User's Guide

£EOMEGA

An OMEGA Technologies Company

http./Mww.omega.com
e-mail: info @omega.com

LDP-124,LDP-126,LDP-144 AND LDP-146
SERIESFORSERIALASCIIINPUT



omega.com"

LEOMEGA®S

OMEGAnRetd On-Line Service Internet e-mail
http://www.omega.com info@omega.com

USA:
1SO 9001 Certified

Canada:

USA and Canada:

Mexico and
Latin America:

Benelux:

Czech Republic:

France:

Germany/Austria:

United Kingdom :
ISO 9002 Certified

Servicing North America:

One Omegadrive, Box 4047

Stamford, CT 06907-0047

Tel:(203)359-1660 Fax:(203)359 7700
e-mail :inffo@omega.com

976 Bergar

Laval (Quebec)H7L5A1

Tel: (514) 856-6928 Fax:(514)856-6886
e-mail :info@omega.com

For immediate technical or application assistance:
Sales Service : 1-800-826-6342/1-800-TC-OMEGASM
Customer Service : 1-800-622-2378/1-800-622-BESTSM
Engineering Service : 1-800-872-9436/1-800-USA-WHENSM
Telex : 996404 EASYLINK: 62968934 CABLE : OMEGA

Tel: (95) 800-826-6342 Fax:(95) 203-359-7807
En Espafiol : (203) 359-7803 e-mail : espanol@omega.com

Servicing Europe:
Postbus 8034, 1180 LA Amstelveen, The Netherlands
Tel:(31) 206418405 Fax:(31) 206434643
Toll Freein Benelux: 0800 0993344
e-mail : nl@omega.com
ul. Rude armady 1868, 733 01 Karvina-Hranice

Tel:420(69) 6311899 Fax:420(69)6311114
Toll Free : 0800-1-66342 e-mail: czech@omega.com
9, rue Denis Pappin, 78190 Trappes

Tel:(33)130-621-400 Fax:(33)130-699-120

Toll Freein France : 0800-4-06342

e-mail: france@omega.com

Daimlerstrasse 26, D-75392 Deckenpfronn, Germany

tel: 49 (07056) 3017 Fax:49(07056) 8540
TollFreein Germany:01301121 66

e-mail :info@omega.de

One Omega Drive, River Bend Thecnology Centre

Northbank, Irlam, Manchester

M44 5EX, England

Tel :44(161)777-6611 Fax :44(161) 777-6622
Toll Free inthe United Kingdom : 0800-488-488

e-mail : inffo@omega.co.uk

Itis the policy of OMEGA to comply with all worldwide safety and EMC/EMI regulations that apply. OMEGA is
constantly pursuing certification of its products to the European New Approach Directives. OMEGA will add the
CE markto every appropriate device upon certification.

The information contained in this document s believed to be correct, but OMEGA Engineering, Inc. accepts no liability for any errors it contains,

and reservesthe rightto alter specifications without notice.
WARNING : These products are not designed for use in, and should not be user for, patient connected applications.

Page : 1



CONTENTS

DESCRIPTION

SECTION PAGE

IMPORTANT SAFETY CONSIDERATIONS

UNPACKING AND INSPECTION

MAIN FEATURES

INSTRUMENTS DESCRIPTION
FRONT DESCRIPTION, MODELS LDP-124-S & LDP-144-S

FRONT DESCRIPTION, MODELS LDP-126-S & LDP-146-S
REAR DESCRIPTION

GENERAL SPECIFICATIONS

WIRING
POWER SUPPLY, RECOMMENDED WIRING
PROTECTION FUSES
SIGNAL INPUT CONNECTION

OPERATING DESCRIPTION
POWER-UP
OPERATING MODES

INSTRUMENT ADDRESSING

OVERLOAD AND POLARITY INDICATORS
BS-4505 SUBSET

RECOGNISED CODES

TABLE OF CHARACTERS

CONFIGURATION
POWER SELECTION
INSTRUMENT CONFIGURATION

CONFIGURATION TABLES FOR BRIGHTNESS, BAUD RATE, OPERATING MODE

ADDRESS AND SUB-SET BS4505

CONFIGURATION TABLES FOR BITS, PARITY AND SIGNAL INPUT

LEVEL LOGIC CONFIGURATION
CONFIGURATION PROCEDURE

EXAMPLE APPLICATIONS (For signal type RS-232)
SHIFT OPERATING MODE, PROGRAMME EXAMPLE
STROBE OPERATING MODE, PROGRAMME EXAMPLE

SHIFT OPERATING MODE USING XON/XOFF, PROGRAMME EXAMPLE

INSTALLATION

MECHANICAL DIMENSIONS

WARRANTY

OTHER PRODUCTS

4.1

4.2
4.3

6.1
6.2
6.3

7.1
7.2

7.3
7.4
7.5
7.6
7.7

8.1
8.2

8.3
8.4
8.5

10
10.1
10.2
10.3

11

12

(o)) [e2lNe>RaNe>) o]

0 0 o

10
10
10
11
12

13
13
13

14
15
15
16

16
17
18
19

20

20

21

22

Page : 2



1.- IMPORTANT SAFETY CONSIDERATIONS

INSTALLATION

PRECAUTIONS.-

The installation and the
future use of this unit
must be done by suit-
able qualified person-
nel. Theunithas notAC
(mains) switch, it will be
in operation as soon as
power is connected.
The installation must

incorporate an external main switch.

