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/!\ FOR SAFE USE OF THE PRODUCT

In order to use this instrument correctly and safely, be sure to
observe caution as follows.

Q. Installation place and terminal cwer)

I Panel mounting type
This instrument must be installed on the panel for operation. In order to avoid electric shock, provide
means to prevent operators from touching any power supply section or the inputfourput rerminals.

(E Mobile type
Provide a cover to the terminals section in order to aveid electrical shock.

(2. Terminal processes for Gonneﬂ:tions) S—— W
0snape (O -. !

Crimp siyle rerminals with insulation sieeve should be employed Ingulation: siese

for the connections. O-shaped rerminals should be used for the ¥ shape

power supply and the protective grounding terminals. aaion Slots

(3. Installation of’a power supply circuit breaker > | WHNNIM

For the power supply, provide a switch which is suitable 1o the -[:HIHD'E_E —‘-U'HC— Inssrenees

rated power supply for this instrument or an overcurrent protection | Prpduct j— '—-—G"'-O-'- 2o

device within a distance of 3 m from the unit and also within easy el

reach. profechn device

G. Provide separate safety measures for the output functinns)

When the instrument is to be used in a system which has outpur functions including controls, alarm, etc.,
apply separarte safery measures against phenomena which would be caused by malfunction due to mis-
operation, or failure of the instruments or sensors.

(5. Symbol marks used for this instrument)

@ This symbol is used on parts where there is an electric shock hazard. Be very careful against
electric shock when wiripg, maintaining or servicing these pares.

This symbol is used on parts which require protection by a ground terminal. Instruments with
this symbol must to be grounded for power supply facilities before starting operation.

AWamings

ower Before supplying power to the instrument, be sure 1o check thar its rated voltage matches the
Eg;;“?lgms a:ﬂ“ﬂﬂ? ndin supply voltage and thar the power and protective grounding wiring has been connected
g RN correctly and securely.

Do not put your hands into Unlless essential operational repairs are required. do not put your hands inside the rack or case.

the case. Electric shock or injury may oceur,
Do not use in a gaseous Do not operate or install the inscrument in a place where there is a combustible or explosive
atmosphere, F25-0F VapOr.

When maintenance and modification become necessary, consult vour nearest CHING branch

Maintenance and modification, | ©ffice. agent or your dealer,

<Mote= Only a service person designared by CHINO can perform maintenance and
medificarion by replacing parts.




Thank you for purchasing an AH Series Hybrid Recorder. To prevent trouble and to make full use of the
recorder’s functions, please read these instructions carefully before use.
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1. INTRODUCTION

1.1 FEATURES

@ This instrument is a microprocessor-controlled,
multi-range input hybrid recorder using 180-mm
chart paper which is capable of both dot-printing
analog recording and ploner-type digital recording.

@ Two models are available for priming values meas-
ured at either 6 or 12 points. In addition to 6-input or
12-input analog wend recording, digital recording of
measured values is also possible at any desired time
interval.

@ Many recording and printing functions are provided

as standard including the constant-interval printing of

the date, time, chan speed, scale, etc., alarm recording

and difference recording.

A digital display is available in both the multiple-

point sequential display and single-point continuous

display modes. The chart speed and time of the day are

displayed in both modes,

2]

1.2 BEFORE OPERATING
Perform the following checks and preparations before
starting to operate the recorder.

1.2.1 External check

Unpack and check the following points to ensure that
there are no problems in external appearance.

@ If the front glass is damaged,

@ If the door can be opened and closed easily.

@ If the case is damaged, scratched or stained.

1.2.2 Accessory Check
The following accessories should be present. For their
appearance, please refer to the next page.

1) Inside the accessory carton

Item Name Quantity Remark
T Fuse (250 V, 5 A) 1 Spare.
2 Recording inks 1zet | For dot printing.
(same number
as the number
of inputs)
'@ Pad case 1 For dot printing.
@ Ink pad 1bag Spare.
B Key 2 For key lock.
& Terminal screw | & Spare.
(4 mm) |
@ Plotter pen (Black) 2 | For digital printing.
& Lubnicant (10 cc) 1 | For maintenance

= e

2) Inside package and recorder
I

Itern Name Quantity Remark
@ Recording chart * 1 carton | Contains 3 packages
(small carton).

i Mounting hardware 158l | For panel installation.

1 Position indication | 2 sheets | Inside the door.
cards

@ Instruction manual 1
i Test Certificate 1

* The standard part name is Chart No. EH01001.
Charts with various scales are available. The
minimum ordering unit is a large carton (contain-
ing 15 charts).

1.2.3 Preparations

1) Opening the door
A finger recess is provided on the right side of the
door. Insert your finger into the recess and pull the
door toward you to open il

2) Sliding out the rack
Loosen the shipment lock screw on the rear panel of
the recorder, open the door, and pull the handle on the
rack to slide it out.

{_ "'@‘ Msnwm;{m
[ ]~Piate (with marking

| shown below)
(Tighten Screw for Shipment)

-Ref. 1 How to use the shipment lock screw—
The rack is secured into the case to prevent it from
coming out during transportation.

Loosen the screw when the recorder is to be operated.
For safety, re-tighten the screw before transporting the

| fecorder. ).

Ref. 2 How to remove the rack——

Remove the rack from the case by the following proce-

dure for inspection or maintenance.

@ Slide out the rack until it stops.

@ Arack stopper is provided below the left corner of the
rack (on the rail); lift the stopper with your finger to
remove the rack from the case.

@ There are three cords from the back of the case
(terminal case) connected to the rack; disconnect




3) Separating the printer and rack
When the door is opened and the rack is slid out, you

will find that the printer is attached to the rack with a
string behind the display on the right: untie the knot.

4) Before transporting or moving the
recorder
Tighten the shipment lock screw and tie the string to

attach the printer 1o the rack.

1.3 MODEL CHECK

Operations vary depending on the types of input signals,

Before use, check the input signal type (model).

AHOOO-0ONO

E Input signal

7: Full multi-range *
Inputs
6: B points
2: 12 points
Alarm outputs
0: 2 points
1: 4 points *
3: 14 points *
4: 24 points *
Communication interface *
M: None
A RS-422A
R: RS-232C
G: GP-IB
L External drive *
M: None
D: Drive possible

ltems marked * are optional.

Note) Only the 2-point alarm outputs are available
with the full multi-range input model.

5: Thermocouple, DC voltage multi-range
6: Resistance thermometer multi-range

l_ Doar Printer tie position

.'_'_}Il 1> .

rf ': 3_11""*'"""

Analog
scale plate

Analog

i

anr switch

Position indication
_r-I':l holder

.H.-m—

|
Handle Key controls

~Note 1: In case of problems
This recorder is shipped after stringent in-company in-
spection. However, should any problem be found such
as a failure due to an accident during transportation, a
failure due to a product defect or 8 missing Sccessory,
please coract your dealer, J

~Note 2: In case of trouble due to mishandlii

This recorder is provided with many sophisticated func-|
tions. However, we cannot assume responsibility for
frouble caused by the user's handling or misiakes in
operation, such as wiring errors. Be sure lo read these
instructions carefully before use.

- -

-Ref. 1 Basic operating procedure
To help carry out the required operations correctly and
quickly, the basic operation procedure for a first-time
user is shown on page 7.

-Ref. 2 Positions of model and serial No. plates,
Two name plates are provided, inside the door (lower
part) and on the right side of the rack.

[MODEL AHS20-ONN + Model No.
NO., AHSAOQ01 « Sarial No.




External Appearance of Accessories

L 1
TEST CONTIFICATE
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2. NAMES OF PARTS AND THEIR FUNCTIONS

2.1 FRONT
& @
=
ﬁ_
a
&
@
5 ®
@ Display (Digital display) B Key controls
@ Display (Status display @) @ Chart feed mechanism
@ Analog scale plate ® Chart paper
@ Analog pointer @ Display (Status display @)
& Power switch
1) Display @ @
&
I 4_,..\_,.I I - ) 1
Nzt O OO0 [ ] [ o7 [ 8.E
Mnu‘gﬁ 0. - j B gu B B . B S 5 8.8.8.8 iifm% [TT
L il e s
----- Iwa:: *FI Inmm CH. 1234565878891 11 12 KEYLOCK RECORD O
| L ) I I
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Item| Key Name Function
[A | Character display - During operation (Display mode) —
A: Multi-point sequential display mode.
C: Single-point continuous display mode.
During setting (Setting mode) —
Displays the parameter character or set character.

@ | Digital display During operation (Display mode) — Displays:;
@ CH and measured value; @ chart speed; @ clock.
During programming (Setting mode) — Displays the settings.

[€] | Special character indicators | During tag or unit setting, displays characters that cannot be shown in
the character display.

[0 .. ALARM indicators In the case of an alarm, the letters "ALARM CH" light in red and the
CH No. (1 to 12) lights in green.
KEY LOCK indicator Lights whean the keys are locked.
[F1 | RECORD ON indicator Lights when the recording functions are activated.
@ | PRINT indicator Flickers during digital printing and recording.
[H] 'lErmr indicators S.E: Seterror  F.E: Format error
2) Analog scale plate @

The scale length of 180 mm is divided into 100 divisions (standard). The plate can be replaced with an optional scale that
can be manufactured to order.

3) Chart feed mechanism @ — See page 31 for the setting procedure.
Feeds the recording chart at the specified speed. The speed setting range is from 1 to 1500 mm/H (in 1-mm/H steps).

4) Recording chart @ — See page 15 for the loading procedure.
Fanfold recording chart with an effective recording width of 180 mm (total width 200 m) and total length of 20 m, which
is folded into 100 sections.

5) Key controls ©
Used in setting and other operations. See section 2.3 for the functions of the keys,

6) Power switch &
Toggle switch for turning the power ON and OFF.

7) Analog pointer @
Indicates the analog measurement position of each CH. The analog recording position can be read from the analog scale
plate &.

—5_




2.2 RACK

Rack Right Side View

= g

BI!EiEEIE

@ &

T Fuse

A 250 V. 5 A fuse is incorporated in the holder.

@ Key Lock switch

Insert the supplied lock key and tum it to activate the
Key Lock. When the Key Lock function is activated,
the front panel keys are locked and their operations

DS

will not be accepted. However, the |==

@ keys are accepted any time.
3 Recording mechanism

This performs analog recording by 6-point or 12-
point ink pad dot printing with a differem color for
each input, as well as plotter-type digital printing

using a black felt-tipped pen.

@ 8-element DIP switch — See page 21.

Set when additional functions such as Memory Clear
(see page 46) and scale calibration are required.

& 2-element DIP switch

Do not touch this DIP switch as it has been set at the

factory before delivery.

Note: In case an external fuse is used:

Use a fuse with a capacity of 5 A or more.

—




2.3 KEY CONTROLS
These keys are used for setting or
checking the parameters and to
control operations.

Key controls

R
%mmmn-m
1

-
s IAEED
~Ref. How to use dual-function keys +
Each dual-function key ( (7] . etc.) has two functions.
Upper function ... Press the key on its own.
Lower function ... Press the key with [_s=1_] held depressed. )
Key MName Furl;:lion _|
@ Switches the display mode — Each time it is pressed, Itha
recorder alternates between the"multi-point sequential display”
ﬁ DISPLAY key and “single-point continuous display” modes.
il @ When pressed during setting, suspends the setting and returns
the display to the display mode.
@ Deletes unnecessary digits.
@ Deletes the decimal point.
SRAGE ley @ Inserts a blank character in unit or tag setting. (The digit becomes
blank.)
SET SET key Initiates the setting change mode. The underline lights, and the
L] cursor lights under the leftmost digit of the item that can be chang&d._
Used in combination with dual-function keys. When the lower func-
SHIFT key tion of a dual-function key is required, press the key with the SHIFT
key held depressed.
= Minus @ Use when entering a parameter.
i) ) , @ To enter a decimal point, move the cursor to the next digit and
Decimal point , press the “." key before entering a figure.
0 Numeric| @ To delete the decimal point, move the cursor to the next digit and
. keys press the SPACE key.
Turns the recording functions ON/OFF — Each time iici.s pressed, the
recorder alternates between the aclivated condition (ON) and the de-
oo RECORD key activated condition (OFF). (Recording functions refer to analog
recording, digital recording/printing and chart feed.)
Fast feeds the chart while the key is held depressed. The set chart
FEED key feed speed resumes when the key is released. (This function is valid
while the recording functions are ON.)
@ During the setting operation, press to select the parameter above
@ Down key by the cursor (other than the numeric figures). Each time it is
pressed, the parameter changes upward (Up key) or downward
Up key (Down key). :
L @ When checking setfings, press to change the CH No.
Press to move the cursor to the left or right.
E] ( [7] :Press to move one digit to the left — movement stops at the
Cursor keys leftmost digit)
Ej ( (=] :Press to move one digit to the right — movement stops at the
rightmost digit)
Press to record the current data digitally. Do not press during digital
DATA
(W] | DATA PRINT key printing or it will result in overwriting.

—F




DESPLAY

i

) ) |9 ) () ) B 6 B

b | b4 |69 69 |

RECORD FORMAT key|

COPY key

EMND key

From key

CLOCK key
CLEAR key
RANGE key

SCALE key

CHART key

ALARM key

DATA Interval key

TAG key

LIST key

Alphabet key

UNIT key

Percent key
Slash key
°C key

°F key

{preliminary storage) when the ENTRY key is pressed. The parame-
key is pressed.

Key Name Function
Press to enter (store) the settings in the ROM. When several
parameters, such as the range, scale, unit, tag, alarm, etc. are to be
@ ENTRY key stored in one setting operation, the data is first stored temporarily

ters are not stored finally until the [ 3 |
Selects the recording format (analog recording) (optional).

Press to copy the same set values to another channel. See page
43, (This function cannot be used to copy alarm settings.)

Press to store the temporarily-stored (preliminary-storage) setting
contents in the ROM. This operation is not required with a setting
which consisls of only one parameter (e.g. chart speed, etc.).

When setting the range or scale, press this key between the 0% entry
(left end) and 100% entry (right end). (The display shows * ~ ", but
it means “from".)

Press to enter the clock mode display to check or set the time. See
page 25 for the setting procedure.

In the setting mode, press o clear (make blank) the parameter being
displayed.

Press to check or set the range. See page 26 for the checking and
setting procedures.

Press to check or set the scale. See page 28 for the checking and
setting procedures.

Press to check or set the chart speed. See page 31 for the checking
and setting procedures. (3 speeds can be selected with the optional
external drive.)

Press to check or set alarm conditions. See page 32 for the checking
and setting procedures.

Press to check or set the fixed-interval digital recording condition.
See page 34 for the checking and setting procedures.

Press to check or set the tag condition. See page 36 for the checking
and setting procedures.

Press to print the setting content list on the chart. To interrupt printing,
press the RECORD key to OFF. —+ See page 19.

During tag setting or unit setting, press to change the numeric display

to an alphabetic display.

Then press the “ [ |” key to step through the characters forward (A
»B > C..)orthe™ [T]"key to step through them backward (Z

Y+ X..).

Press to check or set the unit. See page 38 for the checking and

sefting procedures.

During tag or unit setting, press to use the % symbal (character). This
has no relationship with the conversion of measured values. “%" is
treated as 2 digits.

During tag setting or unit sefting, press to use the / symbol (charac-
ter).

' During tag or unit setting, press to use the *C symbol (character). This

has no relationship with the conversion of measured values. “*C" is
treated as 2 digits.

During tag or unit setting, press to use the °F symbol (character). This
has no relationship with the conversion of measured values | * See
page 44). “°F"is treated as 2 digits.

— 8




3. OPERATING PROCEDURE

The following shows the quickest way to perform the necessary operations when the recorder is used for the first time.,

3.1 BEFORE SWITCHING THE POWER ON

1/ Check 2] Installation [3] Connections —

@ External check........... @ Limitations on installa- r@ Before connecting ........ See page 11.

@ Model check ............. tion position See @ Input terminals......... See page 12.
| @ Accessory check ...... @ Panel installation page @ Alarm terminals ...... See page 12.

| @ Weight 10. @ Power supply/grounding ... See page 13.
| @ Power consumption

l@ Preparations..............

3.2 AFTER SWITCHING THE POWER ON

Parameter Setling | ..coccoscssmssmmmme—. Sea page 22 for the factory settings of the parametars.

¥
(Be sure to set the following.)

L i
Chart speed setting i Frasgrééc 25 mm/H. A new setting is required if a speed other than this is » Page 31
required.
Range setting -« This is a multi-range recorder, 50 the range must be set for each channel, The
T ranges vary depending on the model. * Page 26
L n -
Scale setting = Mecessary except when directly measuring a voltage value from a voltage input.
T Usually nn}t necessary with temperature inputs (thermocouples, resistance ther- —+ Page 28
mometers).

L
@I the following as raquir@

L
Alarm _sallinq . Up to 4 alarm points can be set per channel. * Page 32
. L
Fixed-interval digital recording ™ Digital recording can be performed at a predetermined time interval. * Page 34
satting
L :
Unit setting ™ Units can be printed with digital recording data. * Page 38
L .
Tag setting =X An ID Tag can be set for each channel. * Page 36
L
Difference recording setting * The difference between channels or from a reference value can be recorded. * Page 40
T
Set the following after
checking. _/'I
v LW |
Time (clock) setting = The time has bean pre-set at the factory. Adjust the time when it is wrong or
i when a different time is required. v * Page 25
Control Qpe'fatia'_;;
L
" - . - " - b . ‘X 3 = = T
Display mufi.a selection fnﬂuldagi the multi-point sequential display or single-paint continuous display » Page 18
1 . L
On-demand digital recording ™ Prints/records the current data. » Page 19
T 1 0
Recording ON/OFF = Select :heth?:d n;; _m?oruinr%unmons {chart feed, fixed-interval digital record-
T ing, on-dema ital recording, analog recording, digital printing) are to be * Page 18
! activaied (OM) or not (OFF). i =
Other ~Various other functions are available including; © skip channals sefting; @ °C/F _, Page 20
display switching; @ chart fast feed; @J_spacifg»calion check; ® scale calibration. aﬁt{:. .

=




4. INSTALLATION

The recorder can be used standing on a table or can be installed in an instrument panel.

4.1 LIMITATIONS ON INSTALLATION POSITION

1/Ambient temperature and. 3 Epyironmental conditions '3 Tilted installation

humidity m“glas g Avoid installing the recorder in the | |Forward tilting: 0°
Temperature range: 0 to 40°C following places. Backward tilting: 0 to 30°
Humidity range: 2010 80% Rh | |4 |y 3 place which is dirty or dusty. | |Leftright tilting: 0 to 10°

Install the recorder in a stable place
subject to the above environmental
conditions.

Angles exceeding the above limits will
affect recording operations.

2. In a place filled with corrosive gas.
3. In a place subject to vibrations or
shocks.

4.2 PANEL INSTALLATION
Panel Cutouts _

Installation Condition

Screw
\; Mounting hardware

—

%

Fix the upper panel side and lower .
panel side using the supplied fit-
tings and secure with screws.

Unit=mm

[

4.3 EXTERNAL DIMENSIONS

e T

Unit=mm

Ll

~Ref. 1 w&‘gh‘l—
About 13 kg

About 60 VA

Ref. 2 Power consumption— (Hef. 3 Treatment before—

transportation

Before transporting or moving the re-
corder, be sure to tighten the ship-
ment lock screw to prevent the inner
mechanism rack from coming out of
the case. —+ See page 2. J

=10 =




5. CONNECTIONS

Four types of connections are used. All are done on the terminal board on the rear of the recorder.

5.1 BEFORE CONNECTING

~ 1] High-voltage circuitry ———
The input signal cords should be lo-
cated away from high-voltage cir-
cuitry and any strong source of noise.
If a signal cord is parallel to a high-
voltage circuit, there should be a dis-
tance of more than 30 cm between
them.

P

~ 2| Supply voltage fluctuations
Do notuse a power supply with signifi-
cant voltage or waveform fluctua-
tions.

b

-3 Securing the terminals ——

The wires should be soldered and ter-
minals tightened securely to prevent
wires from becoming disconnected.

5.2 TERMINAL BOARD.........cccccciccrcccerranenne.. “A" t0 “D" indicate blocks of the terminal board.

AHSOO [

DC Voltage or
thermocouple inputs

terminals

r—lllm terminals (optional)

Thermocouple
=mV (+) terminals
I . Thermocouple
=mV (=) terminals

L input terminals
Alarm terminals (3 and 4 are optional.)
—— External drive signal terminals (oplional)

Terminal screws: M4

AHEOO

Resistance ther-
mometer inputs

T
]

|_ - Input terminals
Alarm terminals (3 and 4 are optional.)

External drive signal terminals (optional)

Terminal screws: M4

AH /700
@ DC voltage or "Wﬂm 'y mmpm - mV (4,
rm i & ] gy .
:Lad i) Ground m"ﬂ; & . For —Ww e
@ resistance ther- i E A58 mlmmm ples. - m¥ (), P
mometer inputs LTmm rorminaig TPt terminals thermometery

External drive signal terminals (optional)

Terminal screws: M4

-11-




5.3 CONNECTION OF TERMINALS

Connection 1 | Input terminals =

Input terminals are provided for either & or 12 points. Connect DC
voltage or thermocouple inputs to both the + and - terminals, and
cannect resistance thermometer inputs to the A, B and C terminals
of each channel.

Alarm terminals

| Connection 2 (only when required) f

= | The standard model has 2 alarm outputs; 4, 14 or 24 alarm outputs
are optionally available. Each output consists of a set of three
terminals. (The AH7 1 model has only 2 outputs.)

Connection 3 External drive signal ter-

minals (optional)

= | This connection is required only when this option is provided.

Power supply and

Connection 4 | o0 ind terminals

- Ffrae power supply (81 to 264 V AC) is used.

1) Connection 1 (Input terminal connections)

@ The method varies depending on the input type of
your recorder.

@ The terminal numbers of CH 1 are shown below. The
terminals of CH 2 and later are located to the right in
sequence.

Signal Name - A B -B |
DC Veltage 29 —
Thermocouple 20 —
Resistance thermometer 29 19

Example of DC Voltage Input

Example of Thermocouple Input

Example of Resistance Thermometer

()

T~ Thermocouple

I |

— =}
(1 Compensation wires
+ —

Connection Connection Input Connection
4 - — (5 A
) +
— 8

(8}

(ay~
] (B)
| % 3-Conductor cord
|

Resistance thermometer

2) Connection 2 (Alarm terminal connec-
tions)

@ 4 alarm points can be set per input channel, but the
standard model has only 2 alarm outputs.

@ When an alarm condition oceurs, N.O and COM are
short-circuited, outputting a make-contact output
(non-voltage contact output). The connection be-
tween N.C and COM is open.

( Ref. 1 Output in case lower-limit alarm is set.
If the lower-limit alarm output is selected for output T}
(ALARM 1), the output according to the relationship
between the measured value and set value will be as
shown in the diagram on the right.

~Ref. 2 Output in case higher-limit alarm is set

If the higher-limit alarm output is selected for output 2
(ALARM 2), the output according to the relationship
between the measured value and set value will be as
shown in the diagram on the right. ‘

~Higher-Limit and Lower-Limit Alarm Output-
Conditions

Aelation Between (ALARM 1 [ALARM 2)
Measured Value and | Lower-Lim Higher-Limit
Set Polnt Alarm OQutput | Alarm Qutput
Lowr-limiz  Highar-limiz
sabing soiting EN [l
TN \ij) ¥ EiS
kmﬁ valug Q Q._. -

NAEYRAY

39y
IITIIITIﬁI QENJE:) Q\E)'j}

S,
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Ref. 3 Connection example

* To light a lamp when an alarm occurs: T
N.O
Power supply
COM Lamp

-Ref. 4 Contact capacity
100 V AC: 0.5 A (resistance load)
200 V AC: 0.2 A (resistance load)
If the above is insufficient, use an auxiliary relay, etc.

e

~-Ref. 5 How to set an alarm
The alarm type (higher-limit or lower-limit), set value,

alarm Mo. and output No. can be set as required for each
alarm point.

See page 32 for the setting and checking procedures.

