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Introduction 
Thank you for purchasing the YOKOGAWA ORI400 Oscillographic Recorder. 
This User's Manual will acquaint you with the features of your new recorder, tell you how to use it and present other 
useful information. Please read it carefully before use. 
If you have already a working knowledge of pen or electromagnetic oscillographic recorders, you will find this manual 
useful as a reference tool. In particular, you will find the Operation Guide (IM 78300l-02E) both useful and time saving. 
If, on the other hand, this is your first time to use an oscillographic recorder, you can easily become adept by reading the 
guide from the beginning. Also, when you use your recorder, we suggest that you keep this manual handy for quick, on
the-spot reference. 
If you have chosen the optional GP-IB or RS-232-C communications interface, the GP-IB/RS-232-C Interface User's 
Manual (IM 781011-1 lE) will give you the additional information you need to set up your recorder for remote cpntrol 
operation. 

NOTES 
• Make sure that when using this instrument in combination with a personal computer, CRT, or external key board, these 

equipment have the CE-mark. 
• YO KOGA WA reserves the right to change the operation or specifications of the recorder at any time without notice. 
• If you find any errors or ambiguities in this manual, please inform YOKOGA WA. 
• No part of this manual may be reproduced or recreated, in any form or by any means, without the express prior 

permission-Of YO KOGA WA. · 
• IBM is a registered trademark of International Business Machines Corporation. 
• MS-DOS is a registered trademark of Microsqft Corporation. 

REVISIONS 
First edition February 1995 
Second edition : March 1995 
Third edition December 1995 

Disk No. OROS 

4th Edition: April 1997 (VG) 

All Rights Reserved, Copyright© 1995, Yokogawa Electric Corporation 
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Checking Model Code 

2 

When you receive your recorder, check the information on the nameplate to confirm that it is as specified by your order. 
The nameplate is located at the rear panel. 

Model Code 
783001 : OR1400 Oscillographic Recorder 
S2 : Style number 

Suffix Code 

Code Specification 

-D UL, CSA standard power supply cord 
-F VDE standard power supply cord 
-R SAA standard power supply cord 
-J BS standard power supply cord 
/Cl GP-IB interface 
/C2 RS-232-C interface 
/D2 "F display 
/N4 Logic input 
Nl External monitor output interface 
/C5 External keyboard setup interface 

Input unit 

Model Description 

783051 Voltage input unit 
783052 Universal input unit 
783053 RMS converter unit 

. 783054 Strain input unit 
783055 Frequency input unit 
783056 Power line freq. input unit 
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Checking Accessories and Appearance 
Your recorder should be accompanied by the standard accessories indicated in figure "Standard Accessories". Check that 
all are present in the correct quantities. When other accessories, specified by your order, are present, check these also. 
Consumables should be present too and are indicated in figure "Spares". Also check the external appearance of your 
recorder to ascertain that no damage has occurred. If you discover any problem concerning the quantity of accessories or 
external appearance, contact your sales representative. 

Standard Accessories 

Clamp filter (large) 
for power cord 
All79MN 

Oamp filter (large) 
for I C5 option 
All79MN 

Optional Accessories 

D F 
one power cord 

Clamp filters (small), 
for / N4 option · 
AII94MN 

measurement input cable DIN-NDIS cable 

QQ 
• Rack mount kit JIS 781931 

ANSI 781932 
•Chart tray 
•Soft cover 
• Data conversion software 
•Data analysis software 

• Data logging software 

Spares 
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781935 
781905 
781911 
781912 

781915 

781954 

User's manual I 
Operation guide 

Logic probe 

Logic probe ~ 

lead ~. 
fifll' . 702911 

B9879PX ~ 
... B9879K.X 

~l& 

366922 

fuse Al352EF 

R 
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Safety Precautions 
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This is a Safety Class I Instrument (provided with terminal for protective earthing). 
The following general safety precautions must be observed during all phases of operation, service,· and repair of this 
instrument. Failure to comply with these precautions or with specific WARNINGS given elsewhere in this manual 
violates safety standards of design, manufacture, and intended use of the instrument. ~ 
YOKOGAW A ELECTRIC CORPORATION assumes no liability for the customer's failure to comply with these \ 
requirements. 

General def!nitions of safety symbols used on equipment and in manuals. 

LL To avoid injury, death of personnel or damage to the instrument, the operator must refer to an 
explanation in the user's manual. 

I 
0 

Power switch is ON, and therefore power is being supplied to the instrument. 

Power switch is OFF, and therefore power is not being supplied to the instrument. 

AC power supply 

Grounding Function Terminal 

A WARNING sign denotes a hazard. It calls attention to a procedure, practice, condition or the 
like, which, if not correctly performed or adhered to, could result in injury or death of personnel. 

I CAUTION I A CAUTION sign denotes a hazard. It calls attention to a procedure, practice, condition or the 
like, which, if not correctly performed or adhered to, could result in damage to or destruction of 
parts of the product. 

J#.hHllUd 
Power Supply 
Ensure the source voltage matches the voltage of: the power supply before turning ON the power. 

'"' Power Cord and Plug ' 
To prevent an electric shock or a fire, be sure to use the power supply cord and the 3-to-2 pin adapter 
supplied by YOKOGAWA. The main power plug must be plugged in an outlet with protective grounding 
terminal. Do not invalidate protection by using an extension cord without protective grounding. 

Protective Grounding 
Make sure to connect the protective grounding to prevent from an electric shock before turning ON the power. 

Necessity of Protective Grounding 
Never cut off the internal or external protective grounding wire or disconnect the wiring of the protective 
grounding terminal. Doing so poses a potential shock hazard. 

Fuse 
To prevent a fire, make sure to use fuses with specified standard (current, voltage, type). Before replacing the 
fuses, turn off the power and disconnect the power source. Do not use a different fuse or short-circuit the fuse 
holder. 

Do Not Operate in an Explosive Atmosphere 
Do not operate the instrument in the presence of flammable liquids or vapors. Operation of any electrical 
instrument in such an environment constitutes a safety hazard. · 

Never Touch the Interior of the Instrument 
Inside this instrument there are areas of high voltage; therefore, never touch the interior if the power supply is 
connected. The cover should be removed by properly trained personnel only. 

External Connection 
To ground securely, insert the main power plug before connecting to measurement or control units. 

Signal Cables 
All signal cables which are connected to fhe OR1400 should not be used for process control. 
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How to Use this Manual 
This manual is divided into twelve chapters, an appendix and an index as described below. 
Chapters I and 2 give an introduction to the recorder. Please read chapter I before using the recorder for the first time. 
Chapters 3 through 9 describe all aspects concerning the operation of the recorder. 
Chapters 10 through 12 are useful when problems occur or when maintenance needs to be carried out. 

Chapter Title Description 

I Overview Describes the features and functions of the OR1400 
and its parts. 

2 Before Operation Gives a list of the package contents upon receival, 
describes handling precautions and the way to' install 
the recorder. Furthermore, this chapter also describes 
how to connect the power cord, input unit and cables 
and how to load the chart. 

3 Basic Operation Describes how to switch the recorder on and off and 
how to enter settings. This chapter also describes how 
to set up the input signal settings, monitor data on the 
screen and how to set the date and time. r 

4 Real-Time Recording Describes how to record input signals and how to set 
the recording format or printing of various informa-
tion in realtime. ' ' 

5 Data Capture Describes how to capture data and how to store data 
into the memory. 

6 Triggering Describes how to set trigger conditions for real-time 
recording, data capture or chart speed change. 

7 Printing and Displaying Describes how to display captured data on the screen 
Captured Data and how to print them onto the chart ; describes how 

to use the mathematical function. 

8 Floppy Disks Descrioos how to save setups and measurement data 
to a floppy disk and how to load them. 

9 Miscellaneous Functions Describes how to perform linear scaling, initialize 
settings, print a setup list, start and stop by external 
input, and other functions. 

10 Trouble-Shooting Describes how to find the causes of malfunctioning, 
take corrective measu_res and act on messages. 

11 Testing and Maintenance Describes procedures on how to test some functions, 
clean the printing head and replace the fuse. 

12 Specifications Lists the recorder's specifications and functions. 
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Overview 
This chapter describes the features and functions of 
your recorder, together with the names of components 
and an operation flow. 

1.1 Features 
The YOKOGA WA OR1400 Oscillographic Recorder 
is a completely new type of oscillographic recorder. It 
improves on the high functionality you would expect 
from a conventional thermal array recorder, while 
giving you the excellent recording characteristics 
typical of pen recorders and electromagnetic 
oscillographs, without the troublesome maintenance. 

Fast, 250 mrn/s chart speed which is ideal for real-time 
recording, 
Wide, 201 mm effective recording span. Additionally 
printed information, such as annotations, are 
completely printed within this span. Only analog ' 
waveforms use the maximum 200 mm span. 
Proprietary dot-overlap technology that increases the'\ 
time axis resolution to 32dots/rnm, four times more ~. 

than you get with conventional portable thermal array 
recorders, for high-quality recording at chart speeds of , 
up to 200 mrn/s. 
High, lOOkHz sample rate that lets you record high
speed phenomena with frequencies of up to 10 kHz. 
Superior, user-ftj.endly interfaces, including an easy
to-read LCD display, a rotary knob for the "feel" of 
analog controls, and key-touch operation. 
Wide range of recording formats and additional data 
print options that let you customize your printouts. · 
1 Mdata/channel of memory for data storage ( 4-
channel model). Note that you can also use data 
capture during real-time recording. 
In case of the universal input unit, you get a high 
resolution, 14-bit AID converter in the input stage, a 
direct connection for eleven types of thermocouple and 
a max. 8-channel multipoint connection. 
In case of the voltage input unit, you get a high 
resolution, 12-bit AID converter in the input stage, 
where the max. input range is 500V and the max. 
allowable input voltage is 350V. 
Using the RMS converter unit, the effective value of 
AC voltages can be measured. 
After connecting the strain gage or strain gage 
converter to the strain input unit, the load, 
acceleration, etc. of the strain phenomenon can be 
measured~ 

After inputting a sine wave or pulse waveform signal 
to the frequency input unit, the frequency of the input 
waveform can be measured. 
Using the input unit for power supply frequency, the 
frequency, fluctuation can be measured at a 2 Hz span 
and with a 0.01 Hz resolution. 
Wide range of selectable trigger conditions for both 
real-time recording and data capture. 
Features mathematical functions, such as waveform 
math and :statistical computations. 
Optional logic input available. 
At approximately 6.8 kg, this portable recorder 
combines light weight and high performance. 
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1.2 Functions 

1.2.1 Input Capabilities 
Measurement Input 
All you have to do is to connect a DC-coupled voltage 
or thermocouple input, and then set the input type and 
measurement range on the display. You can select up 
to 8 input channels, depending on your model. 
Input Mode DC-coupled voltage (except for 

· frequency input units), 
thermocouple input (for 
universal unit only), AC
coupled voltage (for frequency 
input unit only). 

Voltage Input Range Universal unit: 50mV to 50V 
Voltage unit and frequency 
units : lOOmV to 500V 

Thermocouple 
Strain Input Range 
Frequency Input 
Range 

Strain unit : lmV to 20mV 
K, J, E, T, L, U, R, S, B, N, W 
100µ£ to 20000µ£ 
50 Hz to 10000 Hz 

Furthermore, you may input up to 16 logic input 
channels. 

Input Filters 
Each channel has a 1.5 Hz cutoff frequency (frequency 
of 3dB attenuation) line filter (50dB attenuation at 50/ 
60 Hz) and a lowpass filter (12dB/octave attenuation) 
with user-selectable cutoff frequencies (except for the 
RMS mode of the RMS converter unit, where there is 
no filter). Always select the cutoff frequency which 
best matches your measurement input. 
Selectable frequencies are 
for the universal input unit: 1.5 Hz, 40 Hz, 400 Hz, 

4kHz 
for the voltage input unit, and for DC coupled voltage 
of the RMS converter unit and for the strain input unit 

: 1kHz,100 Hz, 10 Hz 
for the frequency input unit and input unit for power 
supply frequency : the cutoff-frequency will 

Measurement Range 
lOOHz 
200Hz 
500 Hz 

lOOOHz 
2000 Hz 
5000Hz 

10000 Hz 
50Hz 
60Hz 

AID Converter 

be automatically assigned 
according to the 
measurement range as 
shown below. 

Cutoff Frequency 
100 Hz 

1000 Hz 
lOOOHz 
1000 Hz 

IOOOOHz 
10000 Hz 
10000 Hz 

lOOHz 
100Hz 

Each channel has a 14-bit (universal input unit) or 12 
bit (voltage input unit), max. 100 kHz analog-to-digital 
converter, which ensures simultaneity of measurement 
data, high resolution and wide dynamic range. 
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1.2.2 Real-Time Recording 
Capabilities 

1-2 

You can record input measurement data from each 
channel in real time directly onto the chart with a 201 
mm effective recording span. You can select analog 
waveform recording or digital logging recording. 

Analog Waveform Recording 
In the real-time recording mode, you can record 
measurement data either as analog waveforms or as 
numeric values. 

A Analog Waveform Recording Formats 
Fixed Zone Recording 
You can subdivide the chart recording area into 1, 2, 4, 
or 8 (depending on your model) equal zones. In each 
zone, you can record a single channel or a group of 
channels. See figure 1. 1. 

Flexible Zone Recording 
The recording zone of each channel can be designated 
in I mm units within a 0 to 160 mm or 200 mm range. 
This function allows channel waveforms to overlap 
each other, including full overlap. See figure 1.2. 
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fig. 1.1. Fixed Zone Recording Example 
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fig. 1.2. Flexible Zone Recording Example 

Dark/Light Trace Recording 
You can set the trace intensity of waveforms to either 
dark or light to help distinguish between waveforms 
that over-lap each other. Note that this function is not 
available for X-Y recordings. 
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Inverted Recording 
You can invert the sign of the Y-axis to place positive 
Y-axis values towards the right hand edge of the chart. 
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\5 l5 § 5 '8 5 

X-Y Recording 
You can observe the phase relationship between input 
channels. You can print the grid, scale, message, 
channel numbers and start/stop time in the X-Y 
recording mode. 

fo~Ot.!I< 05,5,,49100 1 "'••fllkh 
- - J;_Loc\ IJ.( • 

:: ' '"'':: ::: "'' .... 
• :iii ; .. .., ........ : . 

·-·-+co "' 

1:::::;;:··· ><" 

,, 

... .. ; 

/• 

au: oc ''" 

Single Shot Recording 

< :: 

~ .. 
; 

... .... , 

;·•:. 

; .. ,.:, ::: 

You can limit the amount of chart paper used during a 
single recording to one of four options, which are 0.2, 
0.5, 1 or2 m. 
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B Additional Print Information 
The analog waveform recording mode lets you record 
the measurement data. But you can also print the 
following additional information useful for data 
observation or analysis. 

Scale (see 4.8) ----
Scale indicates the maximum 
and minimum full-scale value 
that can be printed and the 
corresponding axis divisions. 
The units previously set for 
each channel are also printed. 
Note that it is possible to set up 
your own scale values and units 
using the linear scale function. 

Header (see 4.9) ----~ 
This is the chart header which 
can consist of up to 60 
characters. 

Chart Speed (see 4.3) ----~ 
This is the chart (feeding) 
speed at the time of the 
recording, and time elapsed per 
1 cm. 

recording. The time 
corresponds with the nearest 
main vertical grid line before the 
first character of the printout. 
When the external time code 
option is used, a timetick will be 
printed in front of the date and 
time. 

Channel Number (see 4.7) 
This is the number of the 
waveform channel. 

1-4 

~~ 
g 
~ 

,,.,; 

corresponding to the 
channel for printing 
information such as the 
name of the input signal. 
It is also possible to print 
other information here, such 
as range settings. 

~ - 8 
"" l-: 

~ 

~ ~ "' ::; . 6 E 

~ ~ 2:; ;;' 
.,; 

~ 
~~ ·.t{- ... ~ 

·" :!:. i.~ .. 

Grid (see 4.5) --~ 
This indicates the amplitude 
and time scale gradations 
for measuring waveform 
amplitudes and elapsed 
time. You have a choice of 
four types of grid and two 
types of intensity. 

~: 
\ 

i 

Event Message (see 4.6) 
This is a text field not 
relating to any channel for 
printing additional 
information, which can be 
triggered any tim~ manually 
or by external control. 
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Digital Logging Recording 
Digital logging recording mode lets you record the 
measurement data of each channel at preset intervals 
as numeric values. Note that you can choose from two 
orientations of the printout, namely normal and 180° 
rotated. 

Monitor Screen Functions 
You can monitor the analog waveforms, numeric 
values of the measurement input or logic input 
waveformS'·On the screen. You can use this screen to 
check the recording position before recording onto a 
chart. You can also use this screen to check full-scale 
values for any channel during analog waveform 
recording'. The data on the monitor screen can also be 
inverted. 

Analog Waveform Display 

Numeric Values Display 

Feb.01.95 01 :03 

1: 2.248 v 
2: -1.346 v 
3: 2.257 v 
4: 2.539 v 
5: -0.335 v 
6: -1.657 v 
7: 0.453 v 
8: -1. 004 v 

.·A: 111111111 
B: 11111111 

IM 783001-0tE 

Freeze 

tlanual 
Pr int 

Freeze 

Manual 
Pr int 

Numeric Values (see 4.13) 
These are the measured 
values of the input signal at 
preset intervals iii units 
determined by the 'scale 
setting. 

Channel Number (see 4.7) 
This is the channel number of 
the input signal. 

Logic Waveform Display 

Feb.02.95 22 22 

Full-Scale Values Display 

Feb.01.95 01 :04 

1: 5.0013---- -5.0L!10 u 
2: 2.800---- -2.800 u 

3: s.000~ -5.000 u 

4: 5.000--- -5.000 lJ 

s: 6.625~ -6.625 u 
s: 5.000~ -5.€11!!0 u 
7: 4.600-v -4.600 U-

8: 2.500-- -2. 51!10 u 

10mm/s 

10U 

10U Freeze 

10U 
11anual 

10U Print 

10U 

10U 
Memor·~· 

10U ra=J 
5U 
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1.2.3 Data Capture Capabilities 
Memory Functions 

1-6 

Data Capture 
The OR1400 can sample the measurement input and 
then store the sampled data into memory. You will 
find this useful when recording signals that change too 
rapidly to be recorded directly onto the chart in real 
time. In the data capture mode; you can set the 
optimum of data capture for measurement input by 
varying the setting of the sample rate, memory length 
and number of memory blocks to be used. 

Sample Rate 
This is the rate at which the input signal is sampled 
and then stored into memory. The following sample 
rates are selectable: 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, 
100, 200 and 500 Hz, and 1, 2, 5, 10, 20, 50 and 
lOO*kHz (depending on your model). Using an 
external sampling clock input signal, measurement 
data can be sampled up to 1 OO*kHz. 
* When real-time recording is in progress, the sample 
rate can be max. 50kHz. 

Memory Length 
This is the amount of memory allocated to each 
channel for data storage. This memory length 
determines the number of sampling (for example, 1000 
data). 
The following memory length settings are selectable : 
1, 2, 4, 8, 16, 32, 64, 128, 256, 5121k, 1M2 data. 
'In this case you can only use channel 1, 3, 5 and 7 for 
measurements. 
21n this case you can only use channel 1 and 5 for 
measurements. 

Memory Coupling 
You can re-locate the memory by using only a limited 
number of channels. When you ar~ filling all channels, 
each channel can use a memory of up to 256kdata. • . 
However, when using channel 1, 3, 5 and 7 only, you 
can use up to 512kdata. Use only channel 1 and 5 and 
you can use up to 1 Mdata. The situation for the 8- \~. 
channel mode is as shown in the figure below. 

lM lM . -
512k 512k - - ~ 

256k 256k 
:..-..i 14--i 

256k 

512k 

lM 

CHI I CH2 CH3 I CH4 CH5 l CH6 CH7ICH8 

CHI CH3 CH5 CH7 

CHI CH5 

If the memory length is set to 512k or 1 Md a ta, the 
memory will be coupled automatically as shown 
above. Therefore, pay attention to connect the input 
units to the proper channels. · 

Number of Memory Blocks 
This is the number of blocks into which sampled data 
is stored. Blocks are filled sequentially when you start 
recording, either manually or in response to a trigger 
signal. You can specify 1 , 2, 4, 8 or 16 memory 
blocks, depending on the memory length setting. Refer 
to the figure below. 

~~ 
~~ --- --~~.._ _. 
~ ~ ._ _..... ..._, ._ ~ ._.-.._ .... ._ _. 

~ ~ ~ ~ 

~ffB 
block 1 ································· block 16 

Printing Captured Data 
You can print captured data onto the chart as analog 
waveforms or numeric values. In addition, you can 
choose either partial or complete recording of the 
captured data. In the analog waveform recording 
mode, you can also print the time scale and trigger 
time. 

(!)Trigger Date and Time 
This is the date and time at which trigger conditions 
were satisfied, and only appears when the scale 
printing is ON. 

@Effective Chart Speed 
This is the chart speed equivalent to the time scale. 

@Trigger Mark 
This indicates the point of triggering. When scale 
printing is OFF, the trigger time appears here as well. 

@)Time Scale 
This indicates the scale of the time axis. 

Paper Format 
The size of the paper on which you are printing 
captured data can be selected from the following: Strip 
Chart, A4 size and A5 size. See 7.1. 

Displaying Captured Data 
You can display captured data as an analog waveform. 

Data Capture during Real-Time RecordiQg 
You can trigger input measurement sampling and then 
store the sampled data in memory during real-time 
recording. This allows high-resolution recording of the 
events you want to capture. 
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Auto-Print Function 
With the auto-print function, real-time recording is 
automatically suspended and the captured data printed 
directly to the chart whenever the available memory 
(or memory blocks when memory is partitioned) runs 
out. 

Real-time 
recording_ 

Printing : : Real-time : : Printing : 

captured data !'~recording ~ Nl captured data J 

'Real-time Real-time 
recording recording 

L rrigger occurs LT rigger occurs 

! i 
Data capture Data capture 

! ! 

' . 
' ' ' ' . . 
' . . . . . . . . . 
' ' ' . . 

This action will 
be repeated 

continuously. 

r 

Printing captured Printing captured ·~ 

data data 

Triggering 
You can set a variety of trigger conditions to trigger 
real-time recording, data capture or chart speed 
change. 

Type 
This lets you select whether to set one trigger 
condition for each channel or more than one condition 
for the same channel. 

Action 
This lets you select whether to start real-time 
recording, data capturing or changing the chart speed 
after a trigger occurs. 

Mode 
The available settings depend on the previous action 
setting. 
Repeat 
This lets you start recording each time the preset 
trigger conditions are met. 
Repeat Rotate 
This lets you start data capturing each time the preset 
trigger conditions are met, and when the memory runs 
out, previous data will be overwritten in the same 
order. 
Repeat Sequence 
This lets you start data capture each time the trigger 
conditions are met, and when the memory runs out, 
data capturing will stop. 
Single 
This lets you start a single recording or capture data 
into memory when the preset trigger conditions are 
met. 
Free 

~ 

This lets you start recording or capture data into 
memory immediately, regardless of the current trigger 
conditions. 

IM 783001-01E 

Pre- or Post-Trigger 
This lets you specify the amount of memory to set 
aside for data sampled before the trigger (pre-trigger), 
which is specified as a percentage of the total memory 
length (-100 to 0%). 
This setting can also be used to set the post-trigger, 
which specifies the time delay before a data sample 
will be taken after a trigger occurs. You specify this as 
a percentage of the total memory length (0 to 1000% ). 

AND/OR Trigger 
AND 
This lets you start recording/data capturing when the 
trigger conditions for all selected waveforms are met. 
OR I 

This lets you start recording/data capturing when the 
trigger conditions for any of the selected waveforms 
are met. 

Source Channels 
This lets you select the channels for triggering. 

Slope (for internal trigger) 
This lets you select either a leading-edge, a trailing
edge, a low-level or a high-level trigger. 

Trigger Level (for internal trigger) 
This lets you select the threshold level for low-level, 
high-level, leading-edge and trailing-edge triggering as 
either zero or a percentage between -100 and 100. 
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1.2.4 Other Useful Functions 
Floppy Disk Functions 

1-8 

You can store captured data, waveform data on the 
screen and setting parameters to a floppy disk. 

Communication Interface (optional) 
You can transfer measurement data and setting 
parameters to a personal computer over an optional 
GP-IB or RS-232-C interface. You can· also control 
recording and data: capture, and enter setting 
parameters from a personal computer using these 
interfaces. For details, refer to IM 781011-1 IE. 

Linear Scaling 
When measuring physical quantities such as distortion, 
vibration, pressure, displacement, acceleration, etc., 
this function enables chart printouts or displays to use 
a scale which is appropriate for the measurement 
subject. 

As shown in the figure below, two random scale 
values (SPl, SP2) which correspond to two 
measurement voltage/temperature values (VPl, VP2) 
are designated. 
The scale conversion method (y=ax+b) is determined 
according to these four settings. 
The upper .and lower limits of the full scale can be set 
at the measurement range settings. 

Scale value 

SP2--················································· 

VP1 VP2 

Measurement V01tage!f emperature 

Copying Setting Parameters and Annotatio~s 
When you have a number of input channels for wbich 
you want identical control settings, you can save ti~e 
by selecting the settings for one channel and then j~st 
copying them to other channels. Also, annotations and 
linear scaling settings will be copied as well. 

Hard Copy 
You can print out a copy of the current display onto 
the chart. 

Printing Setups 
You can print out a list of the current setup onto the 
chart whenever you want to keep ·a record of your 
measurement conditions. For an example of this 
printout, see appendix B. 

External Input/Output 
The following signals can be in/output at the external 
input/output terminal at the rear panel. 

External Trigger Output 
'( ou can use this output to trigger other equipments, 
such as other OR 1400 recorders connected in parallel. 

' External Trigger Input 
You can use this input signal to have your- recorder 
externally triggered, e.g. when connecting up to 4 
OR 1400 recorders in parallel. 

_Trig Out 
OR1400 

Trig In 
OR1400 

Trig In 
OR1400 

Trig In 
~ OR1400 

External trigger ~Trig In oR1400 
signal source Tri In 

g OR1400 

! Trig In l 
'------'~-.. OR1400 

Start/Stop of Recording, Data Capturing or Printing 
Messages 
You can use this input signal to start and stop real-time 
recording, data capturing or printing messages. 

External Chart Speed Control 
You can use this input signal to change the chart 
speed. 

External Event Input 
You can use this input signal to have an event mark 
printed. 

External Sampling Clock 
You can use this input signal to input an external 
sampling clock for use during data capture. 

Switching the Language 
The language used in the display can be selected from 
English, German, French or Japanese. 

IM 783001-01E 



1.3 Nomenclature 

1.3.1 Front Panel 

. 

OD I"' 

G~ 

'-

Power switch 
Used to tum the 
power on and off. 

IM 783001-01E 

LCD display 
Displays the measurement input as 
analog wavefmms or numeric values. 
It also displays setting parameters and 
any error messages. 