The unit has a protection fuse incorporated on the AC socket, if it is
necessary to change or replace, use the time-lag fuse according to
IEC 127/2 and the values indicated below.

200 mA when the unit is operating at 230 Vac
400 mA when the unit is operating at 115 Vac.

Install also the necessary devices to protect the operator and the
process when using the unit to control a machine or process where
injury to personnel or damage to equipment or process, may occur as
a result of failure of the unit.

See paragraph 6, WIRING and paragraph 8, CONFIGURATION and
check that all jumpers AND switches are on the correct position.

SAFETY PRESCRIPTIONS.-

The unithas been designed and tested under EN-61010-1 rules and
is delivered in good condition. This opera-
tor's manual contains useful information
for

electrical connections. Do not make wiring
signal changes or connections when
power is applied to the unit. Make signal
connections before power is applied and, if
reconnection is required, disconnect the
AC (mains) power before such wiring is
attempted.

Install the unitin places with a good ventilation to avoid the excessive
heating. And far from electrical noise source or magnetic field genera-
tors such as power relays, electrical motors, speed controls etc...
The unit cannot be installed in open places. Do not use until the
installation is finished.

POWER SUPPLY.-

The power supply must be connected to the adequate terminals (see
the connectioninstructions). The characteristics of the power supply
are showed onthe label onthe rear part. Please make sure that the unit
is correctly connected to a power supply of the correct voltage and
frequency.

Do not use other power supply otherwise permanent damage may be
caused to the unit.

Do not connectthe unitto power sources heavily loaded or to circuits
which power loads in cycle ON-OFF or to circuits which power
inductive loads.

SIGNAL WIRING.-

Certain considerations must be given when install the signal input and
control wires. If the wires are longs can act like an antenna and
introduce the electrical noise to the unit, therefore :

Do not install the signal input wires in the same conduit with power
lines, heaters, solenoids, SCR controls etc....and always far from
these elements.

When shielded wires are used, connect the shield to the common

terminal and leave unconnected the other end of the shield and do not
connect to the machine ground.
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SAFETY CONSIDERATIONS

PRESCRIPTIONS.-

Before starting any operation of adjustment, replacement,
maintenance or repair, the unit must be disconnected from any kind
of power supply.

Keep the unitclean, to assure good functioning and performance.
Use for it a clean and humid rag. Do not use for the frontal lens
abrasive products, solvents, alcohol, etc... because its transparence
could be damaged and this may cause difficulty for a correct vision
of the reading.

To prevent electrical or
fire hazard, do not ex-
pose the unit to exces-
sive moisture.

Do not operate the unit
inthe presence of flam-
mable gases or fumes,
such as environment
constitutes a definite
safety hazard. The unitis designed to be mounted in a metal panel.

If the unit shows signs of damage, or is not able to show the expected
measures, or has been stored in a bad conditions or a protection
failure can occur, then do not attempt to operate and keep the unit out
of service.

IN CASE OF FIRE

1.- Disconnect the unit from the power supply.

2.- Give the alarm according to the local rules.

3.- Switch off all the air conditioning devices.

4.- Attack the fire with carbonic snow, do not use water in any case.

WARNING : In closed areas do not use systems with
vaporized liquids.

CONNECTIONS

All wiring connections are made using push-in cable connectors.
There is a separate connector block for power supply and input
signals. Please make sure that each connector block is connected on
the adequate place.

The wire cross section recommended for signal inputs is 1 mm2 and
for power supply 2.5 mm?2.

PANEL MOUNTING

Verify that the panel cut-outis correctly according to the dimensions
indicated on page 20 with a minimum depth of 150 mm. (5.9").
Install the fixation pieces in the lateral guides of the unit by its rear
partand thenturnthe screw firmly againstthe panel, until the unitis
totally hold on.

See paragraph 11 on page 20.



2.- UNPACKING AND INSPECTION

It is advisable to do a detailed reading of this Manual before mounting the instrument. This Operator's Manual
contains all the technical specifications : electricals as well as mechanics, both necessary to do a correct
installation and also a good use of the instrument.
At the same time the user will acquire the knowledge needed to obtain the best performances of the product.
Check that inside the present cardboard box, there are the following :

[ ] 1Instrument Model LDP-1XX-S.

[ ] 1 Operator's Manual.

[ ] 1 Connector for Power Supply.

[ ] 1 Screw-clamp connectors, 4 pins female for signal inputs.

[ ] 2 Pieces for fixing the unit against the panel.

REFERENCE KEY

All models have a label on the rear part with their references printed on the following format :

LDP- 1XX- X- X-X

_ _ - Power supply
Basic serie 0 = 230 Vac 50/60 Hz.

1 =115 Vac 50/60 Hz.

