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UNPACKING

Remove the Packing List and verify that you have received all equipment. If you have any questions
about the shipment, please call the OMEGA Customer Sesvice Department at 1-800-622-2378 or (203)
359-1660. ,

When you receive the shipment, inspect the container and equipment for any signs of damzge. Note
any evidence of rough handling in transit. Immediately report any damage to the shipping agent.

NOTE

The carrier will not honor any claims unless all shipping material is saved for their examination. After
examining and removing contents, save packing material in event reshipment is necessary. '



CAUTION ON SAFETY

First of all, read this "Caution on safety" before using the u

* The cautionary descriptions listed here contain important information about safety, so they should always
be observed. Those safety precautions are ranked 2 levels, DANGER and CAUTION.

Q> ANG E R Wrong handling may cause a aangemus situation, m which ﬂwre

is a risk of death or heavy injury.
‘ . & v Wrong handling may invite a dangerous situation, in §vhi.ch there
z‘ ! 5 CAUTION is a possibility of medium level trouble or slight injury or only
physical damage is predictable.
® PROHIBIT'ON Items which must not be done are noted.
| Caution on Installation

@> D AN G E R * This unit is not an explosion-proof type. Do not use it in a place

with explosive gases to prevent explosion, fire or other serious
accident.

. ﬁx CAUT' ON + For installation, select a placciobserving the operating conditions

noted in the instruction manual. Installation at an unsuited place
may cause fall, trouble or malfunction.

* The unit must be installed correctly as shown in the instruction
manual. Incorrect installation may cause fall, trouble or malfunc- .
tion.

* During installation work, keep the inside of the unit free from en-
try of cable chips or other foreign objects as it may cause fire,

trouble or malfunction.
K This unit is a component device used for instrumentation. It is
LZ ! \ CAUTION mounted on a panel or in a rack.

The unit conforms to IEC1010-1 (1990) Safety Standards, and is

designed for protection class I, overvoltage Catagory II and pollu-

tion degree 2, except the alarm output terminal (overvoltage cat-

egory I).

* EMC conforms to EN50081-1 (1992) and EN50082-1 (1992), (both
used for housing areas), except that the noise level of the power
terminal is rated for Class A (used for commercial and industrial
areas).

* External power fuse required i‘ating :

T1A, 250V AC or equivalent protection
* Input signals and communication interface should be of SELV
(safety separated from hazardous voltage).




Caution of Wiring

- S A RKEA P * Wiring work must be performed as specified. If the unit is not
" DAN GE R earthed, it would result in electric shocks or malfunction.

* Be sure to connect power source that matehes the rating. Connec-
tion of incorrect rating of power source may lead to fire.

* Before starting wiring work, be sure to tum OFF the main power to
prevent electric shocks.

* Wiring materials to be used must meet the rating. Use of materials
which do not withstand the rating may cause a fire accident.

Caution on Maintenance
\ - * When fuse is blown out, check and remove the cause of it, and
‘ DANGE H replace it with new one specified in the instruction manual. Do
4 not use any other fuse or short it, as it may cause electric shocks or
fire

* When disposing of the recording head, put it in a vinyl bag and
seal it to prevent the diffusion of ink. It should be handled as an
imeombustible object when disposing of it.

¢ Ink is harmful to human body. Observe the following emergency
treatments.

. When ink gets in eyes, wash out for at least 5 minutes imme-
diately with much clean water, and ask your doctor for treat-
ment-at once. -

- When ink gets on skin, wash out and clean skins with soap
and water.. ,

- When ink is breathed in, move to a clean place immediately.
If necessary, ask your doctor for treatment at once.

* Do not touch the connector at the rear of the carriage mounting the
recording head to avoid the risk of electric shocks.
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1. INTRODUCTION

1.1 About the recorder

(@ Thisrecorderisa multirange input recorder 100mm wide which can record up to a maxi-
mum of 6 points using thermocouple/resistance bulb and DC voltage input signals. A

@ Tteffects high-speed recording and gives clear analog trend records and digital print-outs in
6 colors. :

@ The analog trend records can be given as continuous record type or as intermittent (dot)

@ Aswellas providing records of measurement values, the standard unit has a wide range of
print-out functions comprising, e.g., the print-out of dates, chart speed, measurement
ranges, Tag Nos., daily reports and integrated totals.

® Operation of the equipment is simple thanks to an easy-view display section which permits
key-in of various items of set data.

1.2  Product check
Upon receiving the unit, check the appearance and accessories to make sure that they are not dam-
ages. Also, check that the accessories are supplied correctly.
Check on accessories :
The unit comes with the accessories shown in Fig. 1-1. Please check that they are all there.

® mstruction Manual

\\<>

P &

@ Panclmounting (@ Recording head, with () Recording paper
attachments cloth for absorbing ink

(Keep the ink blotting ccloth 5o as not to be lost.}

.| @ Panel-mounting attachments ------ 2 @ Instruction Manual -----e---—-nn-- )
| @ Recording head ----------------- .
with cloth for absorbing ink
@) Recording paper -------~-=------ 1 pack

Fig. 1-1 Accessories
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1.3 Model numbers and accessories

The data plates note the type name, etc. Please check to see that you have received a unit with the
specifications you ordered. (There are data plates on the top surface of the case and in the main

unit.)
PART NUMBER DESCRIPTION
RD 1603 3 Channel, 100mm strip chart recorder
RD 1606 6 Channel, 100mm strip chart recorder
OPTIONS & ACCESSORIES*
PART NUMBER DESCRIPTION
RD 1600-RP Chart paper (1 set of 6 packs)
RD 1600-RH 6-color recording head with ink
RD 1600-AL6 6-alarm point board
RD 1600-LITE Chart illuminator - plug in
RD 1600-RS RS-485 communication board
*All options are field installable.
SPARE PARTS
PART NUMBER DESCRIPTION
TK7G8473P1 Replacement battery
PHZL1001 Replacement fluorescent lamp
'Y



NAMES AND FUNCTIONS OF PARTS

(6)Keying operation section

(3) Power supply switch O\

unit drawoug
lever

( Hold the left end of the display unit and )
\ pull it forward as shown above.

@ Chart paper holder

®

®

@

®
®

Display section
For displays such as measurement data and displays of various parameters and comments

tIT 111V PPTTPT T} <— Display of units and data for each channel
NENNEEEEEN NN ~ =— Display of various parameters, comments

Recording head

This is a recording head which serves for analog trend recording and digital print-outs. As
this is not installed in the main unit at the time of delivery, please install it referring
to Section 5.2,

Power supply switch
This is used to turn the power on and off.
Paper feed unit drawout lever

When setting (or replacing) chart paper, push down the drawout lever. The paper feed unit
will come out. If it does not come out, pull it forward while holding the lever down.
Chart paper holder

The chart paper holder is used to feed paper smoothly.

Keying operation section

This is used for setting various pérameters, making checks and running the equipment.

| RECORD ||

DISPLAY

reruar
| reeo |

' FEED




. Name of key |

Function:

RECORD

| Operation key for starting and stopping recording.

| Recording starts when the key is pressed once and stops when the key is pressed
again. '
_This key is ineffective during print-out of data or lists,

DISPLAY

1. This is used for changing the data display. The following 4 items are se-|
lected at each press. ‘ : j
(1)Data of all channels are displayed in order, except for the skip channel, |

Data display is updated at intervals of I second and channels are selected |
every 3 seconds. ,
(2) Display only of the data of specific channels. The data display is updated§
once every second. _ :
(3)No. 1 to 6 channels are displayed simultaneously, and data display is}
updated at 1 second intervals.
(4) Display of the date and time.

' 2. This key is used for shifting from a set mode to the data display mode.

| This key is ineffective during print-out of data or lists.

LIST

This is used for effecting print-out of data (instantaneous values).
If you wish to stop the print-out partway through, press the key again.
‘This key is alwys effective.

| Chart paper fast-feed key '
Feed speed is 3mmy/s at the beginning of press, and about 8mm/s after 1 sec-
ond. This key is always effective. '

SELECT

l;Thisisusedforshifﬁngfromﬂledatadisplaymodetoasctmodc. _
2. This is used for effecting sequential read-out of parameters during operation |
in a set mode. .
This key is incffective during print-out of data or lists.

(up) (down)

—

This is used to scroll numerical values up and down.

The values are scrolled up or down 1 count each time the relevant key is pressed.
Holding a key depressed for more than 0.5 seconds results in a fast up/down
scroll at a rate of 5 counts/second and holding it depressed for a further 2 sec-|
onds results in an ultra-fast scroll of 55 counts/second.

ENTRY

| This is used to register set data.
| This key is effective only during set mode operation.




3. MOUNTING METHOD
This unit is designed to be panel mounted.

3.1  Mounting location

Select the following location for mounting the unit.
(1) A place that is not subject to vibration or impact.
(2) A place where there is no corrosive gas.

(3} A place that is subject to little temperature variation and is close to
normal temperature (23°C)

(4) A place that is not struck directly by strong radiant heat.

(5)  As humidity affects the ink and recording paper, select a place thatis = =600 %0°
in the range 45 to 80% RH.

(6) Mount the unit horizontally, with no tilt to the left or right.
(The forward tilt should be 0° but the unit may be inclined 0 to 30° rearwards.)

3.2  External dimensions and panel eut out dimensions (unit: mm)

) 25 t=30
Input terminal t

Mounting attachment -T Pan§1

| \__

. :,]
= [

136.4 41 I::l

158 144
Alarm extenal Transmission 199 26
terminal

Power supply terminal

161
136.4

144

(Option) (Option) Weight : Approximately 2.1kg (without options)
' Approximately 2.2kg (with all options)
Power consumption : Approximately 22VA
PANEL CUTOUT (100V AC without options)
Approximately 26VA

y . .
For single unit mounting For left/right tight fit mounting (100V AC with all options)

137'% L2 Nm:r}bei
)

I

2 262
) 426
- L 4 570
5 714
6 858
y 1002
| : | 8 146 |
—t - _ - 9 1290

10 1434
! ' j ' L n__[(144Xn) —6}

137°%°
)
!
1376
[]
[]

17SMIN
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3.3  Method of mounting into panel

Pane}

Screw
—  /
« Using the-'suppli‘éd mounting fixture,
tighten the upper and lower screws
J until the panel is fixed.’
1 * The panel to-be used should be more
L,- i J than 2mm thick.




4. WIRING

4.1  Before wiring

To carry out wiring, remove the unit's rear cover (Notes)
(1) When wiring the power supply unit, use vinyl-insulated 600V cables or equivalent cables.
(2) For thermocouple input, be sure to use a compensated lead wire.
(3) Input signal cables should be wired separately as far as possible (30cm or more) from power

lines and high-voltage lines to minimize the effect of inductive noise. Shielded cables should
preferably be used. In this case, the shield braids should be earthed at one point.

(4) For wiring the terminals, use a maximum of 2 crimp style terminals.

Notes

(1) At the completion of wiring of the input terminals, be sure to
close the rear cover to ensure the compensation of reference
contact when thermocouple input is used.

. (2) For connection of lead wires to terminals, use of sleeve-insulated
clamping terminals (for M4 serews) is recommended.

The recorder is not provided with a power fuse.
CAUTION Use an external power fuse.
Rating : T1A, 250V AC or equivalent protection.

4.2 Connection of wires to terminals

@ Input terminals >

® Alarm, external >
control unit

(option)

® Power terminal >

@ Ground termi- =
nal

®) Transmission &>
terminal
(option)

Connect signal leads for each
channel.

Connect the alarm signal out-

puts and external control sig- -

nal inputs (for alarms 1 to 6,
external controls 1 to 3).

Connect power cables to AC/
DC terminals. Make sure that
the power source to be con-
nected is stable and noiseless.
Power source : 100 to 120V
AC or 200 to 240V AC (50/
60Hz).

Effect type 3 grounding (100Q
or less) of the G terminal.
Connect the transmission sig-
nals.

/@®
'@@]// ®
®]
o [
B _ | 8
o Fl &
| oS
T hl
! 0] 1
A | 1O )
o NN
¥4 § T ®
) @tvf:‘f‘ R\ Se—®
@

, Alarm output terminals ( to @, @ to ) are of overvoltage category 1. Other termi- }
[ﬁ nals (input signals, communication interface) are for SELV signals (safety separated from

CAUTION hazardous voltage).

41



(1

Wiring of Input terminals

(1) There are individual input terminal numbers for different channels.
(2) Allinputs are set as the thermocouple input at the time of shipment.
(3) If you decide to change the type of input signals after your purchase, be sure to remember to

wire the channel accordingly.
lb fB’ lA Resistance bulb input
|/‘\| + Thermocouple
[ '_l DC voltage
13 <-—Input 1
23 22 21 |~—TInput2
33 32 31 |~—Input3
43 42 41 |~—Input4
53 52 51 |~—Inputs
63 62 61 <_:[nput 6 e
Example | Input terminal wiring
DC voltage input Thetmocouple input  Resistance bulb input DC current input
11 12 21 22 71 72 73 81 82
® | ] : ® ®
$1OLeLel Lelgls 17
) e @L'Je ALB Jb e&:{e
' N
Shunt
Compensatin, resistance
e 7leads ET
b © White (B) ® ©
DC votlage input ‘ - (ks DC current input
P i B Y <— Black (b) P
Example : 10Q $0.1% shunt
) resistance is used for
| Thermocouple Resistance bulb

Note : Avoid using thermocouple

input with wiring parallel
to other instruments.

410 20mA and 10 to
50mA input.

In this ease, +500mV
input range is available.
See Item 5.3,
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(2}  Alarm output/remote control unit (option}
About alarm outputs : ,
(1) Alarms can be set at 6 points in each channel and alarm outputs are provided as an option for up
to a2 maximum of 6 points.
(2) When an alarm is detected, the relevant terminals are shorted.
14 contact output: Relay contact capacity 240V AC/3A, 30V DE/3A (resistive Toad)
1b contact output: Relay contact capacity 125V AC/0.4A, 30V DCI2A (resistive load)

(24) Alarm 1 :
@—0_—'0—@ Alarm2 | Note: If Iamps are used on the outside, insert a resistor to pre-

— = vent surge current.
026 Alam 3 Also, if relays or solenoids are used, insert elements for

@—0_——0—@ Alarm 4 contact protection (diodes, surge killers, etc.).
@) Alams |
» 29 Alarm6 |

About remote control inputs :

(1) This performs the functions 'Recording operation start/stop', "Two-stage changeover of recording
paper speed’ and ‘Data (instantaneous value) print-out' in response to contact signals from outside
the instrument.

(2) There are separate wiring terminals for the different functions.

@6 0~G) (DI1) Record start <sevseeerseneenee Recording starts when the contact is closed
» : and stops when the contact is open.
(@-0"0-@ (DI2) Chart speed change ------ The chart speed is the remote mode speed

when the contact is closed and the normal
operaiton speed when the contact is open.

@0 0@ (DI3) Data print cerrressseeseseece Print-out starts when the contact is closed
and goes on right to the end even if the
contact is opened partway throught the pririt-
out. If you wish to stop print-out partway
ﬂ:rough.pressthekeymthefmn&
panel.
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Note 1:‘As the external control unit is not insulated, use it with 1interposition of an external relay.
External contact capacity 12V DC/0.05A 1a contact
Note 2: Operation with the external control unit and the front panel switches are shown in the table on

next page.

(The sign "-—" in the table does not affect the operation of the unit)
Note 3: When using the message print function or alarm latch fanction, the meaning of control input is
different. Refer to "7.10 Message print specification" and "9.3 Alarm latch specification".

. , Remeote control Front panel swich
Recording start Chart speed change Data print-out
(across terminals (across terminals (across terminals
@-@) @ -@) ®—=®) | [RECORD] | [LIST
ON OFF ON OFF ON OFF ‘
o . e . | - - 3 - - ) L3 f
hil Recordin, Listprint-f —— |Recording |List print-|
mrgipne% | starts ¢ out spt:.ﬁs starts & out sptla?gs
. ’ : Remote | Normal ;.. . : st v
Durin, —— |Recordin, son |Idstprint-] | Recording |List print-
recordgmg stops d mos%ce;lixan cﬁgftmm“ out starts stops B | out starts
List print [Recording List print-
out starts out stops

(3)  Caution on connection of input signal through barrier

A) Thermocouple input and resistance bulb input.

- Perform "Calibration of measured value" with the input connected to the barrier recorder
because the barrier internal resistance is added and causes an error in the measured value:
For the calibration method, refer to Item 9.4.

4-4




5. SET-UP

5.1  Loading Chart Paper

Step 1) o
Prepare chart paper.
Loosen chart paper to prevent some sheets of paper from}
being fed together.. ' .
Open the front door and press down the paper feed unit |
drawout lever.
The paper feed unit will be drawn out.
Chart paper retainer (® Hold the chart paper retainer an(l open it backward.
Also, hold and open the chart paper retamc:@.)
Chart paper retainer @)

5-1



(Step 4)

Set chart paper lengthwise in the paper holder.

(Step 5)

Pull out the first or second fold of the chart paper, then
close the compartment by holding the chart paper re-

; tainer (B).

At this time, make sure that the sprocket is fitted cor-
rectly into the perforation of the chart paper.

(Step 6)

When some sheets of chart paper are caught by the chart
paper retainer (B), push them with hand through the hole|
at the front of the chart paper case. I

' (Step 7)

Hold the chart paper retainer () and close it. .

Make sure that the chart paper retainer @) is locked
firmly at both ends.




(Step 8)

- Mount the paper feed unit in the recorder. At this time, |
check that it is properly locked in position.

@e@ Press the key and check that the chart paper is
fed out smoothly. -
(Feed out about 2 folds of paper.)

<If the paper is not fed out smoothly, go through the
procedure from Step 2 again.>

Note 1 ISelection of chart paper|

The chart paper gxeatlyaffects the quality of the pnnted recording and it is also related to problems such as |
paper jamming, etc. [
Please be sure to use the pure-quality chart paper specified us.

Note 2 | Use of the recorder after it has been left unused for a long timel

If the recorder is left unused for a long time with chart paper still in the main unit, the paper ‘packs down'

and if the recorder is used straightway there can be problems of paper jamming, etc. :
If you use the equipment after it has been left unused for a long time, first press the @@ key to feed out |
:2 to 3 folds of the paper.

Reference 1 | Chart paper length |

The chart paper is approximately 15m long. This permits about 31 days continuous print-out at a paper |
feed speed of 20mm/h. ; ‘

‘Reference 2 { Chart paper end mark i

[ The amount of chart paper remaining is indicated by digits (units : 10cm) on the right-hand side of the
paper. When there is only a small amount left, red letters appear on the right-hand edge.

If the recording paper runs out completely, a recording paper end indicator displays 'Chart end' in the |
display section and recording automatically stops.

53




5.2 Recording head instaliatton (replacement)
The recording head is a combination of a head and ink.
When ink is used out or trouble arises with the head, it can easily be replaced.
Use the recording head carefully observing the “Caution” noted in the later paragraph,

(Step 1) |

Get the recording head ready by fakihg it out of its
aluminium pack.

(Step 2)

Tear the tape. v
Open the cap by turning it in the direction indicated by}
the arrow. |
(If the head is not going to be used for a long time, close|
the cap back in its original position.)

The cap is integral with the head unit. Turn it about 180°
until it stops against the top of the head.

Sep3d) | | Lightly press the nozzle surface (the surface:from
which ink is discharge). Make sure that the cloth is
properly impregnated with the 4 colors blue, red, yel-
low and black. :

First press the cloth against the surface for 2 to 3 sec-
_ | ond; if the 4 colors ooze out, it is OK.

Note)Do not use any cloth other than the supplied one.
Also, do not rub the nozzle with the cloth.

*Turn the cap in the direction indicated by the arrow and press it
firmly until it is retained by the stopper.
+ Ink may leak out if the cap is not properly in place.
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(Step 4)

» Press the key. Operate the recorder after
it has been set in recording stop mode.

* Open the front door and press down the paper feed unit
drawout lever.
The paper feed uni will be drawn out.

Hold the left end of the indicator and pull it forward.
The indicator will turn 90°,

* Hold the recording head horizontal, line it up with the|
carriage in the main unit slide it in slowly and press it

< firmly-untilit does not go in any further. :
- »Take. care-not to bang the nozzle surface of the head.

Also,avoid:touching the nozzle suface with your hand.
Do not touch the connector at the rear of the

carriage to avoid the risk of minor electric
CAUTION shocks.

Set the indicator in its original position.




* Set the paper feed unit in its original position.

The above completes installation of the recording head.

The recording head is a consumable part. Replace it with a new one when the ink it contains
is used up.

Recording head replacement

Draw out the recording head in the manner that is opposite to what is described in (Step 6) of the
recording head setting procedure, and replace it with a new recordmg head.

LAlways carry out the following procedure after replacing a recording | head.]

(1) Setting the ink monitor

Perform the following keymg actions in order to get correct performance of the ink dry-'up wamin'g’-
“detection function.

‘As in “Clearing the ink monitor” of Section 7.16, press the SELECT" key to give an “II*JK_IgONI- '
TOR CLEAR” display

INK MONITOR GLEAR Press the . key to change e fickering "NO" 10 *YES”.
NO | Next, press Y] key.
l This completcs the setting. :
Prcssthc m keytommmtoadatadlsplay

INK MONITOR CLEAR -
YES

(2)  Test pattern print-out

Print out a test pattern to check that normal recording is possible. See Section 6.3 for the way of
‘prxntmg out a test pattern.

(3)  Adjustment of analog trend recording positions

Referring to Section 9.2, readjust the zero and span on the recording paper.
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Precautions in handling recording hieads

| Note 1 1f recording is halted and the recorder is not used for a long time |
Carxy out the following in order to prevent jamming and drying-up of the ink.

Removeiherwordirng headﬁ'Omﬂxemﬁi’n'uhit,makeabsolnielysmthecapi’sc}ftisedptopizrly‘and'
_store the hiead in a cool, dark place (average temperatre $1030°C), . . .
Ifthchcadislet_’tinstalledintherecorden

Do not switch off the power to the recorder and do not close the cap.
* Periodically, there is an automatic discharge of ink to prevent drying-up.
Leave the recording paper in place in the recorder.
If it is not possible to keep the power switched o, make sure that the cap is closed.

Draw out the paper feed unit using the recording head setting method and Gtepd) .
 Open the indicator and tighten the cap.

Note 2| At the start of use of a recording head |

If you are starting to use a new recording head or if the recorder has been left unused for a long time, |
always wipe the head's nozzle surface lightly with the accessory cloth and check that the 4 colours black, |
blue, red and yellow ooze out properly into the cloth. (See Section 5.2.)

Also, after normal recording is possible. See Section 6.3 for the -way of printing out a test pattern. - ,
When the working environment is: 15°C orless; perform:print-out of "test pattern" after period of several |
' minutes has elapsed since. the recording head was mounted.. (The recording head has a built-in heater.)