-

~-Ref. 7 Alarm specifications :
Alarm system :Individual setting, individual display,

~Ref. 6 Alarm outputs 3 to 24
Outputs 3, 4: For 4-point alarm outputs (optional)
Qutputs 3-14: For 14-point alarm outputs (optional)
Qutputs 3-24: For 24-point alarm outputs (optional)
The above are valid only when the required option is
added.

rI='t~='.~’f. 8 Terminal numbers of output 1

OR selection output system. ARSOO.AHGO0]  AR7OO ]
Alarm display :The CH No. whare the alarm occurred él\ o ik} @_@: _@ 1
o Whssu o M| . ®COM | N.C | N.O
ing system : Individual setting for each point (key SN.C COM
. operation). s e | e e
LY o
3) Connection 3 (External drive signal
terminal connection)
These connections are valid only when the external AHOOO-0OND
drive option is added. External drive

4) Connection 4 (Power supply/ground terminal connections)
@ Power supply terminals. ........ The power source is a free power supply from 81 to 264 V AC, 50/60 Hz. Use a regulated

power supply.
@ Ground terminal ..........

weenenenns USE @ sufficiently low grounding resistance.,

’l
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6. LOADING

Ensure that the shipment lock screw (“Tighten screw for shipment™) on the rear panel is loosened (see page 2).

6.1 LOADING ANALOG RECORDING (DOT PRINTING) INK
@ Prepare the pad case supplied in the accessory case. -
The pad case is packed in a transparent package; be Number of Points| Recording Dot No./Color
sure totake the pad case out of the package and remove 6-point recorder | Red; @ Black; @ Light blue;
the lid. The ink pads in the pad case have the colors on ® Green; ® Bmu..rn; © Purple.
the right. 12-point recorder | @ Red; @ Black; @ Light blue;
& Green; & Brown; & Purple;
@ Orange; ® Gray; @ Dark blue; |
L ¥ Olive; @ Scarlet; @ Violet. |

@ Using the handle on the front of the rack, slide the rack Attaching on the printer mechanism @
out of the case.

@ Auach the pad case to the printer mechanism, When
amaching, insert the projection of the pad case into the
notch in the pad fixing plate.

@ Using the handle on the front of the rack. push the rack
back woits original position, This completes the instal-
lation of the ink pad. The shipment lock screw does not
have to be tightened unless the recorder is 1o be
transported.

® Ifthe ink color fades during recording, top up with the
ink provided,

Only one or two drops of ink is enough. Do not supply
too much ink, as ink may flow into the printer mecha-
nism and cause a malfunction,

Add ink to the ink pad through the cotton section on the
bottom.

—14 —




6.2 LOADING THE PLOTTER PEN (FOR DIGIT.#;L RECORDING/PRINTING)

I Prepare the plotter pen supplied in the accessory case.

@ Slide the rack out of the case, and push up the lefi of the
display unit and turn it forward.

@ Tiltthe chart feed mechanism toward the front (see the
next page), and move the printer to approximately the
center position.

@ Insert the plotter pen into the pen holder on the lower
part of the printer, and push in until it is fixed.

® Return the chart feed mechanism and display unit to
their original positions.

~Note 1: Pen tip handling caution
The pen tip is made of nylon fiber. Be careful not to
damage the tip by pushing the pen with too much force,

ete.
_Note 3: When the recorder is not to be oper-_

ated for a long period of time
Remove the pen, cap and store it to prevent the tip from
drying up and to extend its senvice life.

-

Prepare a pen and insert it into the holder.

Note 2: When the pen is replaced ———,
The ink will not fiow smoothly when the pen is new. Hold
lrhapan and rub it lightly against the paper.

Ref. Inklife -,
The service life varies depending on the operating con-
ditions, but the life is typically about 80,000 characters.

.

6.3 LOADING THE CHART PAPER

(@ Prepare the chart paper supplied in the accessory case.

@ To prevent the chart from being fed without being
unfolded, hold one side of the chartand loosen its folds
by fanning it.
Also loosen the folds at the other side in the same way.

@ Unlock the chart feed mechanism open/close lever by
pushing it up with a finger, tilt the chart feed mecha-
nism toward the front, and load the chart in the chart
holder section behind the chant feed mechanism with
the top of the chant (the end where characters are
printed) at the top (so that the circular sprocket holes
are on the left when seen from the front, and the oval
holes are on the right).

Loasen the chart folds. @

-
- ™.,
i
iy

o

Tilt the chart feed mechanism toward the front. @

= mmm




@ Pull out about 30 cm of the chart (do not pass it below
the chart guide),

& Align the left and right sprocket holes with the sprock-
ets, and return the tilted chart feed mechanism to its
original position.

& Withthe char pressure rod tilted toward the fromt, fold
the chant over the chart support.

@ Return the chart pressure rod 1o its original position.
This completes the loading of the chart.

Pull out the chart. @

| Charl press
shaft

How to load the chart in the holder section

Ref. 1 Amount of chart
Charts are about 20 meters long, allowing continuous
recording for about 30 days at a chart speed of 25 mm/
H.

Ref. 2 Chart end mark
The amount of chart remaining is marked on the right in
red figures. When the chart is nearly run out, the end
mark (red letters) will appear on the right. When you see
this, replace with a new chart.

N
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7. Operations

7.1 BEFORE OPERATING

[1] Installation 2| Pen and chart loading [3| Connections
@ Installation position @ Pad case loading @  Input terminals _
@ Environment @ Plotter pen loading @ Alarm terminals (only when required)
@ Tilted installation @ Chart loading @  External drive signal terminals (optional)
—* See page 10. — See pages 14 and 15. | |@  Power supply and grounding terminals
—+ See page 12.

A

7.2 CONDITION AFTER POWER ON

W

L N
C Power OM i The Power switch is provided on the bat-
tom left of the rack.
Analog recording - Continuous] The recorder enters the condition shown
@lovtpanting e an the left. Continuous dot printing is sus-
Display —+ CH No., chart pended.
speed, time Power swilch
:
@ Noresponse forabout 3010) e This is the periad in which the CPU checks
41:? ;mﬂﬁds [ the functions and conditions. Mo key in- ~ =i
1 puts are accepted during this period. E 3. '—f i
@ Measured value display  L........ccoeemmemeed Thn_ measured value is displayed auto-
{multi-point sequential) matically. RECORD ON (]
l Status display
/ The RECORD ON status | it H Year, month and date are printed, and analog recording (dot printing) starts. |
. indicator is; | ifactory setting)

aut | There is no printing or recording, and the printar stops at the left end.
When recording (analog, digital) is required, press to ON.

<Remark> Operation will be performed with the parameters set after @. The factory setting of the
parameters is shown in section 7.3. They can be changed as required.

7.3 FACTORY SETTING OF PARAMETERS (INITIAL VALUES)

Parameters Setting/Check Method
Mumber of | R Factory/Initial | Setting Value Saction Page
Clock (Time) Present time (Note) 8.2 22
1 Chart speed 25 mm/H | B.5 27
Constant-interval recording | Blank (Mot set) 8.7 a1
;Hanga "».I’nl‘t;la.ga il'lpl.lll K: -I:I - 1???“6_ = 8.3 23
Resistance input | P1100:=200 ~ 500°C
i - Same as on left
i Scale Voltage input 0~ 1200 8.4 25
| Resistance input | =200 ~ 500
Unit oC 8.9 35
|Tag Blank (Not set) B.8 33
| nx4 |Alarm Blark (Mot set) B.& 29
(Note) 1989, 05 (May), 01, 00 (hours) 00 (minutes). <Remark> See page 22 for related items.
~———Resetting method Blank (Mot set) "n"— ’
Read the description on Memory | |Blank means that it should be set ac- | |*n”is the number of input channels. It
Clear. —+ See page 46. cording to requirements. is 6 with a 6-point input model, and 12
| with a 12-point input model.
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Ref. 1 Range and scale of
the AH7 [ 1] model
The voltage input or resistance input
is assigned to each channel Mo.
» See page 46.

Ref. 2 Blank parameters

The characters for setting mode iden-
tification and supplementary fixed
display are displayed.

~Ref. 3

External drive specifi--,
cations

All three externally selectable chart

| speeds are preset to 25 mm/H when
Liha recorder leaves the factory.

7.4 SWITCHING BETWEEN MULTI-POINT SEQUENTIAL DISPLAY AND SINGLE-POINT

CONTINUOUS DISPLAY ( [ )

—Mode indication character— — Display mode switching —
@ The display mode can be selecied at any time during —
: - = | Multi-point =se-
operation. - l] e —— p—
@ Everytime |== is pressed. the recorder aliernates l ’ | b= |
between the “multi-point sequential display™ and the | LA I F__..i] I
“single-point cominuous display™, Single-paint con-
@ The mode indication character is displayed to the left ' . m
of the digital display. I___ | El l_
@ The channel 1o be displayed by the single-point con-
tinuous display can be selected with B and E .
& Toswitch between the setting mode and display mode,
press o) .
CH NOY ['J.-'.T-l CHART SPEED _CLOCK]

T

CONECEERREE

BRI

Each point is switched at an interval of about 5 seconds, synchronized with
analog recording (dot printing). However, in case the recording functions are
activated (RECORD ON), fast recording occurs until the channel matches the
CH No. of the digital display.

Multi-point sequential
display

Single-point continuous

The CH No. can be selected with [ * ] and [ T]. Analog recording (dot print-
display

ing) is performed sequentially at a rate of about 5 seconds/dot.
7.5 ACTIVATING/CANCELING THE RECORDING FUNCTIONS ( [§57))

@ The RECORD functions can be activated (ON) or -Recording function switching
canceled (OFF) at any time during operation.

@ Ewvery time @ is pressed, the recorder allemnates I 1
between ON and OFF. [—————

@ The recording functions are activated while the status L —rr—
indicator ( W ) is lit, and canceled when it is not % |
lit. F 7

@ The factory setting before shipment is ON. | T——— ]

Fac_ording Functions Activated (ON) | Canceled (OFF)

1 Chart feed (incl. fast feed) Performed | Stopped | —
@ Constant-interval recording | Performed | Stopped |
@ Instantaneous data recording| Possible | Impossible

2 Analog recording
® Digital printing * List printing

Performed lStoppod |
Performed | Stopped |

* Data, time, chart speed, scale, unit, etc.

-18-




Note: Fixed-interval recording during setting Ref. Digital printing and chart speed
If the time for fived-interval recording is reached while a The contents and timing of digital printing are determined
parameter is being set, digital recording does not occur. depending on the chart speed.  — See page 53.

7.6 ON-DEMAND DIGITAL RECORDING ( [ )
@ The current data can be printed (digital recording) at @ Chart feed and analog recording (dot printing) are
any time during operation. suspended during recording.
@ When is pressed, the chart is fed a little, and the
time and the values from the input channels measured
when the key is pressed are recorded digitally (see the
diagram on the right).

- Example of Recording

e
kil

7.7 LIST PRINTING ( )

@ A list of current set parameters can be printed at any Listed ltems———
time during operation. @ Year, month, date, time

@ When . is pressed, a list of set parameters is @ Chart speed
printed hn: chart @ Range setting of each channel I

St 4 L Al " @ Scale setting and unit of @ach channe

@ To hl.l!..-PE‘I'Id list printing, refer to “MNotes” on the & ‘therliarns fi8g: Siarm, constant-interval recdiing]

following page. are printed only when they have been set. |
[ Example of List Printing |

(This list shows the AHS52 [ model as shipped from the factory.)

:ﬁ.f‘ﬁn'Hi

H L LR

i
il
il

K,

= el

POLOPORoDT

T e
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7.8 CHART FAST FEED ( [f#2))

@ The chart feed speed can increased regardless of the
current setting by simple key operation.

@ While is held depressed, the chart is fast-fed al
a speed of about 600 mm/H regardless of the current
chart feed speed.

~Ref. Manual fast feed of chart

Rotate the gears on
both sides by hand.

@ The chart speed retums to the set speed when is
released,

@ When it is required to feed the chart manually at high
speed —* Refer to “Ref.” on the right below,

_Notes:If the RECORD O indicator is not lit, to
suspend recording and printing:
(1) The ; and kaysarenoraccemed

when the recording functions are canceled
[RECORD ON| out).

@ Press to suspend the recording and list print-
ing. The printing stops as soon as the line being
printed has been printed. In this case, the remaining
data will not be printed even if (&) is pressed again.
However, with alarm printing, the remaining data is
printed when the printing is resumed afer having

been suspended. ]

7.9 DISPLAY AND PRINTING IN CASE OF ALARM OCCURRENCE (CANCELLATION)

@ When an alarm condition occurs, the [A_ARM CH|
indicator in the display and the alarm CH No. flicker.

@ Ewvery time an alarm occurs or is released, the details
are printed on the right edge of the chart.

1) Display in case of alarm occurrence
@ Display meanings

- 1'Alarm occurrence indication
The [ ALARM CH.] indicator (red)
flickers on the status display while the
alarm is occurring (until it is can-
celed).

celed).

2 Alarm channel indication-

The channel number indicator (1 to
12, green) corresponding to the alarm
flickers in the status display while the
alarm is occurring (until it is can-

( Display .

s 1 T = T %
O-0 0 a}fﬁgggc 0.
do 5-.::‘:‘ |2 Jo Ldlo Ll 0o Lie Lo Llle .0s Lo

J 1 |
Flickers in case  The CH No. where the alarm
of alarm. accurred flickers.

-3 How to stop the flickering—
Press [ to stop the flickering of

the [ AL ARM CH. | and CH No. indi-
cators.

\

_Ref. 1 Alarm status display

@ The [ALARM CH. indicator will not go out while
an alarm condition continues at any of the alarm
points.

@ The CH No. indicator goes outwhen the alarm in that
channel is cancelad.

|
|
L

A

~Ref. 2 When the flickering stops ...

T The alarm output is not released even after the flick-
ering has stopped.

@ The flickering of the | ALAHM CH. | indicator can-
not be restarted. The flickering will not restarted
except when the next alarm occurs after an alarm
has been canceled or when a different alarm No.

| QCCUrs.

@ Confirming the details of an alarm
The alarm details of each channel (alarm No., alarm type)
can be displayed in sequence by the following procedure.

D

————Example of Check Display

RG] R3] A -~
Occurrence  Alarm 1 Alarm 2 Alarm 2

CHNo. | !
Alarm No. and type




[1/To start the alarm mode display:
@@

-2 Check ~

B

{The display is switched to the alarm mode.

2) Printing in case of alarm
@ When an alarm occurs or is canceled, the following
alarm printing is printed on the right of the chart.

~Example of Alarm Printing J
When an alarm occurs | When an alarm is canceled

UH + M 15 HHHM.

When all of the alarm details have been displayed, the
| settings be displayed.

Condition Print Details

@ Oecurrence time & CH No.
@ Alarm type @ Alarm Mo.

Oecurrence

Cancellation | @ Cancellation time @ CH Nao.
@ Hyphen @ Alarm Mo.

|
l
frrs
I
I
I

_Notes:Data storage capacity when alarms_
occur and are canceled

@ Data for a maximum of 48 alarms can be stored.
However, only a max. 10 can be printed per ling
when several should be printed simultangously. If,
during the period the chart advances by the amount
{5 mm) necessary for the printing of the next line to
be possible, alarm occurrences and cancellations
occur frequently and there is data for more than 48
alarms, the 48th and later are not stored. If the 48th
alarm is reached, [ OVEH FLOW] is printed affer
printing the alarm.

@ When alarm data has been printed. it is erased from
memary 50 new data can be stored in its place.

7.10 SKIP FUNCTION (CHANNEL DELETION)
The display and recording of channels the ranges of which have not been set are skipped. Therefore, clearing the range

has the same effect as deleting a channel,

When a channel is skipped:

@ Channel display ........cc.ocowenee Mot displayed.
2 Measured value display .......... Not displayed.
@ Digital recording..........ceree..... NOt recorded.
@ Analog recording .........cc......... NGt recorded.

|
|
\

Ref. Skip operation procedure
The absence of range setting means that Clear is as-
signed to the range of that channel. To clear the range,

press (L], Ejand

For a related description, see “Note 3" on page 27.

7.11 FUNCTION CHANGE ... SEE PAGE 48 FOR A RELATED DESCRIPTION.

A DIP switch provided on the upper side of the rack allows
some functions that can be changed as shown on the right.

Mo, Function Ref. Page | Normal |OFF (Frant)
1 — — OFF Operating
2 — — OFF Operating
3 — — OFF | Operating
4 “C/*F switching 44 OFF °C
5 — = OFF | Operating

B Oper- Memory Clear 46

| :ﬁ fre e L. OFF | Operating
8 | tion |Scale Calbration 55

_?1_
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8. SETTING AND CHECKING PARAMETERS

8.1 NOTES ON SETTING/CHECKING PARAMETERS

@ The senings of the parameters when the recorder is
shipped from the factory are.as shown in the table
below. Operation can be started in this condition
immediately after switching the power ON. If other
paramelers are required, set as desired.

@ The ranges have been set for multi-range operation.
Set the ranges as required,
@ Constant-interval digital recording, alarm, tag and
difference recording have not been set. Set them if re-

quired.

1) Parameters and their factory settings (except for optional parameters).

Satting/ |
Parameters
T — Factory Setting Remark |_Chuck Method |
. Section | Page
Satting MName g
; Clock (Time) Prasent time Initial value: 01 May 1989, 00:00 8.2 25
{Comman) | Chart speed 25 mm/H Setting range: 1 ~ 1500 mm/H 8.5 31
Constant-interval recording | Blank (Mot set) Start time and interval can be set. 87| M
[ - = Three r ms are
Range *1 Vollage DC:-50 ~ 50 mV | B range lypes anga sysa .
Thermocouple K: 0~ 1200°C 29 range types - Salect m appecpn- | 8.3 26
L . :
Resistance thermometer | PH100: <200 - 500°C | 8 range types m;rﬁam. —
Scale *2 Voltage -50 ~ 50 Setting range: -9988 - 95999
Tharmocou 0=~1200 28
Number SRS Normally, this need not be set. 84
Chl?l"h&ls Resistance themometer | =200 ~ 500
| L
Unit *3 Voltage mV | No °F conversion, even when set. aa | a8
Thermocouple, resistance hermomater | °C * See page 44. )
Tag *3 Blank (Mot set) 9 digits or less. 88 | 36
Diff di Blank (Mot sat The difference between channels or from a
ifference recording ank (Mot sat) Ul et ey 8.10 | 40
Individual | Alarm Blank (Mot saf) Up to 4 points can be set per channel] 8.6 32

#1:This varies depending on the model (input types and number of input points). Ranges have been set for all channels

except for the resistance thermometer inputs.

* See page 46,

*2: When the analog recording range is set in the range setting, that value will be entered automatically,
#3:These are characters printed in digital recording/printing: they do not appear in the recorder’s display.

2) Summary of setting/check procedure steps

[ Swep |m 1 2 [ ] 4 5 [® 7 |
?ﬁﬂim Igjﬂ Check. S’aEtl_'ltﬂl rf-::r S-Ertdlssirad Store tempa- Set and Memory |
selting m ting mode valua rarily. ragister other || (ROM storage).
Parameter | | gicplay (check (setting display). | | (characters). Sege .
Names display).
Y
Ti et The set con- Set the set-
iTaed | tents can be _, ting items us- |_ =
Chart spoed|—— (L} | checkedir: kg 2porop-
Constant-rterval | @ ther opera- -
| gl feniiey | tion.
Range — E The set wval- Set the set- [Press the |5-aftandr&gis-
ues can be ting items ws- ter other set-
Scale  |——| & checked by ing appropri- || key af ||tings in the SET
Unit pressing the —— -"' ate kays, 1 same way|[—
—— 3] - ter each set- | |(steps 4, 5).
Ta 3 Dar‘d E] fing.
q kays.
Alarm |, als
Difference
recording [ E

<Remark 1> The and (L) to are pressed while holding the key depressed.
<Remark 2> To return to the display mode in the middle of setting or after checking (steps | 1o 6), press the ==| key.
<Remark 3> Each of the unit and tag characters can be set and checked by operating the [% ] and [ keys.
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3) Setting mode display format ... The following shows the initial settings (except for options).

¥ Initial cursor position

Mode Name Display Format Mode Name | Display Format
rw
Time U'“F HIREBEIERE ) UG RHEE NN
{cmck] Month  Date Howr Minute Hﬂl’lgk Chanmed | T.ﬁnalugreoord
Parameler [Time) Pammeter No. | Clswicting  mas. ammwh
character characher WW (0% input valug)+ ~ -+ 100%% input value)
L -
SHEEEEULOLOO0LL _L] HHEEHEEL0UL0ED
Chart Scale
speed c::a;;:;au _p{:harrhz Scale sefing (ma, 1 1digits, left-justified)
Swa:ter character (0% input scale] + -+ {100% input scale)
Constank .FL']' | 'ﬁ]ECDIEC; 000000000
l:lligital:la- L (Hour Mints | Uit e : Channel &tmﬁm
cording | characte ﬁhelﬂleuﬂvm:umwmmi s mw‘“"“"m
E[JF'”E 000000000 ﬁj@_"__ﬁ_’;l_;.‘ poooogoo
Alarm CrameiNo. | | mmﬁm Tag |L_J: crmm Sat characler dige display
Alarm Na, Mo, [max. I —_— — fmax. 9 digits)

The difference recording mode can be entered from the range mode.

4) Setting errors and countermeasures

sound is generated indicating

@ The digital display flickers,
@ The argor indicator ([E.1] or FE)

Correct setting Short beep
B is ﬁ that the setting has been accepted.
Erﬂe;smi?él?r Wrong setti Long beep sound is generated indicating

lights. Perform correct setting by

ul

“8.E" stands for Set Error. This indicator lights when lha]
setting value is impossible although the setting format is
comect.

-Ref. 3 If you make a mistake during setting
If you realize that you set a wrong value (character),
maove the cursor to that digit and set the correct value
(character).

- -

-Ref. 5 If a setting cannot be accepted after_,
several attempts

Press ( + ) to return to the display

mode. The settings of parameters which have been

accepted before was pressed cannot be
|changed.

an error. the following procedure.

Stop flickering. Check details of error. Re-sat the incorrect entry. | T o Shor
iry empaorary (or mamary) storage
Press any key other than Errors can be roughly clas- Fﬂmf'hrfaw'wrmml:‘ha puﬁi- Press a key other than

i = n of the arror and sel the - indi
I sified bj;'_whather ~._:-’_ ‘,E_J or w3 Pl eliol . The error indicator
FE] lights. goes out and the accep-
. lance tone is generated,
indicating temporary or

[T memaory storage. )
-Ref.1 [ 5.E | indicator -Ref. 2 [ F.E | indicator 2

“F.E" stands for Format Error. This indicator lights when
the setting format is wrong.

L J
~Ref. 4 Parameter character display
—= | — Parameter character (Set character for
’ unit and tag setting)
I Underline: Lights when (%) is pressed
(flickers during memaory stor-
age).

L9

- .

-Notes: Operations during setting

@  Input operation — Suspended only during memory
slorage.

@ Rer:ardmg functions — Performed normally, but the

and kays are not ac-
&, (=) @ ()

o g
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5) Key operations
@ Channel No. setting: In case of range, scale, alarm or
difference recording setting
a. The two digits of a CH No. are set individually, but
two cursors are displayed simultaneously.

10's digit  1's digit ]
nll o
'Ilill.li'm!tﬂ"!E | —— #=Cursor 2
~ CHNe.

b. Refer to the flowchant on the right for the setting
method.

¢. When it is required 1o correct or modify a CH No.,
both the digits must be set again,

Ref. When the key is pressed

I If cursors are present below the Ch No. digits, both
the digits become blank.

@ The cursor will not move to the next digit,

1

| @ The cursors for the two digits are displayed simultaneously,

'

| # The value corresponding to the key pressed first is entered as the 10's digit; the 1's digit is left blank. |

1

| & The value corresponding to the key pressed next is entered as the 1's digit, and the cursor moves to the right. ]

1

NO

YES

l {_ |s correction required?

| Go to the next satting. |

Press the E] key to move the cursor back. ]

@ Types of digital display

Multi-point sequential display

Display mode |

(during operation)
Digital display Single-point continuous display
ype ‘

Setting mode
(for @ach parameter)

Ref. 1 In the check display .....
In the check display of the setting mode, the check
display of another parameter can be recalled without
returning to the display mode.