-~ 
r.-~ 

-
-

--
-
-
-
-

-~ 
~~ 
~~~ 
·--

-~ .t= 

' 

l 

Chart paper cover 
Contains the chart paper. See 2.6 for 
loading the paper. 

Panel keys 
Are used to select and enter setting 
parameters on the display and to 
control the operation of the recorder. 
See 1.3.2 for a more detailed 
explanation 

€J 
F'd ~~(QJ(QJ :.".:.lo~......., 

~tr r~ EJ '7 
~ 

RE.llOR 0 
CHART EN 0 

JRIGGERREADI 0 

I-™ llEJ/U =lrl OllEJIORY OllEJIORY 11 ORECORD I 
LlllT 

::tr., UARTJSJUP sr~ 

~I CHt CH2 CH3 ""' IB CHS CH6 CH7 CHB 

~<> 

--
] 

-
-
-
-

-....L.. -
- \ 

Floppy disk drive 
Used to load I save setting parameters I 
measurement data to and from the 
floppy disk. 
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1.3.2 Key Panel 

Soft keys 
You press these keys to select the 
corresponding setting indicated in the 
soft key menu on the screen. 

LCD display 
This is used to display the 
measurement input as analog 
waveforms or nwneric 'values. It also 
displays control settings and any error 
messages. 

LCD Contrast Controller 

Rotary Knob 
You use the rotary knob for 
measurement range settings and 
position settings. You also use this 
knob to select characters when entering 
character strings. 
See 3.3.2 and 3.2. 

Remote Indicator ----~--i 
This indicator lights when the 
recorder is in the remote control 
mode. 

Chart End Indicator ------1 
This indicator lights when the 

·-,_ recorder has run out of paper. 
See 2.6. 

z Trigger Ready Indicator 
This indicator lights when the trigger 
conditions are set. It turns off when 
the trigger fires. 

Position/Range key 
You press this part of the key to 
select between range and Ifsition 
setting. When position is \ 
selected, this indicator will light. 

See 3.3.2. 

Fine key 
You press this key to select 
between fine and coarse 
adjustments. In combination with 
the range setting, you use this 
key to set the full-scale values. 
When FINE is selected, the 
indicator will light. See 3.3.2. 

[> 

Cursor keys 
You press these keys to 
move the cursor on the 
screen in the direction as 
indicated by the keys. 

When you press the MENU-key, operating the rotary knob results in changing the contrast of the display. 

1-10 

Trace <T-Y) 
Print format 
Memory format 
Trigger 
Load I Save 
Flexible zone adjust 
Retrieve calculation 
Comment 

#9 System 
#10 Logic 

LCD contrast 

G 

It I 

It 2 

It 3 

It 4 

It 5 

NEXT 
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Monitor key 
You.press this key to switch 
between monitoring analog 
waveforms, numeric values or full
scale settings. 
See 3.4. 

Menu I List key 
Pressing this key will take you to 
the menu for entering settings. 
In combination with the Shift key, 
pressing this key will result in 
printing a list of control settings. 
See 3.2 and 9.4. 

CHART 
MONITOR MENU SPEED 

LIST HARD COPY 

Q SH/Ff CH1 
LOCAL CHS 

Shift I Local key 
You press this key to get the second 
fWlction of a dual key. When pressed, 
the indicator will light. 
When the recorder is in the remote 
mode, pressing this key results in 
canceling the remote mode and 
activating the local mode. 

CH2 
CH6 

Memory Print I Display key 
You press this key to start printing 
captured data. 
In combination with the Shift key, 
pressing this key will result in displaying 
captured data on the screen. 
See 7.1 and 7 .6. 

Memory Start I Stop key 
You press this key to start and stop 
data capture of the measuremenl 
data. 
See 5.5. 

I 

~ 
: 

0MEMORY 0MEMORY 
PRINT START/STOP 
DISPLAY 

CH3 CH4 
CH7 CHS 

Channel keys 
You press these keys to display the 
Input Setting screen for settings such 
as input type, measurement range and 
full-scale values for that channel. 
To display this screen for the 
channels 5-8, press the SHIFf-key 
first. 
See 3.3. 

Record Start I Stop key 
You press this key to start and stop 
real-time recording. 
See4.2. 

0

0RECORD 
START/STOP 

{ ) 

FEED 

Feed key 
You press this key to feed the 
chart. The chart will be fed as 
long as this key is being pressed. 
When pressing this key after the 
SHIFT-key has been pressed, the 
chart feed will proceed until the 
next perforation line appears. 

Chart Speed I Hard Copy key 
You press this key to set the chart speed. 
In combination with the Shift key, pressing 
this key will result in making a hard copy of 
the screen. 
See4.3 and 9.5. 
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1.3.3 Rear Panel 
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Measurement input unit 
Can be six types of unit. Maximum 8 channels. Used 
lo connect your voltage or thermocouple sources 
etc .. 

I 

GP-IB or RS-232-C 
connector (optional) 
Used lo connect a GP-IB or 
RS-232-C interface. 

Connector for external keyboard 
(option) 
Used for entering settings by 
keyboard. 

~-------External monitor 
output terminal (option) 
Used lo display lhe 
OR1400 display on a PC 
or monitor. 

~h:n~-+~---lf---+-~~~~~~,p 
GI IB EY LOGIC 

®~ ... ) DB )ARD P1BE..d:>. 

-it-A---.---- Logic input connector DD 
IJ.lrrrn~rrn1 11(].IJU"-IUJ.nln ruJU:l.(UJnl'IHl.11".0fl~n JU~ I LJ~ u] ~ [IIlJ L MONITOR = 

~~ ~~ ~~ ~!l ~!l ~~ ~!l ~~ 0 @ 

(optional) 
Used to connect your 
logic input channels. 

l.Joo'~~ .. ~.iwi il'1Tr1~··..,o,..,1 ,,1 I Tl~ o I TKi o 111 ICI o 1 1 io: o Ill! ?., IIT!lfJ "" 
~r ~i: ~1 ~~ ~~ ~~ ~~ ~~ ~......__.,__. 
1 m r rm l ID I TID 1111 r nm lll1l l m : ~J • / Trace density controller 
I PULL PULL 11 I PULL I r NL 111 I PU!.L 

1

1 I PULL I I PULL : I I PULL rx- ~ ~ / Tum clockwise to get 

~t ~· ~a ~a ~· c• ~· c• IC.I / ® darker traces. 
::::JC§!:LJOECJC£[DC£!iI:J~~c::§L)~ ,,- I 

0 

NOTE 

MODEL I "'lYLET 11 

[i] 
llSUFFIXI If 

~ 11 11 
~ llNO. II 

~ 1~~¢Mad•ln.i.pan 

I 
Nameplate 

I EXT INPUT/OUTPUT4 I~ vGrounding function 
GllD =rilllL .. ~E b~ DENSITY v terminal 
~::'.: ~ This terminal should be l~9'1ot9i :· .. : ,.,.,,.~!c~'!.C:..... ' used as a "function" 

WM! EVENT ~ GND FU:~~~~:._ ground only and cannot 

o o be used as a "protective 
, + ® grounding terminal". 

WARllNG.t. ~ ~ 0 ~~~RELl~CT#i ~~.F~~~~a:>~C'TED ~I X 
TO GROUND. Ill Ill X 
~~ =~?J..~11£R SEFMCINC TO PROPER.Y 

:c:;,c~~~=~~~~~~GSPEru:·ED = 
TYPE AHO RATED FUSE. '- -"" ® 

~ 

Fuse 

AC supply connector 
Used lo connect lhe AC 
supply cable. 

Shows lhe model number 
and suffix code. 

External Input/Output 
terminal 
Used for connecting an 
external clock, event 
printing, recording using an 
external control, etc. 

250V /T4A 

This figure shows 8 connected universal input units. 
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1.4 Operation Flow Chart 
This section describes an operation flow chart, which 
makes it easy to keep an overview of the settings you 
are about to do. 

The OR1400 mainly performs four functions: 
Real-time recording 
Data capture 
Printing captured data 
Displaying captured data 

The flow chart below shows you the operational flow 
and where to find information. Reference page 
numbers are printed in bold script. 

Start 

Turn on power 

Select input channels 

Set input parameters 

·.\ 

3-1 

3-3 

3-3 
No 

Set the measurement range and 3-4 

Real-time recording 

full-scale values : 

Finished setting param.eters? 

Yes 

Real-time recording or data 
capture? 

,__ __ D_at_a~capture 

Set recording format 4-1 Set sampling conditions 

Shot recording? No 

Yes 4-12 Set trigger conditions 

Set shot length 

Data capture 

Set print on/off for supplementary 4-1 
information Print or display captured data? 

Use triggering? 
No 

Print 
Yes 6-1 

Set trigger conditions Set printout parameters 7-1 

Set chart speed 4-3 Set recording format 7-1 

No 
Print annotations? Set print on/off for supple- 7-1 

Yes mentary information 

Enter and print annotations 4-6 
Print annotations? No 

Print header/comment? 
No 

Yes 4-6 
Yes Enter and print annotations 

Enter and print header/comments 
4-8 

No 
Print header/comment? 

Start recording 4-3 Yes 4-8 
Enter and print header/comments 

Real-time recording 

Select control setting for 
printing captured data 

Print out captured data 

The numbers in bold script show the page numbers. 
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5-1 

6-1 

5-4 

Display 

Display captured data 

7-7, 7-10 
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Before Operation 
This chapter describes the preparations to be made 
before you can operate the OR1400 recorder. Please 
read this chapter carefully before installing and using 
your recorder. 

2.1 Handling Precautions 
2.1.1 Handling Precautions for the 
Recorder 

Input Terminals 
po not bring any objects charged with static electricity 
· near the input terminals. This might cause 
malfunction. 
Do not jar the input terminals. When a shock is given 
to a terminal, this might be converted into electric 
noise and input. 

Input Cables 
In order not to pick up any induction noise from the 
power cable, we recommend to keep the input and 
output cables as far away as possible from the power 
cord. 

Ventilation 
Always keep the ventilating louvers and cooling fan 
outlet unobstructed to prevent internal heat buildup. 

Display 
Remove the protective film covering the LCD display 
only after having set up the recorder. The LCD display 
lasts for about 20.000 operating hours. When theLCD 
display is used for more than this, the brightness of the 
display may become weaker. In that case the display 
needs to be replaced. Contact your sales 
representative. 

Cleaning 
Do not use volatile chemicals when deaning the case, 
operating the panel or other portions of the recorder. 
Do not allow rubber or vinyl to remain in contact with 
the recorder for extended periods of time. 
Always use a dry, soft cloth for cleaning. 

When Moving the Recorder 
Ensure that power cord and input cables are 
disconnected. When carrying the recorder, use the 
handle. When the recorder is being moved while the 
chart is loaded, it is possible that the chart setting may 
be disturbed. Therefore, when having moved the 
recorder with the chart loaded, make sure to adjust the 
chart loading, following the instructions in 2.6. 

After Use 
Ensure that the power is unplugged. 

In Case of Malfunction 
Never continue to use the recorder if there are any 
symptoms of malfunction such as unusual sounds, 
smell, or smoke coming from the recorder. 
Immediately disconnect the power supply and stop 
further use of the instrument If such abnormal 
symptoms occur, contact your sales representative. 

IM 783001-01E 

2.1.2 Handling Precautions tor the 
Printer Head 

Printer Head's Temperature 
The printing load will automatically be reduced if the 
printer head's temperature exceeds a prescribed level, 
to protect the head. Therefore there may be cases when 
the print intensity becomes abruptly fainter during 
printing. The print intensity will return to its original 
state when the printer head's temperature is reduced .. 

Soiled Printer Head 
The printer head may become soiled over long periods 
of operation, causing the printout to become blurred in 
some places. In that case, clean the head as described 
in 11.4. 

Printer Head's Life 
The life of the printer head is approximately 30km 
(approx. 750 chart stacks). If this period is exceeded, 
the quality of the printing may suffer. To replace the 
printer head, contact your nearest sales representative_ 

Printer Head/Chart Feed Malfunctions 
Printing and chart feed may become stuck when the 
instrument is moved from a cold and dry place to a 
warm and humid place, or as the result of quick 
change in the room temperature. 
In this case, leave the instrument in the new 
environment for at least one hour before usage. 
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2.2 Installing the Recorder 

2-2 

The installation site of the OR 1400 should meet the 
following conditions as close as possible: 

The recorder should be placed in a well ventilated 
area. Always keep the ventilating louvers and cooling 
fan outlet unobstructed to prevent internal heat 
buildup. The required space to prevent internal 
overheating is as indicated below. 

0 

lOcm D~ 10cm 

' 
0 l t ~ . 

~ 

D 

): 
I 

The recorder will be adversely affected if the unit is 
exposed to direct sunlight or installed near a heater. 
Choose a location near room temperature (23°C) with 
minimal temperature fluctuations. Relative humidity 
should be 30 to 80% with no condensation. When the 
relative humidity is 30% or lower, protect the recorder 
from static electricity buildup by using a grounqed 
discharge mat. When moving the unit from a drjr, cool 
environment to a warm, humid environment, allbw the 
recorder at least one hour to acclimatize. 

The recorder must be installed horizonta11y . .tJowever, 
the maximum permissible inclination from front to 
rear is ±5°. Angles greater than this can impede proper 
recording. . 

To expose the recorder to soot, steam, moisture, 
corrosive gases etc. will adversely affect it. 

To use the recorder within strong electro-magnetic 
fields may cause malfunction. Please avoid installing 
near electro-magnetic objects. 

To install the recorder in a location susceptible to 
mechanical vibrations will adversely affect the 
mechanical parts and the quality of recording. Please 
choose an installation site characterized by mimimal 
mechanical vibrations. 

Install the recorder at a location in accordance with 
category II (CAT II) of IEC 10 I 0-1 or CSA I 010.1. 

Please do not install the recorder at altitudes above 
2000m above sea level. 

This recorder is a POLLUTION DEGREE 2 
instrument. 

Installation Site 
To use the ORI400 within domestic establishments 
and within establishments directly connected to a low 
voltage power supply network which supplies 
buildings used for domestic purposes may cause 
malfunction of other equipments. Please avoid using in 
domestic environment. 
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2.3 Installing the Input Unit 
This section describes how to (dis)connect the input 
unit used for measurements. 

Type of Input Unit 
Two types of input units are available. 
• voltage input unit (parts no. : 783051) 
• universal ··input unit (parts no. : 783052) 
• RMS converter unit (part no. : 783053) 
• Strain input unit (part no. : 783054) 
• Frequency input unit (part no. : 783055) 
• Power line freq. input unit (part no. : 783056) 

Caution when Installing the Input Unit 
: After having installed the input unit, turning the power 

ON will result in initializing the settings. In case you 
. want to keep your settings after the installation, save 

your settings beforehand to internal RAM or FD. 
) 

I CAUTION I 
• When installing the input unit, make sure that 
no measurement signals are connected to the ' 
input terminals. 
• Make sure to apply the input covers to the 
channels which are not installed. .( 

Installation Procedure 
Verify that the power switch on the front panel is 
turned OFF. 

2 Remove the screws of the input covers of the to be 
used channels on the rear panel using a plus-driver and 
while pressing the upper latch a little downwards, 
remove the cover. 

3 Insert the input unit into the connector of the main unit 
properly. · 

4 Fasten the screw. 

Upper latch 
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Removing Procedure 
Verify that the power switch on the front panel is 
turned OFF. 

2 Remove the screws of the input units to be removed 
using a plus-driver. 

3 While pressing the upper latch a little downwards, and 
holding the latches with both hands, remove the unit 
by pulling it slightly forwards. 

Upper latch 
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2.4 Mounting the Rack 
In case the main unit will be rack mounted, use the 
separate rack mount kit. 

Type of Rack Mount Unit 
Two types are available. 
•for JIS: 781931 
• for ANSI : 781932 

I CAUTION I 
The OR1400 is equipped with ventilation holes 
and a fan. When mounting the OR1400 in a rack, 
make sure to comply with the required spaces as 
described in 2.2. 

Applying 
Remove the seals covering the holes for rack mounting 
on the left and right side of the OR1400 main unit. 

2 Apply the rack mount kit. 
3 Insert the OR1400 into the rack. 

Rack Mount Measurements 
unit:mm 

holes for rack mounting 
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2.5 Connecting the Power 
Cord and Signal Cables & 
2.5.1 Connecting the Power Cord 

1 Make sure the power switch at the rear panel is turned 
OFF. % 

2 Plug the female end of the power cord into the socket 
on the rear panel. Refer to the figure below. 

3 Plug the male end of the power cord into a power 
outlet which meets the specifications in the follo~ing 
table. For the power outlet, use a 3-pin power outlet 
with grounding tenninaL 

Rated Power Supply 100 to 120 I 
Voltage 200 to 240 V AC 

Permissible Supply 90to132/ 

Voltage Range 180 to 250 V AC 

Rated Supply Voltage 50/60Hz 

Frequency 

Permissible Supply 48 to63Hz 

Voltage Frequency Range 

Maximum Power 300 VA (1 OOV), 

Consumption 360 VA (200V) 
(with chart operation) 

b'Z.!;Wli@ 
Verify whether your power outlet supplies 1 OOV or 
200V voltage. Only use power supplies that 
comply with the rated voltages. 
Always make sure to use grounded power cords. 
Do not use non-grounded extension cords or 
other measures that defeat the protective 
grounding. 

NOTE 
To prevent an emission of electromagnetic 
disturbances, separate the power cord from the other 
wires as far as possible. 
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2.5.2 Connecting Measurement 
Inputs 

Connect the signal cables only to the measurement 
input terminals of the input unit located on the rear 
panel. The number of input terminals differs by the 
number of installed input units. 
In case of the universal input unit and frequency input 
unit, the inpQt terminals can be of the binding post 
type, or of the bananaclip type. 
In case of the voltage input unit, RMS converter unit 
and power line frequency input unit, the input 
terminals are of the bananaclip type. 
In case of the strain input unit, the input terminals are 
8 pin DIN connectors. 

I 
Connect the input cable as shown below. 

Voltage input unit (parts no.: 783051 ), 
RMS converter unit (parts no.: 783053) 
or power line freq. input unit (parts no.: 
783056) 8 channels installed 

Universal input unit (parts no. : 783052), 
or frequency input unit (parts no. : 783055) 
8 channels installed 

Strain input unit (parts no. : 783054), 
8 channels installed 
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• When applying input to the input terminals of the 
voltage input unit, always make sure to use the 
accessory measurement input cables. 
• Never allow the floating voltage to exceed the 
following values : 
~oltage i~put unit, RMS converter unit and power 
lme freq. input unit : 350VDC +AC peak 
universal input unit, strain input unit and 
frequency input unit: 30Vrms or 60VDC 
If voltages which exceed these ratings are 
applied to the input terminal, the input circuit 
could be damaged. 

I CAUTION I 
•The input impedance is as shown below. The 
signal source resistance (including input signal 
line resistance) should be less than 500Q. If the 
signal source resistance exceeds 500Q, a bias 
current of approximately 2nA will be produced. 
Beware of measurement errors. 
Note that the impedance will change under the 
following conditions due to the protection circuit. 

• voltage input unit : approx. 1 MQ 
when the input voltage is more than 20V, the 
range 100mV to 5V, the input impedance 
becomes approx. 500kQ. 

• universal input unit : approx. 1 MQ 
when the input voltage is more than 1 OV, the 
range TC or 50mV to 2V, the input impedance 
becomes approx. 1 OkQ. 

• RMS converter unit : approx. 1 MQ 
• Strain input unit 

Power on : more than 1 OMQ (Vin <1 OV) 
Power off : more than 1 kQ (input impedance 
depends on Vin) 

• Frequency input unit : approx. 1 OOkQ 
• Power line freq. input unit : approx. 1 MQ 

• Never allow the maximum permissible 
measurement input voltage (potential difference 
between measurement input terminals) to exceed 
the following values: 
voltage input unit, RMS converter unit or power 
line freq. input unit: 350VDC + ACpeak 
~nivers~I input unit, strain input unit or frequency 
mput unit : 30Vrms or 60VDC. 
Voltages exceeding this level could damage the 
input circuit. 
•When connecting a thermocouple, be sure that 
the thermocouple wire is connected directly to the 
measurement input terminal. Do not use a 
thermocouple with a tip type terminal having a 
high heat capacity, as this can cause temperature 
changes at the terminal area, resulting in 
reference junction compensation errors. 

NOTES 
• Keep the signal cables as far as possible from the 
power cord. 
• To prevent an emission of electromagnetic 
disturbances, separate the Measurement input and 
Logic input wires from the other wire·s at least O. lm. 
Over 0.5m is recommended. 
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2.5.3 Connecting the Gage (for 
the strain input unit only} 

2-6 

This section describes how to connect the gage of the 
strain input unit. 

Dipswitch 
The dipswitches of the strain input unit relate to the 
following methods of measurement. 

• 1/4 bridge 
• 3-wire 1/4 bridge 
• 1/2 bridge (neighbor) 
• 1/2 bridge (opposite) 
• Full bridge 
• DCmode 

Dipswitch 

DIN connector 
The DIN connector looks as follows. 

F 

B 

Wiring 
• 1/4 bridge 

DIN connector Dipswitch 

• 3-wire 1/4 bridge 

D 
E 
F 
G 
B' 

DIN connector 

I 
ON OFF 

Dipswitch 

D 
ON OFF 

• 112 bridge (neighbor) 

DIN connector Dlpswltch 

D 
Ga e1 
Gage2 

D 
E 
F 
G ON OFF 
B' 

1/2 bridge (opposite) 

DIN connector Dipswitch 

F 
G 
B' 

I 
ON OFF 

• Full bridge can be used with a strain gage convertor 
(including an external bridge box) 

DIN connector Dipswitch 

I 
G ON OFF B' 

• DCmode 

DIN connector Dipswitch 

l 

NOTE 

A 

G 
e· 
I 

ON OFF 

Make sure to use shielded wires for strain 
measurements in order to eliminate the effect of 
external noise. 
Apply a shield to the shell of the DIN connector or to 
the E-terminal. 

c 
"----t-- D 

E 
'------+-- F 

G 

JM 783001-0lE 



2.5.4 Connecting External 1/0 
Control Signals 

You can connect external signals to the "EXT Input I 
Output" terminals located on the rear panel. 
External equipment must comply with IEC 1010-1 or 
CSA1010.1. 
The terminal looks as follows. 

MOTOR EXT TRIG 
GND CONTROL SAMPLE OUT 

START EVENT 
STOP 

I CAUTION I 

TRIG 
IN 

button 

GND 
wiring hole 

The maximum input voltage to the external input 
terminal must not exceed the -5V to 5V range. If 
voltages which exceed these values are applied, 
the terminal might be damaged. 

Recording Start/Stop, Data Capturing Start/ 
Stop and ,Printing Messages (Start/stop) 
This is the external start/stop signal you can use to 
control real-time recording, data capturing and printing 
out messages by an external source. This input 
supports TTL-level and contact (open/close) signals. 
See9.6. 

External Chart Speed Control (Motor Control) 
This is the 'TfL-level signal you can use to control the 
chart speed externally. See 9.7. 

External 'Event Input (Event) 
This is the TfL-level signal you can use to enter an 
event marker. See 9.8. 

External Sampling Clock (Ext sample) 
This is the TfL-level, external sampling clock signal 
input. See9.9. 

External Trigger Input (Trig in) 
This is the TIL-level, trigger signal input you can use 
to trigger recording. See 6.2. This is also the TTL
level, trigger signal input to be used when you connect 
other OR1400 recorders. See 9.10. · 

External Trigger Output (Trig out) 
This is the TIL-level, trigger signal output you use to 
connect other OR1400 recorders. See 9.10. 

Wires 
recommended wire: solid wire <f>l.O (AWG18), cross 

sectional area 0. 7 5mm2 

usable wires : solid wire </X).4 to 1.0 (A WG26 to 
18), cross sectional area 0.3 to 
0.75mm2 (AWG22 to 20), 
element wire at least </X).18. 

bare wire : 10mm 

Wiring Procedure 
Verify that the power switch on the front panel is 
turned OFF. 

2 Insert the wire into the appropriate EXT INPUT/ 
OUTPUT terminal at the rear panel. To remove the 
wire, press the button above the wiring hole using a 
minus screwdriver, and pull the wire slightly. 

3 Verify that the wire is fastened properly. 
4 Turn ON the power of the OR1400. 

NOTES 
~1 Do not use signal cables exceeding 3m in length as 

. t~ey can pick up noise that can disrupt recorder 
operation. 
_. ~eep the signal cables as far as possible from the 
power cord. 
•To prevent an ernjssion of electromagnetic 
disturbances, separate the External 1/0 wires from the 
power supply and Measurement input and Logic input 
wires at least 0.1 m. Over 0.5m is recommended. 
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2.5.5 Connecting Logic Input 
Signals {option} 

Logic probes can be connected to the OR1400 input 
connectors. 
Since each probe has a TIL level input/contact input 
selector switch, wide-ranging measurement is 
available from electronic circuit to relay operation 
timing. 
Logic input consists of channels A and B. Each 
channel consists of 8 bits, i.e. a total of 16 bits can be 
input. 
The accessory logic probe is used for connection with 
the measurement points. For connection with the 
measurement points, you can select between the 
alligator-clip cable and IC-clip cable. 

Component Names 
I Input selector switch 

2 Connection lead 
(alligator clip) 

3 Connection lead (IC clip) 

4 26-Pin connector 

Used to select the input 
being either TIL level or 
contact input (CONT). 
Connected mainly to 
the contact circuit and 
consisting of eight signal 
lines (red) and eight 
ground lines (black). 
Connected main I y to the 
electronic circuit and 
consisting of eight signal 
lines (red) and two 
ground lines (black). 
Connected to the OR1400 
logic input connect_or. 

Operating Procedure 
1 Connect the connection lead (IC or alligator clip) to 

the logic probe main unit. 
2 Set the input selector switch. In case of TTL level 

input, a voltage higher than the treshold level of 
approx. l.4V sets logic to "I"; In case of contact input, 
shoning signal lines and ground lines sets logic to "I". 

3 Tum the power switch of the OR 1400 off. 
4 Connect the 26-pin connector to the ORI400 logic 

input connector. 
5 Tum the power switch of the OP1400 on. 
6 Connect individual lead clips to the measurement 

points. 
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Specifications (when connected to the 
OR1400) 
Input type Common ground within the 

same probe 
Floating between recorder and 
probe 

Number of input bits 8 
Allowable input range ±35V ~· 
Input impedance 1 OkQ or more 
Treshold level Approx. +1.4v 
Input method TTL level or contact ipput 

(switching type) 
Withstanding voltage Between logic probe and case: 

500VDC for one minute 
Insulation resistance Between logic probe and case: 

I OMQ or more at 500VDC. 

bfH;@Uri 
Applying a floating voltage which exceeds 30 
Vrms or 60 VDC may cause electrical shocks. 

I CAUTION I 
Do not fail to confirm the selector switch setting 
before connection. 
Eight input lines are grounded in common within 
one probe. Therefore, to avoid damaging the 
logic probe or any connected appliances never 
use contact inputs which have different.common 
voltages. 
When the 26-pin connector is connected to or 
removed from the OR1400 logic input connector, 
the OR1400 power switch must be turned off. 
Never attempt to modify (by extension, etc.) the 
connection lead. 
The allowable input range (±35V, including 
common voltage) must be strictly observed. 
Otherwise, the logic probe and OR1400 main unit 
may be damaged. 

NOTES 
• If the logic probe is not connected to the OR 1400, 
the waveform becomes "I". 
• To prevent an emission of electromagnetic 
disturbances, separate the Measurement input and 
Logic input wires from the other wires at least 0.1 m. 
Over 0.5m is recommended. _ 
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2.5.6 External Monitor Output 
(option} 

5 

This section explains how to display the OR 1400 
screen on a personal computer or monitor by RGB 
output and how to· connect this interface. 

I CAUTION I 
•Always make sure that the power of both the 
OR1400 and the monitor is OFF prior to 
connecting. 
•Do not short circuit the monitor terminal, or input 
any external voltage. This will damage the 
OR1400. 

Which Monitors 
VGA monitors or multisync monitors on which VGA 
can be displayed, can be used. 

Specifications 

6 Pin No. Signal S~ecifications 

1 red 0.7Vp-p 
11 2 green 0.7Vp-p 

3 blue 0.7Vp-p 

15 4 GND 
5 GND 

10 6 GND 

r 

D-Sub 15pin 7 GND 
receptacle 8 GND 

9 
10 GND 
11 
12 
13 horizontal 33.33kHz, TTLlevel l._f 
14 vertical 60. l 68Hz, TTLlevel 1.I 
15 

Connecting the Interface 
Tum the OR1400 and the monitor OFF. 
Connect the analog RGB cable to the Monitor terminal 
at the rear panel of the OR1400. 

2 Tum the power of the OR 1400 ON. 
3 Tum the power of the monitor ON. The monitor will 

display the OR1400's screen. 

NOTES 
•An ordinary RGB video signal is always being output 
from the Monitor terminal. 
•If you place the OR1400 or any other instrument 
close to the monitor, display disturbances might occur. 
• Depending on the type of monitor, the edges of the 
screen might be lacking. 
• To prevent an emission of electromagnetic 
disturbances, separate the External Monitor wires from 
the power supply and Measurement input and Logic 
input wires at least 0. lm. Over 0.5m is recommended. 
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2.5. 7 The External Keyboard 
(option} 

' 

This section explains how to use a keyboard for setting 
and operating the recorder. 

Which Keyboard 
IBM/PS2 compatible keyboards can be used. 

Settings which Cannot be Done from the 
External Keyboard 
• Setting the measurement range and full scale values 
• Setting the suppression voltage value 
• Setting the adjustable chart speed (V 1, V2) in case of 1 

real-time· recording. 

Which Keys Can be Used 
All keys in the shaded line in the figure below can be 
used. The others cannot be used. 

Equivalent Key Functions 
Displayi1'g Screens 

• The numericals will only be valid 
after having pressed the Numl..o<:k 
key first. 

Setting screen (MENU key) : Shift-key+Fl-key 
Chart Speed setting screen (CHART SPEED key): 
Shift-key+F2-key. 

Moving the Cursor 
.6. : t 
t> :-
<]: +-

'\J : i 

Selecting Soft Keys 

Grid intensitY : Normal 
Grid tYPe : 10mm fine 

1 Zone ~F1 200.m ~ 

1 Zone ----ff2l 
160mm ~ 

Scale Print : On ~ 
Annota i on : On 2 Zone F3 
Channel Print : On (400mmJ ----------------
Header Print : Ti•e 
Flexible zone : Off ~ 

I I ~--=~-~=--~ f~g~ ~e~3~~{ ns l ~ff sec] _ 
'--------~~---_J ~--=~-~-:--~ 

Other Key Board Keys 
Enter-key· 

_:_~---~-·-@ 

While "Enter" is being displayed at the soft key menu, 
pressing this key has the same result as if you pressed 
the corresponding soft key. 
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Inserl-key 
When entering characters, pressing this key will switch 
the mode between overwrite and insert, just as the soft 
key does. 

cursor 

DE ... 

Backspace-key 
When entering characters, pressing this key will move 
the cursor leftwards, just as the soft key does. 

Delete-key 
When entering characters, pressing this key will delete 
the character which the cursor indicates, just as the soft 
key does. 

Shift and Caps-key 
Pressing these keys while entering characters will 
switch between upper- and lower-case characters. 

NOTES 
• Even when using the external keyboard, panel key 
operation stays possible. 
• Even in case of communication interface the panel 
key operation becomes disabled, external keyboard 
operation stays possible. 

Entering Characters and Numbers 
• You can enter characters at any screen by typing the 
character keys. 
However, the special characters and symbols which 
can be entered at the OR1400's screen cannot be 
entered using the keyboard or communication 
interface. 
• Numbers can be entered by moving the cursor to the 
place you want to insert the number, and typing it. 
Note to press the NumLock first. Press the EnJer-key 
and the setting is completed. 

Connecting the External Keyboard ). 
Tum OFF the power of the OR1400. 

2 Connect the keyboard plug to the "Keyboard" 
connector located at the rear of the OR1400. 

3 Tum the power of the OR 1400 ON. 
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NOTES 
• Make sure to switch the power of the OR1400 OFF 
before connecting or disconnecting the external 
keyboard. This is because the OR1400 only verifies 
whether the external keyboard is connected or not at 
power ON. 
• To prevent an emission of electromagnetic 
disturbances, separate the External keyboard wires 
from the power supply and Measurement input and 
Logic input wires at least 0.1 m. Over 0.5m is 
recommended. 

Operating Procedure 
Selecting the type of keyboard 
Selects the type of connected keyboard. The initial 
setting is "ASCII". 

l Press the MENU-key. 
2 Press the NEXT soft key and select "#9 System". 
3 Select "#5 Misc" using the soft key. 
4 Move the cursor to "Ext. Keyboard". \ 
5 Select "JIS" or "ASCII". 

Misc 

Alarm beeP 
External Sf/SP 
Rec/Mem back uP 
Chart clock 
Ext. keY board 
Hard coPY mode 

On 
Record 
Q!L 
~nal 
TIFF 

ASCII/ 

JIS 
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2.5.8 Applying a Clamp Filter 
Make sure to apply the clamp filter to the power cord 
to the logic probe input wire, and to the external key 
board cable, if you're using these options . 
This is to eliminate the electric emission. 

• Type of clamp filter and cable of application 

Clamp Filter Cable of Application 

Power cord 
Clamp filter (large) 

(Al179MN) 
External keyboard cable 

Clamp filter (small) Logic probe 
(Al 194MN) 

• How to apply the clamp filter 
In case of the big clamp filter, hold the clamp filter 
close to the plug of the power cord, or key board 
connector, turn the cable once around the clamp and 
close the ciamp filter until it clicks. 

In case of the small filter, apply the clamp filter close 
to the connector of the logic probe cable. 

Logic cable connector 
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2.6 Loading the Chart 

2 

3 
4 

5 

6 
7 
8 

Loading New Paper 
Open the cover of the chart compartment by pu1ling 
the tab slightly forward. 
Prepare the paper as shown in the figure below. Make 
sure the direction of the paper is correct. 
Pull up the release lever which is located at the right. 
Take the front of the paper, and insert it into the chan 
slot. 
Insert the chart paper until the paper comes out a few 
centimeters. 
Match the perforation line to the guide, so that each 
fold of the paper will be located at the position of the 
guide. Don't worry about the slack of paper. 
Press the release lever down again. 
Close the chart compartment cover. 
Turn ON the power of the OR 1400 and press the 
FEED-key to confirm the paper feeds properly. 

NOTE 
•The last meter of the chan is featured with a red band 
to notify you it is time to replace the chan. 
• When the chart runs out, the chart end LED will 
become illuminated. Prepare a new chart. 
•Press the SHIFT-key and then the FEED-key and the 
paper will be fed until the next perforation. 

loading for the First Time 
9 Fold (or cut) the corners of the chart paper and insert 

the leading edge into the slot. Then push the chan 
paper until it protrudes from the slot on the other side. 

10 Align the edges of the chart paper with the flanges. 
11 Secure the release lever in its original position. 
12 Close the outer cover. 
13 Turn the power ON, press the FEED-key and check 

that the paper moves smoothly. 

chart 
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front 

). 
release lever 

perforation line 

2. 7 Handling Precautions for 
the Charts 

About Chart Paper 
The chart paper is featured with perforation lines for 
easy cutting of the chart. Note that the recording on the 
perforation line might be weak. ~. 

Storing Chart Paper 
The used thermal paper changes color ~t / 
approximately 70°C. Its thermal properties are hlso 
affected by moisture and light. Accordingly, you 
should take the following precautions. 
Store unused chan paper in a cool, dry, dark place. 
After breaking the seal, use the chart paper quickly. 
Prolonged contact with the plastic films which contain 
plasticizer (vinyl chloride film, cellophane tape, etc.) 
can cause fading. Therefore, if the paper is to be stored 
in a holder, a polypropylene type holder should be 
used. 
When affixing the paper with glue, avoid glues which 
contain organic solvents such as alcohol and ether, etc. 
as these will cause discoloration. 

Handling Chart Paper 
Make sure only to use chart paper provided by your 
sales representative. If other paper is being used, a 
paper jam might occur. 
Dry your hands before handling the paper to avoid 
perspiration from fingers, as this can cause smudging. 
Do not rub the surface with hard objects to avoid heat 
generated from friction, as this can cause 
discoloration. 
A void contact with chemicals, oils and other 
substances, as these; can cause discoloration. 

Storing Recorded Charts 
Store recorded charts in a cool, dry, dark place as heat, 
light and moisture can cause fading. 
It is recommended to take photocopies of the original 
charts for long term storage of data. 
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2.8 Using the Chart Tray 
(option} 

Install the chart tray as follows: 
Fasten the bracket to the bottom of the OR 1400 by 
means of the two screws. 
Make sure that the big opening of the bracket is facing 
the front side. 

2 Insert the tray into the opening of the bracket. 
3 As shown in the figure on the right, hang the tray 

inside the bracket so that the back of the tray is held by 
the bracket. 
Adjust the bracket to the center of the opening. 

NOTE 
1 The Z-fold chart may not fold properly at high chart 

speeds. 
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Basic Operation 
This chapter describes some of the basic operations 
you need to be familiar with before you start real-time 
recording or data capture. 

3.1 Switching the Recorder 
ON/OFF& 

Before Switching the Recorder ON 
Set up the recorder as described in section 2.2. Then 
connect the power cord and signal cables as described 

/ in 2.3 and 2.5. Confinn that your power supply 
specifications are within the ranges shown below. 

Rated Power Supply 100 to 120 I 
Voltage 200 to 240 V AC 

Pennissible Supply 90 to 132 I 
Voltage Range 180 to 250 V AC 

, 

Rated Supply 50/ 60 Hz 
I 

Voltage Frequency 

Pennissible Supply 48 to 63 Hz 

Voltage Frequency Range 

Maximum Power 300 VA (lOOV), 

Consumption 360 VA (200V) 
(with chart oper~tion) 

Location of the Power Switch 
You will find the power switch in the lower left hand 
corner of the front panel. 

Power Switch Operation 
The power switch is of the push-button type. Pressing 
it will tum the power ON and OFF alternately. 

OFF ON 

~ ~ 
c=:: c=:: 
L L 

When your turn the power ON, initialization begins 
and the initialization screen will be shown. During 
initialization you cannot use the front panel keys. After 
initialization, the monitor screen will appear. After 
turning ON the power and having set the input ranges, 
allow a warm-up time of at least 30 minutes. 

Backup 
In case ofa power failure or similar, the data are 
backed up as follows: 
The current recorder setup will be kept. 
Previously saved setups will be kept (see 9.12). 

• · Measurement data will not be kept. 

NOTE 
When you tum the power OFF, wait approximately 10 
seconds before switching it ON again. Tum the power 
switch OFF when the recorder is not used for hours. 
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3.2 How to Enter Settings 
The user interface of the OR 1400 is designed in a way 
that settings can be done easily and quickly. 

Getting into the Settings screen 
Almost all of the settings can be entered by first 
pressing the MENU-key and then selecting the 
required settings using the soft keys, cursor keys and 
rotary knob. 
The me.nu which initially appears depends on whether 
recording is in progress or not. 

When the MENU-key is pressed and recording is 
not in progress: 

Trace <T-Y) 
Print format 
Memory format 
Trigger 
Load I Save 
Flexible zone adjust 
Retrieve calculation 
Comment 

~9 System 
tilO Logic 

LC'D contrast 

G 

# 1 

'* 3 

# 4 

$1 5 

NEXT 

When the MENU-key is pressed while recording is 
in progress: 

Event message 
Memory format 
Trigger mode 

LCD contrast 

G 

"1 

# 2 

# 3 

Returning to the initial setting screen can be done by 
pressing the MENU-key at any time. 

For settings concerning the input, press the CH-key 
and the input setting screen will appear. 
Input settings can be done except when data capturing 
or recording captured data is in progress. 
The display looks as follws. 

~~~~Fess~ ~ 
Filter : Off 

I i 
5.000 

CDrnonitor area 
@setting area 

Uti lit~· 
y 

1-----i2 

' ' I -5.i\100U 

I~.·, .. ··.:·.·. ·:. 

t 
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Selecting Settings 
Settings can be entered using cursor keys, soft keys, 
and the rotary knob. Use them as follows. 
Cursor keys 
The cursor keys are useful to 'walk' to the desired 
setting within a particular· screen. After entering a 
setting, usually the next setting will light, but you can 
easily move the cursor to another setting using the 
cursor keys. 
Soft keys 
In the right side of the display, the selectable items are 
written and they correspond to the soft keys located 
next to them. Pressing a soft key will change the 
setting accordingly. 
Rotary knob 
The rotary knob is mainly used to select numbers and 
characters. When the rotary knob should be used, a 
small rotary knob symbol will appear at the right side 
of the screen. Besides, the rotary knob should be used 
to set the range and position values. 

Example 
CHI Ranse 10U 

Lower : [~ IJPPer · E 

Sc al i n9 :. roru---rf)] Units L ]'-=-' 

Pos. T 
Pos.2 

Uolts 
[I 0.000J 
[ 2.000] 

Scale 
0.000] 
2.000] 

ESC 

DEL 

===============;i tleasure 1 ··· . 1234567890+-.Ell 
b===========~===i Enter 

Q)Use the soft keys to select On or Off 
@Use the rotary knob to select the required value 
®v se the cursor keys to select between Lower and 

Upper 

Entering Characters 
The rotary knob is used to light a character whjch you 
want to input. When you have selected the req~ired 
one by turning the knob, move to the next digit1where 
you want to enter a character, using the cursor keys. 
Repeat this until all characters are set. You can swilCh 
between lower-case and upper-case characters by 
pressing the CAPS soft key. Changes are easy to 
handle by using the BS (back space), DEL (delete) and 
INS (insert) soft keys. 
The "ALP" and "EUR" selection allows you to switch 
between the characters of the alphabet and other 
european languages. 
For entering characters using the external keyboard 
option, refer to 2.5.6. 

Example 
Header & Annotation ---[-23-J-. CoPY to 

H: [Real ti me measur i n9 
1:rnemote timin9 clock 
2: main transformer Phase I 
3: main transformer Phase 2 
4: ma in transformer Phase,.3 
5:[Injection current flo1. 
s:r 
7:[ 