Not_e\3| Handling reooxdmg_ieadsl

* Do not knock or shake recording heads as this can cause fanlts.

» The inks are not harmful but they are very difficult to remove if they adhere to the skin or to clothes, so
handle heads carefully in order to avoid staining. Also, do not disassembls them. : ‘

|« If, by accident, it happens that ink gets into your eyes, wash thoroughly with water as an emergency

measure and then immediately consult a specialist doctor.

|« When the ink is used out, disposeofitsteeo:dinghcadasincombusﬁbleobject.

Note 4] Storage of recording heads |

When they are delivered, recording heads are in aluminium packs.
If you are not going to use a head straight-away, leave it sealed and store it in a cool, dark place with an
average temperature of 3 to 30°C.




Note 5 | Shipping of recording head |

* Do not ship the unit recording head after the aluminum pack was opened up. If it is necessary to ship the
unit recording head under avoidable circumstances, be sure to close the cap, and ship it as contained in
a boxboard in the state where vibration and impack are eased using cushioning materials. {

' -Always close thié €ap if you are transporting a head while it is stilf installed in the recorder main unit.

Note 6 [ I the ink is not sprayed.

@ Hold the recording head with turning the nozzle surface downward
. and push the side strong till spilling two drops.
© Absorb the standing ink on the nozzle surface with the cloth attached. |
3 Hold the cloth to the nozzle surface again to find all colours flowed |
onto cloth. o}
When ink does not come out, repeat the abeve operation
- (Dthrough ®). :
* When working environment is 15°C or less, perform print-out of |
*record" or "test pattern™ after a period or several minutes has elapsed
since the recording head was mounted. (The recording head has a |
built-in heater.) '

' Reference ] Ink consumntionJ

When recording at 20mm/h of chart paper feed speed andagwcn input, the consumption of ink is: asshown
below, though it depends on operating conditions.
About 1 year 1, 2, 3 continuous recording or 6 intermittent recording
About 6 months 6 continuous recording
Alamm of ink consumption is displayed and printed by ink consumption detecting function.
(See Section 11.12 for an example of print-out.)
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53  Changing the type of Input signals }
This recorder is a multi-input type which permits the input for any channel to be changed to thermo-
couple, resistance bulb or DC voltage input.

Follow the procedure described below if you with to change the type of input signals subsequent to
purchase.

Turn off the power. »

] 0§en the front flap and remove the main unit in the manner shown in the drawings below.

Open the front door and press dowr: the paper feed unit
drawout lever. ;
The paper feed unit will be drawn out.

Loosen the lock screw (M4) in the unit with a phillips 2
driver.

Hold the side or bottom of the frame and pull the unit}
forcedly to remove it from the case. It can be removed}
easily when the door is opened by about 90°.

€Change the setting of cach channel pin on the printed

cireunit board in the unit. ;
(See the next page for changing the position of pin.)
* To remove or attach the pins, use pincette or pliers.




| Method of changing pin positions |

— Pin positions for different types of inpﬁts '

Large printed eircuit board at the back of the case

nooooo

CH1 CH2 CH3 CH4 CHS CH6

pooooo

Changeover pins (maximum 6)

Correspondence between pin line-up and input channels

4 to 20mA DC input
10 to 50mA DC input

Thermo- Resistance MAX. MAX. MAX. MAX.
couple bulb +50mV :i:SOOmV +5V +50V

[TJ Open

Closure

(Insertion of input setting pins results in closure.)

| and right lock screws.
Pushmthcpaperfeedunul 1tlssctasbefore

»Change the input terminal wiring to make it correspond to the new input signal type.
» For DC voltage input, provide the input terminals with shunt resistors.

+500mYV range input pin pesitions.

correspondence to changed types of input signals.
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* After completing the change, push the main unit back into its original place and fix it with the left

Example:In the case of 4 to 20mA DC input, fit the segarately sold shunt resistors (1092 and set to |

Refer to Section 7.8 and carry out front-panel keyboard operations in order to change setting in

Step
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6. OPERATION AND ACTIONS

6.1  Before running the equipment:
Check the following points before starting operation.

1 | Setting the chart paper and recording head

(@  Setting the chart paper : . .. See Section 5.1

) Setting the recording head _ - See Section 5.2
2 | Wiring

@ Input terminals

@ Alarm terminals (option) - See Section 4.2

@ Power and earth terminals

| 3 | Conformity of input connection to recording channel

® Code symbols : See Section 1.3
@ Change and settingo type of input signal See Section 5.3
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6.2 Power switch-on and states

(1) Open the front door. Then hold the left end of the indicator and tumn it forward.
(2) The power supply switch is at the above left; switch it on.
1) lnltl?t switch-on of power

The recording head moves slowly toward the right end (100%).
{

Afteli detecting 100%, the recording head moves to the center and stops ant that position.

1 1 00| Theinputdata and Tag No. are displayed in the display sectiori.
, (No recording takes place.)

2) If the power is switched off while recording is stopped and switched on again.
(The state becomes “Recording stopped”)

3) If the power is switched off during recording operation and switched on again.
(The state becomes “Recording in progress”)

[Recording i:: progress|

[Power suppiy cut off |
!

[Display disappcarsl IRecording stops]
v

- |Power turned onagainl

The x'ecordmg‘l head moves slowly tooward the right end (100%).
After detecting 100%, the recording head moves to the center and then the right end, and it stops at
that position.

!

1 1 0 0'C | The input data is displayed in the display section and recording restarts.
~ Ree. ON| . :
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6.3  Test pattern print-out ’
(1) Open the front flap, switch the power supply switch on the press the @@ key.
(2) Pressing the key several more times results in the following display.
| LST=T1
PARAMETER LIST
(3) Press the key twice; this gives the following display.
TIST=T.
TEST PATTERN :
(4) When the key is pressed, the following test pattern is printed out.

ﬂ'r! H

* Check that there is a complete recording in each colour.

If the colours do not come out or are blurred, follow the procedure of Section 5.2 to clean the
recording head nozzle surface.

6.4 Actions during operation
(1) Stopping and starting recording operation ( key)
* Stopping the: recording is possible.at anytime-during-operation.
* Recording is alternately started and stopped each time the key is pressed.

. 6 315¢C 6 315TC
Rec. ON
During recording operation When recording is stopped

(2) Digital print-out (instantaneous values) ( key)

Wi Emp'?fll;[mfd ’ ]l[l
i S IR e s e |

* Measured values can be printed out any time during operation.

* Pressing the key results in a digital print of the time at which the key was pressed and
the measured values and units of all the channels at that time.

* Analog trend recording is stopped during digital printing.

* Completion of digital print-out is followed by a return to analog recording.

* To stop printing during operation, press the key. Analog trend recording is started
again.

* Channels which are skipped are printed with the sign “-” (lateral line).
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(3) Chart paper fast feed ([FEED] key)

« “To effect fast feed regardless of recording, press the - key.

» The speed is 3mm/s during the first second that the key is held depressed and goes to 8mm/
sec after the elapse of 1 second.

. Whenthe- key is released, there is a return to the set speed.

(4) Changing the display mode (| DISPLAY | key)
* Display modes can be selected at any time pressing the [DISPLAY | key during operation.
* There are the following changes in the display mode each time the @PLAYI key is

There is sequential
< dlsplay starting from )

Ouly specified

Iy Oné-point continous display mark < channel is displayed.

pressed.
e S | 1 150%C
tipoint
equential displayj] Record ON
DISPLAY]
)
el I 6%  315C
ntinous display Record ON
DISPLAY]
Y Chl Ch2 Ch3
zla;ur:lltvalues - 0.001 2500 5500
i lar;o -3.45 -7.00 -11.00
Ch4 Chsb Ché
DISPLAY)| .
i i 80 1030 11:30
T display }--ceeeeeeceee
e Record ON
DISPLAY]

Note) No Record ON is displayed when recording is stopped.

To change channels, geta
channel No. by pressing

the [V], [A] key.

(E.g., channel 6)

ly.

-/ Channel 1'to 6'sfe -
display simultaricous-

The current time is
displayed.



6.5 Displays and print-outs on detection (cancellation} of alarms
(1) Ifanalarm is detected the displav section gives a display as follows. ‘

Example of alarm display -
Example: Upper section Ch 2 measured
2 1 2 3. 5¢ value
Ché ALARM __H ALMI Lower section Alarm in Ch 6
(This display continues until it is cancelled.} H alarm, relay No, 1

(2) When an alarm detected and cancelled, the relevant details are pnnted on the right-hand side of
the chart paper.
On detection:  The time of detection, channel No., type of alarm, relay No.

: Print-out color: Red
On cancellation: The time of cancellation, channel No., relay No.

Print-out color: Black

Example of alarm print-out
)Channel 1 No. 1 H alarm release
Relay No. 1

Release time: 14:58

€Channel 1 No. 1 H alarm generation
Relay No. 1

Generating time: 14:57

(3) If an alarm is-detected or.a cénocllation is made during data print-out or list print-out, the alarm
print-out takes place after completion of the data or list:print-out.

... (4) Up to a maximum of 30 alarm:detection caneellation information can be stored and sequentially
printed out, butif the storage capacity is exceeded-because of a large number of detections/

cancellations in a short time, informnation in the overflow portion is discarded and cannot be
printed out.

6.6 Displays and print-outs on occurrence of burnt-out

(1) If a thermocouple or resistance bulb wire breaks, the relevant details are indicated in a display
——— Example of burn-out display

6 BURN -OUT
Rec. ON Example: Bum-out in €h 6

L 0.7 0.0% 0.001 | Multipoint display
| [Bumout —0.01  -0.001

Note: The trend record is switched to the 100% side.
(2) When alarm is generated or released, its data is printed on the nght side of chart paper.
(prmt color: red)

Example of burn-out print-out

1 BURN-OUT 11 : 5 2| Time of occurrence: 11.52
| Channel No. : 1
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6.7  Over-range, under-range display and abnormal input display

In all cases, for thermocouples, resistance bulbs and DC voltage input, there is a reference range for

input signals. If input is outside preset range an 'Over’ or 'Under” display is given.
—— Example of over/under display

2 OVER ¢ | IW OVER
) Ree.  ON} {100.0

r ———  (Multipoint display)
5 UNDER T |
Rec. ON

When voltage input is applied and the input signal cable breaks down or an over/under voltage is
inputted, it is displayed as an abnormal input.

Example of abnormal input display
3 ERROR 0.0 ERROR
r Rec. ON | l100.0 ]

6.8  Display and record when chart Paper runs out

When chart paper is used out, the following is displayed and the recording stops automatically.

But display of measured value and alarm monitoring are continued.

6 123. 6¢
Chart End

6.9  Display and record when the recording head ink _is low

(1) A display as follows is given on the chart paper when the amount of remaining ink
Ink End' is displayed in the display section.

D idikge .

isTows

Example
6 123. 5 Under stage: Measured value of Ch 6
Ink End Lower stage: Ink end

(2) ‘Ink Empty' is printed on the right-hand side of the chart paper.
< Print-out color : The color of the ink whose remaining quantity is low >

Note) The sign "Ink End" is displayed when the ink left in the recorder reaches less than 10%, but
recording continues for a while after "Ink End" is displayed. Use a new recording head.

(When ink is used out, recording and printing operation is interrupted immediately)



6.10 Display when data backup batteries need to be replaced
When the voltage of back-up batteries becomes low, a display indicating that they need to be

replaced is given.
‘Battery End' is displayed in the display section.
Example
& 123. 5| Understage: Measured value of Ch 6
Battery End Lower stage: Battery end

Replace the batteries promptly when a 'Battery End' display appears page 8-3.

6.11 Display of fault in recording head carriage

If a fault in the recording head carriage occurs and the recording head can no longer funetion
normally, a fanit display is given and the recording operation stops.

Example
' 6 1 23. 5C| Understage: Measured value of Ch 6
Carriage Alarm - Lower stage: Carriage failure

When the sign "Carrier Failure" is displayed, turn OFF the power and check the following points.
(1) Is foreign matter adhering to the recording head carrier shaft ?

(2) Is the wire that drives the recording head broken or slack ?

3) Has the:recording paper lifted up.and.come: into.contact with the recording head ?
(4) Is the recording head set in place correctly ?

After eliminating the cause of the fault, switch on the power supply of the main unit.

6.12  Order of priority of state displays

If the items noted below occur simultaneously, the corresponding displays are given in the indicated

order.

Chart end

Carriage alarm

Inkend

Battery end

. Alarm

Note: When the state displays 1 and 2 above are given, the key is inoperative.
However, the [DISPLA-‘Y} and [FEED] keys are operative.

oA W N
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7. SETTING AND CHECKING PARAMETERS

7.1 Setting and Checking

@ The parameters at the time of shipment are as indicated in the table below. Recorder operations
(displays, analog trend recording) can be effected simply by switching the power on without
making any adjustments, but you can set the parameters you require. :

@ The record ranges are multirange and it is necessary to set the required ranges.

@ Alarms, Tag Nos., Message, scaling, square root extracting and subtract calculation, daily
report and fotalize functions ase not set. Please set these if they ars required. Input filters are
set to 3 seconds.

Note) If you sct parameters, always do so after setting chart paper in place.
- If chart paper is not installed, the I key is inoperative.




M

Values of parameters at the time of shipment (initial values)

' Parameter name | State at time of shipment Remarks Method of set-
(initial vah’xesgm= ‘ ting, checking}
Pass code (Cancelled} Setting range : 0 to 9999 Section 7.3
‘{Main chart speed 20mm/h Setting range : 5 to 1500mm/h Section 7.4
Sub-chart speed 20mm/h Setting range : 5 to 1500mm/h Section 7.4
(option) _ Changed by external contact input - v
INo. 1 to 4: No 4 kinds and 4‘fpoints, L, H,RHand RL, _
Alarms Set value : 0 are available for each channel (relay Section 7.5
ALM :0 output: option).
Trend recording Trend recording/logging recording
selection. - '
Periodic print-out: ON  |Periodic digital print-out on/off selection |
Recording mode [Scale print-out : ON Fied interval scale lines, digital, units | Section 7.6
printout selection ~
Recording format : Standard, auto-range recording, zoom
standard |records, zone recording selection
Thermocouple system:
, 0to 1200°C, K
Record range Resistance bulb system: |Specifiation of record range Section 7.7
v 0 to 500°C, Pt
DC voltage system:
=5to+5V DC
Th&lgmocouple:
K ocouples, °C Input type specification, °C, :
Resistance bulb: °F, specification iké%?w
Pt100, °C !
DC voltage : V mYV, V specification
Input filter : 3 seconds . |Setting range : 0 to 900 seconds
Input selection Scaling : OFF ‘1DC voltage input scaling can be set Section 7.8
. (working values, units)
Rooter : OFF - DC voltage input rooter (square root
extractor ) can be specified
Subtract calculation : OFF |Recording of differences between
Computation : OFF channels can be specified
'TAG No. Blank Up to 8 alphanumeric characters Section 7.9
' Blank 10-message, alphanumeric :
Message print Print position : 0.0mm Within 16 characters Section 7.10
Print timing : Manual
Parameter list print-out, scale print-out,
List print-out test pattern print-out, daily report, Section 7.11
totaling list

72




State at time of shipment |

emarks Method of set-
Parameter name (initial values Re Igfrl& checkigl
Funetion : OFF Daily report funetion on/off selection, .| :
: start time selection v
Daily report  Automatic print-out : Daily report list automatic print-out on/ | Section 7.12
. ON |off selection
Start time : 00:00 Daily report operation on/off setting for
End time : 00:00 cachchammel =~ -
Funetion : OFF Totalize function on/off selection, start
, time selection L
Totalize Automatic print-out : Totalize list automatic print-out on/off+ | Seetion 7.13
’ ON |selection
Start time : 00:00 Totalize operation on/off setting for
' End time : 00:00 each channel
RS-485 Station No. : 1
transmission Baud rate : 1 Specified if there is connection with Section 7.14
(option) Stop bit : 1 parent CPU.
Panty : odd
Time setting Current time setting Display in the order — Year— Month | Section 7.16
v — Day — Hours — Minutes
Ink monitor Setting of ink end waminfe—;i!etecﬁon
clear NO function. Always set to clear (YES) Section 7.16
after recording head replacement.
Recoding paper ON Set to "OFF" to turn out the recording [ Section 7.17
illumination lamp paper illumination lamp. '
(option)
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7.2

[ Dat Giglay mote |
=l

-Outline of procedure for setting parameters

~<—— [ DISPLAY [key

. =Deéscription of keys=

_ ) If pass code specification Whatever the current state, operation moves to the next
-isﬂ,thisdisplayisskipped. - mode when this key is pressed:.
{ [su] o (8] : [mvTRY] ey |
B T st o et vy
move to display of the next set item. :
‘ . :x:;:ou;mn;‘?:yﬁifﬂsammmmm §
Subchar oot mi o ! These serve for specification and slection of data.
|
: Section 7.5
IRy ]
' Loggi e Logging interval @
Recording mode Trand —— | Periodic print-out —— [ Record foremmt
; Scale print-out Standard
‘ EEI t Section 7.6 @ @ Amz:mgc
. 3 -
‘ Section 7.8 : voltage : When OFF
ot [ Ppye] — [Setmanor] —
| =] (2] | [
I= (=]
To next page (a)
!
iE=
[ow ]
In case of
pemewowies | 2]
e | Subtraction -]
| o]
From next page (b)
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O) (a)
 [s2]

Section 7.10:
|

re—————————

Test pattern
Totalize list
Message print

| [s2]

Daily report function Section 7.12
i

Section 7.13
}

[ressnision ] Sopeen>
=]

_—

Section 7.1}

Section 9. Application

$ ]

[Feep) + 2]

I'Inkmonmtclarl

l @ Section 7.16

Hiumination lamp | < Option>

ON/OFF | Section 7.17
$ [s=]
code

=

Section 7.3

Back lash calibeaion]

t
|

To data displaymode:




7.3  Pass code setting

Explanation

If the pass code is set to a value other than 0, it is Decessary (o enter the correct pass code before changing

parameter setting pass code. A numerical value is specified on the screen by means of the |
and keys and is input by the key. If this value is the same as the previously set pass |

code, there is a move to a display of the next parameter. i

If the pass code is incorrectly specified, the keys are Iocked as follows.

Preset pass code < 5000

}  Only the list display is given and it is not possible to change parameter setting.
Preset pass code = 5000 _

The list display is given, but list print-out is inhibited.

Furthermore, iRECORD lﬁ » |LIST}, and [FEEDI keys on the front panel are locked.

| At the time of shipment, the pass code is set to 0 and the key lock is released.

| If the pass code is 0, the pass code display is skipped.

Example | _Setting of the pass code :
| Key actuation | Explanation : Display
fPress_the ‘ k‘?y_ seYcral times to bring up the PRESET PASS CODE
b pass code specification display. ‘ 0000
Press the key to specify the value you PRESET PASS CODE
b want for the pass code (specification range:.1 to R & &
9999).
[ENT]  |Pressthe [ENT] key to register the value. When it MAIN CHART SPEED per
b | has been registered, there is a move to the nextpa: i OO w7 h -
rameter. A - —
Press the keytogotothcdatadisplay chl 123, 47T
b mode.
Press the [SEL] key to bring up the pass code input |[PASS GODE =7
b screen. OJ 0
Press the key to give the value of the pass |[PASS GODE =72
3 code that has been specified. j
Press the [ENT] key to effect registration. [UsT=1
@ Note: If the value input at this time is different from PARAMETER LIST
ﬂlepasscodcthathasalmadybecnspeciﬁed, AN CLADT aoEs
b v the list screen comes up (key lock state). M%%%HSR-I rr?:\E/EE
In this case, it is not possible to clear the pass code, {* ' '
50 go through the process again from the beginning
and input the correct value.
If the value input is the same as the pass code value,
there is a move to the next parameter.
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7.4  Setting the chart speed {main chart sp‘eedl'sub‘-chart speed)
Explanation

| * Main chart speed : This is the procedure fo rsetting the chart speed in normal operation.
; The setting range is 5 to 1500mm/k (Can be set in Imm/h steps.)
» If the case of a continuous recording type, if the chart speed is too fast, the result is dashed line |
- recording instead of continuous recording. (As a general eriterion, 400mm/h or more)
» Please note that the following digital print-outs are not possible if the chart speed is 401mm/h or
more for continous recording or 5Imm/h or more for dot recording.
"Periodic print-out", "Message print-out", "Scale print-out", "Alarm printout", "Parameter print-out",
"Ink Out print-out", "Burm-out".
However, a "Scale print-out", "Message print-out" can be made manually. See Section 7.11. ,
+ On an intermittent recording type, if the chart paper feed speed is fast, it becomes difficult to read |
' recording due to increase in the space between break points. It is recommended that the recorder be sued
| at a speed of SOmm/h or less.

* On a continuous recording type, the recording cycle varies with chart paper feed speed.

400
Sample time (sec.) = Chart speed (mmv/h)
(But not faster than 2 seconds.)
Example)
= |Chart speed (mmv/h) | 10]20{25|50[100{200 or more i
Sample time (sec.) | 40{20[16] 8] 4 2
Example Changmgsthe normak-chart: speeduf 25mm/h t0:20mm/h.
Key actuation , Explanation... ... - c Display
o Press the key twice to display the main chart || MAIN CHART SPEED
b speed. , 25 mm/h
' , wOn MAIN CHART SPEED
 Press the key to set to 20", ‘ 20 mm/h
[ENT]  |Press the ‘[ENT] key o effect registration. SUB CHART SPEED
5  There is a move to display of the next parameter. 25 mm/h
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—— Explanation

| + Sub-chart speed : This is the.chart speed when its rate is controlled by a remote control signal.
The setting range is 5 to 1500mm/h. (can be set in Imm/h steps.)
The optional external control unit is necessary.

| Example - | Changing the recording paper feed of speed 100mavh to 150mmyh by an external

; control signal (DI) ; _
Key actuation | - Explanation v Display
~ [SEL]  [Press the key 3 times to display the sub-|[SUB CHART SPEED
b chart speed. 100 mm/h
Press the key to set to "150"". SUB CHART SPEED
b 150 mm/h
Press the key to effect registration. T AR S yrperea-a ||
There is a move to display of the next parameter. ALA%M Ch1 HH=OFF
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7.5 Setting alarms

» Channel
» Alarm No.

— Explanation
: Setting of channel No. for object alarm.
:Up to 4 points of alarm can be set per channel.

« Kind of alarm : 4 kinds, H, L, RL, RH (setting freely for each channel).

Alarm operation stoops at selection of No. (alarm display, print and almn output operd- |
tions are not available}.