Digit size
2 =57 mm (2.3") Display color : R = Red
4 =100 mm (4") G = Green

Number of digits

4 = 4 digits _—— Model reference : S
6 = 6 digits

If there are some doubts or inquiries about the present instrument, please contact OMEGA
ENGINEERING’'S customer service department.

When the shipment arrives remove the Packing List and verify that you have received all equipment.

Then inspect the box and the instrument, and if there is evidence of damage caused by bad handling during
the transport, it is advisable to make a careful inspection of all damages making a note of all of them and to
pass on this information directly to the Transport Company.

If this occurs but with insured material, ask the Transport Company for instructions about submitting a claim
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3.- MAIN FEATURES

The LDP-XX-S are a four or six digits plus polarity (only minus) character remote display module. They accept
serial ASCII coded data into a differential or single ended line receiver, at common baud rates.

Numeric data and a selection of other characters can be displayed. The character set includes decimal point,
overload/alarm and negative sign. Simple messages e.g. Hi Al, Lo Al, °C, °F can be formed with characters
presentable on seven segment displays.

Units connected on a common data line may be individually addressed. This is achieved by sending code 03
followed by 02 (or XOFF XON), an address from 0 to 31 (ASCII 30 to 4F) and the data. The address 0 (ASCII
30) is common to all remote displays for simultaneous display of the same message.

The unit may be switch programmed to operate in a "strobed" mode whereby the data string is transferred to
the display on reception of a carriage return. Alternatively a "shift" mode can be used in which the characters
are displayed according to their current position in the input shift register.

Serie LDP-124-S : 4 digits type LED, seven segments, red or green colour with 57 mm (2.3") height and
minus sign for polarity.

Serie LDP-144-S : 4 digits type LED, seven segments, red or green colour with 100 mm (4") height and
minus sign for polarity.

Serie LDP-126-S : 6 digits type LED, seven segments, red or green colour with 57 mm (2.3") height and
minus sign for polarity.

Serie LDP-146-S : 6 digits type LED, seven segments, red or green colour with 100 mm (4") height and
minus sign for polarity.

The common features for all series are the following:

MECHANICAL.-
Housed in a rugged extruded aluminium profile housing for panel mounting or free standing.
Finished in anodized black colour. The frontal lens is mounted with a special rubber profile which
provides the front part of the unit with an IP-65 protection.
The product has been designed to fulfil a need for use in process control environments and the
characters are easily readable at large distances.

CONNECTIONS.-
Connections for Signal Inputs are made using one screw-clamp connector of four terminals located
on the rear part of the unit.
The recommended wire cross section for signal input is 1 mm?2.
Connection for Power Supply uses a push-in cable connector with 2 terminals for power and 1
terminal for earth.
The fuse is located in the Power Supply socket, as well as the spare fuse.
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4.- INSTRUMENTS DESCRIPTION

4.1 FRONT DESCRIPTION, MODELS : LDP-124-S and LDP-144-S

. Overrange indicator.

o0Ow>»

4.2 FRONT DESCRIPTION, SERIES : LDP-126-S and LDP-146-S

: Overrange indicator.
: Minus sign.
: Decimal points.

: Minus sign. A .
: Decimal points. Q S—
: 4 digits, seven segments. ° T ° .

o0 w>

: 6 digits, seven segments.

4.3 REAR DESCRIPTION

Attaching screws

:-868864
©

®

Power Supply

O o o o
1/(m
2| m
3|( = =
nvelw) oo
9
Signal Input
Connector. ° ° °
5.- GENERAL SPECIFICATIONS
DISPLAY
Type ..o 4 or 6 digits, 7 segments, red or green LED.
Height digit .. ............. 57 (2.3") or 100 mm. (4")
Range ................... -9999 to 9999 or -999999 to 999999
Polarity .................. Minus only (-)
Decimal point . ............ Programmable position.
INPUT SIGNALS Selectable by internal jumpers.
TTL level Input impedance . ... >12 KQ
Logicl............ > 2 V = stop bit
LogicO............ < 0.8V = start bit
Maximum input . . . .. +12to -7 V.
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2 mA Loop Logicl............ > 1.6 mA = start bit

