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. PREFACE Requests and notices

Thank you for your purchase of BH series hybrid recorder (pen-writing type) having a 180mm
recording width. Please read this instruction manual without fail for using this instrument

correctly and safely and also preventing troubles in advance.

Separate Instruction Manuals
This instruction manual describes options 1) alarm, @ external drive, and @ time-axis synchro-
nization in addition to the standard specifications. When the instrument is provided with the
communication interface (option), the [instruction manual for communication interface] is attached

as a separate manual. For other options, their instruction manuals are attached, respectively.

Request to designers, instrument controllers, Request to the operator of this instrument
and sale agents This instruction manual is necessary for main-
Deliver this instruction manual to the opera- tenance, too. Keep this manual with due care
tor of this instrument without fail. until the instrument is discarded.
Notices

1. No part of this manual can be reproduced in any form, without permission.

2. For the contents of this manual, alteration is reserved without notice in the future.

3. This manual has been prepared by making assurance doubly sure about its contents.
However, if any question arises or if any error, an omission, or other deficiencies were found,
please inform your nearest CHINO’s sales agent of them.

4. You are requested to understand that CHINO is not responsible for any operation results.



/\ FOR SAFE USE

n Installation of the Instrument and Environment

This instrument is designed for mounting on an indoor instrumentation panel for use. Don’t mount
it on a desk or the like. Never run or store this instrument in any inflammable gas or vapor atmo-
sphere.

@ This instrument conforms to IEC standard safety class I (with protective conductor terminal).

E Indication Labels of This Instrument

The following indication labels are mounted for safe use of this instrument. Read the corresponding
items in this manual without fail after understanding their contents.

Indication label [Name] and place Contents (meanings) =§ Corresponding items
[Alert symbol mark] Handle these places with due care, otherwise [electric shock accident] or
Various terminals (rear panel) | [injuries] may result. =§ 12. Connections
[Protective conductor terminal] | This terminal is connected to the ground for preventing an electric shock
@ Right side of power terminals | accident.
(rear panel) = 12.3 Connections of power terminals and protective conductor terminal

c 90-120V AC | [Power supply specifications] Specifications of the power supply (voltage range, frequency, power con-

50/223; Power terminals 3% sumption) for this instrument. = 12.3 Connections of power and
protective conductor terminals
[Transportation lock] Lock for preventing the internal unit for jumping out during transportation
SHIPPING Right side panel of internal unit | or when mounting the instrument onto a panel or dismounting it from the
LOCK L . . -
(inside) panel. = 13. Unlock and drawing out of internal unit

% The 200V system (180 - 240V AC) and the free power supply (100 - 240V AC) are also available.
[E] symbols inThis Manual

The cautions to be observed for preventing the damage of this instrument and unexpected accidents
are sorted by the following symbols according to their importance degrees for enabling operators to
use this instrument safely.

Symbols Ranages of cautions

9 This symbol is described in the titles (items) where A or A is

explained.

c This symbol describes the cautions for avoiding the possibilities when the user is in danger of causing
serious injuries or death due to an electric shock accident or other accidents.

Q This symbol describes the cautions for avoiding the possibilities when the user is in a danger of causing
slight injuries or this instrument or peripheral units may be damaged.

This symbol shows a caution when this instrument does not function as specified or when such a possi-
- = bility exists.

Reference This reference serves as a supplement for handling and operation, and it may be convenient for users.




/\ WARNINGS

This paragraph covers important warnings for safety to be observed before reading the instructions.
Fully understand the following warnings before reading this manual. These warnings are important
for preventing the danger to human bodies as well as accidents.

El Switch and overcurrent protective device
Mount a switch and an overcurrent protective device

Power terminals
b6 @@ ) |= and protective

conductor terminal

(breaker, circuit protector or the like) for the power sup- o ecurment : LI C‘% To protective

ply within 3m where the operator can reach them hand- "**“"**** A gggglt;cégru:gn%er
ily. This instrument is not provided with any replace- l l_o/ ob——

able overcurrent protective device. o O Feed power
Use these switch and overcurrent protective device con- Switch

forming to IEC947-1 and IEC947-3.

Reference I Non-replaceable overcurrent
protective device
E Connect the instrument to the ground The following fuse is mounted on the power sup-
. . ply unit of this instrument for safety.
with out fail. Maker : LITTEL FUSE INC.
Connect the protective conductor terminal to the \_ Type @ 215002P, 250V 2A

ground without fail before turning on the power
supply. Don’t disconnect it during use for pre-
venting an electric shock accident.

Powewr supply unit 3%

Power terminals (L.N)

Protective conductor
terminal ( @ )

EJ Before turning on the power supply first
Make sure that the feed voltage is within the
range indicated on the power label for safety
before turning on the external power switch.

Power label
ﬂ Don’t r.epalr or-modlf’y the instrument. ' A e o
Don’t repair or modify the instrument by replacing -
parts by any persons other than servicemen approved % Never remove the power supply unit case

. . for preventing an electric shock accident.
by our company, otherwise the instrument may be P 9 ' l

damaged or the instrument does not function normally, and also, accidents like an electric shock
accident may occur. The internal unit and case are provided with electric circuits and moving parts.
Don’t put your hands, etc. into them, otherwise an electric shock accident or injuries may result.

B Use the instrument according to the instruction manual.

Use the instrument correctly and safely according to this instruction manual. You should under-
stand that we are not responsible for any injuries, damage, lost profits, and any other demands which
may be caused by wrong uses.

6| Stop feeding power supply, if an abnormal symptom occurs.

If abnormal odor, noises, or smoke occurs, or if the instrument is hot to such an extent as it cannot
touch by hand, a dangerous trouble may occur. Turn off the power supply at once, and inform our
representatives of it.






1. INTRODUCTION

1.1 Confirmation

Kl Confirmation of model code

Confirm the input type and other data by the label 1
model code on the upper face of the case.

— A sample of single-range label 2 N

Model code

SernalNo.

0x100

Scale

BH1621-NDN BH951A001
Pt100Q

----------------- - - Input type X

Specifications
column

Unit (code)

@ 1-pen type:

\_

@ Multi-pen type: Input specifications of each channel are

Channel No.

Scale

Unit (code % )

Input type (code % )
The unit is indicated by the code.
indicated on the specifications column.

The unit and input type are indicated by
the codes.

J

H Model Code

BHHELWEND N

No. 1 pen input
1: Thermocouple, DC voltage, single range
2: Resistance thermometer, single range
No. of pens

E: 1-pen type
F: 2-pen type
G: 3-pen type

No.2 pen input(Same as No.1 pen)
[0] in case of 1-pen type

No.3 pen input(Same as No.1 pen)
[0] in case of 1-pen type and 2pen types

CE-marking
-: Not provided
E: With CE-marking

OP: Option

Note

Mechanical relay

‘c’ contact alarm
outputs (No CE
conformance)

MOS relay alarm

outputs (CE
conformance)

Communication interface
N: None
A: RS-422A(0OP)
R: RS-232C(OP)
S: RS-485(0P)

L+ Time axis synchronization

D: Not provided
2: Provided(OP)
L External drive + individual alarm outputs
(6 points)
N: None
D: External drive(OP)
1: Individual alarm outputs (6 points)(OP)
2: External drive (OP) + individual alarm
outputs (6 points)(OP)
A: Remote contacts + Mechanical relaya’
contact alarm outputs 6-points (CE
conformance)

Confirm the input type and other data by the label
model code on the upper face of the case.

MODEL BH1G21-NDN|— MODEL
No. BH951A001 [— Serial No.

Label 2

H !tems to be specified in advance
(Caution and requests)
1) Attached chart (Recording chart)

The chart corresponding to the standard scale is
delivered. A 0 to 100 divisions (equally divided
into 100 divisions) chart EH1001 is mounted to the
instrument having a scale other than the standard
scale.

Standard scales and chart No.

Standard scale Chart No. Standard scale Chart No.
Oto 50°C EHO05045 0 to 1000°C EHO05036
Oto 100°C EHO05001 0 to 1200°C EH05035
Oto 150°C EHO05044 0 to 1400°C EHO05031
0to 200°C EH05043 0 to 1600°C EH05034
Qto 250°C EH05042 0 to 1800°C EH05030
0to 300°C EH05041 400 to 1600°C EH05048
Oto 400°C EH05040
0to 500°C EH05039 Oto 5mV | )

100 to 250°C EH05049 Oto 10mV
—-20to +80°C EH05056 Oto 20mV
—40to +80°C EH05055 Oto 50mV EH01001
-5010+150°C | EH05052 -5to +5mv | [(Oto100
~5010+100°C | EH05053 | | 1010 +10mV | [ty
-50to +50°C EHO05054 1to 5V

—-100to +50°C EHO05051

—100 to+200°C EHO05065 4to 20mA
-50 t0+200°C EH05064 10to 50mA

50to 100°C EHO05050 Double scale
Oto 600°C EH05038 Other than the
0to 800°C EHO05037 standard scales

Since the temperature scales (C ) are linear, they can
be used in common, irrespective of the types of thermo-
couples and resistance thermometers.

2) Restriction of digital recording and printing functions

@ If the chart speed is set to be higher than
151mm/H, no printing functions are possible.
(Data cannot be printed.)

@ Since digital characters are formed by one-pin
dots, characters are not formed correctly, if the
power supply is turned off during the forma-
tion of characters, and this condition does not
mean any trouble.

-1-



1.2 Attachments
El Appearance check

(1) Check if the door on the front panel of the instrument is free of flaws and fissures.
@ Check if the door is opened and closed smoothly.
(3 Check if the entire case is free of fissures and flaws.

F Attachments check

@Chart (10m) @ Point indicating card
® Plotter pen
(&)
€D)
(E::.z;rtglg;mom =~ Lubricating oil ® Cartridge pen

(for 1-pen type)

® Wrench
1st: Red
2nd: Green

@ Mounting brackets and mounting screws @
3rd: Blue

TP = depd®

Kl Ordering of consumables

Various pens and chart are consumables. For ordering them, please specify them, referring to the

following table.

Name Article name and specifications for ordering Handling unit
Chart Chart No. (Example EH05001) 1 case (containing 15 pads)
Cartridge pen BH cartridge pen (Jpen _For No.O pen, [1,0 : 1 to 3 | 1 bag (containing 3 pieces) _
Plotter pen BL plotter pen 1 bag (containing 3 pieces)




2. NAMES OF COMPONENT PARTS £\

] Front panel

Pointer Scale plate
e - //’ - & Pen lift lever
—
Windo ] o / /
(i w
DN | _—Chart
N~ — — (Not mounted at the delivery time)
O T =
LT T LI T Chart cassette
J ’ V4 " V&
o) . . . H .
PR T i
| \ = o s o ,". /Loek label for transportation
Point indicating card y - Chart cassette draw out grip
L
88|88888
OBEE30
— Power switch
Digital display Operation keys DIP switch loading part

3 Internal unit drawing ass’y

Power unit (See the bllowing A\ KIZQIeE)

Cartridge pen
(holder part)

Case

Mounting screw holes
(for mounting bracket)

Pen lift lever .
Main pen shaft setscrew

(Shaft to be lubricated)

Internal unit draw-out handle

(04 pary _
(This handle is also mounted b \ Internal unit

on the left side)

Lock screw for transportation

Don’t remove the case and cover of the power supply unit.
Don’t remove the case and cover of the power supply unit for preventing an electric shock accident, since the

unit contains electric circuits.

>

—

AN Don’t remove the internal unit as illustrated above.
Draw out the internal unit until it is stopped by the stopper for preventing if from falling or being damaged.

Electric circuits are mounted at the innermost of the internal unit and the case interior.




E] Digital indicator and operation keys

Status indicator Digital display Operation keys

' EEIEE

@ Measured value display
@ Time display

DATA

888

SEL ® ENTRY

Select key

tEEC RECCH

@@ 6 @

Recording start/stop
Start: Lights (green)
Stop : Goes out

Entry key Feed key

The chart is fed rapidly while this key is
being pressed. (About 10mmV/sec)

Measuring point display
(Channel No.)

U

: Li uring digital recording.
ALM: Fiekers od) f anam ocours. | Key [SEL] select key [#] Up key Entry key
(when the alarm option is attached)
Selects the display mode. | Advances channels step-
Operation wise in case of one-point
continuous display.

- Transfers from setting | -Setting start - Selects param-
mode to display mode or eters.
viceversa by pressing this | - Advances numerics and

Setting key for longer than 2 sec-| signs stepwise. - Enters the set-
onds. ting contents.
+ Advances channel num-

- Advances setting items| bers stepwise.

stepwise.

I3 DIP switches

Switch name Contents
Selects the power frequency, chart speed
o ol Swi1 No., keylock function, etc.
NNNAD See 3.3 on page 8.
T o This switch applies to the communication
B - 7 SW.2(B) function.
] ‘E ~ ["" — Don't touch this switch. (Note)
X‘ e o] SW.2(A) This switch applies to the communication
(Rotary switch) | function.
881668888 Don't touch this maintenance switch.
[m]
- Note : For the switch operation, refer toA

in par. 3.3 on page 8.

SW.2(A) Sw.2(B) SW.1

Set positions at the delivery time based on the standard specifications.
If the communication (option) function is provided, No.3 of SW2(B) is turned on.




3. OPERATION

3.1 Basic Operation

This instrument can be operated at once simply by turning on the power supply. No troublesome setting

is necessary, in particular.
Kl Turn on the power supply

H Initialisation sequence
It takes about 15 seconds to perform the initialisation
operation.

E] Time setting
Year, month, and day can be changed in addition to time
(hours, minutes).
The instrument is preset to the Japanese time at the de-
livery time.
[ﬁlange method }----- See par. 7.2 on page 21.

B3 Chart mounting condition check
Try pressing switch, and check if the chart is cor-
rectly fed fast while this key is being pressed.
(About 10mm/sec)

B Display selection
The display contents change each time key is pressed.

Analog indication Digital display
au] |
Stands by at the left end. Decimal point flickers.

———— Operation key —————

SEL - ENTRY FEED  RICON

OJOJOROJO

[EnT] [FEED] [REC.ON]
_

_J

]' CH.NO.

CH. No. advances stepwise about every 2 seconds.

— : Note 1 | ] =
?jlilgpl’tlla%omt continuous e lo LJ ! B . B DATA | CH. No. data are displayed.
Sti
' 21 N CH.NO| CH.No.is fixed (Advances stepwise when @key is pressed.) Note 2
E‘E IOne—pomt continuous display ]m_ lo Lj I U. U §|oaa | CH.Na data are displayed.
SEL
No display

Time (hour, minute) is displayed.

s | ITERER 5
| -

Note 1: In case of the 1-pen type, channel No. is fixed to 1. data are updated every about 0.5sec. (in the same

way as in one-point continuous display).