« Alarm setting value: Setting in industrial values (absolute alarm value)

«ALM : Setting of option alarm unit relay No. (no output at 1 to 6, 0)
Example | Chang of alarm No. 1 of channet 1
L—+H 30°C — 80°C ALM—6
Key actuation Explanation i Display
PmssthekeyseveraltimestogiVethcalarm'Ag_ARM Cht NO. 1=L
b display. (In cases where pass code = 0) 30¢C ALM
[@ Select channel to be changed, and press the[[ALARM Ch 1 NO. 1=L
b key. 30T ALMI1
Press the [A] key to change "L" to "H". ALARM Ch1 NO. 1=H
Press the @key. | 30% ALM1
Press the “keytochangethesetva]uefmm ALARM Ch1 NO. 1=H
@ "30°C" to "80°C" and press the @ key. 80C ALM1 §
Press the [A] key to change the ALM No. from|[ATARM Ch 1 NO. 1=H
"1"to "6" and press the key to effectreg-(| 8 0C ALMI1
@ istration.
b When the »keyisptessed,thcchanncl
No. flashes and the setting is completed.
Follow the same procedure for setting in other
- channels.
Note : RH,RL - Higﬁ/low limit alarm for variation rate.

Alarm is emmitted when variation rate per input exceeds the set value of each alarm:.



7.6

Setting the recording mode

The following recording modes can be set in this section.

@  Logging recording (logging)
@  Periodic print-out
@  Scale print-out
Auto-range recording (auto-range)
®  Enlarged/reduced recording (zoom)
Zone recording (zone)
— Setting procedure
. ECORD MODE __>L(X3§°§NGNTERV | — Start of recording
' MODE
_'I Ted |
[EnT) _ _
Use the [A] and [V] keys o select the record format (standard, auto-range, zone, z00m).
' ' Y
¥ODIC PV LIST. FORMAT ECORD FORMAT |, [RECORD FORMAT | .
mpcm 31—’ NORMAL ™1 o RaNGE ONE
N | @ AM l@ A
' RANGE PART COUNT=3
ch 1= ON| «6 20N 1
Use the[A] and [V] keys) (Specification of number | (Chanmel No. to be zoom
{mpecifywmorm] of zone divisions (1 to 4) [edknetbymand};
the range is mode suto- | { Use the[Ajand [V]keys| {keys.
for each channel. o zone No.
e oc the channe! No. ° 1
E‘Awa 16. 0T
Boundary value 1 and
chart position % are set.
[Sasr]
EV'ALUEZ 10. 0C @ ’
HART POS. 0%
Boundary value 2and )
chart jon % are set
[by)l:eys. ]
Mcasured value display Start of recording Move to display of
next parameter.
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@ Logging recording (logging}

+ In this case, there is no analog trend recording but a record of data (the time channel Nos.,
measured values, units) is produced at specified intervals of time (10 - 60' minutes can be
specified.) '

"« If there is detection or clearing of an alarm during logging print-ous, this is printed on the
right-hand side of the recording papes. (Example of print-out: Section 11.9) i

@ Periodic print-out ‘
« The foli'owing items are printed out at set intervals in depending on chart speed. *
[Time line, time, chart speed, channel Nos., measured values, engineering units.}
+ This print-out is effected alternately with scale print-outs.
» Itis not effected if the periodic print-out is set to "OFF",

@ Scale print-out
* Scale lines, digits, unit and Tag Nos. are printed out at set intervals.
* This print-out is effected alternately with periodic print-outs.
« Itis not effected if the scale print-out is set to "OFF".

* If both scale print-out and periodic. print-out are set to "ON", the print-outs are effected
-alternately at set intervals.

Periodic print-out and scale print-out time intervals sub heading
The time intervals of print-outs vary depending on the chart speed.
(1) In the case of continuous recording o
~ [Chart speed (mm/BY ™ | S'to 9'{10't6'19°F 20 %539°[ 40°%6:79 |80 to 159 | 160 to 239 ] 240 to 300
Print-out time interval | 12hrs | 8hrs | 4hrs 2 hrs 30min_| 20min |
When the chart speed exceeds 401mm/h, only the time line is recorded. Periodic print-out and
scale print-out are not effected.
(2) In the case of intermittent recording
Chart speed (mm/h) 5109 {1010 19{20 to 39 {40 to 50
Print-out time interval [12hrs] 8hrs | 4hrs | 2hus
When the chart speed exceeds S1mm/h, only the time line is recorded. Periodic print-out and
scale print-out are not effected.
Note: If the time for a periodic print-out or scale print-out arrives while data printing or other list printing is
in progress, the periodic print-out or scale print-out is not made.
If data print-out is started while a periodic print-out or scale print-out is in progress, the periodic
print-out or scale print-out is halted partway through.

1 hr

Auto-range recording (auto-range)

* If input outside the record range occurs, recording is effected with the record range automati-
cally changed.

* The record range after a change goes 50% of the span to the plus side or the minus side. Note
that the recording span does not change. (Made effective with an ON setting.)

Example : With a 0 to 100°C record range (recording span 100°C)

« If input goes beyond the range in the positive direction, there is a change to 50 to 150°C.

« If input goes outside the range in the negative direction, there is a change to -50 to +50°C.
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Note 1: . A change in the range is only effected once in a given direction. - e
Once a range has changed in the positive direction, it does not change again even if the record
range is exceeded again, _

‘Note 2: If the record range changes because it has been exceeded in the positive direction and then input -

' below the new range in the negative direction there is a return to the original range. (The reverse
also applies.) v ’

- Note3: A mark is printed in black at the right-hand edge of the recording paper when the range changes.

Note 4: There is a record range MAX. value and MIN. value for each type of input. A
Consequently, if a change means that a range is going to go beyond the MAX. value or MIN.
value for the record range of the type of input in question, the MAX. value or MIN. valie imposes’
a limit.

Example : For a K thermocouple 0 to 1000°C record range
If over-range occurs: change to 400 to 1400°C
If under-range occurs:  change to -230 to 770°C
Note 5: Auto-range recording cannot be specified simultaneously with zoom recording or zone recording.

® Enlarged/reduced recording (zoom)

* Within the record range (record range) for cach channel, there are three recording scales.
This makes it possible to have an enlarged record in one portion and a reduced record in the
other portion.

Example: With a 0 to 100°C record range:

Suppose you want to enlarge 40 to 60°C record in a 10 to 90% range. )
(The 0t 10% range becomes a reduced record of 0 to 60°C, and the 90'to 100% range. |
becomes a reduced record of 60 to 100°C) e
Boundary value 1 =40°C  Boundary value 2 = 60°C
Chart position = 10% Chart position = 90%

Normalmcording——->(:) 210 4'0 6|0 8|0 100T

l ¥ ] L) ¥ 1)

. 0 4T ' 60T 100C
Zoom recording — <Falarged> +—4
<Reduced> <Reduced >
¢
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Note 1: Do not set the normal recording 0% value at the 100% recording position or the normal recording

100% value at the 0% recording position. . : v

If you de, proper operation becomes impossible.

Note 2: If zoom recording is specified, scale print-out digits are printed only for the 4 points 0% and
: 100% of the record range, and the boundary value 1 and the boundary value 2. (Boundary value
scale digits are printed only if the record position is 15 to 85% and when the difference betweer
boundary value I and boundary value 2 is less than 7%, only the small chart position is printed.)
Example:  With a record range 0 to 500°C, the boundary value 1 of 200°C, chart positiont of 30%, and
the boundary value 2 of 300°C, chart position of 70%. '

.

0.0 200.0 300.0 500.0
(R [ k )
(0%) (30%) (70%) (100%)

Note 3: Zoom recording cannot be specified simultaneously with auto-range recording or zone recording.

Zone recording (zone)
* The recording width is 100mm and overlap of the records of different channels is prevented
by the provision of recording zones for the various channels. :
* Any zone can carry the record of any channel.
* The number of divisions is up.to a maximum of 3 zones.

3zones . 2 zones
Zone 1 Zone2 | Zone3 " Zonel Zone 2
§ ~_ 1 ~ e~
30mm  : 30mm | 30mm 10mm 50mm 50mm
100mm ' 100mm
10mm at the right-hand edge is blank

Note 1: For scale print-outs when zone recording is specified, there is a print-out only of scale digits for
the 2 points record range 0% and 100%.

Note 2: During zone recording, alarm print-outs and bum-out print-outs are produced at the right-hand
edge whatever the zone.

Note 3: Zone recording cannot be specified simultaneously with auto-range recording or zoom recording.
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7.7 Setting record ranges

r— Explanation
| An individual record range is set for each channel.

‘Record range' means the 0% and 100% position scale on recording paper.
 When the recorder is used with DC voltage input scaling,

setting the sealing. |
| Whien the scalinig has been set, the decimal
point position specified by engineering values.

the recording range should be specified after

point position of the recording range is the same as the decimal |

! Example t_The record range of channel 1 is changed from 0 to 100°C to —50 to 50°C.
Key actuation Explanation - - Display ‘
| Press the key several times to give the|[C R RANGE <li
b ‘recording range display. ' 0.0 ~ 100.0 §i
@' - Since channel No. 1 is selected, press the @I Chi1 RANGE T
b key. 2 0.0~ 100.0 |
Pressthe | V| key to change the range lower limit] [C h 1~ RANGE T
@ from "0" to "-50" and press the iENTI key. —500 ~ 100.0
Pressthe V| key to change "100" to 50" and|[C h 1 RANGE il
o R My 4 =500 ~ 500
When the [ENT] key is pressed, the channel T
No. flashes and the setting is completed,
Followmesameprooedm'eforsctﬁnginoﬂlcr
channels.
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Table 1 Specifiable ranges record ranges

;

Reference range

Reference range|

Specifiable ranges for record range

'Thermo-
couples

;qwézammmmmm

400'to 1760C
0t01760C
010 1760°C

2000 1370C

-200 10 800°C

-200 to 1100°C

-200t0 400C
0to 1300°C
0101760°C

-200to 900°C
-200to 400°C

010 1300C

752 to- 3200°F

32to 3200°F |

32 to 3200°F
-328 to 2498°F
-328 to 1472°F
-328 to 2012°F
-328t0 752°F

32t0 2372°F

32 to 3200°F
-328 to 1652°F
328t0 752°F

32to 2372°F

370.0 to 1790.0°C
- 30.0to 1790.0C

.~ 30.010.1790.0C .

- 230.0 to 1400.0C
- 2300t 830.0C
- 230.0to 1136.0C.
- 230010 430.0C
- 30,010 1330.0C.

- 30,00 1790.0C

- 230.0t0 930.0C
- 2300t0 430.0€
- 30.0t0 1330.0C

'698.0to 3234.0°F |
- 220t 32540°F |
~.. 22010 32540°F |
- 382.0to 2552.0°F
- 382.0t0 1526.0°F
= 382.0t0 2066.0°F
- 3820t 806.0°F
- 23010 24260°F |
- 22.0t0 32540°F
- 382.0to 1706.0°F
- 382.0t0 806.0°F |.
- 220t0 24260°F

Resist-
ance
bulbs

JPt100
Pt100

-200to 600C
-200 to 600°C

-328 to 1112°F

-328 to 1112°F

- 230.0to- 630.0C

- 2300t 630.0C

- 382010 1166.0°F
- 382.0t0 1166.0°F

D€ voltage

- 50to +50mV]|

-500 to +500mV}
- 5Sto

-350to +50V]

+5Vj

.= 55.00 to +55.00mV |

- 550.0 to +550.0mV
- 5.500 to +5.500V
- 55.00 to +55.00V

* JPt100 : Pt100<2 for JIS CI604 1981. ( a =0.003916K¥/CY"C)
- Pt100: ( a@ =0.00385YC/C)

- WCCS, L JDIN), U(TDIN)

‘The range -32767 i-:_to=-3''a"&:'rlti’}f-'(d‘e'.(':ijz'ial:;xoi’ntsxz canbe-located-wherever required) can be specified for the
record range in scaﬁngorﬂiﬂ’emne&calcﬂhﬁog;speciﬁcaﬁoﬁszw
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7.8 Setting kind of input, skip, unlt, filter, scaling and subtraction -
— Explanation - — —
Kind of input (B, R, S, K, E, J, T, N, W, L, U, PH thermocouples, JP, P, voltage, com, copy skip), units
(°C, °F, mV, V), filters (time constant) and scaling, input range, industrial value (scaling value), unit,
 Footer (square extraction) and logarithmic calculation for DC voltage input can be set for each chaninel, |
| This parameter is also used for setting subtraction. ok
- EXptanations of display = '

Channel No. Kind of input Unit (°C, °F, mV, V)

N ¢ £

chD OOOOOOD oo |

FILTER T=0O00sec
010 900
Note:  When the kind of input is set to skip, indication, recording and alarm operations are not per- |
formed.
chl Lo 0
. FILTER T=Xlsec \ i
In the case of thermo- :
: : In the case of DC In ] .
owemim i | RRSADS \Itow@—— saem O\ s
Cht K ¢ Ch1 50mv mv][ch1 com “1lenz coev Hentr swipe 1
FILTER T=3sec FILTER _T=3sec TER T=3sec Ch2<m3sec FULTER T=3sec | °
| (=] | B | B
[evt] Ch=1 scmue-oTI o the next channel. To the next channel.
Note) Datacopicd by the copy ~ Notc) When the kind of input
——] i o b hfotrrer
* Type of input previously set industrial
[suanwmon It:h-! MEASUFE. « Eilter visue, unit, etc. are
Chl1—ChO0—Cht 0 ~ 10. 00mV + Scaling reset.
’ @ * Subtraction If it beconies necessary
* Rooter to make measurement
h1 LooT * Recording range again (afier setting the
ot LOG g:: | * Unit kind of input other than
) X ' i * Zone set value skip), be sure to set
Dnom i i e, .
« TAG No. etc. once 1gain.
i ; * Alarm set value
Cht SCALING RANGE] 910000 of transmission
L 0 ~ 10. 00 mﬂdﬂhuwm
the Minn.~Max. of an industrial
B -
Chl UNT Kg/h

CODE: A=3 B2

| =]

ISiJBSTRACTION
c

h1—Ch0-~Ch1




@ Setting and changing input signal type

Thexmocouple «— Resistance bulb «—— DCf voltage

- To effect the changes refer to Section 5.3 to- change the positions of the setting pins. Then, use the
 following parameter specification to specify the correct input signaktype. - -

Example: Changing 5V input signaf type of channe} 6 to thermocouple input

enil X T . Use the . . | V| keys to select channel 6 and press
FILTER T=3sec the [ENT] key.

i |BNT} ; l '
——— LT}  The cuurent "SV" value is flashing; press the [A] [V]
ELTER  T=3sec | keys to select the "K" input type and press the [ENT]

key. (Note}
(Note)
The type of input is displayed in the folIowmg order by pressing the . key (in reverse order with - ‘
key).

['K»E—\I*T—'R*S*B»N-*W*L—*U—'PN—’P t—=JP t-*SOmV '
Skip = Copy +~C OM+50 V+ 5 V« SOOmV

. ' @l : .
5K T There is output of a display asking you to check the
Ch K 2 change in setting pins and the type of input after the
‘change. Please check that the work of changm;q the

setting pins has been completed.

If everything is OK, press the @ key.

@ Setting-and changing the input filter -

Cht K C If there is no change in the filter, prwsthcilkey.‘
FILTER T=3sec - Input filter setting range: 0 to 900 sec. (in 1 sec. Units)
b [EnT]

SUBSTRACTION. There is a move to the next parameter.

{Ch1—0h0~Chs
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® Scaling, scaling ranges, units
- » For DC voltage input, scaling is set to "ON" or "OFF".
* The and .keys are used to set the nicasmemcntrange.
(The left-hand side is the lower limit and the right-hand side the upper limit.y ‘
* ‘The A-and keys-"are used to specify scaling range for the corresponding measurement ‘ e
© range.
(Range of — 32767 to 32767; decimal point can be located anywhere)
* The decimal point positioning .
When the key is pressed following setting of the upper limit value, the lower Limit
value and the upper limit value both flash. The positions of the decimal points can now be
changed by pressing the ‘ and keys.'
Example: 0.00 to 10.00 '

* Referring to the ‘Units code table' on page 7-21, press the s keys to specify the
units, ‘

Example: Code A=3,B =2 75 kg/h
. Note: Relation between measuring range, industrial value, recording range and indicated value.

Example:
Example 1 Example 2 Example 3 | Example 4
Specifi- | Input range 5v 5v 5v 5v
cations | Mesurement range 1to5Vv 1to5V 1to 5V 105V
Engineering value 0 to 1000 0t 1000 | 0Oto 1000 010.1000
Record range 010 1000 0t0 500 0102000 |- 1000.t:1000
(Enginnering units) (vh) (t/h) (vh) (VRY
Ifinput | Indicated value 0 (th) 0 (th) 0 (t/h) -0.(t/h)
is1IV' " I'Record 0% point 0% point | -0% point 50% point
| tfinput | Indicated value 500 (t/h) 500 (/h) 500 (t/h) 500 (t/h)
is3V | Record S0% point | 100% point | 25% point | 75% point
Ifinput | Indicated value 1000 (¥h) | 1000 (Vh) 1000 (t/h) 1000 (Vh)
is5V | Record 100% point  |Over 100.5% 50% point 100% point
point

Note:  When setting scaling "ON", the recording range is cleared to zero. Set it again referring to Item
7.7 "Setting of recording range".
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@ Square root extraction
+ This sets a rooter (square root extraction) function for each channel.
ON: Operative
OFF:  Inoperative

This ealculates square root of input values convemd 0 %. taking the specified measurement .

range to be 0.to 100%. Negative input is regarded as 0%. Data (0 to 100%) after square root
extraction aré converted to scaling ranges.

Example: With Input range 5V
Measurement range 1 to 5V

Working value 0 to 1000 (t/h)
, Scaling range Recordt
If the inputis IV(0%) | (1000—0) XV0=0 (vh) 0% point |
If the input is 3V (50%) | (1000 —0) X V05=707 (vh) | 70.7% poin
If the input is 5V (100%) | (1000 —0) X+V1=1000 (vh) | 100% poin

® Logarithmic calculation
» Setting of logarithmic calculation function of each channel.

B ON: Valid OFF : Invalid
@ Instruction and print format : 9.9E 19

Indication: -9t0 9
Numeric:unit : 1-digit below décimal point
Datarange 1.0 X 10'°t010 X 10’

.. Setting of mdusmal'value‘ :

of threshold of recording range
. : and zoom recordmg

';‘o be set by index only To be set by index only

1C h 1 Industrial vaiue Ch 1 Recordingrange V|

' 0 ~ 9 ' 0 ~ 8 |

(this means 10" to 10%) (this means 10° to 10°)

Example of setting : f - Industrial value |
Input 1 to 5V isconvertedinto 10°t0 | Input 10 (0%) | 1.0E0
10* at setting of measurement range Input 30 (50%) 1.0E4
1 to 5V and industrial value 0 to 9 Input 50 (100%) | 1.0E8

Example of scale print: (only 10" is printed)
1" 10° 10 10° 10°

[
13 13 1

® During logarithmic operation setting, substract calculation and integration are not available
and average value is not printed on the daily report list.
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® Subtraction

* This is a specification for recording the result of calculation of the difference lbetween 2
channels.

Example: The result of Ch} to Ch3 is recorded in Chl.
* Subtract calculations are only possible between channels for which the units and deciinal
- -point position are the same. +(If they are different, results eannot be guaranteed.)
« If ChO is specified, no subtract calculation is performed:

* When the channel requiring subtract caleulation is skipped, the subtract eafcnlatxon is
skipped, the subtract calculation is not performed.

Cautions on setting/change of input signal, scaling and subtract calculation

When setting or changing input signal, scaling or subtract calculation, the parameter of the conespondmg
channel is initialized as shown below. In this case, be sure to set the parameter once again.

Initializing |- Setting of subtract
timing|{ Change of input signal and ] . - | calculation CH=0 -

setting of scalling OFF Setting of scaling ON { Subtract calculation

Parameter OFF>
Initial value ¢ nding to - .. .|Initial value corres- |

Recording range e of i 't'lb ineq” | Cleared 0 0,0¢0 0 ponding to-the type-of

: thetypeo Japutis obtain : mputmobmuled

All alarms (H, L, RL, RH) turn OFF Alarm set value and output rclaydlﬁl,g&are

Alarm cleard to 0.
Auto range setting for the o

Auto range channel to be changed turns I —
OFF - v
Zoom setting for the channel Threshold value for the

Zoom to be changed turns OFF, and channel to be changed
threshold value and chart is cleare to 0.
position are cleard to 0. '
Scaling turns OFF and

Scaling measuring range, mdustml —_—
value and unit are initialized. ¢

Router OFF E—

.' . | Subtract calculation channel |

‘Subtract calculation =0 (Subu'act calculation OFF) "

. Initial value . )
PV shift Shift = 0, inclination = 100% Ditto EE—
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‘Fable of unit codes

Classifi- ' 1 2 3 4 5 6 7 8 9 10
cation_|Code A
Temper- .
awre, |} T F %RH | Vol%
. .‘ i v
2 Vday | kg/day | g/day [Nm'/day| m¥day | Nl/day Vday cc/day
Flo 3 th kg/h gh Nom¥%h | m¥%h NIk 1h cc/h
w W—
rate 4 Ymin | kg/min } g/min |[Nm¥min{ ;*min [ NUmin | Umin § cc/min |
5 tsec | kgfsec | g/sec |NmYsec| m¥sec | NUsec | Vsec | ccfsec
6 |[mmHO| mHO | mmHg | cmHg | mHg | mmAq mbar | bar
Pressure{ 7 mg/cm’ g/em? | kg/em? N/mm? { N/m? psi Torr
8 | mPa | Pa | Pa | MPa "
heigt t' 9 mm cm [ m in ft
. =4
- ~{eapscity 10 mt 1 k1 m’ | o’ | m cc
“ Wcigbt,
area 11 mm? cm? m? g kg t
[Density | 12 | grom?. | kgiem’ | gm® | kgm? | v | g1 | kg1 | gmi
Analysi 13 ppm - | ppmNH, | ppmSOz | ppmH:S | ppmCO-| ppmO; |ppmNOx! ppb pH
ysis | —— e S —_—t 1
14 | % | %H, | %00, | %He | %Ar | %0, |%Nac1| %cO | cP
—
encrgy » 15 mN N Nm gom kgem kgm J KJ HP
Speed, | 16 | mnvsec |mnvmin| movh | msec | mmin | mm | kom
accelera-
tion 17 1ps pm wh m/sec? | rad/sec
| Time 18 psec | msec sec min . h
19 mV v 13 #A | mA A AT | Hz dB
Electro- :
magnet- 20 w kW VA | kVA Var v(kVIl’ Ocm | klem [ MQOcm | uS/em |
A 21 ¢F | F ot | H ¢ |maf o [ xa | Mol 4
L‘;I‘ 2 | keal | cal |keak/m? x | o | 1m | cum
pdi | 53 | ops | cpm | pSvm | mSvh | nGym | uGym| pm | gm?
Ohers | 24 | Pars | mPacs | ‘

Note:  Empty boxes are spaces.
Any units prepared by users can be registered in 12 places of the Code A=1-12 and B=10.