LogicO............ < 0.2 mA = stop bit
Level ............. Internal jumper reversible
Voltage drop ....... 1V max at 2 mA.
Max. loop current ... 0.5 A.
20 mA Loop Logicl............ = 16 mA = start bit
LogicO............ < 2 mA = stop bit
Level ............. Internal jumper reversible
Voltage drop ....... 1V max at 20 mA.
Max. loop current ... 0.5A.
Bipolar £5 V Input impedance .... >12 KQ
RS-423 Logicl............ = 0.5V = start bit
LogicO............ <0V =stop bit
Openline.......... Idle
Level ............. Internal jumper reversible
Maximum input . . . .. 7 V.
Bipolar £15V Input impedance .... >30 KQ
RS-232 Logicl............ = 3V = start bit
(Default LogicO............ < -3V =stop bit
Setting) Openline.......... Idle
Level ............. Internal jumper reversible
Maximum input . . . .. +15V.
Differential Threshold ......... Less than £0.2 V. Internal charge.
RS422/485 Hysteresis ......... 70 mV typical
Input impedance . ... >12 KQ
Max. diff. input .. ... 12 V.
Max. Volt. relative to
signal common . . ... +12/-7 V.
Termination . ....... 121 Q jumper selectable
Receiverloop  ................. 2 mA or 20 mA £20%
Source : Open circuit voltage . 5V. 5%
Compliance . ....... 3V at 2 or 20 mA.
HANDSHAKE ................. No handshake required, terminal accepts continuous data.
ENVIRONMENTAL
Operating temperature . .. ... 0 to +50 °C (32 to 122 °F).
Storage temperature . . ... ... -20to +85° C (-4 to 185 °F).
Relative humidity .......... 0 to 85 % not condensed.
Protection .. .............. IP65. (Front part only).
MECHANICAL
Case material ............. Aluminium extruded.
Finished ................. Anodized, black colour.
For dimensions, panel cut-out, depth and weight see table on page 20
ELECTRICAL
Standard power supply ... ... 115 Vac. £10% 50 / 60 Hz. (230 Vac optional)
Consumption. . ............ See table on page 20.
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6.- WIRING

6.1.- POWER SUPPLY, RECOMMENDED WIRING

POWER SUPPLY
= 115 Vac (230 Vac Optional).
° O

Power switch

FUSE and spare fuse.

6.2.- PROTECTION FUSES

The unit has a protection fuse located on the power supply Power Fuse
socket. Supply value
If this fuse must be replaced or changed because the power
supply is changed, use the time-lag fuse according to IEC 127/
2 with the values indicated on the table.

230 Vac 0.2 A
115 Vac 0.4 A

6.3.- SIGNAL INPUT CONNECTION

The serial ASCII input circuit can be set to one of 10 arrangements. Unless otherwise specified at the time of
order, the input circuit will be factory default set for RS-232 levels. If you are in any doubt about the input condi-
tions, it is advisable to remove the rear panel of the unit and inspect the internal jumper switch positions.
The operating mode of the unit and baut rate are, unless otherwise specified at the time of order, set for the
default settings of :

MODE : strobed display BAUD : 1200 ADDRESS : 0 BITS: 8 PARITY : none
If you are in any doubt about these settings, they can be determined by powering up the unit with the input line
idle, and observing the display at power-up.
To change any set-up conditions see the configuration section

5 Connections are : 4 way pin connection.
m ] P?n 1= S?gnal B
- Pin 2 = Signal A

2 : .
Pin 3 = Signal common

m |3 .
N Pin 4 = Not used.

5 Note : Signal common should be grounded

to system common.

Signal connections are different for different input configurations. They are as follows :

Signal Input Signal Input Connector
Type Pin1 Pin2 Pin3

RS-232 15V Input +5V GND

RS-422/RS-485 Signal B Signal A GND

Internal Load

RS-422/RS-485 Signal B Signal A GND

External Load

RS-423 5V Input +5V GND

2 mA Loop Powered Loop- Loop + notused (Loopinternally powered)
Loop + not used Loop- (Loop externally powered)

20 mA Loop Powered Loop- Loop + notused  (Loopinternally powered)
Loop + not used Loop- (Loop externally powered)

TTLLevel +5V Input GND
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7.- OPERATING DESCRIPTION

7.1.- POWER-UP

Having determined that the unit has been configured for the correct input signal, connect the mains plug to a
suitable AC power source and the signal input to the signal source.

Ensure that the source is an idle condition, i.e. not transmitting data, and switch on the mains power.

The unit will power-up displaying its recognition address, its baud rate, the condition at the signal input, its
operating mode, the parity and bits number.

The display will be as follows :

7 6 5 4 3 2 1

NOTE : 4 digit version does
, , ' ' , ' , , ' , , not have 2 left hand

_. S characters.
ENNNNRENEAE

Polarity —Baud RATE
indicator —Recognition ADDRESS
-—Input Signal LEVEL
— Overload —Operating MODE
indicator —PARITY
—Number of BITS

Character 1, Baud RATE displayed will be a number from 0 to 7. Factory default is 3 (1200 baud).
Character 2, Recognition ADDRESS : The ADDRESS displayed will be 0 by default (30h) or one of 31 other
numeric and alphanumeric characters from 1 through to letter O. See Table of Characters.

Character 3, Input Signal LEVEL, will show a symbol “L" for a correct idle condition or a symbol "H" for an
incorrect idle condition. For RS485 signals, ensures the transmitter is in active driving condition, since a 485
driver in a receive condition may give a correct idle indication even if the signal wires are transposed.
Character 4, Operating MODE displayed will be "F" for shift mode, or "r" for strobe mode, which is the
factory default.

Character 5, PARITY will show the symbol "I", by default, which means "Ignored” or one of the following
characters ; "n" for none, "0" for Odd and "E" for Even.

Character 6, Number of BITS displayed will be 7 for seven bits or 8 for eight bits.

Character 7, will show the Polarity indication.

