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I \WARRANTY I

OMEGA warrants this unit to be free of defects in materials and workmanship and to give satisfactory
service for a period of 25 months from date of purchase. OMEGA Warranty adds an additional one (1)
month grace period to the normal tweo (2) year product warranty to cover handling and shipping time.
This ensures that our customers receive maximum coverage on each product. If the unit should
malfunction, it must be returned to the factory for evaluation. Our Customer Service Department will issue
an Authorized Return (AR) number immediately upon phone or written request. Upon examination by
OMEGA, if the unit is found to be defective it will be repaired or replaced at no charge. However, this
WARRANTY is VOID if the unit shows evidence of having been tampered with or shows evidence of being
damaged as a result of excessive corrosion; or current, heat, moisture or vibration; improper specification;
misapplication; misuse or other operating conditions outside of OMEGA's control. Components which
wear or which are damaged by misuse are not warranted. These include contact points, fuses, and triacs.

There are no warranties except as stated herein. There are no other warranties, expressed or implied,
including but not limited to the implied warranties of merchantability and of fitness for a particular purpose.
OMEGA ENGINEERING, INC. is not responsible for any damages or losses caused to other equipment,
whether direct, indirect, incidental, special or consequential, which the purchaser may experience as a
result of the installation or use of the product. The buyer’s sole remedy for any breach of this agreement
by OMEGA ENGINEERING, INC. or any breach of any Warranty by OMEGA ENGINEERING, INC. shall not
exceed the purchase price paid by the purchaser to OMEGA ENGINEERING, INC. for the unit or units or
equipment directly affected by such breach.

Every precaution for accuracy has been taken in the preparation of this manual, however, OMEGA
ENGINEERING, INC. neither assumes responsibility for any omissions or errors that may appear nor
assumes liability for any damages that result from the use of the products in accordance with the -
information contained in the manual.

B RETURN REQUESTS / INQUIRIES NS

Direct all warranty and repair requests/inquiries to the OMEGA ENGINEERING Customer Service
Department. Call toll free in the USA: 1-800-622-2378, FAX: 203-359-7811; international: 203-359-1660,
FAX: 203-359-7807.

BEFORE RETURNING ANY PRODUCT(S) TO OMEGA, YOU M TAIN AN AUTHORIZED RETURN (AR

NUMBER FROM OUR CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING DELAYS).
The assigned AR number should then be marked on the outside of the return package and on any
correspondence. ’

FOR WARRANTY RETURNS, please have the following
information available BEFORE contacting OMEGA:

1. P.O. number under which the product
was PURCHASED,

2. Model and serial number of the product
under warranty, and

3. Repair instructions and/or specific problems
you are having with the product.

FOR NON-WARRANTY REPAIRS OR CALIBRATION,

consult OMEGA for current repair/calibration
charges. Have the following information avail-
able BEFORE contacting OMEGA:
1. Your P.O. number to cover the COST
of the repair/calibration,
2. Model and serial number of product,
3. Repair instructions and/or specific problems
you are having with the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. That way
our customers get the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 1992 OMEGA ENGINEERING, INC. All rights reserved includ}ng illustrations. Nothing in this manual may
be reproduced in any manner, either wholly or in part for any purpose whatsoever without written permission from

OMEGA ENGINEERING, INC.

Printed in U.S.A.
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Handling Cautions

1. HANDLING CAUTIONS.

The OMEGA® OM-500 Portable Recorder is thoroughly factory-tested before
shipment. When the recorder is delivered, check its appearance and operation to con-
firm that no damage occurred to it during transit. Immediately report any damage to
the shipping agent. If there are any questions about the shipment, please call OMEGA
Customer Service Department at (203) 359-1660.

(1) Take off the sealing tape from the front door.
(2) Remove the gasket.

(3) Remove Shipping Lock Screws.

Before using the recorder, use a screw driver to remove shipping lock screws
which safeguard the internal assembly from damage during transit. Be sure to replace
these screws again before shipping.

hipping lock screws
(2 pes.)

Figure 1-1. Shipping Lock Screws.



1-2 1. Handling Cautions

(4) Data Plate Check.

The recorder model name is indicated on the data plate located on the case
rear panel. Verify that it is as specified in the order. When inquiring about the
recorder, provide the model name, and serial number.

Figure 1-2. Data Plate.



2. GENERAL.

2-1. Description.

The Model OM-500 is a 12-channel compact portable
hybrid recorder with expanded measuring and high-
speed dot printing functions. Besides its variety
of measuring inputs — DC voltage (DCV) thermo-
couples (TC) and resistance temperature detectors
(RTD) - the inputs of DC voltage (DCV), AC voltage
(ACV), resistance (£2) for DMM (Digital Multimeter)
functions are available for display and printing (only
for channel No. 13).

Measurement data can be distinctly printed — the
printer uses an endless six-color ribbon.

Switch-selectable analog, analog/digital and digital
printing modes are provided, so the optimum printing
mode can be selected to meet user requirements.

General 2-1

2-2. Features.

(1) Number of channel inputs: 12 plus 1 (for DMM).
(2) Analog/digital hybrid printing.

Three printing modes: analog, analog and digital
and digital (logging function). Data analysis is
facilitated by the choice of printing modes.

(3) Multiple measuring functions.
Multiple inputs . . . .. TC, RTD, DCV (rear panel)
DCV, ACV, & (front panel)
(4) Distinct multi-color printing facilitates channel
identification.
(S) “Difference” (AT etc.) recording function is
provided as a standard feature.

The difference between an arbitrary measurement
channel and the reference channel can be auto-
matically computed and printed.

(6) Scaling function is provided.

For voltage input, the actual scale corresponding
to the input signal can be specified (0 to 10 mV, 1 to
S5Vand0tol0V),

(7) Easy-to-operate keys

Using the keys on the recorder front panel, mea-
suring input ranges, intervals and chart speeds can be
set with ease.

(8) Compact and lightweight .
(9) IEEE-488 interface bus (optional)



OM-501

Reads up to 12 thermocouple inputs of nine different calibrations. Also reads AC/DC

voltage and resistance.

Input Type Measuring Range
+ + +
Ve Voliage O lomY, 1165V 3nd 01010V
J  Iron-Constantan -328to 1,652°F
K  Chromel-Alumel -328 t0 2,462°F
T  Copper-Constantan -32810 752°F
E  Chromel-Constantan -328 to 1,472°F
R  Pt-Pt/13% Rh 3210 2,912°F
S  Pt-Pt/10% Rh 32t02,912°F
B  Pt/6% Rh-Pt/30% Rh 752 to 3,092°F
N  Omegalloy™ -328 t0 2,372°F
C  W/5% Re-W/26% Re 32t0 2,912°F
OM502

Reads up to 12 RTD (DIN) inputs as well as AC/DC voltage and resistance on DMM

channel.

RTD

~328to 1,022°F

OM503

Reads up to six thermocouple and six RTD inputs. AC/DC voltage and resistance can be

read as well.

+ + +

Vde  Voluage S lomV. Tto sV and 01010V

J Iron-Constantan -328 to 1,652°F

K Chromel-Alumel -328 to 2,462°F

T Copper-Constantan -328 t0 752°F

E Chromel-Constantan -328 to 1,472°F

R Pt-Pt/13% Rh 32t02,912°F

S Pt-Pt/10% Rh 32t02,912°F

B Pt/6% Rh-Pt/30% Rh 752 to 3,092°F

N Omegalloy™ -328t0 2,372°F

C W/5% Re-W/26% Re 3210 2,912°F
RTD 100Q Pt -328to 1,022°F

Front-panel (DMM) input for all models

Input Type Measuring Range Max. Sensitivity
Vdc 20mV,200mV,2V,20V, 50V, S5uV
Vac 2V,20V,200V, 250V 2004V
Ohms 200Q, 2kQ, 20kQ, 200kQ, 2MQ 50mQ

Omegalloy™, Type N, 1s genericaily known as Nicrosil-Nisil



3-1

Names and Functions of Components
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3. NAMES AND FUNCTIONS OF COMPONENTS.

Figure 3-2. Names and Functions of Components (2).




3-2 Names and Functions of Components

@ Chart

Z-fold chart (total width 210 mm, analog record-
ing width 150mm, digital printing approx. 20 mm
in the left margin of the chart, total chart length
16 m) 100 uniform divisions.
(@ Digital measurement data printout

Measurement data ‘are also digitally printed in the
left margin of the chart. Such digital printing is
executed automatically at fixed time intervals e.g.
hourly (depends on the selected chart speed).

Relationships between Chart Speeds and Printouts.

Dste, Chart
speed, Alarm
Chart speed CH No. Moeasurement Setpoint
{(mm/h) da
ata
1109 printable | unprintable printable
10 to 500 printabie printable printable
501 to 1200 | unprintable | unprintable | unprintable

Digital Measurement Data Printing Interval

Chart speed Digital measurement data
(mm/h) " printing interval (h)
10to0 24 12
2510 49 4
50t0 99 2

100 to 500 1

(® LED indicators

(1) ALARM: When any of the preset alarm condi-
tions occurs, the red “ALARM” LED indi-
cator lights.

(2) FAIL: The red “FAIL” LED indicator lights
if the recorder function is abnormality.

(3) BATTERY: When the batteries for memory
back-up are exhausted, the red “BATTERY”
LED indicator flashes (batteries back up the
memory for approx. three months).

(4) CHART: The red “CHART” LED indicator

lights when chart end is sensed. Recording
stops when the chart is fed 60 mm after
this indicator lights.
When the CHART FEED key is pressed after
this indicator lights, recording stops immedi-
ately. However, after the RENEW CHART
mark on the chart paper, the LED becomes
possible to operate occasionally ON/OFF.

(5) REMOTE: The green “REMOTE” LED indi-
cator lights when remote control is executed
via the interface bus (optional).

(@ Displays

Year/month/day, time, measured data, chart
speeds and various settings are displayed (LED 13
digits).
Examples:
(1) Year/month/day and time display
10:40 AM. March 14,1985

;
Year Mo'nth D‘ay Time
1985 March 14 10:40

(2) Data display Channel No. 2, 1130.7°C

| a
CH2 +11307  °C

(® Engineering Unit Display

Any one of the following engineering units lights
according to the measuring range. However, when
time, chart speed or scanning interval is displayed,
engineering unit does not light.

mV \"
oc o F
Q kQ
Lights when “scaling’’
ma - set in performed.

Figure 3-3. Engineering Unit Display.

(® Mode Selector Key (MODE)

(1) TREND:

When MODE key is pressed and ‘“TREND”
LED indicator lights, the TREND mode is
set.

When the TREND mode is set, analog printing
and analog/digital printing can be executed.

(2) LOGGING: :

When MODE key is pressed and “LOGGING”
LED indicator lights, the LOGGING mode is
set.

When the LOGGING mode is set, digital printing
can be executed at fixed intervals.

(@ Display Selector Key (DISPLAY)

Pressing DISPLAY key, you can select display any
of DATA (AUTO), DATA (MAN) and CLOCK.

(1) DATA (AUTO): Displays CH No. and measure-
ment data in order at 3 second intervals.

(2) DATA (MAN): Displays data only for the CH
currently designated by the CH key. Pressing
the CH key allows CH Nos. to be processively
incremented, and the desired CH is called,

(3) CLOCK: Displays the year, month, day and time.

Scanning Interval Selector Key (SCAN)

By pressing SCAN key, either AUTO or FIX (585)
mode can be selected.



(1) AUTO: In TREND mode, the scanning period
varies with the chart speed. Recording chart is
fed 0.25mm each scan. In LOGGING mode,
input scanning is performed every scanning
interval,

(2) FIX (5S): Keeps the scanning period constant
(5 seconds) regardless of the chart speed
selected.

(® Data Set Selector Key (SET)

By pressing SET key, any of RANGE, ALARM
CLOCK, CHART SP/INTVL and PRINT TIME
setting can be selected.

(1) RANGE: Measuring input range can be selected.

(2) ALARM: Alarm setting can be performed.

(3) CLOCK: Year, month, day and time may be

set.

(4) CHART SP/INTVL: In TREND mode, chart
speeds (at any point between 1 and 1200 mm/
h) can be selected.

In LOGGING mode, intervals to print out
measurement data (digital) on the chart can
be set (for | min to 24h: in min unit).

(5) PRINT TIME: In TREND mode, the digital
printout time can be set in minutes at any
time. The digital printout interval complies
with Item (2) on page 3-2.

10" LIST Key (LIST)

The LIST key permits measuring range, alarm
setting of each channel, chart speed, date and time,
to be printed out on the chart paper.

1 PRINT Key (PRINT)

The PRINT key permits, analog/digital or digital
printing, Printing operation (both in TREND and
LOGGING modes) is possible only when the LED
indicator lights. By pressing this key, input scanning
is performed once.

@2 MAN PRINT Key (MAN PRINT)

Digitally prints measurement data of all channel
(except for SKIP CH.).

(® CHART FEED Key (CHART FEED)

The CHART FEED key permits chart feeding.

@ Data Set Keys

(1) SHIFT Key (SHIFT): When the LED above the
SHIFT key lights, the characters and mark
above the numeral keys are effective.

(2) Numeral Keys (0 to 9): Numeric characters (0 to
9) can be set. In addition, these keys allow
alphabetic characters A to F, H, L, and P
to be set with the SHIFT key pressed.

(3) Sign Key (+/—): Sign key to change sign + or —,

(4) Brightly Lit Position Shift Keys («¢,»): When the
set data currently displayed are to be changed,
these keys are used to shift brightly lit posi-
tions so that characters or numerals to be
changed are brightly lit.

Names and Functions of Components 3-3

(5) Entry Key (ENT): Enters RANGE, ALARM,
CLOCK, CHART SP/INTVL and PRINT
TIME settings when pressed at the end of
the entry.

(6) OFF Key (OFF/(-)): Designates channel skip
(in RANGE setting) and alarm OFF.

(7) /4 Key: When the RANGE set data are dis-
played, this key is used to switch the LEFT
END value to the RIGHT END value or vice
versa. Pressing this key highlights the LEFT
END value mark () or RIGHT END value
mark () displayed and switching is com-
pleted by pressing SHIFT key and 0 (zero)
key to display the other end value.

@ DMM Operation Keys

(1) DMM Operation Keys (DMM): Displays measu-
red data of DCV, ACV or OHM (£2) applied
to terminals H and L on the recorder front
panel,

(2) DCV, ACV and §2 Keys (DC, AC, §2): When the
DMM key is turned on, these keys are opera-
ted to select the type of input to be measured.

(3) Terminals H and L: Input terminals on the front
panel. (Use the measurement lead supplied
with the recorder).

Key Lock Switch: When this switch is slid to
KEY LOCK position, the keys other than
DISPLAY key will be disabled.

POWER Switch: Turns the instrument ON/OFF.

Ink Ribbon Cassette

A/D Card

MAIN CPU Card

SUB CPU Card

)

SIS



Changing °Cto °F
Look through the grating at the top of the unit and locate the eight dip switches (refer

to Figure 3-4). With a small pointed object, push dip switch 1 closed (up) for °C opera-
tion and open (down) for °F operation.

Bank of 8 DIP Switches on Main CPU Board:

Temperature

°C/°F . Closed (Up): °C
Conversion DIP Switch #1 Open (Down): °F
Vertical

Printing option DIP Switch #3 Closed (up): Horizontal
(see page 7-24) Open (Down): Vertical

CLOSED[8 7 6 5 4 3 2 1lc
oen|0 O O O 0 0O 0O D

DIP SWITCHES BEHIND GRATING

Figure 3-4. External View.



4. FUNCTIONS.

4-1. Four Modes.