(See Section 9.4)
Example of specification:kg/h is specified.
Code A : 3Code B : 2 specified

Cc
A

h

1 UNIT
3 _B=2
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7.9 Setting TAG Nos.

—— Explanauon

A Tag No. for each channel is specified by up to 8 alphanumenc characters.
Specified Nos. are printed on the recordmg paper, so as to identify the channel to which measurement }
‘ reeord applies. -

Example The Tag No. "TR1-1234" of Chl is changed to "RR1-ABCD".
Key actuation | Explanation Display
[SEL]  |ressthe [SEL] key several times to give the Tag| Chi TAG NG. .
b, No. mode display. : TR1—1234}
.|Since channel No. 1 is selected, press the Chil TAG NO.
b | [ENT] key. TR1—1234]
The 1st place of the Tag No. flashes. Press chi TAG NG '
.. the or kcytomdncatedthecharactct ' RR1—1234ll
{') you want.
ij Press the -ENI key. B .
) .. lIch1 TAG NO. ]
b When the kcyxspressed,thc2ndposmon RR1—123%
of the Tag No. flashes. Specify this and subse- . i
quent place in the same way. Chl TAG Nt
If 8 places are not needed, press the @ key to RR1—£2Z3 4
make each position flash in turn. When the chan- e
nel No. flashes, the specification is complete. Fol- :
. low the same procedure to specify Tag Nos. for :
other channels . Chi TAG NO.
RR1—-ABCD

TAG No. Table : The following characters and symbols can be specified. Select with the - [:I keys.
(Total of 67 characters/symbols)

ABCDEFGHI JKLMNOPQRSTUVWXYZ}

abcdefghi jklmnopqrst vwxyz|

0123456789. +— %/ %Space -4

Tag No. is printed on scale and displayed together with industrial value of corresponding channel as shown
below.

&l 100 € |
BRR1—ABCD Record on
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7.10  Message print specification

——— Explanation

* Message print is possible at the occurrence of any events,

 » Up to 10 messages, each containing a maximum of 16 characters, can be registered by the user.

* Messages can be specified in numerals, alphabets and other special symbols. Print colors (orange, red,
blue, green, purple, black) and print positions (0 to 68mm) cani also be specified,

* Message print timing can be speciﬁed for fixed time at the time of alarm, DI input and recording start.

Print color
4 (orange, red, blue, green, purple, black)
| MESSAGE ¥ RED 1
PRINT START _@T_ __ _

Message No. N

Message l ENT } - Print position (0 to 68mm)

PRINT POS. = Omm
TIMING Manual

TPn'nt timing

(1) Print:color specification

@Messagdabrihtéﬁlbtziszselcétedibyi ~F: el kays Press:the @ key after selection.
@Print color comes in 6 kinds (orange, red, blue, green, purple, black). :
(®When OFF i set in print color, no message is printed.

~ (2) Message specification

(At the cotpletion of print color specification,; the first digit of message flashes. Press the [v]
keys to display desired characters, then press the [ENT] key.
At this time, the second digit flashes. Specify the next desired characters in the same marnner.
(@QWhen ‘@Y, '@D' and '@T are specified in message, “year", "month", "day" and "time" are printed
(year is expressed in 3 characters, while month, day and time are expressed in § characters).

Example: Specification: @Y___ @D____ — @er__ _
Print: 93 0609 12:00
3When @1 to 6' are specified in message, measured values (7 characters, without unit) corresponding
to Chl to 6 are printed.
Example: Specification: ¢ch_t_ @ ___ _ mV__
Print: ¢ch 1 —0. 00 5mv

@When message contains more than 16 characters, up to 16 characters are printed.
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(3) Print position specification , _
(DMessage print position can be selected by the - ,,, keys. Press the @ﬂ key after selection.
@The print range is 0 to 68mm. The size of each print character is Zmm.
Example : Print position for chart

O000aE0
OOOO0C0O

i (R |
Print position Print position ~ Chart position
0 mm: 68mm  100mm
(4) Print timing specification

®select message print timing with , keys and press v key.
(a) Manual
* When "manual" is selected, messages cannot be printed except for list print.
(b) Recording start
* When "Record start" is selected, message are printed at the start of recording (record reset
after power ON, and record start with key).
(¢) DI1 ON, DI1 OFF .
* When DI1 is selected, messages are printed at ON or OFF of DII (terminals; (Dto@)).. (When
DI2 is selected by message print timing, DI1 record start/stop function is not operating)
(d) DI2 ON, DI2 OFF _
* When DI2 is sclected, message are printed at ON or OFF of DI2 (terminals; @) to @). (When
DI2 is selected by message print timing, DI2 chart paper feed speed select function is not
ing) ;
(¢) DI3 ON, DI3 OFF
* When DI3 s selected, message are printed at ON or OFF of DI3 (terminals; (B)to @3). (When
DI3 is selected by message print timing, DI3 data print function is not operating)
() 00:00t0 24H
* When time is selected, messages are printed at set time, then printing is made at intervals of
designated print time ("minute" not settable).

Example : Messages are printed at intervals of 2 hours starting from 8 o'clock.

PRINTPOS. = 0 mn Set 8:00 with [A] and [V] keys and press [ENT]
TIMING 8:00~2H key, then set 2H with _ and keys and press
key. |

724



(g} ALM1 1 OFF ‘ :
* When alarm is selected, message are printed at ON or OFF of alarm of the set channel.
Example : Message are printed at ON of channel 2 No. 1 alarm.

BRINTPOS =05 Set channel 2 with [A] and keys:m@pmss_
TIMING ALM2 1t ON BNT' key. Then set alarmi No. with and

o - ' E keys and press key. Next, set ON
with and keys and press @@key

(h) Record end :
Messages are printed at stop of recording.
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7.11 List print-out specification
—— Explanation ;
- This is used for any of the parameter list print-outs, scale print-outs, test pattern print-outs, daily report |

lists, totalize lists, message print-out and list print is used for printing parameter list, scaling, test pattem, '
daily report list, integration list and messages.

* The data display mode during printing of a list is the normal measurement display mode. (
< If a list is printed during recording operation, analog trend recording is halted but it automatically re-

starts when print-out of the list ends. Message print is possible without suspending analog trend record-
ing. "'

Example _Print-out of a test pattern is mode. .
Key actuation | Explanation Display
_Pressthe -kcysevetalumestoglvethe listf iIsST=1
b selecting display. PARAMETER LIST .
Press the . key to change to "List = 3" TEST ||LIST = 3
' PATTERN. TEST PATTERN

b
@ When the - key is pressed, printing starts.
b

[To stop the print-out partway through, press]
the |LIST| key.

LIST = 1 PARAMETER Example of print-out: See Section 11.3
2 SCALE PRINT (Print-out for each channel is possible.) .
..... Example of print-out: See Section 11.5

3 TEST PATTERN Example of print-out: See Section 11.4
4 DAILY REPORT Example of print-out: See Section 11.6
5 SUM DATA LIST Example of print-out: See Section 11.7
6 MESSAGE PRINT (Print-out for each No. is possible.)

.................... Example of print-out: See Section 11.8

Note 1: In the case of continuous recording, when a list print-out ends and analog trend recording restarts,
the input value of immediately before the list print-out and the input value of immediately after
the list print-out are recorded as a continuous line.
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7.12 Daily report specification
—— Explanation

* Instantaneous value data for each hour in each channel over a 24-hour period (up to 24 data items) and
the average values, maximum values and minimum values of these lots of data items are printed out.
(Printing time: about 24 minutes/6 channels for 24-hour setting} (Analog trend recording cannot be
performed during print-out.) _

« The specification consists of specifying operation start time and operation end time on/off for automatic
print-out and on/off for operation in each channel.

(Daily report operation is not performed for the channe! set to OFF.)
j » For execution, automatic print-out is set to ON. Print-out is executed at the operation end time.

Example | Print-out of a test pattem is mode.
Key actuation Explanation , Display
Press the key several times to display |[DAILY REPORT
b  "DAILY REPORT" OFF
Press the [A] key to display "ON" and press the [[DAILY REPORT
[EnT] key. OFF
Next, use the , keys to display "ON" for ([AUTO PRINT
: causing automatic print-out and press the ON
key.
& Use'he “°{::°é€??ﬁ°? SEIt [START TIME 002 00
time to 707" and press . STOPTIME __ 16:00

Press the [A], [V] key

/s to set operation end time

to "16", then press the

ENT] key.

Use the |A], keys to select channel No. 1
and press the key.

press the key.

channel Nos. 2 to 6.

PRINT CHANNEL
Chll=0ON

Next, use the , keys to select ON and

vFollow the same procedure to make setting for
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Note:  Relations between operation start times and printing time :
When the setting of the start time and end time of daily report is changed, the print list thereafter
“is not compensated.
After changing the time setting, set the daily report or integration to OFF (buﬁ'cr clear), then set it
to‘ON and wait for 1 day (unul the end time of the following day)

Ist day's st day's 2nd day's 2nd day's
Preset time Starttime - endtime start time - end time
E v ¥ ¥ ¥
| } f
l Automatic print-out Automatic print-out

(data of 1st day) (data of 2nd day)
| v

During this period, correct data | During this period, the data for

cannot be printed even if it is the 1st day is printed out if daily

attempted to make list Print-out. | report is printed in list print-out
mode.

When printing 24-hour daily report, set the start time and end time.
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7.13 Specifying totalize function
— Explanation
* A maximum 24-hour lots of wholly totalizing value data in each channel (up to 24 data items) and the

value of the sum totals of these lots of 24 data items are printed out (Printing time: about 24 minutes/6
channels). (Analog trend recording cannot be performed during print-out.}

* The specification consists of specifying on/off for automatic print-out and on/off for operation in each
channel. ;
(Totalize function is not available for the channel set to OFF.)

* For execution, automatic print-out is set to ON. The print-out is effected at the operation end time.

Example | Integration operation is performed from 9 to 16 o'clock and automatic print-out is

effected for channel 1 to 6.
Key actuation Explanation Display
| Press the key several times to display 'DATA SUM FUNCTION
{5 "DATA SUM FUNCTION" OFE
Press ‘:: key to display "ON" and press the | (5 AT 25T FUNCTION
ENT] key. | ON
Next,.usethe , .keysgodlsplay 'ON" for AUTO PRINT
causing automatic print-out and press the ON
key.
;’:‘:‘:,;nd "°’t'; ”;;;h";epmﬁ"“ Start ISTART TIME 09 - 00
© press the [ENT] key. STOP TIME__ 16:00

Press the . keys to set operation end time
to "16", then press the |ENT l key.

Use the , keys to select channel No. 1{[PRINT CHANNEL
and press the [ENT] key. Ch(]=ON
b | Next, use the . v keys to select ON and
press the [ENT] key.

| Follow the same procedure to make setting for
| channel Nos. 2 to 6.

Note:  The relations between integration operation start times and print-out times are the same us for the
daily report function. See Section 7.12.

i The input to the channel of integrating action ON is integrated in one second period, and it becomes 100% 1
| in an hour.
(Example) When the input 0 to 100 £ per hour:

The integrated value becomes 100 ¢ after integration of 100 ¢ per hour for one hour.
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7.14 Transmission specification (option)

—— Explanation

 For details, please see Appendix 3.

| The transmission function (eption) of this unit serves for transmission of measured values and reception of |
| specified condition, ete. through an RS-485 interface.

Items for specification in this unit are as follows.

COMMUNICATION
STATION No []

|

BAUD RATE

| [EnT]

STOP BIT O

PARITY g

The station No. can be set to 1 to 31 for RS-485. (It is set by

| means of the [A]. keys.) ‘

The 4 rates 2400, 4800, 9600 and 19200 bps can be set for the

| baud rate (transmittion rate

Eidflbps .

(It is set by means of the , keys.)

» The stop bit can be made 1 bit or 2 bits.
» Parity: Can be set to EVEn (even parity), ODD (odd parity),
or NONE (no parity).
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Items accessible by transmission are as follows.

Item

Operation

Recording stan/stop

Extra value list print
Chart fast-forward feed

Display

Measured value
Time

Chart end
€arriage abnormal
Battery end
Bumout
Over/under range

Manual
print

Set value list print

Test pattern print
Scale print
Daily report integration print

fS‘etting

Main chart speed

Sub chart speed

Time setting

Ink alarm clear

Chart illumination lamp ON/OFF

Alarm ON/OFF
Alarm set value
Output relay No.

Recording
mode

Recording mode

Fixed time print ON/OFF
Scale print ON/OFF

Logging interval

Recording format

Auto range channel ON/OFF
Zoom record channel ON/OFF
Zoom record position

Zoom boundary value

Zone record division number
Zone record channel zone No.

Range

Record range
Input unit
Input filter value

Scaling ON/OFF

Rooter ON/OFF
Measurement range

Engineering value

 Decimal point position

Engineering unit
Subtraction channel No.
TAG. No.

Daily
report

Daily report ON/OFF

Auto print ON/OFF

Operation start time
Channel ON/OFF

Integration

Integration ON/OFF
Auto print ON/OFF
Operation start time

|Channel ON/OFF

Transmis-
sion

Station No.
Transmission speed
Stop bit

Parity

0]0.0/0, (0000 00 0e OOOOOOQOOOO O0O0O0OOOOOOQIOO0IO X XOQf X X X X [OOOOOQOO! X X x%

OOOOIOOOOICOOOOOOOOOCOCOOOOOOOOOOOOOIOOOIOX OO X X X X[ X XX X X X X X X X g

-| WRITE:
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READ: Send data from recorder
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7.15 Setting the time

—— Explanation : ‘ ,
- Year, Month, Day, Hours, Minutes are displayed in that order going from the left.

‘  Initial value is set in Japan's time.
Example Clock is 1 minute slow, (Correction of 35 minutes to 36 minutes)
Key actuation Explanation Display
Press the key several times to display|[DATA CLOCK
b "DATE CLOCK". ’ %0 12/20 11:35
Since there is no change in the year, month, day or|[DATA CLOCK
b hours, press the l?ﬂg—l key to get the "minutes"||’ 90 12/20 11:35 3
section flashing. ;
Press the [A] key to set to "36", DATA CLOCK |
b 90 12720 11:36
Mach the time to the recorded time on the tele- :PATA CLocK .
b phonc,etc,andpmssme@]key. 30 12720 11:36

Reference 1: ‘The clock is set to the current time in JAPAN at the time of 'shipment.
. It is backed up by a lithium battery and so continues counting even if there is a power failure

or the power is cut off,

Reference 2: The time is indicated on a 24-hour clock basis. The setting is 00 hours 00 minutes e.g.-23
hours 59 minutes.

Reference 3: Seconds are not displayed.

When the minutes are set and the
and starts to count.

@ key is pressed, a seconds counter is cleared to 0
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7.16 Clearing the ink monitor

—— Explanation
This is a function or warning and detection of ink dry-up.

Normally, this operation is not required but always set to *Clear" when you replaee the recording head
with a new one. If you forget to make the setting "Clear”, operaﬁon continues from the previous count
value, and so the ink dry-up waming-detection count is actuated and there is a constant ink dry-up wam-
ing-detection print-out.

Note: If you set to "Clear" other than times of neplaeemem with new parts, there wﬂl be no "Tnk empty’
display when low level is reached.

| Example Clock is 1 minute slow, (Correction of 35 minutes to 36 minutes)
- Key actuation Explanation Display
 Press the key several times to display "INK |[[NK MONITOR CLEAR?
b MONITOR CLEAR". : NO
Press the key and change to "'YES". INK MONITOR CLEAR?
b ' YES
@ When the @ key is pressed the counter value |{ILLUMINATION
b is cleared. v ON
' Display moves to the next parameter.
Press the key to return to the measurement
display.

7-33




7.17  Turning the chart illumination lamp on/off (option)
— Explanation

| If the unit is provided with recording paper illumination (opuon), the lamp can be turned on and off by
keyboard operation. v

Example |_Turning off chart illumination lamp '
Key actuation Explanation Display
Press the key several times to display ILLUMINATI‘OF\E
"ILLUMINATION", | ON
Use the [A] key to make it "OFF". ILLUMINATION
. b i OFFI|I
When the [ENT) key is pressed, the lamp is turned MAIN CHART SPEED
b off. v 20mm,”h
Display moves to the next parameter.
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8. MAINTENANCE - INSPECTION |

Carry out periodic maintenance and inspection to keep the equipment in good condition.
Pay particular attention to the items noted below and make replacement with spares when neeessary,

Inspection, Mainte-

nance Items

Procedure

‘Recording head
replacement:

- The recording head is a consumable part.

If there is no more ink, replace the head with a new one.
Ink consumption varies depending on the contents of records, but writing for
about 6 months is possible for 6 points continuous recording at a recording paper

| speed of 20mm/h.
| If the ink dry-up warning display "Ink end" appears in the display sectior, refer to
| '5.2 Recording head installation' and replace the recording head with a new head.

Recording is possible for a little while after the warning display "Ink end"f

| appears.(There is about 10% of the total amount of ink remaining)

Inspection of the
recording head

In normal conditions, there is no need for preventive maintenance of the record- 1
ing head. '
However, in a high-temperature or very dusty environment, periodically wiping ::

| the nozzle surface prevents accumulation of dust and ink and so prevents nozzle |

blockage that is liable to be caused by such accumulation.

| To absorb ink, use the supplied "Ink blotting cloth"

If the recording head is left unused for a long time without using the cap, ink
may not be absorbed when the blotting cloth is attached to the nozzle of the
recording head. In such a case, wet the blotting cloth with water end attach/|
it to the nozzle for several 10 seconds until the 4 colors (red, blue, yellow, |
black) are absorbed sufficiently. :

Recording paper
replacement

In continuous operation at a paper feed speed of 20mm/h, the recording paper
lasts about 31 days.
When there is only a small amount of recording paper left, red charasters are}
printed on the right-hand edge of the paper. When this happens, refer to Section|
5.1 and replace the recording paper. ,
When there is no more recording paper, recording operations stop and 'Chart|
end' is displayed in the display section. '
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Replacing the battery
- » When the sign "Battery End" appears on the indicator, be sure to replace the battery as soon as possible.

(1t should be noted that the set data may be erased if the power is tarned OFF after the sign "Battery End"
has been displayed for a long time. :
In such a case, print the parameter list before replacing the battery for printing and storage of the set data
so that the same data can be set once again.}

* Turn OFF the power.

* Open the front door and replace the battery using the following procedures.

D)

Open the front door and press down the paper feed unit}
drawout lever. -
The paper feed unit will be drawn out.

(Step2)

Loosen lock screw (M4), by using a (+) driver.

Hold the side or bottom of the main unit and pull it
forcedly until it is removed.




E | (DRemove the protection sheet attached to the top
j of the unit. !
(@) The CPU board is located under the protection sheet,
and the battery unit is mounted on the board with
SErews.
Remove these screws (2 places) and then remove the
battery unit, :
(3 Mount a new battery unit with screws (2 places).
Make sure that the battery polarity is correct.

@@ » After replacing the battery, set the recorder as it was.

| Be sure that the lock screw inside the recorder is firmly tightened.

| * Set the paper feed unit as it was.

* Make sure that the sign "Battery End" on the indicator has disappeared.

Reference l Battery life l

*_The battery life is about 10 years at normal temperature.




Flourescent lamp replacement

When the lamp fails to ﬁght or it is too dark or flickers, it should be replaced with & new one.
+ Turn OFF the power. : ,
-+ Open the front door and replace the lamp using the following procedures.

(Step 1) .,
Open the front door and press down the paper feed unit

drawout lever. )
The paper feed unit will be drawn out.

(Step2)

Loosen (counterclockwise turn) the lock screw and re-
move the unit. :

(Step3)

Remove the display unit from the main unit.
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(Step 4) L

Remove the connectors(2 places) connecting the display
unit to the main wnit.

@9 |

Remove the ﬂuérescent Iamp from the rear of the display
unit,

@@ * Set a new lamp (with cable and connector).

It should be set in the order of

(Steps) —~ Gtepd) —~ Gtep3) — Gepd) — Gtep D)

@@ * Turn ON-the.power and check:that the lamp. lights up.

Reference| Life of lamp|

* About 1 year (continuous)




9. APPLICATION FUNCTIONS

The following operations are available by the application functions in this Chapter.
(@ Print/record adjustment '

@  Adjustment of zero/span of analog trend record position

®  Setting of alarm lateh funiction and print of integrated total value

@ Shift of measured value

® Preparation of unit

® Record error extemal output

Any adjustment can be processed on software for easy dperation'-.

9.1 Adjustment of backlash
Explanation

| Make adjustment when character kink and/or disturbance of record (round trip difference) occur.
Connection of calibration equipment is not required for this adjustment.

— Operation

@ Stop the recording operation by pressing the key.
@ Have parameter "INK ALARM CLEAR" displayed by pressing the key.
@ Press the key while the [FEED] key is kept pressed. The parameter for calibration will

be displayed.
ADJUST HEAD | Adjustment of print/record is displayed.
BACKLASH=5 Normally, 4, 5 or 6 is displayed.
| - <Example>

Have BACKLASH=6 displayed by pressing the key.

- Pressthe [ENT] key.
Return to the display mode by pressing the IDISPLAYI key.
(See section 6.3 for the test pattern printing method.)

If improvement of character kink is insufficient, repeat the operation of step @ and subsequent and
increase the value of BACKLASH=[].

If character kink has become worse, mM the operation of stcp @ and subsequent and decrease }
the value of BACKLASH= 1.
Obtain the best condition of repeating
Note:
The value of BACKLASH can be changed from 0 to 9, but the maximum value changes with
setting of zero/span of head. The standard value is 5. In general, normal print and record are
made between 4 and 6.
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9.2  Zero/span adjustment of analog trend recording position
Explanation ‘ ’
The zero point (0% point) and span point (100% point) for analog trend records on the recording paper and }
| adjusted. There is no need to connect a calibration instrument for this adjustment. "
—— Procedure -

@ Press the key to stop recording operation.

@ Press the key to bring up a display of the parameter 'Ink alarm clear’.
. @ Press the SEL key while holding the key depressed. This effects a shift to a display of
parameters for calibration. The first display shows manufacture's test parameters, ignore this and |
press the [EL-[ key.

‘ADJUST HEAD  An analog trend record zero span calibration display
BACKLASH=3 | appears.

!

HEAD ZERO/SPAN? |Usethe , keys to indicate whether calibration
NO is required or not.

