@ Ground the shield of a connecting wire.

441 RS-232C Wiring

Wire RS-232C refer to Fig.4.10.

[Note]
Cable length is a maximum
of 15m.
Host computer

SG

. - RD

Fig. 410 RS-232C Wiring ™

4.4.2 RS-485 Wiring
Wire RS-485 refer to Fig.4.11.
[Note]

@ Be sure to attach terminating
resistance (Rt 200 Q) to a host

NANAANAANA
UUUUUUUU
NANAANAANA
UUUUUUUU
AANAANAANA
UUUUUUJUUU

I i compulter side.
(2 Connection is a maximum of 32 sets
including a host computer.

@ Cable length is a maximum of 1.2 km.

HEE @ Use the UL20620-SB (M) cable made
1 &l sl el 5 sl il i I by HITACHI CABLE LTD. or

@ equiva|ent_
I I
W/\/
Rt Host computer
- == Rt
Fig. 411 RS-485 Wiring
9 +
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| 5. PREPARATIONS FOR OPERATION

5.1 Setting the Chart Paper

/N\[CAUTION

It is recommended to use our original chart paper to ensure proper recording. If the chart paper
holder is taken out with recording operation being activated, the ink ribbon may be damaged. To
replace the chart paper, be sure to press the “RUN” key to stop recording.

(1) Pressing the “RUN” key for 3 seconds or more

Stop recording operation. With the power turned on, press the “RUN” key for 3 seconds or more.
CH.No DATA

—
ESC A

»
RUN ALM RUN MENU PRINT FEED ENT

The RUN lamp goes off
Press the key for 3

if recording stops.

/ / seconds or more.

Fig. 51 Pressing the “RUN” key

(2) Opening the Door

/N\[CAUTION

Maximum angle of the door in opened-state is 135 degree. Do not further open the door otherwise

hinge will be broken.

Push the door hook to unlock the door. Pull the door to this side to open it.

~

%

Push the door
hook in the

B

arrow direction

to unlock. /

Fig. 5.2 Opening the Door
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(3) Taking out the Chart Holder

Put your fingers onto the levers at both sides of the chart holder and pull it out to this side.

Lever ¥ 0

Pull out the chart
holder to this side.

Fig. 5.3 Taking out the Chart Holder

(4) Opening the Chart Cover and Chart Guide

Open the chart guide and the chart cover outwardly.

Chart Cover (Black) I

Open in the arrow

direction.

Chart Guide
(Transparent)

Open in the arrow

direction.

Fig. 5.4 Opening the Chart Cover and Chart Guide
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(5) Loosening the chart paper

The chart paper may not be proper fed, if it is stuck at perforations. Be sure to loosen the paper.

Fig. 5.5 Loosening the Chart Paper

(6) Setting the Chart Paper into the Storage Chamber

Unfold the chart paper by two plies. Holding the printing surface upward, set it in the storage

chamber.
Square Holes to Left Rectangular Holes to Right
[m] d
o =
o =
[m] d
[m] ooo [
oooo
QQQQQ
<
QQQQQQ
<
00
Sprocket Drum
o ~ Storage Chamber I
)
@,
o

Fig. 5.6 Setting the Chart Paper
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(7) Aligning the Chart Paper with the Sprocket Drum
Align the holes in the chart paper with the sprocket drum teeth. Set the chart paper along the

sprocket drum. Put the first ply of the chart paper into the chart receiver.

Make the left and right holes

parallel with each other.

Chart Paper

Chart Receiver Chart Paper Storage Chamber

l\u

o -

Fig. 5.7 Aligning the Chart Paper with Sprocket Drum (Chart Holder Sectional View)

(8) Closing the Chart Cover and Chart Guide

Close the chart cover and the chart guide in the arrow directions.

Chart Cover I

Align the holes in the
paper properly with the

sprocket drum teeth.

Fig. 5.8 Closing the Chart Cover and Chart Guide
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(9) Turning the Sprocket Drum Gear
Check paper feed with your hand. Turn the sprocket drum gear to feed out the chart paper.

(It is recommended to feed the chart paper by 4 plies.)

J " A
b\ ; : Ilwu_iunii,mf\\urul' ]}Alll}i‘\!ll_l:'
\ S e

7
@aa
Turn the gear at the left end N N \\\\;

of the sprocket drum in the

arrow direction.

Fig. 5.9 Checking Paper Feed

(10) Putting Back the Chart Paper Holder

Push in the chart holder horizontally into the case until it is locked.

Chart guide

When putting it back,
push the paper receiver.

Chart Receiver I

Fig. 5.10 Putting Back the Chart Holder
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(11) Close the Door

Close the door and check a door lock.

(12) Pressing the “FEED” key to Check Paper Feed
Press the “FEED” key on the display keyboard to feed the chart paper.
DATA
EEE
.' | |

.l | EI .
ESC A >

RUN MENU PRINT FEED ENT

/The chart paper is fed

while pressing the key.

Releasing the key stops Prior to operating the

paper feed. The paper is apparatus, be sure to

initially fed slowly when confirm that the chart
Qe key is pressed. paper is being fed!!
7

Fig. 5.11 Pressing the “FEED” key

(13) Pressing the “RUN” Key to Restart Operation
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5.2 Setting the Ribbon Cassette

/N\[CAUTION

If the chart holder is taken out with recording operation being activated, the ink ribbon may be
damaged. To replace the ribbon cassette, be sure to press the “RUN” key to stop recording.

If the ribbon cassette is not set properly, the recording color may change or the ribbon may be
damaged.

(1) Pressing the “RUN” key for 3 seconds or more

Stop recording. With the power turned on, press the “RUN” key for 3 seconds or more.

Once recording stops, the RUN lamp goes off.(See Fig. 5.1 on page 23)

(2) Opening the Door

Push the door hook to unlock the door. Pull the door to this side to open it.
(See Fig.5.2 on page 23)

/N\[CAUTION

Maximum angle of the door in opened-state is 135 degree. Do not further open the door otherwise
hinge will be broken.

(3) Taking out the Ribbon Cassette

Grab the left side of the ribbon cassette. Holding down the ribbon holder, take out the ribbon
cassette to the front.

Ribbon Cassette

Ribbon Holder I

Ribbon Cassette I

Fig. 5.12 Taking Out the Ribbon Cassette
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(4) Unslacking the Ink Ribbon

Set the new ink ribbon. Turn the knob in the arrow direction to unslack the ink ribbon.

Turn the knob in the

arrow direction. \1

Slackness

Fig. 5.13 Unslacking the Ink Ribbon

(5) Setting the Ribbon Cassette
Push the ribbon cassette into the ribbon holder until the latch clicks.
When the ribbon feed shaft is not easily fit in, turn the gear to the direction of an arrow to adjust the

position. When this is done, push the ribbon cassette until the latch clicks

Next, push the left side
until it firmly fits in the

ribbon holder.

Ribbon feed shaft

First, push the
right side.

Fig. 5.14 Setting the Ribbon Cassette
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| 6. OPERATION

6.1 Operation

VAN WARNING

Prior to turning on the power, make sure that the supply voltage meets the specifications for the instrument

and the instrument is properly grounded.

/N\[CAUTION

Prior to turning on the power, make sure that the chart paper is set in the chart holder.
If the printer is activated with no chart paper set, the sprocket drum (cylindrical part) of the chart holder may

be damaged.

Once the power is turned on, the display on the front of the door is illuminated. The instrument will be
ready to run (user mode) in about 5 seconds, including the initial screen. If the RUN lamp is

unilluminated, press the “RUN” key to start recording operation.

6.1.1 Status after Initial Screen

(1) Display screen :The "RUN” lamp keeps the condition of before power-off.
(2) Printout data :All printing data and analog recording data of before power-off are
cleared.

(3) Alarm and Diagnosis :Alarm indications and outputs of before power-off are not recovered.

(4) Data display and Channel number are displayd refer to Fig.6.1.

B |BBHBA

RUN ALM ﬂ

(] o 00

Y Returning to the mode before the power OFF.

Fig. 6.1 Display Screen at Power-on

[Note]
(D When electric power failure occurs, the initialization is performed after power recovery. And it

becomes the above initial state.

@ The printout data are eliminated in initialization. Printout operation is not continued after power
recovery when the power is turned off during printout.

@ When the power is turned on, the display displays “0” while reading data in fig.6.1. The numeral

of the displayd digit depends on the setting.
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6.2 Recording

/N [CAUTION

@ The instrument checks zero point for every recording. If the printer block is manually moved

during recording, a recording position may be dislocated.
@ In order to protect the chart paper, dot printing is not performed when the distance between the
previous dot printing position and the next one for an identical channel is less than 0.3 mm in the

chart paper feed direction or less than 0.5 mm in the scale direction.

6.2.1 Recording Colors

Table 6.1 lists the recording colors for each channel in analog recording.

You can select a recording color from 6 colors for every channel.

Table 6.1 Recording Colors(standard)

Channel No. Color

1 Purple
Red
Green

Blue

Brown
Black

DA WIN

6.3 How to Record

6.3.1 Starting/Stopping Recording Operation

To start/stop recording, press the “RUN” key.
To stop, hold down the “RUN” key for 3 seconds or more.

“RUN” lamp is unilluminated when step recording.

[Note]

@ When the power is turned on, the previous state where you turned off is continued.

@ When controlling a start/stop of recording through Digital Input (DI, option), you cannot switch
start/stop with the “RUN” key.

6.3.2 Feed the Chart Paper

The chart paper is fed while the “FEED” key is pressed, and stops when released.
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6.3.3 Print Sample

Logging on print example and Alarm on print example

Alarm Print:

Prints alarm occurrence/recovery, channel

number, alarm type, and level. A denotes
alarm occurrence (in red) and ¥ denotes

alarm recovery (in purple), respectively.

\

Date/Time

Process variable:
Prints " % % % % *"jf
skipped.

Chart speed

------- A

|
|

—

|
|

—

—
ecccce

""""“'é"E‘
oooooouooooo-u.?romo

Logging Print:

color.

Prints date, channel number, process variable
engineering unit and chart speed. The scale is
printed sequentially from 1 channel in printing

[Reference]

Fig. 6.2 Print Sample

mark is meaning of that over items would not be printed.

See [Reference] below

Alarm print, Comment print and Date-and-Time print becomes waited-state if the other printing is actuated.
TS601 stores up to six items of Alarm Occurrence/Recovery print and five items of Comment/Date-and-

Time print. If printing commands are over, TS601 prints a marking " * " on the end of the last printing. This

For priority of respective printing, see next page; Priority in Reference.

[Note]

Logging print will not be the wait printing state. At the start time of Logging print, if the prior Logging print is
printing, the next one cannot print. Prolong the printing interval of Logging print in this case.
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6.4 Digital Print

Print the digital print as follows:
® Manual print
® List print

® Engineering list print

[Reference]

Printing is actuated in following priority. See following Priority Order. When multiple types of printing are activated
simultaneously, higher-priority printing takes effect first according as following order. In alarm printing activation,
lower category (Logging, DI Manual) also is activated. (See Fig. 6.2 that is example : Same time printing of Alarm

and Logging print) .

List print DI Comment DI Manual print Alarm DI Comment Logging print
print (Async.) (Async.) Occurrence Print Print (Sync.) (Sync.)
Manual print
DI Date and Logging print Alarm Recovery DI Date and DI Manual Print
Engineering list Time print (Async.) Print Time Print (Sync.)
print (Async.) (Sync.)

The Synchronous printout synchronizes with the analog record and does a digital printout. In case of the
asynchronous printout, it stops an analog record and it executes a digital printout. It resumes an analog record
after the digital printout completes.

6.4.1 Manual Print

Print the following data on the chart paper:
® Time/date (year, month, day)
® Channel number or activated alarm type, latest process variable, engineering unit (all

channels)

(1) Manual print operating procedure

@ Press the “PRINT” key.

@ Use the “PRINT” key to display “@===", and press the “ENT” key.

@ Use the “PRINT” key to select “"=}={=}=". Pressing the “ENT” key executes manual print.
Once manual print starts, the display is automatically returned to the Data Display screen.

Upon termination of manual print, it is returned to it was prior to starting manual print.

[Note]

@ Analog recording is interrupted while manual print is running. However, measurement/alarm
detection remains effective.

@ If an alarm is activated while manual print is running, alarm print will be performed when

recording restarts.
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(2) Manual print stopping procedure

@ Press the “PRINT” key.

@ Use the “PRINT” key to display “™=", and press the “ENT” key.

@ Use the “PRINT” key to select ““=}= =" . Pressing the “ENT” key stops manual print.
However, print operation continues until the line is completed. Manual print is stopped.

And the display returned it was prior to starting manual print.

O =

Ffecececceccecceccessesss  soccsccecsecsecasceccscascecancscsscacssccncacsfr]

Ple ccccccaccccccccccccne cecccscccscccssccccsccce

Fig. 6.3 Manual Print

6.4.2 List Print

Print the following setting data of the instrument on the paper:
® Date/time/Chart speed/2nd chart speed/Printing cycle.
® Channel number/range/scaling value/engineering unit

® Setting alarm type

(1) List print operating procedure

@ Press the “PRINT” key.

@ Use the “PRINT” key to display “_} "=l=", and press the “ENT” key.

® Use the “PRINT” key to select ‘== == =". Pressing the “ENT” key executes list print.
Once list print starts, the display is automatically returned to the Data Display screen.

Upon termination of list print, it is returned to it was prior to starting list print.

[Note]

@ Analog recording is interrupted while list print is running. However, measurement/alarm
detection remains effective.

@ |If an alarm is activated while list print is running, alarm print will be performed when recording

restarts.
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(2) List print stopping procedure

@ Press the “PRINT” key.

@ Use the “PRINT” key to display “_} "=k=", and press the “ENT” key.

@ Use the “PRINT” key to select “"=}= =" . Pressing the “ENT” key stops list print.
However, print operation continues until the line is completed. List print is stopped.

And the display returned to it was prior to starting list print.

Date and Time _ —~ _________________
for List Print

Chart Speed Set value. 2nd
Chart Speed (2) is effective [eelscsccscsccsccccsccsccsccscccssccsscccsccsne o

for DI function. B LR R R PR PR PR LR |

Prints Input range, Tag,
Measurement range, and
Scaling value for each
channel. If skipped, the
channel number is prefixed
by " *".

ool.--oooo-oo-oo.o--oooo-.ooooo--oooooo---ooooo‘

oop.o-o..ooo.t-...ooo.to..too..oo..t-o..o...od

Do-:-cooo-on-ocoo--o.oooo---ooocon--ooo
Doalaaooo.oo.--ooa.-oo-oo.a. e o o o o o o o o e o o o

1
se0e s0000cecescecesc0cesesesesesesesececesecsooed
| |
Print alarm set valueq\ g'"ZZZ'.'.’.'.'.'I!1'.'.'.'.'.'.':Z'_'_'_'_'_'_’_':ZZ’_'_'_'_’_'_'_'ZZ'_?""'
]

[ ]
______________________________________________ [
drel ] AP

[

p

[]

Fveeeessereeeiessssnssreeeeeseenns

[]..u.....................................'................... .o

E"""""""'"‘“'"'"""“"""“'f""'

....}...................b................

coools cececscscsscssccsepesscsscccse

Digital print ON/OFF, zone record,
and partial
compression/expansion set

value for each channel.