Functions 4-1

Four-mode

Functions

MODE PRINT KEY DMM KEY I FUNCTION
Monitoring e PRINT e DMM i Monitor Function . ... .. CH1 to 12 (rear panel)
L I L J i CH13 (front panel) measurement and
| | display
| : Alarm Monitor . . . ... .. Display, relay output
| IEEE-488 interface (optional)
Recorder/Logger £ PRINT e DMM . Recorder Function . . . . .. CH1 to 12 and CH13 measurement,
[ ] [ J display, printout
{analog trend or analog trend + digital
! printing)
! Logger Function . .. .... CH1 to 12 and CH13 measurement,
! } display, printout
] i (digita) logging)
; i t  Alarm Monitor . . . . .. .. Display, print, relay output
! l 1 IEEE-488 interface (optional)
DMM e PRINT ! & DMM ; DMM Function . . .. .. .. CH13 (front panel) measurement,
[ ] f ] display
. 1EEE-488 interface (optional)
Recorder/Logger ! f¥ PRINT £ DMM Recorder/Logger + DMM function
& DMM CH13 is sampled in DMM mode except when the instrument is

L]

L

scanning for CH1 to 12.
[EEE-488 interface (optional)

& ... KEYON.

e ... .KEYOFF.



4—2  Functions

4-2. Specifications.

Measuring range, number of display digits
Rear-panel inputs (CH1 to CH12):

Input type 2:2? Measuring range E.::IS::: Number of digits Description
00 —~20to +20 mV v 00.000
m .
01 —~200 to +200 mV 0o0.00
02 —2to+2V Q.cooo
03 ~20 to +20 V Y O0.000
oc v 04 —50 to +50 V oo.oo
05 1105V
06 0to 10 mV Blank oooo.Oo 332?30 Note 1
07 Oto10V
0to 1600°C °c 00ooc.0
10 Type R 3710 2012°F °F oooo
0to 1600°C °c coon.O
" TypeS  37102912°F °F Dooo
400 t0 1700°C °C 0000.0
12 Type B 75310 3092°F °F Dooo
~200 to 1350°C °C oooo.0
13 Type K _378 10 2462°F °f oooo
o -]
memosae | 0 | teec RUNES | % | oABSH
—200 to 900°C °C ooa.o
15 TypeJ _378 10 1652°F °F ooocoon
—200 to 400°C °c 000.0
16 Type T 32810 752°F °F gen.o
~200 to 1300°C °c 0oC0.0
7 Type N _32810 2372°F °F Dooo
0 to 1600°C °c 0000.0
18 TypeW  37102012°F °F oo0o
—200 to 550°C °c coo.o
20 Pt 10002 —_32810 1022°F °of coong Measured current 1 mA
Resistance 5 0
temperature 21 Pt 10092 :ggg :g iggeg ag HHHE Measured current 2 mA
sensor .
—200 to 550°C °c oon.0
22 Pt 802 35810 1022°F of ooooo Measured current 2 mA

Notes 1. Range codes 05 to 07 are fixed ranges, which can be arbitrarily set on conditions that range is within —2000.0 to +2000.0
and that the span is < 2000.0.
2. Only negative signs are displayed in the tabie (positive signs are omitted).



Front-panel inputs (CH13 or DMM):

Functions  4-3

Range

Engineer-

Input type cods Measuring range ing unit Number of digits Description
00 —20 to +20 mV 00.000
01 200 to +200 mV mv Doo.0o0
DC Vv 02 —2to+2V Q0000
03 —20to0 +20 V \ 00.000
04 ~50 to +50 V 0oo.0o
AC V 30 0to2V 0.0000
‘vﬁi‘i‘?ﬁﬁﬁﬁed, 3 0ro20V v 00000 Frequency is 40 Hz
effective 32 010 200 V 0D0.00 | to!kHz
value-calibrated) 33 0t0 250 V oooo
40 0 to 2000 Q 000.04a Measured current 1 mA
41 010 2k 0.0000 Measured current 1 mA
Resistance 42 0 to 20k2 k2 00.000 Measured current 10uA
43 0 to 200kQ2 000.00 Measured current 10uA
44 0to 2MQ MQ 0.0000 Measured current 1uA

Notes 1. For DMM mode, the range is automatically set, and for TREND/LOGGING mode (CH13 is used), the range is manually

set using the key board,
2. Only negative signs are displayed in the table (positive signs are omitted.)

3. On the OM-503 model, the first six channels are for RTD’s only; channels 7-12 are for T/C’s or Voltage inputs.
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Standard Performances

Accuracy, resolving power

Measuring (Digital display, recording) Recording (Analog trend ) *
input Range
Accuracy Resolution Accuracy Resolution
£20 mVY £ {0.2% of rdg + 10 digits) 5 uV
£200 mV + {0.2% of rdg + 5 digits) 20 uVv
2V + {0.1% of rdg + 5 digits) 200 pV
220V + (0.3% of rdg + 5 digits) 2mVv
DCV
x50 V + (0.3% of rdg + 5 digits) 20 mV
1to5V £ (0.3% of rdg + 5 digits) 400 uV
Oto 10 mV + (0.2% of rdg + 10 digits) 5 uVv
Otoi0V + (0.3% of rdg + 5 digits) 2mVv
R,S.B + (0.05% of rdg + 0.5°C} 0.2°C
+0.2% of span
Thermo- K,E,J R, S; §0 t0 100°C; £3.7°C (excluding measuring 0.1% of span
couple TN, W 100 to 300°C: +1.5°C 0.1°C accuracy)}
8;400 to 600°C: £1°C
Resistance
temperature] Pt 10092 + (0.1% of rdg + 0.3°C) 0.1°C
detector Pt 500
2V 200 pvV
ACY 20V £ (0.4% of rdg + 0.2% of 2mv
200V range) 20mv
250 VvV 200 mv
2008 20m§Y
2ka + (0.2% of rdg + 5 digits) 200 mQ
; ' When 200 2 range is used,
Resistance 20ka 10 digits equivaient to the 29
200k measuring leadwire are added. 200
2MQ 20002

(*) The accuracy and resolution are measured when the setting span of each input is
more than the below and the range nearest to the setting span is used.

DCvV
Thermocoupie :

Resistance

1 3mVv
100°C and 3 mV
Resistance temperature detector: 20°C (40°C for Pt 50 £2)
ACV 1 200

mV

1200




Thermocouple Reference Junction Compensation
Error: When the temperature at the input terminals
is in equilibrium at the ambient temperature
5t040°C: TypesR,S,B...*1°C
Types K,J,E,T,N, W ... 20.5°C
Input Terminal Temperature Characteristic: When
the temperature is in equilibrium, the temperature
distribution at input terminal is within 0.3°C.
Scanning Interval: TREND mode,
FIX (58); 5 seconds/13CH
AUTO; Scanning interval is automatically
changed according to the programmed
chart speed. Chart is fed 0.25 mm each
scan. When the chart feed speed is faster
than 180 mm/h, the period is 5 seconds.
(Example) When the chart feed speed is 50
mm/h,
) S50mm
60 minutes x 60 seconds/ 0 25mm

= 18 seconds
LOGGING mode,

Functions 4-5

Clock Accuracy: *20ppm (one second error might
be caused whenever the power is ON and OFF).

Chart Feed Accuracy: %0.1%

Chart End Detector: The red “CHART" LED lights
when chart end is sensed. Recording stops when
the chart is fed 60 mm after this indicators lights,

Bumout Protection: If a thermocouple is burnt
(disconnected), the instrument detects a greater
signal source resistance than [0M$2 (burnout
status).

Recorder

Printout Method: Raster scan, six-color wire dot
printer,

Chart: Z-fold chart, whose total width is 210mm,
total length is 16 m, and analog recording width
is 150 mm.

Recording Colors: Analog data

Scanning interval
for messuring

Scanning interval
for recording

Channel 1,7

Number 2,8 3,9 (4,10 | 5,11 | 6,12

Color [Purpie | Red |Green | Blue |Brown | Black

1 minute to 24 hours

FIX (8S) S seconds (set by one minute)

AUTO 1 minute to 24 hours (set by one minute}

Scanning Speed (Carriage Speed): Approx. 3 seconds/
150 mm.
Chart Speed: 1 to 1200 mm/h. Set by 1| mm/h.
Input Resistance:
Rear-panel input
?: V input (mY range) } 10 M2 or more
ermocouple input
DC V input (V range) Approx. 1 MQ2
Front-panel input
20/200 mV/2 V range
10 M£2 or more
20/50 Vrange  Approx. S MQ
2 V range 10 M2 or more
AC V input { 20/200/250 V range
Approx. 1 MG

DC V input ’

Input Bias Current: 10nA orless
Approx. 10nA (for 8 ms/one point) flows during
checking burnout.

Insulation Resistance: At least 20 M2 at 500 V DC
between each terminal and case.

Dielectric Strength:
1500V (50/60 Hz) for one minute between power
terminals and case (leak current; 5 mA or less)
1000 V (50/60 Hz) for one minute between input
terminals and case
1000V (50/60 Hz) for one minute between input
terminals

Power Consumption: 40 VA or less

Memory Backup: Three months or longer (red “BAT-
TERY” LED flashes if the battery is worn out).

System Alarm: “FAIL” (red LED) lights if CPU fails.

Digital data LOGGING mode and program list
(purple), alarm (red), channel identi-
fication numbering (the same colors
as those of analog data), digital data
in analog trend plus digital logging
(black), analog and digital DMM data
(purple).

Display: 7-segment red LED, character size is approx.

10 mm.

Normal Operating Conditions

Power Voltage: 100V, 115V, 200V or 230V
AC £10%.

Power Frequency: 50, 60 Hz £2%.

Ambient Temperature: 5 to 40°C.

Ambient Humidity: 20 to 80% RH.

Vibration: 10 to 60 Hz, 0.02 G

Magnetic Field: 400 A/m or less (DC; 50/60 Hz).

Noise: Normal mode noise (50, 60 Hz)

DCV, thermocouple ... One and half times
the range or less (peak value including
signal).

Resistance temperature detector. . . S0 mV or
less (peak value)

Common mode noise (50, 60 Hz)

DC V, thermocouple . .. 100V or less

Resistance temperature detector.. 100V or
less

Input Signal Source Resistance:
DC V, thermocouple . . . 2 k£ or less
Resistance temperature detector .. ..
10 Q2‘or less/wire (Pt 100 £2)
5 Q or less/wire (Pt 50 2)



4-6 Functions

Mounting: Horizontal at both sides. The front panel
may be tilted upward a maximum of 30°. Panel
tilt forward cannot be allowed.

Effect of Operating Conditions
Effect of Power Source Variation: When the varia-
tion is 10% of the rated voltage, the effects are as
follows:
o Display (measured value) ... %£(0.1% of rdg +
0.02% of range) or less
e Record ... #0.1% or less of span (excluding
the measured value variation)
When the variation is 2% of the rated frequency,
there is no effect in both display and record.
Effect of Ambient Temperature: When the ambient
temperature changes t10°C, the effects are as
follows:
o Display (measured value) ... *(0.1% of rdg +
0.03% of range) or less
e Record ... #0.1% or less of span (excluding
measured value variation)
Thermocouple reference junction compensation
errors are not included in the above values,
Effect of External Magnetic Field:
The effects against 400 A/m at both DC and AC
(50/60 Hz) are:
o Display (measured value) ... £(0.5% of rdg +
0.1% of range) or less
e Record ... 20.2% or less of span (excluding
measured value variation)
Effect of External Noise:
Normal mode noise
The effects on the normal operating conditions are:
o Display (measured value) ... NMRR 40dB or
more
e Record ... *0.5% or less of the variation span
Common mode noise (signal resistance of DC V
and thermocouple inputs are 500§ or less, and
wire resistance of resistance temperature detec-
tor input is 2 £2/wire or less).
The effects on the normal operating conditions are:
¢ Display (measured value) . . . CMRR 120 dB or
more
e Record . .. *0.5% or less of the variation span
Effect of External Resistance: When the signal
resistance changes *1kS2, the effects for both
display and record are:
DC V input (excluding mV range code) and

thermocouple input . ......... +10uV or less
DC V input (mV range code) . . .0.7% of the input
decreases

When the resistance temperature detector changes

10 Q/wire (5 for Pt 5082), the effects are as

follows:

¢ Display (measured value) ... #(0.1% of rdg +
0.05% of range) or less

e Record ... 20.1% or less of span (excluding
the measured variation)

Effect of Mounting Inclination: When the Model
OMS00 is inclined 30° upward, the effects are:
e Display (measured value) ... 0
e Record . . . £20.1% or less of span
There is no bad influenced on the recorder oper-
ation. However, the recorder must be placed
horizontally at both sides.

Built-in Alarms

Setting Mode: One high and low limits of each chan-
nel can be set.

Setting Accuracy: Within £1 digit of display.

Hysteresis:
TREND mode. . . Approx. 0.5% of recording span
LOGGING mode. . . 0

Display: H (high limit) or L (low limit) at the head
of the data (H is lit if both the alarms are on) and
the red “ALARM”’ LED (common to all channels)
light.

Record:
TREND mode

e Channel no., H/L and times when the H/L
alarm is on are printed in red in the right
margin (overlapping the analog recording
area approx. 5%).

e H/L alarm is printed at the head of the digital
data in theleft margin (overlapping the analog
recording area approx. 5%).

LOGGING mode

e H/L alarm is printed at the head of the data.

Output: Two relay transfer contact outputs.

e 14-pin connector is used to connect with the

outside.
e Contact rating 100 V AC 0.3 A (resistive load)
24 V DC 0.5 A (resistive load)

Insulation Resistance: 20 M{2 or more (at 500 VDC).
Dielectric Strength: 1200V AC at 50/60 Hz for one

minute.

(Note) Alarm functions do not operate during

DMM mode.

Construction
Case: Steel. Front bezel is aluminum die cast
338(W) x 210(H) x 315.5(D) mm (excluding
rubber feet and door knob)
Finish: Light pale green (Munsell 2.0GY7.5/0.9 or
equivalent)
Weight: Approx. 12 kg
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Accessories Supplied at No Extra Cost Option: 1EEE-488 Communications Bus
Powercord . .................. 1 set
Testcord .. ........ ... .. ..... 1 set DC 12V drive
Inkribbon . ............ ... ... . 1 pe. Vertical printing function
Battery (SUM-2) . ... ............ 3 pe.
Fuse........covevi 2 pes.
Hexwrench.......................... 2 pcs.
Lubricatingoil . ............... . 1 bottle
Measuring leadwire . .. ........... 1 set
Connector (for alarm output) ... .. .. ! pc.
Standard Function List
Function Description

Full-scale range setting

Programmable via keyboard for each channel, 6 or 12 channels as a group.

Skip

Printout skips for the group programmed (each channel, group of 6 or 12 channels)

Selectable Chart Speed

Selectable via keyboard from 1 to 1,200 mm/h

TREND/LOGGING modes
{analog and digital data
printout)

e TREND ........... analog or analog plus digital printout {channel numbers
and measured data are printed out in digital in the left
margin of the chart at a chart speed of 10 to 500 mm/h)

......... digital {(measured and computed data) printout {channels
1t012)

e LOGGING

Program list printout

Contents of entire program memory such as each channel range, alarm, sensor type
and chart speed can be listed on the chart.

Difference (4T) measurement

Digital printout of difference between vaiued of the reference channel No. 1 or group head
channel (either channel No. 1 or No. 7) and each channel.

Digital printout of alarm

At the time of out-of-limit occurrence, alarm conditions are printed out digitally {in red) in the
right margin of the chart.