- Calibration Calibration

ot required key l required

(NO) (YES)

To alarm latch
ON/OFF [ENT]Press the ENT key.

The recording head moves and records a black straight line at the zero point (0% point).
If the place where this line is recorded is not at the 0% point of the recording paper; make
an adjustment. ST
Pressing the key moves the recording point to the right.
Pressing the | V| key moves the recording point to the left.
! -
‘| After bringing the recording point to the zero point, press the key. ...This completes
zero point calibration.
'

The recording head moves to the 100% side and records a black straight line at the span
point (100% point).

If the place where this line is recorded is not at the 100% point of the recording paper,
make an adjustment.

Pressing the [ A] key moves the recording point to the right.

Pressing the key moves the recording point to the left.

After bringing the recording point to the span point, press the key. The recording
head moves and recording stops. ... End of span point calibration

* You can switch io the display mode by pressing the | DISPLAY| key.

Note:  When list print is requested during calibration of zero/span of head, "messags print"
or "list print" is displayed. During zero/span calibration, do not request list print.




9.3  Setting of alarm latch and integrated total value print-out

(1) Setting of alarm latch

Explanation

Alarm display output is retained even when alarm is released.

Latch release and alarm release are performed when the alarm latch function is set to OFF or DI3
(terminal 13 - 33) is inputted.

When alarm latch function is ON, a list of instantaneous values is not printed at ON of DI}

(2) Setting of integrated total value
—— Explanation —

When integrated total value is ON, only the total value is printed during printing an integrated list,
Example of print
Integrated list '95-04-03

chi ch2 ch3 ché ch5 ché
Total 5 g09 5. 000 5.000 5. 000 5. 000 5. 000

—— Operation 2

Example: Procedure to turn ON alarm latch function and integrated total value print.
@ Press key to display parameter “Ink Alarm Clear".
- @ Press the key while pressing the key.

® Pressthe key to display "Alarm latch" on screen.

ALARM LATCH OFF
TOTAL PRINT _OFF

@ Press [A] key to set alarm latch from OFF to ON.
'® Press [ENT| key for setting.

® Press [A] key to set total print from OFF to ON.

@ Press [ENT| key to complete setting.

* By pressing |DISPLAY| key, the unit is set in display mode.
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9.4  Setting of PV shift

(1) PV shift function
* Measured value can be calculated by PV shift constant for record and display.
* PV shift calculation is used for setting slope and shift values.
A conversion graph obtainied from shift and slope calculation is shown below.

Shift

_ - Shiftsetting, 10
Measured P o
value aficr PP Shift setting, 0
PV -
calculationf ~
Measured value
¢ Gain calculation
Inclination setting = 110%
Measured |- T
Yalue aftce Pt Inclination setting = 100%
l l- . "’4/
Measured value

* Details of PV shift calculation is as follows.
P’ =AP+B P’ : Measured value after PV calculation
P : Measured value
A : Gain (0.01 to 327.67%)
B : Shift value (-32767 to 32767 industrial value, decimal point
depending on type of input)
* Measured value after PV shift calculation, is limited to be set within the record setting range
of the type of input set in each channel.

* When the type of input is changed or scaling function is set to ON/OFF, the PV shift set
“value of that channel is cleared.

* PV shift set value cannot be copied even when the set value is copied using the copy function
being set.
<Set panel>
Measured value (varies with change in PV shift set value)

AN
Panel 1 / Panel 2 N\

ch1 SHIFT —1 0.’0 00 ch1 GAIN —1 0{. 000
v 0. 00 V 1100. 00 %

1 T
Shift value (initial value, 0) Gain value (initial value, 100.00%)

* Do not use PV shift during logarithmic value operation setting,
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9.5 User definable unit

—— Explanation

| Itis possible to create arbitrary units with numerals, alphabets, etc., which can be defined upto 7
. digits for registration of 12 different units.

r— Operation

. Example) Creation of unit kgf/em? to Code A=2, B=10

| Press the @ key to display parameter "Ink Alarm Clear".
® Press the EE_L_ key while pressing the key to display calibration parameter.

- (3 Press the @ key to display "Unit" image.

| Unit :A=1 B=10

.

@ Using the [A] and keys, specify the unit register code A=2 and press the [ENT] key.
(A=1 to 12 can be specified. B=10 is fixed.)

® The first digit of unit flashes. Specify "K" with the [A ] and keys and press the [ENT)
) key.

| -® Next, the second digit flashes. Specify the unit in the same manner.

Unit : A=2 B=10
kgt /cm?

@ All the digits flash one by one in order, and the numeral of A=[ 2 | flashes to indicate that the unit
has been specified.

* By pressing the | DISPLAY | key, the recorder is changed over to display mode.




9.6  Setting of record error external output

—— Explanation
‘| » Relay output is given to external device at occurrence of chart end, battery end, carriage failure of ink
end. o

- | * ‘When output is set to-the same relay as the relay No. designated by "Alarm Setting”, outptit is given at
occurrence of alarm or record error.

— Explanation
® Output is given to relay 6 at ink end.
Chart end
OFF ALMO |
@ Press and keys to display ink end.
Ink end
OFF ALMO

' ®  Press[A]key to set alarm from OFF to ON.

@ Press[A]key to set ALM6.

Ink end
ON ALMSB

® Press key to complete setting. R




9.7 Calibration of measured value
Explanation

Normally, no adjustment is required, except when measurement display value exceeds the gnaranteed
accuracy.

Use of calibration input signal performs adjustment automatically by software.

Input a correct calibration signal to object channel. v

Note: Use of incorrect calibration input signal will result in malfunction.

—— Operation
@ Press [EE_EI key to stop record operation.

@ Press [SEL]key to display parameter "Ink Alarm Clear".

| @ Press [S_E_key while pressing key'. The unit will shift to calibration parameter display.

'ADJUST HEAD | Print/record adjustment display
BACKLASH=3 .
L Press key
[HEAD ZERO/SPAN? . o
NO Analog trend record zero/span calibration display
+
Press |{SEL| ke
ALARM LATCH OF F ss [SEL] key
TOTAL PRINT OF F Press [SEL] key key while pressing [FEED] key.
ADIUS Tl onl Measured value zero/span calibration display
ZERO SPAN NOTE) To stop measured value zero/span calibration for a

- brief time, press: | DISPLAY | key. Do not press

o Key (Uiiit is set'in display mode).
@ Press [A], keys to select channels to be calibrated.
Ch1~Ch6 = DCvoliage, input, resistance bulb input, thermocouple input
Ch7~Ch8 = Usedformakers test. Do not use for operation ’
! Press ‘ key
: ' 0% Calibration input signal is as follows.
@ *1 Apply 0% input *1 Voltage input ;ng“mVorOV
l Thermocouple input: 0 mV
Resistance bulb input (Pt, JPt): 100
Press key. Zero calibration is automatically started.
(Press ENT key after applying 0% input in *1
! OKis dxspla}?'ed. The unit ig setin gpan calibration mode. |
Zero calibration end... * 2 input signal is as follows.
l +*H0mV 50 mV

500 mV  :500 mV

5V 5V

50V 50V

tThenmocouple: 50 mV (room temperature compensation is
not required) Resistance bulb (Pt, JPt 324.26Q)

Press key. Span calibration is automatically started.
! (Press ENT key after applying 100% input in *2)
Span calibration end... OK is displayed. When adjusting other channels, press E]
‘ and keys for setting channels.
@ Press key. The unit is set in display mode and calibration is completed.

Note: When list print or message print is requested during input adjustment; function keys other than
key may not become effective. Input adjustment should be made when list or message print |
is not requested.

® * 2 Apply 100% input
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9.8 Change of record color

Explanation
« Record color for each channel can be changed.

—— Operation
@ Display calibration panel using the operation in Item 9.5.
3 ADJUST cChO Press [?__Er[ key to display record color changs
i _ZERQ SPAN panel. ‘
Y Press[A] and [V] keys to select channel to be \
COLOR = ORANGE || changed,then press key. Once again, press |

and keys to select record color, then press
chid key to complete the setting operation. '
COLOR = GREEN

9.9 Language selection

—— Explanation
The characters for display and print-out with this machine may be selected out of the following three |-

languages.
English German French

—— Operation o
LANGUAGE The display is switched when the [A] key or the [V] key
ENGLISH is pressed while the message shown on the left is display.

Select a display language and then press @@ key. dis-
play and print-out in the selected language will be made.




10. TROUBLESHOOTING

If the unit fails to operate properly, check the operating conditions and take necessary steps referring to

the following.
State Points to check , | Action to take
-1 (1) Is the power supply terminal connection correct? | Connect correctly
Doesnotworkatalls(‘i)f = " IRy — ' P y.,
(2) Is power being supplied properly? Effect proper supply
(1) Have you cansed data print-out by pressing the
key? Wait until the end of
(2) Is a parameter list, scale print-out, test pattern, daily print-out.
report list or integration list print-out in progress?
""The following keys are inoperative during data Press m@[} key
print-out and list print-out. See section 2)  to stop the pfﬁiat-out
Keysdomotwork | [RECORD| [DISPLAY] [SELECT]
(3) Is Chart eni Carriage alarm being displayed? | Eliminate the displayed
* The key is inoperative when the above | gtats.
state displays are produced. Put recording paper
in, Check the carrier
fanit,
(1) Is the input signal wiring correct? Correct the wiring
The record swings (2) Is the record range correct (=), (#) sides)? Set a correct range
[ vento the % side {3y Has a thermocouple or resistance bulb wire broken? Replace the
|| or the St (If wire breakage occurs, there is a burn-out display thermocouple or
and a swing over to the 100% side.) . \
. . resistance bulb.
Refer to Section 9.2 and adjust.
The record
/span point Refer to Section 9.2 and adjust.
is out of position Always make the adjustment of Section 9.2 @r replacing the recording head.
| There are large | Do the input signals match the specification? Bring them to the
eITors (Signal source resistance, etc.) proper specification.
. (1) The specification of the input signal setting pins and | Adjust so that they
The data display the input signal type specification made using the | agree
goes to 'Over’, front panel do not agree _
"Under' or ‘Error’ | Is there supply of excessively large or excessively | Effect supply of
' | small input? correct input
| The display goes to | Refer to section 6.11
| 'Carriage Alarm'. |
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State

Points to check

Action to take

» ¥ re
oo ot come | Carefully ot the points described on page S-in | Rorch ' Pkt
out even gﬁh " relation to the recording head (i.e., the notes on storage | o page 5-8.
 there is “°th m‘r and avoiding imposition of vibration or impact). If ink | When the working
display or the does not flow properly, take.the action described on the | environment is 15C |
 colours are blumed. | ight. 1f this has no effect, the recording head must be. | o g berform print-
Characters are replaced. pattern" after a period
deformed. ‘of several minutes has
elapsed since the
The record colours | recording head was
are wrong. mounted. (The
recording head has a
- built-in heater.)
Ink does not flow. |1 the head inserted into the carrier sufficienty? Push the head on
properly.
| (Refer to Step 6 of
| section 5.2.)
Trend recordor ||\ (e carriage drive shaft with dry, clean cloth.
characters turn to . . 20 . .
. 12) When this procedure 1) is not effective, follow Section 9.1 Adjustment
double-line (round f backlash 4
trip difference ol back'as
appears) or
characters are
disordered.
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11. EXAMPLES OF RECORDS AND PRINT-OUTS

Note: If the chart speed is = 401 mm/h for continuous recording or = 51 mmv/h for dot rex sording,
there are no periodic print-outs, scale print-outs (but print-out can be made manually; see
Section 7.11) message print-out, alarm print-out, burn-out print-outs or ink end print-outs.

11.1  Perlodic print-outs, scale print-outs

@  Periodic print-outs: Time lines, dates, times, the chast speed and the measured values for

' each channel are antomatically printed out at set mtcrvals in corre-
spondence to the chart speed. _
(There is print-out only if pcnodic print-out is set to "ON", See Sec-
tion 7.6.)

®  Scale print-outs:  Scale lines, figures and units are automatically printed out at set
intervals in correspondence to the chart speed.(There is print-out only
if scale print-out is set to "ON". See Section 7.6.)

5 !5i§ IS
e I E il

I :‘|| ‘Time line

Example of 6 continuous records

]
\"hN
Y

Time line DR I

v
i
i)
121

2

- re

@]EEBBGB

Scale print-out

I:tg
v
=
-
LJ
T
Byl
o
-
H

P

-
e A

R ] 0

Rl

. ; | 11 K
rL)“ Measured values | [ | I!‘:I}'“Chanhel No. |.
I

g.—_ﬂl
gBa o ;

@ Periodic print-out
Recording paper
feed speed

N
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\
o
:
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' T —
| ‘ . ' ! ! ]
Year month day hours mmutes -t 1
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Pressing the LIST key effects immediate print-out of current values. (See Section 6.4.)

11.2 . Digital print-out (Instantaneous value)
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—l T, - § & 5 ) —— ¥ -
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ot * b ity T {72 08 e £ 0 a— a4
2 28 g i e S
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Wity 1| - B - a e = P Cd
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Q m % ot Q .m w (3] mn '
= : = 2 - £ s @' &
Qm, aw.:m [72 3K
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11.4  Test pattern

11.5 Scale print-outs
The scales of specified channels are printed. (See Section 7.1 1)

POOTUT T TR,

' 3
| ERIY H T
| tepolo ijdig 14449 |
' :1.2 ‘l ';:C'E' Eng._ineeringunits
I -‘ .J‘ 1 ?.D ' rs :BI‘JO ql A ll ‘l ;D I—: |
| ti ' g | — 1
: o
! Ehding No. ' SR ! b
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11.6  Dally report print-out
This consists of print-out of the data for a max. 24-honr period (max. 24 data items in hourly units)
for specified channels. '

The maximum, minimum and average values of the instantaneous values on the every full hour
from the daily report start time to the daily report end time and printed out. (For setting, refer to

Section 7.12.)
‘¥ reportlist + H BHPEr PP 2BH B b —
| I”H “ L ent 8 ETTTERERE T EhE ) [ 4444 Channel No. |
rhé] | 2 TAG No.
Mot day! [ge [T Tlvmte  ITTTTEIT I TTEITITITITET o Working unic
Time : L ? ‘ : li- |
: 1 -{n epiptitrennto T i
i bt bREbht ! ] P 281 51 25130 11 N [ |
| L bh i& mnnys LT
| {06 0Dl I'| | 86l 9] 561 J1E] i
. [PE72DT U Bt 8RR TR N8 ; !
i ygn PDI | RE-RELT|RALRH || 2bi2 l |y
i HDeLRhlhaE h: 6f palsll ] innisf )] ;]
D PBF DD 228 1 RERR R4 A RE R sz'I | Instantaneous values
| |B5rep! abkpol || | BAL 81 || 20071 1T in each chanmel
v) 4 H =P8 h;.h [ G;nj :Ii 1 _v !
| rep 12:315 83,7 P79 113238 | 1N
V20| IBEPO| | | Busial|l!3Ba: 1, 3&3,1 '
| R IR
| |PErRp IE:J:: 5. 21 |- B4l | P ml2|d| . |
3 4! 5L LPSLD Al g : A
| 1 PPl avepol || (BBbetl | peieilt | ieste{lli: | '
DB PP| RBEPD bLBl | 111 BBL6 A IR ] H |
I PP PPEE o -3 T T ¥
- | &EHEb! BbEbb L8 peLo | N EA &
| | pEken bhEbo) | || kL5 IYERRER2I6Y1 | PO
| [PErePIERE PO § e[ [T 2B I 1" |
T(l DB DL OB ;1) Times of occurrence of maximum value
l _ ol b i value
il qr l 1) (1113 Time of occurrence of minimum value
| ; sg FEBOLO! | | 128010 Minimum value
i TR TTPRRRITITIBE é TTTFPF 2P Average values of data n st

Note 1) In the event of input error, the following items are printed.
* Under-range: Minimum value of recording range
. * Over-range: Maximum value of recording range
* Error: Maximum value of recording range
* Burnout: "—" (horizontal bar)
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11.7 DATA SUM LIST PRINT-OUT

This consists of print-out of the data for a max. 24-hour period (max. 24 data items in hourly units}
for specified channels.

The integrated values for each hour and the totals of the integrated values from the integration start
time to end time are printed out. (For setting, refer to Section 7.13.}

I F Integn jon li i Ll > e /g-fﬂ :Fl‘;“-j. .lb l
% ﬁé Ill ch an Eh B ~ Channel No.
| Hill - TAG No.
l J f ¥ H Workillgunits
¢ | PRYER 531: [ . ¥ DL | filntegtationvalues for 1
l 1 X IRETNY : | Lh 1 ! hour from 01.00 to 0.200
1 SR B33 %LL‘ 51 Bt !! e i
t ) Dl Ll ]
i FE i g 2 Bl BT T t
| | BBlebt bstphl | |seile] ||| brELY! eyt e | f |
| obl pst: pp P} helor | [ThBLDLI !
| EEvRR PR [T TRRLET T Be-m [T TREr Bl I -
| D el PO 2 B PEL B -1
i - 2 1'71 D :;
| uyfldsds . 1 BBLE usil g Hourly integration values
' on fitk:pol | | BBl 1ERLE! | | | 1BRL B | |F for cach channel
I B 1074 o g = {:
1 /b hB:pol. %4.2 BLA | '
| | By e b Bl 1| kbelb BLel ! ]
| DB {LBi:pD | EBLF BUL. B:
V| beRp B P BB PHLE »_
| Hosiht i be b UL Bl
L | IBrRD ineEpp PRI & N I
| | pBlep 1B ppi pELE| || BB} .
{ 20 4% BB R 'I" 7 ™ [
II hiiA : o i Bl pl ZE'J P i
[ o -po L1l | 1 RBLE | ] REL L-
:po A BB 1 :
h ?ﬁ: i ﬁ}l 'im‘%‘ hLig bl -1~ Totals of data i list

Note 1) In the event of input error, the following items are printed.
* Under-range: Minimum value of recording range
* Over-range: Maximum value of recordjrig range
* Error: Maximum value of recording range
* Burnout: 0

11.8 Message print (manual print)
' Specified message is printed. (Refer to Section 7.10)

16 | T
e E -~ NO. 1bulbopen

_ DI1 ON 10:09 BN [”
Recording start . N RS ER ;|!‘

¥ | t . HE
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| 11.9 Logging

The instantaneous values of the various channels are printed out at set intervals of time. (See
Section 7.6 @ .}

I\fircznthday
" NN L
; Ln,% § I H [ %‘ p.: t
| DF A48 33 FEE N .i.i
| [RF TTELTelTE: E ;aufs SHEHEN A
' 1 BEL{1BRIAIIC ARIBANCRIEHU RN
| Ferrreerie TR T

Channel No. Measured valus "Engineering units

11.10 Alarm print-outs

When an alarm is detected and canceled, the time of detection and cancellation, the channel No., the
type of alarm and the relay No. are printed on the right-hand side of the recording paper.

On detection: print-out colour red, on cancellation: print-out colour: black

Example of alarm print-out

I

tl| ” i A
11.11 Burn-out print-out

(@ Channel 1 No.1 H alarm release Relay
No.1 Release time 14:58

@ Channel 1 No.1 H alarm generation Relay
No.2 Generation time 14:57

If a bumn-out occurs, the channel No. burn-out and time of occurrence are printed in red at the right-

hand edge of the recording paper.
| 1l |
| i L}
el b EERLBL T BRELE
| bRiE : “-' T
| I :
| ; ; -

11.12 Ink dry-up warning print-out

When only about 10% or less of an ink remains, ‘Ink Empty’ is printed out in the colour of this ink
on the right-hand side of the recording paper. :

» Ly NN ARENE R T TI r
] iy zVELP‘*‘ o
it | | i /’ﬂ?.:;."

‘ / | | A/ Inkdry-.upwannng

n
T
.

—_
.
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11.13 Record start mark

When recording starts, a record start mark is printed at the left-hand edge of the recording paper
({outside the 0% scale line}.

- T n
| [RIIEAAIA1R
‘ WaAathiA
'//j/ ./“ Y

1110 i

“H" Recording start

-2—R—R—0

11.14 Chart speed change mark

If a change in the speed of the recording paper is ordered, a chart speed change mark is printed at
the left-hand edge of the recording paper (inside the 0% scale line).

= NEN NN LY L b Bl sl bleie |7
I e
A S e =
il -iﬁfif:{/ ]r::f_ ﬁ:p;j; -

11.15 Auto-range change mark
If the auto-range function changes the range during recording, a change mark is printed at the right~ -

hand edge of the recording paper.
i T
LN \ vl
T e
l F\k\_-- —\QRbL J\_. .H.l,-.. A 4 AN =
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12. SPECIFICATIONS

Input Section

Number of input points: 5 classes: 1, 2, 3 or 6 continuous records and 6 dot record

Input signals:

‘Thermocouple input: B,R,S,K,E, J,T,N, W,L, U,PN

Resistance bulb input: Pt100, JPt100 (JPt means special input in Japanese)

DC voltage input: 50 mV range, 500 mV range, 5V range, 50V range

Direct current input: 4 to 20 mA DC. 10 to 50 mA DC
(Note: Terminal section to be fitted with separately sold 10€2 shunt resistor
and range to be made 500 mV.)

Maximum allowable input voltage:
Thermocouples, resistance bulbs, DC voltage (S0 mV, 500 mV range): +10V
Direct current input (5V, 50V range): £100V

Setting and changing of input signals: For each channel, aniy combination of thermocouples, resistance bulbs

and DC voltage (50 mV, 500 mV, 5V, SOV ranges) can be made or
altered by changing the setting pins inside the instrument.

Record range specification: Can be made any range within the input range from the keyboard.

Burn-out function:

Note: N

scale.

Reference ranges

If a thermocouple of resistance bulb input lead breaks, the record will go to full

Type Input range Input range
Thermocouple B 400 to 1760TC 752 t03200°F
R 010 1760C 32 103200°F
S 0to 1760C 32103200°F
K -200 to 1370C -328 t02498°F
E -200t0 800T -328 101472°F
J -200t0 1100T -328 102012°F
T -200to 400C -328t0 752°F
N 01to 1300C 32102372°F
W (@© 00 1760C 32t03200°F
L(JDIN)| -200t0 900C -328 t01652°F
Ug‘DIN) -200to 400C -328t0 752°F
N 0to 1300C 32 102372°F
Resistance bulb| JPt100 | -200to ‘6007 | -328 t01112°F
Pt100 | -200t0 600C | -328 t01112°F ‘
DC voltage - 50 to + 50mV| Scaling in the range -30000
-500 to +500mV| to is possible.
Sto +5V point may located |
- 50t0  +50V| where required.
: NICOSIL-NISIL (IEC584)
W : +Foot 5% Re, -Foot 26% Re.W (Hoskins Mgf. Co., U.S.A) Also known as C
L : +Foot Fe, -Foot Cu. Ni alloy (DIN43710) Also known as JDIN
1) : +Foot Cu, -Foot Cu. Ni alloy (DIN43710) Also known as TDIN
PN : Platinum
JPt100 : JIS C 1604, 1606 (old JIS Pt100) ( a =0.003916C/CYC)
Pt100 : JIS C 1604, 1606, DIN IEC 751 ( « =0.003855/C/C)
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Accuracy resolution: Performance at standard conditions (23+2°C, 55+10% RH, power supply voltage and
frequency fluctuation within +1%, warm-up time = 30 minutes, vertical mounting,
environment with no adverse effects of external noise, ete.)