Set values of the
comment print.

Effective with the
DI option.

Fig. 6.4 List Print
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6.4.3 Engineering List Print

Engineering list print provides the following setting data of the instrument on the chart paper.
® Analog recording
® Digital printing
® Burnout/RJC etc.

(1) Engineering list print operating procedure
@ Press the “MENU” key.
@ Use the “PRINT” key to display “El} "=l=", and press the “ENT” key.
® Use the “PRINT” key to select “"=}={=}=". Pressing the “ENT” key executes engineering
list print.
Once engineering list print starts, the display is automatically returned to the Data Display screen.

Upon termination of engineering list print, it is returned to it was prior to starting engineering list print.

[Note]
@ Analog recording is interrupted while engineering list print is running.
However, measurement/alarm detection remains effective.

@ If an alarm is activated while engineering list print is running, alarm print will be performed when

recording restarts.

—37—
HXPRM10mnCO001E




(2) Engineering list print stopping procedure

@ Press the “MENU” key.

@ Use the “PRINT” key to display “EL.} "=l=", and press the “ENT” key.

3 Use the “PRINT” key to select ““=k= =/="". Pressing the “ENT” key stops engineering list print.
However, print operation continues until the line is completed.

Engineering list print stopped. And the display returned to it was prior to starting engineering list print.

RUN/STOP Internal/External Channel Number /Tag Number Set

Switch Set value value : CH

L INT (key)

Alarm Print Set value
: ON1 (occurrence/recovery)

eedoccce
1

[joo'co-nooi iooooooo-nd‘j eecccccclocecccccccccccccccne ]
L S -

.......--..:.-.........-.....EL-

ecccccccce L

Logging Print Set value: ON/OFF,
Start Time, Interval, Scale Print:

Alarm Hysteresis Set value
:ON

[, S T , ONJOFF,
o-f.-ooao--oooo-.--- ecccccccccce sesccceccscccaclel Drinty SynC./ASynC. OFEEY
L, I ogang Penc O ::::
beaseresesesenencacasasatenenes  sasesenensnsssss| Start 00:00,

Interval: 6h,
Scale Print: OFF
Printout: Sync.

Setting of Burnout
Protection, RJC, and
Constant value in external
RJC, Offset, and Recording
Color for Each Channel.

-o-o-o-lo..o.o-o-o...oo--o-o...oo-o:l

toe XXX XX RY ccee ccee ©eccccc0cccccs0000000000000000 0 [

(|

{.................................1......
[

DI Function Set value.
Effective with the DI option.

Communication Set value

Fig. 6.5 Engineering List Print
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6.5 Changing the Display

Display selection procedure
@ Press the “MENU” key to display "={} =", and press the “ENT” key.
@ Use the “PRINT” key to select a required display screen from the menu below.
Press the “ENT” key.
@ " =O"is displayd in case of manual display. Use the “PRINT” key to select the channel number.
Press the “ENT” key.

o “Fiil=="(AUTO) :Auto display
® “~m’(MAN) :Manual display
o “={Fi=E"(DATE) :Date display
® “i=} =E’(TIME) :Time display
® “m=fF"(OFF) : Display off

6.5.1 Rl o Auto Displaye

Displays the process variable of each channel sequentially at intervals of 2.5 seconds.

Channel Number (1-digity ——| { [H = = 313 1

H : Upper-limit Alarm Y

L : Lower-limit Alarm Process Variable (5-digt)

6.5.2 MM~ Manual Displays °

Displays the process variable of specific channel, it updates every measurement cycle.
The data is the same as Auto display. Pressing the “ENT” key changes the displayd channel number

(it increments).

6.5.3 cddRl=E- Date Display®

Displays the month and day. Leap year adjustment is automatic.

Example of October 18 : D - E
\_Y_/ \_Y_/
Month  Day

6.5.4 =} mE- Time Displaye

Displays hour and minute.

Example of 12:15 (2= 15

e

Hour Minute

6.5.5 mfFF- Display Offs

Turns off the process variable display. Key operation is the same as usual. To switch to other display,

take steps O through @) mentioned above.
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| 7. DEVICE SETTING

7.1 Setting the Setup Mode

Key Operation for Entering the Setup Mode

Press the “MENU” key for 3 seconds or more to enter the setup mode.
At the time, displays the version of the software approximately 1 seconds as below. After, displays the

setting screen of the range.

~ W

To return from the setup mode to the recording mode (user mode), press the “MENU” key for 3

seconds or more again.

The following describes how to set the following items.

The following shows a display map of the setup mode. Use the Akey to operate.

® 7.1.1 Setting the Range

| Setting | Channel | | Mode |
~F=SE b= ! Hobl = Current/ Voltage Input
. = Thermocouple Input
=)= = Resistance temperature detector Input
SCRLE Scaling
. i Square Root
g 2= == = Decade
==L = Difference
= D= Sum
~E Fi= Average
== Skip
Option
® 7.1.2 Setting the Alarm Ve —- ~

| setting || Channel|| Level || ON./OFF || Type ||Setting value|| Relay ON./OFF || Relay No.|

FLF-~ (om0 (et | lam H|[-2800 ||an {
' L2 |leFF b aFF '
L3
. L _
=B E
— 40—
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® 7.1.3 Setting the Unit
| Setting | Channel| | Char. No.| | Code No. |

il = D= i

C o =1 )

{
= o =3 |
3 g~ Q| End
: .
C =B =4
=1
® 7.1.4 Setting the Chart Speed
| Settingu | 1st/2nd Chart speed | | Chart speed |
CHRA-| [SP- | {500
S2Fd-2

® 7.1.5 Setting the Date and Time
| Setting || Year || Month, Day || Time |

CLoCH |9 2000 |[AO-0¢ | |e0BE=00 |

® 7.1.6 Copying the Setting Data

| SettingJ | Copy-from Channel| | Copy-to Channel|

| CePA||F Ok E LR
F  ER2 £ Ck3

F trs | c£rE]

® 7.1.7 Setting Other Functions (Printing Cycle, Zone Recording, Partial Compression/Expansion,
Digital Print, Tag, Comment Words)

| Settingu| Mode |

LB ErEmd Printing Cycle
SemE Zone Recording
= Partial Compression/Expansion
e} oz Digital Print
=R Tag
C=o=i= Comment Words

® Shift to the engineering mode

| SettingJ| Password |

| EmD | | Fooooo | Input the password to go to the engineering mode.
See the key operation in page 67.
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Table 7.1 Initial setting value of the setup mode

Setting items

Initial set

Remarks

% Range (all channels)

+=10mV
Scaling 0~100.0 (°C)

% Alarm (all channels)

All levels are alarm OFF,
relay OFF

% Engineering unit (all channels) °C(BF 43 00)
(1)+20mm/h
X Chart speed (2) 20mm/h
Sets up the present
*Ti 2000/01/01, 00:00 time.
Ime U (Japan standard time)
GMT+09:00
% Dot point interval 10 (s)
% Zone setting (all channels) 0~100 (%)
% Partial compression/expansion
OFF
(all channels)
% Digital print
(all channels) ON
. “Blank until the 7th
% Tag print character (all channels) character”

% Comment print word (1~ 3)

“Blank until the 16th
character”
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7.1.1 Setting the Range

(1) 8&etting method
With a multirange system, setting the range for each channel is possible.
Use the A key to shift the mode @ to 0 shown in the Table below.
Set the range from the following input signals. (mode @ to )

DC voltage :+10, 0 to 20, 0 to 50, +200 mV DC, +1,0to0 5, +10 V DC
DC current : 4 to 20 mA DC (External shunt resistor: 250 Q)
Thermocouple 'B,R,S,K, E, J, T, C, Au-Fe, N, PR40-20, PLTII, U, L

Resistance temperature detector : Pt100, JPt100
Set scaling, decade, square root, interchannel sum/difference/average. (mode @ to @)

Unnecessary channels can be skipped. (mode (0)

Setting Channel Mode Key
@ | H=d k= (Voltage, Current) Akey
@ | k=L (Thermocouple) !
C | @ |rkd !
(Resistance temperature detector)
ke @ | =L E (Scaling) !
~F=CE Ch 3 ® | 2=z (Square root) !
Ch Y e | JECAG (Decade) '
CLh 5 @ | dEL k= (Difference) .
th B S8 G (sum) !
Setting forall | @ | =EF=(Average) l
channels S0 P (Skip) l
[Note]

A decimal point position can be arbitrary setup only in the "scaling" and "square root" modes.
When you want to alter the decimal point position in Voltage/Current/Thermocouple/Resistance
temperature detector input set it in the "scaling" mode. To fix the decimal point position, set as
follows.

Input Decimal Places Input Decimal Places
mV 2nd place * k ok ok % Thermocouple 1st place * ok ok ok ok
+1,0~5V 3rd place * k. ok ok ok RTD 1st place * ok ok ok ok
+=10V 2nd place * ok k. ok ok +200mV DC 1st place * ok ok k. k
mA 2nd place * ok ok ok ok
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(2)c Hal k(Current/Voltage), k= C (Thermocouple), r k= el (Resistance Temperature Detector)
Measurs Current, Voltage, Thermocouple and RTD.

Example) When setting Thermocouple T for Channel 1(T :-100 to 300 °C)

Display | Operation keys |

ESC

~F~CE MENU | 3sec Hold down the “MENU” key for 3 seconds or more

ENT to enter the setup mode. Displays "y == ",
then, press the “ENT” key.

Press the “ENT” key.

A
O Use the A key to select the channel you want to set.
JAN
GIE
A

EE PRINT | [ ENT Use the A key to select the mode. Press the
“ENT” key.
= PRINT | [ ENT Use the A key to select the type. Press the “ENT”
key.
AN > ]
L - (oo PRINT Use the A key to select a sign and numeral.
: ENT Use the > key to shift a digit. Press the “ENT” key.

(Zero setting)

AN o>
- 3 DE D PRINT m Use the A key to select a sign and numeral.
s ting) ENT Use the [> key to shift a digit. Press the “ENT” key.
pan setting
-SEE - ENT Press the “ENT” key. Setting is completed.

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

[Note]

@ An entry of an incorrect numeral displays an error, IEI or
IEI . Press the “ENT” key and re-enter a correct numeral.

@ For the range setting (When especially, don't change a decimal point position at the

thermocouple or in RTD) which doesn't have the necessity of the scaling, don't set a scaling.
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[Note]
In the Ii=}_}=, k=, or === mode, press the “ENT” key to select the range.
Use the A key, you can select the type out of the range.

[ Mode J\rr iy

—»| {O~H +10mV
= = 0~20mV
=0 0~50mV
= = +200mV

(= +1V
=1~} 0~5V

o +10V
= 4~20mA

—> b B
- R
= S
= K
= E
! J
= T
C C
FILFE Au-Fe
] N
== PR40-20
D = PLI
[ U
l_ L

—>| P Pt100
~kd {F= JPt100
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(3) SCRLE(Scaling)
Changes the input of VOLT, TC and RTD into a quantity.
Setting the unit is possible.(See 7.1.3 on page 56)
Example) When setting the voltage of 0 to 40 mV and scale of 000.00 to 100.00 for Channel 1.

Display | Operation keys |

ESC
= F=E MENU | 3sec Hold down the “MENU" key for 3 seconds or more

to enter the setup mode. Use the A key to display
"w=F=iJE". Pressthe “ENT” key.

A
T Use the A key to select the channel you want to set.

Press the “ENT” key.

=CFL_E Use the A key to select "= FiL_E".

Press the “ENT” key.

N
Hel = Use the A key to select "= l=".
Press the “ENT” key.
N
SDFIH PRINT| | ENT Use the A key to select a range(50 mV).

Press the “ENT” key.

=
L oonOn PRINT Use the A key to select a numeral.

(Zero input value) ENT Use the [> key to shift a digit. Press the “ENT” key.
Input vaiu

[Note]

When input TC and RTD, set the Zero input value equal to the Zero-side scale value.
But, set a decimal point position to the standard position. ( * 1:next page)

JAN =

- Ehﬂj DE Use the A key to select a numeral.

Use the > key to shift a digit. Press the “ENT” key.
(Span input value) ENT

[Note]

When input TC and RTD, set the Span input value equal to the Span-side scale value.

But, set a decimal point position to the standard position. ( * 2:next page)
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=

R

(Zero-side scale value) (* 1

=

L

(Decimal point)

r

(L

(Span-side scale value) ( * 2)

-SEkE-

[Note]

An entry of an incorrect numeral displays errors IEI or
€] . [E] |

Press the “ENT” key and re-enter a correct numeral.

ENT

=
( FeeD) Use the A key to select a numeral.
Use the [> key to shift a digit.

Press the [> key again in the lowest digit(right end)

to blink a decimal point. Use the A key to select a

decimal point position. Press the “ENT” key.

[
Use the A key to select a numeral.
Use the > key to shift a digit. Press the “ENT” key.

Press the “ENT” key. Setting is completed.
To return to the user mode, hold down the “MENU”

key for 3 seconds or more.
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(4)» 59/ = (Square Root)

Caluclates the square root of Volt input, and scaling that value.

Setting the unit is possible. (See 7.1.3 on page 56)
Example) When setting the voltage of 0 to 40 mV and scale of 000.00 to 100.00 for Channel 1.

Display

| Operation keys |

|_Description |

ESC

-

|

(Zero input value)

r

=Co0

(Span input value)

=

L A

(Zero-side scale value)

= F=CE MEN | 3sec
YAN
YAN

Ch
JAN

S5k
YAN

SOAH
JAN =
PRINT FEED

N

m(|3 m
Ev

]
2
5

Ev

=

L

(Decimal point)

r

(L

(Span-side scale value)

-SEkE-

[Note]

= YAN
ENT

YAN =
ENT
ENT

Hold down the “MENU” key for 3 seconds or more
to enter the setup mode. Use the A key to display
"= =" Pressthe “ENT” key.

Use the A key to select the channel you want to set.
Press the “ENT” key.

Use the A key to select "='={y=}=". Press the
“ENT” key.

Use the A key to select a range(50 mV). Press the
“ENT” key.