Scaling

Scaling for data display on input ranges of 0 to 10 mV, 1 t0 5 V, and 0 to 10 V (£2000.0,
however, span is 2000.0 or less.)

Channel identification
numbering

Channel identification number is marked along the right of each trace (at a chart speed of 1 to
500 mm/h).

DMM input and printout

A single DMM input channel (front panel) can be displayed and printed.

Manuai printout mode

Digital data of 1st to 12th channels are printed out at a push of MAN PRINT key.

Digital display

Clock, measured data, range or setting values are displayed.

Chart END alarm

LED indicator (red) comes on before out-of-chart conditions.

Battery-backup memory

Three built-in 1.5 V batteries backup ail programs when power is removed (the battery iifetime
is approx. three months).

FAIL alarm

LED {(red) on the front panel comes on when the CPU is in fail condition.

Available Models

Optional Features

g:;': input Type tI::“;:'n:o Option Code Description
OMSDl ] OCV & TC [EEE-488 Genera! purpose interface bus
OMS502 | RTD(DIN) Fo /DC AC line & external 12V DC operation
OM503 | OC V. TCIANST & RTD or °C —
= | {6 points, DIN) IVPT Specialized printing from
{prints across chart in LOGGING mode)
Spares
Name *© Part No. Description
Six-color ribbon | B9541AT 1 pe.
2-fold chart B9541AR 6 cnarts
{100 uniform divisions)
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4-3. Printout Examples.

4-3-1. Analog/Digital Printout Example.
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4-3-2. Digital Printout Example.
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5. INSTALLATION.

5-1. Installation Area.

(1)
(2)
(3)

(4)
(%)
(6)

Select an installation area which:
is free from mechanical vibration.
is free from corrosive gases.
has minimum temperature variation (area near
normal temperature .. 23°C .. is preferable).
is not subject to strong heat radiation.
has minimum influence from magnetic fields
Has a relative humidity of approximately 40-60% (op-
timum relative humidity for trouble-free operation is
55%).

5-2. External Dimensions.

Installation

5-1

14.5

ol
N
[+
o

338 10.5

Unit: mm

(-]

-]

150

co P ©

-]

30 )

Figure 5.1, External Dimensions.



5-2 Installation
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Figure 5.2. External Dimensions of Rack Mounted Instrument (Special Order).



6. WIRING.

6-1. Wiring.

(1) Turn the recorder POWER switch OFF, and
remove the recorder rear cover.

(2) Use the power cord supplied with the recorder
for power supply wiring.

(3) It is recommended that you use thermocouple
wires to connect thermocouple inputs directly
to recorder terminals. However, where the
distance between thermocouples and the re-
corder is long, compensation leadwires are
typically used.

(4) It is recommended that solderless crimp-on lugs
(for 4 mm screws) with insulation sleeves be used
for leadwire ends (see Figure 6-1).

(@]

=) =0

30‘

Figure 6-1. Solderless Lugs.

(5) To minimize noise pickup:

(a) The measuring circuit wiring should be spaced
as possible from power circuit and ground
circuit wiring.

(b) Use of shielded wires will be effective in sup-
pressing noise pickup due to electrostatic

Wiring  6-1

induction. The shield of the cable should be
connected to the recorder ground terminal.
(always carry out one-point grounding).

(c) To minimize noise due to electromagnetic
induction, it is recommended that the mea-
suring circuit wires should be twisted at short,
equal intervals.

(6) Ground the ground terminal to a low resistance
ground.

(7) A measurement lead as shown in Figure 6-2 is
supplied with the recorder. For measurement
in DMM mode using CH13 (TREND/LOGGING
Mode), use this measurement lead, For the safety
of user and the object to be measured, the
supplied measurement lead uses safety terminals
— metal parts of terminals are not exposed.

Figure 6-2. Measurement Lead.
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6-2. Terminal Board.

Alarm Connector

NO...
RLY1 { c...
NC..

NO...
RLY2 { C...
NC...
IEEE-488

Wo@=WN

connector

(Optional)

Power connector ~

Fuse —]

1
Ground terminal™™

Figure 6-3. Terminal Board.

6-3. Input Terminal Connection.

L
)
r
VY
H+H

Current input

£ A
/Wﬂgf 5

T b
Lead wire resistance g @ <:
Up to 102 /wire

(Up to 5 for Pt 500) F‘l
These three wires must Shunt|
be balanced. resistor

{Provided as standard feature)

DC V input TC input
+ - + -
A b B A b B
aEE gele
Compensation lead wire
RTD input pcv i-r:put ’14 l:Q -b
K — + With burnout upscale “\K

=

(—

DC current input

1

+

Figure 6-4. Input Terminal Connection.
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7. OPERATION.

7-1. Preparation.

7-1-1. Chart Loading.

(1) Fan chart thoroughly at both ends before load-
ing.

(2) Turn the POWER switch OFF and open the
door.

(3) Remove the chart guide roller shaft while push-
ing it to the left (see Figure 7-1).

Chart guide roller

Figure 7-1.

(4) A stopper for drawing out the chart drive mecha-
nism is-provided under the chart rest tray. (The
stopper projects through the square hole of the
chart rest.)

(5) While pressing down the stopper, pull the chart
drive mechanism toward you slowly to limit of
travel (see Figure 7-2).

Figure 7-2.

(6) There is a chart guide plate on the top of the
chart drive mechanism. Swing open the chart
guide plate upward and you can see the chart
compartment in it (see Figure 7-3).

Chart guide plate

Figure 7-3.



7-2 Operation

(7) Load chart into the chart compartment (so that
the pointed end of the chart is forward with the
round chart perforations to the left).

Chart loading should be caref'uﬁy made to avoid
wrong insertion into the compartment, especially
wrong folding at the end of the chart paper.

Figure 74,

(8) Pull out about seven folds of chart, engage the
chart drive sprocket teeth in chart perforations
and replace the chart guide plate in position.

(9) Push the chart drive mechanism slowly into the
case and — observing the sprocket teeth, replace
the chart guide roller shaft in position,

(10) Advance the chart manually until five folds of
the chart drop into chart tray (Ensure that the
chart is centered in the tray).

(11) The door should remain closed during recording.

(12) The “CHART” LED indicator on the recorder
front panel will light when the recorder has run
out of chart (remember that recording stops
when the chart is fed 60 mm after the “CHART”
LED is illuminated).

Figure 7.5,

7-1-2. Ink Ribbon Cassette Replacement,

(1) Turn the recorder POWER switch OFF.

(2) Open the cover on the recorder top.

(3) You can see the ink ribbon cassette attached to
the printer carriage assembly (to replace the ink
ribbon cassette, shift the printer carriage to 0%
side).

(4) An ink ribbon cassette retainer plate is attached
to the carriage assembly. While holding the
retainer plate slightly upward, separate the ink
ribbon cassette to 100% side (be careful not to
damage the flexible printed circuit board).

Figure 7-6.



(3)

(6)

(7N

(8)

With the ink ribbon cassette slightly inclined,
take it out of the carriage.

To install an ink ribbon cassette, carry it near to
the printer carriage assembly, with the ink rib-
bon cassette slightly inclined.

The ink ribbon drive gear (a white Derlin gear)
shaft of the carriage is provided with a guide
hole for inserting the ink ribbon cassette shaft.
Insert the cassette shaft into this hole. In doing
this, obtain secure engagement of the cassette
shaft with the ribbon drive gear shaft by turning
the ribbon drive gear knob right and left.

When the ink ribbon cassette is held firmly by
the ink ribbon cassette retainer plate, now the
replacement is finished.

7-1-3, Battery Replacement.

(1

)

(3)

(C))

Turn the recorder POWER switch ON. When
replacing the batteries, turn ON this power
switch to protect the contents of the memory.
Open the door to gain access to a stopper for
drawing out the chart drive mechanism under
the chart rest tray. (The stopper projects through
the square hole of the chart rest.)

While pressing down the stopper, pull the chart
drive mechanism toward you to remove.

Three batteries (SUM-2) are installed in the chart
drive mechanism.

Operation 7-3

Figure 7-8.

(5) Replace the batteries with new batteries

(replacement
months.)

period

is approximately three

Battery compartment

Figure 7-9.
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7-2. Setting Status at Power Switch ON.
(When the recorder is not backed up by
batteries.)

CLOCK; 84 01 01 00.00

MODE: TREND

DISPLAY: CLOCK

SCAN: AUTO

MONITOR: ON

RANGE: CHI1 to CH12, Normal, Analog/digital 2
CH13; Skip

ALARM: All channels OFF

CHART SP: 100 mm/h

INTVL: 1 minute

PRINT TIME: 00 minute

“BATTERY” LED: Flashes.

Note: When the recorder is backed up by batteries, the

setting status is the same as just before the power
supply was turned OFF,



7-3. Setting Flowchart.

Setting Flow
CLOCK
l l JL DMI&I &
Monitor chorder/ DMM Recorder/
ogger Logger
DMM DC/AC/Q DC/AC/2
</Qder or~Losger
Xogger
Recorder
SCAN SCAN SCAN
AUTO/FIX AUTO/FIX AUTO/FIX
RANGE RANGE RANGE
ALARM ALARM ALARM
CHART SP INTVL
PRINT
TIME

Operation 7-5

(D Clock setting

@ Mode selecting

@ DMM function selecting

@ Recorder/Logger selecting

(® Scan AUTO/FIX (55)
selecting

@ Range setting

@ Alarm setting

TREND ... . chart
Speed setting
LOGGER . . .interval

setting

@ Digital printout
time setting
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* Notes on Changing RANGE or Mode.

(1) RANGE Changing.

When an alarm is set on the channel whose
RANGE is to be changed, the set alarm turns OFF at
the same time, the RANGE is changed.

(2) Mode Changing.

Even when the mode is changed, the other setting
information such as range, alarm, clock, etc. is effec-
tive.
® Trend to Logging: Even when the mode returns to

trend after interruption, digital printout does

not continue,

® logging to Trend: When the mode is changed
while recording in logging mode, trend recording
begins after all channels have been recorded.



7<4. DISPLAY Selection.

74-1. DATA (AUTO).

(1) Press the DISPLAY key to illuminate the “DATA
(AUTO)” LED indicator.

(2) The measurement data for channels 1 to 12
appear sequentially on the display at 3 second
intervals (however, if the DMM function is used,
the measurement data for channel 13 is displayed
in addition to the above),

7-4-2. DATA (MAN).

(1) Press the DISPLAY key toilluminate the “DATA
(MAN)”’ LED indicator.

(2) Press the CH key (green) to increment the chan-
nel number until the desired channel is called.

(3) The measurement data for designated channel
number is displayed.

74-3. CLOCK (Year, Month, Day, Hour and Minute).

(1) Press the DISPLAY key to illuminate the
“CLOCK” LED indicator.

(2) The year, month, day, hour and minute appear
on the display.

(3) Refer to par. 7-10 for setting year, month, day,
hour and clock.

7-5. Printout Mode Selection.

7-5-1. TREND Mode.

(1) Press the MODE key to illuminate the “TREND”
LED indicator.

(2) The recorder performs analog or analog/digital
data printout.

7-5-2. LOGGING Mode.

(1) Press the MODE key to illuminate the “LOGG-
ING”’ LED indicator.

(2) The recorder performs digital data printout at
fixed intervals.

Operation 7-7

7-6. SCAN Selection.

7-6-1. SCAN AUTO.

(1) Press the SCAN key to illuminate the “AUTO”
LED indicator.

(2) In TREND mode, the scanning period varies in
conjunction with the selected chart speed.
Recording chart is fed 0.25 mm on each scan. .

(3) In LOGGING mode, input scanning is performed
every interval period.

7-6-2. SCAN FIX (58).

(1) Press the SCAN key to illuminate the “FIX (58)”
LED indicator.

(2) Scanning period (5 seconds) is constant regard-
less of the chart speed (TREND mode) and
interval (LOGGING mode).



7-8 Operation

7-7. Range Setting (TREND Mode).

@ Range Setting Table for TREND Mode.

=) =) |y 2 — oyl m
Ly {1 i ! Lo i)t
°
|- ] L IL ] L J1 | I |
[oin] | Coex o] o
©00: Common to all eP: Analog/digital ® /- : LEFT END{0% side)
channels [:.A, A [ ' .
X :  Analog ® ./ : RIGHT END (100% side)
& AO: Group setting
(No. 1 to No. 6}
o b0: Group setting
{No. 7toNo. 12)
e01: Channel No. 1
(independent of
other points) DV Voltage
©00: 20 mV
I SKIP l I RAN e01: 200mV
e02: 2v
. . . e03: 20V
oC: . No'rmal (Input display. printout) e04: 50V
- 'g'_‘;f i *05: 1to5V
oF: ifference computation . ing*
{difference between measured values of each .06: 010 10mV  Scaling®1
channel and group head channel 1 or 7.} ©07: Oto 10V
e F: Diference computation
(difference between values of each channel
and channel 1)
[ | 1 !
TC *? RTD *! AC Voitage *? Resistance *2
r*10: R (0to 1600°C) ©20: Pt100£ (—200 to 550°C) e30: 2V ©40: 200 Q
®11: S (0to 1600°C) (1mA) s °31: 20V e41: 2kQ
®12: B (400 to 1700°C) *21: g'rg%z (~200 10 250°C) ©32: 200V 042: 20k
®13: K {—200 to 1350°C) o e33: 250V e43: 200 k2
©14: E (—200 t0 800°C) ¢23: P150Q2 (~200 to 550°C) 0d4: 2MQ

— o1

®15: J (-200 to 900°C)
e 16: T (—200 to 400°C)
e17: N (—200to 1300°C)

8. W (0to 1600°C)

© Minimum recording span
® DC Voltage: minumum 3 mV
® TC: minimum 100 °C and 3 mV
® RTD: minimum 20 °C (Pt 100£2),

minimum 40°C (Pt 5082)

(2 mA)

*1
*2

Setting available only for channels 1 to 12.
Setting available only for channel 13.



Operation

7-7-1. Common Setting for All Channels.
(Setting example) Common to all channels, normal input, analog recording, range 2 V (1.5 to +1.4 V)

(1) RANGE Setting (Select RANGE using SET key)

7-9

SET
Key input: (V]

Display:

T— Brightly lit {setting data can be input)

Note: 1: The following toned-screen displays show old data set, and untoned-screen displays show updated data.
2: + or — is brightly lit.

(2) Channel No. Setting (common to all channels)

Key input: (0], [0

Display:

LBrightIy lit

® When the first digit is entered, the brightly lit digit automatically shifts to the right.

(3) Normal, Analog Setting

SHIFT C A

{-_1 —J ’ E

Key input: L

Display:
I~ =~

LBrightly lit
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(4) RANGE Code Setting (2 V range)

SHIFT

Keyinput: [, [0], 2]

Display:
| [y [}
[N A 11 _
Brightly lit
(5) LEFT END Value: —1.5000V Setting
Key input: B, (1], (8], (0], (@], (0]
Display:
| rr Z1 | = - N1
Il I~ 1y i e | e
L]

Brightly lit —T

® Confirm that the setting value is correct; if it is not, use (4,p ) keys to shift indicator value and input

correct value using numeric keys.

(6) Setting Input

Key input: [

Display: -

~r|r

~.
|
<L

-

T—Brighﬂy lit

(7) RIGHT END Value: +1,4000 V Setting

Key input: 710, {a], 0], [0, (@], [

Display:
1|

1|1
e

il

1 !
+ ! i
[ ]

All LEDs are brightly lit

® Now setting is finished.
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® Attempt to enter an erroneous setting (e.g. range is set to outside the specifications) causes all display LEDs
to flash.