BS 

DEL 

\ a:c 
INS ~ 

! " !l $ .% & { ) C ) ~ _ ' ' : I 2 3· DC.APS 

~~~:~~!~~~~::~~::~: .8.J~: ..... 
Entering Numeric Values 
Numeric values should be entered using the rotary 
knob and cursor keys. Basically, the most right digit of 
a number will light. However, when you require big 
changes in numeric values, it is easier to move the 
cursor to another digit to adjust that digit. 

Example 

ITHil II 
Assume you want to change the setting '123' to '010'. 
You can turn the rotary knob for a long time to go 
from 123 to 122 to 121 etc .. You can also adjust the 3 
to 0 fast; then move the cursor to the next digit and 
adjust 2 to 1; then move the cursor to the next digit and 
adjust 1 to 0. 
For entering numeric values using the external 
keyboard option, refer to 2.5.6. 
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I 3.3 Input Signal Settings 

This section describes how to set the input type & 
filter, the way to set the measurement range & full 
scale values, and the way to copy settings to an other 

channel. 

3.3.1 How to Set the Input Type 
and Filter· 

What You Should Know 
Input Types 
The following input types are available, depending on 
your model: 

/DC (DC-coupled voltage, except for frequency 
input units) 
With this input type you obtain the complete range of 
frequency components of your measurement input. 
The input impedance is approximately 1 MQ. The 
frequency response for this input type is shown below. 

Frequency characteristic5 
(without filter) 

GainD_-3dB, 

DC 40kHz 

Thermocouple Input (for universal input unit 
only) 
Eleven types of thermocouple input are available when 
your instrument is equipped with the universal input 
unit. 
typeK 
type E 
type J 
type T 
type L 
type U 

typeR 
type S 
type B 
typeN 
typeW 

RMS measurement (for RMS converter unit 
only) 
With this input type you can measure the effective 
value of AC voltage. The input impedance is approx. 
lMQ. 

Strain measurement (for strain input unit 
only) 
With this input type you can measure strain inputs. 
The frequency response for this input type is shown 
below. 

IM 783001-01E 

Frequency characteristics 
(without filter) 

Gai"D_-3dB 

DC 20kHz 

Ground (GND, except for frequency input 
units) 
With this input type you position the ground level 
which can be useful for analog waveform recording. 

.. Input 
]circuit 

Logic Input (option) 
Logic input channels are available. For settings, refer 
to4.17. 

Channel off (OFF) 
When this setting is selected, recording and memory 
input will not occur for the specified channel, even if 
the corresponding input terminal is connected. 

Input Filters 
The following input filters are available, depending on 
your model: 

In case of voltage input 
You can select an input lowpass filter to remove the 
high-frequency components from your measurement 
input signal. Select "off' when no lowpass filtering is 
necessary. 
The following filters are available: 
voltage input unit RMS converter unit (for DC mode 
only) and strain input unit (for DC mode only) 

- : l kHz, 1 OOHz, lOHz off 
universal input unit: 4kHz, 400Hz, 40Hz, 1.5Hz, off 

In case of thermocouple input 
You can select a l .5Hz line filter to remove the 50 or 
60Hz noize from your measurement input signal. 
Select "off' when no filtering is necessary. 

In case of frequency input 
When setting the measurement range, an input filter 
will be automatically assigned. -
Therefore, no such selection needs to be made. 

Frequency Response of Voltage Input 
You can record waveforms accurately up to lOOHz as 
shown below. You can also record waveform 
envelopes accurately up to lOkHz. 

Amplitudet 

I 

1Hz 
II 

100 10kHz 
~ 

Frequency 

- - - - Envelope recording available 
-- Accurate waveform recording 

available 

NOTES 
• You can copy input type and filter settings to other 
channels. Refer to 3.3.7. 
• If you change an input type (or measurement range) 
when memory has been partitioned, then any data 
currently in memory will be erased when you next 
start data capture, starting from the first block. 
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Operating Procedure 
Measurement Channel: Setting the Input Type 
and Filter 
Press the CH-key of the channel whose input type and 
filter you want to set. To display the channels 5-8, 
press the SHIFT-key first. 

2 Select the required input type using the soft keys. If 
the required input type is already current, you may 
skip this step. 

3 When required, move the cursor to the "Suppression" 
setting. Refer to 3.3.3 for details. Note that the 
suppression voltage can only be applied to channels of 
the voltage input unit. 

4 When required, move the cursor to the "Filter" setting. 
5 Select the required filter using the soft keys. 
6 To set the input type and filter for an other channel, 

press the CH-key of that channel and repeat step 2 to 
5. To copy the settings to other channels, refer to page 
3-8. 

3-4 

I i 
5.000 

NOTES 

~ng~~ess ~ ,,-
F; lter : Off 

Util itY 
y 

10mm/s 

-s.000u 

• In case you selected 'RMS' mode for the channels of 
the RMS converter unit, an input filter cannot be 
selected. 
• When setting the measurement range, a filter will be 
automatically assigned and a selection will therefor not 
appear on the screen. For channels of the fre~uency 
input unit and input unit for power supply frequency. 

Table 3.1 Measurement Ranges 

DC-coupled voltage inputs: 

Measare- Actual lnllial Full-Scale Maxim1DD/ I 

ment Melwnment Values Minimum 
Range Range Ful&:aleSpam 

500V 1 ±350V -250V IO 250V HOOV3 /::AJV 

200V 1 ±200V -IOOV ro IOOV "lIJV/'lDV 

IOOV' ±IOOV -'!JJV 10 '!JJV 200V/IOV 

50V ±50V -'lSV 10 25V IOOV/5V 

'lIJV ±1JJV -IOV IO IOV '1JV/2V 

IOV ±IOV -5V 10 5V 'lDV/IV 

5V ±5V -25V 10 25V IOV/05V 

2V ±2V -IV 10 IV 4V/02V 

IV ±IV --OSV IO 05V 2V/QIV 

500mV ±500mV -250mV 10 2'!J'JmV HOOmV/'!JJmV 

200mV ±200mV -IOOmV ro IOOmV 400mV/'lDmV 

IOOmV ±lOOmV -'!JJmV lo '!JJmV 2ffimV/IOmV 

50mV 2 ±50mV -'lSmV to 25mV IOOmV/5mV 

'lIJmv• ±20mV -!OmV 1o !OmV 40mV/2mV 

IOmV' ±!OmV -5mV 1o5mV 20mV /I mV 

smv• ±5mV -25mV lo 2.5mV IOmV /0.5mV 

2mV' ±2mV -ImV 1o I mV 4mV/0.2mV 

lmV' ±ImV --0.5mV 1o 0.5mV 2mV/0.ImV 

1 for voltage input unit 2 for universal input llllit 
3 Maximum input voltage is 350VDC + ACpeak 
4 for strain input unit 

3.3.2 How to Se_t the 
Measurement Range and Full 
Scale Values 

What You Should Know 
Measurement Range ~
The measurement range is the maximum rang\ 
through which measurement is possible. The J 

measurement range setting also detehnines the 
recording range and the measuring resolution~ 

. Refer to table 3.1. -

Full-Scale Values 
Full scale values are the maximum and minimum 
measurement values that can be recorded within the 
recording zone which has been designated for analog 
recording. Immediately following the measurement 
range setting, the fu]J scale values are designated as 1/ 
2 of the actual measurement range. 

The relationship between the measurement range and 
the full-scale values are shown in the figure below. 

Measurement input 
minimum value 

-;-5 
I Measurement range 

Measurement input 
maximum value 

t5 
I 

I" Full-scale span •I 

-2.500V 
Full-scale minimum 
value( Default value) 

+2.500V 
Full-scale maximum 
value(Default value) 

Thermocouple inputs: (Universal input unit only) 

Meagre. Adual Initial Mamnum/ 
ment Measunment Full-Scale Minnlum 
Range Range Valms ~ 

Spam 

K -200.0 lo 13000"C -200.0 lo I300.0"C 1500.0"C / I 00.0"C 

r -200.0 lo 1100.0"C -200.0 lo 1100.0"C I300.0"C/75.0"C 

E -200.0 lo !ro.O"C -200.0 lo 800.0"C I ICXXJ.O"C/ffi.O"C 

T -200.0 lo 400.0"C -200.0 lo 4000"C 600.0"C / 30.0"C 

L -200.0 lo 900.0"C -200.0 lo 900.0"C I IOO.O"C/75.0"C 

u -200.0 10 400.0"C -200.0 lo 4000"C 600.0"C / 30.0"C 

R 0.0 lo 1700.0"C 0.0 lo 1700.0"C 1700.0"C/125.0"C 

s 0.0 lO 1700.0"C 0.0 IO I 700.0"C 1700.0"C /125.0'C 

B 0.0 lO 1800.0"C 0.0 IO 1800.0"C I800.0"C/ 125.0"C 

N 0.0 lo 13000"C 0.0 lo 1300.0'C I300.0"C fl 00.0"C 

w 0.0 lo Z300.0"C O.Ci lo 2300.0"C 2300.0"C/ 175.0"C 
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RMS Inputs (for RMS converter units only) : 

Measurement Actual Initial Full-Scale Maximum/Minimum 

Range Measurement Values Full-Scale Spans 

Range 

500V Oto350 Vrms 0 Vto 500 V 500V/50V 

200V Oto 200 Vrms 0Vto200V 200 V/20 V 

!OOV Oto IOOVrms OVtolOOV IOOV/lOV 

50V 01050 Vrms 0 Vto50 V 50V/5 V 

20V Oto20Vrms 0Vto20V 20 V/2 V 

IOV Oto 10 Vrms OVto lOV IOV/1 V 

5V Oto5 Vrms 0Vto5 V 5 V/0.5 V 

2V Oto2 Vnns 0 Vto 2 V 2V/0.2V 

IV Oto 1 Vrms OVto IV I V/0.1 V 

500mV Oto500mVrms OmVto500mV 500mV/50mV 

200mV 0 to 200 mVnns OmVto200mV 200mV/20mV 

lOOmV 0 to 100 mVrms OmVto lOOmV lOOmV/lOmV 

l 
Strain inputs (for strain input units only): 

Meas_urement Actual Initial Full-Scale Maximum/Minimum 

Range, Measurement Values Full-Scale Spans 

Range 

20000 pe ±20000µ£ -10000 j1£ to 10000 JIE 40000 pe / 2000 µe 

!OOOOpe ±10000µ£ -5000 JIE to 5000 JIE 20000 µEI 1000 µE 

5000µe ±5000µe -2500 pe to 2500 µe I 0000 µE I 500 JIE 

2000pe ±2000µ£ -1000 pe to 1000 µe 4000 µE I 200 jl£ 

1000µ£ ±:1000µ£ -500 µe to 500 pE 2000 µ£ I 100 jJE ' 

Operating Procedure 
Measurement Range I Full-Scale Values 
Press the CH-key for which you want to set the 
measurement range. 

2 Press the RANGE part of the POSITION/RANGE
key. The LED will light. 

3 Turn the rotary knob to set the measurement range. 
4 If required, you can adjust the full-scale values by 

turning the rotary knob after having pressed the FINE
key. 
In case of frequency units, press the soft key. 

5 To set the measurement range for an other channel, 
press the CH-key of that channel and repeat step 1 to 
4. To copy the settings to other channels, refer to page 
3-8. 

IIif [~fl i i1~1 ! ,~li.: 
CHI Range< lOV-1(-==:=;----® 

InPut : i.-
SuPPress : . 

0
off1 

Filter : , 
Uti litY 

3.700 
y 

~· 

©Maximum full-scale value 
@Minimum full-scale value 

· @Measurement range setting 

I: I 
-3. 700U 

If you select a recording zone smaller than the 
measurement range, the symbol "<" appears. 

NOTES 
• The rotary knob can be used to set the measurement 
range by first pressing the RANGE part of the 
POSITION/RANGE-key. Turning the knob clockwise 
results in decreasing the setting value (and therefore 
increasing the waveform size). 
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Frequency inputs (for frequency input units and power r [ t 't nl ) me req.mpu um o y : 

Measurement Actual Initial Full-Scale Maximum/Minimum 
Range Measurement Values Full-Scale Spans 

Range 

lOOHz Oto 100 Hz Oto IOOHz 100 Hz/10 Hz 

200 Hz Oto200 Hz Oto 200 Hz 200 Hz/20 Hz 

500Hz Oto500 Hz 0 to 500 Hz 500 Hz/50 Hz 

1000 Hz 0to1000 Hz Oto 1000 Hz 1000 Hz/I 00 Hz 

2000 Hz Oto 2000 Hz 0 to2000 Hz 2000 Hz/200 Hz 

5000 Hz 0 to5000 Hz 0 to5000 Hz 5000 Hz/500 Hz 

10000 Hz Oto IOOOOHz Oto 10000 Hz 10000 Hz/1000 Hz 

50 Hz 40 to60 Hz 45 to 55 Hz 20 Hz/2 Hz 

60Hz 50 to70Hz 55 to65 Hz 20 Hz/2 Hz 

• You can easily reset the full-scale value to the 
default setting value. To do so, move the cursor onto 
the "Utility" setting and select "Reset" using the soft 
keys. 
• If the measurement setting is changed while a 
voltage is being input (input type setting is DC or 
GND), the full-scale span will be changed to its initial 
setting value following the measurement range setting 
change. However, the zero-position will not be 
changed. · 
• The full-scale values will not be changed even if the 
input type setting is switched between DC and GND. 
• The measurement range and full-scale values may be __ _ 
changed during real-time recording. However, they 
cannot be changed during data capture operations. 
• Existing memory block data will ~ deleted if a data 
capture operation is started following certain "input 
type" or "measurement range" setting changes. The 
new data will then be captured to memory block 
number 1. The input type changes are 

• from DC, GND to TEMP or OFF 
• form TEMP to DC, GND or OFF 

• When designating the linear scaling setting, the full
scale values are displayed as linear scaling values. For 
details regarding linear scaling settings, refer to 9.1. 

Operating Procedure 
Recording Position 
When you are continuing with the previous settings, 
skip this step. Otherwise, press the CH-key to display 
the "Input Setting" screen. 

2 Press the POSITION part of the POSITION/RANGE
key. The LED will light. 

3 Tum the rotary knob to set the recording position. The 
triangle corresponds with the zero level. 

4 If required, you can set the recording position more 
accurately by turning the rotary knob after having 
pressed the FINE-key. 

5 To set the recording position for an other channel, 
press the CH-key of that channel and repeat step l to 
4. To copy the settings to other channels, refer to page 
3-8. 
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I ! 
3.700 

y 

CDzero position mark 

NOTES 

L . I 
-3.700U 

• The rotary knob can be used to set the recording 
position of the waveform by first pressing the 
POSITION part of the POSITION/RANGE-key. 
Turning the knob clockwise results in moving the 
recording position to the right (by actually moving the 
scale). 
• You can easily reset the full-scale value to the 
default setting value. To do so, move the cursor ont~ 
the "Utility" setting and select "Scale Reset" using the 
soft keys. 

Automatic Full-Scale Setting (Auto Scale) 
This function automatically designates the minimum 
and maximum full scale settings according to the 
measurement inputs. When the "Auto scale" soft key 
(located within the "Utility" menu) is pressed, the 
maximum and minimum values for a measurement 
input of approximately five seconds are detected." 
These detected values are then designated as the 
maximum and minimum full scale values. You can 
reset the full scale values by pressing the "Scale 
Reset" soft key. 

However, when using the aut~ scale function, be aware 
of the following: ' 

If the detected minimum and maximum values~xceed 
the measurement range, they will be revised to the 
minimum and maximum full-scale values. The data 
lying outside this range will not be measured. In such a 
case, adjust the measurement range. J 

If the difference between the detected minimum and 
maximum values is less than the default minimum full 
scale span, the detected minimum value will become 
the minimum full scale span. The maximum full scale 
value will be decided according to the minimum full 
scale span. 

3.3.3 How to Set a Suppression 
Voltage 

This section describes the way to set the suppression 
voltage to add or subtract a certain offset value. 

What You Should Know 
Setting Range of the Suppression Voltf,tge 
In case the measurement range is lOOmV to 5V: 
-10.00 to 10.00V i 

In case the measurement range is lOV to 500V: 
-500 to 500V. . 

Permissible Measurement Ranges when 
Using Suppression Voltage 

Range 
Suppression Voltage Input Voltage 
Setting Range Range 

lOOmV 

200mV 

500mV 
-10.00 LO 10.00V ±IOV*I 

IV 

2V 

5V 

IOV 

20V 

50V 
-500 to SOOY ±350V 

lOOV 

200V 

500V 

Displaying the Suppression Voltage 
The suppression voltages will appear in the scale 
display and printout, digital dispfay and printout, 
communication output and when highlighted by the 
cursor. 

NOTES 
• The suppression voitages will be ignored in case of 
performing arithmetic or statistical computations. 
• When you use linear scaling, the suppressed voltage 
values will not be printed or displayed. 

Operating Procedure 

2 
3 
4 

The initial value is "OFF". 
Press the CH-key of the channel you want to set. 
Move the cursor to the "Suppress" setting. 
Press the "ON" soft key. ' 
Set the voltage value using the rotary knob. 

10mm/s ' 

1rTfl!TI I 1-~-.. - .................. . 

CHI Range= lOV 

i~ 
Uti l itY 

InPut : 
mf~Fss ~ 

I ! 
y 

' I 
5.000 -5.000U 
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3.3.4 Calibration for RMS 
Measurement (only when RMS 
converter unit is applied} 

This section describes how to perform calibration for 
RMS measurement in case you need even more 
accurate measurements. 

Points to note when performing this 
calibration 
These calibrated data will only be kept until the power 
is turned OFF. In case you want to keep these data 
after power OFF, make sure to tum backing-up data 
ON (refer to 9.3 Changing System Settings). 

Operating Procedure 
1. Press the CH-key for which you want to perform 

·calibration. 
2. Verify that the input mode is set to 'RMS'. 
3. Press the CAL soft key.· The message 'RMS 

calibration' appears in the upper left screen, and 
calibration is finished when the message disappears. 

External 

l~llSll 1~1 =;~~-
CH2 Range= lOV GND 

lnPut ~ 

Uti 1 itY 

; I 
CAL 10.000 0.000U 
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3.3.5 Setting the Bridge Excitation 
Voltage (only for strain input unit} 

I 

~ 

When you are using the strain input unit, it is 
necessary to set this excited voltage. 

I CAUTION I 
Make sure to disconnect the strain gage, strain 
gage converter etc. from the strain input unit 
before changing the value of the excited voltage. 
The strain gage, strain gage converter etc. might 
be damaged when setting a wrong excited 
voltage .. 

Bridge excitation voltage selections 
Select the appropriate excited voltage from the table 
below. However, since the excited voltages depend on 
the adjustive gage resistances, select accordingly. 

Excited Voltage Gage Resistance 

2V 
120 n to I kn 

3V 

sv 
350 n to 1 kn 

IOV 

Qperating Procedure 
The initial value is 2V. 

1. Press the <:;H-key which you want to set. 
2. Move the cursor to the 'BV' setting. 
3. Select the appropriate excited voltage. 

External 

1~lr1 'l r~. i:_~--
CH5 Range= 20000J!£ 

I ; 
10000 

lnPut 
Filter 
BU 

main 

Uti 1 itY 

-10000JJC: 

10U 
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3.3.6 Adjusting ttae Strain Balance 
(only for strain input unit} 

This section describes the way to eliminate the 
unbalanced part of the bridge resistance of the strain 
gage, strain gage converter etc. 

The following two methods exist. 

All adjust 
All the channels for which the input mode is set to 
'Strain' will be balanced. 

Adjust 
Only the channel which is currently being displayed 
will be balanced. 

Operating Procedure 
1. Press the CH-key for which you want to carry out 

strain balancing. 
2. Verify that its input mode is set to 'Strain'. 
3. Select 'All adjust' or 'adjust' using the soft keys. 

3-8 

9.320 

NOTE 

InPut 
Fi Iter 
BU 

y 

mmr 
Off 
2U 
Uti I itY 

' ; I 
-9.320G 

All 
adjust 

Adjust 

Strain balance need not be executed but after the 
following situations. 
• When changing the input mode to others than 

'Strain'. . /, '. . 
However, balanced wlll be kept even after the power is 
turned OFF. 

1-
\ 

3.3.7 How to Copy Settings to An 
Other Channel 

2 
3 
4 
5 
6 

7 

You can conveniently copy settings to other channels. 
Proceed as follows: 
Press the CH-key of the channel whose values you 
want to copy to other channels. The "Input Setting" 
screen will appear. ~ 

Move the cursor onto the "Utility" command. \ 
Press the "Copy to" soft key. I 

Move the cursor onto the channel of destinatio9. 
Press the "yes" soft key. ' 
Repeat the last two steps for other destination 
channels. 
Press the "Copy execute" soft key. The display will 
return to the "Input Setting" screen once the.soft key 
has been pressed. The "Copy completed" message 
appears on the screen when copying has been fiaished. 

CoPY to other channels. 

I: 'r'es 5: No 
2: Yes s: No 

~l ibil ~~ ~~g 

CDSource channel 

NOTE 

H3mm/s 

COP~' 
execute 

It is not possible to copy the setting contents from 
channels of one input unit to channels of a different 
kind of input unit.' 
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3.4 Using the Monitor Screen 

3.4.1 Switching Between Monitor 
Screens 

What You Should Know 
Screen Sequence 
The sequence of the screens which appear by pressing 
the MONITOR-key starts with the Analog Waveform 
screen, followed by the Logic Waveform screen if this 
option is installed, followed by the Numeric Value 
screen and by the Full-Scale Value screen. 

Analog Waveform Screen 
;'rhis screen is used to monitor the recording of analog 
and logic waveforms. Waveforms will be displayed 
according to the settings you set in the Recording 
Setting screen (see chapter 4). The waveforms scroll 
from the top of the screen down. Note that X-Y 
waveforms will not be displayed, but T-Y is displayed. 
Note that when your recorder is equipped with the 
optional logic input channels, these will be displayed r 

after pressing the MONITOR-key after the Analog 
Waveform screen again. 
The rate at which Analog Waveform screens scroll 
down depends on the chart speed. See also 12.5. This 
display looks as follows: 

Numeric. Values Screen 

Freeze 

tlanual 
Pr int 

This screen is used to monitor the recording of digital 
logging. Data of all channels, provided they are not set 
to OFF, will be displayed as numeric values. The 
values are updated every 0.5 seconds. When the 
measured value lies outside the measurement range, 
+*****V will be displayed to indicate an overrange 
condition. This display looks as follows: 

Feb.04.95 16: 15 

(!)channel number 
@Logic channels 

. @Logic data 
©Analog data 
®Suppression voltage value 
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Full-Scale Values Screen 
This screen displays the previously set maximum and 
minimum values for all channels. This display looks as 
follows: 

Feb.04.95 16: 18 
10mm/s 

1: 0.5640---- -0.4360 u 1U 

2: 10.000--- 0.000 u 10U 

':)• 25.60·- -74.40 u 100U 

4: 0.832~ -1. 168 u 2U 

5: 5.000~ -5.000 IJ 101J 

s: 5.9&- -14.02 u 20U 

7: 15.00-v -35.00 u 50U 

8: 52.20-- -47.80 mu 100mU 

Operating Procedure 
Selecting the Monitor screen 

1 Press the MONITOR-key once. 

Freeze 

11anual 
Pr int 

2 Continuing to press the MONITOR-key results in 
displaying the Numeric Values screen, the Logic 
Waveform and the Full Scale Values screen 
respectively. 

~ .(. Switching the Monitor screen at the Input 
Setting screen 
The Input Setting screen (which appears by pressing 
any CH-key) also displays the Monitor screen at the 
upper hal( of the screen. It is possible to switch this 
Monitor screen while you are active in the Input 
Setting screen. Proceed as follows: 

1 Move the cursor onto the "Utility" command. 
2 Press the "Monitor" soft key until you reach the screen 

you want. You can enter settings as before in the lower 
half of the screen. 

InPut • 
SuPPress : 
Filter : 

SP an 
Seal i n9 

y 
1~~.:::=I:=J:=:::::J111111li ..... l:==r:;:=::J::JI Auto 

5.000 -5.000U Scale 

NOTE 
You cannot switch between Monitor screens during 
recording. When you start recording, the currently 
selected screen remains active. 
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3.4.2 Freezing the Monitor Screen 
This section describes the way to "freeze" the monitor 
screen which is useful for viewing specific data. 

Operating Procedure 
1 Press the Monitor-key several times until the required 

monitor screen comes up. 
2 Press the Freeze soft-key. The display will "freeze" 

the data on the screen. 
However, data sampling continues. 

3 To release the "freeze-status", press the MONITOR
key. 

3-10 

Feb.01.95 01 :03 

NOTE 

Freeze 

tlanual 
Pr int 

When capturing data or playing back captured data, 
this "freeze"-function cannot be used. 

3.4.3 Getting a Manual Printout 

What You Should Know 
Manual printouts consist of the latest measurement 
data, printed digitally. 
A manual printout can be obtained in several ways. 
•by pressing the "manual print"-soft key at ~e 
monitor display. \ 
• by pressing the "manual print" -soft key durlng real-_ 
time recording (chart speed should be IOmm/s or less, 
and "data manual" should be set at the annotation 
setting). 
•by external input signal (refer to 9.6) 
• by communication interface. 
The result of the first operation looks as follows. 

23:26:42 1= 1.98fY 2= -0.992V 3"' O.OOSV 

Operating Procedure 
1 Press the MONITOR-key several times until the 

required monitor-screen comes up. 
2 Press the "manual print" soft key. One line of 

measurement data will be printed. 
10mrivs 

Freeze 

tlanual 
Pr int 

IM 783001-0tE 



'c 

3.5 Date and Time Settings 
This section describes how to set the date and time 
which will be used to be printed or displayed. 

What You Should Know 
Setting the Date 
You don't have to enter the slashes. 

e.g. 94/12/31 (year/month/day) 

Leap years are automatically provided. 

Setting the Time 
You don't have to enter the colons. 

~.g. 14:05 :00 (hour:minute:second) 

Operating Procedure 
1 Press the MENU-key. 
2 Press the NEXT soft key and select "#9 System". 
3 Select "#1 System" using the soft keys. 
4 Move the cursor onto the date setting. 
5 Select the required number by turning the rotary knob. r 

6 Use the cursor keys to move to the next number 
(within the date setting) which you want to adjust. 

7 Once you set the required date, press the "Setting" soft 
key. The cursor will move to the time setting. 

8 Select the required number by turning the rotary knob. 
9 Use the cursor keys to move to the next number 

(within the time setting) which you want to adjust. 
You can select the next number now. Once you set the 
new time, press the "Setting" soft key. 
SYste11--------~ 

rr=============;i Settin9 
1234567810+-.Esr , ... 

NOTES 
• If you press the "ESC" soft key before you press the 
"Setting" soft key, the old setting will be kept. 
• This setting screen will show the time when the 
screen was opened and does not change on the screen. 
However, the internal clock keeps working as usual. 
• The new time starts as soon as you press the 
"Setting" soft key. 
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3.6 Changing the Language 
of the Display 

This section describes how you can change the 
language used on the display. 

What You Should Know 
The display can appear in the following languages. 
- English 
- German 
- French 
- Japanese 

Operating Procedure 
The initiai setting is English. 
Press the MENU-key. 

2 Press the NEXT soft key and select "#9 System". 
3 Move the cursor onto the "Display language" setting. 
4 Select the required language using the soft keys. 

SYstem ---------~ 

Date 
Time 
Back sround 
OisPlaY lansua9e 

En9l i sh 

117 

Fran'ia is 

Deutsch 
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Real-Time Recording 
This chapter describes the initial recording settings, how to start/stop real-time recording, and how to adjust the recording 
format. When triggering is required, refer to chapter 6. 

4.1 Initial_ Recording Settings 
The initial settings for real-time recording are as follows (printed in bold script): 

Print Format screen (Press the MENU-key and select #2) 

Parameter Description Values 

,Mode Selects analog waveforms or Analog, Digital 
digital logging recording 

Format Selects the number of zones for T-Y 1 Zone 200mm, 1 Zone l 60mm 
recording, or selects X-Y recording 2 Zone, 4 Zone, 8 Zone, 

X-Y 

Grid Intensity Selects the intensity of the grid in Normal, dark 
printouts 

" 
Grid Type Selects a type of grid Off, lOmm fine, lOmm simple, 

I 
lOdiv fine, lOdiv simple 

Scale Print Selects whether to print the scale 
.(. 

Off, On : 

Annotation Selects whether to print an annotation. Off, On, CH.Info., Data Distance, , Data Manual 

Channel Print Selects whether to print the channel Off, 200, 400,'·1000, 2000 
number and at which interval 

Header Print Selects whether to print date, time, chart Off, Time, Comments, 
speed and comments Time + Comments 

Flexible Zone Selects zone recording ON/OFF and . Off, Boundary, 
whether to print outside its boundaries w/o Boundary 

Shot Recording Selects shot recording and its length Off, 0.2, 0.5, 1, 2 m 

Tick/Event Selects whether to print time tick or Off, Event, 0.01, 0.1, 1, 10, 60 s 
event and the interval of the time tick 

Assign X-Axis Assigns the horizontal axis Off, CHI, CH2, .. , CH8 

Assign Y-Axis Assigns the vertical axis Off, CHI, CH2, .. , CH8 

Time Interval Selects the interval for digital logging 1, 2, 5, 10, 20, 30, 60 s, 1, 2, 5, 
10, 20, 30, 60 min 

Direction Selects the direction of the printout Normal, 180° rotation 

Trace Setting screen {Press the MENU-key and select #1). 

Parameter Description Values 

Trace Selects whether to print a waveform Off, Dark, Light 
and its intensity 

Flexible Zone Adjust screen (Press the MENU-key, select #5 and then 1 "Zone"): 

·Parameter Description Values 

Upper Sets the upper value of the zone 1to100 

Lower Sets the lower value of the zone Oto99 

Event Message Set screen (Press the MENU-key, select #9 and then 2 "Event message"); 

Parameter Description Values 

Event message Selects event message mode Off, Time, Message, 
Time + Message 
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The following table shows which settings are selectable for three types of recording. 

The real-time recording of logic channels will be done together with the analog T-Y waveforms. Therefore, for settings 
concerning logic recording, refer to that column. However, the settings with an asterisk apply to analog T-Y waveforms 
only. 

Setting AnalogT-Y 
Waveform 

Mode Analog 

Format except X-Y 

Grid Intensity 0 

Grid Type 0 

Scale Print* 0 
(On/Off) 

Annotation Print* 0 

Channel Print* 0 

Header Print 0 

Flexible Zone 0 

Shot Recording 0 

Tick/Event 0 

Assign X-axis x 

Assign Y-axis x 

Time Interval x 

Direction x 

Setting Analog T-Y 
Waveform 

Chart speed -.• 0 

Trace 0 

o: setting is possible 
x: setting is not possible 
*:not for logic waveforms 

AnalogX-Y Numeric Values Reference Page 
waveform Recording 

Analog Digital 4-5 

X-Y x 4-5 

0 x 4-5 

0 x 4-5 

0 x 4-8 

0 x 4-6 

0 x 4-7 

0 x 4-8 

x x 4-5 

x x 4-12 

x x 4-13 

0 x 4-10 

0 x 4-10 

x 0 4-11 

x '- 0 4-12 

Analog X-Y Numeric Values R~ference Page 
waveform Recording 

x x 4-3 

I x x 4-9 
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4.2 Starting I Stopping Real~ 
Time Recording 

This section describes how to start and stop real-time 

recording. 

What You Should Know 
You can inte~pt the current recording process using 
the RECORD START/STOP-key under the following 

conditions: 
During a single shot recording 
When performing data capture during real-time 
recording. You can only interrupt the current process 
during the real-time recording. 

Operating Procedure 
t-Y Recording 
You can start T-Y recording after you selected all the 
necessary settings by simply pressing the RECORD 
ST ART/STOP-key. Pressing the same key again 
results in stopping the recording. 

X-Y Recording 
In case of X-Y recording, pressing the RECORD 
ST ART/STOP-key results in the creation of image 
data of X-Y. Pressing the same key again results in 
starting the recording. After the recording has been 
completed, recording will stop. 
Note that the screen will show the T-Y display. 

NOTES 
• Real-time recording cannot be started under the 
following conditions: 

- During data capture 
- When displaying captured data 
- When printing captured data 
- When accessing a Floppy disk 
- When printing out a setup list 
- When printing out a hardcopy. 

• When you selected the repeat or single trigger mode 
and you press the RECORD START/STOP-key, real
time recording will not start as long as the trigger 
conditions are not satisfied. Refer to chapter 6. 
• When recording starts, the screen turns to the 
"Monitor" screen. The "Monitor" screen can be 
changed by pressing the MONITOR-key. 
• Note that waveforms will not be recorded for 
channels whose trace intensity was set to "Off." See 
4.10. 
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4.3 Chart Speed Setting 
This section describes the way to change the chart 
speed using the front panel keys. 

What You Should Know 
The chart speed can be set to any of the following 
speeds: 
mm/s 
mm/min 
mm/h 

1,2,5, 10,25,50, 100,200,250 
1,2,5, 10,25,50, 100,200,250 
10,25,50, 100,200,250 

The intervals between the grids on the time axis differ 
depending on whether the chart speed is set at 250 mm/ 
s or any othe,r speed. 

1 

The tule applies to all types of grids (see Section 4.5). 

With the chart speed set at a speed other than 250 mm/s 

li
1

iliil!!iiiilililliiili:111111] 
~ 
~ 

:With the chart speed set at 250 mm/s 

· m1rn-mmrnmmm1:~--11-J 
.1IIll_-_lill]III!IIIIi~lllilll ~I 

Two additional chart speeds are available which you 
can set yourself; they are V 1 and V 2 and can be set to 
1 to 200 mm/s, 1 to 200 mm/min, l 0 to 200 mm/h. 
These chart speeds can be triggered (See 6.3). 

NOTE 
The chart speed cannot be changed while data 
capturing is in progress, while loading or saving, while 
printing out a setup list or while printing out/ 
displaying captured data is in progress. 
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Operating Procedure 
Setting the Chart Speed 

l Press the CHART SPEED-key. 
2 Use the cursor keys or rotary knob to move the cursor 

onto the desired chart speed. The chart speed will 
change accordingly. 

3 Select the unit using the soft keys. The chart speed 
will change accordingly. 

10mm/s 

llt!Il , I ' 1 · 1 · 11:~~:~ 
Chart speed ----___, 
0250 
0 25 
0 1 

NOTES 

0200 
• 10 

0100 0 50 
0 5 0 2 
o Vl o V2 

0 

0 

• It is also possible to have the chart speed changed 
after triggering occurs. See 6.3. 
• When using the recorder for a long time at low 
speeds, dust might gather at the printer head, which 
results in no printout. In such a case, perform 
"Cleaning the Printer Head", as described in 11.4. 

Setting the Additional Chart Speed v,, V2 
Press the CHART SPEED-key. 

2 Select "V1, V2 Setting" using the soft keys. . 
4 Tum the rotary knob until the required value ts shown. 
5 Select the appropriate unit. 
6 Press the ESC-key to return to the previous screen. 
7 Select V 

1 
or V 

2 
using the rotary knob. 

4.4 Fixed and Flexible Zone 
Recording 

This section describes how to record T-Y analog 
waveforms in different zones. This has the advantage 
that waveforms can be recorded without overlap. The 
recorder has pre-set fixed zones, but you can set the 
width of the zones yourself too (flexible zone 
recording). 

What You Should Know 
Types of Fixed Zones 
Zone Setting Recording Width 
l zone 200 mm 200 mm 
l zone 160 mm 160 mm 
2 zones 80mm 

4 zones 40mm 

8 zones 20mm 

On Each Zone 
All wavefonns* 1 

All wavefonns*2 

l-4ch input: max. 2 
waveforms 
5-8ch input: max. 4 
waveforms 
l-4ch input: max. I 
waveform 
5-8ch input: max. 2 
waveforms 
l-8ch input: max. l 
waveform 

*1 messages, annotations, logic waveforms (option) 
will overlap with the analog waveforms 
*2 messages, annotations, logic waveforms (option) 
will not overlap with the analog waveforms 

Flexible Zones 
Flexible zones can only be set in case 1 Zone 200 mm 
or l Zone 160 mm has been set at the Format setting. 
The zones are decided by setting the upper and lower 
limit values in terms of percentage. The maximum 
value is 100%. 
The lower limit can be set from 0 to 99% of the 
recording span, the upper limit from 1 to. l 00%, 
selectable for each channel. 
The lower limit can not be bigger than the upper limit. 
The minimum width of a zone is I%, the maximum 
width is 100%. 

Upper Lower 

100% 0% 

Logic Signals and Zones 
The logic signals CH-A and CH-B will be recorded in 
zones too. Refer to 4.17 for more details. 
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Assigning Channels to Zones 
In case of using fixed zones, the channels are assigned 
to the zones as shown in the following table. The table 
shows the situation for the 8-channel model. 

8Zone 4Zone 2Zone lZone 

CHl CHl, 2 CHl-4 
,_____ 

CH2 (CHl, 2) 

CH3 CH3, 4 CHl-8 -
CH4 (CHl-4) 

CHS CHS, 6 CHS-8 ...____ 

CH6 (CH3, 4) 

CH7 CH7, 8 -
CH8 

(in case the 4-ch input unit is connected) 

Recording outside Zones 
You can select how you want to record data which fall 
outside the set zone. You can still have them recorded, 

1 or not, by setting whether data should be recorded 
' beyond the zone's boundaries. 

Recording outside the Zones 
In case you are using flexible zones and select the 
setting "w/o Boundary", the measurement data will 
appear outside the boundaries also. 

Range5V 
/

measurement value.s 
(cut after 110%) - ~ 

•• • A/Ddata ~ 

(110% of full AID) ' 

J::~: 
-2.5V 

- - - reeording within boundary 

- w/o Boundary recording 

Operating Procedure 
Fixed Zones 

1 
2 
3 

4 
5 

Press the MENU-key. 
Select "#2 Print format" using the soft keys. 
Make sure that "Analog" is selected at the Mode 
setting. Zone recording is meaningless for the digital 
logging mode. 
Move the cursor to the "Format" setting. 
Select the number of zones using the soft keys. 

Gr i d i ntens it\.' : Norma I 
Grid tYPe : 10Mm fine 
Scale Print : ~n A notaion : n C~annel Print : n C400m11J 
Header Pr i nt : i Rl0 
Flexible zone : Off 

Shot record i n9 : Off 
Tick / Event : I [secJ 

Flexible Zones 

I Zone 
20011111 

I Zone 
160ram 

2 Zone 

4 Zone 

8 Zone 

X-Y 
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Make sure that "I zone 200mm" or "1Zone160 mm" 
at the "Format" setting of the "#2 Print format" screen 
(see operating procedure for fixed zones) is selected. 

I Press the MENU-key. 
2 Press the NEXT soft key and select "#6 Flexible zone 

adjust". 
3 Move the cursor to the 'Upper' setting of the channel 

for which you want to adjust the zone. 
4 Set the upper value using the rotary knob. 
5 Move the cursor to the 'Lower' setting. 
6 Set the lower value using the rotary knob. 
7 Repeat step 3 to 6 for all the channels you want to 

adjust. 
Fl e;'; b I e zone adj ustllent 

CH UPP er Lower 
I 11 ~~ 2 4 Y. 
3 97 68% 
4 10~ 2% 
5 sr 6 11 % 
7 0% 

·8 100 0% 

Recording outside Zones 
"OFF" is the initial value. 

I Press the MENU-key. 
2 Select "#2 Print format" using the soft keys. 
3 Move the cursor to the "Flexible zone" setting. 
4 Select from one of the following: 

OFF Zone recording will not be done 
Boundary Data lying outside the boundaries will 

not be recorded. 
w/o Boundary Data lying outside the boundaries will 

still be recorded. 
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4.5 Selecting the Grid Type 
and Grid Intensity 

This section describes how to select the most 
appropriate grid to analyze your printouts. 

What You Should Know 
Grid Types 
You can select one of the following four grid types 
shown below. It is also possible to record waveforms 
without using a grid (off). 
Note that you cannot change the grid type during real
time recording. 

BJ
Omm· le . . . . . . . . . . . . . . . . . . . . . 

IOdiv fine 

Iii 
: O~iv si~ple . 

. 

. . 

. 

The grid intensity can be selected from normal and 
dark. 

Operating Procedure 
Selecting the Grid Intensity 
"Normal" is the initial value. 

1 Press the MENU-key. 
2 Select "#2 Print format" using the soft keys. 
3 Move the cursor to the "Grid intensity" selection. 
4 Select the grid intensity using the soft keys. 

1 
2 
3 
4 
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Print format--------. 

Mode 
Format 

: Analo9 
: B Zone 

Grid intensit~1 : llMl,Ji!i-
Gr id t~'Pe : 10mm fine 
sc.3 le i:.ir int : 8" 
Annota ion : n 
Channe l Pr int : On [ 400mmJ 

~y~~Yb1~r me ; M~e 

Selecting the Grid Type 
"I Omm fine" is the initial value. 
Press the MENU-key. 

Normal 

Dark 

Select "#2 Print format" using the soft keys. 
Move the cursor to the "Grid type" selection. 
Select the grid type using the soft keys. G Print format 

Mode : Analo9 
F or11at : 8 Zone 

~
rid intensitY • Q.ID_ 
rid tYPe : ftiMJIMM•Mlllilli ••••• 
cale Print • sn 

Annotation : ff 
Channe I Print : On [400mmJ 
Header Pr int : T i me 
Fle><ible zone : Off 

Off 

10mm 
fine 

10mm 
SllAPle 

l0div 
fine 

10diu 
simPle 

. 

. 

4.6 Entering and Printing 
Messages 

This section describes the way to enter and print 
messages. There are two kinds of messages: one is 
attached to a channel and can be set for each channel 
separately. This type is called annotation. The other 
one is a message which can be voluntarily printed and 
does not correspond to any channel. This type is ~ailed 
event message. 

What You Should Know 
Entering Annotations 
You can set an annotation for each channel, each one 
up to 60 characters irt length. Entering can be done 
using the rotary knob to select the characters. The soft 
keys can be used to insert characters (INS), to delete 
characters (DEL), to move back space (BS) and to get 
upper-case characters (CAPS). lt is also possible to 
copy annotations to other channels using the soft key . 

Printing Annotations 
Annotations wiJJ only be printed with analog 
recordings. Your annotations will be printed 
repeatedly at a 200 mm interval. Annotations will be 
truncated when its length exceeds the recording length . 
Annotations will be printed in the lower area of the 
recording zone of each channel. In case of "l Zone 
200mm", the annotations and the corresponding 
wavefonns might overlap. 

Entering Event Messages 
A voluntarily event message can be printed during 
analog recording. Five event messages can be entered 
each of up to 16 characters. The contents of the 
printout can be selected from the time (min:sec) only, 
or the message only, or both. You cannot copy event 
messages. 

Printing Event Messages 
Printing an event message can be started by key 
operations, communication command (see IM781011-
1 lE) or external input (see 9.6). However, in case of 
external input, you cannot select which event message 
will be printed; they will be printed alternately. When 
keys are used to start printing, the message which is 
pointed out by the cursor will be printed. 

PJ\/\J\/VV~fl 
lnJAclion current flow ·2 

. Annotation 

~Event message 
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Operating Procedure 
Entering Annotations 
Press the MENU-key. 

2 Press the NEXT soft key and select "#8 Comment". 
3 Move the cursor to the channel for which you want to 

set an annotation. 
4 Use the rotary knob to select the character. For more 

information regarding entering characters, refer to 3.2. 
Continue until you completed your annotation. 

5 
6 
7 

8 

1 
2 
3 

4 
5 

Copying Annotations 
Move the cursor to the annotation you want to copy. 
Press the "Copy to" soft key. 
Select the number of channel(s) to where you want to 
copy, by selecting "Yes". 
l?ress the "Copy execute" soft key. 
' Header & Annotation----

[ 23J 

'H:CReal time measurin9 

I: CRemote t iftl i n9 clock 
2: Cl1a in transformer Phase I 
3: [Main transformer Phase 2 
4:CMain transformer Phase 3 
~~ ~ InJect ion current flo1J• 
7:[ 
8:[ 

J 

!"lt$Y.&{}()A_',:123 

4567890. ·11abcdef9h 

i J kl 111noPQrstu•JWXYZ 

Printing Annotations 
"On" is the initial value. 
Press the MENU-key. 

COPY to 

BS 

DEL 

INS 

OCAPS 

B ALP 
EU 

....... ..1Jt. ...... . 

Select "#2 Print format" using the soft keys. 
Make sure that "Analog" is selected at the "Mode" 
setting. 
Move the cursor to the "Annotation" setting. 
Select "On" or "Off' using the soft keys. 

Print for11at---------., 

Mode 
Format 

: Analo9 
: 8 Zone 

Grid rntens it~' : Nor1a 1 
Grid tYPe : 10ram fine 
Scale Print : 0.n_ 
Annota ion : llJlll 
Channel Print : On C400Hl 

Off 

On 

CH. 
info. 

Header Print : Til!le 
Fl ex i b I e zo11e : Off Data '-------'--'----------------' 0 i stance 

Shot record i n9 : Off 
Ti ck / Event : I [ secJ 

Printing Channel Information 

Data 
Manual 

When you select "Channel Info." at the "Annotation" 
setting, channel information, such as input mode, 
range setting, filter, suppression value, and scale value, 
will be printed ins.tead of annotations. 
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Printing Measurement Data 
When you select "Data Distance" or "Data Manual", 
measurement data will be printed digitally instead of 
annotations. 
Selecting Data Distance will result in a digital printout 
of the measurement data every 40 mm. This is only 
valid in case the chart speed is less than IO mm/s and 
if the chart speed is not controlled by external signal. 
Selecting Data Manual will result in a digital printout 
of the measurement data every time you want to. Only 
valid for chart speeds less than 10 mm/s. For setting by 
external input or communication, refer to 9.6. 
Press tpe MENU-key. 

2 Select "#2 Print format" using the soft keys. 
3 Make sure that "Analog" is selected at the "Mode" 

setting. 
4 Move the cursor to the "Annotation" setting. 
5 Select "Data Manual" using the soft keys. 
6 Press the START/STOP-key and verify that recording 

starts. 
7 Press the "Manual print"-key at the monitor display 

and the manual print will appear. 

Operating Procedure 
Entering Event Messages 

"' Press the MENU-key. 
2 Press the NEXT soft key and select "#9 System". 
3 Select "#2 Event message" using the soft keys. 
4 Move the cursor to the number of the event message 

which you ·-want to set. 
5 Use the rotary knob to select the character. For more 

information regarding entering characters, refer to 3.2. 
Continue until you completed your event message. 

6 Move the cursor to the "Print mode" setting. 
7 Select how you want to have your messages printed 

using the soft keys. Selectable from time only, 
message only or time and message, or off. 

Event messase 

# I 
# 2 
*' 3 *' 4 # 5 

fExecuted bY Berti] 
[ ] 
[ ] 

[ ~ 

Print mode Messase 

Print 

BS 

DEL 

INS 

! " # $ % & { } ( ) A - ' " : 1 2 3 DCAPS 

4567890.·spabcdef9h •ALP 
ijkllmnoPQrstuuwxYz DEU 
!!:===========~~~ .J;;Ll11... ..... 

Printing Event Messages 
The printing of event messages can be started by the 
panel keys (explained hereafter), by external input (see 
9.6) or by communication. Note that event messages 
can only be printed during analog recording, and for 
chart speeds below l 00 mmls. 
Press the MENU-key while recording is in progress. 

2 Select "# l Event message" using the soft keys. See 
figure above. 

3 Move the cursor to any character within the event 
message you want to print out. 

4 Select "Print" using the soft keys to start printing. 
Note that you can also enter or change event messages 
on this screen the same way as described above. 

5 Move the cursor to the "Print mode" and select how 
you want to have your messages printed. Selectable 
from time only, message only or time and message, or 
off. 
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4. 7 Printing Channel 
Numbers 

This section describes how to print channel numbers 
with analog waveforms and how to change the interval 
of printing channel numbers. 

What You Should Know 
Location 
Channel numbers can be printed beside each 
waveform. See figure below. However, depending on 
the waveform, the waveform and channel number 
might overlap, so the channel number might become 
hardly visible. 

Interval 
Channel numbers are printed according to a specific 
interval. The interval is selectable from 200, 400, 1000 
or 2000 mm. You cannot change the interval during 
real-time recording. 

Operating Procedure 
"400" is the initial value. 

1 Press the MENU-key. 
2 Select ''#2 Print format" using the soft keys. 
3 Make sure that "Analog" is selected at the "Mode" 

setting. 
4 Move the cursor to the "Channel print" setting. ): 
5 Select between "Off' or the desired interval using the 

soft keys. 
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LJ Print format 

~g~~at 
Off 

200 

1000 

Grid i ntens iH' : Normal 
~rid tYPe : 10rtm fine 
~ca le Print : On 

c~~g~~{ 0Brint ; 1111lfRw--•1r.oo!lii'laJllllllll-
He.:ider Pr int : T i me 
Flexible zone : Off 

400 

Shot record ins : Off 
Ti ck / Event : t [Seel 

2000 

CDPrinting interval 

NOTE 
In case of the 'l Zone 200 mm' setting, and the 
annotation setting is other than Off, the channel No. 
will not be printed in the designated annotation area 
(width of 0 to 45 mm). 
The channel number will only be printed for chart 
speeds below 100 mm/s. 

4.8 Printing the Scale 
This section describes how to print the scale together 
with your analog recordings. 

What You Should Know 
Contents 
The scale printout consists of both full scale values ~ 
(minimum and maximum), the measurement range, the) 
zero position mark and the zero suppression value 
(when set). 
In case of recording captured data the time axis will .be 
printed. 
When the full scale values are changed during real
time recording, the new values will be printed. For an 
example, refer to page 1-4. 

Location 
Scales can only be printed with analog waveforms. 
In case of real-time recording, the scale is printed 
immediately after recording stops. 
In case of printing captured data as an analog 
waveform, the scale is printed before recording of the 
waveforms start. A scale can also be printed for X-Y 
recording. 

Linear scaling 
You can adjust the scaling factor for physical 
quantities such as mechanical distortion, vibration, 
pressure and displacement. See also 9 .1. 

Operating Procedure 

I 
2 
3 

4 
5 

"On" is the initial value. 
Press the MENU-key. 
Select "#2 Print formal" using the soft keys. 
Make sure that "Analog" is selected at the "Mode" 
setting. 
Move the cursor to the "Scale print" setting. 
Select "On" or "Off' using the soft keys. 

G 
Print format 

Mode : Ana 1 o9 
Format : ·8 Zone 

Off 

On 
Grid intensitY : Normal 
Grid t~JPe : lBJnlll fine 
Scale Print : lllm 
t=lnr1ota ion : f:!n 
Channe 1 Print : ¥1'1 [400mmJ 

~r~~Tb1~r ~~~e ~ oW 

......... , ..... 
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4.9 Entering and Printing the 
Header 

This section describes how to get a printout of the 
date, time, chart speed and any comment together with 
your recording. 

What You Should Know 
The header can consist of any of the following, or a 
combination: date, time, chart speed, any comment. 
In case of T-Y recording, the header can be printed 
with a 200 mm interval. The time corresponds with the 
yertical grid line located just before the first character 
of the date. 
t 

In case of X-Y recording, the time when the recording 
of image data started and were completed can be 
printed. 
In case of printing captured data, every 40 mm the 
time scale will be printed. 

Image data record start 

Feb.01.95 oo:zs:52[freol 
I S.lb/s 2.00m1cmJ 

5.000V 

CHI : DC IOV 
5.000V/"" 

-5.000V 

IM 783001·01E 

Image data record stop 

Operating Procedure 

1 
2 
3 

4 
5 

Entering the Header Comment 
The comment of the header can be entered the same 
way as annotation. Refer to 4.6. 
The header should be entered at the "H:[ ]"setting. 

Printing the Header 
"Time" is the initial value. 
Press the MENU-key. 
Select "#2 Print format" using the soft keys. 
Make sure that "Analog" is selected at the "Mode" 
setting. 
Move the cursor to the "Header print" setting. 
Select from any of the following: 
Off header will not be printed 
Time real-time rec: date, time, chart 

speed are printed 
captured data: every 40 mm the 
time axis will be printed 

Comment preset comment of up to 60 
characters will be printed. In case 
of data retrieving from a floppy, 
the file name will be printed. 

Time+ Comment real-time rec: The date, time, 
chart-speed and comment will be 
printed. 
captured data: contents will be 
devided into two sections, in the 
upper are the comment will be 
printed, whereas the lower one will 
show the time axis every 40 mm. 
In case of' 1 zone 200 mm' setting, 
the time axis will be printed in the 
grid. 

Euent 11essa9e -------..., 

# 1 : [Execute bY BertllJ 

n ~ ~ ~ 
- 4 = r # 5 : [ 

Print 111ode Messa9e 

!"#S~8(}( )A_,,; 123 

4567890. •Babcdef9h 

i jk lmnoPqrstUU(JJXYZ 

Print 

BS 

DEL 

INS 

DCAPS 

·~'--· 
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4.10 Selecting Trace 
Intensity and Turning 
Channels OFF 

This section describes how to select the intensity of the 
traces. 

What You Should Know 
You can choose from two intensities for your 
waveform: dark and light. You can also choose "off," 
which results in no recording of the waveform for that 
channel. 

The trace intensity can be changed during real-time 
recording, but not during data capture. 

Operating Procedure 

1 
2 
3 

4 

4-10 

"Dark" is the initial value. 
Press the MENU-key. 
Select "#I Trace (T-Y)" using the soft keys. 
Move the cursor to the channel for which you want to 
adjust the trace setting. 
Select "Off," "Dark" or "Light" using the soft keys. 

Trace - •:Dark 1111:usht 

CHI I ~§ • Q-14 • CH5 [ ~ 
CH8 

Off 

Dark 

Li9ht 

:,. 
i 

4.11 Inverting the Recording 
This section describes how to invert the Y-axis in the 
T-Y recording mode. 

What You Should Know 
The Y-axis (vertical axis) can be inverted around the 
X-axis (horizontal axis). 
The full scale values (displayed in the Input Se*.ings 
screen) will also be inverted accordingly. J 

~ " §· 
'-.; ~~ .r. 

~~i 

i ~ i 
.-; ~~ ~~ 

~·:; / 

"' 5 ~ '3 

Operating Procedure 
1 Press the CH-key of the channel whose recording you 

want to invert. 
2 Move the cursor to the "Utility" setting . 
3 Select "Inverse" using the soft keys. The waveform 

wilJ be inverted. 
You can cancel the inversion by pressing the "Inverse" 
soft key again. 

InPut : 
SuPPress : 
Fi Iter : 

I ' 5.000 
y 

10mlll/S 

i ! I 
-5.000U 

SP an 
Seal ins 

Auto 
Scale 
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4.12 X-Y Recording 
This section describes how to get X-Y recordings. X-Y 
recordings are useful to measure the phase difference 
between input channels. 

What You Should Know 
Up to four graphs can be generated using the input of 
one chanrfel for the X-axis and using the input of up to 
four channels for the Y-axis. 

Recording 
Pressing the RECORD START/STOP-key once results 
in creating image data which will be stored into 
memory. Pressing the same key again results in 

1 printing out the stored X-Y image. Refer to the figure 
below. 

Additional Settings 
Within the X-Y recording, you can select the 
following items: 
Grid type and intensity (see 4.5) 
Scale print ON/OFF (see 4.8) 
Annotations (which will only be printed for the 
channels corresponding to the X- and Y-axis (see 4.6)) 1 

Channel numbers (which is convenient to see which ~ 
channel has been assigned to the Y-axis (see 4.7)) 
Start/stop time of generating the waveform (see 4.9). 
The way to select these items is the same as for T-Y 
recordings. Therefore, refer to the corresponding 
sections. 

NOTE 

OO:IClct' 
Llll!S~/m 

The X-Y recording cannot be monitored on the display 
screen. The monitor screen will show the data in the T
y format. 

IM 783001-01E 

Operating Procedure 
Assigning Channels to the X- and Y-Axes 
The initial value is "CHI" for the X-axis and "CH2" 
for the Y-axis. 
Press the MENU-key. 

2 Select "#2 Print format" using the soft keys. 
3 Make sure that "Analog" is selected at the "Mode" 

4 

5 

6 

7 

8 

setting. 
Move the cursor to the "Format" setting and select "X
Y" using the soft keys. 
Move the cursor to the "Assign X-Axis" setting and 
select the channel number which will correspond to the 
X-axis using the soft keys. 
Move the cursor to the "Assign Y-Axis Graph 1" 
setting ·and select, using the soft keys, the channel 
number which will correspond to the Y-axis of the first 
graph. You can set up to four graphs here. In case of 
an input unit of more than four channels, use the 
"-Next-" soft key to display other channel numbers. 
Select the Y-axes of other graphs as well, as required. 

r-·-. Pr i ,·,t +'or r,•at 11 Zone 
2~:'..l0mm 

Mode : siMn 
l._For·m::!. :q . ..J 1 Zone 

1E;0mm 

2 <:one 

4 Zone 

8 Zone 

X-Y 

Press the RECORD ST ART/STOP-key to start making 
the image data. 
Press the RECORD ST ART/STOP-key again to start 
recording. 

NOTE 
Depending on the kind of input signal, or when 
changing the monitor display, etc., the sample rate 
might change which might affect the recording. 
Therefore, when a stable recording is necessary, it is 
recommended to store the data into memory first, and 
record afterwards. 
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4.13 Digital Logging 
Recording 

This section describes how to record your 
measurement input as numeric values. 

What You Should Know 
The numeric values of your measurement input are 
printed in the order of the channel number. 
You can select one of the following recording 
intervals: 
1, 2, 5, 10, 20, 30 or 60 seconds, or 
2, 5, 10, 20, 30 or 60 minutes. 

When the measurement data are outside the 
measurement range,"+*****" will appear. While the 
measurement range is being changed during numeric 
recording,"*****" will appear. 

Within the numeric recording, you can select the 
following items: 
Printing of channel numbers ON/OFF (see 4.7) 
Printing of date and time (see 4.9). 
16:24:56 
16:24 :57 
16:24:58 
16:24:59 
16:25:00 
16:25:01 
16:25:02 

0. 0()5 
0.005 

-0.002 
0.012 

-0.002 
-0.002 
-0.002 

21. 09 
21.09 
21.09 
21.09 
21.08 
21.09 
21.08 

1. 95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 

10.04 
10. 04 
10. 01 
10.04 
10.01 
10. 01 
10.04 

Operating Procedure 

2 
3 
4 
5 

6 
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Press the MENU-key. 
Select "#2 Print format" using the soft keys. 
Move the cursor to the "Mode" setting. 
Select "Digital" using the soft keys. 
Move the cursor to the "Time interval" setting and 
select it using the soft keys. If the preferred interval is 
not displayed, press the "-Next-" soft key first. 
Press the RECORD START/STOP-key to start the 
recording. To stop the recording, press once again. 

r:-::"' fomt : - 1~~~1oi 
'-----------------'·Digit a 1 

T1111e interval 
Direction 

I [Sec] 
Normal 

). 
I 

4.14 Orientation of the 
Printout 

This section describes how to select the most 
appropriate orientation for your digital printouts. 

What You Should Know 
You can select from two types of orientation for your 
digital printouts: 
Normal, 
180° rotated. 
The difference lies in the presentation of the time axis. 

When you look at the printed result in the case of 
normal, you will find the oldest data on the bottom of 
the chart and the newest at the top. 

When you look at the printed result in the case of 180° 
rotation, you will find the oldest data on the top of the 
chart and the newest at the bottom. 

Normal Printout 
JR:25:0S ·I. 111)1 !i.00~ 
H;:~~:f!:j - i. f;i)i o. no~ 
1f1:2:i:O~ -1. '.31C o.oo:; 
'.il: 2~:(16 I). 204 0.005 
15:2:::0:. 1~ 95G 0. 011 
t6:z::;:N i, &fl! 0. oo: 
i6:~~:0) -2. IO:i (~. (\(Ji! 

180° Printout 
16:24:56 0.005 21.09 
16:24:57 0.005 21.09 
16:24:58 -0.002 21. 09 
16:24:59 0.012 21.09 
16:25:00 -0. 002 21.08 
16:25:01 -0. 002 21.09 
16:25:02 -0.002 21,08 

Operating Procedure 
"Normal" is the initial value. 

l Press the MENU-key. 

CJ. Ci~! I. 217 
O.OiH c.u; 
.::. G0.t l. ~ ~ F, 

!). 0113 l'.. l'ill 
(l. 001 --::. 240 
c. on4 0. (II}~ 
n.1104 0. 1'?8 

1. 95 10.04 
4.95 10. 04 
4.95 10. 01 
4.95 10.04 
4. 95 10.01 
4.95 10.01 
4.95 10.04 

2 Select "#2 Print format" using the soft keys. 
3 Make sure that "Digital" is selected at the "Mode" 

setting. 
4 Move the cursor to the "Direction" setting. 
5 Select "Normal" or "180" using the soft keys. 

~Pnnt foc .. t L'd' : O;g,tal 1~:~~·~ 
T1111e interval 
D1rect1on 

wU;,ecJ 
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4.15 Single-Shot Recording 
This section describes how to start a single-shot 
recording for a preset interval using a one-touch 
operation. 

What You Should Know 
Single-shot recording allows you to record waveforms 
in real-time on a specified length of chart paper. After 
the chart travels this specified length, recording will 
stop. 

The length of chart paper used for recording can be 
selected from the following: 
0.2, 0.5, l or 2m. 

When the "repeat" trigger mode is selected, single-shot 
r~cording will occur at each trigger point (see 6.4. l). 

Single-shot recording is only valid during real-time 
recording of analog waveforms, and is therefore 
impossible during digital logging or X-Y waveform 
recording, or during printing of captured data. 

Operating Procedure 
"Off' is the initial value. 
Press the MENU-key. 

2 Select "#2 Print format" using the soft keys. 
3 Make sure that "Analog" is selected at the "Mode" 

setting, and that "X-Y" is not selected at the "Format" 
setting. 

4 Move the cursor to the "Shot recording" setting. 
5 Select the required shot length, or "Off' using the soft 

keys. 
6 Press the RECORD ST ART/STOP-key to start the 

recording. 

U
Print forRtat 

Mode : Analo9 
Format : 8 Zone 

Grid intensitY : Dark 
Grid tYPe : 10111A1 fine 
Scale Print : On 
Annotation : Off 
Channel Print : On [400~mJ 
Header Print : Time 
Flexible zone : Off 

.Shot record ins : 1111 
Ti ck / Euent : TT secJ 
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Off 

0.2 

0.5 

2 

I" 

4.16 Printing the Time Tick 
or Event Marker 

This section describes how to set and print timing 
marks to keep track of the time-scale setting. Two 
kinds are available: time ticks or event markers. 

Time Ticks 
Time ticks are printed at the top of the printout and 
look as follows. Setting can be selected for OFF (no 
printing) and each 0.01, 0.1, 1, 10 or 60 seconds. 

/Time tick 

I I I I I , I I I I 

. . .f~P.,.Q!1J!~ . .!!9.;.~~~.9.!l. ·:·:~/s ...... ~9.9.,.~!.9!!. 
···················· ··········:·········=····· ..... 5.000V 

~~~CHI: ~oo~~~cm 
·..... ·······:···· .. 
:.~-·-·-·· .:.:.:.:.:.:.:.:.:.:.:.:l:.:.:.:.: •.. :.:.:~.:. :.:.:.: .. :.:.:..:.:.:.:.:.:.:.:.:.L.: ... :.:.: -5.000V 

Event Marker 
Event marker can be recorded using external input 
control. Input a TTL-level signal. 
For more details regarding external input controls, 
refer to 9.8. 