L

| Py
{Alternate each time is pressed)
L SrE)

— The check display appears; pressing switches it to the setting display.

Ref. 2 In the setting display .....
When it is required to recall the setting mode of ancther

parameter, must be pressed to first return to the
display mode.

@ If you have forgotten an operation step in the middle

of setting, press to return to the display mode,

and re-start setting from the beginning.

@ If it is required 1o clear the screen (make it blank);

a. To clear the whole of the selting screen display,
press ([ ]+ }in the setting mode.
Maote that this will return the chart speed to its initial
value,

b. Pressing in the above condition has a differ-
ent function for each parameter (apart from lime,
chart speed and constant-interval recording). For
details, read the description of setting the parame-
lers.
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8.2 CLOCK (TIME)

This setting covers the year, month, date and time of the day. Although they have been set before the recorder left the
factory, please set them again if an error is found when checking.

1) Clock mode display format ... The following is the display of the initial values.

Colon

~——How to Read the Display——
¥: The digit under which the cursor
appears when the clock mode is

hd _r—-lr
L1 Ele [ ][6]818]1

T Year Month Date

Paramater
character

initiated
Hour Minute

(Time of the day) —| [ ]: Indicates the clock
Iﬂ mode.

+—  Underline

. (Colonj:
Flickering ....Check

L LB st Setting

2) Setting items, key operation
Setting ltems Key Operations -

@ Year : 4 digits @ To obtain the lower function of a dual-function key such as or
@ Month & date  : 4 digits , press the key with held depressed.
@ Time : 4 digits @ The cursor moves to the next digit when a numeric key is pressed.

(hours & minutes)
<Remark= The time iz shown in the
24-hour system.

Two cursors are displayed when the minutes are to be entered. The cursors
do not move in this case, and the set value is entered in the 10's and 1's
digits alternately.

3) Setting procedure
- 1) Enter the clock mode —_,

() (oo )+ aia))

The display changes to the clock mode.

The time continues counting, but the displayed time is
not updated.

For the check procedure, see 4) below.

-3 Set the clock

-2 Enter the setting mode
— (The colon stops flickering,
and underline lights.)

The lighting of the cursor indicates the value which can
be set (changed).

{ (%] : cursor moves to right)

{[F] : cursor moves to left)

~ 4| Registration, memory storage
i‘r; X {The underline flickers, and
| "1 setting change mark is printed.)

Set the correct time.
Two cursor appears under the minute’s digits. The cur-
sors do not move. —+ See “Key operations” above.

J

4) Check procedure
@ Year, month, date — Can be checked using step 1) in

procedure 3) above. Press to return to the previ-
ous display mode,

Ref. 1 Note on clock
The clock has been pre-setin the factory. Itis backed up
by a lithium battery so counting continues even in the
case of a power failure or when the power is switched off.
The battery life is over 5 years (total of imes the power
is off).

After storage in the ROM, the display mode returns to
that before the start of seiting. Measurement is sus-
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pended during memaory storage.

-

@ Time — Can be checked in the display mode during
operation. In condition @, the time remains the same
and is not counted up.

Ref. 2 How to start the clock
When B is pressed in step ([<lof 3), the counting of
seconds starts at 00 second.




Ref. 3 Year/month/date and time setting, ~Ref. 4 Initial value and resetting

( ranges Initial value: 01 May 1988 (1989, 05, 01), 00:00
| Year, month, date : 1980 to 2079. For resetting operation, see page 45.
| Time : 00:00 to 23:59  The initial value can be ﬂlspiayed by pressing [ .5 | .
Ref. 5 How to return to the display mode ~Ref. 6 Setting of 60 minutes
To return to the previous display mode in the middle of Itis not possible to set 60 minutes. This should be set as
1 hour.

setting or checking, press

<Example= 13:60 —*14:00

8.3 RANGE

@ This is amulti-range recorder and the type of range and Multi-Range Systems of Different Models—
analog recording range can be set independently for AHSO0: DC voltages (8 types) and thermocouples
each channel (CH). (29 types)

@ Three multi-range systems are available depending on AHBLIL: Resistance thermometers (8 types)

AHTVOO: DC voltages (8 types), thermocouples (29
types) and resistance thermometers (8
types)

1) Range mode display format .. The following shows the initial values (CHI to CH3) of the AH56_
model.

the model. Please check the system in your recorder,

-

—Colon How to Read the Display—

v
'_,' — ¥¥. The digits where the cursors
L 1] . ::I |_ _| D ,_u D L] appear when the range mode

Chﬂﬁﬂel Range CJ Y hing Analog recording range (max. 9 digits ) sefting display is initiated
ing

Paramater N Mo, =B imdi
character cha" e : Chart right side {—_ ] "?ndgdmates the Range
0% 100%) position input value i -
' zmai.?ﬂil;ﬂ;nmt i o I.irnax. ég?gilsr} i ]D = | 4 Underline i
* Including {-) sign but not decimal point.
2) Setting items, key operations
—_Setting Items . Key Operations
For each channel... T To obtain the lower function of a dual-function k h
@ Range Mo. (Range type): 2 digits : SABELETCY ay e i - El
. ar - press the key while holding [_# | depressed.
|@ CJ switching (Internal/External): @ The cursor moves to the next digit when a numeric key is pressed.
4 digits @  Two cursors are displayed when a CH Mo. is entered. When the 10's digit
@ Analog recording range: is set, the 1's digit becomes blank. When the 1's digit is set, the cursor
Max. 9 drglts * moves to the next L'flglt
* Max. 5 digits + ~ + Max. 5 digits |
3) Setting procedure
~ 1 Enter the range mode ~ 2 Check 5
The display changes to the range mode display. The ranges of other channels can be checked.
| (Far the first setting, go to next step3))
~ 3 Enter the setting mode ) -4 Select the channel No. 3
(The underline lights,
and the cursor lights.) _'
The cursor indicates the position which can be set Select the desired CH No.
(changed). For cursor operations, refer to "Key operations” above.
{ [%] : cursor moves to right)
Lﬂ m : cursor moves to left) J




Select the range No. -

'(m
(&)-(2)

~ B8] Switch the CJ ]l

() (o)

For the range Mo., refer to the table on page 28.

-7 Set the analog recording range

(-8 (@) (aC)

| When the CJ (reference contact temperature compensa-
tion) is;

« used (necassary, internal) *,

+ not used (unnecessary, external) 0.

Set to 0" except when thermocouple inputs are used.

.

-8 Temporary registration y
(The next CH No. is dis-
played.)

Set the input for the left (0%) position of chart as 5

digits max. .
Set the input for the right (100%:) pasition of chart as
5 digits max. .

e

-

-9 Set and register other channels ———

D OEEEN |

sure to temporarily register that data.
{Otherwise, the set contents cannot be stored in the
ROM.)

e -t

~10  Store temporarily-registered data in memory——

{The underline flickers and
= setting change markis printed.)

Sel the data for other channels in the same way (steps
[2] to[El). The copy function is recommended when the
same data is used for more than one channel.

*See page 43,

e

The contents registered in step & are stored in ROM,
After storage in the ROM, the display mode retumns to
that before the start of setting. Measurement is sus-
pended during memaory storage.

A

4:! Check prnnedure ... Use steps[TlandZ]of 3) above to check the settings of each channel. Press E%‘ o

return to the previous display mode.

~Note 1: Range No.-, -Note 2: Number of
not listed in the table | digits of analog re-

A Set Error occurs if a| | cording ranges
range No. that is not pres- | | If 6 or more digits are sef
ent in the range list is sel. | | as the input value ofthe left
*See ‘Ref. 7°. | | (0%) position, will
not be accepted.

b

~Ref. 1 Howto delete the deci--,
mal point and excessive digits
Decimal point: Move the cursor to the
naxt digit and press

Excessive digit: Move the cursor to

the digit and press :

o4

_Ref. 2 How to clear the whole .
of the display

Press to clear the whole of the
setting screen display. Pressing [&7]
in the above condition performs a
different operation.

Note 3 In case Clear is assigned
Ifclear is assigned ([ & ] + [ov] ) during range setting,
all the functions of the channel (display, dot printing,
digital recording/printing) are stopped and the channel (s
skipped. The scale, alarm, unit and tag setling contents
for that channel are also cleared. —+See page 21.

Ref. 3 MNote on “Unit" and-

“Decimal Point” in the table

Unit : The unit of digital printing/
reconding when the unit has
not been sat.

Decimal Point : The number of digits below
the decimal point when the
scale has not been sel.

*See “Mote 3",

L "

If the range of a channel forwhich the scale and unit have
been set is changed, the type and unit of the new range
are copied. If E]
changes, they are not copied.

is pressed without making any|

Ref. 4 In case the range is changed ——

~Ref. 5 Minimum analog recording ranges —.
The range can be set arbitrarily; be careful that resolution
and accuracy are appropriate. —* See page 77.

Input Minimum Range
DC voltage 1/5 of full scale '
Approx. | 2/5 (converted info electromotive
Thermocouple force) of full scale

mipmeter

 — . o

Resistance ther- | ;o1 wici (P1100, JPHDD) 7
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-Ref. 6 Resetting the initial value

~Ref. 7 Setting error

™

There are three types as follows, although they may vary If the display flickers when F,ﬂ is pressed, a setting
depending on the model and channel. — See page 46. ST s i b s e Canty. [ T
Input | Range No. cJ figatog Wscusliny Pt stop the flickering, and set the item again. *See page
DC voltage 07 _| Unnecessary | -50 ~ 50 mV 23 (Setting Error).
Thermocouple 20 Macessary 0 ~ 1200 C
ml"tll‘ 52 |Unnecessary | —200 ~ 500°C
5) Settings ... with the AH 7 D0 model
Example | CH No. Range Type Analog Recording Range Set Value (Display Format)
@ 1 DC: =125 ~ 12.5 mV -5~ 12mV RO1:050-5 ~ 12
@ 2 | K:-200-8600C ~100 ~ 500°C R02:191 -1 = 500
@ 3 P1100: 200 ~ 300°C 50 ~ 250°C R03:54050 ~ 250
Table: Range Mo. List
Range Type unit | Decims Range Type unit | Oocime Range Type unit | Decimal
MNo.| Mesasuring Range Places | | No.| Measuring Range Places | |Mo.| Measuring Range Places
05| DC:=125~125mV MV | 2 |18 | K:—200 ~300°C 'C | 1 |33 | W5:0~2320C ‘| o
06 | DC: 25 ~ 26mV Mv| 2 |19 | K: =200~ 8600°C ‘| 1 |34 | Wo:0~2320C Tl o
07 | DC: —80 ~ 60mV My 2 ||20 | K:-200~1370°C ‘C| 0 ||35| PR20:0~1880°C Tl o
08 | DC:-120 ~ 120mV Mv| 1 |21 ] E:-200~350°C ‘G| 1 ||26 | PRS:0~1800°C ‘C| o
09 | DC: =200 - 200mV Mv| 1 [|22 | E:-200~900°C 'C| 0 | |37 | NiMo: 0~ 1310°C <l o
10 | DC: 500 ~ 500mV MV | 1 (|23 ] J:=200 ~ 400°C 'C | 1 | |38 | AuFe: 0 ~ 300K K|
11 | DG: -2~ 2V 3 24 | J: =200 ~ 1100°C ‘C| o 39 | Platingl: =100 - 300°C | 'C | 1
12 | DC: -5~ 5V 3 ||25] T:-200~250°C ‘G| 1 ||40 | Platinel: —100 ~600°C | "C | 1
26 | T:-200 ~ 400°C ‘C | 1 ||41 | Platinel: -100 ~ 1390'C| 'C | 0
50 | PHOG:—100~100°C | "C | 1 [|27 | R:0~1760°C 'C| 0 | |42 | U:-200 - 250°C G o1
51 | Pt100: 200 ~ 300°C Cl 1 28 | 5:0~1760°C C| 0 43 | U:-200 ~ 450°C T 1
52 | PHOO:-200~648°C | 'C | 1 | |29 | B: 400~ 1820°C ‘C| 0 | |44 | U:=200~600°C ‘Tl o
53 | JPH00: =100 ~100°C | "C | 1 |30 | NiCr: 0 - 350°C G| 1 | |45 | L:-200 ~ 450°C Tl 1
54 | JPt100: =200 ~300°C [ "C | 1 31 | NiCr: 0~ 700°C ‘Sl 1 46 | L:-200 ~ 900°C cCl| 0
55 | JPI00:-200~649°C | 'C | 1 |32 | NiCr:0~1300°C cl o
56 | JPI50:-200~648°C | 'C | 1 | 118}
57 | PiCo: 4 ~ 374K K| 1 |
8.4 SCALE

This operation sets the scale for the analog recording

~——Example: Range No. 07 (DC: +60 mV)——,

range. This is also used as the digital display and digital Analag l‘*ml'dlﬂu
recording scale. Tw“:‘
In the example on the right, the relationship between the Measuring —&0 o S0 60
analog recording position and digital display/recording range (mV) ————— =t
and the input signal values are as shown in the following LT o I n,
table Analog = — — ¢ Y

: recording (%) o - TG ;- 100
Input Signal (mv) | -80] 0 10[ 30] so[ &0] 100 Digital L i i H )
Anlog Recording (%) [Boimiowerint| 0| 50 100]Abmve gher i displayr ~'® %0 y " e

recording Scale setting value

Digital Display/Recording | -450[-150/ -100| 0/ 100[ 150] - ]
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1) Scale mode display format .... The following shows the initial values (CH1 to CH3) of the AH56_* model.

.' - l—cﬂlﬂﬂ

——How to Read the Display —
W¥: The digits where the cursors

CEEEEEEENO000UD

Channal  Scale setting (max. 11 digits * left-justified)

Parameter
charactar =
07%) position scale value | o
Emax. 5 digits) max. 5 digits)

* Including (=) sign but not decimal point.

2) Setting items, key operation
Setting ltems

100%) position scale valu&})

appear when the scale mode
setting display is initiated [

8" indicates the Scalal

mode.
— |+—Underling

|
|
J

Key Operations

For each channel... 1-

@ Analog recording range D%lnput
Scale value in max. 5 digits *

@ Analog recording range 100% in-

put:

Scale value in max. 5 digits *

or L]
@

:

to the next digit.

, prass the key with held depressed
he cursor moves to the naxt digit when a numeric key is pressed.

Two cursors are displayed for the entry of a CH No. When the 10's digit is

sat, the 1's digit bacomes blank. When the 1's digit is set, the cursor moves

btain the lower function of a dual-function key such as

@@1

3) Setting (checking) prncadura
| Check

~[1] Enter the scale mode

() (o )+ (&) K (4] (1]

-~ Enter the setting mode .

(The underline lights,
and the cursor lights.)

SET
[

The display changes to the scale

The scales of other channels can be

mode display. checked. position which can be set (changed).
(For the first setting, go to step[Z]) ( (5] : Cursor moves to right)
L ) ([] : Cursor move to left)

The lighting of the cursor indicates the

~ 4| Select the channel No.——,

-|5] Setthe scale

(-8 (=) (E) ()

-6 Temporary registration—

(The next CH No.
is displayed.)

Select the desired CH Mo.

For cursor operations, refer to “Key
operations” above.

| —+See item 5).

. J o\

Setthe scale values corresponding to |
the analog recording range.
To set the decimal point

Every time the data for one channel
has been set, be sure to temporarily
register the data.

(Otherwise, the set contents cannot
|JJE stored in the ROM.)

-7 Set and register other channels ———

EEEEEMN

8] Store temporarily-registered data in mem-

ory
{The underline flickers, and
L setting change mark is printed.)

Set the data of other channels in the same way (steps [4]
ta [El). The copy function is recommended if the same
data is to be set for more than one channel.

+See page 43.

4) Check procedure ..... Use steps [1] and [Z] in 3) above to check the setting of each channel. Press
return to the previous display mode.

—29_

is suspended during memory storage.

The contents registered in step & are stored in the
ROM. After storage in the ROM, the display mode
returns to that before the start of setting. Measurement

J

oy | 1O
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5) Setting the decimal point

(1) In case of DC voltage and
current inputs

In step 5] on page 29, set the scale

with value to which the position of the

@ In case of temperature input

In step/Slon page 29, set the scale with the value to which the position of the
decimal point is assigned.
« When it is required to increase the number of digits :

% LY

decimal places will be the standard for the range.

decimal point is assigned. ) <Example>
<Example> Measured value with Range Setting Scale Seiting | Measured Value
range. . K ar:%lnlg K:0-1200 | 0.0 ~ 1200.0 8503 |
g:ﬁ:fdr:ff: ir?pul of | |*When itis required to decrease the number of digits :
5 mV: <Example= il
Scale Setting Measured Valug _Flanga Setting | Scale Setting Measured Value Remark |
Mane 5.00 MNone 120.3 * “Ref. 2"
10 ~ 10 5 T:0~200 0~ 200 120.3 MNota)
—10.0 ~ 10.0 -5.0 0 < 2000 120 * "Mote 1"
~10.00 ~ 10.00 =5.00 Mote) Because the scale setting has not been changed, the number of

* See “Mote 17,

~Note 1: Decimal point position setting rules -
If the decimal point positions of the 0% input and the
100% input are different, the seiting with less digits below
the decimal point is adopted. This rule is also applied in
the opposite way, when it is required fo reduce the
number of digits below the decimal point of a temperature

input.
<Example>

Scale Setting | Measured Value
0.000 ~ 100.00 60.00
50.0 ~ 150.00 60.0

0.00 ~ 100 60

e A

Note 3:Scale setting and _
i alarm points
The alarm point values must be set
within the scale. Therafore, the alarm
points must be set again once the
scale is changed.

_Ref. 1 Range setting and scale
When the range is set, the values are copied to the scale.
As the voltage (mV, V) range is scaled by the preset
values, usually it is required to set the scale again.

The analeg recording range is
copied to the scale, but the deci-
mal point is determined based on
the range type (see the table on
page 28) without corresponding

~Note 2:In case Clear is assigned .

@ If clear is assigned | - e ) during scale

setting, the values become the values set at the time
of range setting (same condition as in “Ref. 17). A
similar thing occurs with the unit, while the alarm and
tag settings are cleared (initial values: Blank).

@ If Clear is assigned after changing only the channel,
the channel before the change is processed in the
same way as above, while the display shows the
setting of the channe! after change.

L

~Note 4: Correspondence of decimal point in range setting——

<Example= Range R0O10300.0 ~ 10.0

The scale (copy) is a display of 0.0 ~ 10.0,
but it is actually handled as 0.00 to 10.00.
Change the scale setting to 0.00 ~ 10

to the scale. ence (°), then setlo 0.0 ~ 10.0 again.
To change the setting of the deci- |~ See "Note 17,
mal point, use the operation

J shownin the axampﬂeonrhengm

—— A

_Ref. 2 Tamparatura input scale
Scale setting is not reguired because the values of the
range setting are copied. If it is required to change the
positions of the decimal point shown in the table on page

<Example> When the range setting is No.06 with 0to 20 28, use the scale setting function. *See paragraph 5).
mV, the values from 0 mV to 20 mV are
preset as the scale. gl

~Ref. 3 0% input and 100% input

0% input: The setting value input for the left end of the
analog recording range (left side of chart).

100% input: The setting value input for the right end of the
analog recording range (right side of chart).

b

H&f 4 How to delete the decimal point nnd
excessive digits
Decimal point: Move the cursorto the next digitand press
SPALE
E2Fri-| o
'Essive digit: Move the cursor to the digit and press
E
i s

A

~Ref. 5 How to clear the whole display
Press to clear the whole of the setting screen

display. Pressing in the above condition has a
\ different significance. — See “Note 2°,

Ref. 6 Initial values and resetting

@  The initial values vary depending on the model and
CH No. * See page 46.
@  For the resetting operation, see page 47.

=




Ref. 7 Limitations of setting values
@ Use only the numeric keys ([0 to £ ),[and = The
max. number of digits is 5 for each value.  Note)
@ Spaces must notbe entered in the middle of a value.
Mote) The symbol (-) is counted as 1 digit, but the decimal
point is not.

8.5 CHART SPEED

This setting operation sets the recording chart speed. The
setting range is as shown in the diagram on the right. The
speed can be set in | mm/H steps.

Setting Range ( 'V : Initial value ... 25 mm/H)

L
I (25} 1500

(Unit: mm/H)

1) Chart speed mode display format .... The following shows the display of initial values.

Colon—, ¥

08CEERE000000000

P Chart speed (4 digits)

character

2) Setting items, key operation

~How to Read the Display

¥:The digit where the curscr ap-
pears when the chart speed mode
is initiated

- ? : Indicates the Char

g ¢4 speed mode.

— +— Underline

Setting Items r
@ Chart speed: 4 digits

Key Operations -

| @ To obtain the lower function of a dual-function key such as or

5 , press the key with held depressed.
_ @ The cursor moves to the next digit when a numeric key is pressed. (This
does not apply to the lowest digit; move with E| 3

3) Setting (checking) procedure
~ 1| Enter the chart speed mode

[I]“ SHIFT +m]

-2/ Enter the setting mode

(The underline lights, 1

and the cursor lights.)

The display changes to the chart speed mode display.

rT Set the chart speed

Tha lighting of the cursor indicates the position which can
be set (changed).

( (%] : Cursor moves to right)
\( (5] : Cursor moves to left)

~/4| Store data in memory

ﬁ (The underline flickers, and
setting change mark is printed.)

Set the distance per hour (mm/H) as 4 digits. Entering a
space will cause an error.

{If 25 mm/H is required, set TICIEE )

To set the decimal point -+ See item 5).

~Note: Influence on fixed-interval recording—,

Changing the chart speed causes the fived-interval re-
cording seiting to be cleared (blank). The fixed-intarval

After storage in ROM, the display mode returns to that
before the start of setting. Measurement is suspended
during memory storage.

- s

Ref. 1 Clear

Press to return to the initial value display (25 mm/
H).

| recording should be set again when it is required.
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Ref. 2 Initial value, resetting

Initial value: 25 mm/H

Related information —+See page 46.

8.6 ALARMS

@ Four alarm points can be used per input channel, and

any alarm type (higher limit, lower limit) can be
assigned to each of them. The maximum number of
alarm points is 4 x 6 (CH) = 24 points with 6-point
input, and 4 x 12 (CH) = 48 with 12-point input.

@ Two alarm outputs can be used. Each of the alarm

input points can be assigned to either of the outputs
{No. 1, 2). It is possible to assign several alarm points
to a single alarm output, but the alarm output outputs
an alarm whenever an alarm condition is generated at

Ref. 3 How to return to the display mode

To return to the previous display mode in the middle of |

1
lsut!i.ng or checking, press 3

By

-~ Principle of ﬁlﬂrmﬁ

| 2 3 4= MamMo. ~Alam outputs
L] L H| = Alarm point, |
i i NC COM MO
typs ALt ® ® ®
! 4 3 2 | L:Lower limit
!L! : : : H: Higher limit: 4 2 w0 & @
CHIZ :
{CHE) i

any of the alarm points.

1) Alarm mode display format ... The initial display consisis only of “H".

vy v r Colon

OB AREEEI000

~——How to Read the Display —
¥¥. The digits where cursors ap-
pear when the alarm mode

== Channel Alarm Qutput  Alarm value setting sefting display is initiated
oo s pe  No.  (max. 5 digits, left-justified *) —— : “A" stands for Alarm mode.
Alarm No. - Left-justified. Il
* Including (—) sign but not decimal point. j_ « Underline
2) Setting items, key operation
Setting ltems - Key Operations \
For each alarm point ... @ Toobtain the lower function of a dual-function key such as i or
@ CH No. : 2 digits . press the key with held depressed.
'é; ﬁzﬁ I““' : 1 g:g;: @ The cursor moves to the next digit when a numeric key is pressed. |
@ Output {Ipu-e 2 digils @  Two cursors are displayed when a CH No. is entered. When the 10's digit
® Alarm value : Max. 5 digits is set, the 1's digit becomes blank. When the 1's digit is set, the cursor
moves to the next digit.
3) Setting procedure
~ 1 Enter the alarm mode—— 2 Check

(&) (o ] ()

)

-3 Enter the setting mode—
(The underline lights,

and the cursor lights.)

The display changes to the alarm
mode display.

\

Other alarm points can be checked.
All of the set alarm points are dis-
played in order. —+See page 20.
For the first setting, go to step[3|

. .