Type of input Indication (dxg@l dtsplay) Record ‘
: Accuracy {Resolution] Accuracy [Resolution

 Thermocouple | B - 01T | ‘

R 0.1C |

S '+ (0.15% 0.1C |

K + 1 digit) 0.1T |

E (Does not 01T

J include 0.1C

T reference 01C | . .

N junction 0.1T ‘nd‘?a.ﬁmi

W©) compensation| 0.1C 1sion

' L JDIN} error.) 0.1C [(0:25% | .,

U (TDIN) 0.1C |record span) | ¢y |-
. PN 0.1C
Resistance bulb| JPt100 + (0.15% 01T

Pt100 |+ 1 digit) :
DCvoltage |- 50t0 + S0mV 104V

-500to +500mV| + (0.15% 1004V

Sto +5V | + 1 digit) 1mV
- 50t0 +50V 10mV

Note 1) The rating of indication accuracy is shown in % within the input span.
“Note 2) Indication accuracy at 400 to 600°C of B-thermocouple is +(0.25% + 1 digit).

Recording section

Recording system:

Ink jet system, 6 colours

Effective recording width: 100 mm

Recording colours:
Chart paper:
Chart speed:

Speed setting method:
Sample time:

Measurement period:

1st, (orange), 2nd, (green), 3rd, (purple), 4th, (red), Sth, (black), 6th, (blue)
folding, total length 15.08m

5 to 400 mm/h continuous record (400 muvh is the general standard) 401 to 1500
mm/h discontinuous records

Dot record type: 5 to 1500 mm/h

All settable in 1 mm/h steps.

Set from keyboard.

Dot records ... 30 seconds/for all channels.

Continuous records ... Depends on chart speed.

Calculation formula ... Recording cycle (seconds) = 400 [chart speed (mmvh))
But is not faster than 2 seconds.

1 to 3 input points: 160 ms
6 input points: 320 ms

Ink life (depends on conditions): approximately 6 months for 6 point continuous records at a recording paper

feed speed of 20 mm/h
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Display section
Display system:
Display characters:
Display contents:

Printing section
Printing system:
Periodic printing:
Scale print:

Message printing:
List printing:

Alarm print-outs:

Burn-out print—ou't:
Others:

.Fluorescent display (blue-green), 20 characters X 2 lines
3 X 7 dots, character height 4.16 mm, width 2.25 mm
(1) Measured values:  Temperature ... to 1st decimal place
Voltage ... 6 places (including symbols decimal point)
(2) Channel Nos.: 2 places (I - 6)
(3) Engineering units: Maximum 7 places
CC, °F, %. kg/em?, mmH O, ppm, m*/h, etc.)
(4) Time: Year, month, day, hours, minutes
(5) Status display: Under recording, under digital data printing, under list print-
ing, chart end, battery alarm, alarm, ink run-out alarm, bumn-
out, carriage failure
(6) Commands for setting parameters: Displayed as alphanumeric characters

Ink jet system, 6 colours

Instantaneous values, units, date, time, time lines, chart speed
Scale value, scale line, Channel No., TAG No., unit

Any message with 10 kinds of 16 characters

(1) Instantaneous value lists (date, time, channel Nos., instantaneous values, units)

(2) Set value lists (date, time channel Nos., record range, scaling, units, alarm set
values, chart speed, Tag Nos.)

(3) Test pattern (all characters and colour patterns)

Channel No., type of alarm (H, L, RH., RL), output relay No., time of detection/
ca:_xcellation .
Channel where burn-out occurred and time

Ink low warning print-out, auto-range change mark, recording start mark, record-
ing paper feed speed change

Performance, characteristics

Input resistance:

Chart speed accuracy:

Clock precision:

£ 10 MQ (50 mV range, thermocouples)
Approximately 100 kQ (500 mV range)
Approximately 1 M€ (5V, 50V range)

10.1%
(For continuous feed of 1m or more. Does not include paper elongation/shrinkage.)

= 150 ppm (monthly variation about 2 minutes)
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» Insulation resistance: . 100 MQ (across each terminal and ground at DC 500V)

Withstand voltage: . Input terminal - input terminal: 500VAC 1 minute
Power supply terminal - ground: 2000VAC 1 minute
Input terminat - ground: 500V AC ! minute
Power terminal - input terminal: 500VAC, 1 minute

- Between alarm terminals; 750VAC, 1 minute
(Leakage current < 5§ mA)
Reference junction compensation precision: K, E,J, T, N, L, U, PN .... £0.5°C
R,S,B,W....%1°C

Construction
Mounting method: Mounted in panel (vertical panel)
Tilt angle a =90 to 60°

La
@ =60 to 90°
Material: Case: steel plate
Front flap frame: glass-containing polycarbonate
Mass: Approximately 2.1 kg (without options)

, Approximately 2.2 kg (with all options)
External dimensions: 144 X 144 X 199 mm

Painted colour: Case black; front flap frame black
External terminals: Screw terminals (M4 thread)

Power supply section

Rated power voltage: 100 to 120VAC or 200 to 240VAC (designation)
- Range of operating power voltage: 85 to 150VAC or 150 to 300VAC

Supply frequency: 50/60 Hz both employable

Power consumption: 100VAC without options approximately 20 VA
100VAC with all options approximately 26 VA

Normal operating condition (condition of device designed for normal continuous operation)
Ambient temperature: 0 to 50°C

Ambient humidity: 20 to 80% RH, but temperature X humidity < 3200
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Vibration: 10 to 60 Hz, 0.02G or less
Mounting attitude: Forward tilt 0°, rearward tilt within 30°, left/right 0°

Signal source resistance: Thermocouple input ....Less than 1k
Voltage input .... Less than 0.1% of input resistance
Resistance bulb input .... Less than 10€/wire (resistance of each wire of 3-wire

system should be balanced.
Warm-up time: = 30 minutes
Impact: none

Effects of operating conditions

Effects of operating conditions: With 85 to 150 VAC or 150 to 300VAC fluctuation (fiequency 50 or 60 Hz)
100VAC base
Indication variation: $(0.1% of reference range + 1 digit)
Recording variation: +0.2% of record span
With 47 to 63 Hz fluctuation (power supply voltage: 100VAC) 50 Hz base
Indication variation: +(0.1% of reference range + 1 digit)
Recording variation: 10.2% of record span

Effect of input source resistance and wiring resistance:

Thermocouples .......... 10V per 1002
Variation with resistance value equivalent to 0.1% of the input value in the case of
voltage

Indication variation: +(0.1% of reference range + 1 digit)
Recording variation: +0.2% of record span
Variation with fluctuation of 10€ per line in the case of resistance bulbs

Indication variation: +(0.1% of reference range + 1 digit)
Recording variation: +0.2% of record span (if all 3 lines have ths same
resistance) ' :

Effect of ambient temperature: Indication variation: +(0.3% of reference range + 1 digit)/10°C
Recording variation: 10.5% of record span/10°C

Effect of mounting attitude: With rearward tilt within 30°
Indication variation: +(0.1% of reference range + 1 digit)
Recording variation: $0.2% of record span
Effect of vibration: On 2 hours imposition of frequency 10 to 60 Hz, acceleration 0.02G linear vibra-
tion in each of 3 axes
Indication variation: 1(0.1% of reference range + 1 digit)
Recording variation: $+0.2% of record span
Effect of external noise: Normal mode noise: (50, 60 Hz £0.1 Hz): = 30dB
Common mode noise: (50, 60 Hz £0.1 Hz): = 120dB
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Recording paper: On 20°C, 65% RH base
’ Elongation at 85% RH: < 0.4%
Shrinkage at 35% RH: < 0.5%

Alarms

Setting method: Set from keyboard.

Number of settings: Optional setting of Max. 4 points, 4 kinds (H, L, RH, RL) for each channel.

Display: On detection, display section indication of alarm types, and output relay Nos. for
each channel

Print-out: Print-out of Channel Nos., alarm types, output relay Nos. and detection/cancella-
tion times on recording paper

Output: As in supplementary specification

Hysteresis amplitude: =~ About 0.5% of record span

Transport, storage conditions

Temperature: -10 to +60°C
Humidity: 5 t0 90% RH (but to be no dew condensation)
Vibration: 10 to 60 Hz, 0.25G
Impact: =30G
Reference standards
Safety Standards: IEC1010-1 (1990)
reinforce insulation
| overvoltage category II except alarm output terminals
(overvoltege category I)
pollution degree 2
EMC Standards: EN50081-1 (1992), EN50082-1 (1992)

Dust/drip-proofing: IP50

Supplementary specification
1. Recording paper illumination: cold cathode fluorescent lamp

2. Alarm output/external control: Special-purpose unit needed.
Unit can be mounted in rear of instrument as extra equipment at a later date.

(1) Alarm output (DO): 6 point of relay contact output, each being used for individual channel or
: OR operation.

Relay contact capacity: 1a contact, 240VAC, 3A (resistive load), 30VDC, 3A (resistive load)
1b contact, 125VAC, 0.4A (resistive load), 30VDC, 2A (resistive load)
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(2) Extemal control (DI): The following functions can be performed in response to external contact sig-

nals:

Recording operation start/stop (DI1): Contact signals can start/stop recording operations. Recording starts

when contact is closed and stops when contact is open.
Message print is started when DI1 is specified. It is also started
during recording when the contact is closed.

2-stage change of chart speed (DI2): Contact signals can effect a change from riormal recording paper

feed speed to remote mode chart speed. Closing the contact gives
remote mode chart speed. . )

Opening the contact gives normal chart speed.

Message print is started when DI2 is specified. Itis also started
during recording when the contact is closed.

Instantaneous value print-out (DI3): Instantaneous value lists (dates, times, channel Nos., measured

values, units) are printed out in response to contact signals.
Print-out starts when the contact is closed and stops when the
contact is opened.

But, latch is OFF when alarm latch function is ON.

Note: As the external control unit is not insulated, use it with insertion of an external relay.
Contact capacity: 12VDC 0.05A 1a contact

3. Transmission function: RS-485 interface
Serves to transmit measured values and receive specified conditions.

RS-485

Transmission system Half duplex bit-serial

Synchronization type - Start-stop synchronization

Coding type Binary Date length 8 bits
Parity odd/even/none
Stop bits 1 or 2

Transmission rate 2400, 4800, 9600, 19200 bps

Number of units connected Maximum 31 units

Transmission distance Total length maximum 1 km
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Standard functions

Function Contents
Arbitrary range setting Any record range can be set for each individual channel.
Arbitrary specification of input | Any type of input can be specified for each individual channel.
_signals : _
Skip function Function for skipping the records, indication sand alarms at any measure-
ment point. )
Instantaneous |Dates, times and the measured values and units for each channel are printed
List values list lout.
print-out Set value list  Dates, times, recording ranges, scaling, units, input types, alarm set val-
function ues, recording paper feed speed and Tag Nos. are printed out.
Testpattern | All the types of characters and color patterns are printed out.
Periodic print-out function Time lines, dates, times, recording paper feed speed and measured values
for each channel are printed out at set intervals of time,
The keyboard can be used to allow or to prohibit print-outs.
Message print function Messages of up to 10 kinds and 16 characters which have arbitrarily speci-
fied are printed. Message print is started when the contact is closed.
Alarm print-out function The times of detection of alarms and clearir-, of alarms, the channel Nos
alarm types and output relay Nos. are ;.mted out.
Units display °C, °F, %, mV, mA, kg/cm? apd - uier working units are displayed. (Units
' can be specified from the } _yboard.)
Scaling function In the case of DC voltage input, any scaling is possible. Any specuﬁcauon
: in the range -32767 to 32767, with the decimal point anywhcre'"ls pos-
sible. N
Difference records The difference between any specified channels are recorded. (Cllmnnels
- are specified from the keyboard.) -
Auto-range change function | Function whereby if i input goes-above or below the current range the range
is automatically changed and the change is recorded (t:peclﬁcd from the
keyboard).
However, this function cannot be used if zone recording or zoom record-
ing used.
Zone recording function Function for effecting recording with the recordmg area dmded into a
'maximum of 3 zones.
However, this function cannot be used if auto-range recording or zoom
recording is used.
Zoom function

Function for effecting recording with one part of the recording area for
each channel enlarged and anether reduced.
However, this function cannot be used if auto-range recording or zone recording is
used.

Square root extraction function

DC voltage input / _calculations can be performed.

Logarithmie calculation 10" input with DC input is possible. Display, 1.0E — 9 to 1.0E + 9
function

PV shift function Setting of zero shift and gain shift of measured value.

Record color change function |Function for changing record print color for each channel.
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Function

Contents

Daily report function

Max. 1-day lots (lots of max. 24 data items) of the instantaneous values at
each full hour for each channel each day are stored and printed out. At the

same time, maximum values, minimum values and average values are
.printed out too.

The operation is turned on/off for individual channels and the operation

_|start time is specified from the keyboard.

Data sum function

Max. 1-day lots (lots of max. 24 data items) of the integration values for

| 1-hour periods in each channel each day are stored and printed out. At the

same time, maximum values, minimum values and average values are
printed out too.

The operation is turned on/off for individual channels and the operation
start time is specified from the keyboard.

Memory backup function

Set data and clock functions are protected by a lithium battery incorpo-
rated in the recorder. (Battery life is about 10 years at normal tempera-
ture.)

Input filter

Filter function for delaying the response of each chanrel to counter sharp
changes in input. (Primary delay filters)
Time constant setting range : 0 to 900 seconds (set from the keyboard)

Bum-out function

1If thermocouple or resistance bulb wire breakage occurs, there is a swing

to the maximum value of recording range and at the same time a display is
given and a printed record is made.

Alarm latch function

Used to hold alarm display and alarm output even after alarm is recov-

- |ON/OFF operation:is made from the keyboard.

Alarm in hold mode is released by external control (DI).

Set value copying function

Used to copy the value, which has been set in any channel, to another
channel.
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APPENDIX 1. MOUNTING THE 6-ALARM POINT BOARD
(RD1600-AL6)

(Step 1) |Be sure to turn OFF the power before mounting board.

(Step 2)

Tear the blind seal from the main unit’s rear panel, so the
connector is exposed. ’

(Step 3)

Insert the alarm/external control unit plug into the}
connector on the main unit.
Fasten them together with three lock screws.




RD1603/1606

APPENDIX 2. MOUNTING (OR REPLACING)
THE FLOURESCENT LAMP UNIT

When the lamp fails to light or it is too.dark or flickers, it should be replaced with a new one.

Go through the following steps:

(Step1)  |Tum OFF the power.

(Step 2) »
Open the front door and press down the paper fied unit
drawout lever. '
The paper feed unit will be drawn out.

@@ Loosen (counterclockwise turn) the lock screw and re-
move the unit.

[

(Sep 9 Remove the display unit from the main unit.
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@e@ " it o Remove the connectors(2 places) connecting the display}
T 1 . | unit to the main unit. ‘

Ny N
pa 'dﬂ 1L
I ) -

Connector  Lamp switch

1

(Step 6)

Remove the fluorescent lamp from the rear of the display
unit. !

@.ELD * Set a new lamp (with cable and connector).
It should be set in the order of

Gtep6) —~ Bup3) — Gpd) —~ Gepd) — Gep2) ~ Grepd)

@ |« Turn ON the power and check that the lamp lights up:

Rcferencel Life of lampl

 About 1 year (continuous)
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1. PREFACE

This appendix describes the RS-485 interface used as an optional function for the RD1600 series recorder.
Before using the RS-485 interface, be sure to read through this appendix to ensure its maximum perfor-
mance.

The RS-485 interface is self-contained in the recorder or may be installed by the user.

Upon receiving the recorder, check to make sure that there is a terminal for RS-483 ontlwma:panel, if
the board is installed by the factory.

- RS-485
1 terminal

Type:RD1603/1606

A-5



RD1603/1606

2. INSTALLATION PROCEDURE

This section includes the installation procedure for the RD1603/1606 recorder RS-485 communiea-
tions board (RD1600-RS).

| INSTALLING THE RS-485 COMMUNICATION BOARD (RDI600.RS) |

‘When using the RS-485 transmission function, mount the communication board (RS-485) in the
following procedure.

(Step D [Tum OFF the power.

(Stﬁp 2) Open the front ﬂap and remove the main unit in the manner shown in the drawing below.

(Step2-1)

Open the front door and press down the paper feed unit
drawout lever. v
The paper feed unit will be drawn out.

(Step2-2)

Loosen (counterclockwise turn) the lock screw and re-
move the unit.

A6
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(Step 2-3)

Remove the display unit from the main unit.

(Stc_p3) Insert the RS-485 transmission card plug into the con-
nector of the internal printed cirenit board.

Affix them with two lock screws (M2 X 5),

Step 9 |. Afier work has been completed, return the main unit to the case and affix with lock screws. |
* Reinstall the paper feed unit. |

A-1
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3. TRANSMISSION FUNCITONS

A maximum of 31 recorders can be connected to the personal computer serial port.
Various data can be exchanged by conneeting personal computer and recorder.
(The recorder can be connected to a personal computer equipped with RS-485 serial port.

For a personal computer equipped with RS-232C port alone, a line converter is required for connec-
tion.)

A-8



Transmission Access Table

RD1603/1606

WRITE: Data from personal computer to recorder

A-9

Item READ | WRITE Item READ | WRITE
S | Record start/stop X * | Record range O | o
+ 1 Instantaneous value | X b Kinds and units of O O
©
x> tist print input
é €Chart high-speed feed b * Input filter value O O
- ' Scating ON/OFF O O
Measured vatue O ) @ | Router ON/OFF O O
Time O X 5 Measuring range O O
> | Alarm O X - Industrial values O o
2 | Chart end O X Decimal point position () O
& | Carriage error O X | Industrial units o | O
o | Battery end O b4 Differential operation (0] O
- | Burnout O x channel No. |
Over/under range O x - Tag No. O O
+ | Set value 1ist print x X Daily report ON/OFF O ko)
% | Test pattern print x X « | Auto print ON/OFF @] O
= | Scale print x X § Operation start/end O O
‘@ | Daily report % x | g . time |
g cumulative print : = | Channel ON/OFF o) O
= | Message print X O | 2| baily report data O X
- = | Average value data o x
Main chart speed 0] O Maximum value data ) x
@ | Sub-chart speed O O Minimum value data 0] X
v | Time setting O 0O
% | Ink alarm clear X . x | Integration ON/OFF O O
“ | Chart illumination O O | '§| Auto print ON/OFF - O o)
lamp ON/OFF + | Operation start/end (o} O
£ 2 time .
E | Alarm ON/OFF 0. O | & Channel ON/OFF O O
S | Alarm set value O o 5 | Integrated data O X
<< | Output relay.No. O (®) 1 Integration total data| O X
Record mode O O | §{ station No. O O
Fixed time print O O « | Transmission speed (0] O
ON/OFF | "1 | Stop bit O O
Scale print ON/OFF O O | 2| parity O O
Logging interval o O | £] pata type O O
98 | Record format O o
2| auto range channel (@] O Message character data| O O
2 ON/OFF Print start position O O
© | Zoom record channel O O Print color O O
§ , ON/OFF . Print start time O O
2 | Zoom record position O O S| Print timing o o]
Zoom boundary value e} O | @[ Print interval 0 o}
Zone record division O O 2 | Print timing alarm O O
number | - channel
Zone record channel O O Print timing alarm O O
zone No. ' ON/OFF :
Print timing alarm O O
types
(Note 1) O: Possible
X : Not possible
(Note 2) READ: Data from recorder to personal computer
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TRANSMISSION SPECIFICATIONS

Item

Specification

Remarks

Physical interface

| RS-485

ICOmmunication system

-Half-duptex communication system

Synchronizing system

| Start-stop synchronizing

Data length

[ 8 bits. . !

Parity 0dd or even number parity Setting by front
| (or without parity) panel key [
. Stop bit 1 or 2 bits Setting by front
: panel key
ResponSe ACK, NACK system

Error control system

Parity and BCC (*1)

Connection control system

Polling/selecting system

Transmission rate

9600 or 19200 bps

Setting by front

panel key -
Transmission block length Max. 18 words (36 bytes), without BCC
Transmission distance Total length; max. lkm
Transmission cable Twisted paired cable with shield
Number of connectable units | Max. 31 units
Connection
}————————————- Max. 1km I
’ Terminating
RS-485 transmission line resistor
Host system \7 7 Y Y Y {]
Recorder Recorder Recorder Recorder | Recorder
No.1 No.2 No.3 No. X No. XX
Max. 31 units

(*1) B8CC: Block check character (horizontal parity)
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5. WIRING

5.1 RS-485 transmission cable wiring
Connect the recorder to the host system.

@ Each device, with the exception of the host system, has its own station No. to
perform 1:1 transmissfon with the device designated to the host system. Make
sure that the station No. is not the same as. the station No. of other instru-
ments connected to the RS-485 transmission 1ine. ) ,

@ The transmission cable must be separated from the power cable and other cables
which are deemed to generate noise, in order to eliminate the effect of induc-
tive noise. Avoid parallel wiring.

@ The transmission cable should be a twisted-pair shield cable {characteristic
impedance: 1009, capacitance: 250pF/m}. :

@ The shield of the transmission cable should be grounded at the ground point of
the host system.

® o s T 1 s| |1t 1 s T T s
H R R H R R H R R .H
£ . XX gl XK E X X E
L 1 2 L . 1 2 L 1 2 L
D Pt | By Df o erts) D ) () 0
Earth ) G G _ G
Host system = reco}‘der recorder (Up to 31
{No.1) (No.2) recorders can

, be connected. )
(Note) Terminating resistor (R) should be 100Q, 1/2V. ’

® Do not short the transmission terminals ® and © » since it damages the trans-
mission circuit.

A-11



RD1603/1606

5.2 Treatment of transmission cable

As shown in the diagram at left, the cable end
should be treated. Then, the cable should be
connected to the personal computer through each
recorder.

5.3 Terminal diagram

HEEREEE
lo|o|e|e|e|e
+ilolololele|e

6. TRANSMISSION PROCEDURES

- Transmission data 1 message (Within 38 bytes) is sent back when 1 message (within
38 bytes) of command is received from the host system.