Note 2: In case of the 1-pen type, channel No. is fixed to 1, every if [#] key is pressed. Data are updated every

about 0.5sec.

% The decimal point of CH No. flickers in multipoint sequential display, and lights in one-point continuous

display.

B Recording start/'stop

The lamp (green) lights or goes out repeatedly, each time [REC. ON| key is pressed.

l : @ Recording operation is started.
| Lights ] -------- Recording @ Analog indication and digital display are done.
REC.ON start @ [FEED| key becomes effective.

- @ Recording operation is stopped. (Chart stops feeding, too)

Goesout fseeees Recording stop | @ Digital display is done, but analog indication is standing by at the left end.
REC.ON ® [FEED| key becomes ineffective.




3.2 Applied Operation

n Digital recording of present data s [Data print]
(D Data at the demanded time (15:24 hours in case of the example) are recorded digitally together

with analog recording.
@ The recording time depends upon the chart speed. It takes about 5 minutes in case of 25mm/H,

for example.

| Starting methoﬂ ..... See par. 7.3 on page 24.

An example of data printing (excluding analog recording in one-pen type) N

(
WL

\_ _J

E Digital recording at a fixed interval = [Fixed time recording]
(D Data are digitally recorded at a preset interval together with pen-writing analog recording.
@ The interval time and start time must be set.
(Neither interval time nor start time is set at the delivery time.)

[Setting method I ..... See par. 7.4 on page 25.

r_______ An example of fixed time recording (excluding analog recording in one-pen type) —

AT ey W Y o o ‘ o FHUHIET o
hio ¢ Piq
-
- %H‘u"ﬁ AL «
\ v,
Chart speed change = [Chart speed] Setting range
One of three speed numbers is selected. 1(mm/H) to 599(mm/H) and 10(mm/M) to
The speed of each speed No. can be reset. 200(mm/M) for each speed No.

[Setting methodJ ..... See par. 7.1 on page 19.




B} Deletion of unused channels Q[Skip function]
(D Unused channels can be skipped in 2-pen and 3-pen types. No operation is done in deleted
channels.

@ No operation is done, if they are deleted in one-pen type. Y Pens in deleted channels

Remove the cartridge pens in deleted
channels, and store them after cov-
ering them with their caps.

|Deletion method } See par. 7.5 on page 28.

EH Functioning of alarm (option) = [Alarm value setting]
(key setting)
(D No alarm value is set at the delivery time.
@ For alarm operation, set alarm values.

[ Setting method ] ..... See par. 8.2 on page 33.

6] Setting of the same alarm value to the other channels =P[Alarm value copy] (key setting)
The same alarm value can easily be set to the other channels.

[Setting method I ..... See par. 8.3 on page 34.

Reset lock =p [Key lock] (DIP. SW1)
Set contents can be confirmed, but they cannot be changed if key lock is selected.

Locking method |..... See par. 3.3 on page 8.

B} Deletion of time printing =y [Time printing] (DIP. SW1)
Time printing occurs at certain intervals, and
it depends upon the chart speed.

Time printing can be deleted.

Time printing intervals

Chart |Less than 5 to 9mmyH | Higher than

) speed 4mm/H 10mm/H
| Deletion method l ..... See par. 3.3 on page 8. ‘Fr’];g:rt\ulr;gl; 12 t0 3H oH 1H

E] Deletion of digital recording function = [Digital recording] (DIP. SW1)
@ Date (year, month, day), @ Scale (divisions), @ Chart speed, @ Time lines, and ® Time to be
printed at fixed time can be deleted.

I Deletion method | ..... See par. 3.3 on page 8.




3.3 Selection of Functions (DIP. SW1) A

n Mounting position and names of switches
After taking out the chart cassette, the switches are accessible at the lower part of the internal

unit.
T LTI | —
SW.2(A) Sw.2(B) SW.1

K Functions and the status when switches are turned on or off

Set positions of SW1 at the delivery time

ON
fo809000) !
T2 4 S 6 7 .8 O'FF
Functions OFF ON Delivery time (OFF) Remarks

Time printing Provided | Not provided Provided See reference 2.
Fixed time printing| Privuded | Not provided Provided See reference 2.
Unoccupied
Power frequency 50Hz 60Hz 50Hz
Chart speed No.3 50mm/H
Chart speed No.2 25mm/H
Chart speed No.1 12.5mm/H
Key lock UNLOCK LOCK UNLOCK See reference 1.

A Before operating switches

. | EIK SW.2 and SW.3
eElectronic parts may be broken by the static elec- SW.2 are mainly used for communication (except for
tricity of the body when touching switches SW.1 No.8), while SW.3 are mainly used for maintenance.
to SW.3. Don’t touch any switches other than SW.2 commu-
e Discharge the static electricity from the body by nication (option) switches.
touching a grounded metal (the side panel of the
internal unit in case of this instrument, for ex-
L ample) by hand before operating SW1 to SW3.
Reference 1 | What does the key lock mean? ——
Setting cannot be changed.
@ [FEED] and [REC. ON]keys become inoperable.
L® Set contents can be confirmed. y
@ Selection of fixed time printing and time printing functions w
These functions are selectable by turning on or off No.7 and
No.8 of DIP. SW1. Functions No| OFF ON
@ Tlimtt';he power switch ON — OFF — ON without fail after | Fixed time printing| 7 | Provided [Not provided
selection. - — - -
(The switch position is recognizable only when the power Time printing 8 | Provided [Not provided |
switch is turned on.)




4. INDICATION AND DISPLAY

4.1 Analog Indication

El Indication start and stop
(D Indications are started (The lamp lights) and
stopped (The lamp goes out) alternately each

time [REC. ON] key is pressed once.
@ Indications shift to the left end to be stand-

ing by when indications are stopped.

Even if analog indication is stopped by pressing [REC. ON | key, digital display is done without being affective

Lby analog indication stop.

‘ Lights ’ ------------ Started when REC. ON lamp lights.

REC.ON
JV
‘ Goes out ' ------------- Stopped when REC. ON lamp goes out.

(Standing by at the left end)

REC.CON

Remarks| Digital display is irrespective of whether the |REC. ON |key is pressed or not.

\

J

1 Analog indication

Scale plate

/
0 20 40f]| 60 8 100
E T %

Pointer

| Reference 1 i

The 2-pen type is not provided with No.3-pen ass’y
in the 3-pen type.

Reference 2 ]Pointers (indexes) of multi-pen type~

D The pointer structure is dif-
ferent from the structure of
one-pen type.

@ The pen color line provided
at the upper part of the car-
tridge pen pipe serves as a
pointer (index).

Index

CMulti-pen type (3-pen type))

Index Index

Scale plate for
& No.3 pen

Scale plate for
No.2 pen

Scale plate for
No.1 pen

Index No.1pen No.2pen
(red) (green)

No.3 pen
(blue)

Indication in case of an under-input —
and an over-input

Reference 3 |

Scale plate
L
20 40 60 80 €0
N, | :
Und‘em;r)ut Ov;:i;;‘)ut

The indication is about 0.5mm less than MIN. or

\more than MAX. )

Reference 4 I Analog indication up-date interval
Analog indication data are updated every about

(pen color)
— Pentip 0.5sec.
It takes about 2 seconds to shift the analog indica-
L y k1;10n over the entire span.




4.2 Digital Display

Place of itch
El Display start and stop ( ace of power swite )

Display appears when the power switch is turned on.
No exclusive display switch is provided.

Reference 1 ] Analog indication

If |REC. ON| lamp goes out, analog indication is not started,
but it is standing by at the left end, even if the power switch is
\ turned on.

WD) (|

8898. PP

;A Names and functions of digital indicator L Power switch y
Digital gisplay
l_amp1 — Sfl ° Eh1RY HLED  RICL%
8.6 8.8 6 galolofoloy—
Lamp 2 * Y ° ° °
| |
Display1 Display 2

PW (green) | Lights during digital recording & printing.

ALM (red) Flickers during the occurrence of an alarm (when a certain alarm point is set to an alarm status.) %1

REC.ON (green) | Lights when recording is started, and goes out when recording is stopped.

CH.NO. Data display channel No. (Not displayed during time display) %2
DATA Data or time is displayed. % 2

% 1: Flickers when an alarm function (option) is provided.
% 2: Indicates the setting contents in the setting mode.

Kl Selection of display modes
e The display contents change in the order of multipoint |Reference 2 ] Display in case of an

sequential display — one-point continuous display —* under-input or an over-input
i i i S i . =

time display, each time key is pressed once Over-input l’ '.] I }
o CH. No. advances stepwise, each time [#]key is pressed Under-input I - I I j

in one-point continuous display mode. (excluding one- \_ Ll ===

pen type)

| Note 1 -

[M_U ot continuousJ .... ' 971 N ICH.NO.| CH. Na advances stepwise about every 2 seconds.

display 1o L I U. U QRloata |CH.No.data are displayed.

St

k. CH.NO.| CH.No. is fixed (Advances stepwise when key is pressed.) Note 2

[SEL] [one-point continuous displaﬂ ------ ! E anNnn (2]
‘. t U. U Rloaa | CH. No.data are displayed.
| SEL
<4 .
CH.NO.| No displ:
Time display oo / 3 - 3 5 e

_j { - DATA | Time (hour, minute) is displayed.

Note 1: The decimal point of CH. No. flickers. Channel No. is fixed to 1 in case of one-pen type.
Data are updated every about 0.5sec.

Note 2: The decimal point of CH. No. remains lit.
Channel No. is fixed to 1 in case of one-pen type, even if[#] key is pressed. Data are updated every
about 0.05sec.
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5. RECORDING OPERATION

5.1 Recording Operation

C Turn on the power switch. )

Digital display % Digital (data) display

Recording & printing ........ Stop
< REC. ONJ lamp? Analog indication ............. Left end
: Goes out

Lights

L 4

Analog recording r Analog indication and récording are

started.

Fixed time printing F < No.7 of DIP SW1? OFF Data are digitally printed at a fixed interval.

ON
4
Not fixed time printing
3
Data printing Is data printing started? gat?eirseeglgnally recorded when START key
YES[SPIT
NO |+
A4
.Fr:;ed time record—% < Is the fixed time recording preset? >——>Preset Data are digitally recorded at a fixed interval.
Not preset % Interval time and start time
~ r‘
leted? .
Skip function JL < I(isnac:rs‘:'mer:]gﬁféﬁ type) >—‘ No recording is done in the deleted channel.
YES
NO |+—
v
Setting change Is sefting changed? Correct setting is entered into memory, and
mark ’ Y E S a sefting change mark is printed.
NO f+«

k8| Digital recording (printing) time

Reference| Whether time is printed or not;

No time is printed when No.8 of DIP. SW1
(which selects whether time is printed or not)

QS turned on.

Data are dot-printed according to the chart speed. If the
chart is not fed by the printing width (7 dots), characters are
not finished.
Accordingly, the printing time depends upon the chart speed.

-11 -



5.2 Recording and Fast Feed

El Fast feed of chart

The chart can be fed fast, and this function is convenient for the following cases.
D Setting of the time scale to the present time

@ Chart feed check after chart exchange

3 Chart feed for newly recording data

Condition : |REC. ON| lamp (green) is lit.
ENTRY  FEED  RECON Method : The chart is fed at a speed of about 10mm/sec when| FEED

ofcfo

key is pressed.

During the extinction of [REC. ON| lamp
Don’t press |FEED |switch, otherwise the i en exchange mode

is selected to fix the indications. Press|REC. ON| switch to
light its lamp before starting this operation.

-12-



5.3 Recording Names and Pen Intervals

Recording can be sorted into analog recording with a cartridge pen and digital recording where characters

are formed by dotting with plotter pens.
The following figure shows an example of 1-pen type digital recording. Analog recording is excluded for

easy reading in this case.

Digital recordig
(Recording color:
Purple)

\4

Digital recording
(Recording color: Purple]

Time line

Fixed time recording
(one-hour intervals in
case of the example)

Scale L
(by channels)

Data printing

Time

=Fa
-

- \/
-
s¢lll]]| 0"
l M4 - Note
n |~ Data printing
'N,.ﬁ'n-
- \ Chart speed
-
. { X
W“ H of scale
L J
]
-
o1 Setting change mark
(_J
Rl
- oD
19y
-
-
L g
i Ha

=

(Note) This shows the time of No.1 pen in case of multi-pen type.

shows the time of No.1 pen.

rks| Pen intervals in case of multi-pen type

Each pen is not aligned on the same time axis.
results, because of the intervals as shown in the following figure.

Be careful since recording time lag occurs in recording
The time line printed by the plotter pen
When the time axis synchronization function (option) is provided, recording
results can be compared on the same time axis without any time lag. (See the right figure.)

~N

No.3 pen Chart Plotter pen No- pen\ No.2|pen Nopen
No.2 pen 1 ° | \/ °
No.1 pen No.1 pen F a5 o ) J o
Plotter pen! No.2 pen ) o 0w \ \
‘ . o °
No.3 .
0.3 pen 1 4.0mm X-axis . ./} "K ‘Z o
t ‘ 1 4 Al
Chart drum
N J
Reference ] Recording time difference in multi-pen type N
Assume that No.1 pen (point a) serves as the refer- Chart speed No.2 pen (b) No.3 pen (c)
ence in the axis in the right figure given above, and 12.5mm/H | After about 19min| After about 38min
No.2 pen (point b) records data after about 19 min- o5mm/H After about 10min| After about 19min
utes, if the chart speed is 12.5mm/H. 50mm/H | After about 5min| After about 10min

J
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5.4 Digital Recording and Printing Contents

Division Recording name Recording contents Remarks
Fixed time recording 1. Time Data are recorded on analog recording at a preset
2. Channel No. optional interval. This interval time is restricted by
% Signs and decimal | 3. Measured value the chart speed. Refer to (Remarks).
g point are included. (max. 6 digits )
§ 4. Unit (2 digits)
(O]
G Data printing 1. Time By pressing START key, data at the start point are
S 2. Channel No. recorded on analog recording.
o ¥ Signs and decimal | 3. Measured value
point are included. (max. 6 digits %)
4. Unit (2 digits)
Fixed time printing 1. Time line - Printing is done at a fixed interval according to the
2. Time chart speed.
3. Chart speed - The printing cycle depends upon the contents and
4. Scale (L) chart speed.
5. Scale (H)
ltems 4 and 5 are printed
in different channels.
Alarm printing . §§ 1. Occurred time These data are printed on the right side of the chart
(only when the option 5: 2 Channel when an alarm occurred, and also, when the alarm
is attached) %gs 3. Alarm type has been reset.
=) %é% 4. Level g?a??nse of the occurrence of an } 11:49 l ﬂ l
£ 2 | 1. Reset time 1 2 3 4
ey 2 | 2. Channel
S »5§ 3. Level lln case of the reset of the alarm & 11 :50 1-1
S o ! 5 3
(@] § o 1 2 3
5

Setting change mark
printing

1. Setting change mark

o This mark is printed

on the right side of the Setting item Change mark
chart when setting has Chart_speed <H
been changed. Time <O

e If not printed, this Fixed time digital recording <l
setting change is not Alarm value <A
completed, so that the Skip <K

instrument is operated
with the previous set
contents.