The cursor lights at the left end.
The lighting of the cursor indicates the
position which can be set (changed).
{ [5] : Cursor moves to right)

( [=] : Cursor moves to left)

-4 Select the channel No.——

-5 Select the alarm No.———,

-6/ Select the alarm type —

E]mm and L are dis-

played alternately.)

Select the desired CH No.

A max. of 4 alarm points can be set
|per channel. This step is used to
| assign an alarm Mo. to each alarm for
| identification.

\

Select whether a higher-limit (H)
alarm or lower-limit (L) alarm is en-
gaged.

H: Higher-limit alarm

L: Lower-limit alarm
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(T Select the output No.

@ {For 7, see “Ref. 10".)

8] Setthe alarm valug———

~ 9] Temporary registration—

{The next alarm point
display is displayed.)

Select the output No. through which
the alarm signal is to be output.

Set a max. of 5 digits. If the scale has
been set, the alarm value should be

Every time the data for one alarm
point has been set, be sure to tempo-

When “0”is set, the alarm signal isnot | |set based on the scale values. rary register the data.
output and only the alarm indication {Crmanwsg, the set contents cannot
appears. Alarm occurrence and can- | be stored in the ROM.)
cellation are printed even in this case. | | ]| il

[11] -registered data in
_[i0 Set and register other alarm points 1 Store temporarily-reg o

memory
ST (The memory colon flickers, and
."'Iu setting change mark is printed.)
The contents registered in step (5] are stored inthe ROM.
After storage in the ROM, the display mode retumns to

that before the start of setting. Measurement is sus-
Lpendad during memory storage.

'-IZ![I][BE

Set the data for other required alarm peints in the same
way (steps [d] to & ).

e mm————

B
==| 10

4) Check procedure .....Use steps [1 and Z of 3) above to check the setting of each alarm point. Press
return 1o the previous display mode.

5) How to set the same alarm setting for all channels
The copy function {with the key) cannot be used when setting alarms.,

The setting operation is much easier if all channels use the same alarm conditions (alarm No., alarm type, output No., alarm
value).
<Example> To copy the set contemts of CHI to another channel:

fl_' Set the alarm conditions for CHO1l——— /2| Set CH02 "

SetCHMo. 01 using steps 7] to & on the previous page. | Press [T toreturn tothe CHO1 display, change the

j |CH No. to 02, and press

4] Store temporarily-registered datain mem-
ory )

Press [%] . Thedataforallchannels registered in steps

= and [ is stored in the ROM.

Set the remaining channels by the same operation as in
step [ above.

[233 Set other channels ;

6) Setting examples
Ex- | CH Range Setting Alarm
amsle | No. [No.] Anaiog = Scale Setting " ¥ Alarm Type ":'“H‘tl;-‘_'-“ Alarm Value | Alarm Setting
._@ 1 (06| =10~ 10 0 ~ 1000 2 | Highar i sEmv* AD1 2H01750
[-]] 2 |06 0~ 20 0 ~ 1000 3 | Lower 1 250 ADZ2 3L01250
[ ] 2 |06] -5~25 0 ~ 1000 1 Higher | 1 10mV* A2 1HO1500

* Alarms values must be within the set scale range rather than the analog range, otherwise the alarms will not operate.
~+See “Note 3" on page 30.

rNote 2:In case Clear is assigned during scale _
setting

If Clearis assigned ( + @ ) during scale setfing,
all of the alarm points of that channel will be cleared
{blank). If alarms are required, they should be set again. | ~
Related information

+See “Note 2° and “Nofe 3" on page 30.

~Note 1:In case Clear is assigned

@ If Clear is assigned ([ 5]+ ) during alarm

setting, alarms at that alarm point will not function.

If Clear is assigned after changing only the channel
and alarm, the alarm point before the change is
cleared (see above), and the display shows the
setting value of the changed channel and alarm No. |

@
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;"Hef. 1 Alarm No.——
|A max. of 4 alarm points can be set
| perchannel. Analarm Mo. is assigned
to each for identification. Alarm Nos.
can be assigned in any order, without
|any restriction.

A

Ref. 2 Alarm type
An alarm can either be a higher-limit
alarm or lower-limit alarm. The alarm
type can be set as required for each

lEllarrn point.
|

A

-Ref. 3 OR output
The outputs of several alarm points
can be assigned to one output No. In
this case, the output outputs a signal
when an alarm condition occurs at
any of the alarm points.

~Ref. 4 Display order
Press [ ] to display the alarm Mos.
and alarm types in channel order,
then the contents of each alarm point
will be displayed in sequence.

Press E] to display them in reverse
order.

~Ref. 5 Initial value, resetting -,
Initial value: Only “H"is displayed. *
For the resetting operation, see
page 47.

* Only “H” (higher-limit) is displayed
asthe alarm type, and all other digits
| are blank.

-

~Ref. 6 How to return to the
display mode 1

To return to the display mode during

setting or checking, press o

el

| 1

~Ref. 7 Alarm printing
The alarm infermation is printed on
the left of the chart whenever an al -
arm occurs or is canceled (reset to
normal condition).

Occurrence  08:451L2
| Cancellation  13:20 3-1
Related information —*See page 20. |

_Ref. 8 Output
tions

Contact capacity: 0.5 A~ 100V AC
0.2A~200VAC

specifica-_

h r

~Ref. 9 Alarm indication——
One of the CH No. indicators on the |
left of the status display
| ALARM CH | indicator lights.

» See page 20.

~Ref. 10 Indication-only out-,
' put

When the alarm output signal is not
required but the alarm indication is
necessary, set “0" as the output No.
Alarm printing is also performed in this
case. —* See step [7] .

~Ref. 11 Alarm cancellation—,
The alarm is not canceled until the

measured value enters the normal
range or the alarm point setting is
changed.

~Ref. 12 How to delete the-
decimal point and clear ex-
cess digits from the display

Decimal point: Move the cursor to
the next digit and
press the key.
: Move the cursor to
the excess digit and

| press the [Hi key.

Excess digit

8.7 FIXED-INTERVAL DIGITAL RECORDING
This function allows digital recording at a set time inter-

val. The start time can be specified (in the 24-hour system)

s0 that digital printing can be performed starting at the
required time, at the required interval. In digital record-

ing, @ time, @ CH No., & measured values and &) unit
ifirst 2 digits) are printed out in this order.

1) Fixed-interval digital recording mode
display format ... The initial display is blank.

¥. The digit where the cursor ap-
rfl""“"‘1|_| Sl e PR () 111 | | Solatrmy U pears when the fixed-interval
[1] 1 @ E D E @ . i [2]:[A] @ digital recording mode is initi-
n eIl E M R E e 00 [ e i
Parameter i ' et el T rg)r): Indicates the fixed-
character Interval Hour Start time l I_F_ i interval digital re-
=|=| T cording mode.
2) Setting items, key operation A Undarline )
—— ~Seﬂing ltems Key Operations .
‘L Interval period 4 digits @ To obtain the lower function of a dual-function keys such as or
@ Efs;g:' En:es L 4 digits _ , press the key with [_se7 ] held depressed.
ur system) J | @ The cursor moves to the next digit when a numeric key is pressed.

——How to Read the Display—.
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3) Setting procedure
‘1| Enter the constant-interval digital record-

8 ~ 2| Enter the setting mode
SR ﬁl {The underling lights, and
underline lights, a
1M§n||([ SHIFT ][ms“]} the cursor lights.)
The display changes to the constant-interval digital re- The cursor lights at the left end. 1
cording mode display. The lighting of the cursor indicates the position which can
be set (changed).
([3] :Cursor moves to right)
| [7] :Cursor moves to left)

L A

-3 Set the interval ‘4] Set the start time 5| Store data in memory ——,
(The underline flickers, and

i E setting change mark is printed.)

The minimum interval is 5 minutes | | Set the time in the 24-hour system. After storage in the ROM, the display

and maximum interval is 24 hours.| | The setting range is from 00:00 to| |modereturnstothatbeforethe startof

However, it should be noted that the | | 23:59. sefting. Measurement is suspended

minimum interval may be rastricted by [ during memory storage.
\the chart speed. —* See "Note 17, | | J L )

w

4) Check procedure ... Use step [1] of 3) above to check the setting. Press to return to the previous

display mode.

~Note 1: Interval setting condition : B
The minimum intarval is restricted by the following con- Example 1: €5 = 20 mm/H Example 2: CS = 200 mm/H
ditions based on the chart speed. 14 : KT _ '
Ts 14 ) 20 = 0.7 H {42 minutes), 200 = 0.07 H (4.2 minutes),

cs sg the interval must be setatl but the minimum interval is

(T: Interval Time CS: Chart Speed {mm/H)) 42 minutes or more. limited at 5 minutes so the

[ﬁm PNCGTRN 11w ok i o inktuer ittt b

i A

Note 2: In case Clear is assigned Note 3: In case the chart speed is changed —,

£ i A The fixed-interval digital recording setting is cleared
If Clear is assigned ([ L] + E ) during fixed-interval from memory when the chart speed is changed. The
digital recording setting, fixed-interval digital recording is setting should be sef again if required.
|impossible.

A

s Note 4: Whether the fixed-interval digital recording time is altered after a power failure
| @ The time will not be altered if the power supply is recovered before the end of the next day. -—» re-setting not required.

@ The time will be atered if the power supply is recoverad following the next day and the division of “24/Interval” is not an
integer. —re-setting required.

<Reference 1> “24/Interval” = Integer in the following cases.

1: 00 122 | | g0 | L. 1: 36 2:00 2:90 2: 40

3: 00 4:00 4:48 B:00 | 800 | 12:00 | 24:00 | 48
Minwe | 5 | 6 | 8 9 [ 10 [\a2) 5] 16 [ 18] 20 [ea 90| 32 | 36 | &1 | 45
The time will not be altered if one of the above interval times is selected. |

| Hour:Minute |

<Reference 2> Power failure/recovery times and necessity of re-setting '

Re-setting not required " Re-setting required o
0.00 0.00 .00 00 | |
0.00 0.00 0.0 1 I l |
| = | al A Y |
Power fallure Power recovery
Py S L 'r Also when the interval is other than those listed in
Not dependent on the interval. <Reference 1>.




~Ref. 1 Interval Ref. 2 Start time

The interval rafers to the time between each digital re- This refers to the time when digital recording is to ba
cording. It can be set in 1-minute steps. performed for the first time. It can be set in the range from
It iz not possible to set 60 minutes. (This should be 00:00 to 23:59 in 1-minute steps.
regarded as 1 hour.) It a time before the present time is set, recording will start
| For the condition, see "Note 1", from that time the next day. )
Ref.4 Howtoreturntothe Ref.5 How to clear the

~Ref. 3 Initial vaiue, resetting display incds 0k i ieisniay

o | Sl T [atim 1o e [Erenious display | |pregg to clear the whole of the
Forthe resetting procedure, sespage | | mode in the middle of setting, press | il
47. f— | |setting display.

L ) )

8.8 TAGS

Example of Printing

A tag can be set for each channel. The tag characters are
(Digital printing) ' (List printing)

printed on the chart when digital printing and list printing
take place, and are used to identify the object of measure-
ment and recording.

3§ b 8

1) Tag mode display format

The initial display is blank.
e —How to Read the Display

OBt o, ¥: The digit where the cursor ap-
'_l I: M ] Q pears when the tag mode setting
_l D D |_| Ij J g display is initiated
‘E oo ﬁgannal Setcharamr digit display (max. 9 digits) — : Thecharacter to be setinthe
g@;ﬁ?ﬂ' Spm:ral dlspla? J (Figures are displayed as the cursor is moved.) L—Jl digit indicated by the cursor.
*~ Underline

2) Setting items, key operation

Setting ltems 1 Key Operations

For each channel to be tagged ... @ To obtain the lower function of a dual-function key such as - 0 |r’

oliy 4 L R

i Tﬂg set Charaﬂtgrs. MEI g dlglls ar | press H"Iﬂ‘ kE’? "HII“'I- SET hﬂld daplaﬂsed.

@ Thecursorkeys( [=] ,[7] )areusedtoassign positionsinthe display.
The position of the cursor is the character which can be sel.

r

3) Characters that can be set

Mumerals | 0-9,— [O-8E
Letters A~7 |___| A—=*B+C) [T]A>Z—+Y—) [&] hocnangelrnmnurrmfatstolauars.
Other ., %,/,’C,’F | o, (Space): [B%%) %/ °C,and °F should be pressed with | swr | held depressed.

°C and °F are regarded as 2 digits. Therefore, they cannot be used as the ninth digit.

—836 —




4) Setting procedure
~1] Enter the tag mode——

()(Cew )(2))

The display changes to the tag mode
display.

.

-2 Check <

BEGE

Select the CH No. with @ and ™ |
move the digit (with decimal point)
with = and = , and check the charac-
ters in the set character display.
(For the first setting, go to stepE.)

e

-3 Enter the setting mode——,
B0

The cursor lights at the CH No. dis-

play. o

The lighting of the cursor indicates the

position which can be set (changed).

{ [3] : Cursor moves ta right)

|( (%] : Cursor moves to left)

~4] Select the channel No.——

""‘-’

Select the desired CH No.

o

-[5] Set the unit character——,
See “Characters that can be set”,

@  Move the cursor to the first digit of
the set character digit display,
and press the key for the desired
character (check itin the set char-
acter display).

@ Set the second digit and later in

the same way.

Temporary registration—

(Changes to the

next channel No.)
Every time the data for one channel
has been set, be sure to register that
data temporarily.

8]

(Otherwise, the set contents cannot
be stored in ROM.)

\ J

Same as steps [4) ta&].

~ 7| Set and register other channels

-8 Store temporarily-registered data in memory——

(The underine flickers, and
setting change mark is printed.)

Setthe tag data of other channels in the same way (steps
E-to & ).
If the same tag setting is to be used with other channels,

The contents registered in step £ are stored in the ROM.
After storage in the ROM, the display mode returns to
that before the start of setting. (Page 34)

the use of the Copy function is recommended. — See
page 43.

A b

5) Check procedure ..... Use steps [1] and 2] of 4) above to check the setting of cach tag. Press

to the previous display mode.

6) Setting examples

LE T
b= o retum

(Cursor key operations are omitted from the key operation examples below.)

@ | Before setting :MV | [a](7 times) W(12fimes) _ [](3times) s 1 i )
Isatcharacterﬁ:ﬂc-m | T o I c - 1 0
pot Before setting : TIC-100JA | [ELEAR] i@times)  [(2times) [ = [
Set characters: XY-2 All digits blank X Y - 2
= ' Before seting : TSC-10AB | [CLEAR] (Sonly) d2tmes) E 1 B, A B O
Set characters : AB-15/20 All digits blank A B - 1 5 ! 2 0

~Note 1: In case Clear is assigned

@ IfClearisassigned( [ L] + B ) during tag setting,
the tag will not be printed for that channel.

@ If Clear is assigned after changing the channel, the
channel before the change is cleared as described
above, and the display shows the setting vaiue of the
changed channel,

g

Note 2 : incase Clear is assigned during scale setting
I Clear is assigned | + }“E ) during scale setting,
the tag setting will also be cleared (blank). The lag should

be set again if it is required.
*See “Note 2° on page 30.




~Ref. 1 How to clear all digits—,
Press [4a) to clear (blank) the dis-
play of all digits. Use this function
whean it is required to reduce the
number of digits, etc.

sl

~Ref. 4 Initial value, resetting-,
Initial value: Blank

For the resetting procedure, see page
47,

L9 -

Ref. 2 How to reduce the
number of digits |
@ If excessive characters are de-
leted by [ , they are re-
garded as space ( ) characters.
The digit will be displayed when
the tag is checked.
@ If [L] ispressedthenthetagis
set again from the first digit, ex-
cessive digils are made blank.

Ref. 3 TAG—
Atagis aname assigned to a channel
for identification.

h"

Ref. 5 How to return to the
[ display mode _
To return to the previous display
mode in the middle of checking or

H DEEALAY
setting, press s
h i =

Ref.6 [t], [+ ]and[x]
setting display

When “C, °F or % is set, it is not

displayed as a set character, but the

corresponding symbol is displayed in

the special display.

~Ref. 7 Digital recording
| This is the generic name of the fixed-interval digital re-

Ref. 8 Digital printing !

This refers to the data contents printed out at fixed
intervals, including the year'month/date, time, clock line,

| cording and on-demand digital recording.
|

chart speed, range (scale), unit, CH No. and tag.

L

-

8.9 UNITS

The unit can be set independently for each channel. When
the unit is set, it is printed on the chart at the time of digital
recording, digital printing and list printing. However, in
the case of digital recording, only the first two digits of the
unit are printed out.

Example of Printing
(Digital printing) |

{Digital recarding) {List printing)

1) Unit mode display format .. The initial display is blank.

Fixed How to Read the Disp.ay—w

— ¥ B g ¥: The digit where the cursor ap-
- || r [y i ears when the unit m i

sst | CT'F% . CHNo. Set character digit display (max. 5 digits) : The character that can be

Eﬁﬁfﬂ Spacial display {Figures are displayed as the cursor is moved.) inserted into the digit indi-

H

cated by the cursor,
Underline

2) Setting items, key operation

~—————Setting ltems
For each desired channel ...
@ Unit set characters: Max. 5 digits

Key Operations

@ To obtain the lower function of a dual-function key such as v Lola] or
, press the key with held depressed.

@ Thecursorkeys( [5], [7])are usedto assign positions in the display.

The position of the cursor is the character which can be set.
)
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3) Characters that can be set

['woseae forousmpaen SHIREE on oc sameeds auscane v | | 20 00 Uinsld) wab of |,
Letters A-Z @ (A>*B*C) M (A*Z*Y-) | [&] tochangeiromnumerals io letters.
Other

“C and °F are regarded as 2 digits. Therefore, they cannot be used as the fifth digit.

4) Setting procedure

(D)o J-(3)

The display changes to the unit mode
display.

~[1] Enter the unit mode——

A

~(2] Check

IR
Select the CH No. with @ and [T,
move the digit (displayed with a deci-

the character in the set character
display.
{For the first setting, go to step & .)

mal point) with = and = , and check

.

~3] Enter the setting mode —
{The set character
display goes out.)

The cursor lights under the CH No.
display.
The cursor indicates the position
which can be set (changed).

( [3] :Cursor moves to the right)
( [5] :Cursor moves to the left) |

Select the desired CH No.

- 4] Select the channel No.——,

See “Characters that can be set”.

@ Move the cursor to the first digit of
the set character digit display,
and press the key for the desired
character (check it in the set
character display).

@ Setthe second and later digits in

L "

~5] Set the unit character——

the same way.

.

-6 Temporary registration—
{Changes to the next
channel No.)

Every time the data for one channel
has been set, be sure to register it
temporarily.

(Otherwise, the set contents cannot
be stored in ROM.)

to [E).

* See page 43.

~/7 Setand register other channels
Same as steps @] to[E].
Set the units of other channels in the same way (steps 4]

If the same tag setting is to be used with other channels,
the use of the Copy function is recommended.

5) Check procedure
retum o
6) Setting examples
' "~ | Before setting : MV
R ez PP
Before setting : G/CM2

@ ppm

@ kglom® |

[ Set characters: K/CM2 |

~ @] Store temporarily-registered data in memory———

The contents rag'rstérod in étepu'c“;]ara stored in the ROM.

After storage in ROM, the display mode returns to that
before the start of setting.

e

(The underline flickers, and
setting change mark is printed.)

Use steps [1] and [E] of 4) above to check the setting of each channel. Press

the previous display mode.

[ @atimes) , [M(etimes) _ [E(12times)

P P
(4] (4 times)
K

+ (After this, operations are nol required.)

cdPLir
tn

M

Example @ shows a case in which the desired unit consists of 6 characters (digits) exceeding the limit. Therefore, “g"is

omitted in this example.
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Note 1: In case Clear is_ Note 2: Incasetherangeis  Note 3: In case Clear is as-

assigned changed 7| [ signed during scale setting
@ 21 &| | The set unit is cleared and the same| 1 . s
i g .aﬁrynﬂd .{ m | | unit as that used with the set range is If Clear is assigned ( (L] + B )
k'“ ] ) during tag setting, the unit | copied. — See table on page 28 during scale selting, the unit selting
will not be printed for that chan- | will also be cleared (blank) and the
nel. | same unit as the unit used with the st
@ If Clear is assigned after chang- range is copied.
ing only the channel, the channe! * Sge table on page 28.

before the change is cleared as
described above, and the display
shows the setting value of the

changed channal, } 11 )
~Note 4 Unit printing conditions —_
The following conditions apply when the unitis  ypit Setting Cmm Digital Recording  Digital Printing  List Printing
printed. - .
T Digital recording : First 2 digits | L P— F r—"”l == i ! i ! FEM
@ Digital printing  : Right-justified [PIPIM]u]w PP PPM PPM
L 1 Set a space.

L, R

Ref.2 How to reduce the

-Ref. 1 How to clear all digits -, - - ~Ref. 3 Initial value, resetting-,

; number of digits
Press (%] to clear (blank) the dis- = :
play of all digits. U&Ia[a misjfunmi::n @ If the characters assigned to ex- Initial value c ,

when it is required to reduce the cessive digits are deleted by| |rorihe resetting procedure, see page |

number of digits, etc. , they will be printed as| | 47
spaces but will still be shown in

the display.
@ If [L] ispressed then the unitis
set again from the first digit, ex-
| cessive digits are made blank.

.

Ref. 4 How to return to the : Ref.6 [t], [*]and |'s_]
i display mode Ref.5 (7] and (5] keys - setting display
To return to the previous display When °C, °F or % is set, it is not

J

(Thasa are regarded as unit charac-
| ters. No conversion is performed.

mode in the middle of setting, press Related information — a4 displayed as a set character, but the
[ - Sepagu s corresponding symbeol is displayed in
= . J e | |the special display. )
Ref. 7 Digital recording ~Ref. 8 Digital printing
This is the generic name of fixed-interval digital record- ThIS refers to the data contents prsnted Out at fixed
ing and on-demand digital recording. intervals, and include the year/month/date, time, clock
line, chart speed, range (scale):unit, CH Mo. and tag.
L

8.10 DIFFERENCE RECORDING

8.10.1 Inter-Channel Difference

@ The lollowing setting operation allows the measure- <Example> When the difference between CH1
ment of the difference between the values of two " and CH2 is displayed/recorded on CH3 |
channels and records it in the specified channel.

@ The specified recording channel is used to display and CHivae—y  [—CHZVale

; . an  Lvplagio” MRl anr , any |
Lr:.c:rd the difference (both as analog and digital val o = ) G0 b
5.

@ The analog recording range has to be set for the cHl [ T f e
specified channel. For the minimum analog recording fiaaics T e
range, see “Ref. 57 on page 27. Notes) CH: Channel —*: Analog recording position and range
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1) Difference recording mode display format ...

In case of the above <Example=.

Display @
'F . nl [l n ™= ™ " Thig digplay can be obtained
BB L E@RICIOTO O (St
—— Differance  Rafer .
Parameter rarondi ing CH N:m ﬁ“mm kA claa Topace)
character cH No. sublracted

Display @

'Display © chages to
display 2@ after step 8* of
\ the setting procedure.

"Chart left side

gﬂ%} position ingut \raluai T

max. 5 digits)

2) Setting procedure ..

Enter the range mode ——,

(o) (o) + (o))

1

M O0HEEEAREEO0IO0O

Analog recording range (max. 11 digits * , left-justified.)

* Including (=) sign but not decimal point.

“Chart right end
E‘IEIO%] position input valua)
max. 5 digits)

In case of the above <Example>. Also see item 3) on page 26.

1 (3| Selectthe CH No. to ba used
~2] Enter the setting mode -
2 ; o to record the difference

() (&)

e , & y

-

5] Select the reference CH No.. H_l.ﬁJ Select the No. of the CH to be suh-w

tracted from the reference CH No.

() and (2] [ 2 )
_—* See "Note” on next page. |+ See “Note” on next page.

A

7. Enter spaces in excessive
[ digits B

SPACE
ol =)

[0 Set the contents of
“Display @" )

(LJEE)(E) (E)

8/ Go to the format of
“Display @" above

e r e

-

—

~[16l Temporary registration

(If this operation is omitted, the set
contents cannot be stored in the
ROM.)

e A

il

Set and register other
channels 1 T
If another inter-channel difference
recording is required, set the data in
the same way (steps (2] to fif).