Use the A key to select a numeral. Use the [> key
to shift a digit. Press the “ENT” key.

Use the A key to select a numeral. Use the > key
to shift a digit. Press the “ENT” key.

Use the A key to select a numeral. Use the > key

to shift a digit.

Press the [> key again in the lowest digit(right end)
to blink a decimal point. Use the A key to select a

decimal point position. Press the “ENT” key.

Use the A key to select a numeral. Use the > key
to shift a digit. Press the “ENT” key.

Press the “ENT” key. Setting is completed. To
return to the user mode, hold down the “MENU"

key for 3 seconds or more.

An entry of an incorrect numeral indicates an error, IEI or
(€] o [E]

Press the “ENT” key and re-enter a correct numeral.
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About Square Root Computation

The square root computation is as follows:
® Each item is defined as follows:

SPAN | : Span lower-limit value (Span L)
SPAN r : Span upper-limit value (Span R)
SCAL | : Scaling lower-limit value (Scale L)
SCAL g : Scaling upper-limit value (Scale R)
IN . Input voltage
ouT : Output (Scaling value)

® When an input value is 1 % or more (1 to 100 %)

IN—SPAN
SPAN r— SPAN _

OUT=(SCAL r— SCAL ,) X J + SCAL,

® When an input value is less than 1 %

10 x (SCAL o—SCAL ,)
SPAN r— SPAN _

ouT= x (IN—SPAN )+ SCAL,

Example) When makes setting in previous page, the display is as follow table.

Input voltage (mV) (0] 10 20 30 40
Display (%) 0. 00 50. 00 70. 71 86. 63 | 100. 00

[Note]

The relation between scaling factor and displaying digit may stagger the accuracy rating.
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(5)» dELCRd(Decade)

Scaling the VOLT input and displays the index number. Setting the unit is possible. (See 7.1.3 on
page 56)

Example) When setting the voltage of 0 to 5 V and decade of 1.0 x 10° to 1.0 x 10° for Channel 1.

Display |_Description |

| Operation keys |

ESC

=1

=

L

PRINT ENT

2p 'D
B

(Zero input value)

r

D=0

(Span input value)

=

OEDO

(Zero-side scale value)

r

OEDS

(Span-side scale value)

B

N

N

m||® m||3 m||3 m

NT

-SEkE-

[Note]

An entry of an incorrect numeral indicates an error,

ENT

~F=0E MENU |3sec Hold down the “MENU” key for 3 seconds or more
o to enter the set de. Use the A key to displ
o enter the setup mode. Use the ey to display
"w=F=iJE". Pressthe “ENT” key.
AN
e Use the A key to select the channel you want to set.
Press the “ENT” key.
AN
HECF Use the A key to select "=fEF=". Press the

“ENT” key.

Use the A key to select a range(5V). Press the
“ENT” key.

Use the A key to select a numeral. Use the [> key
to shift a digit. Press the “ENT” key.

Use the A key to select a numeral. Use the > key
to shift a digit. Press the “ENT” key.

Use the A key to select a numeral. Use the > key

to shift a digit. Press the “ENT” key.

Use the A key to select a numeral. Use the > key
to shift a digit. Press the “ENT” key.

Press the “ENT” key. Setting is completed.

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

[E] [ Err2t Jo

[E] [ Err2q |, [E] [ Err2s |

Press the “ENT” key and re-enter a correct numeral.
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About Decade Display

Each item is defined as follows:
SPAN : Span lower-limit value (Span L)
SPAN : Span upper-limit value (Span R)
SCAL : Scaling lower-limit value (Scale L) XXEYY
SCAL 5 : Scaling upper-limit value (Scale R) }
IN . Input voltage
ouT : Output (Scaling value)
XX: Mantissa section (1.0 to 9.9)
YY: Exponent section (-19 to 19)
Up to 5 decades.
(Scaling upper limit)— (Scaling lower limit) is 1.0E5 or less.
Decade display abides by the following relational expression.
OUT1= IN x LG SCAL x—LG SCAL T SPAN g X LGSCAL , — SPAN | X LGSCAL
SPAN g— SPAN | SPAN g— SPAN
OuUT = 10°v™

LG SCAL :Log,o(SCAL )
LG SCAL ¢ :Logo(SCAL R)

[Note]

Decade output is used for display and print. It is not reflected on a printing position.

Example) When makes setting in previous page, the display is as follow table.

Input voltage (V) 0.0 1.0 2.5 3.0 5.0
Display 1. OEO 1. OE1 3. 2E2 1. OE3 1. OES
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(6) dEL k= (Difference)s 5} LM (Sum)s mERmM(Average)
Caluclates the input of VOLT, TC, RTD or SCALE, and output.
Example) When subtracting the Ch 1 input data from the Ch 6 input data to set the
difference (0 to 40 mV). Records and displays on Ch 6 “Ch 6 (input) - Ch 1(input)”.

Display | Operation keys |

ESC
~F~CE (e ) 3sec Hold down the “MENU” key for 3 seconds or more

< h ) he A k ispl
to enter the setup mode. Use the ey to display

"w=F=iJE". Pressthe “ENT” key.

AN
-5 Use the A key to select the channel you want to set.
Press the “ENT” key.
(Setting channel) y
AN
=EL = PRINT | [ ENT Use the A key to select "={[E}_k=". Press the
“ENT” key.
JAN
e | ENT Use the A key to select the "channel you want to
(Ref N " subtract." Press the “ENT” key.
eference channe
N =
L DDE DD PRINT @ Use the A key to select a numeral. Use the [> key
(Zero input value after ENT to shift a digit. Press the “ENT” key.
difference operation)
AN o>
- =000 pRINT) [ FEED Use the A key to select a numeral. Use the [> key
p— Value'aﬁer to shift a digit. Press the “ENT” key.
difference operation)
-SEE - ENT Press the “ENT” key. Setting is completed.

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

[Note]

An entry of an incorrect numeral indicates an error, IEI or
[E] . [E] |

Press the “ENT” key and re-enter a correct numeral.

About Difference, Sum, and Average

® The channel to be set must be larger than the one on which computes the "difference, sum, or
average". When setting Channel 6, for example, you can subtract the Channel 1 to 5 value.

® The range and scale of the set channel is the same as the channel on which computes the
"difference, sum, and average".

® A range value after the computation cannot exceed the maximum range of the instrument.
Set for the reference channel only the voltage, current, thermocouple, resistance temperature

detector, and their scaling ranges.
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(7) SE P(skip)
Setting SKIP on the Channel does not display and recording.
Example) When skipping Channel 6.

Display | Operation keys |

- HI'IEE @]%ec Hold down the “MENU” key for 3 seconds or more

to enter the setup mode. Use the A key to display
"= F=(SE". Pressthe “ENT” key.

E hE ENT Use the A key to select the channel you want to set.
Press the “ENT” key.
S P @] ent | Use the A key to select "S='} . Press the
“ENT” key.
ENT Press the “ENT” key. Setting is completed.

=SBk~

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

[Note]

Setting all the channels to Skip displays an error, IEI .

At least, one channel should be set to measurement.

About Skip
® The skip channel conducts measurement, but does not provide display, print, or alarm

judgment. If input is not connected, short-circuit a measurement terminal.
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7.1.2 Setting the Alarm

Setting items
Alarm setting to the following two types for each channel is possible.

Alarm point can set up 4 levels for each channel.
Once sets up the alarm point, illuminated “ALM” when a process variable reaches alarm point, and
simultaneously, outputs the alarm print indicating an alarm occurrence to the chart paper.
I={: Upper-limit alarm ---- When the process variable is higher than the alarm set point,
issues an alarm.
_: Lower-limit alarm ---- When the process variable is lower than the alarm set point,

issues an alarm.

Option

Operation AL
—peration a I

[ setting || Channel|| Level | | ON.OFF || Type | [Setting value| | Relay ON./OFF || Relay No.|

FRLRAFA | Ehe || L] en || H|[-2B00||an :
' L2 || eFF || L oFF '
L3
_ LM .
CHE =

Example) When setting for the Channel 1 alarm point (Level 1) the upper-limit alarm, set value of

-2.000, and alarm output relay No. 1.

Display | Operation keys |

ESC

=T MENU |3sec Hold down the “MENU” key for 3 seconds or more
ra to enter the setup mode. Use the A key to display
.
"M~ ™=". Pressthe “ENT” key.
JaN
e ENT Use the A key to select the channel you want to set.
Press the “ENT” key.
JaN
{ Lo ENT Use the A key to select an alarm level. Press the
“ENT” key. Up to 4 levels can be set.
PaN
: ==t PRINT | | ENT Use the A key to select alarm setting ON. Press
the “ENT” key. Setting "= " displays
"F M= =" and completes setting.
JaN
: = ENT Use the A key to select an alarm type. Press the
“ENT” key.
VAN = . . L
: 'E EDD PRINT @ Set an alarm point. Use the [> key to shift a digit,
' ENT and use the A key to select a numeral. Once setting

is completed, press the “ENT” key. A decimal point

position is fixed depending on the range.
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[Note]

When the “ENT” key is pressed in setting the alarm point. Display will be switched to the next setting display

Setting hereinafter is valid only for the model to which an alarm output relay option has been attached.
If the option has not been set, press the “ENT” key until "="ZE}= =" is displayd.

Then, press the “ENT” key once more. Setting is completed.

Display | Operation keys |

PaN
PRINT | [ ENT When an alarm occurs, issues the alarm output

{ =

from the alarm output relay. Use the A key to select
alarm output ON and press the “ENT” key.
If the alarm output is not used, select OFF and

press the “ENT” key.

é If the alarm output is set to ON, set the relay number.

Use the A key to select the relay number out of 1 to

6, and press the “ENT” key.

-SEl= - ENT Press the “ENT” key. Setting is completed.

When you want to continue to set for other channel,
press the A key to select the channel, and start
setting. To return to the user mode, hold down the

“MENU” key for 3 seconds or more.

[Note]

The tag setting does not effect on Alarm print setting. Prints channel numbers every time.
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7.1.3 Setting the Unit

Setting Items
Set the unit for each channel.

[Note]

If you change the unit in the range of =} }=, = 1= or ===, setting the range to '=_ F}_[E.

Operation

| Setting | Channel| |Char. No.| | Code No. |
Uml k& Cho

{ Cd bF | )
= Cd <3 | ©
3 Cd 88 | End
I-'

S

ChB

Example) Setting the unit(°C) for Channel 1.

Display [_Operation keys |

ESC
Ll = @]33% Hold down the “MENU” key for 3 seconds or more
VAN to enter the setup mode. Use the A key to display
"= l=". Then, press the “ENT” key.
AN
E E‘I { PRINT | | ENT Use the A key to select the channel you want to set.
Then, press the “ENT” key.
AN o>
{ Ed hF PRINT | | FEED Use the A or > key to select the 1st character of
(Code No.) the code number, and press the “ENT” key.
See Characters Code Table on the next page.
JAN >
E E d o 3 PRINT @ Set the 2nd character in the same manner.
ENT
AN >
3 Ed EE PRINT | [ FEED When the number of unit characters is less than 6,
ENT enter a code(Id/{) to end. Press the “ENT” key.
-SEkE- ENT Press the “ENT” key. Setting is completed.

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

[Note]
The unit setting effects only when the range setting is "=l HL E, === = or ={E L F =

(including ==L t=, =} o= and == == selected = M} [E as the reference channel).

When the range setting is others, the unit sets appropriate unit for the range automatically.
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(1) Character Code Table

2 %

IS
*

o
*

6 *

7 *

O
*

E * F *

*0

o

* 1

-t

* 2

Q |D | N

* 3

~

* 4

% |R | ™R

*5

* 6

*7

*8

I|Oo|mMm|iojlo|wm|>»|®

QTN M|> | |T0|>

V| €| X|&|<|Hd|™Mm|T |3

SRS R
g &R |S |

*9

© | 00| N g |dO|DN

—

* A

*B

*C

H

H

*D

—|K|~|IN|<|X|S|<|Cc|d|ln|n|O|D

2|1 > =

*E

>

*F

Ve

“ |V

oO|Z|Z|r | x|c

A2 I

Example) The code number for "C" is "43".
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7.1.4 Setting the Chart Speed

Setting ltems
Set the chart speed. Select it from the table below.

Table 7.2 Chart Speed (Unit: mm/h)

0 1 2 3 4 5 10 15 20 25
30 40 50 60 75 80 90 100 120 150
160 180 200 240 300 360 375 450 600 720
750 900 1200 1500

Operation
| SettingJ | 1st/2nd Chart speed | | Chart speed |
CHAAE] [SPd- | 1500 |
SFd -2
Example) When setting the 1st chart speed to 1500 mm/h.
[Operation keys |
ESC
3sec Press the “MENU” key for 3 seconds or more to
CHAFE | =] y
o enter the setup mode. Use the A key to display
"C={F=)=", and press the “ENT” key.
AN
== ENT Use the A key to select the 1st chart speed, and

press the “ENT” key.

[Note]

When altering the chart speed with the DI option, set the 2nd chart speed.
If the DI option is not attached, setting of the 2nd chart speed becomes invalid.

[_Operation keys |
PaN
:SED Use the A key to set the 1st chart speed, and press
the “ENT” key.
- EEE - ENT Press the “ENT” key. To return to the user mode,

hold down the “MENU” key for 3 seconds or more.
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[Note] Print type Chart speed (mm/h)

Restriction of printing Alarm occurrence print, Alarm recovery print, Affix print,
DI Comment print (Synchronous), DI Date and Time print | 1~100
(Synchronous), DI Manual print (Synchronous)

by chart speed

Logging print (Synchronous) 10~100

When the chart speed is 0 mm/h, it's printed with forcible chart feed. (When the chart speed is more than 120
mm/h, not printing as shown the Table above.) List Print, Engineering List Print , Manual Print (key), DI
Comment print (Asynchronous) , DI Date and Time print (Asynchronous) , DI Manual print (Asynchronous)
and Logging print (Asynchronous) is printed regardless of the chart speed.

7.1.5 Setting the Date and Time

Operation

The following describes how to set the date/time of the internal clock.

[ setting | | Year || Month,Day | | Time |

CLoCH |9 2000 ||[Aot-0¢ | [k OB=00 |

Example) When setting the date and time to January 1st, 2000, 6:00.

Display | Operation keys |

DL = MENU |3sec Hold down the “MENU” key for 3 seconds or more

to enter the setup mode. Use the A key to display
"} = ," and press the “ENT” key.

PRINT ENT

Set the year. Use the A key to select a numeral,

H E E E E PRINT

N and use the [> key to shift a digit.
Press the “ENT” key.

Set the month and day.

B EE B
B

B

0= PRINT

a1

ENT Operate in the same manner as setting the year.