Operating Procedure 

I 
2 
3 

4 
5 

"I sec" is the initial value. 
Press the MENU-key. 
Select "#2 Print format" using the soft keys. 
Make sure that "Analog" is selected at the "Mode" 
setting, and that "X-Y" is not selected at the "Format" 
setting. 
Move the cursor to the "Tick/Event" setting. 
Select the required time tick interval, or, in case event 
markers are required, "Event". 

G 
Pr i nt format 

Mode : Analo9 
Format : 8 Zone 

Grid intensitY : Dark 
Grid tYPe : 10mm fine 
Scale Print : On 
Annotation : Off 
Channel Print : On C400mmJ 
Header Print : Time 
Flexible zone : Off 

Shot recordin9 : 1.-. 
Tick /Event : • 

Off 

Euent 

0.01 

0.1 

-Next-
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4.17 Logic Recording 
This section describes the operation for real-time 
recording of the optional logic input channels. 

What You Should Know 
The logic input option allows you to record up to two 
channels; CH-A and CH-B. Up to eight signals can be 
input to each channel. 

Label 
You can attach a label to each channel of up to five 
characters. 

Location 
The recording of logic waveforms will take place 
together with the real-time recording of analog T-Y 
waveforms. The location where the recording appears 
can be selected by entering a zone number. The 
number corresponds to the zones as set for T-Y 
recording. Then the location will be as follows. 

1 zone200mm 
The recording of CH-A and CH-B will always appear 
on the right side of the chart, regardless of your "Print 
zone" setting. 
1zone160mm 
The recording of CH-A and CH-B will always appear 
on the right side of the chart, regardless of your "Print 
zone" setting. The recordings of the logic channels and 
analog waveforms will not overlap. 
2 zones - 4 zones 
Recording will be done in the zone which you selected 
in the "Print zone" setting. When you select the same 
zone number for CH-A and CH-B, both will be 
recorded in that zone. 
8 zones 
Recording will be done in the zone which you selected 
in the "Print zone" setting. When you select the same 
zone number for CH-A and CH-B, only CH-A will be 
recorded. 

Operating Procedure 
I Press the MENU-key. 
2 Select "#10 Logic" using the soft keys. 
3 Select the input for CH-A and CH-B, which can be 

"On'' or ··off'. 
4 Move the cursor to the .. Print zone" setting. 
5 Select the print zone for CH-A and CH-B. The number 

corresponds to the zones as set in the "Format" setting 
on the "Print format" screen. The zones are numbered 
from the left side of the chart (= 1) to the right side of 
the chart (=2, 4, or 8). When "1 zone 200mm or 
160mm" is selected, CH-A and CH-B wili always be 
recorded on the right side of the chart. "Off' results in 
no recording. 

6 Move the cursor to the "Label'' setting. 
7 Here you can set a label for each logic input channel 

(eight for each channel). These labels will be printed 
on the chart The initial values are "A 1" to "AS" and 
"Bl" to "BS". 

Lo91c CH-A CH-B 

~ 
Off 

~np1Jt 8n r1nt z:one ff 

Label 

I I 
1 fAI J [81 J On 
2 A2 

Hll l 3 [A3 
4 

!~~ ~ 
8 AB 
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Data Capture 
This chapter describes how to sample measurement 
inputs and store sampled data into memory, which is 
called data capture. When triggering is required, refer 
to chapter 6. 

5.1 Initial Settings 
The initial settings for data capture are as follows 
(printed in bold script): 

Memory Format screen (Press the MENU-key and select #3) 

Parameter Description 

Sample Rate Selects the rate at which the input signal 
is sampled and stored into memory 

Memory Length Selects the memory length per >hannel 

No. of blocks Selects the number of memory bl~ks 
~ 

1 While real-time recording and data capturing are both :' 
in progress, the maximum sample rate is 50k.Hz. In 
case this situation occurs while lOOk.Hz has been set 
for the sample rate, an error will occur. 

IM 783001-01 E 

Values 

100k1,50k,20k, 10k,5k,2k, lk, 
500,200, 100,50,20, 10,5,2, 
l, 0.5, 0.2, O.lHz, Ext. 

lk,2k,4k,8k, 16k,32k,64k, 128k, 
256k, 512k, lM 

1, 2, 4, 8, 16 

I 
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5.2 Setting the Sample Rate 
This section describes how to set the sample rate, 
which is the rate at which you sample and store data 
into the memory. 

What You Should Know 
Sample Rate 
You can select from the following sample rates. 
1, 2, 5, 10, 20, 50, 100 kHz 
0.1,0.2,0.5, 1,2,5, 10,20,50, 100,200,500Hz 

It is also possible to select "Ext" for data capture using 
an external sampling clock. See 9.9. 

Sample Rate and Data Capture Duration 
The data capture duration is equal to the memory 
length (see 5.3), or number of possible samples, 
divided by the sample rate. For example the data 
capture duration to fill lkdata of memory at a 5Hz 
sample rate is '1000/5=200s'. The data capture 
duration is displayed too. The used abbrevations are as 
follows: ms:msec, s:sec, m:min, h:hour, d:day. 

Thermocouple Inputs 
The sample rate for thermocouple inputs is set to 
135Hz. This sample rate cannot be changed, regardless 
of the sample rate setting. Even when you set the 
sample rate to be more than or equal to 200Hz, 
thermocouple input will be sampled at 135Hz. 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. 
3 Select the sample rate using the soft keys. If necessary, 

press the "-Next-" soft key to display the required -
sample rate. 

5-2 

Me111orY format------~ 

SamPle rate =~ 
100kHz 

MernorY len9th : lk 

No. of blocks 
( 20.0ms) 

: l 50kHz 

Pla'.Jback conditions :,. 
Auto mode : Off 20kHz 

Calculation ~ ~~ti P chart Format 10kH: 
ExPansi on : 1 0 [Data/Clft] 

( 5.0111/S ) 
Tri99er Print : On 

5kHz 
Block Printout : yurrent on!Y 
Data retrieve : otal 

L..---------------' -Next-

NOTE 
While real-time recording and data capturing are both 
in progress, the maximum sample rate is 50kHz. In 
case this situation occurs while 1 OOkHz has been set 
for the sample rate, an error will occur: 

i· 

5.3 Setting the Memory 
Length 

This section describes how to set the memory length/ 
channel available for data capture. 

What You Should Know 
Unit 
The memory length is expressed in units of data. One 
sample fills one data. The following memory lengths 
are available. 

lk,2k,4k,8k, 16k,32k,64k, 128k,256k,5l2k, lrvt 

When you divide the memory into blocks (see 5.4), 
then the memory length of each block will be decided 
by this setting. 

Maximum Memory Length 
When you set the memory length, the memory of the 
channels for which no input unit is connected, can be 
used also. 
When all 8 channels are connected, the maximum 
memory length is 256k data. When you want to assign 
a memory length of 512k data or more, the number of 
usable channels becomes limited and are as shown in 
the figure below. The figure shows the situation for the 
8-channel model. 

256k 

SI2k 

IM 

IM -

SI2k 

2S6k ______, 

CHI I CH2 CH3 I CH4 

CHI CH3 

CHI . 

IM -
~ 

S12k 

256k ---CHSICH6 q11 I CHS 
CHS CH7 

CHS 

If you select a memory size of 512k, you will be able 
to use only channel 1, 3 and 5. 
If you select a memory size of IM, you will be able to 
use only channel 1 and 5. 

For logic input channels, the situation is similar as 
shown below. 

256k 

512k 

IM 

512k 

~ 
CHAI 

CHA 

IM 

-

CHB I 
CHB 

CHA 

Memory Length and Data Capture Duration 
The data capture duration is equal to the memory 
length, or number of possible samples, divided by the 
sample rate. For example the data capture duration to 
fill 1 kdata of memory at a 5Hz sample rate is ' 1000/ 
5=200s'. The data capture duration is displayed too. 
The used abbrevations are as follows: ms:msec, s:sec, 
m:min, h:hour, d:day. 
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Operating Procedure 
1 Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. 
3 Move the cursor to the "Memory length" setting. 
4 Select the memory length using the soft keys. If 

necessary, press the "-Next-" soft key to display the 
required memory length. 

Memon-• fcor111at---------. 

SamPle ,rate .: 50kHz 
MemorY len9th ~ c 20.0ms) 
No. of blocks : I 
Pl aYback conditions-------. 

Auto mode : Off 

Cal cul at ion 
Format 
ExPans ion 
Tri99er Print 
Block Printout 
Data retrieve 
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: Off 
: S~r i P chart 
.: 1 0 rnata/cmJ 

5.0m/S ) 
: On 

l f~mnt onlY 

I k 

2k 

4k 

8k 

16k 

-Next-
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5.4 Memory Partitioning 
This section describes how to divide the memory into 
blocks. Dividing the memory into blocks makes a 
more efficient use of the memory possible. 

What You Should Know 
Number of Blocks 
You can divide a channel into 1, 2, 4, 8, or 16 blocks. 

Number of Blocks and Memory Length 
The memory length has consequences for the available 
nuI!lber of blocks, as shown below: 

Memory Available Number of Blocks Length 

lk 1 2 4 8 16 

2k 1 2 4 8 16 

4k 1 2 4 8 16 

8k 1 2 4 8 16 

16k 1 2 4 8 16 

32k 1 2 4 8 

64k 1 2 4 
128k 1 2 
256k 1 

512k 1 
lM 1 

In case you are using the mathematical functions, this 
table doesn't apply. Refer to 7.7. 

Partitioning Memory and Trigger Modes 
You can divide the memory into blocks and trigger 
data capture as described below (see also chapter 6). 

Free 
Data will be captured without triggering. Data will be 
stored in the next block each time you press the 
MEMORY START I STOP-key. When the last block 
has been used and you press the MEMORY START I 
STOP-key again, all blocks will be initialized and the 
data will be stored in block one. 

Single 
After the trigger occurred, only one memory block will 
be filled. Data capture will stop after this one block is 
full, regardless whether other triggers occur. 

Sequence 
Every time a trigger occurs, one block will be filled up 
until all are full. Data capture will stop when all blocks 
are full, regardless whether other triggers occur. 

Rotate 
Every time a trigger occurs, one block will be filled up 

· until all are full. When all blocks are full and a next 
trigger occurs, block one will be overwritten. When a 
next trigger occurs, block two will be overwritten, etc .. 

I 



NOTES 
• All data will be erased when you start data capturing 
after you changed the measurement range, memory 
length, number of blocks, sample rate or input type 
(except setting changes among DC/GND). In that case, 
new sampled data will be stored into the memory, 
starting from the first block. 
• If you interrupt data capture by pressing the 
MEMORY START/STOP-key and then restart data 
capture, new sampled data will be stored in the next, 
consecutive block. 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. 
3 Move the cursor to the "No. of blocks" setting. 
4 Select the number of blocks using the soft keys. 

MeroorY format----------. 

SamPle rate : 10kHz 
MemorY lensth : k 

No. of blocks :• ( 20.0ms) 
2 

Pl aYback conditions 

Auto mode : Off 4 

Cal cul at ion : Off 
Fornat : ~~r i P chart 8 
ExPans Ion : 0 [Oata/Cnl] 

C 5.0m/s ) 
Tri99er Print : On 

16 
Block Printout 
Data retr i eue ; ¥mr onl'.·' 

5-4 

5.5 Starting/Stopping Data 
Capture 

This section describes how to start and stop data 
capture. 

What You Should Know 
Starting Data Capture 
When the following data is changed before starting 
data capture, all previous data will be deleted at the 
time the MEMORY START/STOP-key is pressed; 
- input type (except changes between DC and GND) 
- measurement range 
- sample rate 
- memory length 
- number of memory blocks. 
If you do not want to overwrite existing data, you can 
save your captured data onto a floppy disk before you 
start data capture. 
When your memory consists of only one block and 
you start data capture, previous captured data will be 
deleted. 

Backup 
When you tum the power off after data capture, all 
captured data will be lost. 
When the power is turned off during data capture and 
turned on again, data capturing will automatically 
return to previously in progress, provided that the 
backup setting is set to on. Refer to 9.3. However, data 
captured before the power was turned off, is lost. 

NOTES 
• After you start data capturing using the MEMORY 
START/STOP-key, all other keys do not operate until 
data capture stops. 
• Immediately after pressing the MEMORY START/ 
STOP-key, there is a period (the TRIGGER READY 
LED does not light up) during which the trigger 
conditions, if met, will not start data capture until the 
data required for trigger detection is captured. Not~ 
that this period is longer for lower sample rates. 

9perating Procedure 
You can start data capturing by pressing the 
MEMORY START/STOP-key once. You can stop 
data capturing by pressing the MEMORY START/ 
STOP-key again. 

Auto Mode 
The Auto mode allows you to combine data capture 
and printing or saving to the floppy disk automatically. 
This is useful since captured data would not be kept 
when a power failure occurs. Therefore, using this 
function, you can be sure to keep your captured data 
without any trouble. Refer to 7.3, 7.6.2, 7.7.3 and 8.9. 
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NOTES 
• Data capture can be started during real-time 
recording. However, data capture cannot be started 
when captured data are being printed or while the 
auto-print function is in progress. 
• During data capture, the MEMORY START/STOP 
display LED is on and "Capturing ... " will be 
displayed. Note that this message will not be displayed 
during post-triggering is in progress. 
• The display screen will change to the Numeric 
Values screen. During data capture, you cannot change 
the monitor screen. 
• You can interrupt data capture by pressing the 
MEMORY START/STOP-key again. All data up to 
the point of interruption will be kept in memory, 

, except in case you interrupted post-trigger data 
~ capturing. Then no data will be kept. 

• When data capture is completed, the message "Data 
capture completed" will appear on the screen. 
However, in case the trigger mode is set to "repeat 
rotate", this message does not appear. 
• If you selected the trigger mode to be either "free" 
or "single," data capture will stop when the available" 
memory runs out. When the MEMORY START/ 
STOP-key is pressed during data capture, capturing 
will be interrupted. ~ 

• If you selected the trigger mode to be "repeat 
sequence," data is captured repeatedly until all blocks 
are full or until you interrupt data capturing by 
pressing the MEMORY START/STOP-key, 
• If you selected the trigger mode to be "repeat 
rotate," data is capt1-1red repeatedly until you interrupt 
data capturing by pressing the MEMORY START/ 
STOP-key. 
• If you interrupt data capturing by pressing the .. 
MEMORY START/STOP-key and then start data 
capture again, the new sampled data will be stored in 
the next memory block, provided that memory is 
partitioned. However, when you interrupt the data 
capture in the last block and then start again, and you 
are not using the rotate mode, all data will be deleted 
and data will be stored in the first block. In the rotate 
mode, not all data will be deleted, but blocks will be 
overwritten one by one. 
• When you select the trigger mode to be "free", and 
you start data capturing by pressing the MEMORY 
START/STOP-key, data capture will start 
immediately. However, when trigger conditions are 
set, it might take some time before actual data capture 
will start. 
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Triggering 
This chapter describes the way to set the trigger 
settings to trigger real-time recording, data capture or 
chart speed change. 

6.1 Initial Settings and 
Overview 

This section gives an overview of the settings related 
_ to triggering. 

What You Should Know 
You can set a variety of trigger conditions to trigger 
real-time recording, data capture or chart speed 
change. 

Initial Settings 
Trigger screen (Press the MENU-key and select #4) ' 

Parameter Description 

Trigger Selects the type of trigger 

Action Selects the action after triggering: 
real-time recording, data capture, or 
change of chart speed 

Mode • Selects the trigger mode 

Delay Selects pre- or post-trigger 

AND/OR Selects AND or OR 

CH Selects the channel for triggering 

I 

"' : 

, 

Selects channel for triggering in case of 
logic input 

Slope in case of Window type: Selects leading 
or trailing edge, high or low 
in case of Channel type: Selects off, 
leading, trailing edge, high or low 
in case of Ext type: Selects leading edge 
or trailing edge 

Level Sets the trigger level 

Logic· Selects the level for logic trigger 

IM 783001-01E 

Values 

Window, All-CH, Ext. 

Memory, Record, Chart Speed 
· .. 

Single, Repeat, Free, 
Repeat seq., Repeat rotate 

-100 to 1000% 

AND, OR 

Off, CHI, CH2, ... , CH8 
Off, CH A, CH B 

Rise, Fall, High, Low 

Off, Rise, Fall, High, Low 
11 

Rise, Fall 

0%, -100 to 100% 

1,0, x 

· .... ·1' .. _:.: : 
' ~ 

' 
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Trigger Type 
Window 
This selection allows you to enter up to four 
conditions (two in case of logic input), where it is 
possible to enter more than one condition for the same 
channel. 
All Channels 
This selection allows you to enter one condition for 
each individual channel. 
External 
This selection is used when external control signals are 
used. You can choose between leading-edge signals 
(rise) and trailing-edge signals (fall). 

Action 
Memory 
This selection allows you to start capturing data when 
the trigger conditions are met. 
Record 
This selection allows you to start recording when the 
trigger conditions are met. 
Chart Speed 
This selection allows you to change the chart speed 
when the trigger conditions are met. 

Mode 
The selectable settings here depend on the selected 
action (Memory, Record or Chart Speed). When the 
action is set to "Record", refer to 6.4.1. When the 
action is set to "Memory", ref er to 6.4.2. 
When the action is set to "Chart speed", there is no 
need for a mode setting. Refer to page 6-3. 

AND/OR Trigger 
AND 
This lets you start recording when the trigger 
conditions (source channel, slope and level) for all 
selected channels are met. 
OR 
This lets you start recording when the trigger 
conditions (source channel, slope and level) for any 
one of the selected channels are met. 

Slope 
This lets you select either a leading-edge (rise), 
trailing-edge (fall), low-level (low) or high-level 
(high) trigger. 

Trigger Level 
This lets you select the threshold level for percentage 
(between -I 00 and I 00) of the measurement range 
setting value. 
Voltage (V) or temperature (0 C) is displayed with the 
percentage. 

6.2 Selecting the Trigger 
Type 

This section describes how to select the appropriate 
trigger type. 

What You Should Know ~ 
There are three types of triggers you can choose from: \\ 

Window 
This selection is useful when you want to set more / 
than one trigger condition for the same channel. You. 
can set up to four conditions (up to two in case of logic 
input) when selecting this trigger type. 
The display looks as follows: 
1Tri3~3;:,.- : 8!11'11MI. --] 
I Act·o~ : Meruor~ I MGde : Free 

~Y : 0% C 0rns) 
'OP : OR -----------·----

l-lirtdOUJ 

~Oc!~:d it~ ;~·:;~--~::·~;--·------1 

1 l 8}~ J llJfL ___________________ _ 

All-CH 

[:

·- Lo9i c --·-------] 
·lo CH I 2 3 4 S t: 7 8 

5 Of"" 
E; Oft 
----·--·-··-----·---··-------0:.--·-··· 

All Channels 
This selection is useful when you want to set one 
trigger condition for each individual channel. 
The display looks as follows: 

LI
Tr19%r : r9tai.f.Ul1i!!il$ ;] 
ct ion : r1emor1J 
ode : Free 
e I a~· : 0% c 0ms) 
tJD/OR : OR 

~
cH!--=-:--R~e----~:t==-"'- e. SU ] 

~lindonJ 

Ellt. 

CH2. : ·Hi9h -5';[ -0.5tl J 
E~~ i t;W -IGU -! .01_1 J 
Crl5 : Off 
CHE; : Off 
CH7 : Off 
CH8 : Off r l--- · _ .. _ .. __ .. _______ --·-- ---- -----------·-

Channel 

No. 

External 

Trigger condition 

Al !-CH 

This selection is useful when you want to trigger in 
response to an external control signal. When selecting 
external, be sure to input the external signal at the 
EXT INPUT/OUTPUT connector. 
The display looks as follows: 

li
_Tr i~39E·r : liibi:JllF.i ---~ 1-lindow: 
Hct ion : r-lenior ~,. 
lode : Free 

l_ ~J0?~ _____ j__~;s~\ •: -~~~~ Ext. 

Al I-CH 
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Operating Procedure 
l Press the MENU-key. 
2 Select "#4 Trigger" using the soft keys. 
3 The cursor will be on the "Trigger" setting. Select 

from "Window," "Ext." or "All-CH" using the soft 
keys. 

4 The setting screen will change accordingly. In case 
you made a mistake, you can easily correct this by 
moving the cursor to the "Trigger" setting again and 
selecting the correct type of trigger. 
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6.3 Selecting the Trigger 
Action 

This section describes how to select the trigger action. 

What You Should Know 
There are three types of action you can choose from: 

Memory 
This selection is used when you want to start data 
capturing when the trigger conditions are met. 

Record 
This selection is used when you want to start real-time 
recording when the trigger conditions are met. 

Chart Speed 
This action is valid in case of real-time recording only. 
When a trigger occurs, the chart speed will change to a 
second, preset, value. After that, every second the 
trigger will be verified and the second chart speed will 
stay valid until the trigger conditions are not met 
anymore. Therefore, the delay between the time the 
trigger conditions are not met anymore and the time 
the chart speed changes back again is maximum one 
second. Refer to the figure below. 

Trigger On 
Trigger Off 

2nd chart speed 

___J--i__ 
I I 

I 

Original chart speed ___ _, L 
I I 

•: :-= Max. 1s 

Note that you cannot select chart speeds with the unit _ 
"mm/h" for this chart speed. 

Operating Procedure 
Continuing from the "Trigger" setting (6.2) ... 
Move the cursor onto the "Action" setting, if 
necessary. 

2 Select the required action. 
Tri99er ~indow 

Action 
Mode 
2~&~~ 01S) 

Condition--------~ 

No CH SloPe 
1 ~ff 

~ M$¥ 
4 Off 

Level 

L09iC----------~ 

No CH 

5 Off 
6 Off 

NOTES 

1 2 3 4 5 6 7 8 

Ne11orY 

Record 

Chart 
sPeed 

• When the trigger action is set to "Record", data 
capture is not available during real-time recording. 
• When the trigger action is set to "Chart speed" and a 
trigger occurs very soon after real-time recording 
starts, then the old chart speed might be printed. 
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6.4 Selecting the Trigger 
Mode 

This section describes how to select the trigger mode. 
The selectable trigger mode depends on the action 
setting. When the action is set to "Chart speed", there 
is no trigger mode. 

6.4.1 Selecting the Trigger Mode 
in Case of Triggering Real-Time 
Recording 

This section describes the trigger mode setting in case 
you assigned "Record" as the trigger action. 

What You Should Know 
There are three types of modes you can choose from: 

Free 
This mode is useful when starting the recording is not 
related to the occurrence of any trigger. You can start 
the recording by pressing the RECORD START/ 
STOP-key (see 4.2) or by external input (see 9.6). 

Single 
You can activate this mode by pressing the RECORD 
START/STOP-key once. When this mode is activated 
and the trigger conditions are met, recording will start. 
To stop recording, press the RECORD START/STOP
key again. When you selected single-shot recording as 
well (see 4.15), the recording will stop automatically 
when the chart travelled the specified length. 

Repeat 
You can activate this mode by pressing the RECORD 
START/STOP-key once. When this mode is activated 
and the trigger conditions are met, recording will start. 
To stop the recording, press the RECORD ST ART/ 
STOP-key again. When you selected single-shot 
recording as well (see 4.15), the recording will stop 
automatically when the chart travelled the specified 
length. Then, the "waiting for trigger" message 
appears. When the trigger conditions are met again, 
recording will start again. 

Operating Procedure 
Continuing from the "Action" setting (6.3) ... 

I Move the cursor onto the "Mode" setting, if necessary. 
2 Select the required mode using the soft keys. In case 

you made a mistake, you can easily correct this by 
moving the cursor to the "Action" setting again and 
selecting the correct type of action. 

6-4 

Tri99er ~indo~ 

Action 
Mode 
ANO/OR OR 

Condition----------, 
No CH SloPe 
I Off 

~ 8H 
4 Off 

L09iC 
No CH 
5 Off 
6 Off 

Level 

Free 

Sin9le 

RePeat 

:,. 
i 

6.4.2 Selecting the Trigger Mode 
in Case of Triggering Data 
Capture 

This section describes the trigger mode setting in case 
you assigned "Memory" as the trigger action. 

What You Should Know 
There are four types of modes you can choose from: 

Free 
This mode is useful when starting data capture is not 
related to the occurrence of any trigger. You can start . 
data capturing by pressing the MEMORY START/ 
STOP-key (see 5.5) or by external input (see 9.6). In 
case you divided the memory into blocks, data will be 
stored in the next block each time you press the 
MEMORY START/STOP-key. When the last block 
has been used, all previous data will be deleted, and 
the next data will be stored in block one, overwriting 
previous data. 

Single 
You can activate this mode by pressing the MEMORY 
START/STOP-key once. A "waiting for trigger" status 
will be established. When the preset trigger conditions 
are met, data capture will start. In case you divided the 
memory into blocks, only one memory block will be 
filled, each time a trigger occurred. 

Start 
I Waiting for 
'f trigger 

Trigger 

Stop ___ ~ ..... ! _B_lo_c_k_1___, 

Start 
I Waiting for 
'f trigger 

Trigger 

Stop 
___ ~_.I._ _B_lo_c_k_2___, 

Repeat Sequence 
You can activate this mode by pressing the MEMORY 

~ START/STOP-key once. A "waiting for trigger" status 
will be established. When the preset trigger conditions 
are met, data capture will start. In case you divided the 
memory into blocks, one block will be filled up every 
time a trigger occurs until all are full. Data capture will 
stop when all blocks are full, regardless whethe: other 
triggers occur. 

Start 
I Waitingfor 
t trigger 

Trigger •I Block 1 r :~:~ f~r- --
Trigger --ii•~,------, 

. Block 2 

r::ir~,---

Trigger > : I _________ I Last block 
Stop 
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Repeat Rotate 
You can activate this mode by pressing the MEMORY 
START/STOP-key once. A "waiting for trigger" status 
will be established. When the preset trigger conditions 
are met, data capture will start. In case you divided the 
memory into blocks, one block will be filled up every 
time a trigger occurs until all are full. When all blocks 
are full and a next trigger occurs, block one will be 
overwritten. When a next trigger occurs, block two 
will be overwritten, etc .. 

Start ,---i Waiting for 
: trigger 

! Trigger 
I 
I 

/: 
I 
I 
I 

Block 1 

: Trigger • I 
~------------------' Last block 

NOTE 
When waiting for trigger, the following block will 
already be emptied. 

Operating Procedure 
Continuing from the "Action" setting (6.3) ... 
Move the cursor onto the "Mode" setting, if necessary. 

2 Select the.required mode using the soft keys. In case 
you made a mistake, you can easily correct this by 
moving the cursor to the "Action" setting again ahd 
selecting the correct type of action. 

2 
3 

Tri99er ~indow 

Action 
Mode 
DelaY 
AND/OR OR 

0ms) 

Condit ion----------. 

No CH SloPe Level 
1· Off 

~ sn 
4 Off 

Lo9ic 

No CH 
5 Off 
6 Off 

1 2 3 4 5 6 7 8 

Free 

Sin9le 

RePeat 
Sequence 

RePeat 
Rotate 

You can also change the trigger mode while recording 
is in progress. Note that this setting only affects the 
trigger mode in case of data capturing. 
Press the MENU~key. 
Select "#4 Trigger" using the soft keys. 
Select the required trigger mode using the soft keys. 

l
--Tr199er :J Free 

Mode : lwlWWWDNltW Sin3le 

RePeat 
---------------- sequence 

Re.Peat 
Rotate 
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6.5 Setting Pre- or Post
Trigger Conditions 

This section describes how to select the portion of 
memory available for storing data sampled before a 
trigger event occurs. 

What You Should Know 
Pre-Trigger Setting 
A pre-trigger can only be set in case the trigger action 
is set to "Memory". 
When you press the MEMORY START/STOP-key, 
data capture starts immediately, regardless of the 
trigger conditions you have set. Consequently, you can 
record sampled data even before a trigger event 
occurs. This is called pre-trigger recording. 
You set the memory length reserved for pre-trigger 
recording as a percentage (-100 to 0%) of the total 
memory length in multiples of 1 %. 
in formula: 
the number of pre-trigger data = number of sampled 
data x pre-trigger (%) 

Example 
Assume you have set the following parameters. 
Sample rate : l kHz 
Memory length : lkdata 
Number of memory blocks : I 
Pre-trigg~r : -10% 

When a trigger event occurs, sampled data will be 
stored in memory as follows: 
data sampled before the trigger 

data sampled after the trigger 

l OOdata covering a 
O. ls period 
900data covering a 
0.9s period. 

: 10% : 
!(0.1sec): 

NOTE 

(0.9sec) 

100%(1sec) 

900data 

1kdata 

When you set the percentage for pre-trigger data and 
then press the MEMORY START/STOP-key, data is 
sampled and stored in that part of memory allocated 
for pre-trigger only. During the period this pre-trigger 
data is stored, the trigger conditions are ignored (the 
TRIGGER READY display LED remains off). Only 
when the memory for pre-trigger data is full, the 
trigger conditions become active (the TRIGGER 
READY display LED turns on). When you stop 
capturing by pressing the MEMORY START/STOP
key before the waiting for trigger status occurs, 
captured data cannot be retrieved. 
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Post-Trigger Setting 
A post-trigger can only be set in case the trigger action 
is set to "Memory". When using a post-trigger, a data 
sample will be taken after a certain time elapsed after 
the trigger. By setting the post-trigger, you specify the 
time delay before data sampling will start. You set the 
post-trigger as a percentage of the total memory 
length (0 to 1000% ). 
in formula: 
post-trigger delay= total memory lengih x post-trigger 
(%) 

Example 
Assume you have set the following parameters. 
Sample rate : 1 kHz 
Memory length : lkdata 
Number of memory blocks : 1 
Post-trigger : 80% 

tri ger point 

80% 0% 
~lapsed time 1 

I 0.8s )I:· 

1kdata 

100%, 

1s~ 

Operating Procedure 
Continuing from the "Mode" setting (6.4) ... Note that 
"Memory" must be set for "Action" (6.3). 

1 Move the cursor onto the "Delay" se~~ing, if necessary. 
2 Select the required delay using the rotary knob. You 

are setting a pre-trigger by setting any percentage of ' 
-100% to 0%. You are setting a post-trigger by setting· 
any percentage of 0% to 1000%. 
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~Tri99er Hindow 

Action MemorY t Mode Free 

~+-----CD 

DelaY 0% c 018S) 
FH)/OR CR 
Condition 

No CH SloPe Level 

1 CHl Rise 0%[ 0mU 0.00UJ 
2 Off 
3 BH4 Rise thr 0.0U J 
4 ff 

lo9ic 

No CH 

5 Off 
6 Off 

I 2 3 4 5 6 7 8 

(!)rime corresponding to the pre-trigger data or post
trigger delay. 

6.6 Selecting AND/OR 
Triggering 

This section describes how to select AND/OR trigger 
conditions. 

What You Should Know 
AND Triggering 
You can start recording or data capture when the 
trigger conditions (to be specified in 6.7) for all 
selected waveforms are met. Note that the number of 
waveforms which can be selected depends on the 
trigger type (up to four in case of "Window" type and 
up to 8 in case of "All channels" type, see 6.2) and 
whether logic input channels are being installed (an 
extra two). 

Trigger point 
in case of a 8-ch input unit 

OR Triggering 
You can start recording when the trigger conditions (to 
be specified in 6. 7) for any one of the selected 
waveforms are met. Note that the number of 

·- waveforms which can be selected depends on the 
trigger type (up to four in case of "Window" type and 
up to 8 in case of "All channels" type, see 6.2). 

Trigger point 
in case of a 8-ch input unit 

NOTE 
If you select only one trigger condition, the trigger 
logic is identical for both AND and OR triggering. 

Operating Procedure 
Continuing from the "Mode" setting (6.4) ... 
Move the cursor onto the "AND/OR" setting, if 
necessary. 

2 Select "AND" or "OR" using the soft keys. In case 
you made a mistake, you can easily correct this by 
moving the cursor to the "AND/OR" setting again and 
selecting again. 

Tri99er Hindow 

MemorY 
Free 

Action 
Mode 
DelaY 
~D/OR 

CR 0% C 0AIS) 

Condit Ion--------~ 

No CH SloPe 

I CHI Rise 
2 Rff a O~ Rise 

Le•Jel 
0%[ 

11%[ 

0mU 0.00UJ 

0.0U J 

Lo9ic---------~ 

NG CH I 2 3 4 5 6 7 81 
~ BH . 
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6. 7 Setting Trigger 
Conditions 

This section describes how to select trigger conditions 
such as source channels, trigger slope and level. These 
settings are all located in the lower hand of the 
"Trigger" screen. 

What You Should Know 
The screen to enter the trigger conditions depends on 
the type of trigger (see 6.2). One of the following two 
screens may appear: 

Trigger Window 
Tri99er i.-lindo111 

Action 
Mode 

MeRlorY 
Free 

DelaY 0% c 0ms) 
Ff>lD/QR 00 

Condition 

No CH SloPe Level 

I CHI Rise 0%[ 0mU 0.00UJ 
2 Off 

11%[ 0.0U J 3 &ii Rise 
4 

I 2 

~ 
Trigger slope 

source channel Trigger level 

Trigger All Channels 
Tri 99er All Channels 

Action Record 
Mode RePeat 

ANO/OR AND 

~ " 
5%[ Sm 0.00UJ 

~m 1~~ -0.SU ~ 
I.~ 

~ f 
-!~[ -1. ] 

f 

Trigger slope 

Source channel Trigger level 

Source Channels 

Off 

Rise 

Fall 

Hi9h 

Low 

You select source channels you want to include in 
AND/OR triggering. See also 6.6. 

Slope 
You can select the trigger to be activated in case of the 
following input states: 
Rise 
Trigger will be activated at the leading edge of a 
signal. 
Fall 
Trigger will be_activated at the trailing edge of a 
signal. 
High 
Trigger will be activated when the signal level is 
higher than the set level (not for external trigger). 
Low 
Trigger will be activated when the signal level is lower 
than the set level (not for external trigger). 
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Trigger Level 
You can set the trigger level to a percentage of the 
measurement range between -100 and 100% in 1 % 
increments, by turning the rotary knob. 
In case of voltage input, the trigger level can be 
designated as "-100 to 100%", regardless of the 
measurement range. 
In case of thermocouple input, the trigger level varies 
according to the type, as shown in the table below. 
This is to permit level setting where the measurement 
range upper limit is +100% with a minus value of-
100% (for example, K-type thermocouple where 
-1300°C is -100%; -1300°C however is not available, 
so the minimum value will become approx. -15% 
which corresponds with-200°C). The table below 
shows the permissible setting ranges of the trigger 
levels and the value per 1 % increment. 

Permissible Setting Ranges for Thermocouple 
Inputs 

Measurement Actual Setting Range of Temperature 
Range Measurement Trigger Level per 1% 

Range 

K -200.0 to 1300.o·c -15% to 100% 13.o·c 

J -200.0 to noo.o·c -18% to 100% 11.o·c 

E -200.0 to 800.o·c -25% to 100% 8.o·c 

T -200.0 to 400.o·c -50% to 100% 4.o·c 

L -200.0 to 900.o·c -22% to 100% 9.o·c 

u -200.0 to 400.o·c -50% to 100% 4.o·c 

R o.o to 1700.o·c 0% to 100% 11.o·c 

s o.o to 1100.o·c 0% to 100% 11.o·c 

B o.o to 1800.o·c 0% to 100% 18.0'C 
N o.o t,o 1300.o·c 0% to 100% 13.o·c 

w o.o to 2300.o·c 0% to 100% 23.o·c 

NOTE 
When you set the trigger slope in combination with the 
AND trigger, and two or more conditions are 
designated for a RISE or FALL setting, there is a high 
possibility that the trigger will not be activated. This is 
because it is extremely unlikely that the RISE and 
FALL conditions will be met simultaneously. 

Trigger Point Error 
Depending on the measurement data reception timing, 
a slight discrepancy occurs between the designated 
trigger activation time and the actual trigger activation 
time, as illustrated in the figure below. This is 
particularly noticeable when the sample rate is low. 

Trigg,~e!...r ______ ~~-+"-----
level Measuring~ 

points -~,' ..... 
J:) .. 

O' ... -

~Time 

Data capturing point 

flt 
fl x ; Difference in ttjgger level 
fl t ; Difference in trigger point 

Trigger point of 
measurement data 

Point when trigger 
conditions were in 
fact satisfied 

When trigger condition is "Rise" 
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Operating Procedure 
Continuing from the "AND/OR" setting (6.6) and 
assuming to work within the "Window" trigger 
screen ..• 
Move the cursor to any "CH" setting and select the 
number of the source channel. The cursor moves to the 
"Slope" setting. 

2 Select the required setting using the soft keys. The 
cursor moves to the "Level" setting. 

3 Set the level using the rotary knob. Pressing the (left) 
cursor key moves the cursor to the most significant 
digit of the current setting. Turning the rotary knob 
results in changing the setting in increments of 10%. 

4 Repeat step 1 to 3 for all required source channels. 
Tri99er ~indom 

Action MemorY 
Node Free 
~~M~OR ffi 0% ( 0ms) 

Condit ion---------

No CH SloPe 

Rise 

Rise 

Le•;el 

liM 

111:%[ 

Trigger slope 

0mU 0.00UJ 

0.0U J 

Source channel Trigger level 

Continuing from the "AND/OR" setting (6.6) and 
assuming to work within the "All Channels" trigger 
screen ... 
Move the cursor to any "Slope" setting (most left one 
in the condition block) and select the required slope 
setting (or off) using the soft keys .. ,By this setting, you 
also select which channel is on or off. 

2 Move the cursor to the "Level" setting and set the ' 
level using the rotary knob. Pressing the (left) curso; 
key moves the cursor to the most significant digit o( 
the current setting. Turning the rotary knob results ii\ 
changing the setting in increments of 10%. 

3 Repeat step 1 and 2 for all the required source 
channels. 
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Tri99er All Channels 

Action Record 
Mode RePeat 
ANO/OR : AND 

CHl - 5%[ 5m 0.00UJ 

8§ Off 

~m l~f -0.SU ~ 
1.~ 

~ m -15%[ -1. ] 

CHS 

Trigger slope 

Source channel Trigger level 

Off 

Rise 

Fall 

Hi9h 

Low 

Points to note in case when setting the trigger 
conditions for frequency inputs 
When setting the measurement range, an input filter 
will automatically be assigned. Therefore, accurate 
measurement cannot be perf onned outside this 
measurement range. (Refer to page 1-2 for the relation 
between cutoff freq. and meas. range). 

6.8 Setting Window and Bi· 
Slope Triggering 

This section tells you how to set window and bi-slope 
trigger conditions using AND or OR logic triggering. 