After 3 seconds of power-up the display will shown "- - - - - - - ", (all middle bar and polarity indicator is light-up)
it means that the instrument is ready to receive data, and all printable characters received (20, 2B, 2D, 2E
and 30 to 5F) will be displayed directly if the instrument is programmed in shift mode or after receiving the
code 0D in strobe mode.

It is convenient in this moment and before starting the addressing mode, to send a character XOFF or ETX to
clear the internal buffer from uindesirable data. (XOFF recommended).

7.2.- OPERATING MODES

The following serial ASCII protocols are DIP switch selectable :

Mode 0 : Each printable character as it is received is placed in the least significant position and all characters are
shifted left one position. Following a carriage return character, the next valid character received causes
the display to clear and that character is placed in the least significant position. (If it is a printable

character)

Mode 1 : Printable characters are placed in a buffer on reception. Receipt of the carriage return character causes
the buffer contents to be transferred to the display.
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7.3.- INSTRUMENT ADDRESSING.

Having received the ETX or XOFF character, start the addressing sending the STX or XON character, the next
character received is the address of the unit that is to receive data.

There are 32 possible addresses, from code 30 to code 4F hex. These correspond to addresses set up on the switch
jumper on the card. Selector S4.

After address character send data characters followed by a character XOFF or ETX to stop the data reception and
finish the address selection.

Units with the address, "0" (ASCII 30 hex), will display all data, including the address code sent, and this address will
cause any unit to receive data.

The instrument powers-up in the listening condition, so ETX or XOFF must be sent to the unit to start the addressing
mode.

Note the ETX character is treated as a carriage return character, in addition to an XOFF character, strobing the last
string into the display.

When using ETX, STX as separators for data strings the CR character should be omitted from the end of strings, else
a blank display will result.

MESSAGE FORMAT IN ASCII PROTOCOL

STX | Address (hex) Data ETX Do not add CR character.

1 byte 1 byte n bytes 1 byte Total bytes=n + 3

XON | Address (hex) Data XOEE For STROBE MODE add CR (0D hex) to the data.
1 byte 1 byte n bytes 1lbyte Total bytes=n+3

7.4.- OVERLOAD AND POLARITY INDICATORS

The overload indicator is the upper bar of the 7th character.

The polarity indicator is the middle bar of the 7th character.

This applies evento a 4 digitdisplay, so to light up the overload or polarity indicator, characters 5 and 6 must be padded
out with any printable character.

To light the polarity indicator, any character that indicates the middle bar but excludes the upper bar should be sent
to the display (for example -) to light the overload indicator, a character that includes the upper bar but excludes the
middle bar should be sent (for example 0, or : ). To light both overload and polarity indicators the character sent must
include both bars (for example ?).

7.5.- BS4505 SUBSET

The display powers-up responding to and, if appropriate, displaying the characters sent to it. Having received the
character EOT, the display switches to respond to a sub-set of the BS4505 protocol. The four characters received by
the display subsequent to EOT are the group number sent twice and the ID number sent twice. If the characters are
equivalent to the address of the display (set by internal jumper switches) the display switches to a listening condition,
else itignores any further characters until EOT is again transmitted. Once listening, the STX character is used to start
recognition and display characters, and ETX is used as a terminator to strobe data into the display and stop further
recognition and display characters. Note that data strings terminated by carriage return should not be used, since
carriage return followed by ETX will result in a blank display. The display is a dumb receiver. and provides no response
to messages. The block check characters are not used, and the leading alpha characters following STX are treated
as printable characters and will appear on the display, if the character string is short enough.

EQUIVALENT ADDRESSES

The combination of Group (G) and ID numbers allows for addresses 1 to 31. The relationship between these
addresses, and the switch settings of the display is as shown on page 14.

It is not necessary to send again the sequence [EOT] [G] [G] [ID] [ID] to keep the address selected.

MESSAGE FORMAT IN ASCII PROTOCOL

EOT | G G ID ID STX Data ETX *ETX

1 byte 4 bytes 1 byte n bytes 1 byte
DATA : In units with 6 digit display only the 6 last characters will be displayed, and the 4 last characters if the
unit is a 4 digit display.
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7.6.- RECOGNISED CODES - Other codes ignored