Set the time (hours and minutes).

=] |B&=00 -

Bt

NT Operate in the same manner as setting the year.

-SEl= - ENT Press the “ENT” key. To return to the user mode,

hold down the “MENU” key for 3 seconds or more.

[Note]

If you enter a non-existent dates or time, displays an error IEI .

Press the “ENT” key and re-enter a correct numeral.
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7.1.6 Copying the Setting Data

Setting ltems
The following describes how to copy the setting data of any channel to other channel.

The copy-to channel must be bigger than the copy-from channel.

Operation

| Settingu | Copy-from Channel| | Copy-to Channel|

| CoPY|(F Ok E [k
F D2 e E3
<N <"

Example) When copying the setting data of Channel 1 to Channel 2.

Display | Operation keys |

T =P @]SSec Hold down the “MENU” key for 3 seconds or more
ENT to enter the setup mode. Use the A key to display
"C ==", and press the “ENT” key.

F E b= : ENT Use the A key to select the copy-from channel, and
press the “ENT” key.

= EhE‘ ENT Use the A key to select the copy-to channel, and
press the “ENT” key.

- - ENT Press the “ENT” key. To return to the user mode,

hold down the “MENU” key for 3 seconds or more.
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7.1.7 Setting Other Functions

Setting other functions as follows is possible.

Setting ltems
@ k== = o=l (Printing cycle)
Select a printing cycle from among 10, 20, 30, and 60 seconds.
@ = =m=[E (Zone recording)
The data for each channel can be recorded separately in another area so that they will not overlap.
@ F'Fy= = (Partial compression/expansion)
Record the measured data of the channel, partially compressed/expanded.
@ F'»} m=(Digital print)
Specify with ON/OFF whether the measured data for each channel is to be printed or not.
® E=R(Tag)
Set the tag, which is to be printed instead of a channel number, for logging print or manual print.
Setting up to 7 characters (select from character code table on page 57), as the tag for each
channel is possible.
® I ™om=(Comment words)
Set the comment words to be printed by DI. There are three kinds of comment words and setting

up to 16 characters (select from character code table on page 57) for each Dl is

possible.
Operation
| Setting | | Mode |
LB ¢ =B Printing Cycle
SemE Zone Recording
R Partial Compression/Expansion
= = Digital Print
=R Tag
T~ Comment Words
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(1)* ErEmd(Printing Cycle)
Example) When setting the printing cycle to 60 seconds.

Display | Operation keys |

FLS ¢ @333(; Hold down the “MENU” key for 3 seconds or more

to enter the setup mode. Use the A key to display
"8 {", and press the “ENT” key.

. — - ENT Use the A key to display "}=y=E =={", and press
the “ENT” key.
== [PFﬁT] ENT Use the A key to select the printing cycle "Bfd",

and press the “ENT” key.

-SE= - ENT Press the “ENT” key. Setting is completed.

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

(2)c =@amE(Zone Recording)

Example) When setting the instrument so that Channel 1 zero/span will be recorded at the position of

20 to 50 %.
[ Operation keys |
ESC
HL“ { @]SSec Hold down the “MENU” key for 3 seconds or more
e to enter the setup mode. Use the A key to display
"F_{ {", and press the “ENT” key.
A -
| Use the A key to display "= =n=[E", and press the
— “ENT” key.
E b PR,,ANT [ ENT ] Use the A key to select the channel you want to set,
and press the “ENT” key.
>
Set a zero point printing position in percentage (%).
L 020 Lreeo)

N Use the A key to select a numeral, and use the >

(Setting of Left-end Position)
key to shift a digit. Press the “ENT” key.

Set a span printing position in percentage (%).

B

- =

2 m|| 3
=zZP [3]|EP

Operate in the same manner as setting the zero
(Setting of Right-end Position) 5" P ! ing the z

point printing position.

. ENT Press the “ENT” key. Setting is completed.

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

[Note]

If you enter an incorrect numeral, displays errors IEI , IEI .

Press the “ENT” key and re-enter a correct numeral.
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(3)» PRr k= (Partial Compression/Expansion)
Example) When setting Channel 1 scale of 0 to 1,000.0 °C to 500.0 °C at a boundary point of 30 %.

0°C 500.0°C 1000.0°C

(0%)  (30%) 100%)

Display | Operation keys |

ESC
3sec Hold down the “MENU” key for 3 seconds or more
o

A .
to enter the setup mode. Use the A key to display

"R {", and press the “ENT” key.

N
F == PRINT | [ ENT Use the A key to select "F'==|=", and press the

“ENT” key.

JAN
= Use the A key to select the channel you want to set,

and press the “ENT” key.

ar ENT Use the A key to select "y==", and press the
“ENT” key.
DH D P,@T Set a boundary point position in percentage (%).
Use the A key to select a numeral, and use the [>
key to shift a digit. Press the “ENT” key.
DEDE D Set a boundary point position to "0500.0". Use the
. e A key to select a numeral, and use the [> key to
shift a digit. Press the “ENT” key.
-SEkE - ENT Press the “ENT” key. Setting is completed.

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

[Note]

If you enter an incorrect numeral, displays an error IEI Err2 | |

Press the “ENT” key and re-enter a correct numeral.
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(4)» Pr} mi=(Digital Print)

Example) When setting logging channel data print to "ON"(print enabled) for all the channels.

Display | Operation keys |

ESC

LS MENU | 3sec Hold down the “MENU” key for 3 seconds or more
to enter the setup mode. Use the A key to display

JAN
"HL {" and press the “ENT” key.

= Use the A key to display "=} mi=", and press

the “ENT” key.

aN
E by | Use the A key to select the channel you want to set,

and press the “ENT” key.

N
Use the A key to switch from "m=F" to "=,
o

and press the “ENT” key.

Press the “ENT” key. Setting is completed.

-SEt- ENT

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

YAN
Cha =) )

> Repeat setting for each channel.

CrhE

-SEE- G

[Note]

The data for the channel to be skipped is printed " * ".
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(5)» ERG(Tag)
Example) When setting "ABCD" for Channel 1.

Display | Operation keys |

ESC
LS @]3SGC Hold down the “MENU” key for 3 seconds or more
JAN

"8 {", and press the “ENT” key.

to enter the setup mode. Use the A key to display
AN
(prvr ) (BT |
PaN

= PRINT | [ ENT Use the A key to display "l=", and press the
“ENT” key.
E b= PRINT | [ ENT Use the A key to select the channel you want to set,
and press the “ENT” key.
A =
: e PRINT m Set "= {" as the 1st character. Use the A key to
(Setting of 1st Character) ENT select a code, and use the > key to shift a digit.
etting ot 1s aracter
Press the “ENT” key.
A =
= e =2 PRINT |  FeeD | N\
ENT

(Setting of 2nd Character)

>
m > Set the 2nd through 4th characters in the

3| |[Ed =3

same manner.
(Setting of 3rd Character)

- | =M

5 e Oo priNT) (FeED Set "I4[{" as the 5th character and press the

JAN
PRINT
ENT
JAN
(Setting of 4th Character) J
JAN
G
Gl

“ENT” key.
(Setting of 5th Character) ENT y

SEE ENT Press the “ENT” key. Setting is completed.

To return to the user mode, hold down the “MENU”

key for 3 seconds or more.,

[Note]

When the number of tag characters is less than 7, set the "[{[{" code next to the last characters. See page
57 for Character Code Table.

— 65—
HXPRM10mnC0001E




(6) £ mmilz(Comment Words)

Example) When setting "ON" for Comment 1(_ == {).

Display | Operation keys |

AL ¢ (vew Jasec
YAN

ENT

PRINT

gt

Ei:l = PRINT | | ENT
VAN
CAl
VAN =
(] [Ea=F | &
(Setting of 1st Character) ENT
VAN =
= Cd —E PRINT | ( FeeD |
ENT

(Setting of 2nd Character)

A >
3| | Ed OO PRNT  ( reeo |
(Setting of 3rd Character) ENT
: 3
A
{I] | (Setting of 9th Character)
{71 ! (Setting of 10th Character) >
i 1 i (Setting of 11th Character)
__I__l
I
EE i (Setting of 16th Character) Y,

-SEE- | (&

[Notel

Hold down the “MENU” key for 3 seconds or more
to enter the setup mode. Use the A key to display "
M8 (", and press the “ENT” key.

Use the A key to display " =u=d=", and press the
“ENT” key.

Use the A key to select a comment number.
Display "_ =d= {"and press the “ENT” key.

Set "={}=" as the 1st character. Use the A key to
select a code, and use the [> key to shift a digit.
Press the “ENT” key.

Set "={[=" as the 2nd character.

Operate in the same manner as setting the 1st
character to end.

Set "[3I3" as the 3rd character.

Operate in the same manner as setting the 1st

character.

Repeat setting for each channel.

Press the “ENT” key. Setting is completed.
To return to the user mode, hold down the “MENU”

key for 3 seconds or more.

® \When the number of comment characters is less than 16, set the "[{{{" code next to the last
characters. See page 57 for Character Code Table.
® The digit is not display after setting the "[{J3".

® The comment setting is not effective without the DI option. Do not set the comment setting.
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7.2 Setting the Engineering Mode

Key Operation to Enter the Engineering Mode

Hold down the “MENU" key for 3 seconds or more to enter the setup mode.

Use the A key to select "[E =", and press the “ENT” key then to display "0000".

Use the A key to alter a numeral, and the [> key to shift a digit, enter the password "2222".
Press the “ENT” key then to display blinking "= = == k="

Press the “ENT” key. After reset, enter the engineering mode.

The following describes how to set the following items.

The following shows a display map of the Enginneering mode. Use the Akey to operate.

® 7.2.1 Alarm Hysteresis
[ Setting [ ON/OFF |

FL =S =0 Set the hysteresis width

=Tl o Cancel the hysteresis width

® 7.2.2 Burnout ON/OFF

| Setting [ Channel | [ ON/OFF |

(=X =1 T =0 Set burnout

T == Cancel burnout
=
==
=
=5

® 7.2.3 Channel Offset

| Ssetting | channel | | OFFSET |
=FSEER = T | o o Enter an offset value
=
=
=0
==
=B
® 7.24 Reference Junction Compensation
| Setting | Channel | | Function|
¥ | ¢ e ] = Internal Compensation
= Bl = External Compensation
C=a [ Channel Input Compensation
==
=5
=B
67—
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® 7.25 Changing the Printing Color

| setting | | Channel | | COLOR |

-1 = - Purple
T 4= Red
3= o= Green
b= by Blue
== b= = Brown
B b= = Black

® 7.2.6 Settings Related to Recording

| Setting | Function |

Ll By = m= D

=R

Fo_ - =
==
SCRLE
b =

Recording start/stop INT/EXT selection
Tag/channel print selection

Alarm print ON/OFF

Logging print ON/OFF

Scale prints ON/OFF

Logging print Synchronous/Asynchronous print

® 7.2.7 Setting the Communication Function

Setting the Communication Function

- Local Address
Los Baud Rate
Data Length
Parity Bit
Stop Bit
® 7.2.8 Initializing the Setup Data
| Ssetting [ YESINO |
T -{E=
=
® 7.29 DI Functions
| Setting | DI No. | | Function |
o aFF No function
= = = Recording start/stop
= = SFEE- | Chartspeed selection
o= | Comment 1 print(Synchronous)
T == Comment 2 print(Synchronous)
= =o=d== Comment 3 print(Synchronous)
=== = Manual print(Synchronous)
I = Bl Date and time print(Synchronous)
RO~k | Comment 1 print(Asynchronous)
= === Comment 2 print(Asynchronous)
= === Comment 3 print(Asynchronous)
=== Manual print(Asynchronous)
Fi=b =P Date and time print(Asynchronous)
® 7.210 Temperature Unit
| setting | | Temp Unit |
EEAF - Centigrade Unit
= Fahrenheit Unit
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® 7.2.11 Point Calibration

| Setting | Function |

R ZEra
FLay
===
e =

® 7.2.12 Data Calibration

| Setting | Function |

o Felld Hel =
==
o |

Zero point calibration

Span point calibration
Hysteresis at left/right move
Ribbon select calibration

Voltage calibration
Resistance temperature detector calibration
Internal reference junction compensation calibration

® 7.3 Terminating the Engineering Mode

Setting | Function |

E o

S E
Flem- =

Save a set value
Cancel a set value

[Note]

Upon termination if you select "= y=q={" and turn off the power without executing ""== === ", the setting will

become invalid. For "[E=={" operation, see Page 81.

Table 7.3 Initial setting value of the engineering mode

Setting items Initial set Remarks

* Alarm hysteresis ON(0.5%)

% Burnout (all channels) OFF

% Channel offset (all channels) | 0.0

* RJC (all channels) Internal compensation INT

. - Purple(1), Red(2), Green(3), Blue(4),

% Dot print color (1~6channel) Brown(5), Black(6)

% RUN record Use the
RUN/STOP trigger INT RUN key
Channel/Tag print Ch
Alarm print OFF
Logging print ON
Logging printing interval 6H
Logging print reference time | 00:00
Scale print OFF
Logging print Sync/Async | Sync print

% COM (communication)

Address 01
Baud rate 9690
Data length 8bit
Parity bit None
Stop bit 1bit
* DI (1~3 channel) OFF
% Temperature unit Centigrade Unit
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7.2.1 Alarm Hysteresis

Setting 0.5 % hysteresis to the values at alarm activation and alarm recovery is possible. (Common to
all the alarms)

Example) When turning off alarm hysteresis.

Display |_Operation keys |

HL FIHS ENAT Enter the engineering mode (See the key operation
[ﬂ] ENT in page 67). Use the A key to display
"R ~='S", and press the “ENT” key.
=FF ENT Use the A key to display "=~ =", and press the
“ENT” key.

7.2.2 Burnout ON/OFF

Setting Burnout High (to deflect the recording over the span) for each channel is possible.

Example) When setting Burnout High for Channel 4.

Display [ Operation keys |

Enter the engineering mode (See the key operation

== il
PAN

in page 67). Use the A key to display
==l {l=", and press the “ENT” key.

C [ﬁ] [ﬂ] Use the A key to display " I=/={", and press the
“ENT” key.

P ENT Use the A key to select "y==", and press the
“ENT” key.

7.2.3 Channel Offset

For channel offset setting, set the value to be added to an actual process variable.

Example) When setting the value (3.0) to be added to Channel 3.