\

(For related item, refer to page 25.)

Be careful since neither digital recording nor printing is started in the following case——

Nelther digital recording nor printing is started, if the chart speed is set to be higher than 151mm/H. The
shortest interval time of fixed time recording is restricted according to the chart speed.
See (Remarks) given below.

'Remarks 2 | Digital recording & printing

Since characters are formed by dotting, character sizes may differ according to the chart speed, and also, the
right and left printing positions may be deviated from each other on the chart.
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6. BASIC SETTING

6.1
Kl Setting keys

ENTRY

SEL ®

Seningmys

F1 Setting items

FEED  RECON

r Display mode I

I Setting mode ]

SEL] Longer than 2sec

[ — |
: m : df I StR-t | Data at the start point are recorded digitally.
n Data printing Recorded on analog recording (pen-writing).
g.| 2388
Multipoint sequential SEL
displa {
SEL - @ Three kinds of speeds (speed No.1 to 3) can be set.
cs| cumee | ( The setting range is 1 to 599mm/H or 10 to 200mm/M.
' Chart speed ® Speed No. is selectable by DIP. SW.
g:| o355 |
8nel point continuou @ ______________________________________________________________________________
isplay ______J | Lk : :
SEL AL RLRra . D Alarm set values at alarm points (2 levels per channel)
................................ are set.
Alarm set value . @ This display can only be seen when the alarm function
l 03::5 | i | pee=s _is provided as an option.
SEL] 000 e R ERERER O
Time display L
< R: RioPY @ Display appears only when the alarm function is provided as an
l SEL) i | T T e e option. -
Alarm value copy © (@ This is convenient for other alarm pounts when the same value is
----------------------------------------------------- Loo...settothesepoints. ... ...
SEL
CR| Llolh ( The clock is preset to the Japanese time at the delivery
------- time.
Time @ Year, month, day, hour and minute can be changed.
SEL
d. l dAEAR . @ The start time and interval time can be set.
— —1 @ Digital recording and analog recording take place at a
Fixed time recording fixed time.
J
5h l sk.p | This is provided to delete channels. Neither analog indi-
Skip function cation/recording nor digital display/recording takes place.

Setting Keys and Setting Items

* =0
L

SELJ -

move of cursor.
Key symbols employed in the flow chart

M=

| @ Keep pressing key for longer than 2sec., or

@ don’t operate any key for longer than one minute. (from any display)

-15 -

Advances through the modes, and selects setting items

Starts setting, and advances numerics and channels No.
Executes entry, stepwise advance of parameters, and

See par.
page 24.

See par.
page19.

See par.
i page 33.

See par.
- page 34.

See par.
- page 21.

- page 25.

- page 28.

See par.

See par.

7.3 on

7.1 on

8.2 on

8.3 on

7.2 on

7.4 on

7.5 on



6.2 Setting Ranges

Setting items| Parameters Delivery time Setting ranges
Speed No.1 12.5(mm/H
pee (mm/H) 1 to 599 (mm/H) or 10 to 200(mm/M)
Chart speed | Speed No.2 25(mm/H) (Common each speed)
Speed No.3 50(mm/H) P
Hour, minute 00:00 to 23:59
Time Year Preset to the Japanese time. | 1993 to 2092
Month, day 01/01 to 12/31
Fixed time Interval time Not set 00:02 to 24:00 x
recording Start time Not set 00:00 to 23:59
. . Channel 1 No skip i o .
Skip function Channel 2 No sKip Whether the skip function is provided (1) or not (0) can
t h I
(Cha.nnel Channel 3 No skip be set every channe
deletion)
The instrument stops functioning, if all channels (channel 1 in case of 1-pen type) are skipped.

%The shortest interval time is restricted according to the chart speed. For details, refer to [Remark:

Month/day error decision

This instrument judges the leap year and whether
the month is a 31-day month or a month with thirty
or less days, and issues a set error ), if Feb. 30
is set, for example.

Chart speed No. selection

Chart speed No. can be selected by DIP. SW1.
See page 19.

Digits in display

The number of display digits are already designated

depending on the scale range.

For instance 0.1 digit is not displayed in a range of 0
\ to 2000C .

Whether fixed time recording is

possible or not

Digital recording is not performed, if DIP. SW1 No.7
is set to ON, even if fixed time recording is preset.
See page 8.

Setting change mark ~

@ A setting change mark is printed on the right side of Setting item Setting change mark
the chart when [ENT] (entry) is done after changing vari- Chart speed <H
ous set values. Time <0
@ The change mark erepds upon the kinds of getting. Fixed time recording o
® If no change mark is printed after a change, it is caused X A
b trv due to a setting error Alarm (when the glarm functions <
Yy no entry g . provided as an option)
Skip <K
\_ _J
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6.3 Characters of Display

This instruments uses a 7-segment indicator. Alphabetic characters are displayed 7-segment
as shown in the following table, since part of them cannot be reasonably repre- !-’ LED

sented.
L.

K} Alphabetic characters

AlB|C|D

M
Tl
@
L
-
/N
[
<

(] [N "~ . [ g g »~ [X] [] [ g ’ -
”e o L 9’ [N ’ X X ] [X] " . X

z
O
T
O
By
"
-
-
<
=
X
-
N

- [ - C | ) e L4 L X
" o ) ’ p} o Le O] - S ) 4

K Major characters employed

CH AOD DATA

Display Characters
CHNO. DATA CHNQ. DATA

Meanings

d P 5 l'.' Ar l': DP STA RT Data printing execution (start)

3 CHRARrE CS| CHART Chart speed setting item

AL ALArA AL| ALARM Alarm value setting item 3

AL R IoPY AL| A.COPY Alarm value copy setting item 3

Ch flal A CK CLOCK Time setting item

d JRER . DI DATA| Fixed time recording setting item

SA CR P SK SKIP Skip function setting item

% Displayed only when the alarm option is added.

E] Numerical value/sign

Space | Minus |Hyphen| Colon | —~—

@)
~
09
O
@

112131419

¢ | 3|3 wlc | v o | S R B
C I O = e N e N N O O = O Y N IO O e I I 1 >




6.4 Setting Errors and Remedial Measures

El Kinds of setting errors
Two kinds of setting errors are present; and .

1 (Abbreviation of SET ERROR) 2

(Abbreviation of FORMAT ERROR)

A set value is out of the setting range, but the
setting format is correct.

A setting format is in error.
preferentially, if occurs concurrently.

is displayed

IAn example of ]

|ﬂ1 example of |

Chart speed ([c3]Z¥a-¢] )

Fixed time recording ( [¢-J48er])

Occurrence of

T_ C Chart speed is set to 600mm/H.

Since the setting range is 1 to 599 (mm/H) or 10 to
200(mm/M), 600(mm/H) is out of the setting range.

hhﬁ
UUU

= [s.€]

Speed No.

Occurrence of =

At the delivery time or setting is done after clearing,
all digits are spaced ().
and “minute”is set without setting any “hour” digit for
setting 10:00 hours, for example.

T Space

_]——Interval time

If key is pressed

A Decision of errors and remedial measures

l

. (Setting stan)
l l (Parameter 1) J
semn at the most
! f Cursor
l l (Parameter 2) I*—-
=)
l £
® Semn at the
[:F =3 ICheck condition I

> Judgement

The instrument judges whether setting is in
error or not when pressing key under
the check condition after setting a parameter.

Display of the occurrence of an error

{51S.€ Alternate | S| #.H688 |
Error display ( display Setting

every about 1sec) display

Remedial measures

Lecision D an

lnstruments
—ves—? -
I Entry l

- 18 -

By pressing key, the error display dis-
appears, and the setting display only remains
unerased. The cursor is displayed. Repeat
setting again.

1

Referencet

The instrument returns to | Display mode|,

if no key is operated for longer than 1 minute
under an optional display condition.




7. SETTING METHODS

7.1 Chart Speed and Speed No.

El Setting flow chart

<Example> Change of the speed of chart speed No. (2) from 25 to 125(mm/H)
Set positions of SW1 at the delivery time

VPEITTIR

] Functions OFF ON Delivery time (OFF) | Setting range
Time printing Provided | Not provided Provided
Digital recording Provided | Not provided Provided
Unoccupied -
Power frequency 50Hz 60Hz 50Hz
Chart speed No.3 50mm/H 1 to 599(mm/H)
Chart speed No.2 25mm/H or
Chart speed No.1 12.5mm/H 10 to 200(mm/M
Key lock UNLOCK LOCK UNLOCK

No key is operated by longer than 1min. :

Display mode ¢ 1 : H i : H
(during an optional display) g Meaning of display Decimal point \ :
'er;ge‘] - 2 HD28 ] . dur'fng Iighting
R AU 2sec: b : ]’[—C__. Chart speed k o ¢ during flickering )
: Speed unit . A
— JL Speed No. H:  mmH Reference 3 | Decimal point of
_ M: mmM chart speed No. | :
dP| StArt Executing speed No. is dis- | :
layed first when - flickers. }:
SEL Nlid J :
(Speed No.2)
< IENT] ‘ pe . [®] (Setting start)
£s| cuaet Wesi ampes T —
Chart speed ——— ! i £l 2H82S | Set (1) by pressing [§] key
l (Speed No.3) ! o once.
] nen ] ENT]J Cursor
e 2! 3.HOSE |+ 4
- Set (1) by pressing key
IENT. ‘ { S ;] c‘;r.’S """" 1 once. m
v (Speed No.1)- ) Cursor
v r . . . H b
i P 8 S CWH 18 S | :
: : r B . | -
AL R.LoPY t = o 1£9:2.482.9 | Remains unchanged.
[ R e i [ENT| : :
Opti — L= t
(Option) ENT| Cursor
(Rl Llolh oL Si1e.naies | Remains unchanged.
; —
: Cursor
! d
r - e3¢ L. | Decimal points of all digits
d.| dRER . {S5) 2.a.i28. flicker.
[}
i 0 l
- ‘ OK >y Is the above set value OK?
Sh| S P NO -
L] YES
Reset, if or :
@ ------------- appears as a resutt of the er- :
: YES ror decision of the instrument.
. The dotted line shows that the alarm function is NO
. provided as an option. H
H y Entry is done into memory,
/\. Entry }.ooooo and a setting change mark
Setting mode (<H) is printed.




H Clearing value

The instrument returns to the initial value easily at every speed No.

@ Select a speed No. by parameter selection

........................................................... 7S] i a 25
@ Set the instrument to be ready for setting by pressing[#] key. ........c.cccuvuee...... 7S] i.a. 128
® Press key to shift the cursor to the right end. ...........coceeeveeeeeeeeeenn..
@ Press [1] key several times to select a Space. .............cocoeviveueeeveeceeveeeeeeeee.
(® An initial value is selected and the speed No. transfers to the

next one when pressing[m ROV EWICE. ..o e e

Reference 1] How to return to|display mode|—— | Reference 2] How to return to| display mode |\

Speed No.Initial value| [f the chart speed is not specified For re?:u.rmng' the instrument t‘o dlspl_ay mode
H .. when it is desired to stop or finish setting, con-
1 12.5mm/H} by the customer, it is set to the tinue pressin, key for longer than 2 sec-
2 25mm/H | initial value at the delivery d P g y g
3 50mm/H| time. onds.

If a specified value is cleared, it

t to the initial value.
L returns to the initial value JAN )

Kl Chart speed No. selection
@ Speed No.1 to 3 are switched by DIP. SW1.

(2 DIP. SW1 are mounted at the DIP. SW1 mounting part K;‘"g @ IEE g g E E DE ‘ I__]

below the operation switches.

(3 No.2 to 4 switches of DIP. SW1 are switched to a de- w2k sw.2(6) W
sired speed No. Speed No. is set to [2] (25mm/H) at &
the delivery time.
ON ON
JOdEEEY]
'
B 1 2 3 &« S 6 7 8 OFF
In case of wrong selection
SW2|SW3[SW4 Speed No. .
OFF OFF | OFF 1_[Reference Speed No.| No.2 | No.3 | No.4| Atthe delivery time from factory
OFF ON ON 2
1 ON OFF OFF 12.5mm/H
ON ON | ON/OFF 1
on T orF 1 on ] 2 OFF ON | OFF 25mm/H
3 OFF OFF ON 50mm/H
Selection by an external contact signal ~
(D When the [external drive] function (option) is provided, speed numbers can be switched by an external
contact signal.
@ For switching with [external drive], turn off No.2 to No.4 of DIP. SW1. %
J
If DIP. switches were changed over during setting; ~N

If speed No. is changed by DIP. SW or external contacts during setting, the actual speed changes, but its
change is not displayed. The above change is displayed by pressing[ ENT] key.

J

% For the switch operation, refer to A in par. 3.3 on page 8.
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7.2 Time (year/month, day/hour, minute)

El Status at the delivery time and setting range

Parameters Delivery time | Setting example | Setting range
(D Hour, minute | Set to the 14:27 00:00t023:59
@ Year Japanese 1994 1993 t0 2092
3 Month, day time. Feb. 15 01/01 to 12/31

In case of setting out of the setting range

If the instrument judges it as an , it displays and the set value alternately.
Reset parameters within the range by pressing key.

E Caution on setting
Time consists of three parameters (D hour, minute @ year 3) month, day, and set (or changed) by
corresponding parameters. Set value are entered when (D hour & minute have been set. Set D
hour and minute without fail when @ year or @ month & day have been changed.
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E] Setting flow chart
<Example> A change of hour : minute from 13:25 to 14:27

No key is operated for longer than 1min.

Display mode

SEL gh‘:‘,?e'l

(during an optional display)

d«| dREAR .
SEL
S5A| 55 .°

|

Decimal point

* : during lighting
o . during flickering

(hour: minute)
: (2]
CR| 13225
(year)

(AR 1983 —
(month, day)

Ch| ior Y

| B

The dotted line shows that the alarm

function is provided as an option.
N
Setting mode

+ For changing year/month, day,
see page 23.