In this case, press an appropriate numeric key to stop flashing. Confirm correct setting and re-enter.

7-7-2. Scaling Setting.
(Setting exampie) Channel No. 12, normal input, analog/digital recording,
1 to 5 V (Scaling input) to —100 to +500 scaling.

(1) RANGE Setting (Select RANGE using SET key)

SET
Key input: [j

Display:

L Brightly lit (setting data can be input)

(2) Channel No. Setting (Channe] 12)

Key input: m s {__2_—]

Display:

-~

L Brightly lit

(3) Normal, Analog/Digital Setting

SHIFT C P
Key input: D’ @,@

Display:

L Brightly lit
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(4) RANGE Code Setting (1 to 5 V range)

SHIFT

Key input: O, @, s

Dispiay:

—
-~
sl
-~

-

r
—

l\
—~
—

Brightly lit

(5) LEFT END Value: —100 setting

Key input: B, 0], 3], [@), [0, 0]

Display:

0 B O i o O O B O g 2N N | B Y '] O v
{0z ! i L) vl e

Brightly lit ———t

® For scaling setting, a span of 2000 or less can freely be set within the range £2000.0.
® Confirm that the setting value is correct.

(6) Setting Input

Key input: [ow]

Display:

—
-
—
-—
-~
\l
-

-
|~
-
l\
-
-
-

Reverse—T L— Brightly lit

(7) RIGHT END Value: +500 Setting

Key input: [0, (5], 0], @, (9], [

Display:

-
~|
\l
-
J
-
sl

1
~
-t
-~
-

L
L
=

L
r~-
i
=
~—

= +l_l

|
All LEDs are brightly lit

® Now setting is finished.
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7-7-3. Difference Computation Setting.

Note:
1: Difference computation cannot be set in the scaling ranges (1 to 5V, 0 to 10 mV, and 0 to 10 V).
2: Difference computation cannot be set unless the difference has the same dimension as the reference channel or the first
channel of a group.
(Setting example) Channel No. 8, difference computation (E), analog/digital recording,

TC Type K —50 to +250°C

(1) RANGE Setting (Select RANGE using SET key)

SET
Key input: [vj

Display:

T—Brightly lit {setting data can be input)

(2) Channel No. Setting (Channel 8)

Key input: @ .8

Display :

T—Brightly lit

(3) Difference Computation (E), Analog/Digital Recording

SHIFT E P

D' Ev@

Key input:

Display:
AN
I [ 1

L Brightly lit

® Difference recording with the group head channel (E).

(4) RANGE Code Setting (TC Type K, —50 to 250°C)

SHIFT
C

Key input: i, E , L'—Q_,

Dispiay:

-
~
-
—
-

T‘— Brightly lit
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(5) LEFT END Value: —50°C Setting

Key input: ], [6], (0], (BJ, (0], (0

Display: _ - — —_ -] -] -
(A ) O | Ny L I T A Y R O v B I I ]
[ | 1— |1 ! L 2L e

L]

Brightly lit ——1

® Confirm that the setting value is correct.

(6) Setting Input

Key input:

Display:
-

N
Jd
[

Fleverse---—J T—Brightly lit

Note: If the input cannot be entered, confirm the dimension of the reference channel.

(7) RIGHT END Value: +250°C Setting

Key input: (@], 21, (81, [0}, @], [

Display: _ = =1 — -
1 Z iy i + (] e e A ]

e - ! iyt 1 [ VA N A VAR

|

All LEDs are brightly lit

® Now setting is finished.



7-8. Range Setting (LOGGING Mode).

O Setting Table for LOGGING Mode (only for LOGGING mode)

Operation

I I~
I_! ! I— 11!
*e *e
H No. SPAN RANGE SETTING
Ch No VALUE
©00: Common to all e i~ :LEFTEND .
**. Display appears only when
channels E’ -~/ : RIGHT END scaling is carried out.
e AQ: Group setting
{No. 1 to No. 6)
e b0: Group setting
(Nol 7 to No. 12)
©01: Channel No. 1
{independent of
each point)
SKIP RANGE ————I
~~eC: Absolute value DC Voltage
o —: Skip
oE: (Reference computation e00: 20mV
reference between values of each .
channel and either group head *0l 200 mV
channel 1 or 7) °02: 2V
e F: Reference computation *03: 20V
(Reference between values of each e04: 50V
channel and channel 1) e05: 1to5V
e06: Oto10mV } Scaling
e07: Oto10V
TC *! RTD *! AC Voltage *2 Resistance *2
—e10: R (0 to 1600°C) ©20: Pt100£ (—200 to 550°C) e30: 2V *40: 200 @
e11: S (010 1600°C) (1 mA) e31: 20V 041: 2kQ
©12: B (400 to 1700°C) ®21: Pt1009 {~200 to 250°C) ®32: 200V 042: 20k
(2 mA) . .
®13: K (—200 to 1350°C) o ©33: 250V e43: 200 k2
e14: E (~200 to 800°C) *23: P150Q (~200t0 850°C) 044: 2MQ
*15: J (~200 to 900°C)
e16: T (—200 o 400°C)
®17: N (-200 to 1300°C)
‘—e18: W (0 to 1600°C)

*1 Setting available only for channels 1 to 12.
*2 Setting available only for channel 13.

7-15
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(Setting example) Channel No. §, normal, TC Type E

(1) RANGE Setting (Select RANGE using SET key)

SET
Key input: (W]

Display:

L Brightly lit (setting data can be input}

Note: The following toned-screen (brighter) displays show old data set, and darkly toned-screen displays show that LEDs are
completely turned OFF.

(2) Channel No. Setting (Chanenl 5)

Key input: (0], (8]
Display:
i
oy
L—Brightlv lit
(3) Normal Setting
SHIFT C

Key input: ], [3]

Display: -
_

1

=
-

Brightly lit

(4) RANGE Code Setting (TC Type E)

Kev input: —_“’ ﬂ) 4\* @

Display:
I~ ~
U (.

I
These LEDs are brightly lit

-

L
it

_1
!
_

3

@ Attempt to enter an erroneous setting (e.g. range is set to outside the specifications) causes all display digits

to flash,
In this case, press an appropriate numeric key to stop flashing. Confirm correct setting and re-enter.
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7-9. ALARM Setting.

N L — = - NI i |
i ! 1| lo L I i)t
CH No. Alarm Set Value
#00: Common to all
channels
o AQ: Group setting I l
{No. 1 to No. 6)
o b0: Group setting ALARM Relay No.
{No. 7 to No. 12)
©01: Channel No. 1 e H: High limit alarm e1: Operates relay No. 1
(indepen_dent of eL: Low limit alarm e.2: Operates relay No. 2
other points) e —: Relay operation not required

Alarm QOperation
Required/Not Required

® A: Alarm operation available
® —: Alarm operation not required

(Setting example)

After setting RANGE for the thermocouple type T into the channel No. 3, implement the following
alarm setting. Channel No. 3, high (H) limit alarm, alarm ON Relay No. 1, Set value 300°C.

(1) Alarm Setting (Select ALARM using SET key)

SET
Key input: (V]

Display:

T— Brightly lit (setting data can be input)

(2) Channel No. Setting (Channel 3)

Key input: r_(-): f @

Display:

Brightly lit
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(3) High Limit (H)/Low Limit (L) Setting, Relay ON (A)/OFF (-) Setting

SHIFT H A
Key input: D s s
Display:
Il |

VNN

L Brightly lit

(4) Relay No. and Setting Values

SHIFT

Key input: E], [_T_],E], @,@,@,@,@,@

= 1|
1 1|t
!

These LEDs are brightly lit

Display:

\'
-
J

I il 2l
H W a1} Bl T

._l

—~—

® Attempt to enter an erroneous setting (e.g. range is set to outside the specifications) causes all display digits
to flash.

In this case, press an appropriate numeric key to stop flashing. Confirm correct setting and re-enter.

7-10. CLOCK (Year, Month, Day, Time) Setting.
(Setting example) 1:35 P.M. June 14, 1989

(1) CLOCK Setting (Select CLOCK using SET and DISPLAY keys)

SET
Key input: Wi

Year Day Hour Minute

Month

Display:

T———Brightly lit (setting data can be input)
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(2) Year Setting

Key input: [:8J s @

Display:

T— Brightly lit

(3) Month, Day Setting

Key input: (0], (61, (11, (4]

Display:

A
it
R
=
-

|\ -
-~
-—
l-
l\

T—— Brightly lit

(4) Hour, Minute Setting

Keyinput: 1), (3], 31.(8 [
Display:
i Ci iz "ot "ol o
- it ! ! U R I R
[

—

These LEDs are brightly lit

® Attempt to enter an erroneous setting (e.g. range is set to outside the specifications) causes all display LEDs

to flash.
In this case, press an appropriate numeric key to stop flashing. Conform correct setting and re-enter.
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7-11. Chart Speed Setting (in TREND Mode).

(Setting example) 250 mm/h

(1) Select CHART SP/INTVL Using SET Key.

SET
Key input: E

o - - -

® Chart speed can be set within the range 1 and 1200 mm/h.

Brightly lit —j

(2) Chart Speed Setting.

Key input: (0], (2], (8], (0], B .

Dispiay:
ll-: ,_“'I
S

!_r_l

These LEDs are brightly lit

— |
-~ |

7-12. Digital Printing Interval Setting (in LOGGING Mode).

In LOGGING mode, sets time interval to print out digital measurement data on the chart. Time interval can be
set from 1 minute to 24 hours.

(Setting example) 2 minute interval

(1) Select CHART SP/INTVL Using SET Key

SET
Key input: @

Display:

L— Brightly lit




(2) Interval Setting

Operation

7-21

Key input: (0], (0], (0], (2], 1

Display:

M

These LEDs are brightly lit

7-13. PRINT TIME Setting (in TREND Mode).

In TREND mode, channel numbers and measured data are printed out digitally in the left margin of the chart.
Print time can be set in minute units, i.e. the time in minutes after the hour at which printing is required. However, print inter-

val is fixed by CHART SPEED.

N S YRl 1 T T ;
10 o.o0adev._ | | I d1 o : ! |
o3 -t.syfiv. 11 [ | 1R 1 SRR R 7
08 -1i.% N 0 S SO A S ] - ‘ e
07 L-1.8 : T 1 ] iz ]
06 0.0 Y R s _ . I Sl S Vo
o8 0.0 Pl [ | 1 |
6¢ 0.0 : : —
03 0.0 I NS | ] T C
02 0.0 . ! i T Rl Rt o RIS BRI
o1 ::B' N N U : : i ;
» ; [~ : - e 1
Aer.06 0 B | ey e 3
i 1 { |
PRINT TIME Setting
Chart speed Digital measured data
mm/h print interval in hours
10t0 24 12
25t0 49 4
55t0 99 2
100 to 500 1
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(Setting value)

45 minutes

(1) Select PRINT TIME Using SET Key

SET
Key input: (W]

- - . -

Brightly lit ——j

(2) Interval Setting

Kay input: @ . @ R

o -

These LEDs are brightly lit

7-14. LIST Function.

The set data — CH No., RANGE, LEFT END, RIGHT END, DATE, CHART SPEED, and high and low alarm
setpoints — are printed out by pressing the LIST key (see below).

H_;,.sxq:__ . ___,...__T____.. . _l_._/ —

Range /—‘ Date, Clock Chart speed
L '_\..\f 4123 pdr. 06,84 laach...
[CHRANGE - LEFT END . gl_sm END Hxsu m_ﬁiﬁwl Lou nuann, )
91500 ‘ ~20. 00V | ¢s.uw : - T2
—$2 20000 -1s:r.mvv 180 m.m%v 12y - = '
M._ e mpe eeeme ‘W" —_— ——— __'_ : ——— e
04 Ivee k ., . S00.8°C: 1s08|gec : L
5 Tyoe K| -300,0°C 1ssn 0°C 1000, doc m- -su.o°c m
BT SO L U L L l

TyopS : no--:rswurcnn-
45 FreeF ~ - doarasci— 494408 , , .u}rer«k}
09.d=07-Tyne £ -100.0°C'  200i0°C ' -
10 Type J -200.0°C _900.09C . 850.08C m S
T d=01-50v 19,000 rrﬁw ; —
12 2080 . -10. 000MV; i 1s.mmw m* ; DYORY: €2

Channel No. LEFT END RIGHT END HIGH ALARM

t

- ——

LOW ALARM
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7-15. MAN PRINT Function.
Pressing MAN PRINT key causes one scan, and the digital data is printed out.
(1) In TREND Mode
RN TEE RN 1B ) AN SR IR UNEDES S ENREN! TR v SR
1 . AR BB A Hwnlﬂﬁ-ﬁ. 'I
Y ‘\U i A L] e Wlf*il TR | "
IRER BRI BB E 1 NE DRE [N IR R
RN L 55 OO O N A S IS S SEME IR I eI I"""’
‘ : . S ERERT (FRRSS) | ENERE RTRISI HENNY HERMERERREE , "
F—heo e - '-_ N I O t § (IRt SRR hedes 2 siine nendw il MAN PRINT
LA VE WO W A O R AT LN SO GRS BT et _
- ! --3 i h---.-..--.l.-.IJ;--E....i.._---q-‘..,.L. ;’,;_,;.‘...4".;{-...}“...!-‘.-..‘
| [02385 | Wer, U6 a:zr tfmw PO SORSNOE AN S
. R e B T 04T W-‘ —
: ormzu#'r— SWHé "IW—HWB‘-‘-HW—J‘—-—IO
e - JJL.._ _ .- ‘ -—Mﬂ.;.!l._:.__
vo v. ;_u_ -'.H.I; —.:!-:—lsosl!-;.:zje-u:é-- g R el o -J
0 0.0d ; ¥ f |
23 0.04 LR o et & : ———
62 0.04 ! . - : ;
01 -0.09 ' s | ;
100an. S 5 N R LAY AURUUDE NRUN SN .
Rer.06 0 i : ;
o i 4 | i T i i
l S 1= I - -

Pressing MAN PRINT key interrupts trend recording and prints out digital data on the chart as shown in the

figure. When the digital recording is

(Note)

finished, trend recording restarts.

® Note that if MAN PRINT key is pressed during digital printing in the left margin of the chart, the digital

printout is aborted.

® [f MAN PRINT key is pressed during alarm printing in the right margin of the chart, printing is not aborted.

(2) In LOGGING Mode.