Display [_Operation keys |

QF SEt ENT Enter the engineering mode (See the key operation
VAN in page 67). Use the A key to display
PRINT | | ENT
"= "=E =", and press the “ENT” key.
PaN
) ENT Use the A key to select " J==", and press the
“ENT” key.
PaN > . .
3 EEDD priNT | [FeED Use the A key to alter a sign/numerical value or

shift a decimal point. Use the > key to shift a digit.
Once the numerical value is decided, press the

“ENT” key.
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7.2.4 Reference Junction Compensation

The following describes how to set the method for compensating an electromotive force generated

between a thermocouple wire or compensation lead wire and a terminal. There are the following three

compensating methods:
® A method to compensate through the built-in temperature sensing element (INT: Internal
compensation)
® A method to compensate by keeping an external compensator’s temperature constant (EXT:
External compensation)
® A method to compensate by one input for the recorder temperature which gets external
junction box. (CH: Channel input compensation)
Internal compensation (INT) has been initially set.
Example) When setting the external compensator’s temperature constant voltage for Channel 6 to
391 1 V. Input the thermocouple T, compensate the external compensator’s temperature

10°C and Input the electromotive force 391 u V.

Display | Operation keys |

Enter the engineering mode (See the key operation

i |

in page 67). Use the A key to display

Use the A key to alter a numerical value, or the >

ENT
N
"w=d_" and press the “ENT” key
A
-5 Use the A key to select " J=&", and press the
“ENT” key.
A
El = Use the A key to select "E} k=", and press the
“ENT” key.
N [
(e

QO=S

key to shift a digit. Once the numerical value is

ENT
decided, press the “ENT” key.
EE‘IE Setting is completed. Returned to the channel
setting.
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Example) When Channel 1 input compensates Channel 6 reference junction.

Display

=i

=B

| Operation keys |

ENT

AN

PRINT
JAN

PRINT

b=

b=

=B

JAN
PRINT ENT
JAN

7.2.5 Changing the Printing Color

Enter the engineering mode (See the key operation
in page 67). Use the A key to display

"= " and press the “ENT” key.

Use the A key to select " =", and press the
“ENT” key.

Use the A key to select "[_}=", and press the
“ENT” key.

Use the A key to select "= {", and press the
“ENT” key.

Setting is completed. Returned to the channel

setting.

Change a printing color can be changed for each channel.

Example) When setting the black color as a printing color.

Display

| Operation keys |

=1 =T EZT
AN
Eh : PRINT ENT
AN
R
AN [
= = [ Feen |

Enter the engineering mode (See the key operation
in page 67). Use the A key to display

"=l =", and press the “ENT” key.

Use the A key to select "= {", and press the
“ENT” key.

Use the A key to display "k=}_ =", and press the
“ENT” key.

Setting is completed. Returned to the Printing Color

Setting screen.
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7.2.6 Settings Related to Recording
Setting a recording start/stop trigger, select tag/channel print selection, alarm print, logging print, and

scale print ON/OFF is possible.

(1) Recording start/stop trigger setting
Set whether the trigger of recording start/stop should be by the “RUN” key or DI.

Example) When setting DI as the recording start/stop trigger.

Display [_Operation keys |

= b4 Enter the engineering mode (See the key operation
ENT in page 67). Use the A key to display
A "=} =", and press the “ENT” key.
== PRINT ] [ ENT Use the A key to select "y} _{m= ", and press the
“ENT” key.
== Use the A key to display "E} {i=", and press the
“ENT” key.
AN >
=== Setting is completed. Returned to the Recording

ENT Start/Stop Setting screen.

[Notel

When displays "E} =", “RUN/STOP” key does not operate. Set “y=_ y={" to DI.

See DI functions in page 77.

(2)s Tag/channel print selection
In case of logging print; or manual print, set whether a tag or channel should be printed.

Example) When setting the tag.

Display | Operation keys |

=i ENT Enter the engineering mode (See the key operation
ENT in page 67). Use the A key to display
"y=)_{=", and press the “ENT” key.
= [ﬁ] ENT Use the A key to select "= ", and press the
“ENT” key.
=R ENT Use the A key to display "k=i~", and press the
“ENT” key.

Setting is completed.

Returned to the Tag/Channel Setting screen.

=FD
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(3)* Alarm print ON/OFF

Setting the alarm print ON/OFF.

When ON1, prints the alarm occurring and the alarm recovering. When ON2, prints only the alarm
occurring.

Example) When sets both the alarm occurring and the alarm recovering.

Display |_Operation keys |

== ENT Enter to the engineering mode (See the key

operation in page 67). Use the A key to display

“o=){=", and press the “ENT” key.

N
o F= = Use the A key to select “/b_ ===, and press the

“ENT” key.

P [ﬁ] [ﬂ] Use the A key to display “m=o= {", and press the
“ENT” key.

ST Setting is completed. Returned to the Alarm Print

Setting screen.

(4)° Logging print ON/OFF
Set logging print to ON/OFF.
In case of logging print ON, set the print start time and print interval.

Example) When you want logging print to start at 18:00 every day.

Display [_Operation keys |

== ENT Enter the engineering mode (See the key operation
in page 67). Use the A key to display
"w=)_{=", and press the “ENT” key.

A= P PRﬁT @] Use the A key to select "=t =", and press the
“ENT” key.

= Use the A key to display "m=o=", and press the
“ENT” key.

PaN > .
: E - DD Use the A key to alter a numeral, and [> key to shift

a digit. Then, setthe time and press the “ENT” key.

(Print Start Time) ENT
PN
E"i b=t PRINT | [ ENT Use the A key to display "='={}={", and press the
(Interval) ENT" key.

Setting is completed. Returned to the Logging print

A=

Setting screen.
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(5)> 8cale print ON/OFF
Set scale print to ON/OFF.
Example) When setting scale prints to OFF.

Display | Operation keys |

Enter the engineering mode (See the key operation

== EX . .
ENT in page 67). Use the A key to display

"y=)_{=", and press the “ENT” key.

SCRLE [ﬁ] rees Use the A key to select "= M E", and press the
“ENT” key.

PaN ; " "
=FF (PrivT) (T ) EJ,::I:ekeAy_ key to display "mfFF", and press the
Setting is completed. Returned to the Scale Print

SE HL E Setting screen.

(6) Logging print Synchronous/Asynchronous

Set logging print to synchronous print/asynchronous print.

Example) When setting logging print to asynchronous print.

Display | Operation keys |

Enter the engineering mode (See the key operation

ENT
alla ENT in page 67). Use the A key to display
"=} {=", and press the “ENT” key.
L Use the A key to select "=f.="=}y=~_", and press the
=] M = “ENT” key.
[ﬁ] ENT Use the A key to display "F'S'sm={", and press
RSSE~E the “ENT” key.
Setting is completed. Returned to the logging print
dSﬁﬂE Sync/Async Setting screen.
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7.2.7 Setting the Communication Function

Set Local Address, Baud Rate (communication speed), Data Length, Parity Bit, and Stop Bit.
Example) Local Address: 02, Baud Rate: 1200bps, Data Length: 7 bit, Parity Bit: even, Stop Bit: 2 bit.

Display | Operation keys |

=T EZT Enter the engineering mode (See the key operation
in page 67). Use the A key to display
A “I ==", and press the “ENT” key.
=] Fl=l= = PRINT @] Use the A key to display "Fi={= =", and press
the “ENT” key.(Select from M= {~Fi===
R 2)
= =00 PRINT [ﬂ] Use the A key to display " {='[4J%", and press the
A “ENT” key. (Select from 1200, 2400, 4800, 9600)
= =t = Use the A key to display " {k=} k=", and press the
A “ENT” key.(Select from 7 bit, 8 bit)
= EEE - Use the A key to display "EEE =", and press the
A “ENT” key. (Select from EVEN, ODD and NONE)
= g == PRINT J [ ENT Use the A key to display "= l=} |=", and press the
“ENT” key. (Select from 1 bit, 2 bit)
== Setting is completed. Returned to the

Communication Function Setting screen.

7.2.8 Initializing the Setup Data

Put back the setup data to what they were at shipment from the factory.

Example) When you initialize the Setup Data.

[_Operation keys |

b= = ENT Enter the engineering mode (See the key operation
A . H n n
in page 67). Use the A key to display "} »=¢ =",

A and press the “ENT” key.
—E = PRINT | [ ENT Use the A key to select "={I="=", and press the

“ENT” key.
bomd L Initialization is completed.
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7.2.9 DI Functions

Allocate the functions to three DIs. There are the following 12 DI functions.

No function aFF

Manual print (Sync.) ;=== (Positive edge: running start)

Manual Print (Async.) : F= == (Positive edge: running start)

RUN/STORP trigger function = =l (ON:RUN, OFF:STOP)

Date/Time Print (Sync.) =} == (Positive edge: running start)

Date/Time Print (Async.) : =} = (Positive edge: running start)

Chart speed selection - SF'EE = (ON:Spd-1, OFF:Spd-2)

Comment print 1-3 (Sync.) iz LD momd=2  momd= 3 (Positive edge: running start)
Comment print 1-3 (Async.) L™= R =2 FC === (Positive edge: running start)

Example) When setting comment prints 3 for DI3.

Display | Operation keys |

Enter the engineering mode (See the key operation

d; ENT

A H .
in page 67). Use the A key to display

"=} " and press the “ENT” key.

YAN
= = Use the A key to select "=f} 3", and press the

“ENT” key.
N
=== (PRT] (ENT Use the A key to display " =i=d= =", and press
the “ENT” key.

Setting is completed. Returned to the DI3 Function

=11

Setting screen.

[Note]
The setting is OFF without the DI option. Do not set any setting except for OFF.

7.2.10 Temperature Unit

It changes the setting of a temperature unit.

Example) When setting a temperature unit to being Fahrenheit.

Display [ Operation keys |

= E = N Enter the engineering mode (See the key operation

in page 67). Use the A key to indicate
"l=E =", and press the “ENT” key.

PRINT ENT

> lbﬂ

= PRINT | [ ENT Use the A key to select "F", and press the “ENT”

key.

Setting is completed. Returned to the Temperature

=B~

Unit Setting screen.

[Note]

When changes temperature unit, all set up data (configuration) becomes initial.
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7.2.11 Point Calibration

Calibrate a dot printing position.
== = =: Calibration of the zero point position

=14} :Calibration of the span point position

[Note]

Point calibration “}={"="="” and "[_ y=}_ == " are setup item before shipment. Do not change the setup value.

Example) When calibrating the zero point.

Display | Operation keys |

= Hdl_] EZT Enter the engineering mode (See the key operation
in page 67). Use the A key to display
A "F Fi={", and press the “ENT” key.
=Er= PRINT | [ ENT Use the A key to select "= = =", and press the
A = “ENT” key.
= [FEE0]  The instrument starts to feed and print the chart
ENT paper. With the A(left move) and [> (right move),
E Ei‘ = adjust the 0 mm position of the chart paper and the

recording position. Press the “ENT” key. Display
displays the set counter value.

Setting is completed. Returned to the Zero Point
Calibration screen.

Example) When calibrating the span point.

Display [_Operation keys |

Enter the engineering mode (See the key operation

P R =)
ENT in page 67). Use the A key to display
"B Fi=id", and press the“ENT” key.
FLLL PRﬁT — Use the A key to select "FL{}_} ", and press the
“ENT” key.
D {EDH PRﬁT The instrument starts to feed and print the chart
T paper. With the A (left move) and > (right move),
adjust the 100 mm position of the chart paper and
the recording position. Press the “ENT” key.
Display displays the set counter value.
FULL Setting is completed. Returned to the Span Point

Calibration screen.
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7.2.12 Data Calibration

Calibrate the voltage, resistance temperature detector, and reference junction compensation.
k== }=: Calibration of the voltage

= ={: Calibration of the resistance temperature detector

= {_ : Calibration of reference junction compensation

Example) When calibrating the voltage at Channel 1.

Display |_Operation keys |

m

N

3

Enter the engineering mode (See the key operation

=Lgl=

in page 67). Use the A key to display
"= F=ld", and press the “ENT” key. Use the A

PRINT ENT

key to select "=} k=", and press the “ENT” key.

H = L t PRINT ENT

Select the channel where an instrument for

calibration such as a mV generator is connected,

B [P 2P

E h : PRINT ENT

and then, press the “ENT” key.

DDHI:I ENT Enter 0 mV. After 30 seconds, make sure that the

ALM lamp unilluminates and press the “ENT” key.

: SFEH ENT Enter 15 mV. After 10 seconds, make sure that the

ALM lamp unilluminates and press the “ENT” key.

E SFEH ENT Enter 25 mV. After 10 seconds, make sure that the

ALM lamp unilluminates and press the “ENT” key.

3 SI:EH ENT Enter 35 mV. After 10 seconds, make sure that the

ALM lamp unilluminates and press the “ENT” key.

Sgl:lﬂ ENT Enter 55 mV. After 10 seconds, make sure that the

ALM lamp unilluminates and press the “ENT” key.

Enter 200 mV. After 10 seconds, make sure that the

m

N

3

= Do

ALM lamp unilluminates and press the “ENT” key.

Enter 1 V. After 10 seconds, make sure that the

m

N

3

] =

ALM lamp unilluminates and press the “ENT” key.

Enter 5 V. After 10 seconds, make sure that the

=1

ALM lamp unilluminates and press the “ENT” key.

o | @I O (I X |@O (@I K

D ”jl:l ENT Enter 10 V. After 10 seconds, make sure that the

ALM lamp unilluminates and press the “ENT” key.

If the calibration is correct, select ""=}= === " with

Stﬂi‘ E PRINT ENT

the A key, and if incorrect, select "Fllmm= =",

respectively. Then, press the “ENT” key.

[Note]

For calibration for voltage input, only one channel calibration is effective to all the channel.
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Example) When calibrating the resistance temperature detector at Channel 2.

Display | Operation keys |

= Hﬁl.’ ENT Enter the engineering mode (See the key operation

in page 67). Use the A key to display
"= Fl={i{", and press the “ENT” key. Use the A

PRINT ENT

key to select "y=|}=={", and press the “ENT” key.

- t d PRINT ENT

Select the channel where the instrument for

ENT calibration such as a dial resistor is connected and

Halt At

E hE PRINT

then, press the “ENT” key.

- - :EE ENT Enter 100 Q. After 10 seconds, make sure that the
ALM lamp unilluminates and press the “ENT” key.

- - :SE ENT Enter 150Q. After 10 seconds, make sure that the
ALM lamp unilluminates and press the “ENT” key.
Ent Q. After 1 k that th

- i'a ED ENT nter 300 er 10 seconds, make sure that the

ALM lamp unilluminates and press the “ENT” key.

If the calibration is correct, select "'=}= == =" with

B

Stni— E PRINT ENT

the A key, and if incorrect, select "Flmm= =",
respectively. Then, press the “ENT” key.

[Note]

When calibrate RTD for a channel, the input terminals of the other channels are shortcut. Recording
requires RTD calibration for every channel.