What You Should Know ~\ 
Window triggering using AND logic j 

You can use this setting to activate a trigger when the 
measurement input signal level is higher than preset / 

trigger level 1 and lower than preset trigger level 2 
(where level 1 is lower than level 2). 
Example 

20V(100%) ..--------------
Trigger level 40% Low 

Trigger level 3~~ t t 
~ H~ 

-20V(-100%) ~-------------' 
I • 700 data >-I 
I c Pre-trigger 70% I 

Memory length 1 kdata(1000 data) > 

Window triggering using OR logic 
You can use this setting to activate a trigger when the 
measurement input signal level is lower than preset 
trigger level 1 or higher than preset trigger level 2 
(where level 1 is lower than level 2). 
Example 

20V(100%} ~,_,.-.,~'""7"""7'"7"""7_,...,...,,..,,....,,.....,.....,,.....,.~~~ 

Trigger level 30% i-<-<-L..LL...t:..L...t:..L...t:..L..L...LL...L.~~£.L..,L.L..L..f t 
~ H~ 

Trigger level -30% lr-TTT.,,--r-r-r-r-r-r-r-r""7"""T...,,,....,....,...,.~...,,,....,.-..-l 

-6V 

-20V(-100%) L.L....1~'-'-'<-L...o<...L...c..L....~LL..LL..LL....LL..LL..£...J 

I • 700 data • I 
I .... Pre·trigger 70% I 

Memory length 1 kdata( 1000 data) • 

Bi-slope triggering using OR logic 
You can use this setting to activate a trigger,\vhen the 
measurement input signal level falls below preset 
trigger level or rises above preset trigger level. 
Example 

20V(100%) r-------------~ 
Trig~er 

po mt 

Trigger level 10% 
2V 

ov t----------J'---!-l.---l 

-20V(-100%} ~----------'---___. 
I • 700 data ,...

1 

1 
I • , Pre-trigger 70% ,... 

Memory length 1 kdata(1000 data) 
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Operating Procedure 
Window triggering 

1 Press the MENU-key. 
2 Select "#4 Trigger" using the soft keys. It is assumed 

that you are working within the "Window" trigger 
screen (see 6.2). 

3 Move the cursor onto the "AND/OR" setting. 
4 Select either "AND" or "OR" using the soft keys. The 

cursor moves to the "CH" setting position. 
5 Press the soft key corresponding to the required source 

channel. The cursor moves to the "Slope" setting. 
6 Press the "High" soft key to set the slope for trigger 

level 1. The cursor moves to the "Level" setting. 
7 Set level 1 by turning the rotary knob. 
8 Repeat steps 5 to 7 to set level 2. Note that you select 

"Low" in step 6. 
Tri99er ~indow 

Action MemorY 
Moye Fre~% C De aY Ext. 
AND/OR AND 
Condition 

No CH SloPe Level 

1 CHI Hi9h 20%[ 2.0LI ] 
2 Off 

Ill%[ 3 &1i Low 0.0U J 
4 

L09i c -----------. 
No CH 1 2 3 4 5 s 7 8 

S Off 
6 Off 

Operating Procedure 
Bi-slope triggering 
Perform steps 1 to 3 as described under "Window 
triggering" ' 

4 Select "OR" using the soft keys. The cursor moves to 
the "CH" setting position. 

I 

~ 

5 Press the soft key corresponding to the required source 
channel. The cursor moves to the "Slope" setting. 

6 Press the "Rise" soft key to set the slope for trigger 
level 1. The cursor moves to the "Level" setting. 

7 Set level 1 by turning the rotary knob. 
8 Repeat steps 5 to 7 to set level 2. Note that you select 

"Fall" in step 6. 

IM 783001-01E 

6.9 Logic Trigger 
This section describes how to handle logic trigger 
settings. 

What You Should Know 
You can input up to two logic input channels, channel 
A and B, within the Trigger Window screen (see 6.2). 
The logic input connector is of the 8-pin type. 
Therefore on the screen and chart 8 input channels will 
be shown (A 1 to A8 and B 1 to B8). 

By the setting described here you specify the condition 
of all eight bits for a trigger occurrence. You can select 
from the following conditions: 

x 
"don't care"; this bit will be ignored 
1 
the value of this bit is "1 ", high 
0 
the value of this bit is "O'', low 

Logic triggering can be set when the trigger setting is 
set to "window". 
In case of AND: when all 8 conditions are met, a 
trigger will occur. 
In case of OR: when any one of the 8 conditions is 
met, a trigger will occur. 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#4 Trigger" using the soft keys. 
3 Move the cursor to the "CH" setting within the Logic 

setting section. 
4 Select the source channel using the soft keys. 

Selectable from "Off', "CH-A" or "CH-B". The cursor 
moves to the condition setting position for bit 1. 

5 Press the soft key corresponding to the required 
condition for bitl. Selectable from "O", "l" and "x" 
(don't care). The cursor moves to the condition setting 
for bit2. 

6 Repeat this until the conditions for all bits are set 
7 Ifrequired, steps 4 to 6 for a second source channel. 

Tri99er l·lindow 
0 

Action Record 
Mode Re Peat 

ANO/QR AND 

Condit ion 

No CH SloPe Level x 
1 CHI Rise 0%[ 0111.J 0.00UJ 

~ ~Aa Rise 0%( 0.0U] 
4 ff 

~Lo9ic 

No CH 1 2 3 4 5 6 7 8 -··-··-·--····· 1 
5 CH-A x 0 ~ 0 I ~ 1 ~ 6 CH-B I 1 1 1 x 

···········-······· .. ·· 
CDbit number 
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Printing and Displaying Captured Data 
This chapter describes how to display captured data on 
the display and how to print the data onto the chart. 

NOTES 
• Data capture operation is suspended during the 
period captured data is being printed. 

7.1 Printing Captured Data 
as Analog Waveforms 

• Channels with input type "off' in the Input Settings 
screen (displayed by pressing the CH-key) are not 
printed. To change this setting, refer to 3.3.1. 

This section describes how to print captured data onto 
the chart as analog waveforms. 

• Even when printing captured data, the full scale 
values can be changed. 

What You Should Know 
The printing of captured data will occur according to 
the settings you entered for real-time recording. Since 
the setting procedures are exactly the same as those for 
real-time recording, see the relevant sections in chapter 
4. The settings are listed below. 

The printing can be started by pressing the MEMORY 
PRINT-key. The corresponding LED will light. The 
printing will stop automatically. You can interrupt the 
printing by pressing the MEMORY PRINT-key again. 

'\ 

Trace (T-Y) (press the MENU-key and select #1) 
~ 

Parameter Description 

Trace Select whether to print a waveform and its inten,sity 

Print Format screen (press the MENU-key and select #2) 

Parameter Description 

Mode Select analog waveform 

Fonnat Select the number of zones for T-Y recording, or 
select X-Y recording 

Grid Intensity Select the intensity of the grid 

Grid Type Select a type of grid 

Scale Print Select whether to print the scale 

Annotation Select whether to print an annotation 

Channel Print Select whether to print the channel number and at 
which interval 

Header Select whether to print the date/time/chart speed or 
header 

Flexible Zone Select zone recording on or off, and whether to print 
outside its boundaries;· 

Assign X-Axis Assign the horizontal axis for X-Y recording 

Assign Y-Axis Assign the vertical axis for X-Y recording 

Flexible zone adjust (press the MENU-key and select #6) 

Parameter Description 

Zone Adjust Select the required span of zones 

IM783001-01E 
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Example T-Y Recording 

Effective chart speed 

Trigger time 
scale 

Feb. 01. 95 02.:07:24.fre•l 
l :100ilois W.Omstm: 

L'S.UOY 

Clll : DC 50V 
is. oov1c., 

25.0C\' 

Trigger mark 

Settings which can be selected here, are: 

Sample Rate (see 5.2) 

Time scale 

The sample rate is the rate at which you sample and 
store data into memory. 

Memory Length (see 5.3) 
This setting specifies the length of the memory 
available for data capture per channel. 

Number of Blocks (see 5.4) 
This setting specifies the number of blocks into which 
the memory has been divided. 

Auto Mode (see 7 .3) 
This setting specifies what will be done with the data 
upon termination of data capture; you can print them 
out, save them to the floppy disk or just capture them. 

Calculation (see 7.7) 
This setting specifies whether calculation is ON or 
OFF. 

Format 
This setting specifies what the format of the chart will 
be when printing out captured data or what the format_ 
of the data will be when saving data to the floppy disK; 
you can choose between strip chart (where the selected 
area will be recorded according to the expansion rate 
setting), A4 size (where the selected area will be 
recorded in A4 size) or A5 size (where the selected 
area will be recorded in A5 size). Note that when the 
cursor is displayed and you select a format of A5 size, 

Sample Playback Rate (data/cm) 
Rate 
(Hz) 25 so 100 200 400 

100.000 40.0m/s 20.0m/s 10.0m/s 5.0m/s 2.5m/s 
50.000 20.0m/s 10.0m/s 5.0m/s 2.5m/s 1.25m/s 

20.000 8.0m/s 4.0m/s 2.0m/s l.Om/s 500mm/s 

10.000 4.0m/s 2.0m/s l.Om/s, 500mm/s 250mm/s 

5000 2.0m/s l.Om/s 500mm/s 250mm/s 125mm/s 

2000 SOOmm/s 400mm/s 200mm/s IOOmm/s 50mm/s 

1000 400mm/s 200mm/s IOOmm/s 50mm/s 25mm/s 

500 200mm/s IOOmm/s 50mm/s 25mm/s 12.Smm/s 

200 SOmm/s 40mm/s 20mm/s !Omm/s 5mm/s 
100 40mm/s 20mm/s IOmm/s 5mm/s 2.5mm/s 

50 20mm/s IOrnm/s 5mm/s 2.5mm/s l.25mm/s 

20 Smm/s 4mm/s 2mm/s lmm/s 30mm/min 
JO 4mm/s 2mm/s lmm/s 30mm/min 15mm/min 
5 2mm/s lmm/s 30rnm/min !Smm/min 7.5mm/min 
2 48mm/min 24mm/min 12mm/min 6mm/min 3mm/min 
l 24mm/min !2mm/min 6mm/min 3mm/min 1.5mm/min 

0.5 12mm/min 6mm/min 3mm/min J.5mm/min 45mm/h 
0.2 4.Smm/miJi 2.4mm/min l.2mm/min 36mm/h 18mm/h 
0.1 2.4mm/min l.2mm/min 36mm/h 18mm/h 9mm/h 

Example X-Y Recording 

, ...... ai:.v..: .. ·-1o--
--~-i: I.I!'!'-- r:ot-.' .... Efo 

·~-~ 

\ 

I 

the cursor will appear on the chart too. See also 7 .6.1. 
And, in case of 'file' you can choo_se from Tiff or 
BMPformat. 

Expansion 
With this setting you specify the playback rate (in 
data/cm). Refer to the relation between playback rate, 
sample rate and effective chart speed in the table 
below. Note that the expansion rate is automatically 
decided for A4 and A5 size formats. 

Trigger Print 
With this setting you specify whether to print the time 
and date the trigger occurred. For an example, see the 
example above. 

Block Printout (see 7.4) 

) 

If you divided the memory into blocks (see 5.4), you 
can specify here from which block you want to print 
captured data. You can select to print out all blocks, or 
the current only. However, when you display captured 
data on the screen and print out that data, then only the 
current (displayed) block will be printed, even when 
you selected all blocks here. 

Data Retrieve (see 7.5) 
With this setting you can select whether to print all 
data, a specified part of them, or just the displayed 
area. The selection "Display area" allows you to 
specify the area to be printed more accurately using 
the cursor (see page 7-6). When you select "Partial", 
the next setting will be from which data number to 
start and where to end. 

1000 2000 5000 

l.Om/s 500mm/s 200mm/s 

500mm/s 250mm/s IOOmm/s 

200mm/s IOOmm/s 40mm/s 

lOOmm/s 50mm/s 20mm/s 

50mm/s 25mm/s IOmm/s 

20mm/s IOmm/s 4mm/s 

lOmm/s 5mm/s 2mm/s 

5mm/s 2.5mm/s lmm/s 

2mm/s lmm/s 24mn'l/min 

lmm/s 30mm/min 12mm/min 

30mm/min 15mm/min 6mm/min 

12mm/min 6mm/min 2.4mm/min 

6mm/min 3mm/min l.2mm/min 

3mm/min l.5mm/min 36mm/h 

l.2mm/min 36mm/h l4.4mm/h 

36mm/h ISmm/h 7.2mm/h 

!Smm/h 9mm/h 3.6mm/h 

7.2mm/h 3.6mm/h l.44mm/h 

3.6mm/h l.Smm/h 0.72mm/h 
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NOTES 
• The OR 1400 records 20 dots/mm (8 dots/mm in case 
of A5). Since these settings cannot be changed, it may 
happen that when you select A4 or A5 size format 
together with a section of captured data, the recording 
may not fill up the whole A4 or A5 space. 

Chart speed for printing out captured data 
The chart .speed is 50 mm/s, except when the format is 
set to 'A4', then the chart speed is as follows: 
in case of a memory length of 512 k or 1 M (at time of 
sampling): 25 mm/s 
in case of a memory length of 256 k or less (at time of 
sampling): 50 mm/s 

, Relation between playback rate, sample rate 
' and effective chart speed 

When T-Y recording is executed, the effective chart 
speed varies according to the playback rate 
(expansion) and sample rate settings, as shown in the 
table on the previous page. 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. Note ,1 

that the actual selection to print analog waveforms or . '.i::~ 
digital data is made in the "#2 Print format" screen. 

3 Move the cursor to the "Format" setting. 
4 Select the required format using the soft keys. When 

"Strip chart" is selected, the cursor will move to the 
"Expansion" setting. Otherwise, the cursor moves to 
the "Trigger print" ~etting. 
When "file" is selected, the cursor will move to the 
"File format setting". 

5 In case of "Strip chart": select the required expa,nsion 
(playback rate) using the soft keys. If necessary, use 
the "-Next-" soft key to display other expansion 
settings. The cursor will move to the "Trigger print" 
setting. 
In case of "File" : select the data format in which the 
data will be saved to the floppy disk. 

6 Select whether to print the time the trigger occurred 
using the soft keys. If you have divided the memory 
into blocks, the cursor will move to the "Block 
printout" setting. 

7 Select whether to retrieve data from all blocks, or from 
the current block only by using the soft keys. The 
cursor will move to the "Data retrieve" setting. See 
also 7.4. 

8 Select whether to print all data in the memory, print 
the data partially or the displayed area. See also 7.5. 

9 You can start printing by pressing the MEMORY 
PRINT-key. 

MemorY format ------~ 

Sa11Ple rate : 50kHz 
Me11orY len9th : 1 k c 20.0ms) 
No. of blocks : 1 

Pl aYback conditions -----

Auto mode : Off 

Cal cul at ion 
Format 
ExPans.ion 

Tri99er Print 

81 ock Printout : Current on lY 
Data retr i eue : Total 
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striP 
chart 

Pase 
CA4) 

Pa9e 
CAS) 

Fi le 

7.2 Printing Captured Data 
as Numeric Values 

This section describes how to print captured data onto 
the chart as numeric values. 

What You Should Know 
The printing of captured data will occur according to 
the settings you entered for real-time recording. Since 
the setting procedures are exactly the same as those for 
real-time recording, see the relevant sections in chapter 
4. 

Select ','Mode: Digital" at the Print Format screen 
(press the MENU-key and select #2) 

Settings which can be selected here, are: 

Sample Rate (see 5.2) 
The sample rate is the rate at which you sample and 
store data into memory. 

Memory Length (see 5.3) 
This setting specifies the length of the memory 
available for data capture per channel. 

Number of Blocks (see 5.4) 
This setting specifies the number of blocks into which 
the merq_ory has been divided. 

Auto Mode (see 7.3) 
This setting specifies what will happen with the 
captured data; you can print them out, save them to the 
Floppy disk or just capture them. 

Calculation (see 7.7) 
This setting specifies whether calculation is ON or 
OFF. 

Data Skip 
This setting specifies the increment between data 
samples. When you select a data skip of 1, all data 
samples will be printed. When you select a data 
sample of 5, every 5th data sample is printed starting 
from the first data sample (thus 1st, 6th, 1 lth, etc.). 

Block Printout (see 7.4) 
If you divided the memory into blocks (see 5.4), you 
can specify here from which block you wanno print 
captured data; You.can select to print out all blocks, or 
the current only. However, when you display captured 
data on the screen and print out that data, then only the 
current (displayed) block will be printed, even when 
you selected all blocks here. 

Data Retrieve (see 7.5) 
With this setting you can select whether to print all 
data, a specified part of them, or just the displayed 
area. The selection "Display area" allows you to 
specify the area to be printed more accurately using 
the cursor (see page 7-6). When you select "Partial", 
the next setting will be from which data number to 
start and where to end. 
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NOTES 
• Data capture operation is suspended during th~ 
period captured data is being printed. 
• Channels with input type "off' in the Input Setting 
screen (displayed by pressing the CH-key) are not 
stored into memory and therefore not printed. To 
change this setting, refer to 3.3.l. 
• While data is being output from the memory, it is 
impossible to store data into memory. 

Example Numeric Value Printout 

10 o. 16 -0. 002 
9 0.16 0.005 
8 o. 16 -0. 002 
7 0. 16 -0. 002 
6 o. 16 -0. 002 

Data number--([) O. 16 -0. 002 
4 0.16 o. 005 
3 o. 16 -0. 002 
2 o. 16 -0. 002 
1 o. 16 -0. 002 ?, 0 o. 16 -0. 002 

Occurred Data No [mV [V 
CHl CH3 

Jul.10.93 21:30:43 [free] trigger Sample 

When the logic option is ON, logic data will be printed 
on the right side. 

. .Operating Procedure 
1 
2 

3 
4 

5 

Press the MENU-key. 
Select "#3 Memory format" using the soft keys. Note 
that the actual selection to print analog waveforms or 
digital data is made in the "#2 Print format" screen. 
Move the cursor to the "Data skip" setting. 
Select the required increment using the soft keys. If 
necessary, select "-Next-" to display other available 
settings. If you have divided the memq;ry into blocks, 
the cursor will move to the "Block printout" setting. 
Select whether to retrieve data from all blocks, or from' 
the current block only by using the soft keys. The · 
cursor will move to the "Data retrieve" setting. See 
also 7.4. 

6 Select whether to print all data in the memory, print 
the data partially or the displayed area. See also 7.5. 

7 You can start printing by pressing the MEMORY 
PRINT-key. 

MemorY format---------, 

SamPle rate 50kHz 
tlemorY I en9th I k 

20.0ms) 
No. of blocks 1 

P 1 aYback conditions-------, 
Auto mode : Off 5 

Calculation : Off 
10 

Data sk iP : • 

B 1 ock Printout : Current on H1 

Data retrie1•e : Total 
-Next-
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7.3 Printing Captured Data 
by the Auto Mode Function 

This section describes the Auto mode setting, which 
specifies what will be done with the data upon 
termination of data capture. 

What You Should Know 
The Auto mode setting allows you to combine da!a 
capture and displaying/printing or saving (the results 
of statistical computations) to the Floppy disk 
automatically. For saving to the Floppy disk, refer to 
8.5. 
When data capture finishes, the recorder automatically 
prints or saves the data and then returns to the mode 
that was previously active when you started this 
function. 

Data 
capture 

Data 
capture 

Data 
capture 

Printing captured data Printing captured data 

The data capture settings are selected in the normal 
way on the "#3 Memory condition" screen and the "#4 
Trigger" screen. However, note the following 
differences: 
If you have divided the memory into blocks, the 

., recorder prints out the data from each memory block 
. immediately after it is full. 
If you have selected one of the repeat trigger modes, 
the recorder starts capturing data each time the trigger 
conditions are met and then°prints the data when data 
capture finishes. 

When printing out is selected, the printing will occur 
according to the settings you entered for real-time 
recording. Refer to the relevant sections in chapter 4. 

NOTE 
When using the Auto mode function, the "Block 
printout" and "Data retrieve" settings will be ignored. 
Always the current block only will be printed. 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. • 
3 Move the cursor to the "Auto mode" setting and select 

"Print" using the soft keys. ' 
4 Press the MEMORY-key to start. 

tlemorY format--------, 

SamPle rate 
~lemorY I en9th 
No. of blocks 

: 50kHz 
: 1 k c 20.0ms) 
: I 

P 1 aYback conditions -------. 

Auto mode : • 

Calculation 
Format 
ExPansi on 

Tri 99er Pr i rrt 
Block Printout 
Data retrieve 

Off 
Str i P chart 
100 rnata/cmJ 
( 5.0m/S ) 

On 
: Current onH' 
: Total 

Off 

Print 

FD 

D iSPlaY 

Accum. 

-Ne;~t-
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7.4 Printing Captured Data 
Blocks 

Operating Procedure 
1 Press the MENU-key. 

This section describes how to select whether to print 
the contents of all blocks or just the current block. 
However, this selection is only available when you 
divided the memory into blocks (see 5.4). 

What You Should Know 
If you divided the available memory into blocks, you 
can print captured data from either the current block or 
from all blocks. 
It is also possible to print a section of captured data 
from either all blocks or the current block only (see 

J.5). 
· You can also print the captured data from any selected 
block. 

All blocks 
You can print the captured data from all blocks. When 
printing onto the chart, an interval of 30mm is inserted 
between blocks to distinguish the data. 

Current only 
You can print the captured data from the current block ~ 
only. The current block is the block which is displayed· 
on the Data Capture Playback screen (which appears 
by pressing the SHIFf-key and the 
MEMORY PRINT-key). It is possible to change the 
current block at that screen. 

IM 783001-01E 

Block number/number of blocks 

OR1400 l"e~l Print 
f"r.b.111.95 03:1l4:13lFreel '!../ O.Oms 
r 50hrs ~5:ii1C:r./cru -: r::·::· 

cm : oc :iOV 
25.00V/cm 

2:;.aov 

~5.00V 

012 : DC 50V I 
25. OOVir.111 

·?.5.00V 

'. 

; -····. 
......... 

_; ~i:~~;:::~·~~~;{~;;i~~ :.pt.~~:~::.t:: 
···-····· ······ ·········· ........... . 

:2\'1,)~.:.:., ..... :.:.: .. :.:.:.: ... : .. ~ ... · 

2 Select "#3 Memory format" using the soft keys. 
3 Move the cursor to the "Block printout" setting and 

select the required block setting using the soft keys. 
4 Press the MEMORY PRINT-key to start. 

2 
3 
4 

5 

MemorY format-------~ 

~~m~ ~~Mth 
No. of blocks 

: 50kHz 
: 1 k 

: 1 
20.0ms) 

P laYback conditions----~ 

Auto mode : Off 

Cal cul at ion 
Forn1at 
E>:Pans ion 

Tri99er Print 

B 1 ock Printout 
Data retr i e•...'e 

: Off 
~ T~~ i P cB~t~;cmJ 

C 5.0rrv·s ) 
: On 
: liiildlWWW 
: Total 

Current 

All 
blocks· 

Selecting a Specific Block to Print Data from 
Make sure that "Current only" is selected at the 
"Block printout" setting (see setting above). 
Press the SHIFf-key and the MEMORY PRINT-key 
to display the Captured Data Playback screen. 
Select "Block" using the soft keys. 
Move the cursor onto the required block number. 
Select "Block change" using the soft keys. You will 
see the data on the display. 
To start printing, press the MEMORY PRINT-key. 

MemorY block 
Data Ti me of tr i 99er 

- Not exist 

CDStill empty block 
@Not existing block 

ESC 

..... --+-----<2 

Reset 
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7.5 Selecting a Section of 
the Captured Data 

This section describes how to select a part of the 
captured data for printing. 

What You Should Know 

7-6 

You can select a section of the captured data on the 
following two screens: 
Data Capture Setting screen (appears by pressing the 
MENU-key and selecting "#3 Memory format") 
Data Capture Playback screen (appears by pressing the 
SHIFT-key and MEMORY PRINT-key) 

Selecting on the Data Capture Setting screen 
You can select a section of the captured data by 
changing the data retrieve setting from "Total" to 
"Partial" or "Display area". 
The "Partial'' setting then allows you to specify the 
playback range by entering the sample number where 
to start and where to end. The range of the data sample 
numbers is from zero to the total memory length minus 
one. For example, when the memory length setting is 
lkword, the range of data samples is from 0 to 999. 
The data sample number from where to start should be 
less than or equal to the data sample number where to 
end. 
The "Display area" setting will result in a printout of 
only the data which are shown on the display. It is 
possible to specify the starting and ending point of the 
data to be printed using a cursor, however you cannot 
specify this on this Data Capture Setting screen. It 
should be done on the Data Capture Playback screen 
and is described below. 

Selecting on the Data Capture Playback 
screen 
You can select a section of the captured data by 
choosing from "Total'', "Partial" or."Display area". 
When you select "Display area" here, the requ.ired '; 
starting point and ending point should be spec1fi<~d . 
using the cursor. The cursor should be moved usmg -\. 
the rotary knob. ·· i 
When you select "Partial" here, the sample numbe~ 
where to start and end will be according to the settmgs 
you did on the Data Capture Setting screen, as 
described above. You cannot adjust these settings on 
this screen here. 

NOTE 
When you set this playback range setting on the Data 
Capture Playback screen, the "Data retrieve" setting at 
the Data Capture Setting screen will change 
accordingly. This will occur even if the setting was 
"Total". 

Operating Procedure 
Selecting on the Data Capture Setting screen 

I Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. 
3 Move the cursor to the "Data retrieve" setting and 

4 

5 
6 

7 

select "Partial" using the soft keys. The cursor will 
move to the "First" setting. 
Tum the rotary knob to set the sample number fro~\ 

where to start. ' 
Move the cursor to the "Last" setting. ) 
Tum the rotary knob to set the sample number wher7 
to stop. Remember that you can also use the cursor 1 

keys to select the digit to be adjusted. 
Press the MEMORY PRINT-key to start. 

Mernon' format---------. 

SamPJe rate 
. MemorY Jen9t.h 

No. of blocks 

: 50kHz 
: lk 

: 8 

PI aYback cond it.ions 
Auto mode : Off 

Cal cul at ion 
Format 
ExPansion 

Tri 99er Print 

~1~~k r~U ne~t 
First 
Last 

C 20.0ms) 

Selecting on the Data Capture Playback 
screen 
Press the SHIFT-key and the MEMORY PRINT-key 
to display the Captured Data Playback screen. 

2 Select "Print cond." using the soft keys. 
3 Inverse (and thus select) "Display area" using the soft 

keys. Note that you might have to press the 
corresponding soft key several times. The "First/Last" 
selection appears. 

4 Use the soft keys to select whether you want to set the 
"First" point of the data 'samples or the "Last" point of 
the data samples. 

5 Use the rotary knob to adjust the starting or ending 
point. Note that the corresponding values will be 
displayed at the top of the screen. 

6 The other selections here allow you to specify the . 
printing mode (analog or digital), the format (strip 
chart, A4 or A5) and the expansion rate. These 
selections only affect the printing result, not the 
display. 

7 To start printing, press the MEMORY PRINT-key. 
c:: '.< 4: > 1.i, CH!-iq , . EC 
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7.6 Displaying Captured 
Data on the Screen as 
Analog Waveforms 

This section describes how to display captured data on 
the screen as analog waveforms. 

What You/Should Know 
You can display captured data on the screen as analog 
waveforms or numeric values. 

Analog Waveform Screen 
This screen appears by pressing the SHIFT-key and 
the MEMORY PRINT-key. The analog waveform 
display is a convenient way to check all measurement 
data which has been stored into memory. 

The display looks as follows: 

f~~~~5-® -~~~~-~ 
p~~~a.-® . .=.:a_~~--@) 
smb~-® ~ave-® ··~ 

.(~ 

CDNumber of the Displayed Block 
You can change the displayed block by pressing the 
"Block" soft key. If you divided the memory ~into -
blocks, data is displayed by block, starting with the 
current block. 
@Zoom Rate 
You can change the zoom rate by pressing the "Cursor 
(Zoom)" soft key. 
@Indication of the Displayed Channels 
You will find the number of the displayed channel 
here or, in case you are using the logic option, "CH-A, 
B". Note . .that this does not appear in case of X-Y 
waveforms. 
©cursor (Zoom) (see p.7-8) 
Press this soft key to use the cursor function and zoom 
function. 
®Printing Conditions (see p.7-6) 
Press this soft key to adjust the printing conditions as 
mode, format and range. 
@Statistical Calculation (see p.7-12) 
Press this soft key to execute statistical computation. 
CVchange Scale 
Press this soft key to change the full scale values. 
@channel Indication 
Press this soft key to select between the display of 
CHl-8 orfogic channels. 
®Block (see this page) 
Press this soft key to change the displayed block. 
@Scale 
Press this k'.ey to check the conditions for data 
capturing. 
@FD Save (see p. 8-5) 
Press this soft key to save the displayed captured data 
to the FDD: 

IM 783001-01E 

@Memory Length 
This indicates the time data capture was started and 
completed for the displayed data, and equals the time 
triggering started and stopped. 

Note that in case of X-Y recordings, only the block 
soft key menu will appear. 

Differences between displaying on the screen and 
recording on the chart are as follows: 
Scales for the X and Y axes, messages, channel 
numbers, date, time and trigger times are not 
displayed. 
All channels are displayed at the same trace intensity, 
regardless of the current trace intensity setting. 
The expansion, or playback rate, is ignored. 
When displaying by X-Y axis, the waveform of 
channels set to X axis and Y l axis is displayed. 

Operating Procedure 
Displaying captured data on the screen as 
analog waveforms 
Press the SHIFT-key and the MEMORY PRINT-key. 
The captured data will appear on the screen as analog 
waveforms, which looks as the figure below". 

[~-i--f-)~ -r---LJ~=1,--t1 ::~::\ 
~ 

1 

. I I cond. 

14J I> I ( J;;,i;i 
~e·m~·--·-----i'f:k--:-___ L'Jrg! ~j::.rals -~__!.__ -Ne:~t-

Displaying a specific block on the screen as 
analog waveforms 
Press the SHIFT-key and the MEMORY PRINT-key. 
The captured data will appear on the screen as analog 
waveforms. 

2 Press the NEXT soft key and select "Block". 
3 Move the cursor to the block number you want to 

display. 
4 Once you selected the required block number, press 

the "Block change" soft key. Pressing the "ESC" soft 
key here, will take you to the previous display. 
Pressing the "Reset" soft key here, will result in 
emptying all blocks. Take care. 
The data of that block will appear on the screen. 

5 To select an other block, repeat steps 2 to 4 again. 
MemorY b 1 ock 

J,; 
.:_. 
3; 
4: 
~ 
mill<' 7:. 
s: 
9; 

ll!I: 
11: 
12: 
13: 
14: 

mi 
- Not exist 

ESC 

Block 
chan9e 

Reset 
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7.6.1 Displaying Data Digitally and 
Zooming In on Analog Waveforms 

This section describes how you can display data of the 
analog waveform digitally and zoom in on analog 
waveforms. 

What You Should Know 

7-8 

When you use the zoom function, you will see an 
expanded view of the analog display around the 
readout cursor. 
This readout cursor automatically displays the value of 
the cross-point of the analog waveform and the readout 
cursor as a numeric value. Using a reference cursor 
you can measure and display the difference in values 
and time between the readout cursor and reference 
cursor. 

The display looks as follows: 

ESC --@ 

Ch1"1el--@ 

' i.lt;bff-----(§) 
-r··· ... ...---___,a 

z3gm. }(j) 
Zoom 
do1.m 

CDZoom Rate 
You can change the zoom rate by pressing the "Zoom 
Up/Down" soft keys. ·· 
@Measured Value 
When you are not using a reference cursor, this value 
corresponds to the position of the readout cursor. 
When you are using a reference cursor, this value 
indicates the difference in value between the readout 
cursor and the reference cursor. 
@Indication of the Displayed Channels 
You will find the number of the displayed channel 
here or, in case you are using the logic option, "CH-A, 
B". Note that this does not appear in case of X-Y 
waveforms. 
@ESCkey 
Press this soft key to return to the previous display. 
@channel key 
Press this soft key to change the channel, 
@Reference key (see p.7-9) 
Use this soft key whether to select a reference cursor. 
CVZoom up/down keys 
Press these soft keys to expand the display around the 
cursor line. 
@Readout Cursor 
You can change the value of the readout cursor by 
turning the rotary knob or cursor keys. 
®Memory Length 
This indicates the time data capture was started and 
completed for the displayed data, and equals the time 
triggering started and stopped. 

@Reference Cursor 
You can select a reference cursor by using the soft 
key. Changing its value can be done by the rotary knob 
or cursor keys. 
@rime of Data Capture 
When you are not using a reference cursor, this value 
indicates the actual time corresponding to the readout 
cursor. When you are using a reference cursor, this 
value indicates the time difference between the readout 
cursor and the reference cursor. 
@channel Number 
You can change the displayed channel by pressing the 
"Channel" soft key. 
@Block Number 
If you divided the memory into blocks, this will 
indicate which block is being displayed. 

The maximum zooming rate depends on the memory 
length of the captured data. See the table below. 

Memory 
Leneth Zoom Rate 

lk 5 2.5 I 
2k IO 5 2 1 
4k 20 IO 4 2 1 
8k 40 20 8 4 2 I 

16k 80 40 16 8 4 2 1 
32k 160 80 32 16 8 4 2 1 
64k 320 160 64 32 16 8 4 2 1 

128k 640 320 128 64 32 16 8 4 2 1 
256k 1280 640 256 128 64 32 16 8 4 1 
512k 2560 1280 512 256 128 64 32 16 4 1 

IM 5120 2560 1024 512 256 128 64 16 4 I 
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Operating Procedure 
Displaying data as analog waveforms 
Press the SHIFT-key and the MEMORY PRINT-key 
to display the Captured Data Playback screen. 

Displaying data corresponding to the readout 
cursor as a numeric value 

2 Select "Cursor (Zoom)" using the soft keys. 
3 Select the required channel by pressing the "Channel" 

soft key. 
4 The readout cursor appears. The value corresponding 

to the position of the cursor already appears in the 
upper hand of the screen. 

5 While moving the position of the readout cursor by 
turning the rotary knob, the value changes according to 
the new position. You can move the readout cursor 
more accurately by pressing the FINE-key first. You 
can quickly move the readout cursor using the cursor 
keys. 

2 
3 

4 

5 

6 

·.\ 

Displaying data corresponding to the 
difference between reference cursor and 
readout cursor 
Select "Cursor (Zoom)" using the soft keys. -
Select the required channel by pressing the "Channel" 
soft key. 
The readout cursor appears. Move the cursor using the 
rotary knob to the required reference position. 

~ 

Select "On" at the "Ref. On/Off' setting using the soft 
keys. A reference cursor appears at the same position 
where the readout cursor is located. 
Turning the rotary knob now will move the readout 
cursor while the reference cursor stays at the same 
position. The upper screen will indicate the difference 
between readout cursor and reference cursor in value 
and time. You can quickly move the readout cursor 
using the cursor keys. 

" 1.0 C:Hl-8 

--1T1~1 -:- fPr · _ ____:!:.:> 

1
) j I \ c1·,a11e1 

--~lLL -tt .N"· 

I ·l[iJ .. I i1f1 ·:;,~f 
emor•_..; -.~ 1 ~·p do1Jor1 

ESC 

1 .... 
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2 
3 

4 

5 

Displaying an expanded view of the analog 
waveform display around the readout cursor 
Press the SHIFT-key and the MEMORY PRINT-key 
to display the Captured Data Playback screen. 
Select "Cursor (Zoom)" using the soft keys. 
Select the required channel by pressing the "Channel" 
soft key. 
The readout cursor appears. Move the readout cursor 
to the position of which you want to have an expanded 
view. You can also set the reference cursor here as 
explained before. 
Select "Zoom up" using the soft keys. An expanded 
view will appear on the display. You can adjust the 
expanded display by using the "Zoom up" and "Zoom 
down" soft keys. 

•. 1~ ESC 

Zoom 
UP 

' _l_,..,.,_~":-;:-··-~~· ~g~~ 
1' -. 
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7.6.2 Retrieving Waveforms Using 
the Auto Mode Function 

This section describes how to display waveforms on 
the screen automatically after retrieving data from the 
memory. 
You can select to display the current block on the 
screen only or accumulate the retrieved blocks. 
The channels which will be displayed will be the same 
as shown on the previous monitor screen (l-8CH, 
Logic CH). However, when you previously used the 
full-scale value display, or the numerical value 
display, then l-8CH will be displayed. 
When using the accumulate function, the memory 
should be divided into blocks and the trigger should be 
set to "Repeat". 

NOTES 
• Pressing the MEMORY START/STOP-key will 
result in the disappearance of all the so far displayed 
waveforms, even when you are using the accumulate 
function. 
• In case the trigger is set to "Repeat rotate" and you 
are using the accumulate function, the block number 
will not be displayed, regardless the trigger condition. 
• Analysis such as zooming, etc. cannot be performed 
on waveforms displayed using the Auto mode 
function. 
• Nothing will be displayed while recording is in 
progress. 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. 
3 Move the cursor to the "Auto mode" setting. 
4 Select "Display" or "Accumulate" using the soft keys. 
5 Press the MEMORY START/STOP-key. 
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tlemorY format-------~ 

SamPle rate 
Memon• I en9th ; T~kHZ 

C 20.0ms) 
No. of blocks : 8 

PI aYback cond it i ans------. 

A•Jto rnode 

Calculation 
Format 
ExPansion 
Tr i 99er Pr int 

BI ock Pr i ntout 
Dat.3 retr i e~re 

~ ~f 1P ·hart 
: I~ c8ata/c:mJ c 5.0m/s ) 
: On 
: Curqrnt on!~· 
: Total 

"Off 

Pr int 

FD 

DisPI-~!l 

Accum. 

-Next-

7.6.3 Changing the Scale of the 
Waveform 

This section describes how to change the full scale 
values of the retrieved waveform. 

NOTES 
• You cannot change the full scale values of the 
computed data. 
• You cannot change the full scale values of data saved 
on other equipment. · 
• You cannot change the full scale values in case of the 
X-Y display. However, changing the scales on the T-Y 
display will result in changed scales on the X-Y 
display also. 

Operating Procedure 
1 Press the SHIFT-key and the MEMORY PRINT-key. 

The captured data will appear on the screen as analog 
waveforms. 

2 Select "Change scale" using the soft keys. 
3 Select the channel for which you want to change the 

full scale values. You can change the channel number 
by pressing the "Channel" soft key. 
(If the required channel does not appear, you may try 
to press the ESC-soft key and select 1-8CH or logic.) 

4 Turning the rotary knob when the RANGE LED is lit 
will result in changing the full scale values. 
Turning the rotary knob when the POSITION LED is 
lit, will result in changing the recording position. 

5 Pressing the "Scale Reset" soft key will result in 
resetting the full scale values to their original settings 
-when they were captured. Pressing the ''ESC" soft key 
will result in displaying the previous display. 

[: 

11emorY for11at. , 

~mr~~ rnMth ; T~f;Hz 
C 20.0ms) 

No. of blocks : 8 

PI aYback conditions------. 
Auto mode 

Calculation 
Format 
E:-;P.~ns ion 

Tr i 99er Print 
Block Printout 
Data retr i e\•e 

~ft,p chart 
100 rnata/c:mJ c 5.0m/s ) 
On 

~ f ~mnt on I~· 

Auto Display I Accumulate 

Off 

Pr int 

FD 

DisPla~· 

Accurn. 

-Next-

It is possible to display waveforms automatically after 
each time of data capture. 
Besides, using the accumulate function will result in 
displaying the waveforms accumulatively each time 
data are saved to a block. 
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7. 7 How to Use the 
Mathematical Function 

This section describes how to perform waveform 
computations or statistical computations on captured 
data. 

7. 7.1 Performing Arithmetic 
Computations Between Channels I 
Comparing Data on the Same 
Time Axis 

It is possible to perform arithmetic computations 
between two channels on unprocessed, captured data. 
Furthermore, by specifying any blocks, data which 
differ on the time axis can be displayed and recorded 
on the same time axis. 
You can select from the following five types of 
mathematical functions: 
+, -, *,/,:(colon is to be used for specifying blocks in 
case of comparing data on time series). Computations 
can be performed on all channels except for the " 
optional logic channels. Besides, settings can be set 
ON/OFF per channel. 
Computation is also possible between the 
measurement values of voltage and temperature 
(calculation of numerical value). When comparing ~Y 
and V, all data will be transferred into V. 

Number of Blocks I Memory Length in Case of 
Computation. 
There might be cases where calculation cannot be 
carried out because of the corresponding settings of 
memory length and number of blocks; This i~ because 
in case of computation, you will use twice the 
substantial memory, since you are generating 
computational data of the same amount as the set 
memory length. For example, in case you set the 
memory length to be 64k, the setting data will utilize 
64k, the calculation data will utilize 64k and the 
substantial memory will therefore become 128k. Refer 
to the figure below. Note that the memory will also 
contain measurement data, which can be used as 
normal when calculation is set to OFF. 

Number of blocks 

1 2 
lk 0 0 
2k 0 0 

.c: 4k 0 0 
b'ii 

8k 0 0 c 
.S:! 
..... 16k 0 0 ... 
0 

32k 0 0 E 
Cl.I 

:t 64k 0 0 
128k 0 x 
256k x -

512k x -
lM x -

X : calculation is not possible 
0 : calculation is possible 
- : seuing is not possible 
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4 
0 
0 
0 
0 
0 
0 
x 
-
-
-
-

8 16 
0 0 
0 0 
0 0 
0 0 
0 x 
x -
- -

- -
- -

- -

- -

Linear Scaling 
In case you set linear scaling for channels which data 
are to be used for computation, linear scaling of the 
measurement data will be done previous to 
computation. 
In case you set linear scaling for the computation 
channel, linear scaling will not be done. 

NOTES 
• In case of the settings which are described as not 
possible in the table above, an error message will be 
displayed and data will not be retrieved or calculated. 
•During computation, the message "Calculating ... " 
will be displayed and after computation has finished, 
the data will be retrieved. 
• In case you are retrieving data from instruments other 
than the OR 1400, computation cannot be performed. 
•In case of a data overflow, an error will occur. In 
such a case, change the method of computation. 
• These computed data can be displayed and recorded 
as waveforms, displayed and recorded as digital data, 
and can be used for statistical computation; however, 
these data cannot be saved to the floppy disk. 
• Arithmetic computation cannot be performed 
between blocks. 
• Results of arithmetic computation cannot be output 
by communication interface. 
•Only when calculation is set to "On'', information 
concerning computation settings will be printed. 

'· 
Operating Procedure 

2 
3 
4 

Calculation ON/OFF 
Calculation ON/OFF should be selected at the memory 
format screen. 
Press the MENU-key. 
Select "#3 Memory format" using the soft keys. 
Move the cursor to the "Calculation" setting. 
Select "On" or "Off' using the soft keys. 

SamPle rate : 50kHz ~ 
11emorY format 

MemorY 1en9th : 1 k 
C 20.0ms) 

No. of blocks : 8 

P 1 a%ack conditions-----.. 

Auto mode 

Calculation 
rormat 
ExPansion 

Tri99er Print 

Block Printout. 
Data retr i eve 

: Accumulate 

=• : Str i P chart 
: 100 rnata/cmJ 

( 5.0m/S ) 
: On 
: Current" onlY 
: Total 

Off 

On 
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Arithmetic Computation 
1 Press the MENU-key. 
2 Press the NEXT soft key and select "#7 Retrieve 

calculation". 
3 Select the number of the channel which will retrieve 

the computed data. 
4 Select "On" using the soft keys. 
5 Enter the computation formula by soft keys. 
6 Enter the upper and lower scale by soft keys and rotary 

knob. Enter the range within the following range: -
1.0xl0+109<<-l.Ox 10-10, 0, l.OxI0-10<x~1.0xl010 • 

-l.Oxlo+10 will be set as -1.0e+ 10. 
7 Enter the required unit by cursor keys and rotary knob 

(max. 6 characters). 
8 The setting has been completed. 