12 Storethe temporarily-reg-
istered data in memory |
(The setting change

m | mark is printed.)

After storage in the ROM, the display

mode returns to that before the start of

setting.

o J

3) Checking procedure

()} (L))

(’ 1| Enter the range mode

2 /2] Check the contents of “Display ()" ———

()]

The display changes to the range mode display.

Every time El is pressed, the range of the next channel
is displayed, finally the display returns to the format
shown in “Display™ @ above.

Fressing [T steps through channels in the reverse
order.

~ 3] Check the contents of “Display @"—

| H

-4 Check other channels

HE

When“Display ©" is displayed in step & press E] to
change the display to the format shown in “Display @~

When [e1] is pressed in step [ the display returns to
“Display @". Now press [ * | to display “Display @" of

J \another channel. Chack other channels in the same way. )
—d] -




Ref. How to return to the display mode
After checking, press F=:l toreturnto the display mode
before checking. =

8.10.2 Difference from Reference Value

@ The following setting operation allows the measure- <Example> When the difference between CH2 and a
ment of the difference of the measured value of a " reference value is displayed/recorded on CH3 ]
channel from a specified reference value, and records
-it on a specified channel.

@ The specified recording channel is used to display and

nammuwiuaj rcHzmmud value
CH2 L LA | Y I

record the difference (both analog and digital). e . ——
@ The analog recording range has to be set for the o L W et |

specified recording channel. For the minimum analog B e I ok

recording range, see “Ref. 5" on page 27. Netes) CH: Channel —*: Analog recording position and range

1) Ditference recording mode display format ... In case of <Example> above.
@ Display @ — Thisis not the same as Display 1) of the difference between channels. The reference value is set in place
of the Ch NO. to be subtracted.

R EEEERCMNEEIOUIUIL meesssss,

== Difference  Reference Reference value Clear (Space)
Parameter recording CH No. (Valug to be subtracted) ) . . 1
character CH Mo, {max. 5 digits *, left-justified)  * Including (-) sign but not decimal point.

@ Display @ + Same as Display @ of the inter-channel difference, See previous page.

2) Setting procedure .. In case of the above <Example>. Also see item 3) on page 26.
3 Setthe CHNo.tobeusedto

-1 Enter the range mode -2, Enter the setting mode

record the difference
@) @) N s~

s

~ 4] Set E . 3 Selectthe reference CH l‘~l:::.7 |6 Select the reference value-,
@ e || B=EO®
| S— S k . A

lr-'?' Enter spaces in excessive digits— -8 Goto the format of “Display 2"~ ~'g/ Set the contents of "Display @"~

SPACE| | » | ... | @
| - DE®

11 Set and register other 12 Store temporarily-regis-
channels. 1 [  tered data in memory.

If another difference recording is re- (The setting change
: T i quired, set the data in the same way mark is ;:-rirntm::l.jlmg

(If this operation is omitted, the set (steps [3 to fi1) Aftor st in the ROM 4
contents cannot be stored in the S = er storage in the , the display
ROM.) m{;tc_laratu rns to that before the start of
setting.

I

~10 Temporary registration— -~

-

—

S

3) Checking procedure......Same as inter-channel difference recording (previous page). After checking. press
to return to the display mode before checking.

Note: Range settings of reference CH and CH
to be subtracted

The ranges of the reference CH and the CH to be sub-

tracted must be set prior to difference recording setting.

el D




Ref. 1 Inter-channel difference recording: Ref. 2 Difference from ral'afenmvaluaramrdrng
"Note on the CH used for difference recording "Note on the difference recording CH setting

(When CH1 ar CH2 is specified for the recording of the (When the reference CH is specified as the reference
difference between CH1 and CHZ) recording CH)
The function of the CH specified for recording is to record Same as “Ref. 1".

the difference, sothe CHwill therefore display and record
{both analog and digital) the calculated difference. Inthis
case, the original range setting is used to obtain the
measured value, but the effective analog recording
range is that set in the difference recording setting.

8.11 COPY FUNCTION
@ The copy function is convenient when the same con- @ The copy function can be used with the four parame-
tents are to be set in several channels. ters that can be set for each channel; a) range; b) scale;
c) tag; and d) unit. It cannot be used for copying alarm
settings, but a simplified setting operation is available
for this. —+ See page 33,

1) Copy mode display format (Example: When, in the scale setting, the contents of CHI1 are copied to CH2
to CHS and CHS)

~——How to Read the Display—

Fimc jomepear] ¥: The digit where the cursor ap-

l@ @@[BD.]@ @'E D gf;f"he”'hﬂmﬂrmndeisiniti-

Reference Copy destination CH No. (max. & digits)
g?m;?r e ( » :Sequential channels )

—— | . Parameter character
HI (R: Range, S: Scale, T:
_J | Tag, u:Uniy

+ :Mon-continuous channels
" lunderline )

2) Setting procedure

[sep| C Range i {4 Scale i Tag g Unit J
i i ! ! i

Perform steps [ to [E on| |Perform steps [0 to B on| |Perform steps [0 to & on| |Perform steps [ to & on
1 pages 26 ~ 27 to set and| |page 29tosetand temporar- | | page 37 to seland lemporar- | | page 39 1o sat and temparar-
temporarily register data for| |ily register data for the refer- | | ily register data of the refer-| | ily register data of the refer.
the reference CH. ence CH. ance CH. ence CH.
L] 1 L] .
2 ress |men-| 10 change the display to the copy funclion display. The parameter character remains the same as in
the previous setting mode, but the tag and unit are displayed as T (Tag) and U (Unit).
7 —
Set the reference CH No. to the left of the equals sign (=), and the mp;ha tination CH No. to the right.
3 If there are several copy destination CHs, = inserl [] between C if the CHs are continuous.
Insert j[dmmal point) if the CHs are not continuous.
T
4 Press to temporary register the data. The display returns to the display of the CH No. before the copy display
was initiated, (If this operation is omitted, the set contents cannot be stored in the ROM.)
S— I [
5 F"'SS . | The contents registered in steps [T 1o [ are stored in the ROM. After storage
(The underline flickers, and setfing | in the ROM, the display mode returns to that before the start of seftting.

change mark is printed.) :

Note 1: Copying a channel the range of
which has not been set
During settings with which the copy function can be used,
such as setting the scale, tag or unit, setting a CH for
which the range has not been sef resulls in a Set Error.
For channels the range of which has not been set, see
section 7.10 (page 21),

Note 2: When the unit or tag setting is copied.,
The parameter character display becomeas “U" or “T".




8.12 °C/°F SWITCHING

@ The unit used initially for the measured values of
thermocouple and resistance thermometer inpuls is
*C. Use the procedure described here when it is re-
quired to measure these inputs with the values con-
verted into °F.

@ °C/°F conversion formulag

°C =%x (°F-32) °F=3x°C+32

1) Switching method
Use the DIP switch on the upper part of the rack.

@ Set the Power switch to OFF.
@ Set DIP switch No. 4 10 ON (lower position).
@ Set the Power switch 1o ON.

r_l'«l't:.tl‘e 1: Settings of the range, scale, unit and_‘

alarms

@ Measured values will be displayed as 'C or 'F
depending on the swifch setting, however their
meanings will not be changed.

@ Range and alarm values will be set according to 'C
or 'F, whichever is set. The analog recording range
will be copied to the scale, so the scale does not have
to be set again. For units, refer fo Note 2.

o

DIP Switch Position———

[}
i
Lower Al
position | 8 Lt 9 5 v £ 2 |
t

HNo. 4: OFF for “C, ON for “F

i -

~Note 2: Unit setting when 'C is changed to F.

@ ['F] must be set for printing, otherwise 'C will be
printed.

@ When the range setting is changed, "C is used as the
unit, 50 °F will have to be set when necessary.

F  When the parameters are initialized, the initial vai-
ues for range and scale will be set as ‘C; when
required, set to °F. '

A

~Note 3 Ranges in the unit of K
Ranges No. 38 (AuFe) and No. 57 (Pt-Co) use absolute
temperature (K) as their unit, so this function is not

~Note 4 Relation to unit setting————
Ewven when®F is setin the unit setting described on page

38, the measured value is not converted. Only the prinfed|

2) °F unit measuring range list
For the measuring range list of *C unit, see page 28,

Lappl.r'cam& to them. i .kunjr is covered by this setting. J
L e el M, 7 ) rI-'I'.s.-f. 2 Confirmation of setting of DIP
As in the "Switching method™ above, set DIP switch I Thi switch .
No.4 to OFF. Be careful to change the unit back to 'C. | This can oniy be cone Whel the powss & niially
Mo. 4 to OFF | switched on and cannot be done during operation.
¥, L 9 =

Range Type Unit | il Range Type ey | Decima Range Type gt | et
MNo.| Measuring Range Point | | No.| Measuring Range | Point | |No. Measuring Range B i e B
18 | K :-300 ~ 550 F | o1 |33 | Ws:32~ 4200 ‘Fl 0 |[50] PH10O:-100 ~ 200 Bl 4
19 | K:-300~ 1100 F| o1 |34 We:32~4200 F | O |[51] Pt100: =300 ~ 550 Fl o1
20 | K:-300 ~ 2450 'F| 0 |[[35] PRx:32~3400 ‘F|l o ||52] Proo:-300~-1200 | F| 1
21 | E:—300 - 650 F| 1 |36 PRs:32 - 3250 ‘F|l o ||53]| JPtigo:-100~200 | F| 1
22 | E :-300 ~ 1650 | o |la7| NiMo:22 -~ 2350 F| 0 |[|54] JPHOO:-300~550 | 'F | 1
23 | J:-300 ~ 750 F| 1 ||28] AuFe:0~300 K| 1 55| JPt100: =300 ~1200 | 'F | 1
24 | J:-300 ~ 2000 'F| 0 ||39]Platinel:~100~550 | 'F | 1 ||56]| JP150:-300~1200 | "F | 1
25| T:-300 - 450 ‘F| 1 40 | Platingl : —100~1100 | °F | 1 57| Pt-Co:4 ~ 374 K 1
26 | T:-300~ 750 Fl 1 41 | Platinel : =100~2500 | 'F | 0
27| R: 32-3200 F| 0 ||42|U:-300~450 F| 1
28| S: 32 -3200 ‘F| o |[|43]|uU:-300-~800 'l
29 | B: 800 ~ 3300 F| 0 44 | U : =300~ 1100 ‘F|l O
30 | NiCr: 32 ~ 650 F| 1 ||45] L:=300~ 800 Floa
31 | NiCr : 32 ~ 1250 [ F] 1 ||a8]L:-a00- 1850 Fl o
32 | NiCr: 32 ~ 2350 |Fl o |

<Remark= The “Decimal Point” refers to the number of digits below the decimal point when scale setting

has not been performed.
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9. Correction of Incorrect Settings

If a mistake is made in setting parameters, the correction method vares depending on the parameter and on the stage at
which you noticed the error.

Parameters stored with Parameters stored with [ 57
Pa;lﬂm“mr Before|After Before After|After After
{s-aninagmh‘:nda] pressing | pressing | pressing | pressing | pressing | pressing
=) [ FA)
“Clock (Time) | T — —
Chart speed Procedure 1 | Procedure 2 & , e o
Constant-interval | - g .,f
Digital recording
Range o o
Scale
Unit o |
Tag ¥ Procedure 3 |Procedure 4 | Procedure 5| Procedure 6
Alarm -
Difference recording =
Copy | fir

Correction Methods

[l Set the correct value, 1! Return to the display.
Move the cursor to the position of the in- Press [ ] to return to the display in
Proce- I8 correct digit and set the correct value. which the incorrect se“"ng was made.
dure1 |#CGotothenextstep. = 2 Set the correct value.
The subsequent operations are the | Proce- |  Move the cursor to the position of the
same as in the normal setting proce- | dure 4 incorrect digit and set the correct value.
dure. & Go to the next step.
} , , The subsequent operations are the
I Wait until the recorder returns to the ; : d
" display mods after ROM storage. gﬂ?rf as in the normal setting proce
Proce- | - Setdata again.
e B Re-enter the setting mode and set the —r— -
correct value by performing the entire | proge- | [/ Wait for the display mode.
setting procedure. ik & 2| Set the data again.
1] Set the correct value. 1’ Return to the display.
Move the cursor to the position of the in- Press [ ! ] to return to the display of the
%orrect digit and set the correct value. . setting which was cleared (made blank).
Proce | B SHiP g nextglep., | Proce- | 2 Set the correct value.
dures The subsequent operations are the | Froce- | . Go to the next step
i 23:.": &B-in-the -normal-setiing-proce- | dure 8 The subsequent operations are the
same as in the normal setting proce-
dure.

Press |

wERr
L.:'.';.*. to return to the display before the start of setting, and start setting again.

~Ref. When you are not sure which step of the setting procedure you have reached
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10. Memory Clear (Resetting the Set Data)

This recorder is provided with three memory clear func-

tions.

Settings arc stored in an EEPROM so that they are
retained even when the power is switched off,

10.1 RESETTING THE SET PARAMETERS

(@ Resetting the set parameters
@ Resetting the clock
@ Fesetting the scale calibration compensation data

Memory Clear Types

U The set parameters are resel 1o the initial values set Parameter Name Initial Value
when the recorder was shipped from the factory, Range
@ The initial values of the parameters are as shown in the Scale Variable depending on the model and CH.
table on the right. Unit —+ See “Rel.”.
@ Use this function to change (set) all parameters, ete. AT All cloar (blank),
| Difterence recording | All clear (blank).
Recording format | Standard. All other formats are cleared (optional).
; ,ﬂ.";"“ mng Cleared (blank].
| Chart speed | 25 mm/H
Tag All clear (blank).
Recording functions | Activated (ON).
Display mode | Multi-point sequential.
~Ref. Initial values of range, scale and unit )
|[ Model [CH No. Range Scale Unit || Model |CH No. Range Scale Unit
AHSED) 1=3 DC: =50 ~ 50mV —50 ~ 50 my 1; 2 DC: =50 ~ 50mV =50 ~ 50 mi
4~6 | K:0=~1200°C 0~ 1200 c AHTE| 3, 4 K:0~1200°C 0= 1200 C
AH52[] 1~ 86 I DC: =50 ~ 50mY =50 ~ 50 my 5.6 P1100. =200 ~ 50°C | =200 ~ 500 c
| 7-12 | K:0~1200°C 0~ 1200 C 1~ 4 DC: =50 ~ 50mV | 0~1200 my
AHBEL] | 1~85 Pt100: =200 ~ 500°C | —-200 ~ 500 C AH72(0 | 5-8 K:0~1200°C iD~ 1200°C C
AHB2] [ 1~ 12 | PH100: =200 ~ 500°C | 200 ~ 500 C 9-12 | Pt100: =200 -~ 500°C |—:2m~5m C
L

10.2 RESETTING THE SCALE COMPENSATION DATA
All of the data compensated by performing scale calibra-
tion (see page 56) is reset and retums to the same scale
calibration values as when the recorder was shipped from

the factory,

However, the zero and span adjustments for analog re-
cording sometimes have different values when the re-
corder is shipped from the factory.

10.3 RESETTING THE CLOCK
When the clock is reset, the dateftime become as shown on
the right. The clock has been set before the recorder is
shipped from the factory.
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Deleted Compensation Data (Adjusted Values)
(@ Zero and span adjustments of range
(2 Ship set value of shift
@ Zero and span adjustments of analog recording
@ Time axis adjustment of plotter pen,

Initial value

1 May 1989 (1989 05 01) 00:00 ‘|




10.4 MEMORY CLEAR OPERATION

1) Preparation

@ Set the Power switch to OFF.

@ Slide out the rack and disconnect the flat cable from
the inside of the upper surface from its connector.

@ An R-element DIP switch will be seen. Set switches
Mo. 7 and No. 8 to ON, and No.6 to OFF.

@ Connect the flat cable again, and set the Power switch

to ON.
® The memory clear mode display will appear.

2) Memory clear mode display format

DIP Switch
|
i i
I X
Flat cable
WMN\H““\
L
1
§
Lower 1
position[ 2 L 55 v £ 2

t Illllllllﬂ L

Nos. 7,8: 0N No. 6: OFF

[ 080080E00000000

-—|~Undarlina

3) Setting procedure
_[1] Move the cursor

BGE)

Flasaung the clock
Resetting the scale calibration compensation data
Resetting the set parameters

-[2] Select item and store it in memory

({The underline flickers, and
setting change mark is printed.)

Move the cursor to the position of the item to be reset (S,
U or C).

.

The selected item is reset. After memory storage is com-
pleted, the underline stops flickering and lights steadily.

~13] Reset other items

HE - [

~ 4] Return to the operating mode

When it is required to reset another item, reset it in the
same way (steps [Tland [Z]).

b

~Ref. DIP switch setting check
The recorder checks the settings only when the power is
switched ON. Therefore, there will be no response when

)

Set the Power switch to OFF, set the DIP switch to the
original position (No.6 to No. 8 to OFF), and set the

switch settings are changed in the middle of operation.

| Power switch to ON again. |
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11. Specification Check Function

Three items in the specifications of the recorder can be Specification Check Iltems
checked by DIP switch and key operations, as shown on I ROM version No. and linearization Mo,
the right. 2 DIP switch condition

@ External drive (opticnal) input condition

11.1 DISPLAY FORMATS
DIP Switch———

1) Check mode
Flat cable connector

CHEO0OE DR OO0 i — e
L L |—E=-:Iarnaldnvampl.lt¢¢ndllmn . \ E-QT]

DIP switch condition :] m

ROM version Ma. and linearization Mo. LU 1 L TR S LA {
——l o)
2) ROM version No. ST
=Tl F_ i F_' mll e 05.1 'l' 05.2
H Dl D |:||_| LSEJI |n.ma.i£95rta|ﬂ
Varsion No. - month ©  date ..

Mos. 6, 8: ON (Inside)  Mo. 7: OFF

b -

——External Drive Display——

3) Linearization No. @ EX1 and EX2 (terminals)
Chart Speed| EX1 EZ_J(E

W2aEEEERE JEQUL ! o

1
Linearization Mo. ear - month - dala C53 1 0
Stop 1 1
0: Open, 1: Shorted
4) DIP switch condition @ EXO0 (terminals)
—imimnirin mAl Al Digital recording external drive| EX0
I [allnllnln (Al nllnllnn g 9
iE_ﬂ'&EU'U g8lgslals el Swp” | o
E PR EWNE F & 9 B 1 Operating | 1
DIP switch (0.5) 1 DS3 Ds2 0: Open, 1: Shorted
Remark= External drive i
Note) DS2 and DS3 are preset in the factory; do not touch. l : }oplional. i
5) External drive input condition @ Relation between symbols

and terminals

.D -UIS |__J j'_' BJ '—U Symbol Terminal Nos.
“-ld_m—T_E’x@ EXO el =30 e
(Chart speed) (Data print) = 28
EX2 a-@®
11.2 PREPARATION FOR OPERATION
@ Set the Power switch to OFF, @ Connect the flat cable again and set the Power swilch
@ Slide out the rack and disconnect the flat cable (har- to ON.
ness) at the inside of the upper surface from the ® The check mode display appears.
connector, ® Hereafter, follow the operating procedure of each
@ An B-element DIP switch will be seen. Set switches check item.

No, 6 and No. 8 to ON, and No. 7 to OFF.
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11.3 ROM VERSION NO. AND LINEARIZATION NO.

-[1] Preparation
Prepare as described in section 11.2.

Initiate the version No.
display
Move the cursor to |_S! and press

(2]

-

=

e -

(3] Initiate the linearization
No. display

E]. E] . (The version No. and

linearization Mo. are displayed alter-

nately.)

=

[4] Initiate the check mode
display

(&) (e ]+ (38))

~[5] Check other items——

aEais

[6] End checking and return tn_\
the operating mode

This returns the display to the check’
mode display. When checking other
items is not required, skip steps[€land
[El and go to step E.

I DIP switch condition —+ Go to
step [ of section 11.4.
@ External drive condition —* Go to

step 2] of section 11.5.

.

Set the Power switch to OFF, set the
DIP switch to the original settings
(Mos. 6 to 8 to OFF), and set the
Power switch to ON again.

—

11.4 DIP SWITCH SETTINGS
The ONJOFF statuses of three DIP switches (D.S 1 to 3) can be checked. [7 indicates ON, and [ indicates OFF,

[1] Preparation
[Prapara as described in section 11.2,

l ,

[2] Initiate the DIP switch con-
dition display
Move the cursor to E and press

/3| Check the switch condition
“1" indicates OM, and “0° indicates
QOFF.

e

-

[4] Initiate the check mode
" display

~[5] Check other items
B @D |

[6] Stop checking and return
" to the operating mode

\

This returns the display to the check
mode display. When checking other
iterns is not required, skip this step
and go to step [F].

@ ROM version Mo. and lineariza- |
tion No.—* Go to step(Z] of section
11.3. |

@ External drive condition —+ Go to
step 7] of section 11.5.

Set the Power switch to OFF, set the
DIP switch toits original settings (Nos.
€ to B to OFF), and set the Power
switch to ON again.

11.5 EXTERNAL DRIVE INPUT CONDITIONS

The terminal input statuses of the external drive signals (optional) can be checked. ¥ indicates ON
(shorted), and [§] indicates OFF (open).

[z] Initiate the external drive

[3] Check the terminal condi-

—

1] Preparation o
(Prapam as described in section 11.2. Lo et st e tlgn
. ve the cursor to E‘ and press| |“0° indicates OFF (open), and *1"
l I indicates ON (shorted).

[4] Initiate the check mode

-

display

| Checking other items———

15
HE-M

6] End checking and return to
( the operating mode )

This returns the display to the check
mode display. When checking other
items is not required, skip steps/dland
[£ and go to step[E.

@ ROM version No. and lineariza-
tion Mo. — Go to step [£) of sec-
tion 11.3.

@ DIP switch condition +Goto step
[£] of section 11.4.

o

!