__0!_ -0.0002V i 02 -0.0002V 103 -0/0004V | 04 |-0.0002v |
- ouow« 06, - 'uv L-1,4524V « 08 I-1. 452gv ;

't?— " ‘ . SO O00RY—T 12 ,-u.u S
#RY ol.mzu nm inus- 8363 i !
AT Rer BB o e e ol e !
81 -0.0003V 02 -0.9043V 103 -0i0002V | 04 (-0, 2080V
(95 0.0000Y. _ 06 =0,0002Y _ 107 L-1.4453Y . 08 i-1,4458Y ‘
99 -1 454y 10 -0.0001V° 711 0.0000V 12 0. 0000V wan pRINT
WA B.0000V  MIN -1.4456V  RVE -0.3614V | :
98546 Rer. 06.84 . T
81 -0, 0002V 02 -0.00Q1V 03 -0.0001V = 0% .-D.0084V
|45 —8.9002¢ 06 -8, 084V - BT L 4482V — 98-~ —H. 440N -
05 -1.4402V 10 -0.0002v 11 -0.,0002V 12 ;-0.0001¢ |
__"P_%-P_ 0001V MIN -1.4402y BE’E-_Q §§.“_1?__L_.-._.“._._.__...._.__._. ..... J.
0[3'4.5 BPJt)06 34 T e e R

o1 -0.0001v-  02° -0.908iV ‘03 " ofyomav | 04 o ouﬁw .
5 ST OOV U6 -Twnrv"—'—vrr—rnm"'— U8 =T.43800
49 -1, 43829 10 -0.8801V -0:0002¢ 1 12 -0UOBNY
~MRX . 0.0000Y MIN -1.4382V. .. RUE 0.35950 o

In LOGGING mode, if MAN PRINT key is pressed during an interval, one set of digital data is printed out.
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Specialized Printout Form (Optional)

b 1 H i VT
A . ] e il 1l
i ! I 4 =t £2] ¥ e ey 7{ A
i il - - || A 1 14
i SRR M
v M | L HIL 9 L3813 Al Inj'-_ wL 'lu”"
i . | i - - pidg ! gl
; TihayTl i T TTITITT Sk pisRR AR N TAERAS: MAN PRINT
. i lﬂ ERE| L] i | : il . HEE I
g Y Y Il o i ! g I
Lo LBl b g L i SV La-rgii ER TR D’ ot
BN ICAMBRSISE R D e hmEE
R Tt o= pm ey S apeypenyes pupeyaaga ngaypes = o F- Lo 4
UOR -t - e 2 - e Pt g8t 9= L0 |
Rt Al i
RN FEREE LRV " XEYRN UNERNAL - 3 | deuboplld
:+T \ 'f‘ﬁf” .‘ V1 ' pl | |Q‘ ;vfiwi, |!v“|§ |
M e R r = T aee T ]!
I L el gyl b LT T T t i . SR ERNEY SRR AR SRR I T, |
. i FTTTITE TITTT et nadaintes rAREI BEOR Mate ase) savun e
[ \1’ '" ?Ir!“!!mf!! 31 i ] I 'u T\U}':fxl; e nl v 5!“ |
N R - R MR = B T R SRR N R = A
(N e wa o Ay pas T [ A R T TE‘ ERBRRSL AR) EARSEA I
i e L ! I i
BRI D HHE |
Pt sl ainile i
’:v' v l” IR IFT ]b| T .|"
e L 0 "‘_i[ wne i 3
e i
R ML S s R K
. np N RN A '
? HE:URRINCT e
(3) IN DMM Mode.
P Z | :
| - e N O O S R S
! ! iDNM 0.9998Kai | |
L : i | i i i '

When the recorder is used in DMM mode, if MAN PRINT key is pressed the data is printed out on the chart as

shown in the figure.

DMM acts as Channel 13 and when in use, should always be programmed as shown in Section 7-7. There are no default settings

for DMM channel.
7-16. DMM Measurement.

7-16-1.DC Voltage Measurement.

~~

s~

CAUTION

A~~~

Maximum allowable input voltage (instanta-
neous) is 350V (DC + AC peak). The with-
stand voltage from AC line input to ground
is 350 V (DC + AC peak). If a voltage exceed-
ing any of above voltages is applied to the re-
corder, the recorder may be damaged.

(1)
(2)
(3)

(4

(5)

Turn ON the recorder POWER switch.

Press the DMM and DC keys.

Connect the measurement leads to terminals
H and L and the other ends of the leads to the
DC voltage source to be measured as shown in
Figure 7-10. The terminal L should be connected
to low potential terminal.

The measured value is displayed together with a
polarity (polarity of the terminal H against that
of the terminal L) and an engineering unit.

If the printout of the front panel input is re-
quired, carry out par. 7-7 RANGE Setting
(TREND Mode).

AUTO ranging may be used for measurement.
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ON

[_—‘ ON

DC Voltage Source

L]

. .

: o8 +oasns

ol Wi, [ !

1

. L]
AN AN AR R I} ) RA PN} (-}
SSsE NS EaE R

g — |

[ ] 33 A L L At

N H : i

o Tt T 1

: Emmmas =

= -t T
LT T T 11
T 1 ol 14

$ T A A S o B

®) e

O [owmen:

-

Figure 7-10. DC Voltage Measurement.

7-16-2. AC Voltage Measurement.

CAUTION

The maximum allowable input voltage is
250 Vrms (sinusoidal waveform) or 350V
(DC + AC peak). The withstand voltage from
AC line input to ground is 350 V (DC + AC
peak).

If a voltage exceeding any of above voltages
is applied to the recorder, the recorder may be
damaged.

(D
(2)
(3)

C))

(3)
(6)

Turn ON the recorder POWER switch.

Press the DMM and AC keys.

Connect the measurement leads to terminals
H and L and the other ends of the leads to the
AC voltage source to be measured as shown in
Figure 7-11. The terminal L should be connected
to the low potential terminal.

The measured value is displayed together with an
engineering unit.

The recorder displays calibration value of mean.
If the printout of the front panel input is re-
quired, carry out par. 7-7 RANGE Setting
(TREND Mode).

—

AC Voitage Source

ON———n

S
[

+—

!

i

i

I

I 2 s

SR B SR i
|

Figure 7-11. AC Voltage Measurement.
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7-16-3. Resistance Measurement.

CAUTION

The maximum allowable input voltage is
200V (DC + AC peak). The withstand voltage
to the ground is 350 V (DC + AC peak). If a
voltage exceeding any of above voltages is
applied to the recorder, the recorder may be
damaged.

1
)
3)

()
(6)

Turn ON the recorder POWER switch.

Press the DMM and § keys.

Connect the measurement leads to the terminals
H and L and the other ends of the leads to the
object to be measured (the measured voltage
should be connected across the measurement
terminals H and L so that the potential of the
terminal H should be higher than that of the
terminal L).

The measured value is displayed together with
engineering units.

If a printout of the front panel input is required,
carry out par. 7-7 RANGE Setting (TREND
mode).

Resistance to be measured.

ON

©
[x]
!
o
x)
I3
L

i
-1

HH

HH444 44—
1+ 4
14—

HH

i1

Figure 7-12. Resistance Measurement.



8. MAINTENANCE.

8-1. Lubrication.

To maintain the recorder in good operating
condition, check lubricating points periodically and
lubricate when necessary.

Lubrication once every 3 months is recommended.

(1) Wipe off dust and oil from lubricating points,

(3)

(4)

especially from pointer assembly shaft before
lubricating.

The supplied lubricating oil is in full considera-
tion of its lubricating function and vaporization.
Always use the supplied lubricating oil.

Make a hole in oil bottle nozzle with a thumb-
tack.

Apply sufficient ojl. Wipe off excess oil with
blotting paper.

(&)

Lubricating parts.
® Gears and bearings located from the ribbon
drive motor to cassette.
® Chart drive gears and bearings.
® Printer carriage.
- Main shaft periphery in contact with bear-
ings (large and small).
- Carriage guide plate surface in contact
with bearings.

8-2. Parts Replacement.

8-2

-1. Fuse Replacement.
It is recommended that fuses be renewed once

every two years for preventive maintenance.

(D
(2
3)

(4

Turn the recorder POWER switch OFF.

The fuse is mounted on the recorder rear panel.
Turn the carrier of the fuseholder counterclock-
wise, and the carrier will loosen out with fuse.
Screw carrier into position after checking to see
the new fuse has the indicated rating.

Fuse location — ]

Figure 8-1. Fuse Location.



9.DC 12V DRIVE (OPTIONAL).

The OM500 can be driven by DC 12 V as well as AC power.

Specifications
Normal Operating Voltage (DC): +11 to +14 V
Maximum Current (DC): 3A
Operating Limiting Voltage (DC): +10 to +15V
Accessories (only for DC drive):
Power connector (female)
Fuse (3A, time lag)

ato

—_—t— 2 =3 —tm 8 8
. .. - - . M -

s b 8 A > 8 (] A b 8 & b 8 A > 8

@locf:}:
<@

@xxxxxxa@®qmmfpgmxxx

i

®
=
')

LR EEEERRER

A\,
(3]
Q
®
Ko1;

A

A b 8
4 v A e 8 2 v P R H
e red L gt e g [ S N ]

Input connector
for AC power

0%

®
= J
input connector Pin No. 1: +12V
for DC 12V
Pin No.2: 0OV

Figure 9-1. Rear View of DC-Driven Recorder.



10. OVERALL INSPECTION.

10-1. Standard Environmental Conditions for
Overall Inspection.

o Temperature: 23 2°C

Humidity: 45to 65% R.H.

® Power Supply Voltage: Rated power supply volt-
age 1l %

e Power Supply Frequency: Rated power supply
frequency 1%

® Warmup: At least 30 minutes

e Other Conditions: Environmental conditions such
as vibration, shock, external magnetic field and
electric noise should not be so bad as to affect
instrument operation.

10-2. Overall Inspection.

The tests described below are to inspect whether
the functions of the instrument in use are normal or
not.

Hence, when maintaining or servicing the instru-
ment, it is not always required to test all items
described below.

(1) If you adjust items in the internal assembly, after
adjustment be sure to check item 10-2-1 “Meas-
urement Accuracy Test” and item 10-2-2 “Re-
cording Accuracy Test”.

(2) If any problem has occurred with any function
corresponding to any of items 10-2-3 “Burnout
Operation Test” through 10-2-11 “FAIL Display
Function Test”, it is sufficient to test only the
corresponding item.

Overall inspection 10-1

(3) The testing method covers instruments conform-
ing to ANSI standards. For instruments conforming to
DIN standards, for thermocouple and RTD inputs, use
DIN standard tables to substitute values and carry out
the tests.

10-2-1. Measurement Accuracy Test.
(1) Instruments to be Used
® DC Voltage Standard: Accuracy £0.01 % or better

e AC Voltage Standard: Accuracy *0.1% or better

e Decade Resistance Boxes: Accuracy 0.01% or
better

e Digital Multimeter: Accuracy +0.01 % or better

(2) Measurement Accuracy Test in DMM Mode

(2-1) DC Voltage (DC V)

1) Set the instrument to DC voltage measurement
mode.

2) Using a DC voltage standard, apply an input volt-
age corresponding to each range shown in Table
10-1 between the DMM H and L input terminals
on the instrument front panel. To apply an input
voltage, use the measurement leads supplied with
the instrument.

3) Confirm that the values displayed on the instru-
ment are within the tolerances listed in the table
below.

Table 10-1.
Range Input* Accuracy Moeasured Value Tolerance
0020.000 mV 20.000 £ 0.050mV
0010.000 mV 10.000 + 0.030mV
20mV 0000.000 mV + (0.2% of rdg + 10 digits) 00.000 ¢ 0.010mV
-0010.000 mV -10.000 2 0.030 mV
-0020.000 mV ~20.000 + 0.050 mV
200mvV 0200.000 mV + (0.2% of rdg + 5 digits) 200.00 £ 0.45 mV
2V 02.00000 V + (0.1 % of rdg + 5 digits) 2.0000 = 0.0025 V
20V 020.0000 V + {0.3% of rdg + 5 digits) 20.000 * 0.065 V
50V 050.0000 V + (0.3 % of rdg + 5 digits) 50.00 + 0.20V

« DC Voltage Standard Output Voltage.
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(2-2) AC Voltage (ACV)

1) Set the instrument to AC voltage measurement
mode.

2) Using an AC voltage standard, apply a 100Hz
sinusoidal input voltage, as prescribed for each
range shown in Table 10-2, between the DMM
H and L input terminals (use the measurement
leads supplied with the instrument).

3) Confirm that the values displayed on the instru-
ment are within the tolerances listed in the table
below.

(2-3) Resistance (£2)

1) Set the instrument to resistance measurement
mode.

2) Using the measurement lead supplied with the
instrument, connect a decade resistance box be-
tween the DMM H and L terminals on the instru-
ment front panel.

3) While calibrating the resistance value with a digital
multimeter, adjust the decade resistance box to set the
resistance values listed corresponding to each range.

4) Confirm that the values displayed on the instru-
ment are within the tolerances listed in the table
below.

(2-4) AUTO Ranging Performance Check
While testing the measurement accuracy described
above, —items (2-1) to (2-3)—sequentially increase
or decrease the input in the vicinity of each range
full scale value, and confirm that UP/DOWN auto
ranging is performed correctly.

(3) Measurement Accuracy Test in TREND/LOG-
GING Mode.
(3-1) DC Voltage (mV) and Thermocouple (TC)
Input Version

1) Set the instrument to TREND or LOGGING
mode, then set the range code corresponding to
each range listed in Table 10-4.

2) Using the DC voltage standard, apply an input
voltage corresponding to each range listed in the
table between the input terminals + (A) and - (B)
on the instrument rear panel.

3) Confirm that the values displayed on the instru-
ment are within the tolerances listed in the table
below.

Table 10-2.
Rangs input* Accuracy Measured Value Tolerance
2v 00.000V 0.0000 + 0.0040 V
02.000 V 2.0000 £ 0.0120V
20V 020.00V £ (0.4 % of rdg +0.2% of range) 20.000 £ 0.120 V
200V 0200.0 V 200.00 £ 1.20V
250V 0250.0 V 2500 1.5V
* AC Voltage Standard Output Voltage.
Table 10-3.
Range Input* Accuracy Measured Value Tolerance
200 0000.00 + (0.2% of rdg + 5 digits) 000.00 £ 0.15 Q2
2000 0200.00 2 200.00 + 0.55 Q
2k0 02.0000 k2 However, on tha 200 &2 range, 2.0000 £ 0,0045 kQ2
add 10 digits to the measured
20ka 020.000 k2 value for the resistance of the 20.000 # 0.045 kQ2
200 k2 0200.00 k2 measurement leads. 200.00 = 0.45 k2
2MQ 02.0000 MQ2 2.0000  0.0045 M2

« If the accuracy of the resistor is +0.05% or worse, calibration using a digital multimeter is required.
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Table 10-4.
Range Code Input® Accuracy Measured Value Tolerance
0020.000 mV 20.000 = 0.050mV
0010.000 mV 10.000 + 0.030 mV
20mV 00 0000.000mV + {0.2% of rdg + 10 digits) 00.000 £ 0.010mV
-0010.000 mV -10.000 + 0.030mV
~0020.000 mV ~20.000 £ 0.050mV
200mVv 01 0200.000 mV + (0.2% of rdg + 5 digits) 200.00 £ 0.45mV
20V 03 020.0000 V + (0.3 % of rdg + 5 digits) 20.000 = 0.065 V

« DC Voitage Standard Output Voltage.

(3-2) Resistance Temperature Detector (RTD) Input
Version

1) Set the instrument to TREND or LOGGING
mode, then set the range code corresponding to
each range listed in Table 10-5.

2) Connect the decade resistance box between the
input terminals + (A) and ~ (B) on the instrument
rear panel. Set the decade resistance box to the
resistance value corresponding to each testing
temperature listed in the table.

3) Confirm that the values displayed on the instru-
ment are within the tolerance listed in the table
below.

4) For the °F measurement version, operate as per
procedure 1) to 3) and confirm that the measured
value displayed is within the tolerance listed in
Table 10-6.

Table 10-5.
Rangs Cods Test point input* Accuracy Measured Value Tolerance
-200.0°C 017.140Q ~200.0 £+ 0.5°C
Pt 1000 -25.0°C 090.020 Q ~25.0£0.3°C
1mA 20 150.0°C 158.290 O £ {0.1% of rdg + 0.3°C) 150.0 £ 0.4°C
325.0°C 222.940 2 326.0 = 0.6°C
§00.0°C 284.020 500.0 £ 0.8°C

» |f the accuracy of the resistor is £0.03 % or worse, calibration using a digital multimeter is required.