— Command @ ,
——7 Send-back data @ - D ’
<7 Command @ E\ . =
_'7 Send-back data @ %

Recorder ' Host system

Hand-shake operation in the order of command @~ send-back data @,
command @ ——send-back data @. Receive the send-back data.

(Note) For communication, turn ON the power switch of the recorder. Communica-
tion is started when the measured data appears on the display section.

A—-12
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7.. SETTING OF TRANSMISSION PARAMETERS

Transmission parameters can be set by using the recorder keys or from the host
system.

Setting items

Set the following items required for transmission.

@ Station No. = « « 1-31 can be set (initial set value: 1). ’

@ Baud rate (transmission rate)- - - 2400, 4800, 9600 or 19200bps can be set
(initial set value: 19200)

@ Stop bit = « = I or 2 bit can be set {initial set value: 1}).

@ Parity « - - EVEN, ODD, NONE (initial set value: 0DD)

® Data type- - - Parameter for T-¥ink transmission. Factory use only-nothing

: to set or change. '

Setting procedures (setting by recorder keys)

e

Turn ON the power switch of the recorder.

@ Press the | SELECT | key several times to give the transmission display.
Then, set it using the following procedures.

| Cseect}

COMMUNICATION Press the and/or [ V| keys for setting the

STATION NOCJ station No. (1-31 can be set).

l Press the [ ENTRY | key for registration.
BAUD RATE : Press the{ A | and/or [ v ] keys for setting
00000 bps the baud rate (transmission rate).

(2400, 4800, 9600 or 19200bps can be set.)

l ENTRY Press the | ENTRY | key for registration.

sToP BIT O3 Press the [ A ]'and/or [V ] keys for setting

stop bit (1 or 2 bit). .
PARRITVIOIOIEY Press the and/or E/:[ keys for setting parity.
(EVEN, ODD or NONE can be set. )

l Press the key for registration.

DATA TYPE

|
Press the key for measurement display.

chJo0Oa

- Setting operation has been completed. -

NOTE: When transmission data have been re-written, turn OFF the power for
the re;order temporarily to obtain effective data.
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8. TRANSMISSION DATA AND FORMAT

8.1 Kinds of messages
Messages used for transmission between control station (host system} and
controlled station (recorder) are classified inte the following 5 messages.

Table 8-} Kinds of messages

Message  Transmiss fon Description

, ge direction _ pLior
Polling message | @ — © | Message for reading file of recorder
Selecting message | @ — © +* Message for writing in file of recorder
ACK 1 message Q- @ + _ACK message for polling message

ACK message for selecting message/
K , : - _

AC Z_nessage © ® | control message

. ' - NACK message for selecting message/
NACK message © ® control message

: Master (host system)
% : Slave (RD1603/1606)
ACK : Acknowledge
NACK: Negative Acknowledge
Asterisked (*) item shows message with data
(Note) There is no NACK message for polling message.

8.2 Formats of messages

Header section : Déta section Error check section

- < max. 16W W —

The selecting message and ACK 1 message containing data are each composed of 2w
header, 16W (or less) data and 1¥ error check sections as shown in the above

format. Other messages without data are composed of a fixed length of 2W header
section only

(1) Header section

The header section is composed of 1 byte Transmission Function Word (TFW) and 3
bytes of data address word, a total of 2W.

MSB LsSB
0 7 8 15

TFW ‘ DADR I
DADR I | DADR M

Header section

< 1 byte —sk— 1 byte —

1w

Elements of the header section in the unit of byte are explained in the following.
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(a) Transmissionffunction word (TFW) )
Transmission function word is classified as shown in the following table.

Table 8.2 Tramsmission function word

Function word | Symbol Code Meaning of function word

(Note 1)
Polling POL Xx'Dg* Code of polting message
SeTecting SEL X' 69  Code of selecting message
Acknowledge 1 | ACK1 X'AC' Code of ACK 1 message

Acknowledge 2 | ACK2 X'est Code of ACK 2 message

Negative NACK X'1B" | Code of NAEK message
Acknowledge .

Note 1) X'**' is a hexadecimal expression.

(b) Data zone designation
0 3 4 6 7

DADR I: [ 75 | erno TEsA |

Station No.
Extended file No.
Extended station No.

0 3 4 7
DADR I: | FNO | WL ] _ .
L File No.
Data length '0' ~ X'F'
(1~16W)

* The station No. of the controlled station connected to the 1ine is designated by
5 bits with ESA and SA as shown in the following.

1 bit 4 bits
[ ESA | SA

41 X'01'~Xx1F"
(Station 1 ~ 31)

* Transmission destination file No. is also designated by 7 bits with EFNO and FNO.

3 bit 4 bits

— X'00* ~ X' 7F"
| EFNO [ FNo ] (File No.0 ~ 127)

DADR M : 1In case where function word is POL, SEL or ACK1l, or ACK2 for selecting
0 ’ 7

| W- Nto Il

Consecutive No. of head address of
transmission file data.

Note 1)
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In case where function word is NAEK

0 3 4 7
AR M: | ECD DI w-wno }
Data of the cause of NACK at occurrence of NACK.
Table 8.3 Error code
Error code | Cause of NACK
X'y ' Receive buffer full ‘
X'z | Occurrence of parity or flaming error
X3 | Occurrence of BCC error
x'q’ Occurrence of file protect error

Note 1) The controlled station file is composed as shown below.

CJ =127 .-
¥ =00
=02 - ¥ =01
Consecutive

file word No. ¥ =00
W -NO ¥ =01

. W=n
W=n

(2) Data section

This 1s composed of data with word length designated by DADR II W.L of
headersection. The 1W data on transmission line is transmitted in the order of
upper byte to lower byte.

(3) Error check section (BCC)
This 1s composed of horizontal parity check word, 1W up to the final word of data
section from the header section.

Do | TFW “ DADR I

D1 DADR I - DADR TI .t Header section
D2

Data section (Max 16W)

Dn

} Horizontal parity check word

Calculation of horizontal parity check word
Horizontal parity check word = X' FFFF' ¥ 0OV DIV D2V ....¥Dn
¥ shows the calculation of exclusive-OR.
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8.3 Examples of message communication

Communication message is described in the unit of characters (bytes) according to
transmission format.

(1) Polling message

Control station Data Tine Controlled station

POL File
"SA_| EFNO] ESA | F.p_"  Ci=15
F.NO W.L 3 > -~ [@G-a -

' W.NO " W.NO €I =00 |

—— Byte — | |

Polling message

ACKI - Corresponding F.NO
SA_ | EFNO| ESA
F.NO | W.L
’ ' ~ W.NO UB LB
<2 o eeet—]
N / —
BCC <— UB -~ LB |
ACKl message ' v
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Example 1

Request (READ) for CH1 measured value from personal computer to the station
No. 1 recorder

Control station Data 1ine Controlled station
(personal computer) (recorder}
MSB LSB
0 . 7 File
11010100
Header 0001{00 10 |
section| [0001j0000 ,lc‘]‘°3 |
_jca=02
00000000 | ¢} [ciot
f¢—— Byte — o —— ,
‘ yte CI=00 =
Polling message
MSB LS8 Contents of
0 7 file No. 17
10101100 MSB LSB
Header 0001/001f0 0 15
_ section 00010000 0| CH1 data (1000)
< ] 00000000 1| CH2 data_
Data 00000011 o2 I
section| [11101000 3 i
Error 01000000 § §
_ check 00000101
section ! 1w
<— Byte — N : e
ACK1 message
(Sample program in Example 1]
Using BASIC language of personal computer, poling message brogram in Example 1

is shown in the

10
20
30
40
50
60

PRINT

END

following.

HEX${ASC(X$))

GOTO 30

. [After execution]

RUN
AC
10
30
02
03,

OPEN “COML:N83NN" AS “#1

PRINT #1, CHR$(&HD4)+CHR$(&H12)+CHR$(&H10)+CHRS(&HO):
X$=INPUTS$(1,#1)

) Data section (CH1 input data)
€8

60
05



(2) Selecting méssage

Control station

SEL

SA | EFNO| ESA

Data line

[ F-NO | W-i I::>

BEC n

<—— Byte —3

RD1603/1606

Controlled station

Selecting message <

ACK message

1

NACK message =~

A—19

. File
E V [ €=15
| €J=01
We N()l  CJ=00
Corresponding F » NO
ACK2
SA | EFNO| ESA We NO—
F+ NO We L We
W- NO <l

<— UB —j— LB —
NACK Norma) —— 1V
SA EFNQI ESA_| Receive
"F’-'NO{' ST /
e DR W
Abnormal
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Exaﬁp1e 2

Setting (WRITE) of main chart speed from personal computer to the station
No. 1 recorder (setting: ~75mm/h).

Control station Data line Controlled station
(personal computer) {recorder})
MSB LSB
0 7 . File
101101001 | -
Header 000100 0[0 o2
section| {0000j0000 | | :> Jggfs
L 0006006000 [mﬂl.
Data (60000000 | |*1 300 ||
section{ (01001011 ' '
error { 10010110
check | (10100100
section
R
* Selectg:temessage Contents of File No.0O
9 MSB LSB
0 15
gSB L§B 01 Main chart speed
01101001 ; Sub chart;?%sﬁg
Header o000 1fo0o0[0 3 =
section 0000/0000 =

00000000

e Byte ——

ACK2 message

[ el PPN PIPY P

[Sampie program in Example 2]

Using BASIC language of personal computer, selecting messaage program in Example
2 is shown in the following.

10 OPEN "COM1:N83NN* AS “#1

20 PRINT #1, CHR$(&H69)+CHRS(&H10)+CHRS(&HO0)+CHRS(ZHOO)+CHRS (&HOO )+
CHR$(&HAB ) +CHRS (EHI6 ) +CHRS (8HAG) ;

30 X$=INPUT$(1,#1)

40 PRINT HEX$(ASC(X$))

50 GOTO 30

60 END

[After execution]
RUN
cs
10
00
03
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9. TRANSMISSION CONTROL PROCEDURES

In general, transmission control procedure is divided into the following 3 phases.

(1) Data 1ink setup
(2} Data transfer
(3} Data Vink release

In this transmission system, the data 1ink setup (1) serves for .the data 1ink
release (3) of the previous frame, so the space between frames must be secured
correctly. The time required for spacing the frames is more than 5 wsec.

Polling message or selecting message from the control station and corresponding
response message from the controlled station are called the polling frame and }
the selécting frame, respectively.

In other words, when the controlled station has not received one character data
for more than 5 msec on the line, the data 1ink initializes receptions based on
the judgement that a new frame is started.

During reception (during transmission from control station), when the character
space is 2.5 msec, or more, the controlled station is automatically initialized
and the data which have been received are completely cleared.  Under the condition
of 1initialized reception, the first character is limited to transmission
functions words (POL, SEL), so a series of messages starting with other
charactrers are all disregarded.

In the controlled: station, when the:function.words are "POL“, the header section,
that 1s, only 2 words- are taken, and in_the case of-“SEL", the data (data section)
of the data length shown dn. the header section are taken, while others are all
disregarded.

Space of more than

Control station — Recorder 5 msec is needed.
’ | e
Frame
POL1 . space POL2

.
'
'
1
s
.

| Control station — Recorder

POL1
response
data !

PR e

Data on line

e

POL1 poL1 : POL2
: response
data ' —

NOTE :

Data response time of RD1603/1606 is 1 second (Max).
For time-out detection with personal computer, the time required for time-
out detection should be more than 1 second.
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10. .INTERNAL FILE SPECIFICATIONS

10.1 Parameter file
File No. Name Acceess File size
0 Parameter file | READ/WRITE | 16 words
General
This file is used for setting the chart speed, recording mode, efc.
Configuration
WNo. Abbreviations Name Unit | Range of values
’ (setting range)
0 CHART1 Main chart speed mm/h{ 5 to 1500
1 CHART2  Sub-chart speed mm/h| 5 to 1500
2 |DIGDPR| LOGM | Periodic print/record print | See the following
description in (1).
3 " | DIGMPR . Iscale print See the following
description in (2).
4 LOGINT Logging interval min. { 10to 60
5 RECTYP Record format O=Standard,
I=Auto range recording,
2=Zone recording,
3=Zoom reconling:
6 ZCNT Zone divisions 2t04 '
7 LAMPM Chart illamination 0=Goes out,
1=Liights
8 | ROUT |DAYREP | Daily report auto print/ Sce the following
daily report function description in (3).
9 | RSTOP | RSTART | Daily report function stop See the following
time/start time description in (4).
10 | SOUT |DATSUM | Data sum list auto print/ See the following
, : data sum function description in (5).
11 | SSTOP | SSTART | Data sum function stop time/ See the following
. start time description in (6).
12 SPO STNO Transmission baud rate/ See the following
station No. description in (7).
13 | PRT STP Parity/stop bit See the following
description in (8).
14 TIOD Construction of T-link /O See the following
transmission description in (9).
15 TOTAL Printing of only integrated value See the following
Printing function ON/OFF description in (10).
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Periodic print (0=OFF, T=ONj}
Record mode (0=Trend mode, 1 =Logging mode}

~

[ print (0=OFF, 1=ONj)

DIGDPR/LOGM

15 87 0

| biGoPR | LogM

\. I /
1

DIGMPR

15 87 0

{ | biaMPR |

ROUT/DAYREP

15 87 0

| _Rout | DAYReP |

\ N\ /
[

RSTOP/RSTART

15 87 : N

| _mstor | . RSTART: |

\ S ]
l —

SOUT/DATSUM

15 87 0

[_sour | opatsum |

AN YA J
|

SSTOP/SSTART

15 87 0

| _sstop | sstAaRt |

A\ L N /

Daily report auto print
(O=Auto print OFF, 1=Auto print ON)
Daily report function (0=OFF, 1=ON})

Daily report function stop. time (0 to 23 hours) -
Daily report function start time (0 to 23 hours)

Data sum list auto print
(0=Auto print OFF, 1=Autom print ON})
Data sum function (0=OFF, 1=ON)

Data sum function stop time (0 to 23 hours)
Data sum function start time (0 to 23 hours)
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(7) SPD/STNO

15 87 0
sPb | swNoO |
\ N / o
L Transmission baud rafe (1=9600BPS, 2=19200BPS)
Station No. (1 to 31)
(8) PRT/STP
15 - 87 0
| T | st ]
\'E FAY /
L Parity (0=None, 1=0dd, 2=Even)
— Stop bit {(1=1 bit, 2=2 bity
(9 TIOD
15 87 0
[ | Top
A - I\ J
|———T—Iink VO transmission configuration information
(0=8-words input mode, 1=8-words output mode,
2=8-words input/output mode, 3=16-words input mode,
4=16-words output mode, 5=16-words input/output mode)
(10) TOTAL
15 87 0
L | TotaL |
\Y i A W - J -

L Integrated value printing function
(O=Totalized value printing function : OFF
1=Totalized value printing function : ON)

Note) When transmission data is rewritten, turn OFF the power source of the recorder once or
else the data can not be rewritten.
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10.2 Range file

File No.

Name

Access

File size

1to12

Range file

READ/WRITE

32 words each

General

RD1603/1606

This file is used for setting the input type, record range, tag No. and other data of each i input chan-
nel. File No. 1 to 12 correspond to CH1 to 12. (CH1 to CH6 for PHC)

€Configuration
WNo.|  Abbreviations Name Unit{  Range of values
. {sctting range)
0 | TAG() | TAG(0) Set tag No. (8 digits)
; TAGO) | TASR) | 146w, Ste tho following
TAGG) | TAGH4) description in (1).
3 |TAG(N | TAG(S)
00900
4 DFIST Input filter sec. | (No input filter is
. ) provided at 0.)
Unit/i , [ See the followin
5 | vNIT | TYPE nit/input type description n (25,
POINT m ;f, l::dustrml value 0105
) RMIN - Record range (0% side) Dependsuponmeinpm
8 RMAX Record range (100% side) See the followmg
description in (2).
9 MMIN Measurerment range (base scale) DC voltage i mput only
10 ‘MMAX. . .Mmummnn_ge(funmk) o ~5500 to 5500.
i1 ;SMIN.... . .. Industrial value (base scale).. DC voltage input only
12 SMAX Industrial value (full scale) - - 32767 1032767,
extraction/scalin See the following
13 | ROOT SCAL Square-root g Jescription in (3),
14 SUB Subtract operation channel No omto ‘.ﬁ,‘f ;?;mm
L c " See the followmg
15 { SEK NIP | Summation/daily report description in (4).
16 ZONE Specified zone for zone record | 104
See the following
17 .
7 {ZOOM | ARNG | Zoom record/suto range record description in (5),
18 ZMBDY} Zoom ing boundary |, ]
value » fial | Depends upon the input
19 ZMBDY2 Z:lom boundary  |yarye | tyPeS:
value
20 ZMPCT1 Zoom recording chart ~
position @) . % |0w100
21 ZMPCT2 Zoom re%dmg chart
. ‘ Eogarithm operation/ See the following
2 TAE COLOR Printing colos description in (6).
Indust!
23 PVSIFT PV shift value rak |-32767t0 32767
value
24 PVGAIN PV gain % |0.0110327.67
’ " e
28 (Spare
B Spar
30 | (Spare;
31 _(Spare)
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(1) TAG No. (TAG (0) to TAG (7))
Set tag No. (max. 8 digits) by ASCII codes as follows.
(Example)
&‘I?a;‘ 2&’TAG 12345 — . TAG(] A1 T |TAG (0)
TAG@)) 1 | 6 | TAG ©2)
TAG (5)| 3 | 2 | TAG (@)
TAG@)| 5 | 4 |TAG (8)
(2) Setting of input types and record range
Table 10-1 »
Input type | Inputtype| Record range Remarks
code setting
K 1 -2300 to 14000 Corresponds to 230.0 to 1400.0C
E 2 -2300 to 8300 Corresponds to -230.0 to 830.0°C
J 3 22300 t0 11300 | Corresponds to -230.0 to 1130.0C
Thermo- T 4 -2300 to 4300 Corresponds to -230.0 to 430.0'C
-couple R 5 | -3001017900 | Corresponds to -30.0 to 1790.0C
S . 6 -300 to 17900 Corresponds to -30.0 to 1790.0'C
B 7 3700 to 17900 Corresponds to -30.0 to 1790.0C
N 8 -300 to 13300 Corresponds to -30.0 to 1330.0°C
w 9 -300 to 9300 Corresponds to -30.0 to I790:0°C
L 10 -2300 to 9300 Corresponds to -230.0 t0-930:0°C
U 11 -2300 to 4300 Corresponds to -230.0 to 430.0°C
PN 12 | -300 to 13300 Corresponds to -30.0 to 1330.0C
Resistance | Pt100Q 13 | -2300 w0 6300 Corresponds to -230.0 to 630.0C
thermometer [~ ypg100Q 14 | -2300 to 6300 Corresponds to -230.0 to 630.0°C
DC voltage +50mV 15 | -5500 to 5500 Corresponds to -55.00 to 55.00°C
, +500mV 16 | -5500 to 5500 Corresponds to -550.0 to 550.0°C
5V 17 | -5500 to 5500 Corresponds to -5.500 to 5.500C
+50V 18 | -5500 to 5500 Corresponds to -55.00 to 55.00°C
Transmission COM 19 | 327671032767 |
Logarithm | -9 X 2048 to | Corresponds to 10 to 10°
operation ON | 9 X 2048 i

* When scaling is used at DC voltage input, record range from -32767 to 32767 can be set.

* When the unit is 02 ('F) at thermocouple or resistance bulb input, record range should be set
within (above-mentioned record range X 1.8432).

* With logarithm operation ON, record range, industrial value and zoom recording boundary
value should be set by a magnification of 2048 within the range from -9 X 2048 to 9 X 2048.

(Example)

When setting a record range of 103 to 105, set -6144 (-3 X 2048) in the 0% record range and
10240 (5 X 2048) in 100% record range.
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ROOT/SCAL (at DC voltage input only)

15 87 0
{ root | scaL |
AN N ]
L Square-root extraction
{0=Square-root extraction OFF,
1=Square-root extraction ON) v
: Séaling (@=Scaling OFF, 1=Scaling ONj
SEK/NIP
15 87 )
| SEK | NP |
\ 7 )
L Summation
(0=Summation OFF, 1=Summation ON)
Dally report
(0=Daily report OFF, 1=Daily report ON)
ZOOM/ARNG
15 87 0
| zooMm | AmNG |
\ I\ /
L Zoom record
(0=Zoom record OFF, 1=Zoom record ON)
Auto range record
(O=Auto range record OFF, 1=Auto range record ON)
TAVCOLOR ' '
15 87 .. 0
[ Ta | cowor ] o L
- L I Logaritheioperation™
(Settable at DC voltage input only)
[ 0=Logrithm operation OFF ]
1=Logrithm operation ON
— Priting color
2«Red
3=Orange
4=Blue
S5=Green
6=Purple
7=Black
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(1) Output relay No., alarm type

15 87 0
ALDO | ALTYP

X N 7

Output relay No. (1 to 12, when 0, no externat output of alarm]:
Alarm type { 0=Not monitoring, 1=H alarm, 2=L alarm,
3=RH alarm, 4=RL alarm

Each alarm of alarm No. 1 to 4 should be set in the same format. '

When an output relay No. is specified from the plural printer at the same time, the output relay is ON
when any alarm occurs.

Alarm setting value

Set an alarm setting value in terms with an industrial value. The setting range is the same as in the
“record range setting” given in Table 10-1 (Item 10.2).

With logarithm operation ON, avoid setting RH alarm and RL alarm for the alarm: type.

With logarithm operation ON, calculate the H and L alarm setting values from the following expres-
sion.

Alarm setting value=Log, (real number) X 2048 + index X 2048

(Example)

When setting “3.1 X 10 for the alarm setting value, set “-3090” from the following expression.
Alarm setting value =Log, 3.1 X 2048 + (-2) X 2048= —3090
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10.4 Systemfile

File No. Name Aceess File size
14 Systemfile | READ/WRITE | 32 words

General

Data required for internal operation of PHA and PHC are stored in system file to read RAS data
~such as present time (date, time), ink empty, etc., in the recorder.

Configuration
WNo.[  Abbreviations Name Unit|  Rangeof values
(setting range)
0 .
— \ ”
* .~
VONTH| YEAR | YEAR :
Mo Present time (date, time) - (lower significant 2 ditits)
9 HOUR DAY ’ MONTH : (1 to 12)
| DAY :(1to31)
v HOUR : (0 to 23)
10 MINUT . |MINUT : (0 10 59)
° 1
N RAS See the following
% RAS data description in (1),
. (spare)
30 | MSTA | HSTA | Periodic print start time. l;";; 0t059 | 0t023
31 |MKAN | HKAN Périodic print interval. hours 0to 59 0t024
' MINUT : minute
(1) RASdata
Bit data are stored as shown below.
15 12 11 8 7 4 3 0
I Ink end (Black)
Ink end (Blue)
Ink end (Red)
Ink end (Yellow)
Chart end

————— Carriage failure
(2) Periodic print interval

* Periodic print is not done, if the periodic print interval is 0.
* The periodic print interval can not be set to any interval exceeding 24 hours.
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10.5 Command file

File No. Name Access . File size
15 |  Commandfile |} READ/WRITE | 8words "

General

The commangd file is used for setting data required for internal operation of PHA and PHC. Itis
able to change the date, time in the recorder and to print message.