Set the Power switch to OFF, set the
DIP switch to the original settings
(Mos. 6 to 8 to OFF), and set the
Power switch to ON again.

o




12. Digital Recording/Printing Formats

new seftting is not stored in the ROM; in this case, meas-

urement/recording continues with the previous setfings. | '

| Data can be recorded in black ink on the analog recording chart at any | Time
specified interval. (This function is not performed unless the fixed-interval re- | @ CH No.
cording has been set.) Setting and check procedures — See page 34. @ Data
Fixed-inter- —— —— __@_@_ a ———————————————————— @ U_mt i
val digital re- RN : 17 & (first 2 digits)
cording il | Al AL [l
. I : i 1H L .. : | ] \
'l-,:::_l'!'_'.:=. il
s [LEBI AU UHHEBROHILIY!
When is pressed, the current data is recorded instantaneously. %gﬁda
Related information — See page 19. @Data
On-demand —m—————————————————— — — — — — — — — — —] @ Unit
:L?:i:lﬂ i 1'-1 @: 1 -. TR E TR TEN [ THR T INEAT l [NITIEAT] (first 2 digits)
ST E e RPN
I o
i i T !
W L il ‘I!:-l I:li||'|=|i.- ! i
l Whenever an alarm occurs or is canceled, alarm printing is performed on the | [n case of occurrence ]
| right of the chart. {1 Docurrance tima
Related information — See page 20. @ CH N,
P g o ety ———— e e D T @ Asarm type
Alarm printing has priority over [, ... In case of [H: Higher-lim,
digital printing. If they overlap on | sccurrence cancellati L: Lower-fimit)
Alarm print- | the same line, the right side of the @ Alarm No.
ing digital printing is omitted. 049 o
eI:ﬂ!’ { “m | kit @ Cancellation time
IR TR @m
IR O  Jrrae
The items listed on the right are printed at specific intervals, depending onthe | & Time line
chart speed. @ Time
There are four types of fixed-interval printing, and the items printed vary | @ Chart speed
depending on the type. For details, see page 53. @ Scale (0% input
e L B L e A e ] i gq;:hralenl}
' le (100%
Digital print- I i input equivalent)
ing (fixed-in- i in & CH No.
S JeNTE WL ) @ Tag
ing) TR ® Unit
;J Ref. Group
L TR " Printing )
flan | | I -
H P L If the tag has not
AT THHH LI been set and the |
Example of group printin scale and unit have
I L grup pr g' the same setting,
| | 'il|!!- I the CH Nos. are
B
(ARtALLAAERLARU R ERRRA R | agroup.
(1) Whenever a parameter setting is changed (new seftingis | @ Sefting chanae
Settin stored in memory), the setting change mark (2} is printed | I’ markng g
””gg on the right of the chart. | |
ik @ If the setting change mark is not printed, it means that the | |
il
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List print-
ing

Press to perform list printing; the parameters are printed on the chart
————————————————————————————— @ Titles

ol

@ Clock
@ Chart speed

@ Setting contents
of each CH
Iga | (range, scale,

|
=

8-

.E1f unit, tag)

| |® Difference re-
cording setting

& Fixed-interval

™

digital recording
! sefting

UHH | @ marm setting

Il |® Recording

format (optional)

25 May 1989, 17:35
@ Clock {example shows 5 June)
Standard specification
EChataeed Tt g T e e — e
External drive
specification (Optional)
. LT LI ARRPAENERRONN AN NE Titles of channel, range,
@ Titles T it | | cosong | Ll | delir |-iteinol 1T scale, uif and tag g
@ CH Mo,
@ Range type
@ CJ internal/external
switching
@ Setting con- (This is not displayed for re- |
tents of each sistance thermometer inputs.)
CH @ Analog recording range
& Scale range
@ Unit
@ Tag
1 Difference recording set
(& Difference @ CH setting conditions
recording @ Analog recording
setting range of difference re-
cording CH
& Constant- @ Fixed-interval digital
interval @ o @ recording set
digital e @ Interval time
recording @ Start time
range
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~Ref. Details of list printing (@)

@ 1 | @ ﬁ.larm sat
e | 4= [ ] [t
‘]5 i "|‘1 P @ Alarm No.
@ Alarm @ {d* @ Alarm type
_Ev_en_ w'h-eﬁrlégs_th;n: Jar_mEons_have been set, details % Elg?rﬁivzﬁie
are printed for four points,
i Standard recordin U Standard recording
@ Difference 0 9 selected
recording . e
Rmmes [ e o | e |

Automatic range switching

@ Auto range switching
selected

@ Selected CH No,

@ Min/Max. values of 1st
step

@ Max. value of 2nd step

& Max. value of 3rd step

& Max. value of 4th step

(0 Partially compressed/
expanded recording
selected

.| @ Selected CH No.

3 Zero (0%) set value

||| @ First change point set

value

% 11" | ® Second change point

set value
& Span (100%) set value

@ Zone recording se-
lected

@ Number of divisions
(zones)

@ @ CH Nos. of 1st zone

@ CH Mos. of 2nd zone
& CH Nos. of 3rd zone
& CH Nos. of 4th zone
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13. Relationship Between Chart Speed and Digital Printing

The items printed depend on the chart speed.

A 1 2 3 4 5
\ i L @ CHMo.. @ Tag, |@ Chart speed, | Time ling only |Year/month/date |Same as Printing
; \ | @ Scale, @ Unit, @ Time, printing Type “1" except for
Chart Speed | | ® Time,® Time line, | 1ima line & Time
(mmH} || @ Chart speed
1~9 — Only 12:00 Every 6 hrs. | At power ON, at 00:00 -
10~ 15 Every 4 hrs. — Every 2 hrs. | AtpowerON,at0000 | At 00:00
16 ~ 30 Every 4 hrs. Every 2 hrs. | Ewvery hour At power ON, at 00:00 At 00:00
31 ~ 60 Every 2 hrs. Every hour — At power ON, at 00:00 At 00:00
60~ 119 Every hour — Every 30 min. | At power ON, at 00200 At 00:00
120 or more Every 30 min. - — At power ON, at 00:00 At 00:00

@ The printing interval is determined based on the time schedule.

@ Year/month/date printing is performed at 00:00 regardless of the charl speed.

@ When the scale and unit are different or when tag setting has been performed, the CH Nos. are printed one channel at
a tlime, at the intervals shown in the table above (in order from the smallest CH No.).

~Ref. Digital printing time and printing types for different chart speeds_

| Printing Type Chart Speed (mm/H)
Time | A5 10~ 15 16~ 30 3 ~60 61 ~119 120 ~ Memo
00 : 00 3.4 45 4.5 4.5 45 4.5
00 : 30 - s = - a 1
01 : 00 - — 3 2 1 1
01 : 30 e — - - 3 1
02 : 00 - 3 2 1 1 1 ]
02 : 30 - — — . a i
03 : 00 —_ — 3 2 1 1
03 : 30 — e L = a 1
04 ;00 - 1 1 1 1 1
04 : 30 = £ =3 — 3 1
05 : 00 = — 3 2 1 1
05 : 30 - — —_ — 3 1
06 : 00 3 3 2 1 L 1
06 : 30 — = - = 3 P
07 : 00 - —_ 3 2 1 1 |
07 : 30 - - - - 3 ]
08 : 00 —_ 1 1 1 1 1
08 : 30 = = — — q 1
09 : 00 —_ — 3 2 1 1
i 1 1 | i i § |
12 : 00 2 1 1 1 1 1
' i § ! ! | § §
18 : 00 3 3 3 1 1 1
| i ! 1 § | ! i
00 : 00 34 4.5 4,5 45 4,5 4,5




14. Maintenance and Checking

) Periodical maintenance and checking are recommended if the recorder is to operate in the optimum condition.
@ Perform maintenance by checking the following items, and supply and consumables and lubricate parts as required.

Maintenance/Check ltems Treatment i
Topping up analog The consumption of recording ink varies depending on the operating condi-
recording ink tions, but the usual life of the ink is about 1.5 months of continuous recording.

When the ink color fades, refer to section 6.1 on page 14, and top up the ink
pad with one or two drops of the ink provided.

Plotter pen replacement | Although the life of the recording pen varies depending on the frequency of
digital printing, the standard pen life is about 80,000 characters. When the ink
color fades, refer to section 6.2 on page 15, and replace with the provided
plotter pen.

Chart replacement When the chart has nearly runout, theend {1 [ [1[[[[[[[[]I[[]]
mark appears on the right of the chart. || {{[[[[[1[|[]
When this happens, referto section6.3on | |[]
page 15 and replace with a spare chart.

Fuse replacement If the fuse blows, first set the Power switch
to OFF, then identify the cause and re-
place the fuse.

@ Slide out the inner rack, and remove
the fuse cover on the right by turning
the cover counterclockwise.

@ Replace the blown fuse with the sup-
plied 250 V, 5 A fuse.

@ To replace the fuse cover, push it in
while turning it clockwise.

Note: Turn the power OFF before

replacement. of
Be sure to set the Power swilch fo OFF
before replacement.

Lubrication To prevent wear and to maintain the recorder in its optimum operating condi-
tion, lubricate the mechanism periodically, at §-month intervals.
@ Wipe dirt or dust from the points to be
lubricated before lubrication.
Be particularly careful to clean the Semicylindrical shaft
main shaft of the printer and the semi- | Printer main shaft
cylindrical shaft at the rear of the / / J_‘

printer.

@ To lubricate, punch a hole in the pro-
vided lubricant container.

@ Supply one or two drops of lubricant;
take care that lubricant does not flow
away from the points being lubricated,
and wipe off excessive lubricant.

@ Lubricating points
= Printer main shaft, semicylindrical

shaft, bearings
s Clutch shaft and bearings
* Other sliding parts
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15. Scale Inspection and Calibration

I With this recorder, different ranges can be set for each
channel. Seale inspection must therefore be performed
for each channel.

@ Forthe scale, four types of adjustment (compensation)
functions are provided as shown on the right. Use the
appropriate function according to the phenomenon,
elc.

@ All of these adjustmenis (compensations) are proc-
essed at a software level. There are no mechanical ad-
justments with trimmers, etc.

Adjustment (Compensation) Types
/@ Scalecalibration (measured value zero/span adjust-
ments) *
|@ Shift setting (shift setting of displayed value)
@ Analog recording zero/span adjustments
@ Plotter pen time-axis adjustment
* Possible for each channel

15.1 SCALE INSPECTION AND CORRECTION

Inspection is performed separately for each channel. Even
if the same range has been set, it is possible that there are
errors in different channels.

1) Preparation

@ Set the Power switch to OFF, and connect wires
according to the input signals (see diagram below).
Connect the wire to the input terminals corresponding
to the CH No. to be inspected.

@ Attach the terminal cover.
EESFLLF|

@ Setthe Power switch to ON, and press |55 (o select

the single-point continuous display mode.

@ Display the CH No. to be inspected by operating
(] o (3] .

& Start inspection more than 30 minutes after switching
the power ON.

Accuracy of inspection toolsﬁ
The standard accuracy of the recorder is 0.1%. (See|
page 79 for details.)

Therefore, inspection tools must have an equal or higher
accuracy. If not, the inspection will be meaningless.

L ¥

In case a reference contact temperature:

compensator (CJ) is not available )
When the CJ switching for a thermocouple input is set to
“1" (Internal) and if a reference contact temperature
compensator is not available, use connection 1 below. In
this case, set the CJ switching of the range setting to *0"
only during inspection. However, the referance contact
temperature compensation error cannot be compen-
sated in this case.

—

.

Connection 1 (DC voltage input)

Connection 2 (Thermocouple input)

| C_u;nmﬁm 3 (Resistance thermomeder

: Input terminals

Input Output

Output terminals| Input

Reference contact

Taa -2
o CT
L Relerence

foa

terminals terminals | o~ Thermecouple TT _____ ® : terminals

| 1 Copper wire : ® o
& @ - = P 2o | Copper wires

Copper wires | Thenmocoupie s | | | | ® O

o © | AH recorder \ i | ! DC standard | ({EH

L | _| voltage generator |
AH recorder | AH recorder Precision
e EEHT;":::HLN | :' oo variable resistor

Use three copper wires with the same

| temperature compensator

contact (0°C) | jength and thickness.

2) Inspection method

@ Setthe inspecting tool (DC standard voltage generator
or precision variable resistor) to the input correspond-
ing to the scale to be inspected.

@ Read the digital display at this time, and check that the
error is within the specified accuracy.

@ Atleast three points on the scale must be inspected; the

minimum, maximum and center values, Ideally,
checking should be performed at five or more poinis
distributed at equal intervals.

@ MNext, change the connection to the CH No. 1o be

inspected, and inspect in the same way.

& Also check the analog indication and dot printing

— 55 -
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rﬂ‘ate 1: Caution in reading digital display Hnre.? When a reference contact tempera-

values | ture compensator is used
M::rra that the digital display is shifted if shift setting has Check that the reference contact temperature is °C. If
been performed (see section 15.3). | an electranic reference contact temperafure compensa-

tor is used, refer to its instruction manual for information

Jl on conneclion, etc.

15.2 SCALE CALIBRATION

15.2.1 Scale calibration per channel

M The following operation consists of the zero and span adjusiments of the digital display and digital recording for the
range seiting of each channel.

@ The calibration operations will not alter the analog recording position. Check the analog recording and calibrate it in
case an error is found.

@ If the error found as a result of scale inspection is out of the accuracy tolerance, calibrate it as described below.

1) Preparation
@ Connect the inspection ool to the CH No. to be ~Ref. 1 Attaching the terminal cover

calibrated. — See “Preparation” in section 14.1"Scale The temperatures of the terminals drop when they are
calibration™. exposed to an external air flow. Therefore, be sure to
@ Be sure to attach the terminal cover. —* See “Ref. 1™, fh";mgi igfil':lﬂua;s cover, especially in the case of
@ Setthe 8-clement DIP switch to the following settings. \ b )
(Nos. 6 and 7 to OFF, No. 8 to ON, Nos. 1 10 5 not
kgl J ~Ref. 2 8-element DIP switch
@ Set the Power switch to ON. The scale calibration- HesT:0fel B L 9 5 ¥ e '“Tdﬂ
select mode display is initiated. Mao.& : OM
E Start calibration more than 30 minutes after switching H H l l l ! l
the power ON.

2) Scale calibration/select mode display format
' Scale calibration per channel

| AROOEDELRUELLUL 3 St rer e o

i

'L_ i a justments
Underling @ Plotter pen time-axis adjustment

3) Calibration method

[1] Obtain the sna!h callhraﬂon-_\ '3 Select the CH No. f'a_‘ Zero adjustment (acquisition of
working mode display compensation data)

@ E] - B i i E| Apply zero input—* E|

Move the cursor to the position of| | Set the CH No. to which the inspec- | | The 0% input of the analog recarding

' i range (left end input) is displayed.
@andpress toobtainthescale | |tion toolis connected, and press E] Apgy l;:at value frgrn}lha inspm}fiun
N - g tainitiate the zero adjustment display.
calibration-working mode display.

tool and press @ toinitiate the span
adjustment display.

" 4N J L S
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4] Span adjustmeni {nnqul:ﬂlnn nf
( compensation data)

Apply span input—+

~/5] Calibrate other channalsj

Steps & to @

‘(8] Store compensation data
" in memory and end

ﬂ (The underfine flickers, and
satting change mark is printed.)

The 100% input of analog recording
range (right end input) is displayed.
Apply that value from the inspection
tool, and press @ to return to the
zero adjustment display.

1 Connectthe inspection tool to the
next CH No. to be calibrated,
switch the power ON and leave
the recorder for more than 15
minutes, then start calibration.

@ Calibrate other channels in the

@ Press to store the acquired
compensation in the ROM.

@ To end the operation, set the
Power switch to OFF, retumn the
DIP switch to its original settings
(Nos. 6 to 8 to OFF), and set the

Power switch to ON again.

Note 1: Selection ofa CH with-
out range setting

An arror occurs if a CH for which the

range has not been set is selected in

step [Z of the above procedure.

Note 2: When [ & | is pressed with

- the display of step 2] or (3],
above

The scale calibration of the selected

Lf.'hanne! will not be perfarmed.

same way (steps = 1o ). | l

h PN

| Zero adjustment display format |

EEEHOO00E0EE@000

CH No. Zaro alﬂLlEll'l‘lBl"l‘t 0% mput value of
Und&rfme analog recording range

——
]

' Span adjustment display format |

.

Note 3: When Clear is assigned

'L-_ EE@ED@EED@@DE]D r Wﬂgglgadhmayojsrapm.,
Lo - _ .
U:'l—lldarlina CH No.  Span adjustment ;m“mm'fm If Clear is ;;sagned? - @ 1

the compensation data for the chan-
nel is reset, and the dispiay returns to
that in step 1.

-

15.2.2 Shift setting per channel

@ The following operation consists of the adjustment of
the shift amount of the digital display and digital re-
cording for the scale setting of each channel.

@ The shift setting operation will not affect analog
recording.

@ This operation is used to shift the displayed or re-
corded value slightly even when the measured value
(digital display, recording) is correct.

@ When the shift setting has been done, the values are
shifted by the set amount. Do not forget this when you
inspect the scale.

Example of Shift Setting
Scale setting : 0-1200

Measured valug  : 1035

When it is required to read the measured value as 1040
although the scale inspection is normal, press [E to
display 1040. (The shift amount is *5".)

1) Preparation
@ Connect the inspection tool to the CH No. to be
shifted. —+See "Preparation” in section 15.1 “Scale

Ref. 1 8-element DIP switch

inspection and correction”. Mo67 :OFF | 8 L 9 § |g Inside
@ Attach the terminal cover and set the 8-element DIP nos :on (I l !
switch to the following settings.

(Nos. 6 and 7 to OFF, No. 8 to ON, Nos. 1 to 5 not

changed) B
@ Set the Power switch to OM. The scale calibration-

select mode display is initiated.
@ Start sefting more than 30 minutes after switching

the power ON.
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2) Scale calibration-select mode display format

@ Scale calibration per channel
@ 3hift setting per channel
@ Analog recording zero/span

=
i

|

- RRO00080E0ROOL
"]_Ummm @ @ @ @

3) Setting method

1] Obtain the scale calibra-
tion-shift mode display. |

BE-H

-2] Select the CH No.——,

&)~

adjustment

@ Plotter pen time-axis adjustment

3| Perform shift setting.

@ O-H

Settothe CH Mo. to which the inspec-
tion tool is connected, and press

to obtain the shift setting display with
which the measured value is dis-
played.

Move the cursor to the position of E
and press |®| to obtain the scale
calibration-shift mode display.

i .

The cursor appears at the lowest digit
of the measured value. Set the de-
sired shift value with [ * ] or

and press to return to the

| display in step 1.

-

Steps =, [

(=]

~[4] Perform the shift setting of other channels.-, r 5 Store shift setting data in memory and end.-,

(The underline flickers, and
setting change mark is printed.)

i Connect the inspection tool to the next CH Mo. to be
shifted, switch the power ON, leave the recorder for
more than 15 minutes, then star setting.

@&  Perform the shift setting of other channels in the |
same way (steps [2] and [3]). |

A b

Irﬂ

@ Press [ ] tostorethe setshiftamountin the ROM.
To end the operation, set the Power switch to OFF,
return the DIP switch to its original settings (Mos. 6to
8 to OFF), and set the Power switch to ON again.

| Shift setting display format |

- BEOEMO0MEEREUUL

«~Undarline CH Mo. Measured valua

——
]

Note 1:Selection of a CH without ~ Note 2: When is pressed

range seiting wﬂ% It::ﬂ display of step (2]
An error occurs if a CH for which the The shift Z;fhjgufrnm fociad ol
range has not been set is selected in SINiT S8l 2 Seac n-
i nel will not be performed.

step [Z] of the above procedure.

15.2.3 Analog recording zero/span adjustments
T The following operation consists of the zero and span
adjustments of analog dot printing on the chan.
@ These adjustments do not affect the measured values
(digital display and recording).

1) Preparation
@ Setthe 8-clement DIP switch to the following settings,

(MNos. 6 and 7 to OFF, No. 8 to ON, Nos. 1 to 5 not
changed)

@ Set the Power switch to ON. The scale calibration-
select mode display is initiated,

NoB : ON

Ref. 1 &-element DIP switch

No.&6T : OFF

Note 3: When Clear is assigned
with the display of step[Z]
or[3]above

IfClearisassigned( [ L] + || ), the
shift value for the channel is reset (to
zero).

I Inside

BLY9SVFE 2 p
L L LU

@ Start adjustment more than 30 minutes after switching
the power ON.
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2) Scale calibration-select mode display format -0l
@ Scale calibration per channel

A RDDDE0E0ROENTNED g e .
= ._L , & ) Q @ adjusimer_lls : .
Underline @ Plotter pen time-axis adjustment

3) Calibration method

1| Obtain the scale calibration-analog cali-_
i brntir.m mode display 2] Zero adjustment

(- BE-H

3 @ Everytime [ % ] ispressed, the dot printing position
ress
Mava e cursosiatheposiionof [_| il @ moves slightly to the right. Every time [7] is
to obtain the scale calibration-analog calibration mode pressed, it moves slightly to the left.
display. The pointer will move to the left end (zero @ w';'_l?“h‘,he W'”:’ iﬁm?‘;;c' th%ﬁ:iﬁi;ﬁ:ﬁ;’
position) of the chart, dot printing is performed and the (whistdecnamaly the i '
chart is fed. prass g

@ The pointer moves to the right end of the chart and
)| | dot-printing recording starts. )

L9

rl’:il Perform span adjustment and store theq‘ _[@) End the operation
compensation data in memory

(The underline flickers, and
[3@ setting change mark is printed.)

@ Move the pointer to the desired position (which is Set the Power switch to OFF, return the DIP switch to its
normally the 100% position of the chart) by operating original settings (Nos. 6 to 8 to OFF), and set the Power
[B e E' and press @ switch to ON again.

@ The compensation data is stored in the ROM, and
the display changes to the select mode display. | L )

 Zero adjustment display format |

RUCOOEOOUEOULL

=1 «~Underline T Indicates zero adjustmant

| Span adjustment display format |

AEOMEEO00000000

~—Underling Indicates span adjustment

e

s
i

15.2.4 Plotter pen time-axis adjustment
@ The following operation consists of the adjustment of [ Time Line

the plotter pen (for use in digital printing and record- The time line is printed at a certain interval which varies
ing) in the ime-axis direction. with the chart speed. —+ See pagr 50

@ This adjustment is necessary when there is a discrep-
ancy berween the time line and the timing of the dot

printing position.




1) Preparation

@ Set the Power switch to OFF, and set the 8-clement
DIP switch to the following settings.
(Mos. 6 and 7 1o OFF, No. 8 1o ON, Nos. | to 5 not
changed)

@ Set the Power switch to ON. The scale calibration-

No.67 : OFF
No.B : ON

Ref. 1 8-element DIP switch

e Inside

FLSEEE 2
LLLLLLL

select mode display is obtained.

2) Scale calibration-select mode display format

RUO0E0E0RUELOUN
‘-LUﬂdﬂlIin& o - - o

3) Setting method

1 Obtain the scale calibration-time axis mode

Move the cursor to the position of @ ", and press to obtain the scale
calibration-time axis mode display.

The plotter pen draws a straight line from the zero position of the time axis (Y
axis) to the span position, the chart is fed by only 4 mm, and recording (dot
printing) is performed in the section between the 40% and 60% positions of the
chart at intervals of 1 mm.

I

@ Scale calibration per channel

@ Shift setting per channel

@ Analog recording zero/span
adjustment

@ Plotter pen time-axis adjustment

-2 Open the display section_
| Slide out the rack, lift the left side of
the display section, and open it by
pulling it towards the front taking care
not to hit the analog pointer (cursor
pointer).

—

/4| Store compensation datain
memory ‘1
(The underline flickers, and the |
setting change mark is printed.)

'3 Perform time axis adjust-
ment h

I

~ 5 End operation

Press when the line drawn by
the plotter pen is aligned with the dot
printing recording.

The data is stored in the ROM and the
display returns to the scale calibra-
ion-select mode display.

Every time [I] is pressed, the chart
is fed by 0.05 mm. Press | & | until
the dot printing recording is aligned
with the line drawn by the plotter pen.

Set the Power switch to OFF, return
the DIP switch to its original settings
{(Mos. 6 to & to OFF), and sel the
IPuwer switch to ON again.

L

 Time axis setting display format |

Pl 1 UUOONN0O0O000

+ Underline

[

Note 1: When Clear is assigned.

If Clear is assigned | @ + E] ), the compensation
data is cleared and step 1 is performed again.

~Note 2: Is the
Ensure thal the plotter pen is inserted completely into th
pen holder of the printer.

plotter pen inserted properly ?

’1
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16. OPTIONS

16.1 EXTERNAL DRIVE SIGNAL

@ By applying a (short-circuit or open) contact signal to
the external drive terminals, recording can be started
and stopped, the chart feed speed can be selected or
instantaneous digital recording can be commanded,
without operating front panel keys,

@ Any of three chart feed speeds which have been preset
with the front panel keys can be selected.

External Drive Functions

@ Start/stop of recording

@ Selection of chart feed speed, among three preset
speeds

@ Execution of instantaneous digital recording

1) Relation between external drive function and terminals

The external drive terminals are located in block A on the
rear panel terminal board {on the right side of the power
supplyfground terminals).

Function Terminal Mo. and signal
ﬂ:_; 1 :E,::d CS1 ?.fm Open Be-  |Open
“::'ng' Speed) €52 |, i |Open tween | Short-circuit
tunc- CS3 |nals 43| Short-circuit | pin @& | Open
tion* Stop and 1 | Shon-circut | 2 ® | Shor-cirout

Execution of instanta- |Short-circuit between fterminals @

—Terminal board and external drive terminals—

R e ¢ =T

[ [ D |

‘ A ‘ B
Power supply [ HL ¥

|necus digital recording |and @ (for more than 0.5 seconds) Ground terminal -
* The external drive does not function when the *’"E:lml s
(RECORD CM | indicator on the front panel is not lit . et deplorien)
(when recording is inhibited). Press [¥%22] key to enable
the recording function.
Note 2: Chart feed speedand  Note 3: Judgment condition

Note 1:When chart feed
il speed is switched

Even when the chart feed speed is Iaf reciieing

-~ ~interval for fixed-interval digi--

~of the interval time for fixed--
interval digital recording

switched, the settings for fixed-inter-
val digital recording will not be
cleared.