Table 10-6.
Range Code Test point Input* Accuracy Measured Value Tolerance
-328.0°F 017.1400 -328.0  0.9°F
-] -]
Pt 1009 -13.o° F 090.020 . -13.0¢ 0.6°F
1 mA 20 302.0°F 168.290 Q + (0.1% of rdg + 0.6°F) 302.0 £ 0.9°F
617.0°F 222.940 Q 617.0+ 1.2°F
932.0°F 284.020 Q 932.0+ 1.6°F

» |f the accuracy of the resistor is £0.03 % or worse, calibration using a digital multimeter is required.
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10-2-2. Recording Accuracy Test. _
(1) Instruments and Other Items Required for Test
® DC Voltage Standard: Accuracy £0.01 % or better

® Decade Resistance Box: Accuracy £0.01% or so

® Scale: Should be accurate over environmental
range of temperature and humidity.

(2) Testing Method
(2-1) DC Voltage (mV) and Thermocouple (TC)
Input Version

1) Set the instrument to TREND mode, and using a
DC voltage standard, apply input voltages corre-
sponding to the five test points (listed in Table
10-4) on 20mV range decreasingly then increas-
ingly between the input terminals on the instru-
ment rear panel and carry out recording.

2) Measure each recorded point with the scale, con-
firm that recording error at each test point is with-
in £0.2 % of span (150 mm) or within 0.3 mm.

(2-2) Resistance Temperature Detector (RTD) Input
Version

1) Set the instrument to TREND mode, and Pt 100 Q2
(1 mA) range and connect a decade resistance box
between the input terminals on the instrument
rear panel. Adjust the decade resistance box to set
resistances corresponding to five test points in the
range (see Table 10-5 or 10-6) increasingly then
decreasingly and carry out recording.

2) Measure each recorded point with the scale, con-
firm that recording error at each test point is with-
in 0.2 % of span (150 mm) or within #0.3 mm.

NOTE

Chart paper expands or contracts as ambient
humidity varies. The degree of expansion or
contraction depends on chart manufacturer and
chart material. Generally, for ambient humidi-
ty variations in the range 60 £20 %, the range of
expansion or contraction of the chart is 0.3 to
*0.4 %.

Hence, when extremely accurate measurements
—like this test, non-defective or non-conform-
ance is determined by measuring the dimen-
sions of the chart recording—are required, avoid
using the graduation printed on the chart paper;
instead use a scale that is accurate over the
environmental range of temperature and
humidity.

10-2-3. Burnout Operation Test.
This test applies to the thermocouple (TC) input
version.

(1) Items Required for Test
o 10MQ fixed resistor.

(2) Testing Method

1) This test applies to the thermocouple input version
(range code: 10 to 18).

2) Connect a 10ME resistor between the input
terminals + (A) and - (B) on the instrument rear
panel, and confirm that display and logging print-
out (manual print) are as follows:

Display : ——~—-— °C
Printout: = s %% C

10-2-4. Reference Junction Compensation Accuracy
Test.

(1) Tools to be Used

e 0°C Reference Temperature Equipment

® Thermocouple: Type K (calibrated)

e Thermometer: Calibrated

(2) Testing Method

1) Turn on the 0°C reference temperature equipment
power supply and allow the equipment tempera-
ture to stabilize.

2) Meanwhile, connect a calibrated Type K thermo-
couple between the instrument’s channel 7 input
terminals as shown in Figure 10-1, and set the
range code corresponding to that channel to 13.
Insert the junction of the thermocouple into the
0°C reference temperature equipment. At this
time, avoid contact of the junction with the refer-
ence temperature equipment wall—insert the junc-
tion so that it is at least 10 mm from the wall.

0°C Reference
Temperature
Equipment

CH7? e

Calibrated Type K
Thermocoupie

Figure 10-1.

3) When the instrument display stabilizes, read the
value and confirm that measurement error is
within £0,5°C of the calibrated value®.

*=: When calibrating temperature, it is always neces-
sary to monitor temperature in the 0°C reference
temperature equipment using 2 calibrated thermo-
meter.



Overall Inspection 10-5

REFERENCE

1) According to the specifications, the measure-
ment accuracy for 0°C measurement is
£0.5°C and the reference junction compen-
sation accuracy is £0.5°C, so overall meas-
urement tolerance is within +1.0°C.
However, before shipment the instrument is
adjusted so that when 0°C is measured, the
measurement accuracy is within +0.5°C
including the reference junction compensa-
tion accuracy. If the measurement error is
outside the tolerance described in the above-
mentioned specification standard, even when
a calibrated thermocouple and calibrated
temperature equipment are used, the failure
may be due to “adjustment shift” in the
reference junction compensation circuit.

2) A special jig is required for adjusting the
reference junction compensation circuit, so
on-site readjustment is difficult. Therefore,
if the reference junction compensation
circuit fails, replace the reference junction
compensation PCB (RJC BOARD ASSY:
B9541WZ-0) shown in Figure 10-2 with new
one.

O R@ R1 RJC BOARD&S)SY
— E
sla Q
ct Q! B9541WZ-0

Figure 10-2.
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10-2-5. Recording Format Test.

(1) DC Voltage (mV) and Thermocouple (TC) Input

Version

{Preparation}

1) Confirm that the instrument power switch is
turned OFF.

2) Remove the cover assembly from the instrument
and put the instrument in the state as shown in
Figure 3-2.

3) Set switch swz-@ on the MAIN CPU CARD
ASSY shown in Figure 3-2 @0 to ON.

4) Remove the input terminal cover on the instru-
ment rear panel, and connect input terminals + (A)
and - (B) of all channels CH1 through CH12 in
parallel.

5) Using the measurement leads supplied with the
instrument, connect the DMM input terminals H
and L on the instrument front panel and short
circuit the other end clips.

6) Open the front panel door, remove the chart drive
assembly from the mainframe and remove the
internal memory backup batteries from the holder.

[Operating procedure]

1) Reassemble the chart drive assembly which was
removed in step 6) above. Turn the power switch
ON.

2) Use the front panel keys to enter the following
data:

CLOCK: 85 01 01 00 05

(Year Month Day Hour Min.)
CHART SP :100mm/h
PRINT TIME : 05
SCAN : FIX (58)

3) Press LIST key then press PRINT key and confirm
that the record shown in Figure 10-3 is printed
out.

13 o6.0000v. . | b
12 L 0.0000V B R T BN A —
11 L 0.#4000v 2 o
10 L 0,0000V
09 L o.do01v |- -1~ - R
08 L 0.2000V '
07 L 0.3000V -
06 H 0.9001V
06 H 0.3600V " B I e S
04 H 8.3000V 13
03 M 0.3000V o
02 ¥ 26.1°cC. |. O (O - e ]
o getind TI I -
Jan, 01 21 :_.os...._. . . s :
- 0 TR R
wl T
s R
0 3 5 10
13 0.¢000V :
12 L 0.04000V - i e
fh L oronely ‘ i
. ' ! 13]L 00100
e & 3 saast ‘ B e 13
06 H 0.0000V ‘101L oo:00
05 H 0.0001V"" —|--f -} o} =emee——89dL 08300
04 H 0.0000V 3 08 L 00500
03 H 0.0001V 97-L 00200
L T Sl s
1002Lm 2 S o:lu 00100
Jan.01 dosos._| : 03 |4 00100
1 —|=-{-=|r—~———927K co100
1 ’ i . K 03| oos00
rTTTem 60200 “Jan.01.85 ) o CHRRT"SPEED"E""’1‘0’0’;]57&“’
"CH RANGE LEFT END  RIGHT END  HIGH ALARN - LOY ALARM |
~01-20aV -1.000HY - 9,000MV -- =1, 000NV -Cf)mmm oo |
.82 Type T 0.90°C 100.0°C =20.0°C ¢y e
32y -0.7500V  1.7500V  -1.0000V (i)' ;
;04 72V -0.3750V 1.6250V " TTSLB000V T AR
05 2v -1,0000v 1.5000v ~1.0000V «¢f>» . e
- 062V =1.12500 - [ 37500 --=1, 0000V - € f-demmm oo ]
07 2V -1.2500v 1.2500v ' Po1.0800V 2
03 2V -1L37500 1.1280V __ 1.0000v 12E
49 2V -1.5000V 1. 0000V TTOTTLL00000 12
10 2V -1.6250V 0.8750V . P 1.0000V 2)
1129 -1,7500V  0,7500¢ --- -- Ceme i 000V —2)
12 2y -1.8750V 0,6250V ©of.0000V (2)
13 2V ~2.0000V  0.5000 ; :
| . R
1G b ) 2 foo a0
I A e i)

Figure 10-3.
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4) Next, press MAN PRINT key and confirm that the 5) When the test is completed, turn off the instru-
instrument print out is as shown in Figure 10-4. ment power switch and set SW2-(@ to OFF to
return the instrument to normal operation mode.

[01:34° ""Jan.01.85 | . 13 =0.000tV

01K - 0.0120V 02°H -26.2°C - {03 H 0.0000V--~04 H 0. 0000V -

-0S-H--0. 0090V .—-..-06 .H.-0. 0000V ——707 L—0.0000U———08 L-0. 00009——

09 L 0.0000v. __10L 0.0000v lrll L. 0;00000 ,_-_12 f. 0.00000
N . N i i . s !

T

. l |
ol | | I
2§t f e e 3
P -
f

|
!
A P
IO R b 3 ...:. ..7 T

JRE UGN SR SN

T T
. T M AT
[ | I R (I
Fxgure 10-4
(2) Resistance Temperature Detector (RTD) Input 2) Remove the input terminal cover on the instru-
Version ment rear panel, and connect a decade resistance
[Preparation] box whose resistance is set to 1002 to input
1) Confirm that the instrument power switch is terminals + (A), — (B) and b (all channels CH1
turned OFF. through CHI12 connected in parallel) as shown in
Figure 10-5.

®©0% ®

@]

oo

®

‘ﬁ Decade Resistance Box
%o¢ccc¢

(Set t0 100 Q2)

'

Terminals + {A) and - (B) of all channels are connected in paralle! and connected to
the terminals of decade resistance box as shown.. ¢

Connect either of the b terminals to the ground terminal (=L~} of the decade resist-
ance box.

Figure 10-5.
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3) Using the measurement leads supplied with the
instrument, connect the DMM input terminals H
and L on the instrument front panel and short
circuit the other end clips.

4) Open the front panel door, remove the chart drive
assembly from the mainframe and remove the
internal memory backup batteries from the holder.

[Operating procedure]

1) The same as [operating procedure] 1) and 2) in
(1) above.

2) Press the front panel keys to set the ranges as
shown in Figure 10-6.

3) Press LIST key then press PRINT key and confirm
that a record like Figure 10-3 is printed out.

4) Next, press MAN PRINT key and confirm that a
record like Figure 10-4 is printed out.

(3) Resistance Temperature Detector (RTD)/DC
Voltage (mV) and Thermocouple (TC) Input
Version

[Preparation ]

1) Confirm that the instrument power switch is
turned OFF.

2) Remove the input terminal cover on the instru-
ment rear panel, connect a decade resistance box
whose resistance is set to 1002 to input terminals
of CH1 to CH6 in the same manner as for the RTD
input version (see (2) above and Figure 10-5).

3) Short circuit together input terminals + (A) and
~ (B) of ali channels CH7 through CH12.

4) The operating procedure described below is the
same as [preparation] 3) and 4) in (2) above.

[Operating procedure]

1) Same as [operating procedure] 1) and 2) in (1)
above.

2) Press the front panel keys to set the ranges as
shown in Figure 10-7.

3) Press LIST key then press PRINT key and confirm
that a record like Figure 10-3 is printed out.

4) Next, press MAN PRINT key and confirm that a
record like Figure 10-4 is printed out.

CH RANGE LEFT END RIGHT END  HIGH ALARM  LOW ALARM
0
02
03 { Ptl00R -20.0°C 80.0°C
04 | (1mA)
05
06
07 -30.0°C 70.0°C  -10.0°C(1)
08 -40.0°C 60.0°C +10.0°¢(2)
09 { Pt100n -50.0°C 50.0°C
10 | (WmA) -60.0°C 40.0°C
1 -70.0°C 30.0°C
12 -80.0°C 20.0°C
13 20mv  -9.000mV  1.000mV
Figure 10-6.
CH RANGE LEFT END RIGHT END HIGH ALARM  LOW ALARM
01 -30.0°¢ 70.0°C -10.0°¢
02 -40.0°¢ §0.0°C +10.0°C
03 | Pt100R -50.0°C 50.0°C
04 | (1mA)  -60.0°C 40.0°C
05 -70.0°¢ 30.0°C
06 -80.0°C 20.0°C
07 20my  -1.000mv  9.000mV
08 Type T  0.0°C 100.0°¢
09
° } 20my  -1.000mV  9.000mV
12
13 20V -9.000mV  1.000mV ‘

Figure 10-7.



10-2-6. Printout Quality Test.
Using the record printed out by paragraph 10-2-5
“Recording Format Test”, check the following items.

1) Dot size: $0.3 {0 ¢0.5mm
2) Color and Channel number:

TREND ; Purple (1,7, 13), Red (2, 8)
Green (3, 9), Blue (4, 10)
Brown (5, 11), Black (6, 12)

LOGGING ; Purple (all channels)

3) Channel number should be printed out in the same
color as trend recording,

4) No color shading and no color mixture.

5) No blurred or broken sections of printout.

6) No distortion in printout characters.

7) Scattering (range of random fluctuation) of
printed positions may be up to 0.2mm as shown
in Figure 10-8, and when input is constant, printed
position should not fluctuate cyclically.

res— Up to 0.2 mm
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10-2-7. Key/Display Function Test.
(1) Initial Conditions After the Power Supply is
Turned On

NOTE
When carmrying out this test, channel input
terminals may be either short-circuited or left
unconnected.

(1-1) When memory backup batteries are not in-
stalled.
1) With memory backup batteries removed from the
instrument, turn on the instrument power supply.
2) Confirm that the instrument display is in CLOCK
mode as shown in Figure 10-9 and the instrument
initial display is
85 01 01 00 00
(Ganuary 1Ist 1985 00hour 00 minute)
and the LEDs are lit as shown in the figure.
3) Confirm that the carriage moves to the left 0%
side to access the zero point detector then stops,
ready for plotting.

Figure 10-8.
' )
O sawere © mowoa MODE | DISPLAY | SET
O aan CH NO. ALARM DATA w , |@™e0 | D omnwm) |0 Rce
om = 1 Y, T A vl el s
BATTERY l_l .I 1 1] L 1 [ ] [_I [J 2  xaq SCAN 8 CLOCK Q cLocx
CHART M2 I gayto [ CHART SP/NTWL
ommre | [t ] ""“r"""'";l}'wl woon T e | Q Ax(ss) © Pt TINE
\_/ ! J
TREND
Fiashes every two seconds AUTO LEDs Jit
Flashes every second CLOCK

Oomm oo’y oacl, oW
opRINT oust ox,'}, O swFT

Ail LEDs OFF

Figure 10-9.
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(1-2) When memory backup batteries are installed.
1) With memory backup batteries installed, turn on
the instrument power supply.
" 2) Press the front panel keys to enter the following
data:
CLOCK: 85 01 01 00 00
(January Ist 1985 00 hour 00 minute)
CHARTSP : 100mm/h
PRINT TIME : 05
SCAN : FIX (58)
PRINT :ON
3) With the instrument set as above, tum off the
instrument power supply and after at least 10s has
elapsed, check that the instrument display is as
shown in Figure 10-10.
4) Confirm that the carriage moves to the left 0%
side to access the zero point detector once, then
continues scanning at 5-second intervals.