1 -
{ 5 l :\3 : C-' S l """ Remains unchanged as it is.
ENT)
Cursor
i Change to [4] by pressing
r [
Lﬁ -"fg(?g ! """ key once. @
N
Cursor
LRl 4= B\S ------ lRemains unchanged as it is.
\
Cursor
- ¢ *T+ | Change to [7] by pressing
LS .'-f:e ’T key twice. m
nT)
ENT] ¢ rsor
TR 14.-.0. R lDecimaI points of all digits flicker.
c—NO— OK >-eeeees Is the above set value OK?
YES
The instrument judges if the set
@ ----------- value is in error.
YES Reset, if [ E.] or is
NO displayed.
The set value is entered into
Entry  }---oeeee- memory, and a setting change
mark (<O) is printed.
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B For changing the year/month, day
<Example> A change from April 1, 1993 to Feb. 15, 1994 (without changing hour & minute)

If the (hour & minute) route is skipped after changing the year, month, and day, the date is not entered.
Pass the (hour & minute) route without fail for entering the date.

| —-

]

LRI LLolh ' ENT ENT
Time E“Tltcs M:21 )R] 1993 ——ck] oo
SEL —|® o |
FRRIIIE [ch] i4:=27 | [cA] 1993 | [cA[ 040 |
@1] Cursor £ NT\Cursor \ Cursor
, [ca] =07 ] [cs] :9.93 | [ca[ge.ro i |2[1]

Pass the (hour & | -
minute) route without ENT ENT =2

fail to enter year and

e eme e § | [CA] =23 ] [cs] :98.3 | [ca] ger 1 i [[1]
changed without 0~1)
(r:nril:urt‘g)l.ng (hour & } ENT ENT _

‘ [ca] =21 | [ca] i394, I2[t] || [cA]geris. |2[1]

ENT ENT (32 ENT

lch]iv=0.2
| &1 |

ENT @ ?@ ?@
YES ES YES
NO NO NO

(Not entered) (Not entered)

A change of (year), (month, day), >
and (hour, minute) is entered.

Entry

(A setting change
mark is printed.)

For resetting the instrument to |display mode l when you want to stop or finish setting, continue pressin
key for longer than 2 seconds.

Reference 1 | For resetting to the| display mode; ‘
gJ

Time start

® Time is started when (hour &
minute) have been entered.

o Time display is stopped during set-
ting, but time is counted continu-
ously.

Backup of clock

® The clock is backed up with a
lithium battery even after the power
supply has been turned off.

® It is backed up for longer than 10
years, assuming that it is operated
for 8 hours every day.

ing year/month & day).

Time clearing
@ Time cannot be cleared.
Set time to a desired time (includ-

\

[Reterence 5] A 31 day month and amonth Clock accuracy Setting interruption

with thirty days or less

® The instrument judges the leap year | | Monthly difference =+ 2min. The instrument is reset to [display
(whether February consists of 28 mode] from optional display when
days or 29 days) and whether the key is pressed for longer than 2

month consists of 31 days or 30 or
less days, referring to the built-in
\_ calendar at the @b position.

seconds.
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7.3 Data Printing

El Data printing

(D Data are held and digitally recorded

@ For executable conditions, refer to [} )

3 Digital characters cannot be formed until the chart advances about 2mm. Accordingly, the recording
time depends upon the chart speed. See reference.

g record when ( ) key is pressed.

~ An example of data printing ~
<Recording contents>
L -y 1704 1: 26,1 ©
ORIV [T i H N . T
’ } : i s - Time Data Unit
iU ' | Channel No.
- y
K Execution method
(@) Press [SEL]key for longer than 2sec.
--------------- ' cesccccmmanenmn
= = le QENT
P e] e3ss | i [ae] StRrt
: : | L _Dataprintng [9P].5.t A.r.t]
[ —
: | 2308 | BYSEL
I
Pl = S NO®YES
|
SE After 2min.

L LT TT TR : End
] SEL

TRemarks] Non executable conditions Examples of recording time in data printing ———
1 goes out.

2. Data printing is being executed.

3. Key lock condition

4. Chart speed is higher than 151mm/H. 12.5mm/H | Approx. 9 min 75mm/H | Approx.1.5min

25mm/H | Approx. 4.5min | 100mm/H | Approx.1.1min

50mm/H | Approx. 2.3min | 150mm/H | Approx.1.0min

The recording time depends upon the chart speed.

Speed Time Speed Time

Time shows the duration required until recording ends after pressing

Functions of keys START (ENT)) switch.

during execution L )
All keys are functional, except for
data printing execution.
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7.4 Fixed Time Recording

[} Fixed time recording

(D Data are recorded on analog recording at a preset interval time.
@ Fixed time recording cannot always be done, depending upon the chart speed.

See [Remarks 2| on page 27.
(3 Digital characters cannot be formed until the chart advances about 2mm. (Formed by 7-line
dots)
- Fixed time recording ~
<Recording contents>
. L Ll B L i e
1 TRTEERIETTE el T i 14:40 1: 25.4 ©
' J At l, A ”?,li! |LE‘ : Time Data Unit
'. rt [,l:i l-l! I‘i f! ;Ji' i If5| :l il I- Channel No.
 BEREAR LR e e L]
\_ J

E1 Status at the delivery time and setting range
These parameters are not set at the delivery time (clear status). Therefore, the fixed time recording is not

available under these conditions.

Parameter Delivery time | Setting example | Setting range
Interval time Not set 02.00 0.01 to 24.00 3%
Start time Not set 10:00 0:00 to 23:59

3% This setting is limited by the chart speed.

 Hemarks

Entry of setting

If impossible, is displayed.

[Start time] is entered after setting it. Even if the interval time only is changed, observe the [start
time] setting procedure, otherwise no entry is done.
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(3] Setting flow chart
<Example> Interval time — 02.00, Start time — 10:00

No operation is done for longer than

_1min. .
Display mode ¢ . @ Setting start
(From an optional display) : 1
L .
| ' -1
TR UL B Ld ' I O, . } """ Set [0] by pressing [#] key once.
: - J C\ursor :
: £ d. ge, - Set [2] by pressing key three | .
. 5 1 :
. @ \ times. :
tj:i [ @ Cursor
3 J 4  (intervaltime) h:’ . l 852.5, l ------- Set [0] by pressing [§] key once.
Y
[d ! l }_ 1 Cursor
- d r 3333 ] """" Set [0]bypressing key once.
. -gm I
Cursor
ENT] 1 If the instrument judges it as an
: @ _________ error, or is
(Start time) YES s displayed. Reset parameters.
I ad l > 1 Setting start
. s |
L EnT ] |
[d . l o= I -------- Set [1] by pressing [§] key twice.
| Sursor
d . H 4 A Set [0] by pressing @key once.
Cursor
lLd ' l HiE {,': J -------- Set [0] b/pressing key once.

(Resetting)

3 T
Setting mode 1 Cursor
' 9 ! l d . l 000} Set [0] by pressing [F] key once.

The dotted line shows the setting flow ‘ — 1
. with the alarm (option) function pro- 1 Cu

 vided. Decimal poin lo.] i8-088 }- Decimal points of all digits flicker.

* : during lighting 0] I

: o : during flickering NO ® ----------- Is the above set value OK?
: YES [ENT] - - . :
: ENT If the instrument judges it as an er- | .
w __________ ror, or is displayed. | :
YES Reset parameters. :
NO .
Set values are entered into memory, | :
' Entry I~ ------- and a setting change mark (<l) is|:

printed.
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I3 Clearing a set value (Stop of fixed time recording)

If the start time is cleared, neither interval time nor start time is set, so that the fixed time recording is not
performed. (Status at the delivery time)

D Select [start time] PATAMEteT. ........c.cocveurectrcrerereerieteee et erassessseseenseseeneesesesens [¢.] ig=0¢ | Startime
@ Press [1] key to be settable. A cursor appears on the left side. ...........c..co........ [¢.] :8:80 | settingstart
(Desimal point flickers) A} )
Cursor Press key three times.
(3 Shift the cursor to the right end by pressing key three times. ..........coooceceennee. [¢.] 1208, |]Bingthecursortotheright end.
. . Cursor
@ Select a space (La: blank) by pressing[#] key several times. ............cccocovurreenn.. [¢ ] i:0. | seta space.
(® When pressing [ENT key, the decimal points of all digits flicker. ............ccc..ccovvvreerrre. [q.]
® For clearing, press key. The [start time] is cleared
to shift to the [interval time] PArameter............c.ccourueereeecururrceeeeeeecereeeeceseeenes o] .
@ For stopping clearing, continue pressing [SEL] key for longer than &g For longer
2 seconds, and the processing returns to . ..................................... [6:] . than 2sec

marks 1] Change of interval time only
Even if the only is changed, it is not entered, and returned to the last time.
After changing to the [start time], bring the cursor to the right end, and press key twice.
After this entry, a setting change mark (<I) is printed on the right side of the chart.

2] Fixed time recording cannot be executed in the following case.

~
@ If the chart speed is higher than 151mm/H, the fixed time recording cannot be executed unconditionally.
@ Even if the chart speed ranges from 1mm/H to 150mm/H, the interval time is restricted, otherwise re-
cording overlaps each other. See (Remarks).
(@ If the condition is not satisfied in interval time setting, andisplay appears.
See (Reference) on page 14.
If the chart speed was changed to be lower halfway, the required recording time may become multiple
L times of the preset interval time. )
:i—efe__;_ﬂgg An example of the shortest interval time ~
Chart speed Shortest interval time % The interval time is restricted by the lowest chart speed out of 3 speed,
5mm/H Longer than 44 minutes irrespective of the execution speed.
12.5mm/H Longer than 18 minutes For the method of obtaining the shortest interval time, refer to
256mm/H | Longer than 9 minutes [reference] on following reference.
50mm/H Longer than 5 minutes
L 100mm/H | Longer than 3 minutes
J
How to obtain the shortest interval time ~
Interval time (min)> 216 X 1
Chart speed (mm/H) ¥

% Use the lowest speed out of 3 speeds.

{Example] Assume that 3 chart speeds are 12.5, 25, and 50(mm/H), and the shortest interval time is obtained by 216

X 1/12.5 = 18(min). An display appears if the interval time is set to be shorter than 18 (min).
\_ _J
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7.5 Skip Function/(setting memory)

When the skip function is used in channels where no recording is required in 2-pen or 3-pen type,

indications, display, and records can be read easily.

K} Skip function

(D Corresponding channels are de-
leted.

@ None of indications, display, and
recording is done in skipped
channels.

(@ Setting is required every channel.

\

[Reference I In case of a skipped channel; N
(@ Analog indication — Standing by at the left end
(@ Analog recording — Recording is done at the left end.
(3 Digital display — None

@ Digital recording — None

% No recording is done, if pens are removed in advance.

E Status at the delivery time and setting range

(D All channels are not set to be skipped
at the delivery time.

@ Set either skipped (1) or not (0) ev-
ery channel.

r——— Setting whether a channel is skipped or not —

[sA] -8 ] ;
| — Skipped/Not skipped { ? g::p;iggped

Channel No.
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Kl setting flow chart

<Example> For skipping channel No.1 in 3-pen type

Display mode

No key operation is done for longer than one

minute.

" (From an optional display)

S| CHARrE
Eﬂliﬂﬂl
LISLITS

iEE!
AL RLoPY
SEL

+ !

(Rl {lolh
SEL
| dRER.
SEL

SA| SKA P
Skip function

Ml [

[EnT).

The dotted line shows the setting flow
with the alarm (option) function provided.

_N

Setting mode

-29 .

1 (Channel 1)
1 E] (Setting start)
S'q «o_nN
 Tu 1
ENT, :
55 HE R A SEEEE Set to [1] by pressing [ﬁ key.
!
U
l ENT Cursor
SS PR R Decimal points of all digits
« ot ‘“ flicker.
Is the above setting OK?
_________ A setting change mark (<K) is
(Channel 2) Entry printed.
J
SA L
[ENT]
(Channel 3)
SA 3-8



1 Clearing the setting (Return to the delivery parameters)

Skip setting cannot be cleared. Check the skip condition in each channel by parameter selection,
and change skipped channels, if any, to non-skipped channels.

Remarks
D If channel 1 (in 1-pen type), channels 1 and 2 (in 2-pen type) or channels 1, 2, & 3 (in 3-pen type) are set

to be skipped, an [St.] display appears, and the recording operation is stopped.
@ For setting to|setting mode|, continue pressing key for longer than 2 seconds, and resetting can be

done.

if all channels are skipped;

For resetting to [display mode
The instrument is reset to|display mode when key is pressed for longer than 2 seconds or when no

operation is done for longer than one minute during optional setting display.

~ [Setting MEMO] ~
d No.1 . ] -
Chart speed Speed No. Speed No.2 Speed No.3 Speed No. selection
Fixed time recording Interval time Start time
Hour Minute Hour Minute
. Channel No. 1 2 3
Skip
Present/Absent
[Remarks]

- J

-30-



8. ALARM (option)

8.1 Before Setting Alarms
[} Alarm specifications at the delivery time

@ The instrument is delivered to conform to your
order specifications. However, alarm set point
values are not set yet. Set them to your de-
sired values.

@ If alarm specifications are not specified at the
time of ordering, the instrument is delivered
with the standard alarm specifications. (See
the right table)

3 None of alarm type, output No., and output pro-
cessing is changeable.

K Alarm points

D Two alarm points are provided every channel,
and they are called level 1 and level 2.

@ Six alarm points are provided in total. Output
No.3 to 6 don’t function in the 1-pen type stan-
dard alarm.

El Alarm types and display

Alarm standby
Alarm type Not provided | Provided
Higher-limit 4l YH
Absolute value "
Lower-limit < v
) Lifting limit U vy
Change ratio —
Lowering limit d vd
. Higher-limit b v
Differential
Lower-limit S vs
3 Output

Six alarm output terminals are provided, and their
output numbers are given as 1 to 6, starting with
the left.

~— Alarm output terminals ———————

6
Alarm output
terminals(M3.5)
(option)

\_ Y,

H Output processing
This software connection is provided to output plu-
ral alarm points as one-point output, and two types
(OR and AND) are available.

[ Set values (Alarm values)
Since the alarm set values (alarm values) are not
set yet, no alarm functions. Set alarm values for
the alarm points where alarm action is necessary.
For the setting method, see par. 8.2 on the page
33.

— Standard alarm specifications without any —

specified alarm specifications
Alarm point Alarm | Output | Output Alarm
CH.NO/ Level | type Na | processing value
1 (pen) 1 H 1 OR Not set
2 L 2 OR Not set
2 (pen) 1 H 3 OR Not set
2 L 4 OR Not set
3(pen) | 1 H 5 OR Not set
2 L 6 OR Not set
\_ J
Remarks 1] AND output
If alarm occurs at all the higher-limit or Iower—limit}
alarm points of the output No. specified, an alarm
signal is output from its output No.