The setting will be cleared when the
value of any of the three chart feed
speeds is changed. Reset as re-
quired.

If the interval time setting is not pos-
sible at the chart feed speed selected
{refer to Note 1 onpage 35), constani-
interval digital recording will be per-
farmed at the time interval which is as
close as possible to the registered
interval time(*).

* An integer multiple of the registered

The judgment condition for fixed-in-
terval recording is related fo the cur-
rent chart feed speed. If the interval
time is changed when the recording
function is stopped, the chart feed
speed immediately before it was
stopped will be used for judgment.

interval time.
=

S . .

~Ref. 1: Recording function stop condition—,
The same operation as when the key on the front
panel is pressed will be performed. For details, refer to
page 18.
Note:When performed during list printing, printing will
be interrupted. )
~Ref. 3: | RECORD ON indicator g
For the external driver functions to operate, the
RECCHD O] indicator in the status display on the front
panel should be lit. When recording is stopped by the
external drive, the [FECORD ON| indicator will go off,

~Ref. 2: Instantaneous digital recording

The same operation as when the key on the front
panel is pressed will be performed. For details, refer to

page 19.
Mote:This will not be accepted during setting the para_-J

meters.

~Ref. 4: Setting of CS1-3 "
These are set by the same procedure as the chart feed
speed (see page 31), however, the method of storing inta
ROM is different. For details. refer to item 2) (on the next
page).

4




-Ref. 6:If short-circuit is released mid-way —,

@ The recording operation also affects the selection of
the chart feed speed. If the two lines between termi-
nals @ and @, & and @ are open, CS1 will be
selected.

@ When instantaneous digital recording has been
commanded, if the short-circuit is released after 0.5
seconds has elapsed, the function will be axacuted;

~Ref. 5:1n the key lock condition

When the [KEY LOCK |indicator in the status display is
lit, no front panel key inputs will be accepted.

*See page 6.

b

2) Chart feed speed setting (3 speeds)

This procedure is for setting the three chart feed speeds. Setting range (wInitial value ... 25 mm/H)
The setting range is as shown on the right, and is variable
: i g :
in l-mm steps. f = =8
Unit: mm/H
@ Chart feed speed mode display .................. Initial values are shown.

~——How to check the display—

vrcﬂhl | | ¥ : Position igit where
[ EEEERE000000000 |5 e e b

CS Chart feed speed -_::h:lrt lgt_ad lsettmg value appears
Paramater Mo. (4 digits) in the display.
CRApEy ol : Represents the chart
,'__ feed speed mode
=1 + Underline J

@ Setting items and key operations

Setting items: Key operations:
@ CS1 : 4 digits @ Forthe lower function of a dual-function key such as @ . press
@ CS3 : 4 digits @ When anumeric key is pressed, the cursor moves to the next digit. (When
the cursor is under the bottom digit, it is moved using the E] key.)

L9

(3 Setting (confirmation) procedure
=B ORI - ~2 Confirmation——— |3 Set to the setup mode______

.
mode
(Underline and
(k) (l_S“LJ *{odu) } (2] [I] | cursor appear)
The display is changed to the chart| |Setting conditions of other CS (chart rﬁ?édigitwerlha cursor canbe set (or

feed speed mode. speed) number can be checked using | | modified).
these keys. [;] : Moves the cursor to the right.

|When setting, proceed to step (3. | | [ 7]: Moves the cursor to the left.

e

-4 Designate the CS No.——— -5 Enter the chart feed speed-, - Temporary registration——

MmO - [ Tt e

Numbers from 1 to 3 can be used. Enter the chart feed speed (mm/H) as | | After completing the setting for one

four digits. Leaving aspace willcause | |CS No., be sure to store it tempaorarily.

. an error. . (If this operation is not perfarmed, the

: (To set 25 mm/H, enter [DOIEIE ) | |set contents will not be stored in
| | J memory.)

~.7] Setting and registration of other CS Nn-] [8] Memorization — =

(Underline blinks and setting
> B { change mark will be printed.)
Perform in the same way (steps (4] - [8]) for other CS The contents registered in step (& are stored in memaory

{ROM), and when the operation is completed, the display
before entering the setup mode will resume.
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@ Confirmation pm@eﬂi.ll‘ﬂ...................Conﬁn‘naliun is possible in step [1], (3] in the above item [3].

When the ﬁ key is pressed. the display mode before entering the
i setup mode will resume.
Ref. 7: How to clear Ref. B:Initial value and ini- Ref. 9: To return to the dis-
A THN IS tialization [ play mode

When the | yu | key is pressed, the | | (Mg T35 mm/H (for all 3 speeds)| | |TO feturn to the display mode “““”9
initial values are displayed.

(25 mm/H for al three speeds.) Related items —+See page 46 setting or checking, press the
key,

16.2 AUTOMATIC RANGE SELECT RECORDING

@ This can be set for each channel separately. —Setting example for automatic range select—,
@ Recording ranges can be set for up 1o 5 steps. e i e i}
@ Forrange sclection, when the measured value exceeds I f'lm ke [ |
zero or the span selected for each step by 0.5 mm, the (18t zero) (1st span) (2nd span)
range is changed automatically to the next step. .\:‘_‘—TE‘M}
@ The relationship between the range step number and i : kv ’pl‘“&:;.l span)

2nd 3rd ! 4th : Sth |

each span setting value should be as follows:
1st span < 2nd span < 3rd span ...,
@ The zero point of the st step can be set arbitrary. Also

BY DT

-

the span for the final step can be set arbitrary. value ;,,.h::;., L';‘m".f“,:,“,:“:;:;,‘;‘:',‘f",’m “:;
® WValue setting is done by setting the scale value. | I\\“"ﬂ 1st range. ]
1) Display format sessansennes W shows the initial position (digit).
@ Analog recording format select mode @ Automatic range select display
i i | | |
LS RSP Bl D@]DDDFDD 0onon ~
Standard Automatic Zone (Parallel) scale

range select - - ; Uhdarllna_L Channel No.
Partial compression/expansion

( Decimal point is shown in the selected format.
When the sefup mode is entered, the decimal
point will go out and the cursor appears,

@ Zero setting display for the 1st range step @ Span setting display for st to 5th range step

DJGDJDDDI_EB[LI@D] I!_H]EL]EJJLLQDI_@I_'U

Ghannelﬂ nge
Underline ° * st:phlu sza?tT: ﬁfﬂ“r::t “II:F? ¢ digi Underling Ghannar TSpan setling Setting value Lii
0 ot vakaa m":!*ngﬂglm MNo.  Range {from the leftmost digit)

stepMo. (Scale value, within 5 digits)

2) Setting procedure
- _ 3 Selection of automatic
~ 1 Set to the select mode _ -
| Set to the selec ) /2 Setto the setup mode range select mode

( : ) (Underline appears) Mﬁ the cursor to @ and press

The display is changed to the analog | | The decimal point goes out in the| |The display is changed to the auto-

recording format select mode. selected format and the cursor ap-| |matic range select mode.
*Display format @ pears. —+Display format &
| *Display format @




4] 5/ Zero setting for the 1st (6] Span setting for the 1st
~ 4 Channel No. setting = o g i mp:ge g H

()~ ] B-EEEH || E-OEE

Sel the channel No. in which auto- | | Set the zero point for the 1st range |Set the span for the 1st range step

matic range select recording is re- step and press the @ key. The and press the key. The display

. . ) ! i tting dis|
quired, and press the H kay. The display is changed to the span setling :if:?:g:gzmamnm ing display
display is changed to format &, display @ for the 1st step. ) s

~|7] Span setting for the 2nd to 5th ranges——, ~ 8 Memorizing setting contents
- rl S {Underline blinks and the setting
E _' n change mark is printed)

| Set the span for the 2nd range step and press the When the display format is returned to @ and the

key ( +[3] )ispressed, the setting contents are
stored in ROM, and when the operation is completed, the

key. Then, in the same way, setthe span for the 3rd to 5th

range steps. display mode before entering the setup mode will res-

. ume. )
Ref. 1: When setting another channel

After setting step (2], repeat the operations from step 1. J

3) Confirmation procedure ........... After the operation in step 1 in the above item 2), press the [ﬂ key 1o
enter the confirmation mode.

Then, each time the B key is pressed, the sctting contents for the se-

lected channel will be checked in sequence. Press the [a] or [ key to
change to another channel.

When the key is pressed, the display before entering the confirma-
tion mode will resume,

9 seting el PG EEOOB0REE000

g s - ESEE0EEI0]

Range type No.:

Ch No. Ch 17 cifalinl i 1

Haﬁggasliep : g;:;gfiv'?z%::isaja below © EJ@E@EJ@@H@[@@DDD

1st range step : - ral K1 IRl

2nd range ip : 700-S00°C PR EEENEEE R

rd range step : - ° — — e
o [FllRRgICIBILAEOAEEEO0

Step (11 :Set to the selection mode, (— Refer to Setting Procedure [17.)

Step (2] :Set to the setup mode. (— Refer to Setting Procedure (2 .)
Step [31 :Select the automatic range select mode. (—+ Refer 1o Sening Procedure (3 .)
Step (4]  :Set the channel Mo, “07",—+ @

Step s/ :Set the zero point for the Ist range step to 500" and press the [ENTRY] key. —+@

Step ‘& :Set the span for the Ist range step to 700" and press the [ENTRY] key. +@

Step 70 :Set the span for the Ist range step to “900" and press the [ENTRY] key. —+@

Step (8] :Set the span for the Ist range step to *1100" and press the [ENTRY] key. @&

Step @ :Press the [ENTRY] key twice to resume the zero setting display for the Ist range siep. —+D

Step 00 Press the [END] key to store the setting contents in memory. (—* Refer to Setting Procedure (81.)
The above operation performs setting for the automatic range select recording of channel 07. Perform the same for other
channels.

= 54;_




r-Hnte 1: Display format to store in memory

Perform storage after returning the display fo the 1st
range step zero sefting mode. If the memory store
operation is performed in the span seiting mode (the
key is pressed), the seftings of the selected

Note 2: When key is pressed
The display is cleared and the display format 2 resumes.

]
And when the key is pressed after pressing the
kay, the settings for the selected channel will be

channel will not be stored in memory.

cleared.

Ref. 2: Whentherearerange steps
- for which no setting is re--,
quired
When storing in memory, the display
should be returned to the zero setting
mode for the 15t range step. Since the
range step number is advanced one
at a time, skip unnecessary numbers

by pressing the E] key repeatedly.

Hef 3: To return to standard _
recording

Set the analog recording format se-
lect mode and enter the setup mode,
then move the cursor to “S" of the “Sd”

display and press the E] key.

To return to the automatic range se-
lect recording, perform the operations
in steps (1] - (3], and press the .

_Ref. 4:Digital printing for_

only one range step
Fixed-interval digital printing prints
the scales in channel number order,
as well as the range step number. If
there is only one range step, “R1° will
not be printed.

kay.

16.3 PARTIAL COMPRESSION/EXPANSION RECORDING

(D) This can be set for each channel separately.

~— Setting example for partial compmwun.fexpanslun—}
@ This function is used to compress and expand a spe- <Analog recording range= =100 - 1200°C
cific area of the analog recording range.
@ Since up 1o 2 change points can be set, compression/ - 100 1200
: . : 0 600 B0 350
expansion can be different in up to three areas. L 1 il 1 I |
@ To set up, first set the recording position (%) at a i ,’: ',-'/ kY .
change point then set the scale value for analog record- w“m g i; " ‘-1 "4'
ing at the change point (%). 0% 0% 0% 100%
& In the example on the right, temperatures between - L m G (2nd mmn
100 and D°C are recorded at the 0% position and tem- " I = E ‘I‘T i
peratures between 950 and 1200°C are recorded at the o i'm R e o
100% position. : o
1) Display format ........ccconmesimmsnnncnessaneas ¥ shows the initial position (digit),

@ Analog recording format select mode

BRI LG
Standard }

Zone (Parallel) scale
Partial compression/axpansion Underine

Automatic
range select
( Decimal point is shown in the selected format. )

When the setup mode is entered, the decimal
point will go out and the cursor will appear.

@ Seuting display for the 1st and 2nd change points

[R] FIsHel AL AL 3 HEREEEEE

Undearline Channel Istma change
No. aar;g:gm] pumlsaum{%]

— 65—

@ Panial -::umprmsiunﬁ:xpnminn display

FESI00E000080000

Channel 1z 2nd change
MNo. point sething paint sefting

@ Input value setting display for each recording position

REBAINI0ENE00000

position (%) E e leftmost digit)
Scale value, within 5 dig




2) Setting procedure
1. Set to the select mode

—

L

=)

~2] Set to the setup mode—

(Underline appears)
(L]

v

3] Selection of partial com-
pression/expansion 1
ove the cursor to the [S] of

. E * and press

L
The display is changed to the analog
recording format mode display.
*Display format @

The decimal point goes out in the
selected format and the cursor ap-
pears.

| *Display format ©

| *Display format @

The display is changed to the partial
compression/expansion display
mode.

~ 4/ Channel No. setting

[5] Setting of 1st and 2nd
change points

(&)~ (2]~

-

(6] Setting for each recording
position )

(-

—

Set the channel No. for which partial
compression/expansion is required.

Set each change point at the record-
ing position (%) as 2 digits (enter “0.5
for 5%), and press the @ key. The
display is changed to the display @

@ Set the scale value at the 0%
position and press the @ key.
In the same way, enter the scale
value for each change point and

@

for the 1st step.

the scale value at the 100% posi-
tion.

L —

-' A

~|7] Setting of other channels

)

-8 Memorizing setting contents

Underline blinks and the set-
[

(ting change mark is printed

When setting other channels is also required, performin
the same way (steps 4 - [8]).

Withthe display format @ appeared, pressthe key
( [s= J+[®) ), the setting contents are stored in
ROM, and when the operation is completed, the display

|mode before entering to the setup mode will resume.

3) Confirmation procedure ........... After the operation in step (1] in the above item 2), press the ﬂ
key to enter the confirmation mode. Then, each time the

key is

pressed, the setting contents for the selected channel will be displayed in

sequence, Press the [a] or

When the
firmation

4) Setting example
Setting condition

DEFPLAT,
L
oL

¥  key to change to another channel.
key is pressed, the display before entering the con-

mode will be resumed.

[m]

Analog recording range =200 -1200°C RIRLIE AT
Channel No. :03 (Channel 3) 2|f 5‘.” 3 ;_ E v E |
Recording position Hmmmm'_m 800 1200 rairar - il P i
0-20% | -200%-~ BO0'C t ,_x*' '- @ _F S*U_ 3 el ® El.ﬂfl H B
20~ 100% B00-1200C | L u-"" ] s T DG
‘N
Only one change point is set {1‘"::]:;’:‘1: 1oi% @ FSU 3 E ﬂ ﬂ i
here. The 1st change point is | | NI R X TV S 1 A T
set at the 20 (%) position. [T compression | e |f SS ] flann ! I? ol
el , e LA LA S
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Step T : Set to the selection mode. (— Refer to Setting Procedure [1].)

Step 12 : Set to the setup mode. (— Refer to Setting Procedure (2] )

Step 3 : Select the partial compression/expansion mode, (— Refer to Setting Procedure [3.)

Step [4 : Set the channel No, “03". +O

Step (5] : Set the 1st change point to 20% and press the [ENTRY] key. —+@

Step (8 : Set the scale value at the recording position 0% 1o “-200" and press the [ENTRY] key. v@

Step 7] : Set the scale value at the recording position 20% to “800" and press the [ENTRY] key. @

Step [8 : Set the scale value at the recording position 100% to 1200 and press the [ENTRY] key. &

Step (80 : After the display @ appears, press the [END] key to store the setting contents in ROM. (Refer to “Setting

Procedure” step [ to store the Setting contents.)
With the above operation, the setting for the partial compression/expansion of channel 03 is completed. Set other channels

in the same way.

~Note 1: Display format when storing in memory Note 2: Range setting of the selected channel

Pearform after returning the display to the setting mode for
the 1st and 2nd change points. If the memory operation
is performed in another mode (scale value setting mode

for each recording position) by pressing the key
([Cs=_]+[E)), the settings for the selected channel will

If a channel for which no range setting has been per-
formed (skip channel] is selected, setting will not be
accepted, and this will cause a setting error (5.E).

\be cleared.

J

Ref 1: When only one change
g peint is required
Set the value for the 1st change point

in step [5], then press the kay.

Ref. 2: To return to the stan-

dard recording mode
Set to the analog recording format
select mode and enter the setup
made, then move the cursor to the “5°

of “Sd” and press the B key.
To return the partial compression/

expansion recording mode again,
perform the operations in steps (1] -

_Ref 3: Conditions for change _
point setting

The values for each point should sat-
isty the following conditions:

D = 1st change point < 2nd change |
point < 100

If the above conditions are not fol-
lowed, it will cause a set error (S.E).

3], and press the key.

16.4 ZONE (PARALLEL) RECORDING

@ With the zone recording function, the recording range
can be divided into up to four zones and different chan-
nels can be assigned to each zone.

@ The number of divisions and the recording areas are
shown in the figure on the right. Each of these smaller
recording areas is used as an analog recording zone for
each range setting.

@ To set up. first set the number of divisions and then
assign the input channel Nos. to be used for recording.

Number of divisions and zones (unit: mm)———,
180

Ana a

—— -

15t area Y
- "o - 180

1st [ 2nd
0 - 54 63 = 7

Divisbon 4 L My pec@nd o, S e th
~ % 5~ 5 W -~ 13 18 - 1%

A )

| i
Division 2 L

Division 3 |

1) Display format .........coussenensssaenens W shows the initial position (digit),

@ Analog recording format select mode

GEDORLERHEEEREN
Standard Automatic J Parallel scale
range select

Partial compression/expansion

mat. When the setup mode is entered, the deci-

The decimal point is shown in the selected for-
mal point will go out and the cursor appears.

@ Zone recording display (Display designating the num-
ber of divisions)

APOREERCO000000

Underline Designation of numbar
of divisions
Mumber of divisions

=67 —




@ Channel No. select for st zone @ Channel No. select for 2nd - 4th zone

FAPAEOEEPERErEE] (B EPER EEEEEE R

i Area No. Channel No.
Underling  Area Mo, Channel Mo, Undarline psel

selact
(.4 : when continuous channels are selected

~ @ when continucus channels are selected : when non-continuous channels are selecled
. :when non-continuous channels are selected

2) Setting procedure

[3] Selection of zone record-
© ing

i Move the cursor to_the [P] of
tesrun [ {Underline appears)
By =) | st o]

The display is changed to the analog | | The decimal point goes out in the | | The display changes to the zone re-
recording format mode display. selected format and the cursor ap-| |cording display mode.

* Display format @ pears. * Display format @

* Display format @

. . e

4. :::;g"“"“" of number of 7 cajaction of channel Nos. for 15t zone i

(-~ E-0E@) -

Setthe number of zonesto 2- 4 asre- | |Select the channel Nos. that are to be recorded in the 1st zone, and press the

=

~ 1! Set to the select mode——, r;2; Set to the setup mndaj

: (o] key.
quired, then press the B key. » Display format @
* Display format @ When continuous channels are selected, insert [-=] ( [ se1 ]+ )

between the first and last channels. When non-continuous channels are
selected, insert | -| (decimal point) between channels.

. AN

~ 6 Selection of channels Nos. for 2nd - 4th zones——, -7 Memorization of setting contents
- | Underline blinks and the set-
i {E] @}"H (tfng change mark is printed )
Perform the same to select each channel. With the display format @@ appears, press the key

* Dicplay lormat @ (IS[_== J+(&] ); the setting contents are stored in

ROM, and when the operation is completed, the display
). \mode before entering the setup mode will resume.

3) Confirmation procedure ........... After the operations in step 1] in the above item 2), press the @ key to

enter the confirmation mode. Then, each time the @ key is pressed, the

selting contents for the selected channel will be checked in sequence.

When the key is pressed, the display before entering the confirma-

tion mode will resume.,

— B8 -




4) Séﬂing examr.;le.

No.o dviins 30 2one8) o [r3] FIIPHAlENALIBILIL LU
TR » EFRE0BEAEEEE000
o [Pl ol L0000
o [FPfALILEALRO0000

Step (1 : Set to the selection mode. (—+ Refer to Setting Procedure [1).)

Step (2 : Set to the setup mode. (— Refer to Setting Procedure (7 .)

Step (3 : Select the zone recording mode. (— Refer to Setting Procedure 3 .)

Step [# : Set the No. of zones to *3” and press the [ENTRY] key. —+@

Step [5] : Set channels 01 - 06 and 08 for the 1st zone. @

Step & : Set channels 07 and 09 for the 2nd zone, and press the [ENTRY] key. —@&

Step 7| : Set channels 10 - 12 for the 3rd zone, and press the [ENTRY] key.—+@&

Step (8 : Set the display to the division number select mode, —+@

Step [ Press the [END] key to store the setting contents into ROM. (Refer to “Setting Procedure™ step [7] to store the

Setting contents.)
The above operation completes the settings for zone recording.

rHﬂ!‘E 1: Display format when storing in memory Note 2: Selection of all channels and duplication—
After seiting for all zones is completed, the setting con- Be sure lo designate all channels for which ranges have
fents can be stored in memory in any display format (@ been set. If a channel is not designated, the pointer may
-@). Although the display format @ is shown in step [7), swing beyond the scale. Also, if the same channel is

this does not imply any lmitation. designated repeatedly, itwill causes a selting error (5.E).
L. =i

~Ref.: To return to the standard recording mode "
Set to the analog recording format select mode and enter the setup mode, then move the cursor to the “S” of the “Sd”

display and press the B kay.
To return to the zone format select mode, perform the operations in steps (1) - (], and press the key.

.




16.5 VARIATION RATE ALAFIM

1 With this function, when the variation of the input

{measurement value) in a fixed time exceeds a preset

valug, an alarm is generated.

A fixed time is represented by the following equation:

Measurement period x No. of sampling times for input

(where,

Measurement period : 5 seconds for 6-point input, 10

seconds for 12-point input,

Mo. of sampling times

for input :1 - 9 (arbitrary setting)

There are two types of variation rate alarm; ascending

limit and descending limit. The ascending limit results

in an alarm being output when the variation of the rate

of increase of the input exceeds the preset value in a

fixed time. The descending limit results in alarm being

output when the variation of the rate of decrease of the

input exceeds the preset value in a fixed time.

Up to four alarm points are available for each channel,

and any required type can be selected (refer to *1 on

page 72) arbitrarily.

& There are two alarm outputs, and the combination of
the alarm points and the alarm output points can be
made arbitrarily.

@

@

1) Variation rate alarm display format...

t v Colon

ESE@DEII]DD 00

—_ Variation rate alarm:

(Ascending limit alarm) ' (Descending limit alarm)

LP-.-,— - / : T PV,
£ o, "gf ) B B
g; ty txy l:-Ig L[ iz

—= Time ; = Time

PV2 = PV1 = varlation width

t2 - t1 = measurement period x No. of input sampling times (n)
L[ﬂﬂmﬂdh! limit alarm)

<Remark> The setting of the variation rate alarm is
performed in a similar way as the normal
alarm described in item 8.6 (page 32).

seeeesssssss THE initial value is only for “H".

~How to check display section-,

¥¥: Column where cursor appears
when the display is changed to

Channal Na,m Output No. the alarm setting mode.
Paramalar
character Alarm l“l : Represents the alarm
lype Numpt:frr ull g mode (same as variation
5am mput ti I
Output No. of Alarm setting nginputtmes (|1 1| rate alarm or ditference
(5 digits maximum®, from the leftmost column) ’—IE"I'I modea)
*Decimal point is not included. Underline
2) Setting items and key operation
Setting items - Key operation

The following items can be set for each alarm point:

@ Channel No. : 2 digits
@ Alarm No. : 1 digit
@ Alarm type : 1 digit
@ Qutput No, : 2 digits
B Alarm value : Within 5 digits
& Mo. of sampling input times: 1 digit

@ For the lower function of dual-function keys such as

~ or  press with the [ ser ]

key held depressed.

When a numeric key is pressed, the cursor shifts to
the next column.

Only the channel Mo. is displayed by a two-digit
cursor, and when the 10's digit is entared, a "blank”
will be entered as the 1's digit and when the 1's digit
is entered, the cursor moves to the next column.