Configuration
WNo.|  Abbreviations Name Unit |  Range of values
' (setting range)
0 | YEAR | SET | ) o
SET : Set command (lower significant 2 ditits)
1 DAY | MONTH IMONTH : (1 1o 12}
| _ ggy :(1to31)
UR : (0 to 23)
2 |MINUT| HOUR MINUT : (0 to 59)
. (Spare) —
; MES [ inti See the following
’ RE Message printing description in (2).

(1) Date, time setting, : SR
7 After setting YEAR;MONTH, DAY, HOUR and MINUT of this file, the date, time in the recorder
can be set by writing “1” in SET (set command).
(Set command and time can be set at the same time.)
~ After the time in the recorder has been set, the set command is automatically cleared to “0”.

(2) Message printing
Each message is stored by the bit information as shown below.
The printing request is held, if a message is being printed.
The message printing request bit is cleared automatically after the printing request has been held.

15 9 8 7 0

'— Message No. 1 printing request
—————  Message No. 2 printing request
——————————— Maessage No. 3 printing request
Message No. 4 printing request
Message No. 5 printing request
Message No. 8 printing request
Message No. 7 printing request
Message No. 8 printing request
Message No. 9 printing request
Message No. 10 printing request
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10.6 Input failure information file

File No. Name Access File size {
16 Input failure information file |- READ only | .6 words

General

This file is used to store abnormal data on inputs, CH1 to CH12 for PHA and CH! to CH6 for PHC.
It is able to read burnout and over/under range.

€Configuration
WNo. Abbreviations Name | Unit | Range of values
‘ (setting range)

0 | CH2 CH1
1 | €CH4 CH3
2 | CH6 | CHS Failure information of See the following
3 | CH8 | CH? each input - | description in (1).
4 | CH10 CH9 ‘
5 CH12 €CH11

(1) Input failure information

~Jo

CH2,4,6,8,100r 12
(0=Normal ]
1=Bumout

2=Under range
ta-Over range )
CH1,3,5,7,9 or 11
(0=Normal )
1=Burmout

2=Under range
3=Overrange |
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10.7 Input data file
File No. Name Access File size |
' 17 Input data file READ only 12words
General

This file is used to store input data of the recorder. :
It is able to read input data CH1 to CH12 for PHA and CH1 to CH6 for PHC in mdustnal value,

RD1603/1606

Configuration
WNo.| Abbreviations Name Unit Range of values
. (setting range)
0 PV1 | CHI measuring data EV* | Depends upon the input types.
1 PV2 CH2 measuring data IV | Depends upon the input types.
2 PV3 CH3 measuring data IV | Depends upon the input types.
3 PV4 CH4 measuring data IV | Depends upon the input types.
4 PV5 CHS measuring data IV | Depends upon the input types.
5 PV6 CH6 measuring data IV_| Depends upon the input types.
6 pPV7 | CH7 measuring data IV | Depends upon the input types.
7 PVg CHB8 measuring data IV | Depends upon the input types.
8 PV9 CH9 measuring data IV | Depends upon the input types.
9 PV1O . CH10 measuring data IV | Depends upon the input types.
10 | PVl CH11 measuring data IV | Depends upon the input types.
11 PVi2 CH12 measuring data IV | Depends upon the input types.
‘ IV: Industrial value
@ Al the measured data are stored in industrial value (without decimal point). .

The values are the same as shown in Table 10-1 (Item 10.2).

- range of the above value.

A-33

When the input is “burnout” or “over/under range”, the data becomes maximum or minimum in the



RD1603/1606

10.8 Alarm output file

File No. Name Access File size
19 - Alarm output file READ only 36 words
General
This file is used to store the alarm data in the unit of byte.
It is able to read the alarm data being detected.
€Configuration ’
WNo.}  Abbreviations Name . Unit Ra(nsggf V;ln“f
0 ALM?2 ALM
1 , Mi €Ht! alarm occurrence 0=No alarm occurrence
2 {Auxiliaryy ,
p — L €CH2 alarm occurrence 0=No alarm occurrence
ALM4 ALM3 information 1=Alarm occurrence
3 (Auxiliary}
6
” ALM2 ALM1 CH3 alarm occurrence 0=No alarm occurrence
| ALM4 A1M3 information l=Alarm occurrence
8 (Auxiliary) . _
IS:) ! CH#4 alarm occurrence 0=No alarm occurrence
ALM4 | ALM3 information 1=Alarm occurrence
11 (Auxiliary)

12 | ALM2 ALM )
B ” ! CHS alarm occurrence 0=No alarm occurrence |, -
—— ALM ALM3 | information | 1=Alarm occurrence

14 (Auxiliary)
15
16 ALMZ ALMI CHS6 alarm occurrence 0=No alarm occurrence
ALM ALM3 ‘information | 1=Alarm occurrence
17 (Auxiliary) ' -
18 ALM?2 AEM
1 CH?7 alarm occurrence 0=No alarm occurrence
19 | ALM4 | ALM3 information 1 1=Al
20 (Auxiliary) _
21 ALM2 ALM
2 ' 1 CHS alarm occurrence 0=No alarm occurrence
AEM4 | ALM3 | e | 1=Alarm occurrence
23 (Auxiliary) '
24 | ALM2 AILM
25 ALMI €H9 alarm occurrence 0=No alarm occurrence
: ALM4 | ALM3 information 1=Alarm occurrence
26 (Auxiliary)
2 ALM?2 AEM
; 2; : l‘ CH10 alarm occurrence 0=No alarm occurrence
ALM4 | ALM3 information 1=Alarm occurrence
29 (Auxiliar
30
3 ALM? ALM1 CH11 alarm occurrence 0=No alarm occurrence
, ALM4 ALM3 information 1=Alarm occurrence
32 (Auxili
33
3 Tarne e CH1Z alarm oceurrence 0=No alarm occurrence
ALM3 information 1=Alarm occurrence
35 (Auxiliary)

A-34




10.9 Transmission input data file

File No.

Name

Access

File size

21

Transmission input data file |

WRITE only

‘12 words

General

'IhisfileisusedtostomtransmissiondatatePHseﬁe'necorder :
Transmission data (CHL to 12 for PHA, CH1 to 6 for PHC) can be written in each channel with

industrial values
Configuration
WNo.} Abbreviations Name Unit Range of values
‘ . (setting range)
0 CVi CHI transmission input data | IV*| Depends upon the input types.
1 €V2 CH2 transmission inputdata | IV | Depends upon the input types.
2 ~Cv3 CH3 transmission input data | IV | Depends upon the input types.
3 Cv4 CH4 transmission inputdata | IV | Depends upon the input types.
4 CV5 CHS5 transmission input data IV | Depends upon the input types.
5 CVé CH6 transmission input data IV | Depends upon the input types.
- 6 Cv7 CH7 transmission inputdata | IV Depends upon the input types.
7 Cvs CH8 transmission inputdata | IV | Depends upon the input types.
8 Cv9 . CH9 transmission inputdata | IV | Dependsupon the input types.
9 CV10_ .. | CHI0 transmission mputdata - IV | Depends tipon the input types.
10 CVit | CHI transmission inputdata| IV | Dependsupon the input types.
11 Cv12 CH12 transmission inputdata| IV | Depends upon the input types.

IV: Industrial value

@® nput data can be recorded, printed and displayed, after the mput data “0 to 10000™ are converted to
the base scale to full scale of the industrial value.

A-35

RD1603/1606




RD1603/1606

10.10 Message file

| File No.

Name

Access

File size

22

Message file

120 words

General
This file is used to store message character data, printing colors, printing positions, printing timing,

etc. in message printing.

4

sage No. 2

Message data can be changed.
Configuration
WNo.|  Abbreviations Name Unit Range of values
(setting range)
0 [MES(1) | MES(0) Set message character
S.
2 |MESG) | MES(4) See the following
3__|MES(7) | MES(6) Message character data description in (1).
4 |MES(9) | MES(8) :
5 |MES(11)| MES(10)
6 |MES(13)| MES(12)
7 |[MES(15)| MES(14) .
Printing start position/ See the following
8 | MPOS | MCOL pn-nting color:po description in (2). . .
. Printing start time/ See the following - -+
® {MSTR | MTIM | printing timing descriptionin (3), -
T See the following
10 | MACH | MINT Alarm CH/printing interval Jescription in (4),
. v : See the following
11 |MAON | MAHL | Alarm ON/OFF/Alarm No. description in (5),
m— X M
T ——— _
118 | '
119

(1) Message character data (MES(0) to MES(15))
Set message character data (max. 16 digits) by ASCII codes as follows.

(Example)

Sotmg rMES A tosseren . MES() [T w|mes @
MES(3) | S| S |MES ()
MES(5) |G| A |MES@)
MES(@ | 1| E |MES(6)
MES(9) | 3|2 [MES(9)
MES (11) | 5 | 4 | MES (10)
MES(13) | 7 | 6 | MES (12)
MES (15) | 9 | 8 | MES (14)
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(2) MPOS/MCOL
15 87 0
|_Mpos | mcoL |
A

| S

/
[——Message printing color information:
f O=Printing OFF

1=Red

2=Orange
 3=Blue

4=CGreen

 5=Purple

6=Black

Printing start position (0 to 150mm)
(0 io 68 mm for PHC)

1=Recording start
2=Dl1 start

3=Dit end

4=DI2 start

5=DI2 end

6=DI3 start

7=DI3 end

8=Setting time

9=Alarm output

(10=Recording end.

Printing-start time’ © 023 hours)
(Effedtve ‘only when the printing timing is set to the *set time". )

(4) “"MACH/MINT

15 87 )
[ _MacH T  wiNT |
N

— Printing interval (1 0 24 hours)

(Effective only when the printing timing is set to the “set time".)
Printing timing alarm (1 to 12 ch)

(Effective only when the printing timing is set to the "alarm output}

(5) MAON/MAHL

15 87 0
[ maoN | wmanc |
v

FAY J
L Printing timing alarm No.

O=Alarm No. 1
1=Alarm No. 2
2=Alarm No. 3
3=Alarm No. 4
(Effective only when the printing timing
is set to the “alarm output*.)
Printing timing alarm ON/OFF
0=Printed when alarm is cancelled.

1=Printed when an alarm occurred.
(Effective only when the printing timing
is set to the "alarm output™.)
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10.11 Daily report file

File No. Name Access File size
L 33t035 Daily report file READ only 256 words each

General ¢
This daily report file is used to store instantaneous values every hour within thie start and end time,
generated time of these instantaneous values, average value of instantaneous values, the maximum
value and its generated time, and minimum value and its generated time. . .
These daily report data can be read, and the daily report file is rewritten at the end time of the daily

value data after value data after

23 hours

report.
Configuration WNo.|  Abbreviations Name Unit Ra&?;ﬁ:f yalnes .
Otg | ' 1
144 (Spare)
145 | PAY | MONTH Instantancous value  [Day/Month | 11031/ 1 021 11
146 IMINUT | HOUR | datascttime * |Minute/Hour | 0 to 59/0 to 23 ‘
147 NV1 CH1 instantaneous Industrial | Depends upon the input
value data value types.
148 NV2 CH2 instantancous Industrial Depends upon the input | g
value data value types. E
149 NV3 CH3 instantaneous  [Industrial [ Depends upon the input 5
value data value types. ‘ 3
150 NV4 CH4 instantaneous Industrial. | Depends npon the input 8
value data value types. e
151 NV5 CHS instantaneous Industrial Depends upon the input 8
‘value data 'value types. - 'g
152 NV6 CH6 instantaneous Industrial Depends upon the input-- :
value data value types. - g
153 NV7 CH7 instantancous . | Industrial | Depends upon the inpus. |
value data value types. el §
154 NV8 -CH8 instantaneons - {Industrial - Depends upon. the inpys:....| 2
value data value types.
155 NV9 - CH9 instantanecus Industrial Depends upon the input
. value value types.
156 NV10 CH10 instantaneous . |Industrial . | Depends upon the input
value data value jtypes.
157 NVIi CH11 instantancous  {Industrial [ Depends upon the input
value data. valve types.
158 NVI2 CHI2 instantancous | Industrial Depends upon the input
value data value types. < 3
159 | DAY | MONTH . | g
e =g
[aa] .
L2}
é’ 251 NV7 é
252 NV8 2
253 NV9 g
254 NV1o g
255 NVI1 2
1] __NVI12 31 ’g
l 1 | DAY | MONTH g
T 5
20 NV8 )
£ 22 NV9 3
222 | NVio
223 NV11
224 NV12 J A
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File34 . |

File35 =—»}

'WNo.|  Abbreviations Name Unit Range of values
i (setting range)
| CHI average value Industrial Depends upon the input
225 ANV1 - types
CH2 average value |Industrial | Depends upon the input
226 ANV2 valoe. ypes.
., ANV3 CH3 averagevalue  |Industrial | Depends upon the input
7 value types. v y
L
| - S
| 234 {  ANVIO
235 ANV11
236 ANV12
237 |MINUT | HOUR | CH! maximum value |Minute/Hour |0 to 59/0 to 23
CHI maximum value |Industrial Depends upon the input
» 238 MAX1 value types.
239 |MINUT{ HOUR | CH2 maximum valie |Minute/Hour |0 to 59/0 to 23
time
CH2 maximum value |Industrial Depends upon the input
240 MAX2 ‘value« types.
241 |MINUT{ HOUR CH3 maximum value | Minute/Hour {0 to 59/0 to 23
: time
CH3 maximum value {Industrial Depends upon the input
242 MAX3 value types.
— i
‘1254 |- - MAX9:~- - |- CH9 . -
255 |MINUT | HOUR | cHio
0 MAX10 CHI10
1 |MINUT| HOUR | CHIlI
2 " MAX11 CH11
3 |MINUT| HOUR | cH12
4 MAX12 CH12
5 '|MINUT| HOUR CH! minumum value | Minute/Hour | 0 to 59/0 10 23
! time
6 MIN1 CH1 minumum value |Industriai | Depends upon the mput
] . value types.
7 |MINUT{ HOUR | CH2 minumum value [Minute/Hour |0 to 59/0 to 23
time ‘
— ;
| L ——
27 |MiNUT| Hour | CHI2
28 MIN2 CH12
2.9
255 (Spare)

Instantaneous value data, average value data, maximum value data, and minimum value data are
stored as industrial values (without decimal point), and the range of these values meets the “record

range setting” in Table 10-1 (Item 10.2).

If an input is a bumout or over/under range value, instantaneous value data is either maximum or
minimum value within the above range of values.
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10.12 Totalization file

File No.

‘Name

Access

File size

37,38

Totalization file

READ only

256 words each

General

end time, integration end time, and the total of integrated values.
The totalization file is rewritten at the integration end time.

These integrated data can be read.
Configuration
WNo.[  Abbreviations Name Unit Range of vaiues
. (setting range)
? (Spare)
124
125 | DAY | MONTH Integrated end time Day/Month. {11031/ 11012
126 | MINUT | HOUR Minute/Hour | 0 to 59/0 to 23
127 SVi CH] integrated data msuial :;.;g?ds upon the input
128 sV2 CH2 integrated data {:li:esuml Dcpends upon the input
129 SV3 CH3 integrated data Wﬂ : -t;;""pfnds'upon the input .
130 INZ] CH4 intcgratéd data msmal Dcpetldsupomdninput
131 SVS CHS intcgrated data - in‘;l:csmal Dcpmdsupommcmpml&
132 SV6 CHG integrated data vlq:il‘t;smal Dcpcnds upon the input--
133 sV7 CHY7 integrated data msmal Dcpefxdsupomhcmput
. 134 sv8 CHS integrated data mml | Pepends upon the input
135 V9 CH9 integrated data vln:lhl:csmal Depeands upon the input
136 SV10 CHI0 integrated data | Industrial Depends upon the input
137 sVl CH11 integrated data ?:ll:csm Depends upon the input
138 SVi2 CHI2 integrated data %uuesuml Depends upon the input
139 | pay | MonmH
1~ I
PH Zmmmm—— \
= F" \Q —
253 SVi )
254 Sv2
255 SV3
0 SV4
1 SV5
2 SV6
] /:,_ -
Q
= x\ ]
H = —
201 NV9
202 NV10
203 | NV11
204 NVi2
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WNo.|  Abbreviations Name Unit |  Range of values
_ (setting range)
205 SVTO1 CHI integration total data | indostial| 999999 t0 999999
206 l | N |
207 SVT02 CH2 integration total data |12 | 999909 1 999999
208 SVTo3 CHS integration total data | iodwatall 999999 t0 999999
209 l | L ™ |
210 SVT04 CH4 integration total data | \t%™'1 999999 t5 999999
211 SVTO5 CHS integration total data | mmduswial] 999999 t0 999999
2 | [ f ™ L
213 SVT06 CH6 integration total data | "uial} 999994 15, 999999
214 SVT07 CHT integration total data Industrial| -999999 to 999999 v
215 [ | | ™ [ ]
216 SVT08 CHS integration total data | Isustial| _999999 15 999999
217 SVT09 CHY9 integration total data Industrial{ -999999 to 999999
218 [ |
219 SVT010 CH1Ointegration total data | &swiall 999999 1, 999999 |
220 SVTO11 CHI11 integration total data | todustial] 999999 to 999999
221 T
222 SVTO12 CHI12 integration total data | ™sial| 999999 19999999 |
223 |
B " (Spare) -
225

All integrated data and integration total data are stored as industrial values (without decimal point)
and the range of integrated data values meets the “record range setting” in Table 10-1 (Item 10.2).

If an input is a burnout or over/under range value, the integrated data is either maximum or minimum
value within the above range of values.
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OMEGA warrants this unit to be free of defects in materials and workmanship and to giv
satisfactory service for a period of 13 months from date of purchase. OMEGA Warranty adds an
additional one (1) month grace period to the normal one (1)} year product warranty to cover
handling and shipping time. This ensures that our customers receive maximum coverage on each
product. If the unit should malfunction, it must be returned to the factory for evaluation. Our
Customer Service Department will issue an Authorized Return (AR} number immediately upon
phone or written request. Upon examination by OMEGA, if the unit is found to be defective it will
be repaired or replaced at no charge. However, this WARRANTY is VOID if the unit shows evidence
of having been tampered with or shows evidence of being damaged as a result of excessive
corrosion; or current, heat, moisture orf vibration; improper specification; misapplication; misuse or
other operating conditions outside of OMEGA's control. Components which wear or which are
damaged by misuse are not warranted. These include contact points, fuses, and triacs.

We are glad to offer suggestions on the use of our various products. Nevefthel’ess,
OMEGA only warrants that the parts manufactured by it will be as specified and free of
defects.

OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND
WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF TITLE AND ALL IMPLIED
WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. :

LIMITATION OF LIABILITY: The remedies of buyer set forth herein are exclusive and the
total liability of OMEGA with respect to this order, whether based on contract,
warranty, negligence, indemnification, strict liability or otherwise, shall not exceed the
purchase price of the component upon which liability is based. In no event shall
OMEGA be liable for consequential, incidental or special damages.

Every precaution for accuracy has been taken in the preparation of this manual; however, OMEGA
ENGINEERING, INC. neither assumes responsibility for any omissions or errors that may appear
nor assumes liability for any damages that result from the use of the products in accordance with
the information contained in the manuat.

SPECIAL CONDITION: Should this equipment be used in or with any nuclear installation or activity,
buyer will indemnify OMEGA and hold OMEGA harmless from any liability or damage whatsoever
arising out of the use of the equipment in such a manner.

SGSESSTESES RETURN REQUESTS / INQUIRIES s
Direct all warranty and repair requestsfinquiries to the OMEGA ENGINEERING Customer Service
Department. Call toll free in the USA and Canada: 1-800-622-2378, FAX: 203-359-7811;
International: 203-359-1660, FAX: 203-359-7807.

BEFORE RETURNING ANY PRODUCT(S) TO OMEGA, YOU MUST OBTAIN AN AUTHORIZED
RETURN (AR) NUMBER FROM OUR CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the
return package and on any correspondence.

FOR WARRANTY RETURNS, please have the | FOR NON-WARRANTY REPAIRS OR CALI-
following information available BEFORE | BRATION., consult OMEGA for current repair/
contacting OMEGA: calibration charges. Have the following infor-
1. P.O. number under which the product was mation available BEFORE contacting OMEGA:
) ﬁUﬁCHASED, 1. Your P.O..num_ber to cover the COST of the
2. Model and serial number of the product repair/calibration,
under warranty, and 2. Model gnd serial number of product, and
3. Repair instructions and/or specific prob- 3. Repair instructions and/or specific problems
lems you are having with the product. you are having with the product.

OMEGA's policy is to make running changes, not model changes, whene:veir an improvement is possible. This affords
our eustomers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 1998 OMEGA ENGINEERING, INC. All rights reserved. This documentation may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without prior
written consent of OMEGA ENGINEERING, INC.



OMEGA... Your Source for
Process Measurement and Control

TEMPERATURE

[ Thermocouple, RTD & Thermistor Ptobes Connectors, Panels & Assemblies
[ Wire: Thermocouple, RTD & Thermistor

[ Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

[ Infrared Pyrometers

PRESSURE/STRAIN FORCE
[ Transducers & Strain Gages

[ Load Cells & Pressure Gauges

[ Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL
[ Rotameters, Gas Mass Flowmeters & Flow Computers
[ Air Velocity Indicators
A Turbine/Paddlewheel Systems
i Totalizers & Batch Controllers

E,H /CONDUCTIVITY

pH Electrodes, Testers & Accessories

[# Benchtop/Laboratory Meters

[i¥ Controllers, Calibrators, Simulators & Pumps
[ Industrial pH & Conductivity Equipment

- DATA ACQUISITION
[ Data Acquisition and Engineering Software
[ Communications-Based Acquisition Systems
¥ Plug-in Cards for Apple, IBM & Compatibles
[ Datalogging Systems
[F Recorders, Printers & Plotters

. HEATERS
[ Heating Cable
if Cartridge & Strip Heaters
& - Immersion & Band Heaters
[ Flexible Heaters
[ Laboratory Heaters

"ENVIRONMENTAL MONITORING AND CONTROL
[ Metering & Control Instrumentation

¥ Refractometers

[ Pumps & Tubing

[F Air, Soil & Water Monitors

[ Industrial Water & Wastewater Treatment

[# pH, Conductivity & Dissolved Oxygen Instruments
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