ASCIl | Decimal | Keyboard Action
code code character
02 02 Ctrl B STX : Starts the display listening to data. If the instrument has an
address other than 0 the next character must be the address of
the instrument or a 0 or it will return to not listening.
03 03 Ctrl C ETX : Stops the display from listening to further data (except codes
02, 11, 04, 1B) transfers last string into the display.
Clears the internal buffer.
04 04 Ctrl D EOT : Switches the display to behave to a sub-set of BS4504.
06 06 ACK : Stars to flash the last character entered at 2 times per second.
Decimal point included.
oC 12 Ctrl L Causes the display to clear blank. Internal buffer included.
0D 13 Ctrl M End of data : In shift mode, next valid data will clear or Enter
the display and insert characters into least significant position.
In strobed mode, transfers last string to the display.
11 17 Ctrl Q XON : Same as STX.
12 18 Ctrl R DC2 : Sets the display to 25 % brightness.
13 19 Ctrl S XOFF: Same as ETX but does not transfer last string into the
display.
14 20 Ctrl T DC4 : Sets the display to 100 % brightness.(Normal).
18 24 Ctrl X CAN : Sets the display to 50 % brightness.
1B 27 Esc Resets display to its power-on condition.
20 32 Space Inserts a space.
2B 43 + Inserts a space.
2D 45 - Inserts a "-"
2E 46 Adds a decimal point to the last character entered.
30-5F | 48-95 Inserts characters shown in Table of Characters.
In shifted mode the character is entered in the least significant place
and all characters are shifted to the left (from LSB to MSB).
The character number 7 (from LSB) is lost (polarity and overrange),
the character number 6 (MSB) takes the polarity place. It is valid also
for the instruments with four digits because the polarity remains in 7th
position and characters 5th & 6th will not be displayed.
In strobed mode the data is placed in a register rather than the
display.
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7.7.- TABLE OF CHARACTERS

ASCIl | Keyboard| Display ASCIl | Keyboard | Display
code code
30 0 O 48 H H
31 1 I 49 | |
32 2 c 4A J J
33 3 3 4B K -
34 4 Y 4C L L
35 5 g 4D M I
36 6 b 4E N n
37 7 B 4F 0 (a]
38 8 =] 50 P P
39 9 = 51 Q 3
3A - 52 R r
3B _ 53 S =
cle < C 54 T E
3D = J— 55 U u
3E > o | 56 v U
3F ? r 57 W H
40 @ | BLANK 58 X r
41 A A 59 Y H
42 B b 5A y c
43 c C 58 o
44 D d 5C \ L
45 E E 5D ] -
46 F F 5E A n
47 G G 5F - -
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8.-

8.1.-

CONFIGURATION

POWER SELECTION

See the rear label for power requirements. Power supply selection must be done by suitable qualified personnel
or by the local distributor. Contact factory or your local distributor for instructions.

8.2.-

INSTRUMENT CONFIGURATION

To change the signal conditioning, the rear panel of the unit needs only to be removed to gain access to the internal
DIP and jumpers switches located on the control board.

Be sure that the instrument is disconnected from any power supply before removing the rear panel.

_ | §
Control board position = Control board position
for instruments, series for instruments, series
LDP-14X-S s LDP-12X-S
2
@ —
I
—
Q Q@ss
A B CDEFG H Iyl
wmper MHEEEEEEEEN |
selector S @ EHEEEEEEBNR B
K L M N Oy R S T o9O® ?
Jumper L HEEE" -
selector S2 EEEE @
EEEN HEN T
Jumper
selector S3

DIP switch selector S4

Waloalalnalualala

9 10 11 12

2 3 4 5 6 7 8
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8.3.- CONFIGURATION TABLES for BRIGHTNESS, BAUD RATE, OPERATING MODE, ADDRESS
AND SUB-SET BS4505

BRIGHTNESS CONFIGURATION

BAUD RATE CONFIGURATION

Selector S4 Brightness Selector S4 Baud
Switch 1 Switch 2 % Switch 5 Switch 6 Switch 7 rate Code
0 0 25 0 0 0 150 0
0 1 50 0 0 1 300 1
1 0 75 0 1 0 600 2
1 1 100 0 1 1 1200 3
1 0 0 2400 4
1 0 1 4800 5
OPERATING MODE CONFIGURATION 1 1 0 9600 6
1 1 1 19200 7
Selector S4 Operating
Switch 3 Switch 4 mode
0 0 Mode 0 (Shift)
0 1 Mode 1 (Strobe)
ADDRESS SETTING SUB-SET BS4505
Selector S4
Switch: 8 9 10 11 12| Address ASCII Address  (G) (ID)
bit : 16 8 4 2 1| setting code setting
0 0 0o 0 O 0 30 0 0 O
0 0 0 0 1 1 31 1 1 1
0 0 0 1 O 2 32 2 1 2
0 0 0 1 1 3 33 3 1 3
0O 0 1 0 O 4 34 4 1 4
0 0 1 0 1 5 35 5 1 5
0 0 1 1 O 6 36 6 1 6
0 0 1 1 1 7 37 7 1 7 Switch ON = 1
0O 1 0 0 O 8 38 8 1 8 Switch OFF = 0
0 1 0o 0 1 9 39 9 1 9
0 1 o 1 O 10 3A 10 - -
0 1 0o 1 1 11 3B 11 - -
0O 1 1 0 O 12 3C 12 - - DIP switch closed =
0 1 1 o0 1 13 3D 13 - - B
0O 1 1 1 O 14 3E 14 - - . _
o 1 1 1 1 15 3F 15 o DIP switch opened = -
1 0 0 0 O 16 40 16 - -
1 0 0 0 1 17 41 17 2 1
1 0 0 1 o 18 42 18 2 2
1 0 0 1 1 19 43 19 2 3
1 0 1 0 O 20 44 20 2 4
1 0 1 0 1 21 45 21 2 5
1 0 1 1 o0 22 46 22 2 6
1 0 1 1 1 23 47 23 2 7
1 1 0 0 o 24 48 24 2 8
1 1 0 0 1 25 49 25 2 9
1 1 0 1 o 26 4A 26 - -
1 1 0 1 1 27 4B 27 - -
1 1 1 0 O 28 4C 28 - -
1 1 1 0 1 29 4D 29 - -
1 1 1 1 0 30 4E 30 - -
1 1 1 1 1 31 4F 31 - -
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8.4.- CONFIGURATION TABLES for BITS, PARITY AND SIGNAL INPUT