Retrieve calculation-----

Print channel : 11:11 
Mode : Off 

UPPer scale 
bo111er scale 
nits 

CHI 

t 
[ 

+ CH2 

5.000] 
-5.000] 

] 

Comparing Data on Time Series 

CHI 

CH2 

CH3 

CH4 

CH5 

-Next-

Perform steps 1 to 4 as described under Arithmetic 
Computation. 

5 Enter the channel and the block number which data 
will be retrieved according to the following format 
"Channel number: Block number".(: is the 
computation symbol). 

6 Enter the upper and lower scale by soft keys and rotary 
knob. Enter the range within the following range: -
l.Oxl0+109<<-1.0x 10-10, 0, 1.0xI0-10<x$1.0xl010• · 

-l.Oxlo+10 will be set as -1.0e+ 10. ~ 

7 Enter the required unit by cursor keys and rotary knob 
(max. 6 characters) '; 

8 Set the channel number and block number of a 
different channel, which you want to display on the ;. 
same time axis, in the same way as before. i 

9 By displaying or recording the computational 
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channels, differences in data on the same time axis will 
be clearly visible. 

7. 7.2 Performing Statistical 
Computation 

This section describes how to perform computations as 
maximum, minimum, average and effective value, 
regarding a designated interval. 

After retrieving data from memory, the following 
statistical computations can be done concerning the 
designated interval of the memory: 

I 
~-. 
I 
) 

• Maximum value (MAX), and the time* at which the 
,1 maximum value occurred. 

• Minimum value (MIN), and the time* at which the 
minimum value occurred. . 
* written as the time span elapsed from the trigger 
point. 
•Average (AVG) 

n 
LD(i) 

AVG 
i=m 

n-m+ 1 

•Effective value (RMS) 

n 
LD\i) 

RMS= n - m + 1 
i=m 

The display on which to perform statistical 
·- computations looks as follows: 

ESC 

Ch°ii~ 
-····-·-(~-® 

~ 
Last ..... . 

c-- ·······- .. 
_> Print 

~ _JJ······-············ 
--=-~-----__s;:::::-----~ E;,ecute--(/) em•-•t _. l.'.1.l.'.1 -. 1:;1:>.~'i1S ......... . 

CDif you divided the memory into blocks, this will 
indicate which block is being displayed ' 
@Starting time of statistical computation (mea~ured 
from the point triggering starts) 
@Finishing time of statistical computation (measured 
from the point triggering starts) 
@)Setting of the channel for computation 
®Selection of starting/finishing point of data 
@Setting the RMS computation ON or OFF 
(Z)Executing the computation 
®computation interval (settable by rotary knob) 
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• When setting the computation interval by rotary 
knob, you can set the interval more accurately by using 
the FINE-key. 
•The computed results can be printed out, and its 
contents is as follows: 
Sample rate 
Trigger date and time 
Channel number 
Linear scaling ON/OFF 
Linear scaling coefficient 
Linear scaling offset value 
Unit of measurement data 
Unit of time during which data was taken 
Results of computation 

, You can move the display which shows the results up 
or down the screen using the cursor keys. When the 
results are shown in the upper side of the screen, you 
may execute computation again which will result in 
displaying the new results (in the lower side of the 
screen) together with the previous results. By 
switching the computation channel, you may display 
the computation results of two different channels at fhe 
same time. The printout will not show both results, just 
the latest results. 

NOTES 
• When setting linear scaling, computation will be 
performed using the scaled values. 
• When data overrange occurs during the designated 
interval, computation will not be carried out. 
• After completion of the computations, turning the 
rotary knob will re~ult in disappearance of the 
computation data of the screen. 

Operating Procedure 
1 Press the SHIFT-key and the MEMORY PRINT-key. 

The Captured Data Playback screen will show the data 
as analog waveforms. 

2 Select "Statis calc" using the soft keys. 
3 Select the number of the computation channel using 

the "Channel" soft key. 
4 Designate the interval of computation using the rotary 

knob. The starting I ending point can be changed using 
the corresponding soft key. 

5 Select whether RMS computation will be done (ON) 
or not (OFF). 

6 The computation will be performed when pressing the 
"Execute" soft key. The progress of computation will 
be shown on the display until the computation has 
finished. When computation has finished, a window 
with the results will appear. 

7 Pressing the "Print" soft key will result in a printout of 
the computation data. 

2 ' 4 ~ I . 0 O·ll -8 
.. S.t~r:t.; ______ 9.0.Lf.1~ _JE6 Bro<- EC 

<" 
-------~~-------···· Ch~el 

c ··--·-·---~! 

2 ...--
...... Lilst _ 

----=<---==-~-- 1 o~~h [ lJ n:tl) [ Iii S] j ---- --
tJAx: 0.897 r= 94.8 I p _ t 
MIN -1.069 T: :1!l9.2 rin -
AUG -0

0
f. ~27 ,----·--· - . --· ... 

RMS 
em~rY BJ!i .... ~~~ - ~-~:B~u~e 
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NOTE 
Pressing the "ESC" soft key during computation will 
result in abortion of the process. The message 
"Execution aborted" will appear. 
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7. 7.3 Statistical Computation by 
Auto Mode Function 

This section describes how to use the Auto mode 
function for automatically performing statistical 
computation and displaying the results, or for 
automatica1ly performing statistical computation and 
printing the results, or for automatically performing 
statistical computation and saving the results to a 
floppy disk. 

When using the Auto mode function for statistical 
computation, you can select from the following three 
modes: 

Auto statis 
Data will be taken from the memory, and after 
performing statistical computations, the results will be 
displayed. When the trigger has been set to "repeat", 
the computational results of only the current block will 
be displayed. 

Auto statis & Print 
Data will be taken from the memory, and after 
performing statistical computations, the results will be 
both displayed and printed. The format of the printout 
will be as standard. 

Auto statis & File 
Data will be taken from the memory, and after 
performing statistical computations, the results will be 
both displayed and saved to the floppy disk in ASCII 
format. The filename will be "STA TIS.LOG". When 
the trigger has been set to "repeat" and data will be 
captured to memory continuously, these data will be 
added to the "STA TIS.LOG" file. 
In case of using the MEMORY START/STOP-key, or 
a communication interface, or an external trigger for 
capturing data to memory, the file ~·m be overwritten 
(which results in loss of previous data). 

Jan.30.93 15:00:00 

CHI 

V ms 

S:O E:999 

MAX:0.0139 692 

MIN:-0.0139 700 

A VG:0.0002 999 

RMS:0.0098 999 

#END 

one data 

Jan.30.93 14:30:00 ~ Time of triggering . 

CHI ~ Channel of computation 

V ms ~ Unit of measurement data, unit of time 

S:O E:999 ~ S:Time between the triggering 

MAX:0.0255 645 } poi~t and the start of c?mp~lalion 
E:T1me between the tr1ggcnng 

MIN:-0.0255 650 point and the end of computation 

AVG:0.0003 999 ~Each computation result and 
RMS:0.0198 999 the time elapsed since the 

triggering point 
#END (In case of A VG and RMS, the 

time shows the time from starting 
the computation to the end of 
computation) 
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Operating Procedure 
l Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. 
3 Move the cursor to the "Auto mode" setting. 
4 Select "Statis'', "Statis & Print" or "Statis & File" 

using the soft keys. 
5 Select the number of the channel to be computed; 

computation on all channels is also possible. 
6 Select whether RMS should be computed or not. 

SamPle rate : 50kHz 

[: 

MemorY format 

1emorY I en9th : 1 k 
C 20.0ms) 

No. of blocks : 8 

PI aYback conditions----~ 

Auto mode 
Auto stat is CH 
Auto stat is RMS 
Calculation 
Format 
ExPansion 

Tri99er Print 

: ifit is. 
; Off 
: On 
: Str i P chart 
: 100 rnata/crnJ 

( 5.0m'"S ) 
On 

Block Printout : Current onl!>' 
Data retrieve : Total 

NOTES 

CHI 

CH2 

CH3 

CH4 

CHS 

-Next-

• Computation cannot be operated while recording is 
in progress. 
• Computation cannot be operated when the recording 
format is set to X-Y. 
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Floppy Disks 
This chapter describes how to use Floppy Disks to 
save and load setups and measurement data. 

8.1 Us,ing Floppy Disks 
Properly 

Floppy Disks To Be Used 
The following 3.5-inch floppy disks can be used: 
2DD type: 720KB (MS-DOS format, or to be 

formatted by OR1400) 
2HD type: l.2MB (MS-DOS format, or to be 

formatted by OR 1400) 
1.44MB (MS~DOS format, or to be 
formatted by OR1400) 

How to Insert the Floppy Disk 
Hold the floppy disk as shown in the figure below and 
insert it into the slot until the eject button pops out. 

How to Eject the Floppy Disk 
Press the eject button after having verified that the \ 
accessing indicator is not lit. 

accessing indicator 

I CAUTION I 
When ejecting the floppy disk from the slot while 
the indicator is lit, the magnetic head of the disk 
drive might be damaged, and data on the disk 
might be lost. 

Handling Precautions Regarding the Floppy 
Disk 
For handling precautions regarding the floppy disk 
refer to the instruction manual accompanying the 
floppy. 

When Using a Personal Computer 
Special software is necessary when reading data which 
is saved in binary format. · 
For more information on this topic, contact your 
nearest representative. Addresses may be found on the 
back cover of this manual. 
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8.2 Formatting a Floppy Disk 
Caution on Formatting 
Note that formatting a floppy disk erases all data on 
the disk. Insert the floppy disk into the slot to verify 
whether the disk has been previously formatted. If it 
has already been formatted, the volume label and 
available free memory space will appear on the Load/ 
S~ve Settings screen. 

Kinds of Format 
You can select any of the following three formats: 
720KB (2DD) : A 2DD floppy disk will be formatted 

into 9 sections. 
1.2MB (2HD) A 2HD floppy disk will be formatted 

into 8 sections. 
l.44MB (2HD): A 2HD floppy disk will be formatted 

into 18 sections. 

Volume Label 
You can enter a volume label of up to 11 characters for 
the newly formatted floppy disk. These characters can 
be letters, digits or other valid MS-DOS characters 
(such as!,#,$,%,',(), { }, -, ",_and-), except that 
the first character cannot be a space. Lowercase 
char'!_cters will be regarded as uppercase characters. 

Operating Procedur.e 
1 Insert the floppy disk into the slot. 
2 Press the .fytENU-key. 
3 Select "#5 Load/Save" using the soft keys. 
4 Select "FD" using the soft keys. 
5 Set "Utility" using the soft keys. 
6 Select the required format using the soft keys. 
7 Insert the volume label using the rotary knob. For 

information on entering the characters, refer to 3.2. 
8 Select "Execute" using the soft keys. 
9 Press the "Yes" soft key. The message "Formatting ... " 

will appear while formatting is in progress. 

NOTE 
When selecting "#5 Load/Save" while there is no 
floppy in the slot, the message "Media not ready" will 
appear on the screen. 
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8.3 Saving Setups 
This section describes how to save setups to a floppy 
disk, entered either manually or through a 
communication interface. 

What You Should Know 

8-2 

Before using a floppy disk for the first time, it has to 
be formatted. See 8.2. 

Number of Files You Can Save 
The number of files you can save to a floppy disk 
containing either setups or measurement data, are as 
follows: 

2DD(720KB) 2HD(l.2MB) 2HD(1.4MB) 

112 192 224 

(111) (191) (223) 

(when a volume label has been set) 

Always insert the floppy disk before you select "#5 
Load/Save" from the menu. Consequently, the volume 
label and available space information will appear. 
Otherwise, you have no means of checking that you 
are using the correct floppy or that there is enough 
memory on the floppy. 

Data Which Cannot Be Saved 
You cannot save setups related to communication 
interfaces, RJC check settings, floppy disk's SA VE/ 
LOAD operations, the color of the background 
setting, the language of the display, and the current 
date and time. 

File Name 
You give each setup an MS-DOS compatible file name 
of one to eight characters. These characters can be 
letters, digits or other valid MS-DOS ~haracters (such 
as!,#,$,%,&,',(,), (, }, -, ",_and-). When you 
do not append a file name, the message "Invalid file 
name" will appear. 

NOTE 
The message "Media not ready" appears on the screen 
when you select "#5 Load/Save" while no floppy is 
inserted in the slot. 

Operating Procedure 
1 Insert the floppy disk into the slot. 
2 Press the MENU-key and select "#5 Load/Save" using 

the soft keys. 
3 Select "FD" using the soft keys at the "Media" setting. 

The cursor moves to the "Mode" setting'. 
4 Select "Panel" using the soft keys. The cursor moves 

to the "Function" setting. 
5 Select "Save" using the soft keys. The cursor moves to 

the "File name" setting. 
6 Enter the required characters here using the rotary 

knob (see 3.2 to enter characters). 
7 Move the cursor onto the "Execute",command. 
8 Press the "Yes" soft key when you want to start 

saving. The message "Saving ... " will appear on the 
screen. When saving finishes, the screen will return to 
the previously active screen. When a file having an 
identical. name already exists, the "Same file name 
exists. OK?" message will be displayed. When the 
existing file is to be overwritten, press the "Yes" soft 
key. If a different file name is to be designated, press 
the "No" soft key and enter the new file name. 

[

Load/Save 

Media FD < 1221KB 

11ode Panel BS 

~m~.~~~ r•ue J 
Execute 

! "!*$%&(}( )"_''-.: 123 

4567890. "llabcdef9h 

i J k I m n o P q r s t u u ~ x Y z 

DEL 

INS 

DCAPS 

•ALP 
D EU 
.P. . ..71.t.. ..... 
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8.4 Saving Measurement 
Data 

This section describes how to save measurement data 
to a floppy disk. 

What You Should Know 
Before using a floppy disk for the first time, it has to 
be formatted. See 8.2. 
The data can be saved in either binary or ASCII 
format. However, data saved in ASCII format cannot 
be loaded. Use a personal computer for this purpose. 

Number of Files You Can Save 
See 8.3. 

Save Operation and Memory Blocks 
If you have partitioned the available memory into 
blocks, the save operation stores data to the floppy 
disk one block at a time starting from the current 
memory block. The current block is the last block 
recorded, displayed or printed. To change the cuPrent 
block, see the operating procedure on changing the 
block to be saved on page 8-4. 

I 

Channel and Data Contents 
~ 

You can limit the number of channels and the range of 
data to be saved. See the operating procedure for · 
specifying the range to be saved on page 8-4. For the 
data range, setting is available on the Memory Data 
Playback scree~. See 7.5. 

File Name 
You give each measurement data file an MS~DOS 
compatible file name of one to eight characters. These 
characters can be letters, digits or other valid MS-DOS 
characters (such as !, #, $, %, &, ', (, ), {, } , -, '\_and 
~ ). When you do not append a file name, the message 
"Invalid file name" will appear. 

Required Memory 
For binary data: 
The memory required to save the data is given by the 
following formula: 

Required memory = File header length + Data length 
(bytes) 
where 
• file header length= 152 + (64 x A)+ (32 x B) rounded up 

to the next integer multiple of 64; 
A =number of analog channels* + (8 x number of logic 
channels*) 
B = number of analog channels* + number of logic 
channels* 

• data length = 2 x memory length** x number of selected 
channels* 

* The number of channels to be saved, except channels set to 
"off' or "save option". 
** Measurement data length lo be saved. 
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Example 
In case you want to save the data of 8 analog channels 
and 2 logic channels at a length of I K, the required 
memory can be calculated as follows: 
File header length= 152 + (64 x 24) + (32 x 10)= 2008 

The nearest integer multiple of 64 is therefore 2048 

Data length = 2 x I 000 x 10= 20000 
Therefore, the required memory becomes 22048bytes. 

For ASCII data: 
The memory required to save 1000 measurement data 
is as follows: 
f~r 8 analog channels: approx. 90kbytes 
for 8 analog channels + 2 logic channels: approx. 
250kbytes. 

NOTE 
The message "Media not ready" appears on the screen 
when you select "#5 Load/Save" while no floppy disk 
is inserted in the slot. 

Operating Procedure 
Saving Measurement Data 

1 Insert the floppy disk into the slot. 
2 Press the MENU-key and select "#5 Load/Save" using 

the soft keys. 
3 Select "FD" using the soft keys at the "Media" setting. 

The cursor moves to the "Mode" setting. 
4 Select "Data" using the soft keys. The cursor moves to 

the "Function" setting. 
5 Select "Save Binary" or "Save Ascii" using the soft 

keys. The cursor moves to the "File name" setting. 
6 Enter the required characters here using the rotary 

knob (see 3.2 to enter characters). 
7 Move the cursor onto the "Execute" command (see the 

next pages for the "Save block" and "Option" 
settings). 

8 Press the "Yes" soft key when you want to start 
saving. The message "Saving ... " will appear on the 
screen. When saving finishes, the screen will return to 
the previously active screen. When a file having an 
identical name already exists, the "Same file name 
exists. OK?" message will be displayed. When the 
existing file is to be overwritten, press the "Yes" soft 
key. If a different file name is to be designated, press 
the "No" soft key and enter the new file name. 
!Load/Save 

1·1edi a 
< 
Mode 
Function 
Filename 
Save block 
OPtion 

No 
FD 

1221KB 

~~~i~ ( B i nan•) 
Yes 

( .... 
6ff 
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Changing the Block and then Saving the 
Measurement Data 

7 Before moving the cursor onto the "Execute" 
command, move it onto the "Save block" setting. 

8 Press the soft key corresponding to the required block 
number. 

9 The cursor moves to the "Execute" setting. Press the 
"Yes" soft key when you want to start saving. The 
message "Saving ... " will appear on the screen. When 
saving finishes, the screen will return to the previously 
active screen. When a file having an identical name 
already exists, the "Same file name exists. OK?" 
message will be displayed. When the existing file is to 
be overwritten, press the "Yes" soft key. If a different 
file name is to be designated, press the "No" soft key 
and enter the new file name. 

8-4 

I Load/Save 
Media 
< 
Mode 
Function 
Fi Iename 

Save block 
OPtion 

1221KB l FD 

Data 
Save CBinarY) 
[ ] ,, Execute 

Specifying the Range to be Saved 
7 Before moving the cursor onto the "Execute" 

command, move it onto the "Option" setting. 
8 Select "Set option" using the soft keys if you want to 

change the current -optional- settings regarding saving. 
(If you do not want to change the_ current - optional -
settings, select "on" using the soft keys and the cursor 
moves to the "Execute" setting. Ref er to step 8 on t~~ 
previous page.) \ 

I L;::~!a1Je FD !?21~~8 I ---- ?.ff i -
Mode 
Function 
Filename 

Save block 
OPtion 

Data 
Save CB i narY) 
[ ] 

Execute - On 

Set 
oPt ion 

The Save Options Settings Screen will appear. 
Move the cursor onto the channel which you want to 
save, and select "Yes" using the soft keys. 
Repeat this for all the channels which you want to 
save. 
In case of saving in Ascii format, move the cursor to 
the "Data skip" setting. If no data is to be skipped, set 
"l" (see also 7.2). The "Data skip" setting has only 
significance when saving in the Ascii format. 

13 Move the cursor onto the range start and range end 
settings and adjust the starting and/or ending point by 
turning the rotary knob. 

14 Select "Setting" using the soft keys and the settings 
will be kept. You will return to the Load/Save setting 
screen. The "Option" setting is turned "On" and the 
cursor will be at the "Execute" setting. 
When you select "ESC" using the soft keys, all 
operations from step 9 will be ignored and you will 
return to the Load/Save setting screen. 

15 Select "Yes" using the soft keys. A "Saving ... " 
message will appear on the screen. When saving 
finishes, the cursor will move to the "File name" 
setting. 
In case you do not want to start saving at the time, 
select "No" using the soft keys. 

Data sa\1e oPt ion---------. 

Se I ect save channels 

l09iC 

l 

~ 

~ 
7 
8 

A : No 
Data sk iP 

11111 
No 
No 
No 
No 
No 
No 
No 

B : No 

I 

Set limit to save data 

First 0 
Last 999 

ESC 

No 

Ye~ 
'""f"'""" 

Sett in9 
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8.5 Saving Captured Data 
This section describes how to save captured data to the 
floppy disk while being displayed on the screen. 

What You Should Know 
File Name 
The data will be saved under the file name MEMOO 
D.xxx. the data format can be either binary or ascii. 
DOD will be a number automatically applied 
starting from 000 . xxx is the extension, which will be 
applied automatically; DAT in case of binary format, 
ASC in case of ASCII format. 

Cautions when Saving Captured Data 
• Beware that files will be overwritten if files with the 
same names already exist. 
• The option setting at the 'Load/Save' screen remains 
valid when saving captured data ,to the floppy disk. 
However, the data range can be adjusted by the rotary 
knob on the display. 
• When there is not sufficient space available at th~ 
floppy disk, the error message 'Not enough space to 
save' will appear and the saving will be interrupted. 
• When the number of files exceeds the maximum ·.~ 

number, the error message 'Directory full' will appear ; 
and saving will be interrupted. 

Operating Procedure 
1 Press the SHIFT-and the MEMORY PRINT-key. 

The captured data will appear on the screen as analog 
waveforms. • 

2 Press the 'Next' -soft key and select "FD save". 
3 Select the range of data to be saved by specifiying the 

starting and ending point. 
Select "First" and "Last" using the soft keys. 

4 Select the format in which you want to save from 
"binary" or "ascii" using the soft key. 

5 Press the "Save execute" soft key to start saving. The 
message 'saving ... ' will appear. 

~z:rt~ x l'i:;0i::i;t i::,.-1 CH1-,~- ,om~ £SC 

~I 
L.ast.......... range to be 
IPllll!ll saved 

Asci i I 
[ME11000J 
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8.6 Loading Setups or 
Measurement Data 

This section describes how to load a file containing 
control settings or measurement data from the floppy 
disk. 

What You Should Know 
Contents of the Load Screen 
A list of file names will appear on the screen with the 
dates and times that trigger conditions were satisfied. 
When the data is saved on other equipments, the date 
and time the file was saved, is displayed. A "Invalid 
file format" message indicates that either the file 
contains invalid data, is of a type not supported by the 
OR 1400 or is otherwise unloadable. 

Notes for Loading Setups 
The setup or measurement data which you load from a 
floppy disk will replace the current setup and data in 
the OR1400. Note that data capture always overwrites 
data loaded from a floppy disk, even when memory 
partitioning is in effect, as the save operation stores 
memory blocks as individual files. 
Always insert the floppy disk before you select "#5 
Load/Save" from the menu. Consequently, the volume 
label and available space information will appear. 
Otherwise, you have no means of checking that you 
are using the correct card. 
Files saved in the ascii format cannot be loaded. 

Operating Procedure 
l Insert the floppy disk into the slot. 
2 Press the MENU-key and select "#5 Load/Save" using 

the soft keys. 
3 Select "FD" using the soft keys at the "Media" setting. 

The cursor moves to the "Mode" setting. ~--

4 Select "Panel" (to load setups) or "Data" (to load 
measurement data) using the soft keys. The cursor 
moves to the "Function" setting. 

5 Select "Load" using the soft keys. The cursor moves to 
the "File name" setting. 

6 Press the soft key corresponding to the number of the 
required file name displayed in the lower half of the 
screen. The cursor moves onto the "Execute" 
command. 

7 Press the "Yes" soft key when you want to start 
saving. The message "Loading ... " will appear on the 
screen. When loading finishes, the screen will return to 
the previously active screen. 
In case you don't want to start loading here, press the 
"No" soft key. The screen will return to the "File 
name" setting. r Load/Save 

L ~edia 
~lode 
Function 
Filename 

FD 
9321<B 

If 1 AT001 95/02/01 22: 43 

#2 TEST01 95/02/01 22: 51 

#3 

#4 

#5 

If 1 

# 2 

# 3 

** 4 

# s 

-Ne:~t-
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8. 7 Deleting Setups or 
Measurement Data 

This section describes how to delete a file containing 
setups or measurement data from a floppy disk. 

What You Should Know 
Always insert the floppy disk before you select "#5 
Load/Save" from the menu. Consequently, the volume 
label and available space information will appear. 
Otherwise, you have no means of checking that you 
are using the correct card. 

Operating Procedure 
I Insert the floppy disk into the slot. 
2 Press the MENU-key and select "#5 Load/Save" using 

the soft keys. 
3 Select "FD" using the soft keys at the "Media" setting. 

The cursor moves to the "Mode" setting. 
4 Select "Panel" (to delete setups) or "Data" (to delete 

measurement data) using the soft keys. The cursor 
moves to the "Function" setting. 

5 Select "Delete" using the soft keys. The cursor moves 
to the "File name" setting. 

6 Press the soft key corresponding to the number of the 
required file name displayed in the lower half of the 
screen. The cursor moves onto the "Execute" 
command. 

7 Press the "Yes" soft key when you want to start 
deleting. The message "Deleting ... " will appear on the 
screen. When deleting finishes, the screen will return 
to the previously active screen. 
In case you don't want to start deleting here, press the 
"No" soft key. The screen will return to the "File 
name" setting. 

[ 

Load.-'Saue 

Media 
< 
Mode 
Function 
Fi Iename 

FD 
932KB 

Data 

~~] 
Execute 

. I It 1 

It 2 

It 3 

!ti AT001 95/02/01 22:43 ): 
It 4 
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lt2 TES"n31 95-'02/01 22:51 

Jt3 
It 5 

lt4 

lt5 
-Next-

NOTE 
The message "Media not ready" appears on the screen 
when you select "#5 Load/Save" while no floppy disk 
is inserted in the slot. 

\• 

8.8 Displaying Information 
on Measurement Data Files 

This section describes how to display information 
about a floppy disk file containing m..easurement data. 

What You Should Know 
Type of Information 
You can display the following information about 
measurement data files: 

I Trigger time Date and time that trigger conditions 
were satisfied. 

Data Number of saved samples. 
Sample rate Sample rate in Hz. For measurement 

data saved using other sources, the unit 
is seconds. 

Sampled by Name of the source used to save the 
measurement data. However, 
spaces will be displayed in case of the 
OR1400, while "Other" will be 
displayed for other instruments. 

Save ch No. This is the number of channels saved. 
The "Number of ch" is also displayed for 
files saved using other sources. 

Always inserts the floppy disk before you select "#5 
Load/Save" from the menu. Consequently, the volume 
label and available space information will appear. 
Otherwise, you have no means of checking that you 
are using the correct card. 

Op_erating Procedure 
I Insert the floppy disk into the slot. 
2 Press the MENU-key and select "#5 Load/Save" using 

the soft keys. , 
3 Select "FD" using the soft keys at the "Media" setting . 

The cursor moves to the "Mode" setting. 
4 Select "Data" using the soft keys. The cursor moves to 

the "Function" setting. 
5 Select "Info." using the soft keys. The cursor moves to 

the "File name" setting. 
6 Press the soft key corresponding to the number of the 

required file name displayed in the lower half of the 
screen. The information will appear. 

7 Select "ESC" using the soft keys to return to the 
previous menu. 

[ 

Load/Saue 

Media 
< 
Node 
Function 
Filename 

FD 
932KB 

Tri99er time : 95/02/01 22:39 
Data : 1000 
SamPle rate : 50kHz 

Sai..re ch No. 1, 2, 3, 4 
5, 6. 7, 8 
A, B 

ESC 
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8.9 Saving Captured Data to 
the Floppy Disk by Auto 
Mode Function 

This section describes how to save captured data to the 
floppy disk automatically using the Auto mode 
function. 

What You Should Know 
The Auto mode function allows you to save your 
measurement data automatically to the floppy disk 
after data capture finishes. After saving to the floppy 
disk, the previously active mode will return. 

• Instead of saving to the floppy disk, it is also possible 
· to have your measurement data printed automatically 

when data capture finishes. See 7.3 for details. 

Data 
capture 

Data 
capture 

Data 
capture 

L~ 
Saving captured data 
to floppy disk 

L~ 
Saving captured data 
to floppy disk 

The data capture settings are selected in the normal 
way on the "#3 Memory condition" screen and the "#4 
Trigger" screen. However, note the following 
differences: 
If you have divided the memory into blocks, the 
recorder saves to the floppy disk the data from each 
block immediately after it is full. 
If you have selected one of the repeat trigger modes, 
the recorder starts capturing data each time the trigger 
conditions are met and then saves the data to the 
floppy disk when data capture finishes. 

Data will be saved under the file names "AUTOOOO", 
"AUTOOOl", etc .. Note that when the auto mode 
function has been stopped and started again, the same 
file names will be used and therefore old files will be 
overwritten. 

IM 783001-01E 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#3 Memory format" using the soft keys. 
3 Move the cursor to the "Auto mode" setting and select 

"FD" using the soft keys. 
4 Press the MEMORY START/STOP-key to start. 

Memor~· format-------~ 

SamPle rate 
MemorY I en9th 
No. of blocks 

: 50kHz 
: lk 

: 8 
20.0AIS) 

PlaYback conditions----~ 

Auto mode 

Calculation 
Format 
ExPansion 
Tri99er Print 
BI ock Printout 
Data retrieve 

NOTES 

: II' 

: Qn 
~ j~~ i P rS~t~)cmJ 

( 5.0nt/S ) 
: On 

: Current on I Y 
: Total 

Off 

Print 

FD 

DisPla~' 

Accum. 

~Next-

• When the available space at the floppy disk runs out, 
the message "Not enough space to save" will appear. 
The saving process will be interrupted. Delete 
abundant files or use another card. 
• When the number of files exceed the number which 
can be stored, the message "Directory full" will 
appear. The saving process will be interrupted. Delete 
abundant files or use another card. 
• Be aware. that when files with the same names exist, 
these wilt be overwritten by this auto mode function 
without message. 
• The captured data cannot be saved to the floppy disk 
by Auto Mode Function while real time recording is in 
progress. 
• The option setting at the 'Load/Save' screen remains 
valid when saving captured data to the floppy disk. 
However, the data range can be adjusted by the rotary 
knob on the display. 
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Miscellaneous Functions 
This chapter describes the way to use other functions, 
which have not been explained so far. They include 
linear scaling, initializing and printing control settings, 
start and stop the chart using external controls and 
others. ' 

9.1 Linear Scaling 
This section describes how to use the linear scaling 
function to change the scale of the X- and Y-axis for 
measurements of physical quantities, such as 

' mechanical distortion, vibration, pressure, 
displacement and acceleration. 

What You Should Know 
Two random scale values (SPI, SP2) which 
correspond to two measurement voltage/temperature 
values (VPI, VP2} are designated. The scale , 
conversion method (y=ax+b) is determined according 
to these four settings. Based on this linear scaling 
method, the full-scale values which have been 
designated at the Input Setting screen (enter by 
pressing a CH-key) will be converted as shown in the 
Example. 

Example 

Scale value 

SP2··················································· 

SP1 

VP1 VP2 

Measurement Voltage/Temperature 

When full-scale values are -5V to 5V, and VP1=3V, 
VP2=5V, SP1=50kg and SP2=100kg: 

50 - 100 3 x 100 - 50 x 5 
Y=J-SX+ 3-5 

Scale conversion formula : y = 25x -25 

Minimum full-scale value = 25x(-5) - 25 = -150kg 
Minimum full-scale value = 25x(5) - 25 = 1 OOkg 

Full-scale values after conversion : -150kg to 1 OOkg 

NOTE 
The linear scaling formula is obtained by the following 
calculation: 

Y
- SP1 - SP2 x VP1 x SP2 - SP1 x VP2 
- VP1 - VP2 + VP1 - VP2 

IM 783001-01E 
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Permissible Setting Range 
The permissible setting range for the measurement 
voltage/temperature (VPI, VP2), and the scale values 
(SPl, SP2) is as follows: 

I.OE -10 < Setting value s I.OE + 10 
Setting value = 0 
- I.OE + 10 s Setting value < -LOE -10 

If a setting outside the above range is attempted, the 
error message "E200: Out-of-range setting" will 
appear. 

Settings Designated for Each Channel 
Linear scaling settings are designated for each channel. 
Besides, linear scaling can be selected "On" and "Off' 
at each channel. 

Unit 
A 6-character unit is the maximum. 

Measure Function 
The measurement voltage/temperature (VPI, VP2) 
values can be designated as the measurement values 
for the selected channel's current input signal. 

Setting Error 
If the measurement voltage/temperature (VPl, VP2) 
and scale value (SPI, SP2) settings are designated as 
being equal (VPI=VP2 and/or SP1=SP2), a setting 
error will occur and the message "E203: Cannot set 
this data" will be displayed. 

NOTE 
When designating large values as VPl, VP2 and SPI, 
SP2, the settings can be designated using a mantissa __ 
and an exponent as follows: -I.OE+ 10. 
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Operating Procedure 

9-2 

I Press the CH-key for which you want to set linear 
scaling. 

2 Move the cursor onto the "Utility" command. 
3 Press the "Span scaling" soft key. 
4 Move the cursor onto the "Scaling" command. 
5 Select "On" or "Off' using the soft keys. The cursor 

moves to the "Units" setting. · 
6 Enter the required unit here using the rotary knob (see 

3.2 to enter characters). 

CHl Ranse 101J 
ESC 

Lolller [ -5.000JU 
LIPP er [ 5.000JU 

Off 
Seal i n9 liJlll 
Units [ 

Uolts Scale On 
Pos.1 0.0;~ [ 
Pos.2 2.00 [ 

~.000) 
.000] 

Entering a Value for VP1 and SP1 
6 Move the cursor to the "Volts","µ£" or "Frequency" 

setting of the "Pos. l" setting and set the value VPl. 
You can do this by pressing the "Measure" soft key to 
have this value measured automatically, or you can 
enter this value yourself using the rotary knob. The 
'lower' value corresponds with the lower value of the 
span setting. 

7 Press the "Enter" soft key. The cursor moves to the 
"Pos. l" setting of the "Scale" setting. 

8 Enter the SPl value using the rotary knob. 
9 Press the "Enter" soft key. 

Entering a Value for VP2 and SP2 
10 Move the cursor to the "Volts", "µE" or "Frequency" 

setting of the "Pos.2" setting and set the value VP2!; 
You can do this by pressing the "Measure" soft key 't~ 
have this value measured automatically, or you can : 
enter this value yourself using the rotary knob. The"': 

11 

12 
13 

"upper" value corresponds with the upper value of the 
span setting. 
Press the "Enter" soft key. The cursor moves to the 
"Pos.2" setting of the "Scale" setting. 
Enter the SP2 value using the rotary knob. 
Press the "Enter" soft key. 

NOTE 
• The ·engineering unit of the Pos. l and Pos.2 values is 
"V". Even if the span values are designated in m V, the 
Pos.I and Pos.2 values become V. · 
• You can copy the linear scaling settings to any other 
channel the same way as other channel settings. See 
3.3.7. 

7 

8 

9 

Assigning Scale Values for Pos.1 and Pos.2 
Set the "Volts", "µE" or "Frequency" setting of Pos.1 
to "Lower" using the soft key. 
Press the "Enter'' soft key. The cursor will move to the 
"Scale" setting of Pos. l. 
Use the rotary knob and the cursor keys to set the 
~~ . 

IO Press the "Enter" soft key. ~ 
11 Set the "Volts", "µE" or "Frequency" setting of Pos.2) 

to "Upper" using the soft key. 
12 Press the "Enter" soft key. The cursor will move to the 

"Scale" setting of Pos.2. 
13 Use the rotary knob and the cursor keys to set the ' 

value. 
14 Press the "Enter" soft key. 

CHI Ran9e 10U 

Lo111er 
UP Per 
Seal in9 
Units 

Pos.I 
Pos.2 

[ -5.000JU 
[ 5.000JU 

On 
[ 

Uolts 

[I 0.000J [ 
[ 2.0001 [ 

Scale 

0.000) 
2.000) 

ESC 

DEL 

===============;i Measure 
1 2 3 4 5 6 7 8 9 0 + - • E I 1 ·- ·········m··· 

Enter 

Setting the Scale Values 
Press the CH-key for which you want to set the scale. 

2 Move the cursor to "Utility". 
3 Select "Span scaling" using the soft keys. 
4 Enter the scale value at the "Lower" setting using the 

rotary knob and cursor keys. 
5 Press the "Enter"-key. 
6 The cursor moves to the "Upper" setting. 
7 Enter the scale value at the "Upper" setting using the 

ratory knob and cursor keys. 
8 Press the "Enter'' soft key. 

CHI Ran9e 10U 
ESC 

Lower [l-5 •• JU 
UPPer [ 5. JU 

Scalin9 Off 
Units [ 

Uolts Scale DEL 
Pos.1 UI~ UI~ Pos.2 Pos1.2 

data 

I 2 3 4 5 6 7 8 9 0 + - • E ll , ........ ·--···· 

Enter 

Assigning Pos.1 and Pos.2 as the Scale 
Values 
Perform step 1 to 3 as described above. 

4 Move the cursor to either the "Lower" or "Upper" 
setting. 

5 Press the "Pos.1, 2 data" soft key. 

IM783001-01E 



9.1.1 Linear Scaling tor Strain 
Measurement Data 

In case of l/2 bridge or full bridge measurements, the 
measurement results after slightly from the actual 
phenomenon. (basically, the measurement results;::: the 
actual phenomenon). In case you are using the strain 
gage converter as a load cell or acceleration converter, 
the engineering unit of the measurement value and the 
actual phenomenon differs. For example, in case of 
the load cell, the engineering unit of actual 
phenomenon is kgf, whereas the engineering unit of 
the measurement value is µ£. 

Using the scaling function, it is possible to adjust the 
measurement values to the actual values of the 
phenomenon. 

The settings are explained hereafter with the use of an 
example. 

Specification for a strain input unit connected with an 
acceleration converter : r 

• rated output 
•recommended applied voltage: 3V 
• rated capacity : ±lOG 

Operating Procedure 

I 

~ 

1. Press the CH-key to which the acceleration converter ' 
is connected. 

2. Set the measurement range to 2000µ£, since the rated 
output of the acc,eleration converter is 1073µc. 

3. Move the cursor to the 'BV' setting. 
4. Using the-soft keys, set the bridge excitation voltage to 

a value smaller than or equal to the recommeQ_ded 
applied voltage, therefore being 2 V or 3 V. 

5. Move the cursor to the 'Utility' setting. 
6. Select 'Span scaling' using the soft keys. 
7. Enter the scale value '-1073' at the 'Lower' setting 

using the rotary knob and soft keys. 
8. Press the 'Enter' soft key. 
9. Move the cursor to the 'Upper' setting and set the 

scale value '1073' using the rotary knob and soft keys. 
10. Press the 'Enter' soft key. 
11. Move the cursor to the 'Scaling' setting. 
12. Press the ON soft key. The cursor moves to the 'Unit' 

setting. 
13. Set the engineering unit of the actual phenomenon (G) 

using the rotary knob. 
In this example, the actual value of OG corresponds to 
a measurement value of Oµc; where as the actual value 
of lOG corresponds to a measurement value of 
1073µc. Therefore, the Pos 1 and Pos2 settings will be 
set accordingly. 

14. Move the cursor to theµ£ setting for Pos.1. 
15. Enter the value 'O' using the rotary knob. 
16. Press the Enter soft key. The cursor moves to the 

'Scale' setting for Pos. l. 
17. Enter the.value 'O' using the rotary knob. 
18. Press the Enter soft key. The cursor moves to the 'µc' 

setting for Pos.2. 
19. ·Enter the value ' 1073' using the rotary knob. 
20. Press the Enter soft key. The cursor moves to the 

'Scale' setting for Pos.2. 
21. Enter the value ' 10' using the rotary knob. 
22. Press the Enter soft key. 

IM 783001-01E 

CHS Ranse 2000JJe 
ESC 

Lower [ -1073JJJe 
UPP er [ 1073]JJ.£ 

Seal in9 On 
Units [G 

JJe Scale DEL 

Pos.1 0 i~~n ~. 0.000] 
Pos.2 10.00] 

1234567890+ - • Ell 

Enter 

By following the above example, you have adjusted 
the recording span of the measurement result to the 
rated capacity of the phenomenon (span). 
Furthermore, when you set the recording zone to '1 
Zone 200 mm', 1 will correspond with 1 G. (Ref er to 
4.4 Fixed and Flexible Zone Recording). 

NOTE 
• In case of scaling of strain measurement data, the 
extension 10-6 will automatically be applied to the 
Pos. l and Pos.2 values. For example, setting the value 
2.oe-1 will result in 20000 µ£. 
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9.2 Resetting Control 
Settings and Memory 

This section describes how to reset control settings to 
their initial settings (factory defaults) and how to clear 
the acquisition memory, which is the memory used for 
data storage. 

What You Should Know 
There are different levels of resetting: 
Reset all settings and initialize all the acquisition 
memory. 
Initialize all the acquisition memory. 

The only control settings that will not be reset are the 
date, time, communication settings, color of the 
background, setting data in the internal RAM and 
backed up data. 

You cannot clear memory of blocks independently 
when you clear the acquisition memory. 

The initial settings are shown in Appendix B. 

Operating Procedure 
Reset all settings and initialize all the 
acquisition memory. 

1 Press the MENU-key. 
2 Press the NEXT soft key and select "#9 System". 
3 Select "#4 Initialize" using the soft keys. The message 

"Setting initialized" and the message "Acq. memory . 
initialized" will appear on the screen, while the alarm 
beep can be heard. 

Initialize all the acquisition memory 
Press the SHIFT-key and the MEMORY PRINT-key. 
The captured data will appear on the screen. 

2 Press the "Next" soft key and select "Block". , 
3 Select "Reset" using the soft keys. The message "OK 

to delete acq. data?" will appear. . 
4 Select "Yes" using the soft keys and the acquisitio~ 

memory will be initialized. ., i· 

9.3 Changing System 
Settings 

This section describes how to turn the alarm beep on 
or off, how to select whether to keep back-up data, 
how to select the memory print mode, and the color of 
the background. 

What You Should Know 
Alarm Beep . 
The alarm beep can be selected on or off. The initi~l 
value is "On". 

Back-Up Data 
You can select to continue with your recording/data 
capturing after a power failure. When recording/data 
capturing is in progress and the power turns off and on 
again, the recorder will continue as before the power 
turned off. Note that measurement data will not be 
kept after the power turned off. The initial value is 
"Off'. 

Background 
You can select the background to be either white or 
blue. Note that this setting will not be saved to the 
internal RAM or to the floppy disk when saving 
setups. 

Operating Procedure 

1 
2 

,, 3 

4 
5 

Alarm Beep 
Press the MENU-key. 
Press the NEXT soft key and select "#9 System". 
Select "#5 Misc" using the soft keys. 
Move the cursor to the "Alarm beep" setting. 
Select "On" or "Off' using the soft keys. 

Misc 

Alarm beeP 
~~~;i:;~~1 bms~p 
Chart clock 
Ext. k eY board 
Hard coPY mode 

Back-up Data 

. 
:m 
; §.Wrd 
: Internal 
: ASCII 
: TIFF 

Off 

On 

1 Press the MENU-key. 
2 Press the NEXT soft key and select "#9 System". 
3 Select "#5 Misc" using the soft keys. , 
4 Move the cursor to the "Rec/Mem back up" setting. 
5 Select "On" or "Off' using the soft keys. 