 Remarks 2| OR output
If alarm occurs at one of the higher-limit or lower—J

limit alarm points of the output No. specified, an
alarm signal is output from its output No.

. Remar | Composite processing of AND and OR
LAND processing is done after OR processing. )
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]Change ratio alarm

)
An alarm is triggered, if a variable (maximum value — minimum value) per measuring interval is larger
than a set value.
The variable comprises two kinds; rising limit and lowering limit.
¥ 5sec. usually
2 (Rising limit alarm:  {f or ¥) S (Lowering limit alarm: d or ¥ d )
N Q"
w N~
[~ (]
s PV = PV,
o g
«© "~
o g
8 Pw @ PV,
Q [+
£ 2
2}
T [ 8] t2 T 18] t2
—— Time —— Time
PV,— PV, = Change width
L t,——t, = Measuring interval (About 5sec) X n, n: 1 to 9 (specified)
J
Differential alarm ~

An alarm occurs, if a difference between one channel and another channel is larger than a set value (higher-
limit) or smaller than the set value (lower-limit).

(Differential higher-limit alarm: § or ¥} ) (Differential lower-limit alarm: § or ¥§ )
Input difference
Set value r\\ “Qbsolute v?
H ; Set value L —
input difference | | ' :
(absolute valuey 1 ' ;
Alarm duration Alarm duration

A differential higher-limit alarm occurs, if the input difference (absolute value) > alarm set value, or a

differential lower-limit alarm occurs if input difference (absolute value) < alarm set value.
\_ J

Alarm standby

This function is provided so as not to trigger any alarm until a PV value enters the setting range when power
has been turned on. On setting change, this function is executed by resetting after clearing once.
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8.2 Setting of Alarm Set Values

Alarm setting (Alarm action execution)
(D The alarm action is not executed under the delivered condition, because alarm values (alarm set values)

are not set yet.
(@ Ifit is desired to execute alarm action, set alarm values to desired values.

Setting of the set value of level 1 (absolute value higher-limit alarm) of channel 1 to 165.0 (from

<Example>
the value at the delivery time)
I —_—
> Display mode - 1 To setting mode - 2 Selection of setting item
IdPSISt Act] is displayed, Select [AL[RL A 4] by
it SEL] is pressed for .
pressing |SEL] key.
longer than 2 seconds. 9
L 3 Check the alarm type and set value. - l 4 Cursor move l - I 5 Numeric selection]

f— Alarm type

l A
Al i ou] \
fl o mmam |
—{@ || : ;
; type Level
pen ty|
Channel : ‘I Remains unchanged as it is.l
N Setto [1] by pressing [§]
U 1key three times.
~e | ENT) Cursr
ENT A Set to [6] by pressing [§]
: key six times.
Ri ¢! Hlae NT _ Set o [5] by pressing [§]
[ﬂ - 2 key five times.
P R: — - £
2 pent =
pen type T A a
EN : A . =~ [R,"' I 65.0. } ------- {Remainsunchangedasitis.]
T
E : IR I Cursor
AL 3K ; Decimal poi
sl g e Lo points of all
0  digits flicker.
‘ 3 @ ,,,,,,,,,, |Isthe above setvalue OK? | :
3 pen type NO - :
YES :
ENT Instrument judges an error.
: @ ---------- Reset, if [SEJr[FE]) is|
(Note)  This flow is given, assuming that No. of input points is 6 points. ~ : YES displayed. :
Processing advances stepwise up to 12.1 in case of 12 points NO :
or up to 24.1 in case of 24 points. : After entry into memory, @ :
Entry oo setting change mark is
5 T e |

| l

SELj key is pressed for longer than 2sec., or no operation is done for longer than one minute.

SEL
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8.3 Alarm Value Copy

E} Alarm value copy
(D This function is provided to copy an alarm value of a certain channel to other channel levels.
(@ This function is convenient when the same alarm value can be set to other alarm points in the
multi-pen type.

Selection of channels exceeding the number of pens

For setting copy designation, if channels are selected more than the number of pens, an display
appears when par. 6) is executed. Reset the channels by pressing key.

Meaning of display N

il i
l L~ Alarm level
Channel No.
Copy source/destination
(F . Copy source

t: Copy destination
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H Copy flow chart
<Example> At 3-pen type

| Reference 2| Alarm value check

No alarm value can be confirmed by copy

Confirm it, referring to the flow chart in
par. 9.2 on page 33.

2

Selection of setting ite

Copy source | Coppy destination
Channel 2 3
Alarm level 2 1 display.
r Display mode I - l To setting mode =
is displayed,

Select by

T ] I
3 | sourcecramear | * |4 | Sorcervel P | | | Sraton crameiever | * | 6| comventy
! — &1
Eu]F :-:i ‘AR
| ® |®
Raf.:-:l |RJ.’: :-8]
—— B Cumer |
Rel|fF -1 Ig;_lt 2 - ;]
|® | @ = FEeee
RLlF o : (2]t 3- i —[Afe. 3.
® ] T 0] [
RL|F 3.-: gulr e- 4] lse]e 3-2]
(= 03] @
EREERE:
S { 3

]

l

key is pressed for longer than 2sec., or no operation is done for longer than one minute. [SZL

source channel/level (2-2).
\_

[Reference 3] Copy source (2-2) channel/level

The copy destination channel/level advances
stepwise when pressing [#]key except for the copy
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8.4 Alarm Action Stop

El Alarm action stop

@D The alarm action can be stopped every alarm point.

@ The alarm action is stopped by clearing its alarm value.
The cleared alarm point is not set in the same way as
in the delivery condition.

Alarm execution and stop

Stop Clearing an alarm value (not set)
Execution |Setting of an alarm value

The alarm is stopped or executed every alarm
point.

El Clearing an alarm value

<Example> Clearing a set value of 250.0 of level 1 of channel 2
Space the least significant digit of the alarm value according to the same procedure (see par. 32) as in
[alarm value setting].

N 3 =ENT
RlL| RLRrn (¢]
@| 8¢ 258.8 — | C{Jrsor
— ENT
] l = ols:| ‘osos
R i.{H == ) Shift the cursor to the right
‘N 2.2 ! e X 4times ... end by pressing Kkey
. @ . _ + four times.
v @8t 252.8
®| AL .1 H[__ o
@ At 135.8 l ureor
=~ - —— .
] J =N SR 2s8. | Selec'tés;pace) by pressing
R 3. K ENT Space
I ® ] 1
®| "¢ 2.8} All desimal point digits flicker,
A\
This flow shows an example
of 3-pen type. @ . 1
This flow is finished with 2.1 YES
in case of 2-pen type, or 1.1 Clear? -1 Is the alarm value cleared?
in case of 1-pen type.
- NO
Continue pressing SEL] key for longer than 2sec.
Data display
@ Select the channel and level to be cleared. For stopping clearing, continue pressing key
@ Display the alarm value by pressing key. for longer than 2 seconds.
(3 By pressing[#] key, the cursor appears. The instrument returns to the data display] display

@ Shift the cursor to the right end by pressing mode] .
key four times.
® Select the space by pressing [#] key several times.

® By pressing key, decimal points of all digits
flicker. Clearing all alarm points

@ Press key, if alarm value can be cleared. Clearing should be done every alarn} point.
The alarm value is cleared, and the alarm type of dCollectlve clearing of all alarm points cannot be
one.

the next level is displayed.
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9. EXTERNAL DRIVE (option) AND TERMINAL CONNECTIONS A

El External drive

The following operation is executable by a contact signal External drive terminals. —/

from the terminals.
(D Recording start and stop
eeds (speed No.) ) selection )
% ghart spef'd (8 speeds (sp )) | Exernal drive
ata printing terminals
Am Turn off the feed source power
supply before starting connections.
Turn off the feed source power supply before starting
the connections of external drive terminals for the pur-
pose of preventing an electric shock accident. S )
F External drive function and relation with external drive terminals
. . Across COM and EX[O terminals ON : Shorted
External drive functions :
e Ext | Exz | Exg | emarks [oFe:open
1] OFF OFF — [REC.ON] and [FEED| keys are effective.
Execu- | Speed
Record-| tion No. 2 ON OFF — Note: DIP. SW1 takes precedence of others. See
ing 3] OFF ON —
Stop ON ON — [REC.ON] and [FEED] keys are invalid.
Continue the ON time for
Data printing start ON longer than 1sec. For longer than 1sec.1

x Data printing cannot be executed uniess recording is being executed.

Selection of speed No. by external drive A No-voltage contacts

The selection by DIP. SW takes precedence of the For the contacts to be connected to exernal drive
selection by external drive. For selection by ex- terminals, use the contacts of a switch, a relay, or
ternal drive, turn off No.2 to No.4 of DIP. SW1. the like which is driven at a voltage level of lower
Setting can be done irrespective of the key lock than 30V AC or 60V DC or manual contacts.

condition.

El Connections of external drive terminals

4 )
@@@@ ® @ Give a no-voltage contact signal (short-circuit or open). Read “12.2 Cautions
] on connections (on page 41)” without fail before starting connections.
EX1 EX2 EX3 EX4 COM
Functions
Execution of data printing
Recording execution and stop. Execution: Selection of speed No.
Reference: External drive terminal characteristic
Voltage when contacts are open: Approx. 5V
Current when contacts are shorted: Approx. 2mA
\_ J
A Treat connected cords properly N
Treat connected cords securely so as not to allow them to be caught by a person or an article. If cords are
broken or cut due to catching, an electric shock accident or other failures may occur. )
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10. TIME AXIS SYNCHRONIZATION (option)

El What is the time exis synchronization?

This option is provided for the multiple-pen type only (2-  — Positional relation of each pen ———

pen and 3-pen types) No.3 pen

(D This function is provided to correct the misalignment
on the time axis among pens, so that recording at the
same time can be obtained on the chart.

@ In normal recording, a gap (about 3.3mm) exists be-
tween each pen, so that the measured values at the
same time are deviated with reference to the time axis.

(® This time axis synchronization function is provided to
store measured values of gaps (a, b) from No.1 pen into ~Chart drum
memory, and record the measured values in the J
memory when the chart has advanced to the time axis
of No.1 pen.

Accordingly, records of each pen are free of any time
axis difference on the chart.

Time axis synchronization/asynchronization — No.tpen - =-----

selection

No.2 pen

No.1 pen

Plotter pen

[Gap]

Plotter to No.1 pen: 4.5mm
No.1to No.2 pens : 4.0mm
No.2 to No.3 pens : 4.0mm

~— Records of time axis synchronization BN

No2pen ------
(@ The time axis synchronization can be switched to nor- No3 pen — - - -~
mal mode (time axis asynchronization). Select the > pe .
normal mode for monitoring the present indication or Power on Power off
Cheijng the scale. Symbols a, b show the record with the last memory.
@ Select these modes by No.4 of DIP. SW2(B). ) \_Symbols 2", b’ show the record when power is turned on next. )
Time axis synchronization/asynchronization selection
( )
SW.2(A) Sw.2(B) Sw.1 <Selective operation procedure>

@ Turn off the power supply.

== Op | No. of DIP SW2 4_| @ Select No.4 of DIP. SW2 (B). %
lg Egn ‘ Ig_ EEDEEQQ ! _| Time axis synchronization ® Turn on the power supply.
I

OFF I mode ON <Check the DIP. SW2 (B) position>
only when th ly i
Time axis synchronization/ Normal mode . OFF tn y :lv en € power supply 1s
\ asynchronization selection urnea on. D

1 Operation for turning on the power supply

1) First use
No.2 and No.3 pens are standing by at the left end until the chart is fed to the start time axis of No.1 pen.
2) The 2nd and subsequent use (Turning on the power supply from being turned off)
No.2 and No.3 pens function simultaneously when No.1 pen functions. However, the last measured
values (before turning off the power supply) are recorded until No.1 pen reaches the start time axis.

Chart speed change ~N Reference 2 | Analog indication and digital display_\
If setting of the chart speed of execution speed The analog indication shows measured values
No. is changed, No.2 and No.3 pen memory is from memory in the same way as in pen record-
cleared. ing, and those other than No.1 pen are past val-

Accordingly, No.2 and No.3 pens are standing by ues.
at the left end until No.1 pen reaches the start The digital display shows present measured val-

ti axis. .
L ime ) o\ ues Y,
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11. INSTALLATIONTO PANEL 4\

A Mount this instrument on a panel for use.

Mount the instrument on a panel without fail for preventing its falling down, drop, and other failures, except
for portable type. Use a steel panel having a thickness of 2mm to 6mm. Don’t mount the instrument at a
place directly exposed to the sunlight. Separate the instrument from a place subjected to an electric field
and a magnetic field.

B} Requirements of mounting place

Ambient temperature and humidity Surrounding environment Others
The ambient temperature and humidity | 1. Overvoltage category ..... ] 1. Mounting angle:
shall be stable within the following ranges. | 2. Contamination degree Forward tilting : 0°
Temperature range : 010 50C (Contamination class) ..... 2 Backward tilting: 0 to 30°
Humidity range : 20to 80%RH 3. Altitude ..... Lower than 2,000m Lateral titing : 0
Don’t mount the instrument at a place 2. A place free of vibrations and shocks
where is subjected to a hot blast (70°C ).

H External dimensions and panel cutout Minimum space when plural

instruments are mounted

360
L o » umn 0 0 g 281 Panellcutout
s as . |
~ ) o Panel cutout < I
: f 8 8
E 66604 -
n 1 4
288 = 95 (240) (mm)
297

( ) shows the multi-pen type (2-pen type, 3-pen type). Wl]en an
option (external drive, communication, alarm*) is added, this size
increases by 16mm, and the terminal board profile differs. .

* For the mechanical relay ‘a’ contact alarm outputs, the depth is

E Mounting method 27mm longer.

Lock the instrument before mounting the instrument for preventing a danger. (See page 45 )

(@ Prepare the attached mounting brackets (right and left brackets, one each) two mounting screws and a spanner.

@ Insert this instrument into the panel cutout from the front.

3 Screw the mounting screws lightly onto the right and left side panels of the case, slide the mounting brackets down-
ward until they are closely attached to the panel, and then, fasten the mounting screws with the spanner.

V""““‘i"g bfaCket‘:> J \J]

After sliding downward, fasten
Mounting screw each bracket by a spanner.

Use the mounting panel having a thickness
of more than 2mm but less than 6mm.

Panel

@ Two mounting brackets are provided for right side and left side.

/A CXEID Fastening torque is within 15kg-cm. A Transportation lock ~

The case is made of plastics. Don’t fasten it exces- Lock the instrument without fail when mounting it onto
sively, otherwise it may be deformed or cracked. Keep or dismounting it from the panel or when transporting
the fastening torque within 15kg-cm. or relocating the instrument. )
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12. CONNECTIONS

12.1 Terminal Board Diagram A

The terminal board shown in the following figure is provided when the full option (model BH1G11-AD2) is
mounted with 3-pen type resistance thermometer inputs.