[Note]

During calibration, ALM lamp displays following conditions below.

DUnilluminating the ALM lamp (@Blinking the ALM lamp
The calibration Judges the input value.

o CH.No CH.No
is within the range.

[_1 displays unilluminating the lamp.

displays illuminating the lamp.

@llluminating the ALM lamp

Make sure that the connection CH.No
is properly or input is correctly.
- .
U ALM
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Example) When setting the terminal temperature for Channel 1.

Display | Operation keys |

= Hdl.’ N Enter the engineering mode (See the key operation

in page 67). Use the A key to display
"= Fi={{", and press the “ENT” key.

e g PRINT | [ ENT ‘l‘Jse tTe A key to select " {[_", and press the
ENT” key.

Select the Channel to set, and press the “ENT” key.
b PRINT

PRINT ENT

> ﬂ lD lD .Da

a Measure and display the real time terminal
2=, N temperature. When press the “ENT” key, turn to
the setting temperature display.
EEE PRINT Use the A key to alter a numeral, and > key to shift
ENT a digit. Then, press the “ENT” key. See 9.5 (3)

Calibration of Reference Junction Compensation.

If the calibration is correct, select "=}= == =" with

the A key, and if incorrect, select "M== =",

PAN
SkarE (o] (e

respectively. Then, press the “ENT” key.

[Note]

When calibrate the terminal temperature, select a channel to calibrate for channel 1 to channel 3, and select
another channel for channel 4 to channel 6. Calibrate these channels separately.

7.3 Terminating the Engineering Mode

Example) The following describes how to save the setting data.

Display [_Operation keys |

PAN

[ ] Use the A key to display "E ma=l", and press the
E ﬁd PRINT ENT

“ENT” key.
Sl = E ENT Use the A key to select "= = == =", and press the

“ENT” key. The settings of the engineering mode
have been saved. Recording starts under the new

settings.

[Note]

Upon termination, if you select "[E y=={" and turn off the power without selecting

"= == =", the settings will become invalid. Selecting "Fi=== =" invalidates the settings and starts

recording under the previous settings.
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| 8. COMMUNICATIONS

8.1 General Description

8.1.1 General Description of Functions

This Recorder has the following communication functions:
(D Outputting the process variable
Process variable, alarms status, etc.
@ Outputting the set value
Reading the setup data such as a range, chart speed, etc.
@ Inputting the set value
Writing the setup data such as a range, chart speed, etc.
@ Controlling of the recorder (Partially)
Selection to print, recording start/stop and changing display etc.
For the functions @ to @), see the separate Communication Command Reference Manual

(charged). Setting the engineering mode is not capable with communication.

8.1.2 Transmission Specifications
(1) Communication system :Start-stop synchronous, half-duplex communications
(2) Connection :One-to-one(RS-232C), One-to-N(RS-485); N = 1 to 32
(3) Communication speed 11200, 2400, 4800, or 9600 bps
(4) Start bit :1 bit
(5) Stop bit :1 or 2 bits
(6) Parity :Even, Odd, or None
(7) Data length :7 or 8 bits
8.1.3 Data Construction

(1) Character construction

In order to send one data (byte) in start-stop synchronous communications, the following character
construction is assumed:

Start Bit (1) + Data Bit (7 or 8) + Parity Bit (1) + Stop Bit (1 or 2)

(2) Data format

The communication data is sent with data terminators added to multiple characters. Upon receiving

these terminators, the recorder starts analyzing the communication data.

AlBlc | ¢+ ¢ i |crRILF

Terminator
1 Character
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(3) Error Detection
If the recorder receives the data that has resulted in a signal error such as a parity error, framing error,
etc. due to the noise or hardware troubles, it will ignore that data. Consequently, a data format error
results, determining that the data is not sent in the normal data format. The receiving function does not
execute that command and the transmitting function does not reply. The data format error status can be
confirmed by the ESC S command (described later).
(4) Control codes
ESC: 1B HEX (hexadecimal)
This code is used for an escape sequence such as opening/closing the link.
It cannot be treated as part of the text data.
CR: 0D HEX (hexadecimal)
This data is added to the end of the text data together with the LF data.
This code cannot be treated as part of the text data.
LF:  OA HEX (hexadecimal)
This data is added to the end of the text data together with the CR data.

This code cannot be treated as part of the text data.

8.2 Opening/Closing the Link

To communicate with the recorder, you must establish a connection between the host computer and
the recorder. In case of one-to-N communications, it is necessary to inform each recorder which
recorder the text is being sent. If a link open command is sent to multiple recorders through their send
function, all the recorders, which have received the command, will send and cannot receive the normal

data.

8.2.1 Open Command

Address (01 to 32)
Space (20 Hex.)
For the host computer to communicate the recorder, it must issue this command and memorize that it

has been issued.

8.2.2 Close Command

[ (ESc)C__07(CR)(LF) |
Address (01 to 32)
Space (20Hex.)

For the host computer to communicate with the recorder, this command must be issued to the open-

link recorder, if you want to send the data to the recorders, which have not issued the open command.
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8.3 Outputting the Process Variable Data

8.3.1 Specifying the Process Variable Data Output

[ TSO(CR) (LF) |

Once this command is received, the recorder transfers the process variable data to the transmit buffer,
when the (ESC) T command is received.

8.3.2 Updating the Data

| (ESC)T(CR) (LF) |

Once this command is received, the recorder transfers the update process variable data to the
transmit buffer.

8.3.3 Specifying the Process Variable Data Output Order (At BINARY Mode Output)

| BOO(CR) (LF)| Outputs starting from the upper byte.

| BO 7(CR) (LF)| Outputs starting from the lower byte.

The recorder outputs starting from the lower byte, unless otherwise specified.

8.3.4 Outputting the Data
| FMO, S CH, E_CH | Specifies the ASCIlI mode output.
| FM7,S_CH, E_CH | Specifies the BINARY mode output.

S_ CH :Output start channel 07 to 06
E__CH :Output end channel 07 to 06
2 When the number of channels is one, specify (S_CH) = (E_CH).

HXPRM10mnC0001E




8.3.5 Process Variable Data Transmission Format (ASCII)

IDATE (YY) (MM) (DD) (CR) (LF) | Date
Year Month Day

[TIME (HH) (MM) (SS) (CR) (LF) | Time
Hour Minute Second

| (DS 7) (DS 2) (ALM 7) (ALM2) (ALM3) (ALM4) (UNIT 7 ~6) (CHNo.), (DATA) (CR) (LF) |

(1) DS 7 :Data information 1 (1 byte)

: Normal

: Difference computation data

: Sum computation data

: Average computation data

: Square root computation data
: Decade computation data

: Over range (Data = =99999)

”w O O X 2 »w U zZ

: Skip (All the data are spaces)
(2)bS2 :Data information 2 (1 byte)
E : Final data

_ (Space) :Other data

(3) ALM 7 to 4 : Alarm information (1 byte each, 4 bytes in total)

H : Upper-limit alarm
L : Lower-limit alarm
_ (Space) : Alarm OFF or alarm setting OFF.

(4)UNIT7to 6  :UNIT(6 bytes)

Returns the set unit in terms of code. (When sending the 7-bit data, the higher 1 bit is missing.)

(5) CHNo. : Channel number (2 bytes)
01~06

(6) DATA :Process variable data
Sign(1 byte) C+7or ="

Data mantissa section (6 bytes) :00000~99999
Data exponent section (4 bytes) : E (Sign: 1 byte) (Multiplier: 2 bytes)
<Example> + 99999E—02
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8.3.6 Process Variable Data Transmission Format (BINARY)

Output bytes Date and time Process variable 1 Process variable 6

Output bytes (2 bytes) :5 X n (specified number of channels+6)

(1) Date and time (6bytes): |D|@|®|@|® |®
@ Year :00H to 63H (00H for the year 2000)
@ Mouth :07H to OCH
@ Day :07Hto 7FH
@ Hour :00H to 77H (24-hour system)
® Minute: OOH to 3BH
® Second:00H to 3BH

(2) Process variable (5 bytes): CHNo. [AZ2|(A7|A4|A3|DATAT7|DATAZ
CHNo.(1BYTE)  :Channel number O7H~ O6H
Al to A4 (2BYTES) :Alarm type activated at each alarm level.

7 :Upper-limit alarm
2 :Lower-limit alarm

O :Alarm OFF or alarm setting OFF

Example) Bit Sequence.

o o 1 ofo 0O O 1]O O O 1|0 O 1 O

LEVEL2H LEVEL1H LEVEL4H LEVELS3H
LEVEL2L LEVEL1L LEVELA4L LEVEL3L
LEVEL X H :Upper-limit alarm bit at the alarm level x

LEVEL X L :Lower-limit alarm bit at the alarm level x

DATA 7,DATAZ (2BYTES) : Process variable data
— 32000 to + 32000 (2-byte hexadecimal data)
The higher and lower bytes can be reversed by the BO command.
If Skip is specified, 8080H will be output.

[Note]

® OQutputs a data over -32000 to +32000 as the overflow. An overflow 7E7E is output on plus
side, and 8181 is output on minus side. Excluding the Decade channel.

® [t outputs data output by the Decade channel as follows regardless of the BO command. The
upper byte outputs a mantissa (10 to 99). The lower byte outputs an exponent (-19 to 19). A

decimal point position is fixed on 1 digit.
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8.4 Outputting the Unit and Decimal Point Position Data

8.4.1 Specifying the Unit and Decimal Point Position Data Output

[ TS2(CR) (LF) |

Once this command is received, the recorder transfers the unit and decimal point position data to the

transmit buffer, when the (ESC) T command is received.

8.4.2 Updating the Data

| (ESC)T(CR) (LF) ]

Once this command is received, the recorder transfers the update unit and decimal point position data

to the transmit buffer.

8.4.3 Outputting the Data

| LF, S_CH, E_CH |

S__CH :Output start channel 07 to 06

E_ CH :Output end channel 07 to 06

% When the number of channels is one, specify (S_CH) = (E_CH). _ (Space)

8.4.4 Data Format

[ (DS 7) (DS2) (CHNo. ) (UNIT 7~ 6) (DP) |

(1)DSs7 :Data information 1 (1 byte)
N : Normal
D : Difference computation data
S : Sum computation data
M : Average computation data
R : Square root computation data
C : Decade computation data,
O : Over range (Data = +=99999)
S : Skip (All the data are spaces)
(2)bs2z :Data information 2 (1 byte)
E :Final data,
_ (Space) :Other data

(3) CHNo. :Channel number (2bytes) ;07 ~06
(4) UNIT 7 to 6 :UNIT
Returns the set unit in terms of code. (When sending the 7-bit data, the higher 1 bit is missing.)

(5) DP :Decimal point information (1 byte) ;0~4

[Note]

By the range setting, a decimal point position may differ from a display screen.
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8.5 Outputting the Status

If the open-link recorder has a data error on its link, it will save the error as a communication error in
the internal status area. The (ESC S) command reads this status. Issuing this command clears the

on-going error.

8.5.1 Status Output Command

| ESC S(CR) (LF) |

Receiving this command outputs the status for the command received so far.

8.5.2 Status Output

|E|R|X|X|CR|LF|

XX :00~19

Table 8.1 Status output list

Status factor Status factor
Status output A/D END Syntax error ELERAR I
ER 00 CgL¢
ER 01 CgL¢ O
ER 02 CqlL. O
ER 03 Cgl, @) ©)
ER 04 Cgl.
ER 05 CqlL. O
ER 16 Cgl. O
ER 17 CgL¢ O O
ER 18 Cgl; O O
ER 19 CqlL. O O O
O : The factor from which status is ENABLE.
A/D END :When carring out AD conversion end, it occurs.
Syntax error :1t occurs during a communication error or a command error occurs.

Paper-empty ~ :When Paper-empty is found, it occurs.

(The Paper-empty option has been attached)
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8.6

Data Reception Example

Host Computer Side

Open Command

Process Variable Data
Output Designation
Command (TS0)

Process Variable Data
Output Order
Designation (BO);
BINARY Mode only

Data Update Command
(ESCT)

Data Output Request
Command (FM)

Close Command

Recorder Side

Open the Link

Prepares For
the Process
Variable Data
Output

Determines the
Process
Variable Data
Output Order

Prepares the
Update Data

Sends the
Update Data

NS L]

Closes the Link

Send the command to the
recorder to which you want to start
data transmission.

Send once to the recorder.
Then, you need not to any more.

Send to the recorder every time.

Sends the command when you
want to send to other recorder.

HXPRM10mnC0001E




| 9. MAINTENANCE

Inspect the following maintenance items in order to use this instrument effectively.

® Inspection
Cleaning
Replace Consumables

Adjust Dot Printing Position

Calibration

9.1 Inspection

Inspect the condition of operation to use effectively.

When a defect is found, see Chapter 10 “Trouble Shooting”.
@ Trend recording deflected?

@ Are recording indication done properly?

» #ny big error in indicated values or dot printing position?
* fny improper dot printing?

« #ny blurred dot printing or printout?

» Proper printout?

@ s the chart paper feed properly?

* {3 the chart paper folded properly?

« #Aren’t the feed holes in the chart paper torn off or broken?
* {3 the chart speed correct?

@ s there any abnormal sound?

9.2 Cleaning

Many parts of this instrument are plastic. Use a dry cloth to wipe the parts should be clean.

[Note]

Do not use any organic solvent.
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9.3 Replacing Consumables

In order to use this instrument effectively, replace the consumable parts as shown the following

table.
No. Name Type Period Remarks Quantity
1 Chart paper HZCGAO0105EL001 33 days | Chart speed is 20mm/h 1
2 | Ribbon cassette | WPSR188A000001A 3months | Chart speed is 20mm/h 1
[Note]

@ When recording with a ribbon, a dot printing color phases out. To ensure clear recording,
replace the ribbon cassette as possible.
@ Use the ribbon cassette within one year after its purchase. Due to evaporation of ink, a printing

color phases out as time goes on.

94 Adjust Dot Printing Position (Point Calibration)

The following describes how to adjust a printing position on the chart paper.

You are well advised to adjust it annually in order to maintain recording accuracy.

How to Adjust
It is unnecessary to enter the reference. With the apparatus left in the working conditions, make

adjustment according to the instructions in 7.2.11 Point Calibration.(See page 78)

9.5 Calibration (Data Calibration)

Calibrate a process variable input every year in order to keep measurement accuracy.

[Note]

Prior to calibration, warm up for 30 minutes or more after power-on.

Devices required for calibration
® Precision voltage(current) generator (Jointly use a digital voltmeter with accuracy of +0.02 %

or less as required)

® Precision dial resistor
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(1) €alibration of Voltage
Conduct calibration in case of voltage, current or thermocouple input. For thermocouple input,

calibrate reference junction compensation together.