Background 
1 Press the MENU-key. 
2 Press the NEXT soft key and select "#9 System". 
3 Select "#1 System" using the soft keys. 
4 Move the cursor to the "Back ground" setting. 
5 Select "White" or "Blue" using the soft keys. 
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9.4 Printing a Setup List 
This section describes how to print a list of the current 
control settings onto the chart. 

What You Should Know 
The following control settings will not be printed: 
Volume label, file names and other settings from the 
"#5 Load I Save" screen. 
Settings from the RJC check settings screen. 

Once started, this printout cannot be interrupted. 

This printout is not available: 
during real-time recording; 

• : during data capture; 
while printing out captured data; 
when waiting for a trigger; 
during feeding the chart; 
while printing a hard copy of the screen. 

Full-scales values are output as non-converted values, 
even if Linear scaling is on. r 

For an example of this prinout, see appendix B. 

Operating Procedure 
Press the SHIFT-key and MENU-key to start this 
printout. 

IM 7.83001-01E 

9.5 Getting a Hardcopy of 
the Display 

This section describes how to get a hardcopy of the 
display. 

What You Should Know 
Getting a hardcopy can be done in three 
different ways. 
Just a hardcopy on paper (print) 
A hardcopy on paper and saving this data to the floppy 
in BMP format (BMP) 
A hatdcopy on paper and saving this data to the floppy 
in TIFF. format (TIFF). 

Once started, these printouts cannot be interrupted. 

This printout is not available: 
during real-time recording; 
during data capture; 
while printing out captured data; 
during feeding the chart. 

1 
Operating Procedure 

:.::_ Selecting the type of hardcopy 
1. Press the MENU-key. 
2. Press the NEXT soft key and select "#system". 
3. Select "#5MISC" using the soft keys. 
4. Move th~ cursor to the 'Hardcopy mode' setting. 
5. Select the required setting using the soft keys. 

Misc 

Alam beeP 
External ST/SP 
Rec/Mem back uP 
Chart clock 
Ext. keY board 
Hard coPY mode 

: On 
: Record 
: Off 
: Internal 
~~I 

Printing the Hardcopy 

Print 

B"IP 

TIFF 

Press the SHIFT-key and CHART SPEED-key to start 
this printouL 

NOTES 
• The message "Media not ready" appears on the 
screen when you selected 'BMP' or 'TIFF' while no 
floppy is inserted in the slot and you tried to print the 
hardcopy. 
• Before using a floppy disc for the first time, it has to 
be formatted. See 8.2 Formatting a Floppy Disk. 

9-5 

-__ .,-. -_-._-_-_---_-.·_;-." 

.' ·!: 



.:i 

9.6 Using an External 
Control to Start/Stop Lh 

This section desribes how to use an external input 
signal to start I stop real-time recording, start I stop 
data capturing, to print event messages, and to start a 
manual printout. 

What You Should Know 
Input Signals 

9-6 

The recorder supports two types of input control 
signals. 
TlL level (High/Low) High: 2.7 V or more; 