.
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3) Setting procedure

~ 1. Set to the alarm mode——,

(&) (s ) [2)

r—i’ Confirmation

KNI

Set to the setup mode——

[3]
r (Underline lights,

The display is changed to the alarm
mode.

Same as variation rate alarm or
difference alarm mode display.

—

Setting for other alarm points can be
set. All the alarm points registered
{including variation rate alarm or dif-
ference alarm) are displayed in se-
gquence. When setting the alarm,
proceed to the subsequent step (3. |

Cursor appears)
The cursor lights at the left end. Set-
ting {or medification) of the digit indi-
cated by the cursor is possible.
( (%] : Moves the cursor to the right
E : Moves the cursor to the left )

| —

~ 4] Designation of channel No.,

~ 5! Designation of alarm No.—,

~|6 Selection of alarm type——,
E] {Display is changed in the order

Select the channel Mo.

Since up to four alarm points can be
set, designate the alarm No. to be set.

L.

LY, 5, Urand 07}
Select the alarm type between an
ascending limit alarm (U) and de-
scending limit alarm (d).
H : Upper limit alarm
U: Ascending limit alarm
L : Lower limit alarm
d : Descending limit alarm
b: Difference upper limit alarm '
\5: Difference lower limit alarm J

r[?] Designation of output No.—

f v fi
(g o e

~ 8] Setting of alarm value——,

()-(8 ) () ()

,-I Setting of the number of
sampling input times

LT

Designate the output No. to which the
alarm signal is to be output.

If "0” is entered, no signal is output
and only the alarm display appears.
But printing of alarm occurrence and
.cancellation will be performed.

Set the value within 5 digits. When
scale setting has been performed, set
the value according to the scale
value.

| — A

Set the number of sampling input
times (1 - 9) in the fixed time.

LN -

-0

Display is changed to the
next alarm point mode

Temporary registration—.

[l Setting/registration of
other alarm points

&) C&J

12 Memorizing temporary_
registrations

( Underline blinks and the satting
\ change mark is printed

After the settings for an alarm point
are complete, be sure to register them
tempararily.

(If this operation is not done, the set-
ting contents will not be stored in
memory.)

-

In the same way, perform setting for
other alarm points required (as in the
steps (4] - [0 ).

( 1

The contents registerad in step 16
will be stored in memory (ROM), and
when the operation is completed, the
display before entering the setup
mode will resume.

)

4) Confirmation procedure ........... When the operation in steps [ and 2 in the above item 3 are performed,

the details of each alarm point can be checked. Press the

resume the previous mode.

key to




5) How to set the same setting for all channels
The key cannot be used for alarm setting.
When the same alarm setting (alarm No., alarm type, output No., alarm valug) is used for all channels, perform in
the following way to simplify setting up.

<Example> To copy the setting contents of Channel 1 to another cliannel:

1] Setting for Channel 01— ~. 2 Setting for Channel 02— -
Parform setting for channel No. 01:a2 desceibacin msp% Press the[ T |key to return the display to CHO1, then set
1/ - 6 on the previous page. .
| the channel No. to “02" and press the E] key.
A —
- 3| Setting for other channels ~ 4 Memorizing temporary registrations———
Sat other channels in the same way as in step (2], Whar e ( F_] . @] yKeiits pressad, the

contents for all channels registerad in steps 2] and 3
will be stored in memary (ROM).

-

-

6) Setting example

aE;I SOH Range setting | Scale sefting | Alarm No,  Alarm type | O\iP #;?{g ?fm“:ifna;flm Alarm setting
@ ' 1| Upper limit 1 | 800 - AO1 1H01800
@1 4 No.08 | . 1000 |2 | Ascendinglimt | 2 | 25.5 3 A01 2002255 3
@ -10 ~ 10 2 Descending limit| 2 | 25.5 5 AD1 3d0225.5 5
@ | 2 | Lower limit 1 | 600 — AD1 4L01600

7) Alarm type and alarm points
Up to four alarm points can be set for each channel. The alarm types for cach of the four alarm points can be selected
arbitrarily among upper limit (H), lower limit (L), ascending limit (U), and descending limit (d). Since a difference
alarm can also be set (refer 1o page 67), any of six alarm types can be selected including the difference upper limit
(b} and difference lower limit (5).

MNote 1: When “clear” is registered -
[Reference 1] Alarm No.
[Reference 2] Alarm type *1 Refer to page 33 and 34.
[Reference 3] OR output
[Reference 4] Display order
[Reference 5] Initial value and initialization
[Reference 6] To resume the display mode —

Note 2: When “clear” is registered during scale setting —
[Reference 7] Alarm printing *2
[Reference 8] Output format 3
[Reference 9] Alarm display
[Reference 10] Display output only
[Reference 11] Releasing the alarm
[Reference 12] To cancel the decimal point',
To cancel the whole display —

Refer to page 33 and 34.

#]: Alarm type ___ Inaddition to standard upper and lower limit alarms, there are ascending and descending limits for
variation rate and difference upper and lower limits and a total of six types of alarms are available.
Among these, any required alarm type can be selected arbitrarily for each alarm point. However, the
maximum number is four for each channel.

#2: Alarm printing _the character representing the alarm type, such as the L7 in *1L2" is changed o “U™ for ascend-
ing limit and “d” for descending limit alarms.

s




16.6 DIFFERENCE ALARM

@ With this function, when the difference between two
channel inputs (absolute value) exceeds the alarm set
value, an alarm is generated.

@ There are two types of difference alarms; difference
upper limit and difference lower limit alarms. The dif-
ference upper limit alarm outputs an alarm when the
difference between the inputs (absolute value) in-
creases and exceeds a preset value,

The difference lower limit alarm outputs an alarm
when the difference between the inputs (absolute
value) decreases and exceeds a preset value.,

@ Uptofouralarm points can be set for each channel, and
any required type can be selected (refer to *1 on page
75) arbitrarily.

@ There are two alarm outputs, and the combination of
alarm points and alarm output points can be made ar-
bitrarily.

Difference alarms:———
:[ﬂm'mnw lower limit alarm)

Difference between
inputs (absolute valus)

Difference upper
mit alarm)

: L3
: | Preset [

Herence between | ;
inputs il:ibﬂluh valua}! value

Alarm cccurrence [;ariud: Alarm occurrence period

When the difference between the inputs (absolute value)
is lower than the alarm preset value, a difference upper
limit alarm is output.
When the difference between the inputs (absolute value)
is higher than the alarm preset value, a difference lower
limit alarm is output.

<Remark> A difference alarm is set similarly to a normal alarm, as described in item 8.6 (page 32).

1) Difference alarm display format ............c.0..... The initial value is only for “H”.

v v [Colon

—How to check the display section—,
¥¥: Columnswhere cursors appear
when the display is changed to

g]e][]

== Channel Mo, Alarm

Parameter MNa.
character
Alarm type

| Alarm setting
Qutput MNa.

(5 digits maximum®,

from the lefimost column)
* Decimal point is not included.

2) Setting items and key operations

00EREEEE000

Setting items % 1
The following items can be set for @

MNumber of the alarm setting mode.
fi?n"x'“g npul ] Represents the alarm
I~ mode (same as difference
Sale alarm or wvariation rate
alarm mode)
od i Underline
Key operation 1

each alarm point;

@ Channel No. : 2 digits

@ Alarm Mo.  : 1 digit @
@ Alarm type  : 1 digit @
@ Output No.  : 2 digits

& Alarm valug : Within 5 digits

& Mo. of sampling inputtimes : 1 digit

For the lower function of a dual-function key such as , ar
. press the key while holding the key depressed.

When a numeric key is pressed, the cursor is shifted to the next column.
Only the channel No. is displayed with two-digit cursors, and when the 10's
digit is entered, the 1's digit will be filled with a “blank”; when the 1's digit
is entered, the cursor moves to the next column.

3) Setting procedure

F'ﬂ Set to the alarm mode

(&) (Csor_)- (&)

~12| Confirmation

()]

The display is changed to the alarm mode.

Same as difference alarm or variation rate alarm) points registered (including difference or variation rate

mode display.

Settings for other alarm points can be set. All the alarm

alarm) are displayed in sequence. When setting the
Lalarm, proceed to the subsequent step (3.

A
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[3] Set to the setup mode

( & Underline lights,
CUFSOT appears

- 4] Designation of 1st channel No.

The cursor lights at the left end. Setting (or modification)
of the digit under which the cursor lights is possible.

- Moves the cursor to the right,
i (] : Moves the cursor to the left Ul ]

~5| Designation of alarm No. .\

Salect the first channel No.

- 4

-6 Selection of alarm type -
The display changed in the order
[T (R

As upto four alarm points can be set, designate the alarm
No. to be set.

Select the alarm type between the difference upper limit
alarm (b) and the difference lower limit alarm (S).
H: Upper limit alarm L: Lower limit alarm

b: Difference upper limit alarm
| 5: Difference lower limit alarm
(U: Ascending limit alarm  d: Descending limit alarm) |

~'7) Designation of output No. :
for “[O', refer to)
“Reference 107

~ 8] Setting of alarm value ]

ol

(&)-(2) () 2

Designate the output Mo. to which the alarm signal is to
be output.

If “0" is entered, no signal is output and the only alarm
display appears. But the printing of occurrence or can-
\cellation will be performed.

Set the value within 5 digits. When the scale setting has
been performed, set it for the scaled value.

~9] Designation of 2nd channel No.————

~[1ll Temporary registration .
Display is changed to the
next alarm point mode

Select the 5amna‘channel Ma.

_[11 Setting/registration of other alarm points_
B[

After settings for an alarm point are oumpleted_. be s_u-re
to register them temporarily.
If this operation is not done, the setting contents
will not be stored in memory.

- .

riiz‘ Memorizing temporary registrations

ST (Undaﬁine blinks and the set-
= ting change mark is printed

Perform setting for the other alarm points in the same
way (as insteps (¢ - [0 ).

e A

|The contents registered in step 16 will be stored in
memory (ROM), and when the operation is completed,
the display befora entering the setup mode will resume.

4) Confirmation procedure ........

sereennnes When the operations in steps [ and 2 in the above item 3 are

performed, the settings of each alarm point can be checked. Press the

Lt
srm
===

key to resume the previous mode,

5) How to set the same setting for all channels ...... The 2] key cannot be used in alarm setting. When

the same alarm setting (alarm No., alarm type,
output No., alarm value) is used for all channels,
perform the following to simplify setup.

<Example> To copy the setting contents of Channel 1 to another channel:

[1] Setting for Channel 01
Perform setting for channel No. 01 inthe same way asin
steps (1] - (9] in the pravious item.

|2] Setting for Channel 02
Pressthe [ T ] key to return the display to CHO1, then set
the channel No. to "02" and press the E] key,
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[3] Setting for all channels 4! Memorizing temporary registrations

In the same way as in step (2, perform setting for all When the (= )+[E)) key is pressed, the

channels (other than the channel registered in the 2nd contents for all channels registered in steps 7 and [@

channel). will be stored in memory (ROM).

6) Setting example

aﬁ;a: ﬁ'; Range setting | Scale setting | Alarm Noj  Alarm type D"M"n“" ?;?‘:.21 endchannel | Alarm setting
@ 1 Upper limit 1 800 = AD1 1HO1800
@ | 1 No.06 0 ~ 1000 2 |Ditterence upper limit| 2 25.5 3 AD1 2b0225.5 03
@[ 1|-10~10 3 |Ditference upper limit| 2 15.5 10 AD1 350215.5 10
@) 1 4 Lower limit 1 600 p— AD1 4L01600

7) Alarm type and alarm points
Up to four alarm points can be set for each channel. The alarm types for each of the four alarm points can be selected
arbitrarily among the upper limit (H), lower limit (L), difference upper limit (b), and difference lower limit (3). Since
variation rate alarms are also available (refer to page 70), the alarm type can be selected among six types including
ascending limit (U) and descending limit (d).

MNote 1: When “clear” is registered —
[Reference 1] Alarm No.
[Reference 2] Alarm type *1
[Reference 3] OR output
[Reference 4] Display order
[Reference 5] Initial value and initialization
[Reference 6] To resume the display mode —

Refer to page 33 and 34.

Note 2: When “clear” is registered during scale setting —
[Reference 7] Alarm printing *2
[Reference 8] Output format 3 [Reference 9] Alarm display
[Reference 10] Display output only
[Reference 11] Releasing the alarm Refer to page 33 and 34.
[Reference 12] To cancel the decimal point\,
To cancel all the display —

*1: Alarm type Other than the standard upper and lower limit alarms, there are ascending and descending limits
for variation rate and upper and lower difference limits — a total of six types alarms are available.
Among these, any required alarm type can be selected arbitrarily for each alarm point, However,
the maximum number is four for each channel.

*2: Alarm printing__ The character representing the alarm type. such as “L” for *1L2” is “b" for the difference upper
limit and “S" for the difference lower limit.
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16.7 HIGH-SPEED PRINTING
@ This allows a shorter printing interval. The printing interval differs depending on the distance the analog pointer
(needle) has to move, bul is about 2.5 seconds as an average. (The printing interval is about 5 seconds at the standard

speed. )
@ The time the analog pointer (needle) is stopped is about 1 second. (It is about 3 seconds at the standard speed.)

16.8 BURNOUT

When any of the input lines is short-circuited. the analog Display and digital recording when burnout occurs
recording (indication) is shifted 1o the upper limit (right o B gl L L
end) and the display and digital recording will change as | [oisplay | — _Ir ' ‘L l

shown in the figure on the right.

i, [

Note: Difference from over-range [ i
[rhare is no difference between bumout and over-range. T

The same phenomenaon will occur.

16.9 DC CURRENT INPUT

With this, the externally connected input resistance (see Measurement current | (mA) Input resistance
the table on the right) is used to use a DC current input as T BOCE S0 A% .
the signal. With DC current input, the scale setting (page T e TITATTH

28), unit (page 38) and tag (page 36) settings are possible,

16.10 DIVIDED VOLTAGE INPUT
With this, an externally connected voltage divider is used for DC voltage input and the measurement of high DC voltage
inputs exceeding DC 5 V and below DC 60 V is made possible.

16.11 4-POINT, 14-POINT, 24-POINT ALARM OUTPUT

@ This uses an additional 2-, 12- or 22-point alarm outputs. Together with the standard 2 points, a total of 4, 14 or 24 alarm
points are available.

@ Alarm output No. can be designated among 1 - 4, 1 - 14 or 1 - 24 arbitrarily.

@ For the alarm setting method, refer 1o page 32. For optional variation rate and difference alarms, refer to pages 70 and
73

@ For alarm connections, refer to page 11.
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17. GENERAL SPECIFICATIONS

1) Input specifications
Number of measurement inputs @ 6 or 12

Measuring range : Set from table below for each channel.

Type of input | | Measuring range | weiion
05| -125~125mV
o 06 -25 ~ 25mV 0.01
g 07 -60 ~ 60mV
g 08| -120 ~ 120mV
] 09| -200~200mv | 0.1
B 10| -500 ~ 500mV
1 el 0.001
12 -5 ~ 5V
18 -200 ~ 300°'C 0.1
K 19|  -200~600°C
20 | -200~1350°C TR |
E 21 -200 ~ 350°C 0.1
22| -200~900°C 1
J 23| -200~400C 0.1
24 -200 ~ 1100°C 1
25| -200-~250C
T o6 200-a00c | *
R 27 0~1760°C
B S 28 0~1760C | 1
2 B 29 400 ~ 1820°C
8| Nierosit 32 0~350C | 4,
€| Nl 0~700C
o 32 0~1300°C
~ | WWReszs | 33 0-~2320°C
WWReozs | 34 0~ 2320°C 1
PRzo.40 as 0~1880°C
NiNiMo | 36 0~ 1800°C
AuFeCr | 37 0~1310°C
as 0 ~ 300K
39| -100~300C 0.1
PLATINEL 40 | -100~600C
41| -100~1390°C 1
U STt O
(DINT) - :
44 | -200~600C i
L 45| -200-~450C 0.1
(DINJ) [46 | -200~900°C 1
50| -100~100C
s P1100Q [51] -200~300°C
gz 52 | -200~649°C
g5 53| -100~100C | ,,
2E| JPt100Q |54 | 200 ~300°C :
L 55| 200~ 649°C
JPI500 |56 | -200~649°C
Pt—-Co | 57 4~ 374K

Minimum analog recording setting ranges: Refer to the
table below for the relationship of ranges and resolutions

. S i 1 i
DC voltage More than 1/5 of the measurement range
Approx. more than 2/5 of the measurement |
range when it is calculated as an electromo-
tive force.
Thermacouple | any negative measurement range must be
over 0°C.)
Resistance Pt100 ohm, JP1100 ohm ......more than 100°C
thermometer | JPS5 OnM......ccoocicnuvenn.... MOFE than 200°C
Input resistance : Higher than approx. 8 Mohm. When
a built-in voltage divider is provided
{over 50 V DC), it should be higher
than 1 Mohm.
2) Recording Specification
Dot interval : Approx. 5 sec./dot
Chart speed : 1 ~ 1,500 mm/hour (any setiing is
possible)
Chart paper : Fan-fold type,
Effective recording width,
180 mm
Overall width 200 mm,
Total length 20 m,

Number of recording points -

Recording mechanism :
Analog recording
Digital recording

Color of pens:
Inkpad colors

Plotter type
Fixed-interval printing

Fixed-interval digital- :
recording

On-demand
digital recording
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6, 12 (analog recording, digital re-
cording)

¢ Inkpad dot type
: Falt-ip pen plotter type

: @ Red, @ Black, @ Light blue,

@ Green, ® Brown, & Purpls,
@ Orange, ® Gray, ® Dark blue,
® Olive, @ Scarlet, @ Violgt

: Black
: The following are printed at the

specified interval (depending on the
chart speed); date, time, time line,
chart speed, range, scale, unit, chan-
nel No. and tag.

(Note) Whenever the power is
switched on, the year, month and day
are printed at 00:00 hours.

Time and data are recorded digitally

on the analog recording chart (the

interval can be specified).

: When required, analog recording is

interrupted and the time and data are
recorded digitally in responses o
front panel operation.



: When required, analog recording is

List printing
interrupted and the setting values of
each parameter are printed in re-
sponse to front panel key operation.

Sefting change mark : When a setting is changed, a mark is
printed on the right of the chart,

Alarm printout:

When an alarm occurs  © occurrence time, channel No.,

H.L, and alarm Mo. are printed out
on the right of the chart.

When an alarm is canceled © cancellation time, channel
No., and alarm No. are printed out
on the right of the chart.

Recording functions:

(1 Difference recording : The difference between two

channels or from a reference
valug are recorded.
@ Partial compression/expansion recording:
The ratio of compression/ expan-
sion can be set as required.
« Expanded recording : Max. 2 dots, 3 areas
@ Zone scale : Max. 4 zones
Recording: (Refer to the following table.)
@ Auto-ranging — Max. 5 recording ranges
Selection recording: can be set
(Items @ - @ are options. Select one item from @ - @)

Number of areas and positions of zone recording

Unit: mm
Area2 | Aread | Aread
99 ~ 180 — —
63~ 117 [126 ~ 180 —
45~81 | 99~135 | 144 ~ 180

Mumber of areas | Area 1
2 zones 0~81
3 zones 0~54
4 zones 0~36

3) Display specification

Digital display:
FL display . 16-segment 1-digit, character height
11 mm
: T-segment 15-digit, character height
7 mm
Display items : Channel No., data, chart speed, fime

(For analog data, multi-point sequential indication or single-
point continuous indication can be selected.)

Status indication : The following items are displayed in
the FL display.

Alarm : Occurrence channel No. display

PRINT : Flickers during digital recording and

printing.

RECORD ON : Flickers during recording function.
(during analog recording, digital recording, printing and
chart feeding)

KEY LOCK : Flickers in KEY LOCK mode.

SE, FE : Flickers to indicate sefting error,

: 180 mm (with scale divided into 100
equal divisions), red pointer.
Chart illumination : LED

Analog indication

Data display range  : -9999 to +89999 (decimal point can
be set as required)

4) Alarm specification

Mo. of sefting points  : 4 points/CH (individual setting)

Setting system : Individual setting of each point (high-
limit/low-limit can be set as required.)

Alarm output : 3terminals (N.C, COM, N.O) x 2 (OR
selection ouiput possible) 4, 14 and
24 points are optionally available.

Contact Capacity : 100 V AC/0.5 A, 200 V AC/I0.2 A
(with resistive load)

Alarm deadband : 0.1% of analog recording range

5) Power supply specification

Power source . Free powersupply. 81Vio 264 VAC,
50/60 Hz

Countermeasures : Details of setings are retained in an
against power failures  EEPROM. The clock is backed up for
approx. 5 years by a lithium batiery.
Power consumption  : approx. 60 VA (fuse: 5 A)
6) Performance
Accuracy : #0.1% +0.1 digit of the measuring
range (at room temperature 23°C
12°C)
(Thermocouple inputs do not include
reference junction compensation
accuracy.) Please refer to the table
for details of accuracy rating.
Reference point compensation accuracy:
K, E, J, T, Nicrosil-Nisil, Platinel

... 10.5°C or less
Thermocouple inputs other than
above.
.. £1°C or less.
Temperature coefficient: £0.01%/°C +1 digit of the measur-
ing range
Measuring period . approx. 5 sec. for 6 points, approx. 10
sec. for 12 points.
Allowable signal source resistance:
&mmpla input’ 1 kilohm or less

Resistance thermometers © 10 ohm or less per lead
Chart feed accuracy : +0.1% or less (stretching of the chart
is not taken into consideration.)

Recording deadband : +0.1% or less of analog recording
range

Series-mode rejec- - 50 dB or more

tion ratio

Common-mode : 130 dB or more

rejection ratio
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Maximum input voltage : Under 5V range: 10V Details of accuracy range ( [ | % +1: abhre-_‘

Insulation resistance: "viation of +1 digit)
Between measuring terminals and ground terminal: — F—
500 V DC, 20 Megohm or more s Py . 1%1':"’
Between power terminals and ground terminal: | :
500 V DC, 20 Megohm or more neac| T - [AUESPRS,BR20 | 202%™
Between measuring terminals and ground terminal: couple ﬂ"“ﬂhg‘?ae“ 'ﬂ_m' ~0C | 20.15%1
500 V DC, 20 Megohm or more e g 13k
Withstand voltages: Resistance | Pt-Co 201 5% 1
Between measuring terminals and ground terminal: 2 Othar thap tha sbove ]
500V AC, for 1 minute Input Accuracy
Between power terminals and ground terminal: B |400~800°C : +0.15%:+1
1500 V AC, for 1 minute. m RS |0~200°C : +0.15%x1
Between measuring terminals and power terminals: = WO | 0~100°C : +0.15%1
1500 V AC, for 1 minute. iy AuFe | 20 K or less: £0.5%1 | 20~50K:0,39%41
PRS |0~100'C=t4% 100~200 C:+0.5%:1
7) Construction Resis- |PR20(0~300'C:41.5%41 | 300~500'C:0.8%+1
Material = Poor o0 Diecast aluminum ther- Pt-Co | 20 K or less: £0.5%+1 | 20~50K:+0. 3521
Case ........ Plain steel plate mmomeler [ Dihar
Color - Door .........Munsell N1.5 (Black) S ] s e =LAk I i ssschuding Py
Case ........ Munsell N7.0 (Gray) \ )
Weight : approx. 13kg

8) Conditions for normal operation
Ambient temperature/ : 0 - 40°C, 20 - B0% Rh

humidity
Power supply voltage : 81- 264 V AC
Normal mode noise
DC voltage input ~ : less than 1.2 times the measurement
range”
Thermocouple input - less than 1.2 times the measurement
range"

Resistance thermometer: less than 50 mV
* Peak value including input signal component.
Common mode noise : less than 200 V AC
Mounting position : Forward tilting: 0°
Backward titting 0 ~ 30°
Lateral tilting D-~10°
Warming up time : more than 30 min,

g) TranSpnrtatinn and storage conditions*
Ambient temperature  : =20 ~ +60°C
Ambient humidity : 5§~ 95% Rh (Non-condensing)

Vibrations :lessthan10~60Hz 05G

Impact : less than 40 G

* The above conditions are specified when in packaged condi-
tion.
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