Communication :
terminals>.<$M3.5) Power & protective

. (option Conductor terminals
% For the connections of :

communication terminals, ‘ —
refer to the separate [In- R
struction manual for RS-422A\ RRERE N e
communication inter- | po oo Sammm s Asae, ©
face]. ) T o=
| _RS-485—__ ~ External dri\(/e tgrm)inals (M3.5)
——*—— (option
Rk
W
TC,mv(+),RTD(A) terminals\ L 2 3 Wgﬁq Normally open (N.O) terminals
TC,mv(-),RTD(B) terminals- ®li E®£ ﬂ‘! SSSEEE '.\' Common (COM) terminals
RTD(B) terminaI37 T® @ 123456 ~ Normally closed (N.C) terminals
Meagurinngnput tepf\rlgirnr;gl(]l\t/'%u-g) Note :This figure shows the terminal
terminals(M3.5) (option) layout of the mechanical relay
‘C’ contact alarm outputs. The
terminal layout of the
mechanical relay ‘a’ contact
alarm outputs differs from this
figure and no N.C terminals

are existed.
A Alert symbol marks (/\ ) and places ~

The alert symbol mark ( A} is mounted at a place where one may receive an electric shock if one should touch.
(See the following table) Read paragraphs describing the connections of individual terminals.

Name of terminals Power terminals Measuring input terminals Alarm output terminals

Mounting place of label | Lower left of power terminals | Upper left of terminal cover Upper left of terminal cover

. y

: Reference | Input terminal board and alarm terminal board are removable.

N

The input terminal board and alarm terminal board % are re-

movable for easy connections.

% If external drive is provided, external drive terminal board is
also removable.

@ Each terminal board can be removed by removing two mount-

Power terminal cover

ing screws.
(@ Each terminal board is connected to the instrument by a con- Input terminal and
nector alarm terminal cover

A Turn off the power supply in advance. —/

For mounting or dismounting the terminal board, turn off the
external power switch for the purpose of preventing the elec-
\ tric circuits from being damaged. )

ymarks | Exchange of terminal board Connector

The thermocouple input terminal board only cannot be replaced with

thatt of other instruments, otherwise the calibration becomes incor- Input terminal board
\rect.

g / J

Note



12.2 Cautions on Connections A

Observe the following cautions during connections for securing safety and reliability.

EB Feed source power supply

Use a single-phase power supply having a stable
voltage without any waveform distortion for the
purpose of preventing wrong operations.

A WEIGIGl Addition of a switch and an
overcurrent protective device

Add a switch and an overcurrent protective device (3A) to
the feed source power supply for preventing an electric
shock accident during connection work.

This instrument is not provided with any replaceable
overcurrent protective device.

A Turn off the feed source power supply be-
fore starting connections.

Turn off the feed source power supply in advance without

fail for preventing an electric shock accident when the

power supply and input/output terminals are connected.

E Separate input/output connections from a strong
power circuit
Don’t place the input/output cables to be close to or in
parallel with any drive power line or other strong power
circuits. Separate them more than 50cm from strong
power circuits when they are placed to be close to or in
parallel with strong power circuits.

a Separate the thermocouple input terminals from
a heat source
Separate the thermocouple input terminals from a heat
source (a heating body) for the purpose of reducing a ref-
erence junction compensation error. Don’t expose these
terminals to the radiation of direct sunlight, etc.

ﬂ Separate all connection cables from noise sources

Separate all connection cables to the instrument from a
noise source as far as possible, otherwise an unexpected
trouble may occur. Take a remedial measure if the cables
cannot be separated from a noise source due to unavoid-
able circumstances.

Majopr noise sources Remedial measures

Insert noise filters
between power terminals
and input/output termi-
nals.

A CR filter is often used.

Electromagnetic switch,
power line having waveform
distortion, inverter, thyristor
regulator

B Use crimp style terminals
@ Mount crimp style terminals as connection cables’ ter-
mination for preventing the looseness or disconnec-
tion of terminals and a short-circuit failure between
terminals.
@ For crimp style terminals, use an insulation sleeve
for preventing an electric shock accident.

ﬂ Unused terminals

Don’t use any unused terminals for relaying, otherwise
electric circuits may be damaged.

A Treat connected cables properly

the connections may be disconnected or cut to cause an electric shock accident or other accidents.

LTreat connected cables securely so as not to allow them to be hooked by a person or a substance, otherwise

Reference | Kinds of terminals and termination

~
Terminal name Screw diameter Termination (unit: mm)
Insulation sleeve
Power and protective .
conductor terminals M4 Lessthan 8.5 More than 4.3 (Use an insulation sleeve)
Terminals other than = R
specified above M3.5 osstie "BM"q:'e than 37 s
t:0.8
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12.3 Connections of Power and Protective conductor Terminals A

EB Power terminals and protective conductor terminal

=

L N
R
SEEEE ,, BEEEN
90-120V AC
SDA SDB RDA RDB SG 50/60Hz 45VA @
® W %
SA s 56

BEEEEE
K B KX KN CoM

| | o |
0 63169 69 €3 €3

i
MMM

| | e | o
NN

A Turn off the feed source power supply

Turn off the feed source power supply without fail
before connecting the power terminals and protec-
tive conductor terminal for the purpose of prevent-
ing an electric shock accident.

H Connection of power terminals

Use a 600V vinyl insulated cable (IEC 227-3), with
the crimp style terminals and an insulation sleeve.

Power terminals

[— Protective conductor terminal

®

90— 120V AC
50/60Hz 45VA

®) |
®) | =

Power supply (wltage, frequency,
power consumption)

[

emarks| L.N indication of power terminals ——

This indication conforms to the CSA standard,
Canada. The live side of the single-phase AC power
supply is indicated as L, and the neutral side is indi-
cated as N.

Observe the L.N connections for obtaining satisfac-
(tory performance. )

AN Be careful with the power voltage |
and noises.

The power voltage of this instrument is indicated on
the power terminals assembly. Don’t apply any
voltage other than indicated, otherwise a trouble
occurs or malfunction results.

If noises are mixed into the power supply, take a
remedial measure, such as the installation of a noise

cut transformer, etc.

\\ J

K} Connection of protective conductor terminal

Connect this terminal to the protective conductor of

the power supply equipment without fail. For this

connection, use a cable with a crimp style terminal

and an insulation sleeve.

+ Grounding wire: A copper wire having a wire
diameter of larger than 2mm?

YA Warning | /\ mark at power terminals

A voltage exceeding 90V AC or 180V AC is applied
to the power terminals after connections. Mount
the power terminal cover (transparent) without fail
after connections for the purpose of preventing an
electric shock accident.

®

@ 4= Mount the terminal cover
after connections.
(See the following figure)

A copper wire having a diameter
of larger than 2mn?

ﬂ

Connect to the protective
conductor of the power
supply equipment without
fail.

\S

/)

\ 600V vinyl

insulated cable

Power supply

100V AC system: 90 - 120V AC
200V AC system: 180 - 240V AC
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12.4 Connections of Measuring Input Terminals A

n Measuring input terminals

(@ Never touch the power terminals after connec-
tions, otherwise an electric shock accident occurs.
Turn off the feed source power supply for safety.

@ Input signals (par. 19) are decided according to
the models (par. 1.1). Be careful not to apply
any inputs other than specified, otherwise this
instrument may be damaged. See (caution).

(@ For the connections, use cables with crimp style
terminals and an insulation sleeve.

@ The measuring input terminals are provided at
the lower left of the terminal board.

A Allowable input voltage

input type
Voltage, thermocouple input
Resistance thermometer input

Allowable input voltage
%+ 10vDC
Don't apply any voltage

H Connections of DC voltage (current) input
D Be careful not to apply any voltage exceeding

=+ 10V to the input terminals, except for non-
standard inputs.

@ Use a twisted cable for instrumentation as the
input cable for the purpose of suppressing noises.

El Connections of thermocouple (TC) inputs

Use a thermocouple cable (or extension cable) to the
input terminals of this instrument without fail.

If a copper wire is used halfway, a noticeable mea-
suring error occurs.

Don’t use a pair of thermocouple wires in parallel
with other instruments (controller, etc.).

4 )
® Thermocouple (TC) input A
Red (+) ! 23
l] i[ -
|
White (—) @ @
Extension cable X I
Reference junction
compensating element (CJ)
(First 6 positions only)
4-!1 Thermocouple
|\ J

B3 Connections of resistance thermometer
(RTD) inputs

r G vol ( ent) input ~ For the input wire, use a 3-conductor cable where
[ J voitage (curr 1 X

9 P each conductor has an equal resistance value. Don’t

A use one resistance thermometer in parallel with

) 1 2 3 other instruments (controller, etc.).
o] - \
% @H. ® Resistance thermometer (RTC) input
G | - A
Twisted wire for ‘ 1 2 3
instrumentation I . - A @ —
!
r ) | Qi
Terminal cover Terminal cover 3-conductor cable Y \ v
DC voltage input (The input terminals (each having an \ \
and alarm terminals equal diameter and
use the same cover.) an equal length) 1b 2 3b
Note: The resistance value of each lead wire is
lower than 10Q.
Set three wires to the same resistance value.
Mounting screw %
Resistance thermometer
\ \ J J

A (/\ ) mark of measuring input terminals

A high voltage may be applied to the measuring input terminals due to common mode noises.

The allowable

noise value is lower than 30V AC or 60V DC. Make sure that the noises are lower than the allowable values.
Mount the terminal cover after connections for the purpose of preventing an electric shock accident and

protecting the input wires.
can be reduced by the terminal cover.

In case of thermocouple inputs, an error of the reference junction compensation
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12.5 Connections of Alarm Output Terminals (option) A

El Alarm output terminals

A Take safety measures.

The alarm outputs of this instrument may become
Terminal layout of the out of order due to wrong operation, troubles, ab-
MOS relay alarmoutputs | normal inputs, or other causes.
orthe mechanical relay ‘8’ | pake safety measures on the load side against out-
contact alarm outputs . .

put failures as occasion demands.

123456

Alam output
terminals
El Contact conditions between terminals
When an alarm has occurred; Wt?eer? 3"; a;z’w";r'}:so?:.e“ canceled;
E Connections of alarm output terminals
Turn off the feed source power supply and auxil- N.O N.O
iary relay power supply before starting connections
for the purpose of preventing an electric shock ac- Closed Open
cident.
(D Connect the load via an auxiliary relay conform- com com
ing to the load specifications. Open Ciosed
@ Connect the output cables with crimp style ter-
minals. % N.C ®——T ¥ N.C
A\ Connection via an auxiliary relay —

. . . *No N.C terminals are existed for the MOS re-
Don’t connect any load directly to the alarm termi- lay alarm outputs or the mechanical relay ‘a’
nals of this instrument, but connect the load via an contact alarm outputs.

kauxi.liza.ry relay without fail. y
[Remarks| Rated contact capacity
( Auxiliary relay N O h Resistive load : 100V AC 0.5A, 200V AC 0.2A
. -t o--oNC Inductive load : 100V AC 0.2A, 200V AC 0.1A
N.
Alam output{ COM i
fermnat “com Alarm points and output No.
Two alarm points are provided every channel (CH).
Auxiliary relay power SUPPlY | 5 power supply Output No. of each alarm point is designated. Its
\ Recorder Y, standard is as shown in , if not des-
ignated.
-
Teminal caver
Terminal cover Standard alarm points and ——————
. . output No.
(The input termials and
alarm
terminals use the same .
1 2 3
cover.) Alarm points CH. No.
Level 1 l211]2]1 ]2
Mounting screw Output No. 1 21 3]141]65 6
\_ J
. _J

A\IEGIFY ( A\ ) mark at alarm output terminals

Connect a load lower than specified to the alarm output terminals. The auxiliary relay power supply is
applied to the alarm output terminals after connections and the operator receives an electric shock by touch-
ing these terminals. Mount the terminal cover without fail after connections.




13. UNLOCKING AND DRAW-OUT OF INTERNAL UNIT £\

E1 How to remove the transportation lock screw

Lock screw
AN unnnm
Unlock
9, ” w / Lock
: D
! 1 — 1
\V
Drawing out grip of
internal unit
For re-transportation -

LLock the internal unit without fail before transport-

ing the instrument. )

A Drawing out the internal unit

The internal unit can be drawn out of the case
by pulling it this side while pressing the stop-
per level downward.

Hold the internal unit securely by both hands
so as not to drop it.

A Don’t put your hands into the interior—

The internal unit contains electric circuits and mov-
ing parts. If you should touch these components,
you may be injured. Never put your hands into the
\internal unit. )

A Don’t draw out the internal unit.—

It is not necessary for running and operation to draw
out the internal unit.

Don’t draw out the internal unit, otherwise it may
drop or its electric circuits may be broken. Particu-
larly be careful if the internal unit is drawn out for
operating the maintenance power switch due to un-

\avoidable circumstances. )

3] Reinserting the internal unit

Guide rail
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14. MOUNTING OF RECORDING PENS

1] Recording pens

The recording pens for this instrument are sorted into the cartridge pens for analog recording and the
plotter pen for digital recording. These cartridge pens are expendable (throw away type).

1) Pens for 1-pen instrument and mounting positions

Name Profile Ink color Mounting position
Cartridge pen
(for analog recording) $ Red I {I I
Plotter pen Plotter pen
(for digital recording) @ Purple Cartridge pen

2) Pens for multi-pen instrument (2-pen & 3-pen instruments) and mounting positions
Name Profile Ink color Mounting position
No.1 pen
@ .
No.3 pen
(3-pen instrument only) No.2 pen
No.2 pen
Cartridge pen
(for analog recording) h areen \ /
No3 pen @ :ILLZL L1141 %
m [: :1 T
Biue i_L__J__L_. _ @fl)
No.1 pen
Plotter pen Purple Plotter pen
(for digital recording)

Handling of pen tip —
The pen tip is made of felt. Don’t apply any
strong force to the pen tip, otherwise the tip may
be crushed, and clear recordng is no longer pos-
\sible. )

Pen cap

N

Each pen is provided with a cap for dry preven-
tion and pen tip protection. Remove it before
mounting the pen. (Don’t remove it after mount-
ing, otherwise the pen pipe may be bent.)

J

Handling of pen pipe™

Don’t bend the pen pipe by applying strong force to
it when mounting it. Otherwise recording may be
deviated or clear recording is impossible.

_J

For a long-time operation stop—

If the instrument is not used for longer than one
day, remove its pens, and store them after mount-
ing their pen caps. If the instrument is left as it
is without removing the pens, the chart may be
blurred with ink. )




1 Mounting pen for one-pen instrument

1) Prepare the pens
Refer to the pens and their mounting positions on
page 46.