Low: 0.8 V or less. 
Contact (Open/Close) When closed, approximately 

5mA current flows. 
The input transitions are as shown below. 

~~~: ~~:: ··········-··········'-' __ __.! ..................... . 

Status CD ® 
recording recording starts recording stops 

data capture data capture starts data capture stops* 

event message prints the next -

message 

manual printout manual printout -

starts 

* Nothing will happen in case data capture 1s already finished. 

In the case of event message printing, you cannot 
specify which event message will be printed. The 
messages will be printed in numerical order. 
Therefore, at the first change, mes~age I will be 
printed, at the next change, message 2, etc .. This is 
regardless the event messages are all spaces or not. ': 

Input Connector ~ . 
The external input terminal (EXT INPUT/OUTPUT)iis 
located at the rear panel. The connector looks as 
follows. 

MOTOR EXT TRIG 

~ij~ij~ij~ij 
START EVENT TRIG GND 
STOP IN 

For connecting, refer to 2.5.4. 

Input Circuit Configuration 

+5V +SV 

4.7kQ 

~ 100pF equivalent 

Maximum input voltage range: -0.5 to 5.5V 

I CAUTION I 
Applying a voltage outside the maximum input 
voltage range can damage the input circuit. 

NOTES 
• Do not use signal cables in excess of 3 m. long as 
they can pick up noise that can disrupt the recorder ~'. 
operation. 
• Signals that start real-time recording are ignored 
under certain circumstances. Refer to section 4.2. 

': 

i 

• When you set an external input signal, the panel keys 
RECORD START/STOP and MEMORY START/ 
STOP can be used too. So you can stop recording/data 
capturing, which has been started by an external 
signal, using the panel keys. In case you started 
recording/data capturing using the panel keys already 
and after that the external signal to start occurs, 
nothing will happen. 

Operating Procedure 
1 Connect a signal cable to ST ART/STOP terminal at 

2 
3 
4 
5 
6 

the EXT INPUT/OUTPUT terminal, located on the 
rear panel. 
Press the MENU-key. 
Select "#9 System" using the soft keys. 
Select "#5 Misc" using the soft keys. 
Move the cursor onto the "External ST/SP" setting. 
Select the required setting using the soft keys. You can 
select from 
Record : Real-time recording start and stop 
Memory : Data capturing start and stop 
Rec&Mem : Both real-time recording and data 

capturing start and stop 
Message : Event message printing. 
Data print : Measurement data at the time of contact 

change will be printed. 

Misc 

Alarm beeP 
External Sf/SP 
Rec/Mem back uP 

~~f~\ ~i 06~ard 
Hard coPY mode 

1Lz 
Off 
Internal 
ASCII 
TIFF 

Record 

MemorY 

Rec&Mem 

Messase 

Data 
Print 



9. 7 Changing the Chart 
Speed Using an External 
Control Lt 
What You Should Know 

Input Signal 
The following two TTL-level input signals are 
possible. 
frequency up to 1280Hz 
pulse width of 2 µs or more. 
The chart speed changes by the frequency of the input 
signal. The relation is as follows. 
f=32 V where f : frequency of the input signal (Hz) 

V: chart speed (rnrn/s) 
e.g. When you want a real-time recording chart speed 
of 10 mm/s, input a TTL-level signal of 320 Hz. 

Input Connector 
The external input terminal (EXT INPUT/OUTPUT) is 
located at the rear panel. The connector looks as r 

follows. 

MOTOR EXT TRIG 
GND CONTROL SAMPLE OUT 

START EVENT TRIG GND 
STOP IN 

Chart speed control is regulated by the MOTOR 
CONTROL terminal. 
For connecting, refer to 2.5.4. 

Input Circuit Configuration 

+SV +SV 

4.7kQ 

~ 100pF equivalent 

Maximum input voltage range: -0.5 to 5.5V 

I CAUTION I 
Applying a voltage outside the maximum input 
voltage range can damage the input circuit. 

NOTE 
Do not use signal cables exceeding 3 m in length as 
they can pick up noise that can disrupt recorder 
operation. 

IM 783001-01 E 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#9 System" using the soft keys. 
3 Select "#5 Misc" using the soft keys. 
4 Move the cursor to the "Chart clock" setting. 
5 Select "Ext." using the soft keys. 
6 Connect the external input cable to the "MOTOR 

CONTROL" terminal at the rear panel. 
7 Apply the external signal and start real-time recording. 
8 Control the chart speed by regulating the frequency of 

the external input signal. 

Misc 

Alarn beeP 
Externa I ST /SP 
Rec/Mem back uP 
Chart clock 
Ext. k eY board 
Hard coPY mode 

On 
Record ma.,,_ 
ASCII 
TIFF 

Int. 

Ext. 
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9.8 Entering an Event 
Marker Using an External 
Control & 
What You Should Know 

Input Signal 

9-8 

The following two types of input signals are available. 
TIL-level (High/Low) 
High : 2. 7 V or more 
Low : 0.8 V or less 
Contact (Open/Close) 
In case of close. approx. 5 mA current follows. 

H/O 
Externaleventinputsignal UC~ 

Externaleventmarkerrecorcling ~ 

Recording Position 
Refer to 4.17. 

Input Connector 
The external input terminal (EXT INPUT/OUTPUT) is 
located at the rear panel. The connector looks as 
follows. 

MOTOR EXT TRIG 

~ijiij~ij~ 
START EVENT TRIG GND 
STOP IN 

Event marker printing is regulated by the EVENT 
terminal. 
For connecting, refer to 2.5.4. 

Input Circuit Configuration 

+5V +5V 

4.7kQ 

i 100pF equivalent 

Maximum input voltage range: -0.5 to 5.5V 

I CAUTION I 
Applying a voltage outside the maximum input 
voltage range can damage the input circuit. 

NOTE 
Do not use signal cables exceeding 3 m in length as 
they can pick up noise that can disrupt recorder 
operation. 

Operating Procedure 
1 
2 
3 
4 

5 
6 
7 

8 

Press the MENU-key. 
Select "#2 Print format" using the soft keys. 
Set "Analog" at the "Mode" setting. 
Make sure "X-Y" is not selected at the "Format" 
setting. 
Move the cursor to the "Tick/Event" setting. 
Select "Event" using the soft keys. \ 
Select the external input cable to the "EVENT' \. 
terminal at the rear panel. l 
Apply the external signal when an event marker is 

. d I reqmre . 
Print format-------~ 

Mode : Analo9 
For11at : I Zone[200mmJ 

Off 

Grid intensitY : Dark 
Grid tYPe : 10mm fine 
Scale Print : On 

Event 

Annotat; on : Off 
Channel Pr; nt : On [400mmJ 
Header Print : Time 
Flexible zone : Boundary 

0.01 

0.1 

Shot record ins : .... otLM!lmimm-
T i ck / Event : lfllll!!llli 

-Next-
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9.9 Data C~pture Using an 
External Sampling Clock & 

This section describes how to use an external clock 
signal as the sampling clock for data capture. 

What You Should Know 
Input-Signals 
lOOkHz maximum frequency input is available with 
TIL-level signals. 

Input Connector 
The external input terminal (EXT INPUT/OUTPUT) is 
located at the rear panel. The connector looks as 
follows. 

MOTOR EXT TRIG 
GND CONTROL SAMPLE OUT 

START EVENT 
STOP 

TRIG 
IN 

GND 

Data capture using an external sampling clock is .1 

regulated by the EXT SAMPLE terminal. ~~ 
For connecting, refer to 2.5.4. 

Input Circuit Configuration 

+SV• +SV 

4.7kQ 

~100pF equivalent 

Maximum input voltage range: -0.5 to 5.SV 

I CAUTION I 
Applying a voltage outside the maximum input 
voltage range can damage the input circuit. 

NOTES 
• When real-time recording is in progress, the 
maximum sample rate is 50kHz. 
• Do not use signal cables in excess of 3 m. long as 
they can pick up noise that can disrupt the recorder 
operation. 
• Since the AID converter uses the same external clock 
signal, the choice of clock frequency can affect the 
display and recording resolutions of the sampled data. 
• The time scale on displays and printouts of T-Y 
analog waveforms recorded using an external sampling 
clock use the number of data samples instead of time 
units. 
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Operating Procedure 
1 Press the MENU-key. 
2 Select "#3 Memory condition" using the soft keys. 
3 Select "Ext." using the soft keys. Note that it might be 

necessary to press the "-Next-" soft key. 
11emorY format------~ 

: lllllnn!lt 
!Hz 

SamPle rate 
tleroor'.J len9th : 1 k 

( Ext. ) 
No. of blocks : 8 0.5Hz 

PlaYback conditions 

Auto mode : FD 0.2Hz 

Calculation On 
Format Str i P chart 0.1Hz 
ExPans ion 100 rnata/cml 

( External ) 
Tri 99er Print : On 

Ext. 
Block Printout Current onlY 
Data retr i e•-•e Total 

-Next-
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9.10 Operating Multiple 
Recorders in Parallel Lh 

This section describes how to use the recorder's output 
to synchronize multiple recorders operating in parallel. 

What You Should Know 
Recorder Configurations 

9-10 

There are two configurations which you can use to 
connect multiple recorders: 
Type A : where one recorder generates the external 

trigger signal for the others; 
Type B : where an external source supplies the trigger 

signal. 

Trig Out 
------- OR1400 

Trig In 1---------- OR1400 

Trig In 
...__---~;.- OR1400 

Trig In 
'--------'!-- OR1400 

Type A 

Ext~rnal trigger Trig In OR1400 
signal source~ 

Trig In 
OR1400 

. . . . . . . . . . . . . . 
~ i 

I Trig In., : 
.__ ----~.-- OR1400 

TypeB 

Number of Recorders 
Type A : Supports up to four recorders, including the i 

one supplying the trigger; 
Type B : Can support as many recorders as the output 

impedance of the external trigger source will 
allow. 

Signals 
Trig out : TIL-level, leading edge ( TI. ) signal with a 

minimum pulsewidth of 2µs. 
Trig in : TIL-level, leading edge ( j ) or trailing 

edge ( l ) signal with a minimum 
pulsewidth of 2µs. 

Input and Output Circuit Configurations 

+SV +SV 

4.7kQ 

' ~ 100pF equivalent I 

Maximum input voltage range: -0.5 to 5.5V 

Input circuit configuration(TRIG IN) 

+SV 

1kQ 

7 4LS07 equivalent 

Output circuit configuration(TRIG OUT) 

Failure to Synchronize 
Note that the recorder ignores external trigger signals 
during both real-time recrording and data capturing. To 
ensure proper synchronization for type A 
configurations, always set triggering to the single
trigger mode for both the recorder generating the 
trigger signal and the recorders receiving the trigger 
signal. 
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Operating Procedure 
Follow the steps 1 to 11 for type A configuration and 
start from step 5 for type B configuration. 

Recorders generating the trigger signal (Type 
A only) 
Press the MENU-key. 

2 Select "#4 Trigger" using the soft keys. 
3 Move the cursor to the "Mode" setting. 
4 Select "Single" using the soft keys. 

Recorders receiving the trigger signal (Type A 
and B) 

5 Press the MENU-key. 
6 Select "#4 Trigger" using the soft keys. 
? Select "External" using the soft keys. 
8 Move the cursor to the "Mode" setting. 
9 Select "Single" using the soft keys. 
10 Connect a signal cable to the TRIG IN or TRIG OUT 

terminal, located on the rear panel, according to your 
setup. 

Parallel operation is available after the above steps r 

have been completed. 

I CAUTION I 
Applying,a voltage outside the maximum input 
voltage range can damage the input circuit. 
When operating multiple recorders in parallel, 
consuming electric power gets higher. Therefore, 
a suitable-power source should be used. For the 
maximum electric power per one unit see page 
12-11. 

NOTES 
• Do not use signal cables in excess of 3 m. long as 
they can pick up noise that can disrupt the recorder 
operation. 
• For type A configurations, there is a delay between 
the internal trigger signal and the Trig Out signal. 
When the trigger action is set to "Record", the length 
of this delay is determined by the recorder's trigger 
action (lOµs during real-time recording and one 
sampling . .period during data capture). 
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9.11 Checking Sampling 
Conditions 

This section describes how to review the sampling 
conditions you used to capture the data stored in 
memory, including the input and memory settings, 
even if you have changed the settings since. 

What You Should Know 
There are two screens where you can check sampling 
conditions. 

Scale of Stored Data 
You can check the full-scale values and the units for 
each channel on the following screen: 

Scale of stored data 

CH UPP er Looier 

1: 5.000 -5.000 
2: 5.000 -5.000 u 
3: 5.000 -5.000 u 
4: 5.000 -5.000 u 
5: 5.000 -5.000 LI 

s: 5.000 -5.000 u 
/• 50.00 -50.00 u 
8: 0.5000 -0.5000 u 

(!)Ma:itimum full-scale value 
®Minimum full-scale value 

Memory Information 

ESC 

Ranse 

2 

You can check the memory length, sample rate and the 
measurement ranges for each channel on the following 
screen: 

MemorY information 
r1e111orY size 1 k 

SamPie rate :External 

Ran9e 

gg 
CH3 
CH4 
CH5 
CH~ 
B~s 

: 10U 
: 20U 
: 1U 
: 200mU 
j 1~~8 
: §eu 
: 50mU 

L09i c CH-A : On 
L09iC CH-B : On 

Operating Procedure 

ESC 

1 Press the SHIFT-key a.nd the MEMORY PRINT-key 
to display the Captured Data Playback screen. 

2 Select "Scale" using the soft keys. The display 
showing the scales of stored data will appear. 

3 Select "Range" using the soft keys. The display 
showing memory information will appear. 

4 Use the "ESC" soft key to return to the Captured Data 
Playback screen. 

NOTE 
The sampling conditions cannot be checked for X-Y 
recording. 
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9.12 Saving /Loading a 
Backup of the Recorder's 
Setup 

This section describes how to make a backup of a 
setup. This is useful when different setups are being 
used frequently, since it eliminates the need to enter 
settings again. 

What You Should Know 
You can save up to four setups, where each can be 
given a unique name. The contents of the data which 
are saved concern the channel settings (such as input 
type and ranges) only. 

A saved backup will be kept after the power has been 
turned off. Furthermore, a saved backup will not be 
reset by initializing as described in 9.2. 

Operating Procedure 
Saving 

1 Press the MENU-key. 
2 Select "#5 Load/Save" using the soft keys. 
3 Select "Int. RAM" using the soft keys at the "Media" 

setting. 
4 Move the cursor to the "Function" setting and select 

"Save" using the soft keys. The cursor will move to 
the "File #" setting while the screen will show all 
previous saved setups together with their names. 

5 Select the number of setup using the soft keys. Note 
that you can save up to four setups. 

6 If required, enter your comment-to the setup you are 
going to save. 

7 Move the cursor to the "Execute" setting and select 
"Yes" using the soft keys. The message "Completed" 
will appear. 

~ Load/Save 

L Media Int.RAM 

Function 
Fi le ti 

Execute. 

Comment [:nt- I 

Seti 95/02/01 23:52 ['n.t- I 

Set2 95/0V01 23:53 nest 2 

Set.3 [ 

Set4 

Loading 
1 Press the MENU-key. 

] 

] 

] -

Set 1 

Set 2 

Set 3 

Set 4 

2 Select "#5 Load/Save" using the soft keys. 
3 Select "Int. RAM" using the soft keys at 'the "Media" 

setting. 
4 Move the cursor to the "Function" setting and select 

"Load" using the soft keys. The cursor will move to 
the "File #" setting while the screen will show all 
previous saved setups together with their names. 

5 Select the number of setup you want to load using the 
soft keys. The cursor moves to the "Execute" setting. 

6 Select "Yes" using the soft keys. The message 
"Completed" will appear. 
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Trouble-Shooting 
This chapter describes what to do if a problem arises 
with your recorder. This chapter also lists an 
explanation of the recorder's messages. 

10.1 Diagnosing the Problem 
This section describes how to diagnose any problem 
which might occur with your recorder. If a message 
appears on the screen, you should first check the 
explanation given in section 10.2. In case the recorder 
requires servicing, contact your sales representative. 

Problem Things to Do 

The recorder does not power-up • Check that the power switch is on. 
at turning on. • Check that the power cord is firmly plugged in-

to the electrical outlet. 
•Check the power supply voltage against the re-

corder's rating. ··~ 
... _ 

The settings are not backed up • Change the backup battery if the "Battery flat" 
between sessions. message appears. ~ote that its life is approx. 

10 years. , 
• Contact your sales representative. 

The panel keys do not function. • Check the REMOTE display LED. If the LED 
is ON, press the LOCAL-key. . • If possible, test the keys as described in 11.1 . 

The rotary knob does not func- • Check the REMOTE display LED. If the LED 
ti on. is ON, press the LOCAL-key. 

• If possible, testthe keys as described in 11.1. 

Measurement values are ob- • Noize might be picked up. Check that the recor-
viously erroneous. der is grounded. Check that the measurement 

input ground is connected to the recorder's 
ground terminal. 

• Check the input filter settings. 
• Always allow the recorder to stabilize for at 

least 30 minutes before taking measurements to 
obtain full accuracy. 

Temperature measurement • Check that the two thermocouple leads are not 
values are obviously erroneous. too far apart. 

• Check that the thermocouple is not in contact 
with any metal surface. 

•_Check the input filter settings. 

The printout is faint. • Check that you are using the proper type of 
thermal paper. 

• Clean the printer head as described in 11.4. 
• The printer head life is approx. 30km (approx. 

750 stacks of paper). If this life is exceeded the 
printing quality may deteriorate, and the printer 
head must be replaced. For replacement, contact 
your sales representative. 

• Check that the recorder environment satisfies 
the conditions described in 2.2 or that there is 
no foreign matter trapped between the printer 
head and the paper. If so, contact your sales 
representative. 

No print. • Check that the thermal paper is the right way up. 
• Check that the input type settings are not "Off' 

for all channels. 
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Problem Things to Do Reference 
Page 

The trace intensity has become • Check that the trace intensity has not been 
faint. changed from dark to light. 4-9 

•Note that if the image is mostly blank, the re-
corder may have lowered the intensity as a 
safety measure to avoid overheating and thus 
damaging the print head. 

•Check the position of the LCD contrast control-
ler. 1-10 

The recorder cannot save data • Check that the floppy disk has been formatted / 
to a floppy disk. for use with your recorder. 8-1 

• Check that the floppy disk is fully inserted in 
the slot. 8-1 

• Check that there is enough space available on 
the disk for the data. 8-6 

The recorder cannot load data • Check that the floppy disk is fully inserted in 
from a floppy disk. the slot. 8-1 

• Check that the floppy disk has been formatted 
for use with your recorder, either by the 
recorder itself or a compatible device. 8-1 

• Check that the data file format is compatible 
with your recorder. 8-1 

The GP-IB interface does not • Check that the control program knows the re- ~ 
function. recorder's device address. If not, you will need --..) 

00 
to change the current address setting. § • Unless the "yes" soft key is pressed after the ....... 
cursor is moved to "Set", the setting cannot be I 

....... 
changed. ....... 

tI1 

The RS-232-C interface does • Check that the control program knows the re-
not function. recorder's device address. If not, you will need ~ 

to change the current address setting. --..) 

• Unless the "yes" soft key ;is pressed after the 00 

cursor is moved to "Set", the setting cannot be § 
changed. ....... 

I 

• Check that you are using the correct type of 
....... 
....... 

cable for the intended application. tI1 . 
The chart has jammed. -,. Turn the power off. 3-1 

• Remove the jammed paper by opening the cover 
lifting the releaser !_ever and removing the paper. 2-12 

The chart does not appear. • Check that the re.corder has not run out of paper. 2-12 
• Check that the ajease lever is down, bringing 

2-12 the feed mechani~m in contact with the paper. 
• Check that the paper protrudes properly from the 

paper compartement. 2-12 
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10.2 Messages 
This section describes the error messages and warning 
messages together with their description and handling. 
When the messages are still displayed even though 
proper action has been taken, contact your sales 
representative. 

Error ~essages 

Message Message Description and Handling 
Code 

0012 (Communication) No such command ~annot recognize 
the sent command. 
>Check wether the correct command 
and delimiter have been' sent. 

0013 No such ch. A channel has been selected for whid 
no input unit is connected. 
>Connect the proper input unit, or 
change the channel setting. 

E120 No effective triggers Tries to trigger in single or repeat 
mode when there is no effective 
trigger source. 
>Check that all trigger conditions, the 
source channel input type, the logic 
trigger~ ,or all channel trigger is not off. 

~ 

El31 Memory storage Cannot: perform data capture during 
unavailable real-t~me recording when the trigger 

action i9 set to 'Record' or 'Chart 
speed'_ 
>Perform data capture after stopping 
real-time recording. 

E140 
0

0ut-of-range data Tried to measure an out-of-range 
linear scaling setting value. 
>Set an appropriate measurement 

" rang~ setting. 

El70 Cannot retrieve Data cannot be retrieved due to 
memory computation settings and the 

corresponding settings. 
>adjust the memory length and I or 
number of blocks settings. 

E200 Out-of-range setting Tried to set a value that is out of range 
or tried to enter text beyond the limit. 
>Set values that are within the legal 
range. 
>Input the correct value. 

E201 Syntax I lexical error Incorrect date or time setting was 
attempted or invalid characters. 
>Enter the correct setting. 

E203 Cannot set this data Pos.1 and Pos.2 were designated the 
same value at the linear scaling 
setting. 
Tried to set the same upper and lower 
scale values for computations. 
>Designate different values. 

E204 Less than allowable This value is less than the minimum 
value allowable value. 

E210 Invalid parameter Tried to set a parameter other than 
those allowed in the current setting 
using the communications interface. 
>Correct the parameter setting. 

E304 All channels are off The input type setting is off for all 
channels. 

E312 lOOkHz sample unavailable While real-time recording is in pro-
gress with lOOkHz, data capture can-
not be done. 
>Change the sample rate 
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Reference 
Page 

IM 781011-J JE 

3-3 

6-7 

4-3 

9-1 

5-2, 
5-3 

3-11 

9-1 

7-13 

IM 781011-llE 

3-3 

5-2 



i: •. • •. ·.1· .. ·.1.' 

'Ii 
:·i 

;11; 

:1:1 
I ·~ 

I!'.· !; 

10-4 

Message 
Code 

E322 

E350 

E500 

E501 

E502 

E520 

E700 

E701 

E702 

E703 

E710 

E715 

E716 

E720 

E721 

E723 

E724 

E728 

E729 

E732 

E733 

Message 

Illegal data present 

Change scale unavailable 

Out of chart paper 

Printhead raised 

Printhead disable 

Invalid data number 

Media not ready 

Media unformatted 

Media write protected 

Load/Save unavailable 

Specified file unavailable 

Invalid file name 

Invalid volume label 

No data to save 

No data for specified ch. 

Not enough space to save 

Directory full 

Invalid/ file format 

Format version mismatch 

Cannot read this data type 

Cannot find specified data 

Description and Handling Reference 
Page 

Illegal data concerning statistical 
computation exist. 

Designated channel is incorrect. 

>Load new chart paper. 2-12 

Printer head is raised. 2-12 
>Press the printer release lever. 

I 
Printer fault detected when recording 
begins. 
>Contact your sales representative. 

First/last data number during captured 7-6 
data playback is invalid. The first data 
number is greater than the last data 
number or the last number is out of 
range. 
>Set appropriate first/last numbers. 

The media has not been inserted. 8-1 
>Insert the floppy. 

The media has not been formatted. 8-2 
>Format the floppy. 

Floppy disk is write protected. 
>Remove the protection or use 
another floppy. 

Tried to load/save while recording is 
in progress. 

Cannqt find the specified file. 8-5, 
Tried to delete an unretrievable 8-8 
dump file. 

File name is too long or invalid 8-2 
symbols or characters have been 

. 
used. 
>Use a valid file name. 

Vo1ume label is too long or invalid 8-2 
symbols or characters have been 
used. 
>~valid characters/symbols. 

There is no data to save in the 
acquisition memory to save to the 
floppy disk. 
>Save after data capture. 5-1 

No data in the load file. The 
specified file cannot be loaded. 

There is not enough space on the 
media. 
>Delete unnecessary files or save 
onto another media. 

Number of files that can be stored 8-2 
in the root directory has been 
exceeded. 
>Delete unnecessary files or save 
onto another floppy disk. . 
OR 1400 cannot process this file 8-1 
format. 

Cannot process because the format 
version is different. 

Tried to load a data type OR1400 8-1 
cannot handle. 

An attempt was made to load the 
measurement data of channels 5 to 8 
to a 4-channel model. 
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Message Message Description and Handling Reference 
Code Page 

E734 Write protected The files are wite protected. Cannot 
overwrite or delete the data. 

E740 Cannot save this data type Cannot save the contents of files 8-1 
loaded from another recorder. 

E745' Load/save error Data cannot be loaded/saved, because 
the media is extracted from 
the slot, or physical failure occurred. 
>Insert a proper media card. 

E760 Invalid during output Tried to format the floppy disk, or to 
load/save/delete data, or to check 
settings, or to sample by·panel key, 
while data output was in progress. 
>Perform those operation after data 
output has finished. 

E765 Dump already completed Tried to dump same data again while 
dump has already been completed. 8-8 

E900 RAM error Detected an RAM error. 
>Cpntact your sales representative. 

E901 Acq. memory error Detected an error in the acquisition 
memocy. 
>Con~t your sales representative. 

E950 Comm. card error Detected an error in the communica-
tions oard. 
>Contad your sales representative. 

E951 FDD Card error Control card of the floppy disk is not 
working proper! y. . >Contact your sales representative . 

E960 Printer card error Detected an error in the printer card. 
.... >Contact your sales representative. 

Warning Messages 

Message Message Description and Handling Reference 
Code Page 

WOOO No captured data No measurement data. 

W003 No data on X-axis The X-axis channel number has not 3-3 
been selected, or the input type is off. 4-10 

W200 End of chart paper Ran out of chart paper during 
recording. 2-12 
>Load chart paper. 

W202 Printhead inactive Abnormal voltage has been detected 
at printer head. 
>To continue the recording operation, 
switch the power off and on again. 
>If the abnormal voltage is detected 
again, contact sales representative. 

W203 Printhead overloaded Printer head load is too heavy and the 
printer head temperature has reached 
its limit (occurs under continuous, 
heavy printing). 
>Select the light trace intensity to pre-

., 

-~ 

' 
serve the printer head. When the tern-
perature of the head falls, you can 
continue recording as before. 

W500 Acq. memory initialized Acquisition memory has been 
initialized. 9-4 
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Message Message Description and Handling Reference 
Code Page 

WSIO Battery flat The backup battery for the clock 
setting is flat. 
>Contact your sales representative. 

W520 Settings initialized Setting values are changing. They 
have been initialized. 9-4 ~; 

\ 

W521 Calender clock reset Calender clock has been reset. i 

W522 Equipment changed Detected the change of input unit. 
When this change is made, all settings 
will be initialized. 
>When this happened without any 
change being made, contact your 
sales representative. 

W910 AID NV-RAM 1 error Detected an error in AID converter 
RAM 1. 
>Contact your sales representative. 

W911 AID NV-RAM 2 error Detected an error in AID converter 
RAM2. 
>Contact your sales representative. 

W912 AID NV-RAM 3 error Detected an error in AID converter 
RAM3. 
>Contact your sales representative. 

W913 AID NV-RAM 4 error Detected an error in AID converter 
RAM4. 
>Contact your sales representative. 

W914 AID NV-RAM 5 error Detected an error in AID converter 
RAMS. 
>Contact y_our sales representative . 

. , 

W915 AID NV-RAM 6 error Detected an error in AID converter 
RAM6. 
>Contact your sales representative. . 

W916 AID NV-RAM 7 error Detected an error in AID converter 
.. RAM7 . 

>Contact your sales representative. 
' 

W917 AID NV-RAM 8 error Detected ~n error in AID converter 
RAM8.; 
>ContaC$. your sales representative. 

W920 Comm. card unavailable Communications card has not been 
installed properly or is missing. 
>Contact yot¥ sales representative to 
have the card installed properly. 

W921 Comm. card error Detected an error in the communica-
tions card interface. 
>Contact your sales representative. 

W922 Comm. parameter error A parameter setting error was detectec 
at a communication control command 
>Contact your sales representative. 
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Testing and Maintenance 
This chapter describes some routine tests and 
maintenance which you can perform yourself in order 
to confirm that your recorder works properly. 

11.1 Testing the Panel Keys 
and Rotary Knob 

This section describes how to test the operation of the 
keys and rotary knob located on the front panel. 

What You Should Know . 
When testing the panel keys and rotary knob, a 
symbolic display of the front panel will appear on the 
screen. 

Pressing a key should result in inversing the 
corresponding area. Turning the rotary knob clockwise 
should result in increasing the number on the screen, 
turning the knob counterclockwise should result in 
decreasing the number. 

If a panel key or the rotary knob does not behave as ..:_, 
expected, contact your sales representative. The screen 
looks as follows. 

00 D 
D [] 

Press FEED key twice to exit. 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#9 System" using the soft keys. 
3 Select "#3 Self test" using the soft keys. 
4 Select "#2 Key test" using the soft keys. 
5 Press the keys and turn the rotary knob to test their 

correct operation. 
6 Press the FEED-key twice to return to the "Self test" 

screen. Note that pressing the FEED-key for the first 
time will check its operation. 

IM 783001-01 E 

11.2 Testing the Memory 
This section describes how to test the memory when 
data capture obviously generates erroneous results. 

What You Should Know 
A list of memory types is displayed on the screen with 
indications of whether each passed (OK) or failed 
(NG) the test. 

If a memory type does not pass the test (NG), contact 
your sales representative . 

The screen looks as follows. 

ROM 
RAM1 
RAM2 

Memory test 
OK 
OK 
OK 

VRAM(Disp) OK 
VRAM(Wave) OK 
VRAM(Print} OK 

Aqu. 1 - 4 OK 
Aqu. 5-8 OK 
Aqu. Logic OK 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#9 System" using the soft keys. 
3 Select "#3 Self test" using the soft keys. 
4 Select "#3 Memory test" using the soft keys. The test 

will start immediately after the key is pressed. 
5 If all memories are OK, the test will be ended 

automatically. You will return to the "Self test" screen. 
If an NG memory has been detected, the FEED-key 
must be pressed to return to the "Self test" screen. 

11-1 
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11.3 Checking the 
Thermocouple Accuracy 

This section describes how to check the accuracy of 
your recorder for temperature measurements by 
thermocouple input. 

What You Should Know 
The OR1400 uses a built-in reference junction 
compensation (RJC) circuit to compensate for 
thermocouple input signals. For this test you will need 
to change the RJC settings on the "RJC check" screen. 

Settings 
Internal 
Compensation enabled 
Zero fix 
Compensation disabled 

If a temperature measurement is obviously erroneous, 
contact your sales representative. 

Operating Procedure 
Setting Up 
Connect a DC-coupled reference voltage source to the 
channel to be tested. 

2 Press the corresponding CH-key for that channel. 
3 Set the required thermocouple type using the soft keys. 

Testing 
4 Press the MENU-key. 
5 Select "#9 system" using the soft keys. 
6 Select "#3 Self test" using the soft keys. 
7 Select "#4 RJC check" using the soft keys. 
8 Move the cursor to the channel to be tested. 
9 Select "Zerofix" using the soft keys. 
10 Select "Setting" using the soft keys. The message 

"Settings completed" will appear. 
11 Press the MONITOR-key until the numeric display 

appears. 
12 Input the voltage which is equivalent to the reference Z 

junction temperature for your thermocouple. "i 
13 Check that the displayed temperature of the 

corresponding channel is correct. 
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nternal 
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Intern~l 

Zerofix 

Sett i n9 

• This test requires that both the OR1400's internal 
circuits and the DC-coupled input reference voltage be 
stable. Therefore allow the OR1400 at least 30 minutes 
to stabilize. 
• When the power turns on again, settings have 
returned to "Internal" again. 
• Even when not all 8 input units are connected, 8 
channels appear on the display. 

11.4 Cleaning the Printer 
Head 

This section describes how to clean the printer head 
when your printouts become unclear and difficult to 
read. 

What You Should Know \ 
When you clean the printer head, a pattern is recorded i 
onto the chart paper as shown below. The cleaning of / 
the head takes approximately ten seconds, and cannot · 
be interrupted. 

Operating Procedure 
1 Press the MENU-key. 
2 Select "#9 system" using the soft keys. 
l Select "#3 Self test" using the soft keys. 
4 Select "#1 Print head cleaning" using the soft keys. 

The test will start immediately after the key is pressed. 

NOTES 
• If your printouts are still no better after having 
cleaned the head, contact your sales representative. 
• The life of the printer head is approximately 30 km 
(or about 750 chart stacks). When the printer head 
exceeds this amount, the printing quality might 
become poor and the head needs to be replaced. 
Contact your sales representative for servicing. 
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11.5 Replacing the Fuse& 
This section describes how to replace the fuse. 

What You Should Know 
It is recommended to replace the fuse at least once 
every two years for preventive maintenance. Before 
replacing the fuse, always make sure to tum OFF the 
power. ' 

Operating Procedure 
1 Pull out the fuse holder by placing a screw driver 

under the tab and pulling the holder forward. 
2 Push fuse 1 downwards to remove it. 
3 Push fuse 2 in either horizontal direction to remove it. 

Note that fuse 2 is a spare one. 
4 Make sure the ratings of the new fuses are correct and 

install them. 
5 Click the holder back into its place. 

Spare fuse 

ft!H@HM 
Before replacing the fuse, make sure to turn 
OFF the power supply and disconnect the power 
source. Use only specified fuses which should 
only be obtained from your sales representative. 
The usage of other fuses might cause fire. 
Fuse specifications: 250 V/4 A, Time lag 
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Specifications 
This chapter describes the specifications of the OR 1400 recorder. 

12.1 Measurement Inputs 
Voltage Inputs Units (783051) 
Number of channels 

Input type 

I/unit 

Floating, unbalanced, isolated channels 

Measurement range & accuracy As shown below (filter off, zero suppression off, at 23±0 5C) 

DCV input 
Measurement Actual 
Range Measurement 

Range 

500V ±350.0 v 
200V ±200.0 v 
lOOV ±100.0 v 
50V r ±50.00 v 
20V ±20.00V 
lOV ±10.00 v 
5V ~ ±5.000 v 
2V ....:~ ±2.000 v 
1 v ±1.000 v 
500mV ±500.0mV 
200mV 

, 
±200.0mV 

lOOmV ±100.0 m.V 

Input coupling· DC 

Suppression voltage Can be turned on or off 
100 mV to 5 V ranges: ±10 V 
10 V to 500 V ranges: ±500 V 

Setting accuracy ± 10 V suppression ± 1 % 
±500 V suppression ±2% 

Frequency bandwidth (filters off) DC - 40k.Hz ( + ldB, -3dB, Typical) 

AID resolution 12 bit 

Maximum sampling rate lOOkS/sec 

Maximum input voltage 350 voe + ACpeak 

Input impedance 1 M.Q ± 1 % 

Accuracy 

±(0.5% of meas. range) 
±(0.5% of meas. range) 
±(0.5% of meas. range) 
±(0.5% of meas. range) 
±(0.5% of meas. range) 
±(0.5% of meas. range) 
±r0.5% of meas. range) 
±(0.5% of meas. range) 
±(0.5% of meas. range) 
±(0.5% of meas. range) 
±(0.5% of meas. range) 
±(0.5% of meas. range) 

Noise 350µVp-p(Typical, zero suppression off) for lOOmV input, short circuit input 

Maximum floating voltage 350 voe+ Aepeak (between input terminal and case, between all channels) 

Common mode rejection ratio More than 80dB (50/60Hz, signal source resistance less than 500.Q) 

Temperature coefficients 
Zero point 

Filter 

Gain 

Cutoff frequency 
Filter characteristics-

Input terminals 
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Automatically calibrated before measurement, and 0.03% of measurement range/ 
0 e thereafter 
0.02% of measurement range/°C 

Lowpass filter, filter ON/OFF 
lOHz, 1 OOHz, 1 kHz 
-12dB/octave 

Safety terminals (Bananaclip type) 

12-1 



l 
I 

12-2 

i·. 

Weight approx. 160 gr. 

Accessories Measurement leads (l/unit) 

Universal Inputs Units (783052) 
Number of channels 1/unit 

Input type 

Measurement range & accuracy 

DCV input 

TC input 

Reference junction 
compensation accuracy 

Input coupling 

Frequency bandwidth (filters off) 
DC coupling input 
TC input 

AID resolution 

Maximum sampling rate 

Floating, unbalanced, isolated channels 

As shown below (filter off, at 23±0 5C) 

Measurement Actual Accuracy 
Range Measurement 

Range 

50V ±50.00V ±(0.25% of m.r: + 50µV) 
20V ±20.00V ±(0.25% of m.r: + 50µV) 
lOV ±10.00 v ±(0.25% ofm.r: + 50uV) 
5V ±5.000 v ±(0.25% of m.r." + 50µV) 
2V ±2.000V ±(0.25% of m.r: + 50µV) 
IV ±1.000V ±(0.25% ofm.r: + 50µV) 
500mV ±500.0mV ±<0.25% of m.r." + 50uV) 
200mV ±200.0mV ±(0.25% of m.r: + 50µV) 
lOOmV ±100.0mV ±(0.3% ofm.r." + 50µV) 
50mV ±50.00mV ±(0.5% of m.r. • + 50µV) 
* m.r.=measurement range 

Measurement Actual Accuracy1 

Range Measurement 
Range 

K -200.0 to I300.0°C 
J -200.0 to 1100.0°c 
E -200.0 to soo.0°c ± (0.2% of rdg + l .5°C) 
T -200.0 to 400.0°C however, -200 to 0°C: 
L -200.0 to 900.0°C ± (0.5% of rdg + l .5°C) 

u -200.0 to 400.0°C 
N 0.0 to 1300.0°C 

. 
R 0.0 to I700.0°C ± (0.2% of rdg + 2°C) 
s 0.0 to 1700.0°C -200 to 0°C: ±6°C 

' 200 to 800°C: ±4°C 
B 0.0 to 1800.0°C ± (0.2% of rdg + 4 °C) 

; 400 to 700°C: ±8°C 

;. accuracy less than 400°C 
\\ not specified 

w 0.0 to 2300.0°C ± (0.2% of rdg + 3°C) 

1 under standard opgating conditions 

±1°C (input terminal temperatures are balanced) 
±l.5°C (R, S, B, W) 

DC 

.DC-40kHz (+ldB, -3dB, Typical) 
D~ -6Hz (+ldB, -3dB, Typical) 

14 bit 

lOOkS/sec 
For TC input : Sample rate is 135 Hz, regardless of the sample rate setting. 

Maximum input voltage 30 Vrms AC or 60 VDC 

Input impedance lMQ± 1% 

Noise 200µVp-p(Typical) for 50mV input, short circuit input 
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Maximum floating voltage 

Normal mode rejection ratio 

Common mode rejecton ratio 

Temperature coefficients 
Zero point 

Gain 

Filter 
Cutoff frequency 

Filter characteristics 
Line filter 

Lowpass filter 

Input terminals 

Weight 

RMS Converter Unit (783053) 
Number of channels 

Input Type 

Input coupling 

Measurement function 

A/D resolution 

Maximum sampling rate 

Maximum input voltage 

Input impedance 

Noise 

Maximum floating voltage 

Common mode rejection ratio 

Temperature coefficients 
Zero point 

Gain 

Input terminals 

Weight 

Accessories 

30 Vrms or 60 VDC (in accordance with safety standards); 250 Vrms AC 
(common mode rejection ratio is satisfied), between input terminal and case and 
between each channel 

50dB (50/60Hz, with l.5Hz filter ON) 

More than 120dB (50/60Hz, with 1.5Hz filter ON, signal source resistance less 
than 500Q) 
80dB (50/60Hz, with l .5Hz filter OFF, signal source resistance less than 500Q) 

Automatically calibrated before measurement, and 0.02% of measurement range/ 
QC thereafter 
0.02% of measurement range/QC after auto calibration 

Line filter, lowpass filter, filter ON/OFF 
Line filter_ l .5Hz 
Lowpass filter 40Hz, 400Hz, 4kHz 

Normal mode rejection ratio -50dB (50/60Hz) 
Common mode rejection ratio -I20dB (50/60Hz) 
-l 2dB/octave 

Binding post type 

approx. I80 ~-

I/unit 

Floating, unbalanced, isolated channels 

DC 

DC measurement/RMS convert switchable 

12 bit 

lOOkS/sec 

350 voe + ACpeak 

lMQ± I% 

500µVp-p(Typical), for lOOmV input, short circuit input 

350 VDC + ACpeak (between input terminal and case, between all channels) 

More than 80dB (50/60Hz; signal source resistance less than 500Q) 

Automatically calibrated before measurement (DC model only)*, and ±0.03% of 
range/QC thereafter 
±0.02% of range/QC 

Safety terminals (Bananaclip type) 

approx. 170 gr. 

Measurement leads (I/unit) 

* In case of RMS converter mode, the default calibration values or manually set calibration values are used. 

• DC Measurement Mode 
Frequency bandwidth (filters off) DC-40kHz ( + IdB, -3dB, Typical) 

Measurement range & accuracy As shown below (filter off, at 23±5!!C) 
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Filter Lowpass filter, ON/OFF 
Cutoff frequency 
Filter characteristics 

•RMS Converter Mode 
Frequency bandwidth 
Measurement range & accuracy 

Response speed 
Rising signal 
Falling signal 

Crest factor 

Measurement 
Range 

500V 
200V 
IOOV 
50V 
20V 
lOV 
5V 
2V 
IV 
500mV 
200mV 
lOOmV 

I OHz, 1 OOHz, I kHz 
-l 2dB/octave 

DC, 40Hz- l OkHz 

Actual Accuracy 
Measurement 
Range 

±350.0 v ±(0.5% of meas. range) 
±200.0V ±(0.5% of meas. ramie) 
±100.0 v ±(0.5% of meas. range 
±50.00V ±(0.5% of meas. range) 
±20.00V ±(0.5% of meas. range) 
±10.00 v ±(0.5% of meas. range) 
±5.000V ±(0.5% of meas. range 
±2.000V ±(0.5% of meas. rangeJ 
±1.000 v ±(0.5% of meas. range 1 

±500.0mV ±(0.5% of meas. range1 
±200.0mV ±(0.5% of meas. range1 
±100.0mV ±(0.5% of meas. range) 

As shown below (Frequency bandwidth: DC, 40Hz-lkHz, at 23±5°C) 

Measurement Actual Accuracy 
Range Measurement 

Range 

500V 0 to 350.0 Vrms 
200V 0 to 200.0Vrms 
IOOV 0 to 100.0Vnns For crest factor 3: 
50V 0 to 50.00Vrms ±3% of range 
20V Odo 20.00 Vnns 
IOV 0 to 10.00Vrms 
5V 0 to 5.000Vrms 
2V 0 to 2.000Vrms 
IV 0 to l.OOOVrms For crest factor 2: 

500mV 0 to 500.0 mVrms ±2% of range 
200mV 0 to 200.0 mVnns 
lOOmV, 0 to 100.0 mVnns 

However, do no~ input any voltage exceeding the max. input voltage 

~-

: IOOms (typicaf}, however 0-90% of Range 
: 200ms (typical), however 100-10% of Range 

3 

Strain Input Unit (783054(120Q), 783054/R3(350Q)) 
Number of channels I/unit 

Input Type 

Measurement function 

Frequency bandwidth 

AID resolution 

Maximum sampling rate 

Maximum input voltage 

Noise 

Maximumfloating voltage 

Balanced, diferencial, Floating, isolated channels 

Strain measurement I DC measurement mode switchable 

DC-20kHz 

14 bit 

lOOkS/sec 

10 VDC + ACpeak 

20µVp-p(Typical), for lmV input, short circuit input 

30 Vnns AC or 60VDC (value conform safety standard) 
250 Vrms AC (value in accordance with Common mode rejection ratio) 
between input terminal and case, between all channels 
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Common mode rejection ratio More than 80dB (50/60Hz, signal source resistance less than l kQ) 

Temperature coefficients 

Filter 

Strain measurement mode 
Zero point ±5µe /°C 
Gain ±0. l % of range/°C 
automatically balanced, 1 gauge, without strain gauge temperature coefficients 
DC measurement mode 

Zero point ±2.5µV l°C 
Gain ±0.1 % of range!°C 

Cutoff frequency 
Filter characteristics 

Lowpass filter, filter ON/OFF 
l OHz, 1 OOHz, 1 kHz 
-12dB/octave 

Input terminals 8 pin DIN connector (female) 

Weight approx. 170 gr. 

Accessories 8 pin DIN connector (male) 

Optional accessories DIN-NDIS cable 

•Strain Measurement Mode 
Measurement method DC bridge with 120Q (783054) or 350Q (783054/R3) built-in resister 

Measurementrange&accuracy 

Adjustive exitation method 

Gage resistance 

~ 
As shown bel6.w (filter off, balanced, at 23±5°C) 

Measurement 
Range · 

1,2,4 gauge 

Actual 
Measurement 
Range 

120-1 OOOQ (bridge voltage 2, 3 V) 
350-1 OOOQ (bridge voltage 5, l 0 V) 

Accuracy 

Gage factor 2 (only for hard ware, can be adjusted using OR1400 (78300l)'s scaling function) 

Bridge excitation voltage 

Strain balance 
Balance range 
Remaining voltage 
Balance time 

Balance mode 

•DC Measurement Mode 
Measurement method 

Measurement range & accuracy 
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2,3,5,10 v 

Electronic auto balance 
± 10000 µ strain (Typical) 
±lOµe 
Within 0.5 seconds 
All channels together or each channel separately 

Differential DC amplifier 

As shown below (filter off, at 23±5°C) 

Measurement Actual Accuracy 
Range Measurement 

Range 

l mV ±1.000mV ±(l.5% of Range +35µV) 
2mV ±2.000mV ±(1.0% of Rant.!e +35uV) 
5mV ±5.000mV ±(1.0% of Range +35uV) 

lOmV ±10.000mV ±(l.0% of Range +35µV) 
20mV ±20.00mV ±(1.0% of Range +35uV) 
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Frequency Input Unit (783055) 
Number of channels 1/unit 

Input Floating, unbalanced, isolated channels 

Measurement range & accuracy As shown below (at 23±5QC) 

Measurement Actual Accuracy Mininmum 
Range Measurement Setting 

Range Span 

50Hz 40.00 to 60.00Hz ±0.05Hz 2.00Hz 
60Hz 50.00 to 70.00Hz ±0.05Hz 2.00Hz 

lOOHz 0.00 to 100.00Hz ±(0.2% of F.S.) 10.00HJz 
200Hz 0.0 to 200.0Hz ±(0.2% of F.S.) 20.0Hz 
500Hz 0.0 to 500.0Hz ±(0.2% of F.S.) 50.0Hz 

lOOOHz 0.0 to 1000.0Hz ±(0.2% ofF.S.) 100.0Hz 
2000Hz 0 to 2000Hz ±<0.2% of F.S.) 200Hz 
5000Hz 0 to 5000Hz ±(0.2% of F.S.) 500Hz 

lOOOOHz 0 to lOOOOHz -H0.2% ofF.S.) IOOOHz 

Input coupling AC 

Frequency bandwidth lHz-IOkHz 

Measurement waveform Sine wave and pulse wave 

Data sampling time 2.291ms (although sampling rate) 

Input voltge range 1-30 Vp-p 

Maximum input voltage 30 Vnns AC or 60 VDC 

Input impedance 102kQ± 1% 

Maximumfloating voltage 30 Vnns AC or 60VDC (between input terminal and case, between all channels) 

Response time 

Duty ratio 

Input terminals 

Weight 

2 Pulse + 50ms (DC off set voltage, however, in case of changing DC offset, 1.5 
·sec must be added)* 

50%±30% 

Binding post typ~ 
I' 

approx. 170 gr. 

" * The internal circuitry of the freq. input unit operates in such a way that the oscillation of the DC offset voltage seems like a rising or 
falling signal of a pulse wave. Therefore, when the DC offset voltage of the input signal alterates and exceeds the threshold level, the 
measurement values might be inaccurate. In this case, the response time increases. 
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Power Line Freq. Input Unit (783056) 
Number of channels I/unit 

Input 

Measurement range & accuracy 

Input coupling 

Frequency bandwidth 

Measurement waveform 

Data sampling time 

Input voltage range 
Sine wave 
Pulse wave 
maximum input voltage 

Maximum input voltage 

Input impedance 

Maximum floating voltage 

Response time 

Duty ratio 

Input terminals 

Weight 

Accessories 

Floating, unbalanced, isolated channels 

As shown below (at 23±5QC) 

Measurement Actual 
Range Measurement 

Range 

50Hz 40.00 to 60.00Hz 
60Hz 50.00 to 70.00Hz 

lOOHz 0.00 to 100.00Hz 
200Hz 0.0 'to 200.0Hz 
500Hz 0.0 to 500.0Hz 

lOOOHz 0.0 to 1000.0Hz 
2000Hz 0 to 2000Hz 
5000Hz 0 to 5000Hz 

lOOOOHz 0 to lOOOOHz 

AC 

lHz-lOkHz 

Sine wave and pulse wave 

2.291ms (alth~gh sampling rate) 

30-240 v rms , 
85-670 Vp-p 

350 VDC + ACpeak 

1.0lMQ± 1% 

Accuracy Mininmum 
Setting 
Span 

±0.05Hz 2.00Hz 
±0.05Hz . 2.00Hz 
-+:(0.2% of F.S.) 10.00HJz 
±(0.2% of F.S.) 20.0Hz · 
-+:<0.2% of F.S.) 50.0Hz 
-+:<0.2% of F.S.) 100.0Hz 
-+:<0.2% of F.S.) 200Hz 
-+:<0.2% of F.S.) 500Hz 
-+:<0.2% of F.S.) lOOOHz 

350 VDC + ACpeak (between input terminal and case, between all channels) 

2 Pulse + 50ms (DC offset voltage, however, in case of changing DC offset, 1 :5 
sec must be added)* 

50%±30% 

Safety terminals (Bananaclip type) 

approx. 170 gr. 

Measurement leads (1/unit) 

* The internal circuitry of the power line freq. input unit operates in such a way that the oscillation of the DC offset voltage seems like a 
rising or falling signal of a pulse wave. Therefore, when the DC offset voltage of the input signal alterates and exceeds the threshold 
level, the measurement values might be inaccurate. In this case, the response time insreases. 
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Printer type 

Recording functions 
real-time recording 
captured data recording 

Recording/Printing 

header 

CH annotations 

manual printout 

Event messages 

Time ticks 

Event Marker 
Grid 

Channel number 
List 

Recording width 

Recording format 
T-Y recording 

X-Y recording 
Digital recording 

Recording accuracy 

Recording resolution 

Time-axis resolution 

Chart speed 
real time recording 

printing captured data 

Shot recording 

Shot recording length 

Recording trace intensity 

Chart paper 

Thermal printer (dot overlap) 

T-Y, X-Y, numeric value recording 
T:-Y, X-Y, numeric value recording, A4/A5 format recording, mathematical 
computations 

Measurement data, captured data, setup list, unit, scale, text (message), time tick, 
event marker, grid, channel number, etc. 
60 characters/channel plus time or channel information (input range, scale), will 
be printed every 200mm 
Measurement values (numeric values), message (60 characters) or channel 
information (range, span, filter) printed every 200 mm. 
Measurement values are printed up to 10 mm/s chart speed. 
Measurement values (numeric) and time printed (on key command or by remote 
input, up to 10 mm/s chart speed) 
five types, 16 characters each, printed on key command or remote input with time 
(up to 100 mm/s chart speed) 
Printed every 0.01, 0.1, 1, I 0 or 60 seconds (cannot be used in combination with 
event markers) 
Printed by remote input (cannot be used in combination with time ticks) 
OFF, 10 mm Fine, 10 mm Simple, 10 Div Fine (time axis 10 mm Fine), 10 Div 
Simple (time axis IO mm Simple), shading selectable 
Printed at 200xn intervals (n=l, 2, 5, 10) at chart speed up to 100 mm/s 
Prints a list of the set parameters 

Maximum 201 mm 

8 zones of 20mm/zone 
4 zones of 40mm/zone 
2 zones of 80mm/zone 
1 zone of 160mm or 200mm 
flexible zone: zone width can be set for each channel 
Single channel on the X-axis and up to four channels on the Y-axis 
At a recording inte~al of 1, 2, 5, 10, 20, 30 or 60s 

Measurement accur~cy ± O.l 25mm ( ldot) 

:,. 
8 dots/mm I 

32 dots/mm for chart speeds up to 200 mm/s, 
25.6 dots/mm for chart !peed of 250 mm/s 
8 dots/mm for X-Y recording 

10, 25, 50, 100, 200, 250 mm/h 
1, 2, 5, 10, 25, 50, 100, 200, 250 mm/min 
1, 2, 5, 10, 25, 50, 100, 200, 250 mm/s 
V 1, V 2: 10 mm/h to 200 mm/s settable, 
not settable from 201 to 250 mm/h, mm/min, minis 
50mm/s however, 25 mm/s in case of recording captured data in A4 format 

Can be activated by trigger or by key operation, and prints out a previous set 
length automatically (only for real-time recording) 

0.2, 0.5, 1 or 2m 

Dark or light (except for X-Y recording) 

Z-fold chart (approx. 210mm x 40m) 
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12.3 Data Capture 
Maximum memory size 

Memory type 

Storage method 
standard 
re-allocated memory 

partitioned memory 
number of memory blocks 

Memory length setting 

Sample rate 

Time-axis accuracy 

Captured data output 
Recording scale change 

256kdata/ch, 1 Mdata/ch (in case of 4 ch). 

DRAM 

Assigns maximum memory to each channel equally 
The memory length of two or four channels can be combined. However, this 
imposes limits on the number of usable channels. 
Divides the memory for each channel into blocks, one for each channel event 
1, 2, 4, 8, 16 (note that the memory length for each channel and the total memory 
capacity impose an upper limit on this number) 

lk,2k,4k,8k, 16k,32k,64k, 12Bk,256k,512k1, 1M2 

1using only channels 1, 3, 5 and 7 
2using only channel 1 and 5 

0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, 100, 200, 500, lk, 2k, 5k, lOk, 20k, 50k, lOOk SJ 
sec or by external sampling clock; however, when real-time recording is in 
progress, the max. sample rate is 50k S/sec 

±0.02% 

Recording, display, floppy disk, communication 
Recording scale_ and zero position can be changed (except for computed data or 
data loaded from other instrument types) 

Playback rate for analog recording . 
25, 50, 100, 200, 400, 1000, 2000, 5000 data/cm 

Playback rate for digital recording 

cursor fu,nction 
block setting 
recording span setting 

Auto Sequence functions 

Auto print 
Auto save 
Auto display 
Accumulate 
Auto statistical computation 

Computation functions 

Statistical computation 
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1, 2, 5, 10, 20, 50, 100 data/cm 
available (zoom on T-axis possible) 
block number can be printed and recorded 
by cursor or by numeric setting 

All or'ihe below-listed operations can be started after memory sampling ends 
(note that only auto-print is usable during real-time recording) 
Playback recording of captured data 
Saving captured data to floppy disk 
Displaying captured data 
Overwrite display of captured data 
Automatic statistical computation processing of captured data, with recording or 
saving to floppy disk. 

Four-function arithmetic between any two channels. 
When specifying computation, memory buffer for each channel must contain at 
least 50% free space. 
Any block of any channel can be displayed and recorded on the same time axis as 
a specified block from a specified channel. 

Statistical computation on any portion of any channel's data. 
In the auto mode, basic statistics for all channels will be computed. 
Types are: max, min, mean, RMS 
Time span is selected by rotary knob 

12-9 

I 



If' 
1 .. ·11 
I 

! 
l 

12.4 Triggering 
Trigger type 

Trigger action 

Trigger mode 

Pre-trigger 

Post-trigger 

Trigger combination 

Trigger level 

Trigger output 

12.5 Display 
Displaying method 

Screen 

Dot 

Contents of the screen 

Window trigger, all channels trigger, external trigger 

Real-time recording, data capture, chart speed change 

Single, repeat, free 

0 to 100% 

-100 to 1000% 

AND, OR 

Rise, fall, high, low (-100 to 100%) 

Output to external terminal 

Scrolling from the top to the bottom of the screen 

LCD (5inches) 

320 x 240 

Measurement data screen (waveform, numeric values), setting screen, span 
display 

Displaying format for measurement data 

12-10 

T-Y display Displays waveform's of analog inputs (max Sch). 
When equipped with the logic input option, analog waveforms and logic data will 
be displayed on two screens. 

X-Y display Displaying one of max. four waveforms (recording will be up to four waveforms). 

Digital value display 

X-Y waveforms will only be displayed in case of displaying captured data; in case 
.. of real-time recording, the screen will show the T-Y display 

Numeric displaf; of measurement values (max. 8ch+logic channels) 

Time axis of full-scale display according to the{ormula R=(D/P)/S, where D=200 (dots), P=dots/mm (i.e. 16 in 
case of chart spe-~d of 1 OOmm/s, otherwise 32), S=chart speed in mm/s. 
While digital recording, hard copy or scale printing is in progress: 250msec. 
While list printing is in progress: 125msec. While X-Y recording is in progress: 
250msec for normal ~etting, 125msec for fast setting. 

Play back rate of numeric values display 
Will be updated approx. every 0.5s 

Display lifetime 20.000 hours, under normal operating conditions 
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12.6 External 1/0 Signals 
External trigger input TfL level (pulse width more than 2µs) 

External trigger output TfL level (pulse width more than 2µs) 

External clock TfL level (up to max lOOkHz, pulse width more than 2µs; however, when real
time recording is in progress, up to 50kHz) 

Chart speed control max. up to 25 mm/s 
TfL level (pulse width more than 2µs, max. pulse 800 Hz) 
V=f132 
V =chart speed in mm/s; f=pulse frequency 

Start/stop Recording or/and data capture, or start event message (text and time) or manual 
printout (numeric printout of measurement values) 
TfL-leves (pulse width more than 2µs) 
start/stop : level-sensitive, active low 
initiate : edge-sensitive, active low 

Event marker TfL-levels (pluse width 200µs/min) 

12. 7 General Specifications 
Number of analog channels max. 8 

~ 

Operating conditions 0-40°C, 30 ,~80%RH (no condensation) 
In case of ope~ating floppy disk : 5 - 40°C 

Warm uptime At least 30 minutes 

Dieelectric str~ngth rating 
between power supply and case 
between input terminals and case 
between input terminals 

1500V AC for 1 minute 
1500VAC for 1 minute 
1500V AC for 1 minute 

Insulation resistance rating 
between power supply and case 
between input terminals and case 
between input terminals 

IOMQ (minimum) at SOOVDC 
IOMQ (minimum) at SOOVDC 
IOMQ (minimum) at SOOVDC 

Signal source resistance 

Magnetic field strength 

Momentary power loss rating 

Position 

Clock accuracy 

Battery backup 

Max. 500Q 

Max. 400A/m 
400A/m ±1 % (at smallest voltage range) 

Less than 1 cycle (at IOOV AC 50 Hz) 

Horizontal 

±IOOppm (typical) 

For up to four setups and clock: lithium battery with a service life, at room 
temperature, of 10 years 

Permissible power supply voltage 100-120VAC 50/60Hz or 200-240VAC 50/60Hz (to be specified by suffix code 
-1/-5) 

Rated power supply voltage 

Power consumption 
while chart recording 

without chart recording 

IM 783001-01E 

lOOV type: 90-132V, 48--63Hz 
200V type: 180-250V, 48--63Hz 

lOOV type: 300V A max. 150W max. 
200V type: 360V A max. lSOW max. 
lOOV type: 140VA max. approx. 55W 
200V type: 170VA niax. approx. 55W 
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Overall dimensions 

Weight 

Standard accessories 

Machine Noise 

Approx. 320(W) x 220(H) x 434(D) mm 

approx. 6.8kg (without chart and input units) 

Chart paper (Z-fold, 210 mm/40 m) 
Power cord 
Instruction manual 
Fuse (250V /4A timelag) 

Machine Noise Information Ordinance 3. GSGV, January 18, 1991: The 
maximum sound pressure level is equal or less than 60dB (A) according to ISO 
7779. 

12.8 3.5 Inch Floppy Disk 
Number of drives 

Data save format 

Kind of media 

Capacity 

Memory data 

Retrieving display 

Dump function 

Ascii or Binary 

2HD,2DD 

720KB, 1.2MB, 1.44MB 

Selectable part of the waveform memory will be saved to the floppy disk 

By retrieving data; it is possible to display data as waveforms 

If data in memory exceeds floppy capacity, data is automatically partitioned for 
saving to multiple floppies 

12.9 Options I Accessories 

12-12 

GP-IB interface 
Standard 

Functions 

RS-232-C interface 
Standard 

Baud rate 

Functions 

Logic input 
Number of channels 

Probe 

Input type 

Maximum input voltage range 

Trigger 

Input impedance 

Treshold level 

Dieelectric strength rating 

IEEE 488-1978 

Setting parameters input/output, measurement values output (all settings other 
than power ON/6FF) 

;. 
EIA RS-232-C i· 

75, 150,300,600, 1200,2400,4800,9600bps 
cl 

Setting parameters input/output, measurement values output (all settings other 
than power ON/OFF) 

16 (2x8) 

702911 logic probe (8ch/probe) 

Shared common within probe 
Floating between probe and recorder case 
TTI... level or contact inputs (open/close) 

±35VDC 

2source (8ch pattern trigger) 

More than 1 OkQ 

TTL level 

500VDC for l minute between probe and case 
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Insulation resistance rating 

External monitor interface 
Scan frequencies 

Scan lines 

Output. signal 

External keyboard interface 
Keyboard type 
Connector 
Input data 

Rackmounting hardware 

Chart tray 

lOQ minimum at 500VDC between probe and case 

horizontal : 33.3 kHz 
vertical : 60. 168 Hz 
690x480 dots 
(however display resolution equivalent to 320 x 240 dots) 

video : 0.7 Vp-pn5Q 
H-sync : TlL-level 
V-sync : TlL-level 
VGA compatible 

IBM PC-AT or PS2 compatible keyboard 
Round miniature DIN connector 
Text entry function selection (excluding V, and V2, suppression voltage and range 
selection functions) 

for JIS or ANSI 

Z-fold chart tray (chart rn:ay sometimes not refold by itself at high chart speeds) 

\ 

12.10 Warranted Characteri.tics-EMC and safety conformity 
standard 

Emissions 
Susceptibility 

Safety 

IM 783001-01E 

EN55011 Class A 
EN50082-2 

IECl000-4-2 Electrostatic Discharge Performance Criteria B 

8kV(Air), 4kV(Contact) 

IE(;l000-4-3 Radiated Susceptibility Performance Criteria A* 

80~lOOOMHz, lOV/m 

IECl000-4-4 Fast Transients Performance Criteria B 

AC Pow. Line 2kV, 

The other Lines 1 kV 

IECl000-4-6 Radiated Susceptibility Performance Criteria A* 

0.15~80MHz, lOV 

IECl000-4-8 Magnetic Susceptibility Performance Criteria A 

50Hz, 30Nm 

*Effect on accuracy 
±10% of range or ±lOOmV; with 78305l(Voltage Input Units) installed 
±5% of range or ±lOmV ; with 783052(Universal Input Units) installed 
10% of range or 350mVrms; with 783053 (RMS Converter Units) installed 
60% of range or IOOOOµe ; with 783054 (Strain Input Units) installed 
0.2% of range or ±0.05Hz; with 783055 (Frequency Input Units) 

and 783056 (Power Line Freq. Input Units) installed 

Approve CSA1010 
Self-certification to comply with IEC1010 recommendations. 
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12.11 External Dimensions 
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Panel Screen 
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If not specified, the tolerance is ±3%. However, in cases of less than 1 Omm, the tolerance is ±0.3mm. 
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Appendix A 

System Configuration & Block 
Diagram 

System Configuration 
r - - - - - ...., 

I I 1 Voltage source 
1 thermocouple I 
I I 

Measurement input 
(up to ±60 V for universal model, 
up to ±350 V for voltage model) 

-

TTL-level or contact 
(open/close) inputs/outputs 1 

- -

r 
I 

-
I 

- - - - - ...., 

e Remot 
contra 1 

equipm ent 1 
L ____ _ 

I Power unit I L - - - - - _J 

r-----
1 Current source 
I 

I 
L_ 

I 

I 

I 
_J 

...., 

I 

(±50 V to ±600 V) I -
OR1400 

-

r 
GP-IB/RS-232-C 2 interface I 

--
I 

Measurement data and L 

setting parameters save/ 
Load 

- - - - - -, 
al Person 
er 1 com put 

- - -

I 

- - _J 

r----
Logic input 
(optional) I r :- Floppy disk 

I I 
L ____ _ _J 

~ 

"· : 
Chart 

I 
Free 

format 
I 

r_[ -...., 
1 FG series 1 

L - - - _J 

1 For external trigger input/output, real-time recording start/stop control 'and external sampling clock. 
2 For remote control, measurement data and setting pararrieters conflict handling and error message handling. 
3 The power unit (model 365961) supports input voltages up to 600 V and input currents up to lOA. 
4 Analysis functions excluding FFf analysis and analysis by programming. 

Block Diagram 

Thermal 
printer 

LCD 

IM 783001-01E 

CHI Input module 

CH2 Input module 

CH3 Input module 

CH4 Input module 

CHS Input module 

CH6 Input module 

CH7 Input module 

CHS Input module 

l 6ch Logic input module 

Thermal 
hysteresis 

control 

Printer 
controller 

Graphics 
controller 

Printer raster 
scan signal 
converter 

Display raster 
scan signal 
converter 

Main 
sequencer 

Scaler 

16-bit 
CPU 

CPU 
interface 

Front panel 

RAM 

ROM 

Floppy disk 
interface 

GP-IB/ 
RS-232-C 
interface 

Ext. 
monitor 
interface 

Ext. 
keyboard 
interface 

ri 
Wav eform 

ysis 4 anal 
I 

r - I 
ARI0001 

series 1 

L - - - -1 
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I
-Trace - •:Dark rnil!:Llght-

11
_ FlexlblP. zone adfoslmenL -l - Misc ----------

1 
CH Upp1 r LO"fer I Alarm beep : On 1 

CHl : • Externa I ST /SP : Record I 
CH2 : • l lOU .... 0% Rec/Mem back up : . Off 

I 

CH3 : • I 2 100 -.. 0% Chart clock : lntcroal ! 
CH4 : • I 

1 

3 100 "' 0% I Ext. key board : ASCII I 
CH6 : • I 5 1oc· .... or. --·---CH5 : • 4 100 .... 0% I 

1 CH7 : • 6 IOG .... 0% 
CH8 : • 7 lOC .... 0% L _______ J l_a ___ i-~u .... ____ 0% _J ~ Event message 

!1 l 
!I 2 
ll 3 

Print format -

1 

1 .. - Trigger : 1/indow I 1 : ~ 
Mode : Anal~ I Action : Memory I ! 
Format : 8 Zone I I Mode : Free I I Print mode : Message · i 

, Delay : 0% ( Oms> · __J 
r-:-- i AND/OR : OR I L . -
· Gr 1 d in tens itY : Dark . 
' Grid type : lOami fine - Condition - ----------, 
~ Scale print : On i 

I 
Annotation : Off ! No CH Slope Level I 
Channel print : On [40~] · : 

I 
Header prlnt : Time 

1 Flexible zone : Off , 
L---·- _______ ___, 

Shot recording : Off I 
Tick I Event : I [sec] __j 

MemorY format 

I Off 
2 Off 
3 Off 
4 Off 

I.ogle - - --------
1 

i 
No CH t~.3456_]8 

Off 
Off 

I RJC Cher.k 

RJC I CH : 

! 1 
2 

-::-·""-' -~ 
5 
6 
7 
8 

Interna I 
: Internal · 
: •. .Jnterna I 

Internal 
Internal 
Internal 
Internal 
Internal 

Sample rate : 50kHz 
Memorr length : lk 

{ 20. (0s) 
No. of blocks : l 

Logic CH-A CH-8 

lop0t On On 
Print zone Off Off 

-i C011111unication setting 

<GP-IB> 

Playback conditions 

Auto mode 

Ca lcu la ti on 
Format 
Expansion 

Trigger Print 

: Off 

: Off 
: Strip chart 
: 100 [Data/cm] 

( 5. Om/s ) 
: On 

Block printout : Current onl.Y 

1

1 

I Data retrieve : Total 

1 L _____ . _______________ J 

Label Bit 1 : [.\l ] [Bl ] 
Bit 2 : [ \2 ] [82 ] 

Bit 3 : J.'3 J [B3 ] 
Bit 4 : f A4 ] [B4 ] 
Bit 5 : [ '5 ) [85 ) 
Bit 6 : LAB ] [86 ] 
Bit 7 : ~ A7 l [B7 ] 
Bit 8 : : \8 ] [B8 ] 

-----·---·--

.. 

Address 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

~!£'''"· .~~--· _,_...._.~·'--" -~~-··--···---·-

Feb.01.95 01:47:51 Chait si>eed : 1~/s 

r--~~ 
Range ____________ .. ____ -- - - ....... ·----, 

Input Range Filter Scale Un:ts Suppress I 

5.000.... 
5.000.... 
5. 000.... 
s. 000.... 
5.000.... 
5.000.... 
5.000.... 
5.000.... 

-5.000 y Off ~ 

l
~ ~ rn~ m 
3 OC IOV Off 
4 OC lOV Off 
5 OC lOV Off 
6 DC lOV Off 
7 DC lOV Off 
8 DC IOV Off 
--------·------

-5. 000 v 
-5. 000 , v 
-5. 000 v 
-5. 000 v 
-5. 000 v 
-5. 000 v 
-5. 000 v 

r·-- Span I Scale 
Pas. I Pos.2 

I CH Sea I ing Units Volts/Temp Scale VoltsiTemP 

Off 0.000 0.000 2.000 
Off o.ooo 0.000 2.000 
Off 0.000 0.000 2.000 
Off 0.000 0.000 2.000 
Off o.ooo 0.000 2.000 
Off 0.000 0.000 2.000 
Off 0.000 0.000 2.000 
Off 0.000 0.000 2.000 

·--------

Header & Annotation · -·----------

H:[ 
1:( 
2:[ 
3:[ 
4; [ 
5:[ 
6:[ 
7:f 

' 8: [ 

Sea IP. 

2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 

L_ __________________ . ______ ___i 

1 
J 

~
- Retrieve calculation 

CH Mode Units ::cale 
Upper Lower 

l Off CHl + CH2 5. 000 -5. 000 
II 2 Off CHI + CH2 5. OOG -5. 000 

3 Off CHl + CH2 5.000 -5.000 
4 Off CHl + CH2 5. 000 -5. 000 
5 Off CHI + CH2 5. 000 -5. 000 

I 
6 Off CHI ' CH2 5. OOQ 5. 000 
7 Off CHI + CH2 5. OOC ·-5. 000 
8 Off CHI + CH2 5. OOG ·-5. 000 L _______________ ---·-· 

--- ~-~::.-

~-·•,·_-·;--..... -:;h:;;r~~,:::_:;:.;+-::-,.~ 

.... 

~ ~ 
0 
0 '""3 

O" ,, v;· 
~ 

"O 

! "O 
('1) 
::i 
&. 
)< 

V> Q. c::: 
"O 
"O sc· ~ 
V> 

~ 

~ ta 0 ...... 
s-
('1) 

g: 5' [ 
rP -· n 

"' ~ m· V> 

g 
5· -(JQ 

!!' 

f s· 
s-
('1) 

~ = a 
~ s· 0 ...... 
s-
('1) 

'& ~-

"O 
::i. 
::i 

0 
~ 

-~--~"·-------·-·---· -



JlppendixC 

English, German and French Displays 
The following list shows the used vocabulary in the English displays with its equivalent in German and French. To 
change the language of the display, refer to 3.6. 

English German French 
Range 

Range Bereich Gamme 
Input Eingang En tree 
DC DC DC 
HV HV HY 
RMS RMS RMS 
Strain Strain Jauge 
GND GND GND 
All adjust All adjust All adjust 
Adjust Regelung Reglage 
CAL Kal. CAL 
TypeK TypK TypeK 
Suppress Suppress Suppress 
Filter Filter Filtre 
BV .(·BY BV 
Utility Di verses Utilite 
Monitor : Monitor Ecran 
Copy to 'Kopie Copier a 
Inverse Invert. Inverse 
Span Scale Spanne Skala Gain Echelle 
Auto scale Auto Skala Echelle auto 
Copy execute Ausfilhren Copier execute 
BS BS BS 
DEL DEL DEL 
INS INS INS 
ESC ESC ESC 
Next Next Next 
On Ein On 
Off Aus Off 
CH Ka Vo 
Yes Ja Oui 
No Nein Non 
Enter Eingabe Entrer 
Setting Eingabe Choix 

Chart speed 
Chart speed Papiervorschub Vit. de papier 
Vl Vl Vt 
mm/s mm/S mm/s 
mm/min mm/M mm/min 
mm/h mm/U mm/h 

Span/Scale 
Upper Oben Haute 
Lower Unten Basse 
Scaling Skal. (Skalierung) Echelle 
Units Einheit Unite 
Pos.1 Pos.1 Pos.1 
Measure Messung Mesure 
Volts Volt Volt 
Temp Temp. (Temperatur) Temp. 

J.1.E µ£ µ£ 
Frequency Frequenz Frequence 
Scale Skala Echelle 

Trace 
Trace Spur Trace 
Dark Dunkel Fonce 
Light Hell Clair 
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English German French 
Print format 

Print format Druckfonnat Format d'impres. 
Mode Modus Mode 
Analog Analog Analogique 
Digital Digital Numerique 
Format Format Format 
2Zone 2 Zonen 2 Zones 
X-Y X-Y X-Y 
Grid intensity Helligkeit Contrast grille 
Normal Normal Normal 
Grid type Rastertyp Type de grille 
lOmm fine lOmmfein lOmm fine 
lOmm Simple l Omm einfach lOmm simple 
Scale print Skalenausdruck Impress. echelle 
Annotation Anmerkungen Annotation 
CH. information Ka. Information Voie information 
Data Manual Oaten Manuell Data manuelle 
Data Distance Daten Abstand Data interval 
Channel print Kanalausdruck Impress. voie 
Header print Zusatzausdruck Impress. titre 
Time Zeit Heure 
Comment Kommentar (Komment.) Commentaire 
Flexible zone Zoneneinstell. Zones flexibles 
Boundary Begrenzt Limites 
w/o Boundary Unbegrenzt Sans limites 
Shot recording Einzelschuss Monocoup papier 

~. 
Tick/ Event Mark. I Ereignis Tick I Evenement 
1 sec l Sek l sec 

~. 
l min 1 Min 1 min ~~ f ! 

l ~ X-Axis X-Achse AxeX r 

t : Graph Graph Graph. i ,; 
! ~ Time interval ZeitihtervaU Temps intervals 

I Direction Rich tung Sens 
~J I 180° rotation 180° Drehung Rotation 180° ll Assign Zuweisung Des ti. 

l Memory format 
i I Memory format Speicherformat Memorisation i Sample rate A'bt~stfrequenz Vit. echant 
f Memory length Speicherlange Long de memoire l 
a: No. of blocks B:tockanzahl Nombre de blocs [ 

Auto Mode Ai\to~Modus Mode automatique ~ 

I Print Driick Impress 
~: FDD Floppy Floppy 

Display Anzeige Affichage 
Accumulate Akkumulieren Accum. 
Statis. Statistik (Statis.) Statis. 
File Datei Fichier 
Auto statis CH Auto-statis. Ka Auto statis. Vo 
Calculation Berechnung Calcul 
Strip chart Endlosausdruck Longueur 

t~ Full page (A4) Ganzseite A4 Page (A4) 
,\ 

1/2 Page (A5) 1/2 Seite A5 Page A5 
·I File Datei Fichier 
N 

Expansion Dehnung Expansion 
File format Datei format Format fichier 
Trigger print Triggerausdruck Impress. trigger 
Block printout Blockausdruck Impress. blocs 
Current only Aktuell Block Dernier 
All blocks Alle Blocke Tous les blocs 
Data retrieve Daten Wiederher. Data rappels 
Partial Partiell Partiel 
Total Gesamt Total 
Display area Anzeigebereich Partie affichee 
First Erster Debut 
Last Letzter Fin 
Data Skip Auslassen Suppress. Data 
Playback conditions Wiedergabe Bedingung Rappels de condition 
Data/cm Oaten/cm Data/cm 

1 
ji 

iii 
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English German French 
Trigger 

Trigger Trigger Trigger 
Window Fenster Fenetre 
All Channels Alie Kanale Toutes Jes voie(s) 
Action Aktion Action 
Memory Speicher Memoire 
Record Aufzeich (Aufzeichnen) Papi er 
Chart speed Vorschub Vit. de papier 
Free Frei Libre 
Single Einzeln Seul 
Repeat Wiederh. (Wiederholend) Repet. (Repetition) 
Sequence Sequenz Sequence 
Rotate Rotier. (Rotierend) Rotation 
Delay Verzogerung Retard 
AND/OR AND/OR ET/OU 
Slope Flanke Pente 
Rise Rise Rise 
Fall Fall Fall 
High High High 
Low Low Low 
Condition Bedingung Condition 
No Nr No 
Level Wert Niveau 

Load/Save 
.( 

Load/Save Laden/Speichern Charger/Sauver 
Media Medium Media 
Int. RAM '.r Int. RAM RAM Int 
Function Funktion Fonctions 
Set 1 'Satz 1 Choix 1 
Execute Ausfiihren Execute 
Panel Einstel. Panneau 
Dump Dump Dump 
Save (Binary) Speich. (Binar) Sauver Binaire 
Ascii Ascii Ascii 
Information Information Information 
Delete Losch en Effacer 
Retrieve Wiedergabe Rappeler 
Filename Dateiname Norn fichier 
Volume label Diskettenname Norn du volume 
Save Block Speich. Block Sauver bloc 
Option Option Option 
Set Setzen Choix 
Data save option Speicheroption Option sauvegarde 
Select save channels Auswahl Speicher Kanale Choix de voies a sauver 
Set limit to save Bedingung Datenspeicher Choix data a sauver 

Flexible zone 
Flexible zone adjustment Flex Zoneneinstellung Position zones flexibles 
Flexible zone adjust Flex .. Zoneneinstellung Position zones flexibles 
Upper Oben Haut 
Lower Unten Bas 

Retrieve calculation 
Retrieve calculation Berechnung Rappel pour calculs 
Upper scale Obere Skala Echelle haute 
Lower scale Untere Skala Echelle basse 
Print channel Kanalausdruck · Impress. voie 
Block scale Block Skala Echelle de bloc 

Comment ~ 

Header & Annotation Zusatz & Anmerkungen Titre & Annotation :g 
Cl) 

H (Header) z T ::s 
Q. 

Copy to other channels Kopie auf andere Kanale Copie des voies )(' 
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English German French 
Logic 

Logic Logik Logiques 

Print zone Druckzone Zone impress 

Label Bit 1 Name Bit 1 Norn Bit l 

System 
System System Systeme 

Date Datum Date 

Time Zeit Heure 
Event message Ereignismeldung Message evenement 

Self test Selbsttest Auto test 

Initialize Initialisierung Initialise 

Misc Di verses Divers 
Communication parameter Schni ttstelle Config. de communication 

Event message 
Print mode Druckmodus Impression 

Message Meldung Message 

Print Druck en Impress 

Self test 
TC TC TC 
GP-IB GP-IB GP-IB 
RS-232-C RS-232-C RS-232-C 

IBM IBM IBM 

Version Version Version 

Print head cleaning Druckkopfreinigung Nettoyage tete impress 

Key test Tastaturtest Test touche 

Memory test Speichertest Test memoires 

RJC Check RJC Test Choix RJC 

Ext. key Ext. Taste Touche externe 

System 
Background Hintergrund Couleur ecran 

Blue Blau Bleu 

White WeiB Blanc 

r 
Display languag~ Mentisprache Langue 

l Communication 
Communication setting Schni ttstelle Config. de communication 

Address Ad?esse Adresse 

If: Baud rate Baud rate Vit. transfert 

t Datalength Datenllinge Taille fichier 
~ Parity Paritat c1 Paritee 
Ii 
! Odd Odd Odd 
it Even Even Even 
il None None None 
i 
l Stop bit Stop bit Bit d'arret 
I 
! Handshaking Handshaking Handshaking 
' 

Misc 
Alarm beep Alarmton Buzzer 

External ST/SP Extern ST/SP ST/SP Exteme 
Record Aufzeichnen Pa pier 
Memory Speichern Me moire 

Rec.&Mem. Aufz.&Sp. Pap&Mem 

I 
Rec/Mem back up Auf z./Sp. back up Sauvegarde Pap/Mem 

Chart clock INT/EXTUhr Horloge temps pap 
R Internal Intern Interne 
~ 
ij External Extern Externe 

t Ext. key board Ext. Tastatur Clavier externe 

Hard copy mode Hard copy Modus Recopie 
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English German French 
RJC 

Zerofix Null fix Zerofixe 

Cursor Cursor Curseur 
Zoom Zoom Zoom 
Print cond. Druck Beding. Cond. impress 
Statis calc Statis Berech. Calculs. Statis. 

Change scale Skala Anderung Change. echelle 
Zoom Up Zoom auf Zoom 
Zoom down Zoom ab Zoom 

Ref. On/Off Ref. Ein/ Aus Ref. On/Off 

Reset Reset Remise 
Block change Block Anderung Change. block 
Memory block S peicherblock Bloc de memoire 
Time of trigger Triggerzeit Temps de trigger 
Not exist Nicht anwesend N'existe pas 

Scale of stored data Skala der gespeicherte Data Echelle de data sauves 

Freeze Anhalten Pause 
Manual print Manuell Ausdruck Impress Manuelle 

LCD contrast LCD Kontrast LCD contraste 
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Index 
180° ............................................................. 4-12 

A 
A/D converter ................................................... 1-1 
accessories ...... ·: ................................................. 3 
action 

see trigger action 
actual measurement range ................................ 3-4 
alarm beep ........................................................ 9-4 
all blocks ........................................................... 7-5 
all channels trigger screen ................................ 6-2 
arnuog waveform 

displaying captured data ...................... 7-7 
monitoring ............................................ 3-7 
printing captured data .......................... 7-1 
real-time recording ............................... 4-3 
screen ................................................... 3-9, 7-7 

AND 
see trigger 

annotation 
copying ................................................. 4-6 ~ 
printing ...................................................... 4-6 ·.\.: 
printout example .................................. 1-4, 4-6 
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using an external control ...................... 9-6 

data capture playback screen ............................ 7-6 
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language ............................................................ 1-8, 3-10 
LCD contrast controller .................................... 1-10 
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loading setups from floppy disk ....................... 8-5 
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connecting ............................................ 2-8 

logic probe ........................................................ 3 
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package contents ............................................... 3 
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see keys 
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conditions ............................................. 7-2 
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