P
+ Digital Voltmeter

Precision Voltage ® @

TS601 Recorder
Current
E;eneratz)r ®) o Input Terminals

Conduct calibration according to the instructions in 7.2.12 Data Calibration (Calibration of the

voltage).(See page 79)

[Note]
(D Calibrate at any one channel.

(@ When a shunt resistor is attached to the input terminal block in case of current input, detach it

prior to calibration.

(2) C€alibration of Resistance temperature detector

i

‘<ion Di ©)
Precision Dial - 3 TS601 Recorder

Resistor

Input Terminals

Conduct calibration according to the instructions in 7.2.12 Data Calibration (Calibration of the

resistance temperature detector).(See page 80)

[Note]

A resistance value should not disperse greater than 6 mQ from one wire to another.

When calibrate RTD for a channel, the input terminals of the other channels are shortcut.
Recording requires RTD calibration for every channel
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(3)> C€alibration of Reference Junction Compensation

Conduct this calibration in case of thermocouple input.

—————————————————— | Thermogcouple Wires or Compensation Lead Wires

! OB ’
i Digital Voltmeter ! :
i [ . Be sure to attach a terminal cover.
: 1 | |
oo (CHN
Precision @ P I
i
]

Voltage(Current A+ TS601 Recorder
ge(Cureny AR
W - - -

Generator Input Terminals
© /S \_/ ______ ©

Copper Wires

Freezing Point
Cold Junction
Compensator
(Iced Water)

Example) Connect the input to Channel 1 and setting the calibration when the thermocouple
input value (RMC measurement) is -0.5 (input 0°C), the measured RJC temperature
is 24.5°C.

1) Check the Process variable when impressing 0.000mV+2 ¢ V to Channel 1 by the voltage
generator beforehand. (In this example, it is -0.5°C.)

2) Check the terminal temperature of Channel 1 at the data calibration in the enginnering
mode (Reference junction compensation). (In this example, it is 24.5°C.)

3) Setup the value which added a part for the difference with true value (0.5°C) as the right
RJC temperature.

[24.5—(—0.5)=25.0°C]
Conduct calibration according to the instructions in 7.2.12 Data Calibration (Calibration of reference

junction compensation).(See page 81)

[Note]

@ This calibration is conducted when compensation by the recorder's built-in temperature sensing
element (INT: internal compensation) is selected as the reference junction compensation
method.

@ Wire to Channels 1 and 4 to conduct calibration.

(@ After wiring, attach the terminal covers and wait for 5 minutes or more. Then, conduct

calibration.
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10. TROUBLESHOOTING

10.1 Troubleshooting

10.1.1 Trouble Items

_{ Dose not work at all | Flow chart 1 (Page 94)

— Big error Flow chart 2 (Page 95)

— Ree(r:%:jing Trend recording deflected ————> Flow chart 3 (Page 95)
— Nothing is recorded at al ——————> Flow chart 4 (Page 96)
— Faint printing Flow chart 5 (Page 96)

— tharé paper Chart paper is not fed at all ———= Flow chart 6 (Page 97)

eed error

— Improper feed Flow chart 7 (Page 97)
L Inaccurate feed rate  ——— | Contact our dealer where you

purchased the instrument, or
our sales representative.

10.1.2 When the Recorder Dose not Work at All

[ Flow chart 1

| Dose not work at all

NO
>|| Turn on the power

Power turned on?

Power terminal NO
connected

properly?

Connect properly
(See 4.1 on Page 15)

YES

Power supplied NO R
properly? = Supply properly

85 to 264VAC
YES 45 to 65Hz

Contact our dealer where you
purchased the instrument, or our
sales representative.
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10.1.3 When there is a Big Error

Flow chart 2

Big error

Display or print NO (Dot point error)

value matching dot
prints value?

Calibrate again
(See 9.5 on Page 91)

Calibration
corrects?

YES

Calibrate
zero/span of chart
paper properly?

Scaling set

properly? Set properly

(See 7.1.1 on Page 46)

Contact our dealer where you purchased
the instrument, or our sales representative.

10.1.4 When the Trend Recording Deflected

Flow chart 3

Trend Recording Deflected (0 or 100%)

Input signal wiring NO

Page 78)

Calibrate again
(See 7.2.11 on

correct? (Sensor disconnection, etc)

Value and sign NO

Wire correctly
(See 4.2
on Page 17 and 18)

(+/-) of input
correct ?
YES

Range and scale NO

Apply a correct input
(See 4.2
on Page 17 and 18)

set properly

YES

Contact our dealer where you purchased
the instrument, or our sales representative.

Set correctly
(See 7.1.1 on Page 43)
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10.1.5 When Records Nothing

Flow chart 4

No recording at all

YES

Error message

displayed?

NO

RUN mode

Take remedy according to 10.2
on Page 98

selected?

YES

Digital printout

Select the RUN mode
(See 2.2.2 on Page 11)

enabled?

NO

Ribbon cassette

(See 6.4 on Page 34 to 37)

set properly?

Ribbon fed NO

Set properly
(See 5.2 on Page 29)

properly?

Contact our dealer where you

Replace the ribbon cassette
(See 5.2 on Page 29)

purchased the instrument, or our
sales representative.

10.1.6 When Recording is Faint

Flow chart 5

Faint printing

YES

Ribbon out of life?

NO

Ribbon fed

properly?

YES

Contact our dealer where you
purchased the instrument, or our
sales representative.

Replace the ribbon cassette
(See 5.2 on Page 29)
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10.1.7

When the Chart Paper is not fed at All

[ Flow chart 6

| No chart paper feed at all

Chart paper fed by
FEED key?

Chart holder
attached properly?

YES

NO

DI contact for
remote operation
OFF?

Alter chart paper feed
YES | start/stop setting.

Turn on the DI contact
(See 7.2.9 on Page 77)

YES

Contact our dealer where you
purchased the instrument, or our
sales representative.

Attach properly
(See 5.1 on Page 23)

10.1.8

When the Chart Paper is not fed Properly

Flow chart 7

Chart paper feed improper

Chart guide
attached properly?

Chart cover locked
properly?

Chart paper set
properly?

Used in adequate
environment?

NO

NO

Attach properly
(See 5.1 on Page 23)

NO

Attach properly
(See 5.1 on Page 23)

NO

Attach properly
(See 5.1 on Page 23)

YES

Contact our dealer where you
purchased the instrument, or our
sales representative.
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10.2 Self Diagnostics Function (ERROR)

This instrument always makes a self diagnostics on the items listed in Table 10.1 below. When an
error is found in the self diagnostics results, a relevant error number is displayed.

10.2.1 Self Diagnostic Iltems

Table 10.1 Status output list

Type meE;;:;e Parts Diagnostic Remedy
EE~~O Zero point Zero point position of servomotor
aa sensor cannot be detected.
EE~~0O2 | ADC AD conversion end error, Initializing
error
EE~~O= | IC for clock The clock battery runs down[Note1]
) Contact our
$ EE~~D- | WDT Watchdog timer error dealer where you
= purchased the
= EEP . » instrument or our
% EE~~O% WRITEWRITE Non-volatile memory Writing error sales
T Non-volatile memory Reading error | reéPresentative.
E E~~O& | EEP READ1 (Setup data)
Non-volatile memory Reading error
EE~-O7 | EEPREAD2 (Engineering data)
Non-volatile memory Reading error
EE--0B | EEPREAD3 (ADC Calibration data)
EE~~= { | Areaerror Input value is over the setting range.
EE~~22 | Time error Clock time setting error
Setting range Setting the channel (CH1) which
EEr~~-23 g rang cannot set up the
error . .
sum/difference/average operation.
@]
@ E E~~2- | Area error Span L = Span R
c
i) Set properly
@©
o EE~~2% | Area error Scale L = Scale R
®)
Zone L = Zone R or
EEr~2B | Areaerror Zone R—Zone L is less than 5mm.
Setting channel The reference channel range of the
EEr~-2T error 9 sum/difference/average operation is
except Volt, TC, RTD and SCALE.
All channels . .
EE~~2H skip error Setting the Skip all channels.
:é EEF - | Cahbrgtlon !t is not calibrating to the specified Callbrat'e a
1) value input error | input. correct input.

[Note1]The lifetime of the cell assumes about 10 years but sometimes depends on the use environment.
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10.2.2 Error Display

® \When multiple errors are encountered, their error numbers are displayed with automatic scrolling.

® When an error restores, an error display can be canceled to the input of the “RUN” key.

/N[ CAUTION

While indicates an error, dose not indicate Auto, Manual and Date/Time.
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11. SPECIFICATIONS

111 Common Specifications

11.1.1 Input Signal

DC voltage :=*10, 0 to 20, 0 to 50, +200 mV DC, +1,0to 5, 10 VDC
Thermocouple :B,R, S, K, E, J, T, C, Au-Fe, N, PR40-20, PLTT, U, L
(Thermocouples not to be connected to hazardous voltage or
equipment.)
Resistance temperature detector  :Pt100, JPt100
DC current :4 to 20mA DC (External shunt resistor: 250 <charged:HMSU3081A11>)

11.1.2 Performance and Characteristics

Digital accuracy rating :See 11.2.1
Input impedance :10M Q@ min. in mV, TC input (without burnout)
200k Q min. in mV, TC input (with burnout)
1M Q min. in voltage input
250 Q2 (shunt resistance : external <charged:HMSU3081A11>)
in mA input
Allowable signal source resistance
:10k @ max. in mV, TC input (without burnout)
1002 max. in mV, TC input (with burnout)
1k Q max. in Voltage input
10Q max.(per line) in Resistance temperature detector input
Normal mode rejection ratio :60dB min.(50/60+0.1Hz)
Common mode rejection ratio :140dB min.(50/60+0.1Hz)
Isolation resistance :0.5kV DC 20MQ min. between the each terminal and grounding terminal
Withstand Voltage :1.5kV AC for 1 minute between the power terminal and grounding terminal
:0.5kV AC for 1 minute between the input terminal and grounding terminal
:0.2kV AC for 1 minute between the input terminals

Interchannel maximum noise voltage: 200 V AC at 50/60 Hz

Vibration resistance :10 to 60Hz 1m/s? max.
Shock resistance :2m/s? max.
Clock precision : +=50ppm max.
Chart feed accuracy :+0.1% max.
—100—
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11.1.3 Structure

Mounting :Panel mount(vertical panel)

Allowable backward inclination : Within 30°

Material(Color) :Case

; Polycarbonate(Black), Glass 10% UL94-V2

Door ; Polycarbonate UL94-V2(Clear)
; Dust-proof, drip-proof (Complies with the IEC529-1P65) not evaluated as
part of Underwriters Laboratories Listing certification.
11.1.4 Power Source

Rated supply voltage range00 1100 to 240V AC

Working supply voltage range :85 to 264V AC

Rated power frequency :50/60Hz

Working frequency range :45 to 65Hz

Table 11.1 Power consumption
100VAC Max. power consumption
6-dot recorder About 25VA About 30VA
11.1.5 Normal Operating Conditions

Ambient temperature :0to 50°C

Ambient humidity :20 to 80%RH

Supply voltage :85 to 264V AC

Supply frequency :45 to 65Hz

Vibration :10 to 60Hz 0.2m/s? max.

Shock :Unacceptable

Magnetic field :400A/m max. (DC and AC: 50/60Hz)

Noise :Normal mode(50/60Hz)
DC current, Thermocouple; Peak value lower than the span width

of the measurement range

Resistance temperature detector ; 50mV max.
Common mode (50/60Hz) ; 250V AC max.
Interchannel maximum noise voltage: 200 V AC at 50/60 Hz

Posture : Allowable backward inclination : within 30°, Right-and-left level

Warming up time

:30 minutes min. from the time of a power-on injection

—101—
HXPRM10mnCO0001E




11.1.6 Alarm (Relay Output is Optional)

Outputs :6 point(Built-in option, normally open)

Alarm types :2 types(H, L), total 4 levels/channel

Contact point capacity 1250V AC, 3A max. (Resistive load)
30V DC, 3A max. (Resistive load)
125V DC, 0.5A max. (Resistive load)

Hysteresis width :0.5%
Setting accuracy : Digital display accuracy
11.1.7 Safety Standard and EMI Standard

Electrical safety :IEC1010-1,UL3101-1 Installation category I and pollution degree 2.

Emissions :EN55011 Group1 Class A
Immunity :EN50082-2
11.1.8 DI Function (Option)

Set up point is a maximum of 3.

11.1.9 Paper-empty Detecting Function (Option)

Detects the Paper-empty to output an alarm.
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11.2 Standard Setting Specifications

11.21 Measurement Range

The arbitrary setup is possible by the operation key.

A digital accuracy rating is as Table11.1 at Reference operating conditions. It is shown below.

Reference operating conditions  : Temperature ;23 £2°C
Humidity ; 55 +10%RH
Power source voltage ; 85to 264V AC
Electric wave frequency ; 50/60%Hz 1%
Warming up time ; 30 minutes min.

The performance in the state where nothing is vibration and a shock.
Terminal block reference junction compensation accuracy is not included in the digital accuracy rating.
It is shown below.
Terminal block reference junction compensation accuracy
OB, R, S, Au-Fe, PR40-20 :+1°C
OK,E, J,T,C,N,PLTI,U,L :%0.5°C

Table 11.2 Measurement Range

Measurement
Type | RANGE |Measurement range gl M Sndlag
Accuracy resolal:(t.ion Accuracy
5 -10 to 10mV +(0.2% of rdg + 3digits) 1M0uV
Q.
E 0 to 20mV +(0.2% of rdg + 3digits) M0uv
é 0 to 50mV 1(0.2% of rdg + 2digits) M0uVv
(()‘3 -200 to 200mV +(0.2% of rdg + 3digits) 100 ¢V
% -1to 1V +(0.1% of rdg + 3digits) 1mv
8 0to 5V +(0.2% of rdg + 2digits) 1mV
3 -10 to 10V +(0.3% of rdg + 3digits) 10mV
S] 4 to 20mA +(0.2% of rdg + 2digits) 0.01mA
+(0.15% of rdg + 1°C)
400 to 600°C, +2°C
0.0 to 1820.0°C An accuracy is not compensated Digital accuracy
within a range of 0 to less than +(0.3% of span)
B 400°C
o +(0.15% of rdg + 1.8°F)
a 752t0 1112°F, +3.6 F
§ 32.0t0 3308.0°F | An accuracy is not compensated
B within a range of 32 to less than| 0.1°C/0.18°F
5 752°F
= +(0.15% of rdg + 1°C)
0.0 to 1760.0°C %0 to 100°C, +3.7°C
100 to 300°C, +1.5°C
R1

+(0.15% of rdg + 1.8'F)
32.0t0 3200.0F | 332 to 212°F, +6.7°F
212 to 572°F, +2.7°F
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Type

RANGE

Measurement range

Measurement

Digital

Analog

Accuracy

Max.