2) Lift the pen lift lever, otherwise a line will be
written on the chart during pen exchange work.

<Upper part of the right side panel of internal unit>

Penliftlever

3) Draw out the chart cassette and internal unit.
After removing the chart cassette, draw out the
internal unit until it stops for easy mounting.

4) Select the pen exchange mode
@ Press key to go out the lamp, and
each pen holder shifts to the left end.
@ By pressing [FEED Jkey next, each pen holder
shifts to the position where these pen holders

don’t overlap each other.
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5) Trial use of pens and pen caps
Ink will not come out of new pens sometimes.
Try writing on a piece of paper. Remove the pen
caps before mounting the pens. Keep these pen
caps without discarding them.

6) Mounting of plotter pen
Insert the plotter pen securely into the pen holder
at the lower innermost of the scale plate until the
pen stops. (Incomplete mounting may cause a
recording trouble.)

7) Mounting of cartridge pen

(D Lower the pen lift lever once.

@ The pen holder is mounted at the lower inner-
most of the pointer. Insert the cartridge pen
securely until it stops with a click. (Incom-
plete mounting will cause a recording trouble.)

) Lift the pen lift lever again.

8) For easy insertion to each holder
Face each pen sideways more or less before in-
serting it, instead of inserting it from the front of
the holder.

9) After mounting

(D House the internal unit into the case.

@ Return the chart cassette together with the
mounted chart into the internal unit, and the
pens are lowered by the pen lift levers to be
ready for recording.

Q) Press [REC.ON Jkey to light the lamp, and con-
tinue pressing | FEED | key for several seconds.
Make sure that recording is done with the car-
tridge pens.




EJ Mounting method of 2 & 3-pens instru-
ment

1) Prepare the pens
Refer to the pens and their mounting positions on

page 46.

2) Lift the pen lift lever, otherwise a line will be
written on the chart during pen exchange work.

<Upper part of the right side panel of internal unit>

During work

During operation

Pen lift lever

3) Draw out the chart cassette and internal unit.
After removing the chart cassette, draw out the
internal unit until it stops for easy mounting.

4) Select the pen exchange mode
@ Press |REC. ON| key to go out the lamp, and
each pen holder shifts to the left end to be

standing.
(@ By pressing [FEED ]key next, each pen holder
shifts to the position where it does not overlap

with other pen holders.

No.3 pen holder (for 3-pen instrument only)

No.2 pen holder
@2  \mMmu A2 000 &
@1 1 l(_‘_é\ L1 ®
@ 1 1 11 3§ L &
L3

Plotter pen holder
No.1 pen holder

5) Mounting sequence of each pen
The mounting sequence is not specified.
However, the following sequence is recommend-
able for easy mounting without staining your
hands.

o c - o
£ g @ s g <
gsf—| 5 -l & ol & fo & |E
3T = S N ® 3
20) o 1 = «— O «— o 8
@ o p=4 z s

2

sequence

~—— 2-peninstrument —

3-pen instrument ————

6) Trial use of pens and pen caps
Ink will not come out of new pens sometimes.
Try writing on a piece of paper. Remove the pen
caps before mounting the pens. Keep these pen
caps without discarding them.

7) Mounting of plotter pens
Insert the plotter pen securely into the pen holder
at the lower innermost of the scale plate until the
pen stops. (Incomplete mounting may cause a
recording trouble.)

8) Mounting of cartridge pens
(DFace each scale plate upward.

® Lower the pen lift lever once. (If the lever is
set upward with the pen mounted, the scale
plate does not turn.)

® The pen holder is positioned at the rear of
the scale plate, and the pen cannot be
mounted under this condition.

@ Turn the scale plate upward until it stops.
(The scale plate is reset to the front when
releasing your hand.)

® Each pen holder can be seen through the
clearance between the scale plates.

No.3 pen holder (for 3-pen instrument only) No.2 pen holder

N

A v

L73
/I L]

No.1 pen holder Plotter pen holder

® & (@

i
=
&
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(@ Sequence of insert-

ing pens into their
holders.
It is recommended
for smooth insertion
to insert each pen by
turning it slightly
sideways inserted of
inserting it from the
front of the holder.

3 Reset the scale
plates as before
Reset each scale
plate to face the
front from being fac-
ing upward.

@ Lift the pen lift lever.
If the pen lift lever is set downward, lift it again.

9) After mounting

(@ House the internal unit into the case.

@ Return the chart cassette together with the
mounted chart into the internal unit, and the
pens are lowered by the pen lift levers to be
ready for recording.

() After pressing light the lamp,
continue pressing the key for several
seconds.

Make sure that recording is done with the car-
tridge pens.

When[REC. ON] goes out;

Each pen changes from [standing by at the left end ]
to [pen exchange mode | or from [pen exchange mode]
to [standing by at the left end|, each time
key is pressed once.
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15. LOADING OF CHART £}

1) Prepare the chart
Shuffle it both ends sufficiently to prevent it double

feeding.

5) Put the chart into the loading part

Be careful not to set the sprocket holes (circular and
elliptic holes) wrongly.

2) Lift the pen lift lever.
If it is set downward, a line will be written on the

chart (or drum) when the chart cassette is inserted
or drawn out.
3) Take out the chart cassette

Pen lift lever (Upper the pen holder lever)

Chart cassette

\‘:/1%_——_'—7;,
AN , )
N .
R
N
Front chart [}\
holder [\ _
S A M e

Npam————
Open here.

Sprocket hole (circular)
Caution (red) printing face

Sprocket hole
(elliptic)

6) Set the chart

@ Draw out the chart about 30cm, and close the
rear chart holder.

(@ Set the chart to the drum sprocket.

Q@ Insert the chart into the chart fold part by fold-
ing it 2 to 3 folds.

@ Make sure that the chart is set to the sprocket
holes, and close the front chart holder.
(Press the chart securely by the right hand until
it is set properly, otherwise it may be displaced.)

@ Set to the sprocket holes

A Turning direction of chart drive gear \

Don’t turn the chart drive gear inward, otherwise
the chart cannot be returned, and it causes a chart
\feed failure. )
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Chart folds ~

A [ mark is printed at the top and (g mark is
printed at the valley at both ends of each fold of the
chart.

Be careful not to reverse these folds when the chart
is put to the chart mounting part, otherwise a fold-
ing failure occurs.

2 Mark

(fold peak)

Chart No.

Time scale

(S Mak

8) Replace the chart cassette into the internal unit
The chart cassette is provided with guide rails at
the right and left bottoms.

Insert the chart cassette after fitting the convexed
portions of the rails into the protruded portions of
the internal unit.

(fold valley)
\_

7) Chart feed check
Turn the chart drive gear this side, and make sure
that the chart is fed smooth.

Chart drive gear

Don’t turn the chart drive gear forward, otherwise
the chart cannot return, and a chart feed failure
results.

If the chart is not fed normally, set it again from
Lthe beginning.

| Turning direction of chart drive gear —~

A protrusion is provided
on the right side, too.

Pen lift lever

Guide rail

Chart cassette guide rail
(Provided on the right and left sides)

Protrusion of internal unit
(Provided on both right and left sides.)

' 9) Chart mounting condition check

Continue pressing (fast feed) key for
several seconds, and make sure that the chart
mounting condition and feed are smooth. Chart will
not move for a while just after starting running, It
can be solved by pressing key.

10) Lower the pen lift lever.

If the pen lift lever is set upward, lower it, and the
cartridge pen is set downward to be ready for
recording.
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16. MAINTENANCE

16.1 Daily Inspection

Check the residual quantity of the chart and recording conditions, and use the instrument under a good

condition at all times.

A\ Overcurrent protective device

This instrument is not provided with any overcurrent protective device.
Ldevice externally. Turn off the power switch in advance when removing the internal unit.

\
Mount a overcurrent protective

_/
Check and maintenance items Remedial measures
The chart can be recorded for about 32 days
when it is continuously used at a chart speed |11 111l 1| a®
of 25mm/H. HRRRRREL
An end mark appears at the right end of the I} ;
chart when the chart comes to an end. IHRHA IS .
Replace the chart with new one. { ' ] ; P
Chart 1 Hhinlif I
| Prepare a new chart | N Hhk i i
il HEHIIL -
For ordering, specify chart No. and | | il
handling unit. ﬂ
D Chart No. is printed on the right side of o
the chart. THHHAL
<Ex.> EH-01001 4 -
(@ Handling unit: 1 case (containing | 1
& 15 charts) )
Replace the cartridge pen with [For ordering]  Please specify the article
new one when the analog record- name and handling unit.
Cartridge pen ing line (trend line) has blurred to | ) Article name: BH cartridge pen
(for analog recording) be thick. []-pen type
For the exchange method, see ForNo.O, [I: 1,2,3
page 46. O: 1 (red), 2 (green), 3 (blue)
\@ Handling unit: 1 bag containing 3 pens
Replace the plotter pen with new : . .
- . F d Please cify the article
Plongr pen . one yvhen the digital recording and oo n;:z a,s,';eha:d“:gau,'m.
(for digital recording) printing characters have blurred to
the thick. @ Article name : BH plotter pen
For the exchange method, referto  ( @ Handling unit: 1 case containing 3 bags
page 46.

Chart feed condition

Check if the chart is fed normally without any double feed, deviation from the
sprocket, and other failures. Mount the chart again from the beginning, if an
abnormal condition was detected.

The chart cannot always be fed normally if the working humidity range is out of the
specified range (20 to 80%RH).

General function conditions

* Are the analog indications and digital display normal?

- Are the analog recording and digital recording normal?

* Are the instrument is free of abnormal noises, abnormal odor, abnormal heating,
or other defects?

If an abnormal condition was detected, take proper remedial measures, referring

to par. 16.3 on page 54.
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16.2 Cleaning and Lubrication/Storage Methods A

Kl Cleaning of door and other components

The door and front indicator are molded with plastic (ABS-94HB). For cleaning them, wipe them off with
a dry soft cloth or a cloth moistened with lukewarm water or a neutral detergent.

A Don’t use any solvent chemicals.

Don’t use tinner, benzine, and other solvent chemicals, otherwise the surfaces will melt. The door window
and front chart holder are made of acryl. Don’t use any solvent chemicals, otherwise they may be broken.

2 Cleaning and lubrication of main shafts of pens.

Clean and lubricate the main shafts of pens once every 6 months. Two main shafts are mounted for one-pen
type, three main shafts are mounted for 2-pen type, and four main shafts are mounted for 3-pen type.

[Remarks 1| Turn off the record switch first N Lubricating point
(The following figure shows the 1-pen type
Turn off the record switch to go out the green lamp before starting analog penshaft.)
kcleamng and lubrication. ) Lubrication PeN ck Lubrication
®
| Clean the main shafts before lubrication —_ )
) /
kClean the main shafts with a soft cloth before lubricating them. ) Drive cord /G\
Pointer

i{ Don’t lubricate any resin gears ~
L Don’t lubricate any resin gears. No lubrication is necessary for them. )
i Remarks 4| Lubricating oil N

Don’t use any other lubricating oil, but the attached lubricating oil.
Don’t use the lubricating oil, if its color has turned to dark yellow or

brown. )
arks 5| Handling of pen holder ~
LDon’t move any pen holder rightward or leftward by hand. )

El Storage method of this instrument
Be careful with the following items when storing the instrument for a long time (longer than one month)

1) Preparation before storage
@ Remove the cartridge pens and plotter pen and store them after mounting their caps.
@ Remove the chart and store it. Apply the transportation lock to it.
(@ Fasten the terminals of the terminal board so as not to remove them.
@ Keep the instrument free of being contaminated with dust by covering it with a vinyl bag or the like.

2) Storage place
@ Store the instrument at a well-ventilated place free of being exposed to the direct sunlight.
( Store the instrument at a place free of corrosive gases, vibrations, shocks, the possibilities of crum-
bling or drop.

(3 Store the instrlolment at a place where the ambient temperature is comparatively stable within a
range of 0 to 50C without any moisture, steam, or the like.
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16.3 Troubleshooting A

This paragraph shows the symptoms, causes, and remedial measures to be observed when the
operation or functions of this instrument are abnornal.
The following table summarizes the classification of abnormal symptoms. Read the correspond-

ing item.
Kl Dead condition Bl Abnormal analog recording (pen-writing)
[ Abnormal analog indications IH Abnormal digital recording and printing
K] Abnormal digital display Id Abnormal setting

Remedial measures cannot be taken easily for abnormal symptoms other than described above.

Repair and modifications
Don’t repair or modify the instrument by replacing its units and parts, otherwise the instrument cannot be
recovered or repaired correctly, and an electric shock accident may occur or the instrument may be broken.

Kl Dead condition

C Dead condition )
l

YES
Is the power supply turned off? Turn on the external power supply.
INno
NO A
Isthe power supply connected correctly? Connect L.N terminals correctly.
Is the power voltage is within the NO Apply the specified er volta
< specified range? PPy P pow ge.
Is the instrument restored to normai YES This trouble may be caused by the introduction of strong electric
condition by turning on the power noises.
switch after turning it off once? Avoid the noise source or take a noise suppression measure.
Ino
A YES | Achanneis are setto [be skipped]. Reset them by pressing .
Does [ST.display appear? key for longer than 2 seconds.
Ino
Symptoms other than described above

[ o

The poWer supply unit, CPU board, and other parts may be defective. | YES

Please contact your nearest CHINO'’s agent. See [l on page 57. C
End )
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H Abnormal analog indications

( Abnormal analog indicatio@

!

YES
Are the indications fluctuating?
Ino
Do the indications overshoot? Y E S
Ino
Do the indications overshoot leftward in\ YE S
a specified channel?

(Thermocouple input), N O

Is the movement of indications affected by Y E S
the ambient temperature?

Ino

Symptoms other than described above

+ Looseness of input terminals or unstable input source — Repair
- Is the power frequency set correctly? — Switch

l

nearest CHINO's agent. See [l on page 57.

Preamplifier, CPU board, and other parts may be defective.

Kl Abnormal digital display

C Abnormal digital display )

!