BITS AND PARITY CONFIGURATION

Jumpers position in Bits Parity Jumpers position in Bits Parity
Selector S3 Selector S3
RST RST
aall ki
N 7 Odd - 8 Odd
H F .
1 7 Even [ 8 Even
H |
] 7 Ignored 8 Ignored
n EEN o
None
Jumper closed = I Jumper opened = E HEN
SIGNAL INPUT CONFIGURATION
Signal Input Jumpers position in Signal Input Connector
Type Selector S1 Selector S2 Pin 1 Pin 2 Pin 3

A BCDEFGH I J KLMNO

RS-232 15V Ll (L (L R ot | 45V GND
mmm mm

RS-485
.‘.‘“ e e Signal B | Signal A GND
EEE

RS-422
Signal B | Signal A GND

Internal Load .‘—‘.

RS-485
RS 499 L LI
nilimm m

External Load

= =
=
O
L
O]

L1
RS-423 5V Ll u l - Input +5V GND
EEEN | mm
Loop - | Loop + not used

Loop Powered

m.
2 mA u

5

Loop + | not used Loop -

EEN | Loop - Loop + not used
| |
20 mA Loop + | not used Loop -

+5V Input GND

TTL Level

Loop Powered
ujjum —I
miinmliinn

A=Loopinternally powered
B =Loop externally powered

8.5.- LEVEL LOGIC CONFIGURATION

Level logic for Signal Input configured as 2 mA, 20 mA, RS-423 or RS 232 can KLMNO
be inverted placing the jumpers K and L as shown C

[
e
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9.- CONFIGURATION PROCEDURE

If it is necessary to change the configuration of the instrument, proceed as follows for all models,
series LDP-1XX-S

1.- Check that the instrument is not powered.
2.- Remove the rear cover taking off all the screws to obtain access to the control board.
(See page 6 paragraph 4.3).
3.- Remove all jumpers on the control board. (See paragraph 8.2)
4.- Select brightness using DIP switches 1 & 2 (Selector S4).
5.- Select baud rate using DIP switches 5, 6 & 7 (Selector S4).
6.- Select operating mode using DIP switches 3 & 4 (Selector S4).
7.- Select address using DIP switches 8, 9, 10, 11 & 12 (Selector S4).
8.- Select number of bits and parity using jumpers R, S & T (Selector S3).
9.- Select signal input using jumpers A, B, C, D, E, F, G, H, | & J (Selector S1) and K, L, M, N &
O (Selector S2).
10.- Check that the level logic configuration is the appropriate, if not use jumpers K & L.
(Selector S2).
11.- Close the rear cover using all the screws removed before.
12.- Power-up the instrument with the appropriate power supply.

10.- EXAMPLE APPLICATIONS (For signal type RS-232)

The LDP-1XX-S as a remote display for an IBM computer with connector of 9 pins.

Computer
Pin description 9 pin connector
Pin 1 = No connection 5 /C; 1 ¢)
Pin 2 = No connection o [ m
. - O
i:z i _ -g;g I:—O W || Large display
= O
Pin 5 = Signal Ground -0 o u connector
P!n 6 = DSR 9|0 2 [
Pin 7 = RTS O 0O
Pin 8 = CTS —
Pin 9 = No connection
The LDP-1XX-S as a remote display for an IBM computer with connector of 25 pins.
Computer 25 pin Large display
connector connector
o1 ©
Pin description
' P _ 14| 0 | I m
Pin 1 = No connection O o ]
Pin 2 =TXD o =
Pin 3 = No connection o O:I 2
Pin 4 = RTS o © u
Pin5=CTS o
Pin 6 = DSR %%
Pin 7 = Signal Ground o
Pin 8 to 19 = No connection °5
Pin 20 = DTR o o
Pin 21 to 25 = No connection 1)
o)
o)
o o)
25 9]
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10.1.- SHIFT OPERATING MODE, PROGRAMME EXAMPLE

Power up

Start
addressing

Start
message

Instrument
address Address

Polarity
Overload

Characterto
be placed on
digit MSB

Characterto
be placed on
digitLSB

End of
message

L
Next message

ESC : Resets display to its power-on condition. Has priority

over any other character.

Address : Configured on the switch selector S4 (+30 hex).
All the units with the address, "0" (ASCII 30
hex), will display all data, including the address
code sent, and this address will cause any unit
toreceive data.

Polarity : The middle bar is light-up.