. Accuracy
resolution

Thermocouple

R2

0.0 to 1200.0°C

+(0.15% of rdg + 0.8°C)
30 to 100°C, £3.7°C
100 to 300°C, +1.5°C

32.0t0 2192.0°F

+(0.15% of rdg + 1.44°F)
%3210 212°F, +6.7F
212t0 572°F, +2.7°F

0.0 to 1760.0°C

+(0.15% of rdg + 1°C)
0 to 100°C, £3.7°C
100 to 300°C, +1.5°C

32.0 to 3200.0°F

+(0.15% of rdg + 1.8°F)
%32 t0 212°F, +6.7°F
212 to 572°F, +2.7°F

K1

-200.0 to 1370.0°C

+(0.15% of rdg + 0.7°C)
3-200 to -100°C,
(0.15% of rdg + 1°C)

I+

-328.0 to 2498.0°F

I+

(0.15% of rdg + 1.3°F)
%-328 to -148°F,
0.15% of rdg + 1.8°F)

X

K2

-200.0 to 600.0°C

I+ |1+
=

0.15% of rdg + 0.4°C)
%-200 to -100°C,
0.15% of rdg + 1°C)

pd

-328.0to 1112.0°F

I+ |1+
—~|=

0.15% of rdg + 0.7°F)
%-328 to -148°F,
0.15% of rdg + 1.8°F)

X

K3

-200.0 to 300.0°C

— =

I+ | 1+

0.15% of rdg + 0.3°C)
%-200 to -100°C,
0.15% of rdg + 1°C)

%

-328.0 to 572.0°F

I+ |1+
=

0.15% of rdg + 0.5°F)
%-328 to -148°F,
0.15% of rdg + 1.8°F)

%

E1

-200.0 to 800.0°C

0.15% of rdg + 0.5°C)

-328.0 to 1472.0°F

0.15% of rdg + 0.9°F)

E2

-200.0 to 300.0°C

0.15% of rdg + 0.4°C)

-328.0 to 572.0°F

0.15% of rdg + 0.7°F)

E3

-200.0 to 150.0°C

0.15% of rdg + 0.3°C)

-328.0 to 302.0°F

0.15% of rdg +0.5°F)

J1

-200.0 to 1100.0°C

PLG PLg PRI PRI LI LI L P

H (||

0.15% of rdg + 0.5°C)
%-200 to -100°C,
0.15% of rdg + 0.7°C)

%

-328.0 to 2012.0°F

=

I+ |1+

0.15% of rdg + 0.9°F)
%-328 to -148°F,
0.15% of rdg + 1.3°F)

X

J2

-200.0 to 400.0°C

I+ | I+
=

0.15% of rdg + 0.4°C)
3-200 to -100°C,
0.15% of rdg + 0.7°C)

-328.0to 752.0°F

o

0.15% of rdg + 0.7°F)
%-328 to -148°F,
0.15% of rdg + 1.3°F)

X

J3

-200.0 to 200.0°C

I+ |1+
=

0.15% of rdg + 0.3°C)
%-200 to -100°C,
0.15% of rdg + 0.7°C)

%

-328.0 to 392.0°F

I+ |1+
=

0.15% of rdg + 0.5°F)
%-328 to -148°F,
(0.15% of rdg + 1.3°F)

X

I+

Digital accuracy

0.1°C/0.18 F £(0.3% of span)
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Measurement
Type | RANGE |Measurement range Dlghal Max Shalog
Accuracy g Accuracy
resolution
+(0.15% of rdg + 0.5°C)
-200.0 to 400.0°C 3:-200 to -100°C,
T +(0.15% of rdg + 0.7°C)
+(0.15% of rdg + 0.9°F)
-328.0 to 752.0°F 3%-328 to -148°F,
+(0.15% of rdg + 1.3°F)
+(0.15% of rdg + 0.4°C) o .
-200.0 to 200.0°C | 3-200 to -100°C, 0.1°c/0.18 F
T +(0.15% of rdg + 0.7°C)
+(0.15% of rdg + 0.7°F)
-328.0 to 392.0°F 3%-328 to -148°F,
+(0.15% of rdg + 1.3°F)
c 0.0t0 2320.0°C | #(0.15% of rdg + 1°C)
32.0 to 4208.0°F +(0.15% of rdg + 1.8°F)
+(0.15% of 1K
Au-Fe 1.0 to 300.0K ;ﬂ tc‘:’é’OOK“f; . K) 0.1K
o N 0.0 to 1300.0°C +(0.15% of rdg + 0.7°C)
= 32.0t02372.0F | +(0.15% of rdg + 1.3°F)
§ +(0.15% of rdg + 1°C)
€ 0.0 to 1880.0°C 30 to 300°C, +37.6°C
[0) o, + o,
= | PRa0-20 i?c? fgfoff Sc;g_181.88$:)
X . 0 .
32010 3416.0F | %32to 572F, +67.7F Digital accuracy
572 to 1472°F, +33.8FF +(0.3% of span)
o 0, 0,
oLL 0.0101390.0°C [ #(0.15% of rdg + 0.7°C)
32.0t0 2534.0F | +(0.15% of rdg + 1.3°F)
+(0.15% of rdg + 0.5°C)
-200.0 to 400.0°C 3%-200 to -100°C,
U +(0.15% of rdg + 0.7°C)
+(0.15% of rdg + 0.9°F)
-328.0to 752.0°F 3%-328 to -148°F, . 5
+(0.15% of rdg + 1.3°F) 0.1°C/0.18 F
+(0.15% of rdg + 0.5°C)
-200.0 to 900.0°C | 3%-200 to -100°C,
L +(0.15% of rdg + 0.7°C)
+(0.15% of rdg + 0.9°F)
-328.0t0 1652.0°F | 3%-328 to -148'F,
+(0.15% of rdg + 1.3°F)
< | pt10o.q | 200010 650.0°C | +(0.15% of rdg + 0.3°C)
‘g i -328.0to 1202.0°'F | £(0.15% of rdg + 0.6°F)
3 g Pt100-2 -200.0 to 200.0°C +(0.15% of rdg + 0.2°C)
3o | -328.0t0392.0F | *(0.15% of rdg + 0.4°F)
§ 2 liptioo.q |_200-0t0630.0°C | +(0.15% of rdg + 0.3°C)
g -328.0to 1166.0°F | *(0.15% of rdg + 0.6°'F)
£ - . .0° +(0.15% of rdg + 0.2°C
& |JPt100-2 200.0 to 200 OOC ( % of rdg 0 )
-328.0t0 392.0 F +(0.15% of rdg + 0.4 F)
B,R,S,K,E,J,T,N :JIS C 1602-1995(IEC584-1)
C :Made by “Hoskins” (WRe5-26)
Au-Fe :ASTM COMMITTEE-20 ON TEMPERATURE MEASUREMENT
PR40-20 :ASTM E1751-1995
PLI :ASTM E1751-1995
] :DIN43710 :1985(Cu-CuNi)
L :DIN43710 :1985(Fe-CuNi)
Pt100 :JIS C 1604-1997(IEC751)
JPt100 ((JIS C 1604-1981)
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11.2.2 The Accuracy at the Computation

(1) Scaling
The accuracy rating at the scaling is as following formula.
Scaling accuracy (digits) = Range accuracy rating (digits) X Scaling factor +2 digits

Scaling span (digits)

But, Scaling factor = —
Measurement range span (digits)

Example 1) When VOLT range is —1.000~1.000V and Scaling range is 0.00~100.00.
Range accuracy rating = 0.1% x 1.000V+3 digits

(Input +1.000V) = 4 digits

. _ 10000—0 —
Scaling factor = T 1000— (—=1000) =5

Therefore, Scaling accuracy = +(4x5+2)
= %22 digits

Analog recording accuracy = i[ 4+ {1000— (—1000) } x 1003 ]
= =10 digits
= *+0.01V

Example 2) When Type K is 0.0~200.0°C and Scaling is 0.00~200.00.
Range accuracy rating =0.15% % 200.0+0.3°C

(Input 200°C) =0.6C
=6 digits
20000—0
ling fact = =1
Scaling factor 2000—0 0
Therefore, Scaling accuracy == (6x10+2)
==*62 digits
==+0.62°C

(2) Square root computation

The square root computation is as following formula.

Display value = 10 \/ Process variable

Display value accuracy rating: € , Process variable accuracy: e, and
Process variable: x (convert into %).

10e
Displ I =10 * = 10 4 =+
isplay value x+e X 25
. 5e
Therefore, Display value accuracy € = <
—106—

HXPRM10mnCO0001E




When input 4~20mA, the square root computation accuracy: € is as following formula.

Measuring 100% € 1 = J15060 = 5(0'2T§'125) =0.16% rdg
Measuring 50% &€ 5 = \/Zg = 5(0'1:007'167) =0.19% rdg
Measuring 9% E, = \/596 = 5(0'01?:1'39) =2.3% rdg

Measuring 1% E, = \/511 = 5(0.002+12.5) =62.5% rdg

If the process variable is low as above, its accuracy rating is incorrect.

(3) Decade
The accuracy rating at the decade computation is defined the logarithm of display value. Normally,

the accuracy rating is less than 1 digit and you cannot read by significant digit.

(4) Difference, Sum, and Average
The accuracy rating of Difference, Sum, and Average is as following formula.
Difference and Sum : Reference channel accuracy rating x2

Average : Reference channel accuracy rating

Example) When Reference channel VOLT is 00.00~10.00V and Difference is —10.00~10.00.
Reference channel accuracy rating = = (0.3%x%10.00V +3 digits)
= *+=(1000%0.003+3)
= =6 digits

Difference accuracy rating = =6x2 = *=12 digits
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11.2.3

Individual Specifications

Table 11.3 Specification Items

Block Item Specification
Measuring Point 6
Input .
Unit Input Sampling 10s/6CH
Display Interval 2.5s
Recording Form
Wire dot (6-color ink ribbon)
Printing Form
Recording Width 100mm
Print Period 10s/6CH [Note 1]
Recg“’ Chart oaoer Length : 16m, Width : 114mm, Folding width : 40mm
brint pap The length of the Clean Chart is 12 m.
rinter 0, 1,2, 3,4, 5,10, 15, 20, 25, 30, 40, 50, 60, 75, 80, 90, 100,120, 150,
160, 180, 200, 240, 300, 360, 375, 450, 600, 720, 750, 900, 1200,
Chart speed

1500mm/h (Analog recording is not done during the chart speed setting
Omm/h.)

Recording color

No.1(Purple), No.2(Red), No.3(Green), No.4(Blue), No.5(Brown),
No.6(Black) [Note 2]

Printing color

Purple, Red, Green, Blue, Brown, Black

Weight

1.5kg max.

Power consumption

25VA max. (at 100VAC)

[Note 1] Select the Dot Point Interval from 10, 20, 30 and 60 seconds for the setting.

[Note 2] Change in arbitrary colors in possible by setup.
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11.2.4 Standard Functions

Table 11.4 Standard Functions

Item Description
Analog indication None
Analog recording Makes analog recording with 6-color dot.

Engineering unit indication | None

Indicates Channel No., Process variable data, Chart speed, Alarm setting
value on the display.

Prints Date, Time, Scaling, Chart speed, Process variable and

Logging print Engineering unit at a programmed interval. With the setting, it is possible
for the synchronous print/Asynchronous print to choose.

Prints Chart speed, Sensor type, Measurement range, Engineering unit,
List print Alarm setting value, Comment, Printing description, Logging print
ON/OFF, Zone, Partial Compression/Expansion

Prints Channel or Tag, Alarm function, Logging print ON/OFF, Reference
Engineering list print time, Interval, Scaling print ON/OFF, Logging print Sync./Async., Alarm
hysteresis, Burn out, DI function(Option)

Digital display

Affix print Prints Channel number by the analog recording.

Manual print Prints Measurement result by key input. Analog recording stops.

Dot print skip Skips recording of an unused channel.

Programming zrr]cég_lr_?nr?es Chart speed, Alarm setting value, Logging, Dot point skip, Date
A built-in lithium battery protects the clock function. The battery life is 10

Memory back up years. (total power off period of the instrument : 5 years)
A non-volatile memory stores setting data and calibration data.

Alarm Sets 2 types (H, L) of alarms per channel. Sets a total of 4 level.

Chart speed Selects Chart speed from 34 types.

Indicates Year, Month, Day, Hour and Minute. Sets the year in A.D, and
adjusts leap year automatically.

Occurring some type of the defect to indicate “E Err* *”.

(* *: type of the defect)

Indicates and record the input of a unification signal etc. is changed into
the engineering scales.

Clock indication

Self diagnostics

Scaling
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11.3

11.4

11.3.1

11.4.1

11.4.2

11.4.3

Standard Setting Functions

Standard Setting Functions

Table 11.5 Standard Setting Functions

Function
Burnout To deflect over toward 100% with disconnecting input. Specifies the every
channel’s burnout. (DC voltage of £50mV max., TC input )
Tag Number Sets a tag number by 7 figures every channel. (Prints at a logging print)

Reference Junction
Compensation

Specifies an inside/outside of the Reference Junction Compensation.

Copy Function

Copies a channel setting up.

Setting input offset

Setting input offset is possible for every channel.

Zone Recording
(Track Recording)

Specifies a recording area every channel to separate into Tracks.

Partial
compression/expansion

Records Partial Compression/Expansion to 1-crease line every channel.

Decade Recording
Indication

Records and indicates by 5 decades. It is 2 figures that the effective number

to indicate and print.

Alarm Print

Prints Occurrence time, Occurrence channel, Setting No. and Alarm type in
purple at occurring an alarm.

Alarm Recovery Print

Prints Recovery time, Recovery channel, Setting No. and Alarm type in purple

at recovering an alarm.

Computation Computes Square root.
Interchanpel Computes Sum, Difference and Average computation.
Computation

Alarm Hysteresis Width

Sets an alarm hysteresis width 0% FS or 0.5% FS.

Optional Functions

Remote Function of DI

Function

Description

Chart Feed Start/Stop

Starts with turning to ON. Stops with turning to OFF.

Changing Chart Speed

Changes 1st with turning to ON and 2nd with OFF.

Comment Print (Sync./Async.)

Prints Comment with turning to ON.

Manual Print (Sync./Async.)

Prints Manual Print with turning to ON.

Date and Time Print (Sync./Async.)

Prints Date and Time with turning to ON.

6 relays

RS-232C(Standard)
RS-485(option)

Alarm Board

Communication unit
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