(2) Key/Display Function Test

1) Confirm that when each function key or switch
shown in Table 10-7 is pressed, the corresponding
LED shown in the table is lit.

2) Confirm that while pressing CHART FEED key,
chart is fed with a chart speed of 10 mm/s.

3) For the programming keys listed in Table 10-7, in
the SET mode, press each key to confirm that the
character corresponding to each key is displayed
on the 7-segment LED.

4) Set the instrument in RANGE SET mode, press
the programming key several times until all
digits of the 7-segment LED are & . Also confirm
that F/ display LED displays F or - andsign
display LED display + or -.

5) Set KEY LOCK switch to [ mark position to
set the instrument in KEY LOCK state. In this
state, confirm that all keys except for DISPLAY
key are disabled. It's sufficient to perform this
test for only one key apart from DISPLAY key.

Displays sqecified time
e / h
O smeLE O MoNTOR /
MODE DISPLAY | SET
0 s CH NO. ALARM DATA w v | @™m0 | oo |ORranae
O Fac cilml o o 1 © v | OGN | Doammen | OALARM
BATTERY E o | 1] 1] LI L U e xq SCAN 8 cLock O cLoeK
we | gavro ) CHART SP/NTVL
omumre | | || oriare] waon 1 e | ® Axiss) O P e
] L J
|
TREND
. Flashes every second FIX (6S) } LEDs lit
Not lit CLOCK
Oomm 0oc’%Y  oac,Z,  onl%s
- =
Only PRINT LED lit
PRINT ousr O& oswT Y '
A8 d O
Lit

Figure 10-10.




Table 10-7 (1/2).

Overall Inspection

10-11

o

2 function is selected

Key or Switch LED Function Description
B TREND TREND mode (Analog recording or Analog recording
MODE 3 plus-digital printout) is selected.
B LOGGING LOGGING mode (Digitai Logging printout) is selected.
W AUTO Scanning interval varies corresponding to chart speed.
SCAN (TREND). Scanning interval = INTVL setting (Logging)
B FIX (5S) Scanning interval 5 seconds fixed.
8 DATA (AUTQ)| Measured data is displayed. CH No. updated every
3 seconds.
CH NO. ALARM DATA
I'I' .
= +| @]
DISPLAY B DATA (MAN) Measured data is displayed. Select CH by CH key.
t
B CLOCK Clock display.
[
&\5)05| | 18 230
b o e |, | oo 1w |
In DATA (MAN) mode, increments CH No. each time
CH CH key is pressed.
If this key is held pressed it auto repeats, incrementing
CH No. continuously.
>
M r RANGE RANGE setting mode, only MSD is lit brightly,
s { other digits are lit dimly.
5 B ALARM ALARM setting mode, only MSD is lit brightly,
5 other digits are lit dimly.
w Bl CLOCK CLOCK setting mode, only MSD is lit brightly,
SET { other digits are lit dimly.
B CHART SP CHART SPEED (in TREND mode) or INTERVAL
/INTVL {in LOGGING mode) setting mode, only MSD is lit
brightly, other digits are lit dimiy.
“B PRINT TIME PRINT TIME setting mode {only in TREND mode),
only MSD is Iit brightly, other digits are lit dimly.
When this key is turned ON, recording (TREND/
PRINT ON/OFF LOGGING) is performed.
MAN PRINT ON/OFF Each time this k?Y is press.ed, carries out one measure-
ment scan and digital logging.
LIST ON/OFF Prints out setting data.
CHART FEED J— Chart can be fed by pressing this key.
DMM ON/OFF DMM function is activated when this key is turned ON.
DC e0C DC function is selected
AC ( \ AC function is selected DMM tunction
® AC [ 29}
N
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Overall Inspection

Table 10-7 (2/2).

Key or Switch LED Function Description
0t09 7 segments Pressing numeric key displays corresponding numeral
0 to 9 on the display.
Pressing alphabetic key {(when SHIFT LED is lit) displays
F . .
At F.H L P 7 segments corresponding alphabetic character A to F, H, L or P
When this key is turned on, characters such as A to F,
SHIFT ON/OFE H, L, P orf/~ can be input. *1

> When this key is turned off, 0 to 8, +/-, OFF(-),

v can be set.

g

E A 7 segments Sets sign.

©

&

g OFF (=) 7 segments Sets skip, alarm operation OFF, alarm relay operation
OFF,

4 ) 7 segments Brightly lit digit shifts left and right.
/-/ - 7 segments Designates range left end and right end.
Setting data is read; when data is correct, all digits are
7 segment. . . L 4
ENT segments brightly lit, if data is invalid then all digits flash.
KEY LOCK — Keys other than DISPLAY key are disabled. 2

«1: If SET key is released with the SHIFT key set to ON, the SHIFT key cannot be set to OFF by pressing the SHIFT key.

+»2: Slide switch.

10-2-8. Battery Alarm Function Test.

(1) Instrument and Tool to be Used

® DC Voltage Standard: Use the instrument which
was used for measurement accuracy test in par.
10-2-1.
Stabilized DC power source and DC voltmeter
may be used.

(2) Testing Method

1) Remove the memory backup batteries. Using the
DC voltage standard, apply a DC voltage of 4V
between both terminal of the battery case, observ-
ing the correct polarity for the applied voltage.

2) Gradually decrease the applied voltage from 4V,
and confirm that when the voltage is within 3%0.1
V, the red LED for “BATTERY” alarm on the
front panel flashes approx. every 2 seconds.

3) When the test is completed, the instrument should
be reassembled.

10-2-9. Chart End Detection Mechanism Test.

1) Confirm that the instrument power supply is
tumed OFF and pull chart stock out of the main-
frame.

2) As shown in Figure 10-11 load new chart so that
the length from the printout position to chart end
is 2000100 mm (Approx 32 to 35 folds) and the
direction of chart end agrees with the direction
shown in the figure.

Printout position

I

z Ch
Chart art end

Figure 10-11.




NOTE
® When new chart is used, to prevent chart
from duplicate feeding and jamming, fan
chart thoroughly at both ends as shown in
Figure 10-12 before installing chart in the
chart stock.

Figure 10-12.

® When chart is installed in the chart stock, be
careful not to double over the end of chart
paper.

® Chart paper—which should be neither wrin-
kled or folded—of an appropriate length
may be used.

3) Reinstall the chart stock in the instrument.
Turn on the instrument power supply.

4) Press CHART FEED key to feed chart.

$) When new chart is used, confirm that red

“CHART” indication LED on the front panel
lights after red RENEW CHART mark printed on
the right of the chart is passed.
If chart cut to an appropriate length is used, after
the length between the printout position and chart
end shown in Figure 10-11 reaches approximately
855 mm, confirm that the “CHART” indicator
LED lights.

6) After the “CHART” indicator LED lights, confirm
that the instrument feeds chart 60 mm and stops
feeding, at the same time confirm that the chart
remaining between printout position and chart end
is approximately 795 mm or less.

7) When the test described above is completed and
chart is removed from the chart stock section, con-
firm that the ‘“‘CHART” indicator LED remains
lit.

Overall Inspection 10-13

NOTE

In 5) and 6) steps described above, the
“CHART” indicator LED may flash for

a while after passing RENEW CHART mark or
after the length of chart remaining between the
printout position and chart end falls to approx-
imately 855mm. This is not due to unstable
instrument operation.

10-2-10. Alarm Function Test.

1) Press SET key to set the instrument in ALARM
setting mode. For each of the following settings,
refer to chapter 7-9 ALARM setting.

2) Carry out high alarm (H) or low alarm (L) settings.

3) For ‘“‘alarm operation available or not required”
specify available (A).

4) The two relays RLY1: No. 1 and RLY2: No. 2
should be specified as high limit alarm relay and
low limit alarm relays.

5) Next, set high and low limit alarm value.

6) Apply input voltage of higher than high limit
alarm setting value or lower than low limit alarm
setting value to the instrument and confirm that
the status of relay output terminals between C
and N.O. is “Closed”, or confirm that the status of
alarm connector—mounted on the instrument rear
panel—pins (for RLY1: between pins 3 and 2, for
RLY2: between pins 10 and 9) is “Closed”.

7) At the same time, confirm that red “ALARM”
indicator LED lights, and the 6th 7 segment LED
from the left of the display displays “H” in high
limit alarm operation or “L” in low limit alarm
operation.

NOTE
When alarm function operates, in TREND
mode, note that hysteresis of approximately
0.5 % occurs as shown in Figure 10-13.
In LOGGING mode no hysteresis occurs.

. Hysteresis -
t Approx. 0.5%

A A

Low limit set point High limit set point

Figure 10-13.
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10-2-11. Fail Display Function Test.

(1) Confirm that when the instrument operates
normally, the red “FAIL” indicator LED on the
front panel does not light.

(2) Confirm that “FAIL” indicator LED lights when
adjusting each of recording zero, recording span,
recording hysteresis and A/D converter span
described later.

10-2-12. DC Driven Version Test.
This test applies to the DC driven version.

For the test items which are not included in this
paragraph, the tests are the same as those for the AC
driven standard model described above. The follow-
ing tests should be carried out after the tests for AC
power supply version are carried out.

(1) Instruments and Tool to be Used
® DC Voltage Standard: Accuracy £0.01 % or better

® Decade Resistance Box: Accuracy +0.01% or
better

® Stabilized DC Power Supply: with capacity 10V,
3 A ormore

(2) Testing Method (mV, TC input version)

1) Disconnect power supply cord from AC power
supply connector on the instrument rear panel.

2) Connect a stabilized DC power supply adjusted to
10.0V (Low limit operation voltage) to the DC
connector and turn the instrument power switch
ON. When connecting the DC power supply
observe correct polarity.

3) With the DC power supply ON, carry out the
measurement accuracy test described in paragraph
10-2-1 for only the DC 20 mV range in both DMM
and TREND/LOGGING modes, and confirm that
specifications shown in Tables 10-1 and 10-4 are
satisfied.

4) Carry out the test in the same way as item (1) of
paragraph 10-2-5 recording format test and con-
firm recording results.

(3) Testing Method (RTD Input Version)

1) The same as step 1) in (2) described above.

2) The same as step 2) in (2) described above.

3) With the DC power supply ON, carry out the
measurement accuracy test described in paragraph
10-2-1 for only the DC 20mV range in DMM
mode, and confirm that specifications shown in
Table 10-1 are satisfied.

4) Set the instrument in TREND/LOGGING mode,
and carry out the measurement accuracy test for
pt 1002 (1mA) described in paragraph 10-2-1
item (3-2) and confirm that the specifications
shown in Table 10-5 or 10-6 are satisfied.

5) Carry out the test as in paragraph 10-2-5 Recording
Format Test item (2) and confirm the recording results.



11. ADJUSTMENT

11-1. Overall Adjustment (Electical Circuit).
Standard Environmental Conditions for
Adjustment,
Same as section 10-1 ‘“‘Standard Environmental
Conditions for Overall Inspection™.

11-1-1.

11-1-2. Instruments to be Used.
® DC Voltage Standard: Accuracy +0.01 % or better

® Digital Multimeter: Accuracy +£0.01% or better
11-1-3. Switching to Adjustment Mode.
Switch SW2 on Main CPU Card Ass’y: B9544WL

is used to switch between the normal operating mode
and the adjustment modes shown in Table 11-1.

Table 11-1.

Adjustment 11-1

Before switching from the normal operating mode
to an adjustment mode, be sure to turn OFF the
instrument power supply and not original SW2 set-
tings. However, for switching between adjustment
modes, the instrument power supply may be left ON.

Table 11-1 shows, from left to right; adjustment
mode names, SW2 setting statuses, PCBs on which
corresponding potentiometers to be adjusted are mounted,
displays on the display section and the instrument operating
conditions.

NOTE
® Before switching to adjustment mode, make
a note of SW2 settings in normal operating
mode.
® When adjustment is completed, return SW2
settings to those of normal operating mode.

Adjustment Mode.

Adjust- Adjustment ltem
ment MAlB';g:.:JwiARD SW2 Potentiometer, Display Operation
Mode Switch
g Bit 7(6(8(4(31]2]1 A/D CARD <0- FAIL——— Lit A/D operation only,
? B9541WE/WG ' no recording
2C Wi W i
] w2 | Zieiele e e | ' v
3& |W?(5|8(5|5|5|8(5/8 R51 L2 [Aidd |+ [20000
o
<
22 Bit|8|7]6|s|a|3]2]1 MAIN CPU % FAIL Ui Dot printing back
58 > wielelelelzlz CARD ' and forth near to
S 2 SW2 ST T AT Ty B9S41WL ' : T o approx. 80 % point
3 (=} C| O I b !
§I>' il o e Al l | -“ L"/“HE{ ” : H}dl"l‘ ] {amplitude approx.
sws-3, @ 20%, color: purple)
2 Bit|8'7|6]5|al3l2]1 g::\éCPU 8¢ FAIL=—m1Lit Conqnuousocioz
O clelelelele printing at 0%
53 w2 | Zlujw|w|w|lw|luw| 2 W ) i
I B 1S ) a0 | T | RINCZTETVIN |
SW3
2 Bit|8|7!6(5[4[3|2(1 MAIN CPU -"*'. FAIL —-—Lit Continuous dot
= CARD printing at 100 %
TG [TRR VRS FTOR ATV T w
- -4 2 ] ! 1 | ¢ ) .
25 |W2|8|5\5\8\5(5/8)5 Boxwe | | || S|FAN|[ | Aidd || eont
& SW4 (color: purple)
sws-(D, @
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11-14. Adjustment Procedure.

Span
mV-TC/RTD Input Versions)

1) With the instrument power supply turned OFF,

set switch SW2 on the Main CPU Card ASS’y:

B9544WL as per Table 11-1 “A/D Converter Span”

(1) A/D Convert

Adjustment

er

adjustment mode.

2) with the A/D Card Ass’y: B9541WE/WG installed
in the mainframe, turn on the power supply and

allow the instrument to warm up for at least 15
minutes.

3) Using a DC voltage standard, apply a voltage of
+2.0000 V DC between CH7 input terminals on
the instrument rear panel.

4) Next, adjust the GAIN adjustment potentiometer
R51 on the A/D Card Ass’y: B9541WE/WG shown
in Figure 11-2 so that the display is within the
range +2.0000 £ 0.0002 V.

Adjustment (mV.TC,

Sw2

SW3 SW4 SW5

TP ;_‘
COM - g - |
+ ®=F V] + 88 e »
m -3 ) '
3 g 8| |d o lils 3 :
| o S ~lo ale
@ g2 b1ES -[= © g
P2 = o
| O i o
A | omo— - - - 2 >
28 ' 8g 25| (eS| 28] |« . o | S o e 3!
TT EXx zx Zzx © © © ] £ M M !
w B [l (28] [85) (23| |8 | | & | 8| QL LLLER]| - 2
BN 3 2 2 ° 28 13Rc |8 o BB g 8
SO FEelAP - 3P ek |- & {51P (o ST
+* : « glz gz~ ©
* '1'5 @ s R6 ? 212 32 >
GTrPu. TS .'mE ~ g
J o 8 b |
N
| g )3 $ M 4 MR ™ 0. &
= 8¢ S Jem " . o o < olCT :
© hg I~ o~ elsl ©mie © #|Q of & =
®la <o Nm Nj & NI g8 <> < Sia
LI ais Sla 3{0 SIH S g le 32
(I 505 e o |3
- 2 - L] o rci3 -
5 -
@TPs § A é g g
| - ™Re ’__V_ ™ M ¥ d e el . §¢
cas @ ~ " <
! ] TPo@ t[Ble 1&le |3l |52 |Ele El 8- gz
uaa 2 ial3 (4|3 43 wl3 215 @|3 3e
?° [ 0 % 1l el e
-~ _J _J D L. o (& | ¢
0o cs 022 R23 L 21 4+
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4 -3 O L &
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Figure 11-1. Main CPU Card Ass’y: B9544WL.
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Figure 11-2. A/D Card Ass’y: B9S41WE/WF/WG.