Is the decimal point of CH. NO. flickering? Y E S
Ino
< Is the time displayed? >—Y—E§»
Ino

4 B YES
Is the display absent in a specified channel?

Ino

Symptoms other than described above

lA

The display circuit, CPU board, and other parts may be defective.
Please contact your nearest CHINO'’s agent. See

on page 57.
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- Are the instrument free of noises? — Take a noise suppressing measure.
- [REC. ON Jlamp goes out — Light
- Input connection error >
- Excessively large or small input or broken input
The channel is set to [be skipped] — Change it to [be not skipped] =
Terminal cover is removed — Mount the cover. >
4
Normal?
NO
Please contact your Y E S
End
Decimal point flickers in case of multipoint continuous display, but it L —
remains lit in case of one-point continuous display.
Time is normally displayed in the display mode. —
The channel is set to [be skipped] — Change it to [be not skipped]
Normal?
NO \
YES

=




K3 Abnormal analog recording (pen writing)

CAbnormal analog recordingD

|
< Chart feed is abnormal. >_YE S

Ino
Is the chart speed other than specified? Y E S
Ino
< Is the recording color thin or thick? >ﬁ.
Ino

Symptoms other than described above

Chart is not mounted correctly. — Mount it correctly.

- Chart speed setting miss — Reset
- Speed number selection miss — Change the selection.

Replace the ribbon cassette.

14

Please contact your nearest CHINO's agent. See

Ribbon mechanism, CPU board, and other parts may be defective.
bon page 57.

E Abnormal digital recording and printing

CAbnormal digital recording and printing )

l

. NO
Is the data printing started?
| ves
. ) NO
Is the fixed time recording executed?
| ves
NO
< Is the time printed?
1 ves

Symptoms other than described above

NO < Normal?

YES

End

* |REC. ON |lamp goes out. — Light
* Key locked condition — Unlock

° Neither interval time nor start time is set.

* Before the starttime — Wait for the start time or change the start time. |~

No.8.of DIP. SW1 turned on. — See page 8.

~

|

CHINO's agent. See [ on page 57.

Printer, CPU board, and other parts may be defective. Please contact your nearest
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N O < Normal?

YES



I3 Abnormal setting

( Abnormal setting )

< Does the cursor appear?

lYES

mode during setting?

<Does the instrument return to the display> NO This instrument is designed to return to the display mode if no key is

Lves

Are [year] and [month, day] changed NO
normally by changing operation?

1 vEs

Is the [interval time] changed normally NO
by changing operation?

! ves

Symptoms other than described above

&

NO

Key lock condition — Unlock

operated for longer than 1 minute. (Normal condition)

They are not entered unless [hour, minute] is set.

The interval time is not entered unless [start time] is set.

normal?

v

Display circuit, CPU board, and other parts may be defective. Please contact your
nearest CHINO's agent. See [} on page 57.

Method of contacting the CHINO's agent
If you instrument has become abnormal and the trouble seems to be not caused by an operation failure or a
handling failure, but it seems to be caused by defective parts, please contact the sales agent from which you
purchased your instrument or CHINO’s agent at once by specifying the following items.

NO \
YES
End )

a

Survey items Examples Remarks
@ Sales agent from which you | CHINO's agent Sales agent from which you purchased your
purchased your instrument instrument, or the like
@ Instrument model BH1G11-NDN
- Label 2 (mounted on the left side panel of
® Serial No. of instrument BH951A001 internal unit) = See page 56.

@ Scale, etc. of instrument

K, 0 to 1200°C , 100V AC

(® Abnormal contents

No.1 pen remains stopped
abruptly.

Occurrence time, occurrence frequency,
and other data

® Notes

Special mounting environments (high temperature, high humidity), etc. and
other items related to detected abnormal symptoms
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16.4 Consumables and Reference Exchange Intervals A

This instrument comprises several consumables.

You are recommended to check and replace them

periodically for using the instrument under a good condition for a long time.

/\ IIEGMY] Parts exchange

Don’t replace any parts other than the chart and pen mounting parts, otherwise the instrument cannot be

repaired correctly or a dangerous accident may occur.

contact CHINO’s agent.

For replacing consumables and other parts. please

El Consumables and reference exchange intervals

Names of consumables Reference exchange Working conditions and other remarks
intervals
Servo mechanism 4 to 6 years
Assume that the instrument is used under the following

Main shaft of pen, auxiliary 4 to 6 years standard conditions
» | shaft, bearing .
E - Temperature: 256C, Humidity: Lower than 80%RH
2 | Pen holder mechanism 4 t0 6 years
s - A place free of corrosive
'c | Drive cord 4 to 6 years ]
2 - A place free of dust, moisture, and soot
3 | Chart drive mechanism 4 to 6 years
= - A place free of vibrations and shocks

Chart holder (front, rear) 4 t0 6 years

- A place where the functions of instrument are not
Various motors 4 1o 6 years affected unfavorably
Power supply unit 5 years Ambient temperature: at 25C
For input 5 years Inside the preamplifier

Relay 100,000 times Resistive load
2) For alarm Switching count
‘é 30,000 times Inductive load
S | EEPROM 10 years holding | Rewriting count: 10,000 times
3 | Lithium battery 10 years 8-hours operation per day .
w (Ambient temperature: Lower than 40C)

DIP. SW 2,000 times Switching count

Key 3 to 8 years Depends largely upon thé working conditions and

atmospheres.
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17.

INPUT TYPE CODES AND UNIT CODES

Label 2 indicates details of input specifications, etc.
The unit is indicated by the code.

@ 1-pen type

(@ Multi-pen type :

Input specifications of each chan-

nel are indicated on the specifica-
tions column.
The unit and input type are indi-

cated by the codes.
(Example)
1P = =503 150°C (M)
T B Channel No.
Scale
Unit (code % )
—— Input type (code X )

% If the input type and unit are not coded yet, they are

~—— A sample of single-range label 2 —j

Model code SerialNo.

BH1G21-NDN BH951A001

Pt100Q ----------------- - Tnput type ¥

0x100 °C 100V

. Po
Scale Unit (code) vol‘tlzge Specifications
line column
1 MADE IN JAPAN
J

% When the input type is not coded yet or when the input
types are plural for multi-pen types, (SEE BELOW) is
indicated, and these input types are specified in the
specifications column.

indicated by actual input type and unit. k ~
Il 'nputType Codes
Sort Input type Code Sort Input type Code| Sort Input type Code
B (Old PR6-30%) B WWRe5-26 W 0to 10mV DC M1
R (Old PR13%) R WWRe0-26 (0] 0to 5mV DC M5
S (Old PR10%) S hermo. Cu-CuCo U -5to +5mV DC M6
K (Old CA) K couples AuFe-Cr A |mV|-10to+10mV DC M7
Thermo- E (Old CRC) E Platinel 0 to 20mV DC x
couples | J (OId IC) J U(DIN J) 0 to 50mV DC
T (Old CC) T L(DINT) x 1to 5V DC V6
N(Old Nicrosil-Nisil) N Pt100Q 13
Ni-NiMo Resistance JPt100Q2 10 4to 20mA DC A4
PR5-20 3 thermometersl™pt_Co (Old Pt50Q) | PC | mA |10 to 50mA DC 3
PR20-40 P
% No code is provided.
I Unit Codes
Unit 3¢ Code Unit 3% Code Unit 3% Code Unit 3% Code
T T pH PH | mmHO 33 | mol 61
°F °F mmHg 34 | ppm 62
K K m/s 1 kg/cm? 35 | ppm SO, 63
Hz HZ | m/min 12 | Torr 36 | ppm CO 64
g G md/s 14 | kcal 42 | ppm CO, 65
| kg KG | m¥min 15 cal 43 | % 91
A (DC) A m?/h 16 | cal 44 | %RH 92
mA (DC) MA | kg/h 17 | A (AC) 51 Others 99
Vv (DC) Y t/h 18 |mA (AC) 52
mV (DC) MV | rpm 21 pv  (DC) 54
kW (AC) KW | ton 31 \ (AC) 55

3% Each unit is indicated by characters on the scale plate.

by “ ~ “below characters.
% Each unit is printed in 2 digits.

Printed characters are restricted (large 3 in case of m?, for example).
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18. SPECIFICATIONS TABLE

Input specifications

ltems Contents
Specify the input from the following items every pen. Scales are provided by the
number of pens.
DC voltage ............... +7mV, £14mVv, £25mV, =70mV, =5V
Input signals - Thermocouple ......... B, R, S, K, E, J, T, N, Ni-NiMo, PR5-20, PR20-40, WWRe5-26,

WWRe0-26, U, L, platinel AuFe-Cr
Resistance thermometer ... Pt100Q, JPt100<, old Pt50Q, Pt-Co

Accuracy rating
(under the reference
condition)

Digital display and recording ...
[ Thermocouple input does not ]

Thermocouple input, resistance thermometer input :
=+ 0.3% of scale range & 1 digit or = 1C , whichever

include any reference junction is larger
compensation accuracy DC voltage: +0.1% =1 digit
Analog indication ...........cceeeeeee + 0.5% of the scale range

Temperature drift

+ 0.01%FS/T (Thermocouple input is calculated by electromotive force conversion)

Reference function compen-
sation accuracy

K, E, J, T, N platine! ... Lower than + 0.5C (at0C)
R, S, Ni-NiMo, AuFe-Cr, WWRe5-26, WWRe0-26, U, L ... Lower than =1.0C (at0C)

Aliowable signal source
resistance

Thermocouple input, DC voltage input .....
Resistance thermometer input ..... ...........

Lower than 1kQ (without burnout)
Lower than 10Q per wire (Pt100, JPt100)

Input resistance

Thermocouple input, DC voltage input ..... Higher than 8MQ, higher than 1TMQ when a

voltage divider is used.

Common mode voltage

Lower than 30V AC or 60V DC

Common mode rejection ratio

More than 130dB

Series mode rejection ratio

More than 50dB

No. of measuring points

1 point (1-pen type), 2 points (2-pen type), 3 points (3-pen type), 3 types

Measuring cycle

Approx. 125msec.

Terminal board

Detachable type (Removable for connections) ... Input terminals and alarm terminal

Recording specifications

Balancing time

Approx. 2 sec/full scale (180mm)

Recording system

Analog recording .... Cartridge pen
Digital recording Plotter pen

Recording color

Analog recording .... Red (No.1pen), green (No.2 pen), blue (No.3 pen)
Digital recording Purple

Recording chart

Fan-fold type : Total width 200mm,
Total length 20m, Effective recording width 180mm

Standard: 3 speeds (12.5, 25, 50mm/H) are selectable by DIP switches.
Chart speed Combinations of 3 speeds can be specified. 3 speeds can be set optionally. %
% Setting range: 1 to 599mm/H or 10 to 200mm/M.
. . . Time, point No., measured values, and unit are recorded and printed on analog record-
Fixed time recording ing every setting interval.
Data printing Digital recording and printing are executed on analog recording at an optional time.

The digital recording and printing contents are the same as those in fixed time recording.

Date and time printing

Time line and time are printed every hour sharp, and the date (year, month, day) is
printed at 00:00 hour.  Printing intervals depend upon the chart speed.

Scale printing

The scale zero is printed on the left side and the scale span is printed on the right side at
a fixed interval.
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Items Contents
Chart speed printing The executing chart speed is printed at a fixed interval on the right side.
172
é Alarm occurrence/cancella- When an alarm occurs:  Time, point No., alarm type, and level are printed on the right
% | tion printing (when alarm side.
% option is added) When an alarm has been canceled:  Time, point No., and level are printed on the right
a side.
%]
_% Setting change mark printing \s/\ilggn setting change ends, characters showing the change items are printed on the right
o
[$)
. k h
o Skip function Analog indication/recording and digital display/recording can be skipped by setting this

function every channel.

Indication and display specifications

Analog indication

Scale plate and pointer

Scale plate

Max. dual scales 150 equal divisions

Indication dead band

0.2% of the scale range

Digital display

7-segment LED, character height 15mm

2-digits ... Channel (point) No.
5 digits ... Data (measured values) display

Display items

Measured value display * or time display
% Measured value display is done by multi-point sequential display or one-point continu-
ous display. (display selection)

General specifications

Setting display Digital display part is shared by key operation.
Recording on/off ..... Green LED  lluminated switch

Status display ALM L Red LED Flickers during the occurrence of an alarm
PW i, Green LED Lights when power supply is turned on.

Rated supply voltage Specify 100V AC line (90 to 120V AC) or 200V AC line (180 to 240V AC) ,50/60Hz

Power consumption

Approx. 45VA max.

Working temperature range

0to 50C

Humidity range

20 to 80%RH (No dew condensation is allowable.)

Countermeasure against
power interruption

Set contents are held by EEPROM. Clock is baked up for longer than 10 years by a
lithium battery (when the instrument runs for 8 hours every day)

Higher than 20MQ at 500V DC across measuring terminals and protective conductor
terminal

Insulation resistance Higher than 20MQ at 500V DC across power terminals and protective conductor terminal
Higher than 20MQ at 500V DC across measuring terminals and power terminals
500V AC, Tmin.  Across measuring terminals and protective conductor terminal
Dielectric strength 1500V AC, 1min. Across power terminals and protective conductor terminal
1500V AC, 1min. Across measuring terminals and power terminals
DOOF .t ABS resin %
Case Case ....ceeveveecceeeeeeees Ordinary steel plate
Power supply ............... Ordinary steel plate

¥ Heat resisting temperature 80C

Painting color

Black (equivalent to Munsell code N3.0)
Grey (equivalent to Munsell code N7.0)

Mounting method

Panel flush-mount type

Weight

Approx. 8.0kg (1-pen type), Approx. 8.5kg (2-pen type), Approx. 9.0kg (3-pen type)
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Option specifications

Option names

Specifications

External drive %

No-voltage contact 3 inputs
Chart speed: 3-speed selection (2 inputs), Data printing (1 input)

Communication 3%

One of RS-232C, RS-422A, and RS-485
@ Main parameters setting and check
@ Transmission of measured values and status information

Alarm output (6P) %

No. of output points : 6 points

Alarm types :  Absolute values (higher-limit, lower-limit), Difference (higher-
limit, lower-limit), Change ratio (increase limit, decrease limit)

Standby alarm . Whether the standby alarm is provided or not can be specified
every alarm type.

Output processing : OR or AND output can be specified every alarm point.

Setting level : 2 levels/channel

Non-standard input

Voltage-dividing input : Higher than 5V DC to lower than 60V DC (A voltage divider is
built in)

Power supply input  : Lower than 50mA (A resistor can be mounted outside or it can
be mounted as a built-in part)

Burnout

If an input signal is interrupted, its indication overshoots the higher-limit.
(excluding the voltage-dividing input and current input)

Time-axis synchronization
(Applicable to multi-pen type
only)

Recording due to a difference of the mechanical positions of pens is corrected with time.

¥The depth is extended by 16mm as compared with the standard instrument.

For the mechanical relay ‘a’ contact alarm outputs, the depth is 27mm longer.
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CHINO

CHINO CORPORATION

32-8, KUMANO-CHO, ITABASHI-KU, TOKYO 173-8632

Telephone: 81-3-3956-2171
Facsimile: 81-3-3956-0915

E - m a i l: inter@chino.co.jp
Web site: http://www.chino.co.jp
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