(2) A/D Converter Span Adjustment (RTD Input
Version)

1) With the A/D Card Ass’y: B9541WF installed in
the instrument, turn on the instrument power
supply and allow the instrument to warm up for
at least 15 minutes.

2) Connect a digital multimeter which is set to DC
voltage measurement mode between test points
TP3 (+Es) and TP1 (COM) on the A/D Card Ass’y
(See Figure 11-2).

3) Adjust the GAIN adjustment potentiometer R51
on the A/D Card Ass’y so that the digital multi-
meter display is within the range 4.93 £ 0.01 V.

NOTE
Input connection is not required for this ad-
justment, and switch setting status of SW2 on
the Main CPU Card Ass’y does not affect this
adjustment.

(3) Recording Hysteresis Adjustment

1) Set switch SW2 on the Main CPU Card Ass’y
shown in Figure 11-1 as per Table 11-1 “Record-
ing Hysteresis’”” adjustment mode.

2) When the instrument is set to this mode, the
instrument printer performs back and forth dot
printing in the vicinity of 80% graduation on the
chart with amplitude approximately 20 % (printing
color: purple).

3) Adjust the HYS, SPAN adjustment switch SWS-
(® and @ on the Main CPU Card so that the
hysteresis width of this back and forth dot print-
ing is 0.1 mm or less.

HYS. SPAN

[
e
?




11-4 Adjustment

(4) Recording Zero Adjustment '

1) Set the switch SW2 on the Main CPU Card Ass'y
as per Table 11-1 “Recording Zero” adjustment
mode.

2) When the instrument is set to this mode, the
printer in the instrument performs continuous
dot printing in the vicinity of 0% graduation on
the chart (printing color: purple).

3) Adjust the ZERO adjustment switch SW3 on the
Main CPU Card shown in Figure 11-1 so that this
printed point coincides with 0% graduation on the
chart.

ZERQ
& R
\Lo

61>
SwW3

Every additional step the switch SW3 is turned
clockwise shifts the recording point 0.1 mm to the
right. However, switching from F to O shifts the
recording point 1.5 mm to the left and vice versa.
The switch may also be turned counterclockwise.

(5) Recording Span Adjustment

1) Set the switch SW2 on the Main CPU Card Ass’y
as per Table 11-1 “Recording Span” adjustment
mode.

2) When the instrument is set to this mode, the
instrument printer performs continuous dot print-
ing in the vicinity of 100% graduation on the
chart (printing color: purple).

3) Adjust the SPAN adjustment switch SW4 and
HYS, SPAN adjustment switch SW5- (D and @
so that this printed point coincides with 100 % on

the chart graduation.

SW4 is the switch for fine adjustment, and the
direction and amount of recording point shift are
the same as for SW3 described above.

SPAN HYS. SPAN

07
QQJ@&U‘
(8] E-)
s

(£3
s>
SwW4

==OFF

SWS5 is the switch for course adjustment, and when
@ is switched from
ON to OFF the recording point shifts 1.6 mm
to the left
OFF to ON the recording point shifts 1.6 mm
to the right
@ is switched from
ON to OFF the recording point shifts 3.2mm
to the left
OFF to ON the recording point shifts 3.2 mm
to the right

NOTE
When the adjustment is completed, transfer the
switch SW2 on the Main CPU Card from adjust-
ment mode to normal operating mode. This
switching may be performed with the instru-
ment power supply turmed ON.



¢ Reference
Setting SW2 on Main CPU Card.

Adjustment

Table 11-2. Settings at Shipment (Normal Operating Mode).
o Sw2  bit 8 | 7 |6 |5 |4 |3 |2]:1 Description
Specification
°c te——— OFF ——s X X X X |OFF | std
Tegnperature
umit °F l———OFF—= X X X X |ON | Mustbe specified
Statistical YES jeree—e O F e X X X |OFF | X St'd
computation &
Recording NO (e QF F e X X X | ON | X {Special order}
5 column by column 1, __Grp_ = x X |OFF| X X | Std
€ Logger writing
i Format . ]
5 row by row writing lje—OFF— X X | ON X X (Special order)
1 lnput g:“;' OFF X |OFF| X x x
standard
TC/RTD ANSI/DIN OFF x |on | x x x
DIN/DIN
Up scale OFF OFF | X X X X St'd
Burnout
Down scale OFF ON X X X X (Special order)
X : Don't care
Table 11-3. Settings for Adjustment.
SW2 bit .
Mods 8 7 6 5 4 3 2 1 Daescription
A/DDC2V ADJ ON X X X X X OFF OFF Input CH No. 7
= Recording Zero ON X X X X X OFF ON
-7
g‘ Recording Span ON X X X X X ON OFF
3
f Recording Hysteresis . ON X X X X X ON ON
<
AUTO RANGE Setting OFF l ON [OFF X X X X X RANGE, ZERO, and SPAN are
set automatically as shown in
Figure 10-3.*

X : Don’tcare

For mV-TC input version, this automatic range
setting function is used for checking the record-
ing format, resulting in a recording like that
shown in Figure 10-3.

11-5




11—6 Adjustment

11-2. Adjustment of Each Assembly (Electri-
cal Circuits).

11-2-1. Reference Voltage Adjustment for DMM
Section on A/D Card.

1) Open the DMM input terminals on the instrument
front panel. '

2) Set the instrument to DMM mode and switch to
resistance (£2) measurement range.

3) Connect a digital multimeter — set for DC voltage
measurement mode — between test points TP14
(1V) and TP13 {(R-COM) on the A/D Card Ass’y:
B93541WE/WF/WG shown in Figure 11-3.

4) Confirm that the multimeter display value is

within the range +1 £ 0.0001 V.
If the display value is outside of the range describ-
ed above, adjust the Vref adjustment potentio-
meter R351 shown in the figure so that the display
value is within the rated range.
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Figure 11-3. A/D Card Ass’y: B9541WE/WF/WG.



Adjustment 11-7

11-2-2. Adjustment of 5V DC Power Supply for 11-2-3. Changing Power Transformer and Primary
Logic Circuitry. Coil Connection to Match Power Line
. 1) Using a digital multimeter — which is set to DC Voltage.
voltage measurement mode — measure the voltage The power transformer and appropriate primary
between test points TP1 (+5V) and TP3 (COM) coil tap to be used should be selected according to
on the Mother Board Ass’y: B9541WD shown in the power line voltage using Table 11-4.
Figure 114 and confirm that the voltage measured If required, change the power transformer prima-
is within the range 5.1 £ 0.1 V DC. ry coil tap as per Figure 11-5. After changing the tap,
2) If the value is outside this range the power supply metal terminals of the power transformer must be
or a PCB Ass’y which is drawing current from the completely covered using heat-shrinkable tubing.
power supply may have failed. In this case, turn
off the instrument power supply and unplug the Table 11-4.
A/D, Main CPU and Sub CPU Cards, which are Power Supply Transformer - Terminals
drawing current from the power supply, from the Voltage to be Used to be Used
Mother Board. Connect a load resistor between 100 D,
pins (99,100) and (97,98) of connector CN5 on
the Mother Board as shown in Figure 114, and ::g B9S41FT
adjust 5V ADJ potentiometer R51 so that the 118 ®.9
voltage between TP! and TP3 is within the rated 120
range. 200 @, @
® When adjustment is possible
One of the PCBs which is drawing current from ;gg B9541FW ®.0
the power supply may have failed. Remove the 240 ’

load resistor then mount the PCBs on the
Mother Board one by one to find the failed
PCB which is causing the power supply voltage
to drop.

¢ When adjustment is impossible
5V DC power supply circuit or 12V AC power
supply circuit may have failed. Whether the %
12V AC power sdpply has failed or not can be
checked by using a multimeter which is set to UGt U |
AC voltage measurement mode to measure the ‘—“_H"—L'g' : 22 ‘;U;
voltage between pins 4 and 5 of connector CN6
on the Mother board. Figure 11-5.

TP3 TP1
t | ! |
A P
] [}

J.,/z / N _] ——as0— % cn2 |
L

N
' H
CHART Ra

stoa L1

cMO
!

100>—-—d\,0—-—
929 Fuse
3A
o8 S . 12V AC
250

20W or more
Figure 11-4. Adjustment of 5V Power Source for Logic Circuitry.




11-8 Adjustment

11-2-4. Adjustment of RJC Board Ass’y: B9541WZ.

For the adjustment of this Ass’y, an RJC Board
which has been calibrated and a special jig to thermal-
ly couple this standard to the RJC Board to be adjust-
ed are required.

Thus, on-site adjustment of this Ass’y is impos-
sible. If this Ass'y seems to have failed, it is recom-
mended that it be replaced with a new one.

11-3. Adjustment (Mechanical Assembly).

11-3-1. Chart Lock Mechanism Adjustment.

1) Using two screws (Y9314LB), fix temporarily
spring (B9541LG) and block (B9541LH) shown
in Figure 11-6 to the bottom plate.

2) Insert chart drive assembly (B9541LA) into the
mainframe guide, push part A of the chart drive
assembly and part B of the spring shown in the
figure into the mainframe simultaneously, and
confirm that the side panel of the chart drive
assembly closely contacts with the shaft fitting
part C in the mainframe.

3) Insert a screwdriver through the hole D on the
shaped frame, tighten the screws fixing temporary
spring to fix the spring and block securely to the
frame.

4) After adjustment, confirm that there is no ‘“‘play”
in the locking position (gap after adjustment must
be 0.1 mm or less).

Chart drive ass’y

BOS41LA ‘\

Spring
B9541LG

A

B

c D Hole Ou T/—Screwdriver

|
j—-Shaped frame

Screw
Y9314LB (2 pes)

_Guide
B9O541LP

Figure 11-6.



11-3-2. Chart Locating Collar Adjustment.

1) Fit the chart locating collars (B9541MM) on the
chart locating shaft (B9541BK) as shown in Figure
11-7. -

2) After adjustment for chart lock mechanism de-
scribed in paragraph 11-3-1, install the chart drive
assembly in the mainframe.

3) While pressing the collars at both sides 0% and
100 % lightly (0 to 50g) to each side panel of the
chart drive assembly installed, fix the collars
securely to the shaft with each two setscrews
(Y9303S8J).

Tightening torque should be 7 kg-cm or more.

4) After adjustment, confirm that the chart drive
assembly can be removed from and reinstalled in
the mainframe smoothly.

Adjustment
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Chart locating collars
B9541MM
0% side 100% side
. \
: \
]/
=
Setscrew A
Yg303SJ / Setscrew
= ] ¥93035.
Shaft \__Chart drive ass'y
B95418K B9541LA
Figure 11-7.

11-3-3. Attaching Belt, and Tension Adjustment.

(1) Incorporation of Belt and Bracket

1) With the slotted side of the belt (B9541CR) facing
you, insert the belt in the hole at the middle of
the bracket (B9541CS) as shown in Figure 11-8.
At this time, do not bend the belt sharply as
shown in the right figure.

Bracket Belt

B9541CS / B9541CR
@‘

LN

Do not bend the belt sharply.

Figure 11-8.




11-10 Adjustment

2) Fully loosen the belt and pass it through the
square notches at both ends of the bracket as
shown in Figure 11-9.

B89541CR

Figure 11-9.

3) Gently tighten the belt, a little at a time, as it may
be damaged by excessive force, and stretch it taut
as shown in Figure 11-10.

Bracket
B89541CS

Figure 11-10.

(2) Mounting Belt Assembly on the Frame

Mount the belt assembled in (1) above on the
carriage assembly frame (B9541EF) as per Figure
11-11.

Frame

/ B9S4A1EF

—Mount parallel

Belt: B9541CR

Bracket: B9541CS
Tapped hole

Figure 11-11.

(3) Belt Tension Adjustment

1) Move the printer carriage to 0% side until it is
stopped by the stopper.

2) As shown in Figure 11-12, the belt tension is at
the recommended value if a dispiacement of 5 mm
occurs in a span of 100 mm when a load of 350 to
450 gf is applied.

3) If the load required to cause this displacement in
the belt is outside the above range, loosen the two
screws (Y9306LB) fixing the motor assembly
(B9541CT), move the motor assembly parallel to
the oval holes in the adapter plate in the direction
of the arrow marks shown in the figure, and fix
the motor position where the load required to
give the rated displacement is 350 to 450 gf.

4) When the motor position is fixed, tighten the
screws to clamp the motor securely to the adapter
plate, and lock the screws with white enamel.

Pulley: B9811DW

0% side

Printer
carriage

L

Displacement: Smm
L.oad: 350 to 450gf

100 % side

1 ©

3

Shaft: B36418BH —/

Screw: Y9306L8 (2 pcs.)

y//7774

Pamae Zz
: A
-
Motor ass'y
B9541CT
-t

Figure 11-12.




11-3-4. Adjustment of Gap Between Printer Carriage

and Platen.

Figure 11-13 shows the right side view of the car-
riage assembly when the ink ribbon cassette is re-
moved.

By shifting the rail (B9541DR) mounted on the
aluminum shaped frame (B9541DX) shown in the
figure upward or downward, adjust the gap between
the wire guide (B9541QX) of the wire dot printer
mounted on the carriage and the platen (B9541MA)
to the specified value.

This adjustment is essential for obtaining optimum
printout quality. Note that there is a clearance of
0.1 to 0.2mm between rail and bearing, so adjust as
per the following procedure.

1) Using two screws (Y9306LB) shown in the figure,
fix the carriage assembly temporarily to the
shaped frame at nearly middle point of the oval
holes on the rail.

Adjustment 11-11

2) Move the carriage to 0% side, and insert a spacer
(thickness 0.7 mm) between wire guide and platen.

3) Press the carriage rear part downwards with a
force of approximately 200gf as shown in the
figure, and tighten the 0% side screw temporarily.

4) Next, move the carriage to 100 % side and proceed
in the same manner as 2) and 3) mentioned above.

5) Retumn the carriage to 0% side and check the gap
between wire guide and platen.
With the carriage rear part depressed downwards
confirm that the gap between wire guide and
platen is 0.7 to 0.8 mm. Tighten screws securely,
and lock the screws with white enamel.
If the gap is outside of the specified value range,
return to 2) and readjust the gap.

6) Return the carriage to 100% side, check the gap
between wire guide and platen in the same manner
as 5) above.

Force {approx. 200 gf)

Wire guide
B9541QX +

Screw
Y9306LB (2 pes.)

-

/Rail: B9541DR
-

0.7 to 0.8mm .I [t

/—Slider: B9541EX
4

Platen
B9541MA

\. . Aluminum shaped frame

\Beari ng

B9541DX

Figure 11-13.



11-12  Adjustment

11-3-5. Zero Detector Mechanism Mounting Position
Adjustment.

1) After the printer carriage is reassembled, attach
F.P.C assembly (B9541RP) which includes the
zero detector mechanism to the frame.

2) Using two screws (Y9306LB), attach this assembly
to the frame so that the position of the assembly
relative to aluminum shaped frame (B9541DX)
and bracket (B9541CD) is as shown in Figure
11-14.

3) When F.P.C assembly mounting position adjust-
ment is completed, lock the screws with white
enamel.

29:0.2

Screw
Y9306L8

F.P.Cass'y: BQS41RP\

]

(30+ 0.1)

-
Bracket: B9541 co/

Frame
895410X

Figure 11-14.