Overload : Led located over the polarity bar is light-up.
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[* =============QMEGA Engineering InC.==============

/* Demo programm for series LDP-XX-S connectedto a PC ~ */

/* Example of comunication in Shift operating mode using XON/XOFF  */
/* To be used under Turbo "C++" of Borland Version 1.01 */

/* Fema Version 01, realized on Dec 1th of 1997  */

/*mode shift*/

#include<bios.h> I*
#include<conio.h>
#include<stdio.h>
#defineCOM1 0 /*
#define COM2 1 /*

#define TRUE 1
#define FALSE 0

#define EVEN 0x18
#define ODD 0x10
#define NONE 0x0

#define BIT7 0x2
#define BIT8 0x3

#define STOP1 0x0
#define STOP2 0x4

#define BAUD300 0x40
#define BAUD600 0x60
#define BAUD1200 0x80
#define BAUD2400 OxAO
#define BAUD4800 0xCO
#define BAUD9600 OXEO

int main(void)

int count, DONE=FALSE; /*counter & end loop condition
char datl,men1[25]; /*temporary data and string*/

I* Initializing Host port *

bioscomp(0,(BAUD9600 | BIT8 | NONE | STOP1),COM2); /*open COM2 port*/
I* Initializing instrument *

bioscom(1,"x13', COM1); [*Start addressing (XOFF)*/

* Main loop of the programm *

ciscr(); /*Clear Screen*/

while('DONE){ [*start transmmision loop*/

I* Read message introduced using the keyboard */
count=0

/*reading the string introduced using the keyboard*/
gotoxy(10,3);
printf(“enter the mesage (0-7 characters)"); /*Until press Enter key*/

do{
datl=getche();
Men1[count]=datl;
count++;
Jwhile (dat1!="\x0d);
menl[count]="\r";
I* Send the message and present it on the screen */

cirscr();

bioscom(1,"x11',COM2); /*Send XON*/
gotoxy(12.10);

printf("XON");

bioscom(1,'0' , COM2); /* Send address*/
printf("0");

count=0

I* Message Loop Transmmision */
while (menZl[count]!="\r'){
/*Covert to capital letters to see the small letters*/
if (menl[count]<123 & menl[count]>96) menl[count]=menl[count]-32;
*/Print on the screen and send every message character to the port until carriage return*/
printf("%c", menl[count]);
bioscom(1,meni[count],COM2);
count++;

bioscom(1,'x13',COM2); /*Send XOFF; End of message*/
printf("XOFF");

return 0;

' Demo programm for series LDP-XX-S connected to a PC

' Example of comunication in Shift operating mode using XON/XOFF
' Realizer for Microsoft Qbasic, version 1.1

' Fema Version 01, realized on Dec 1th of 1997

OPEN "COM2:9600,N,8,1,0P0,RS,TB20,RB20" FOR RANDOM AS #1
'‘Open port 2 without protocols, 9600, 8, none, buffers for 20 characters'
CLS

PRINT#,CHR$(19)

DO

LOCATE 10,5

INPUT "Enter message";A$
A$ = UCASES$(AS)

CLS

LOCATE 12,5

PRINT "XON 0" + A$ + " XOFF" 'Print string on screen’
PRINT #1, CHR$(17) + "0" +A$ + CHR$(19) 'Send string to the port'

LOOP WHILE NOT (A$="") ‘Until empty string is entered'

‘Conversion to capital letters'



10.2.- STROBE OPERATING MODE, PROGRAMME EXAMPLE

Power up

Start
addressing

Start
message

Instrument

address Address

Polarity
Overload

Characterto
be placed on
digit MSB

Characterto
be placed on
digitLSB

End of
message

e
Next message

ESC : Resets display to its power-on condition. Has priority

over any other character.

Address : Configured on the switch selector S4 (+30 hex).

All the units with the address, "0" (ASCII 30

hex), will display all data, including the address
code sent, and this address will cause any unit

toreceive data.
Polarity : The middle bar is light-up.
Overload : Led located over the polarity bar is light-up.

/¥ =============OMEGA Engineering Inc.==============
/* Demo programm for series LDP-XX-S connected to a PC */
/* Example of comunication in Strobe operating mode using STX/ETX */

/* To be used under Turbo "C++" of Borland Version 1.01 *
/* Fema Version 01, realized on Dec 1th of 1997 */

/*mode strobe*/

#include<bios.h> *
#include<conio.h>
#include<stdio.h>
#defineCOM1 0 /*
#define COM2 1 /*

#define TRUE 1
#define FALSE 0

#define EVEN 0x18
#define ODD 0x10
#define NONE 0x0

#define BIT7 0x2
#define BIT8 0x3

#define STOP1 0x0
#define STOP2 0x4

#define BAUD300 0x40
#define BAUD600 0x60
#define BAUD1200 0x80
#define BAUD2400 OxAO
#define BAUD4800 0xCO
#define BAUD9600 OxEO

int main(void)
int count, DONE=FALSE; /*counter & end loop condition

char datl,menl[25]; /*temporary data and string*/
ciscr(); /*Clear Screen*/

* Initializing Host port. */
bioscomp(0,(BAUD9600 | BIT8 | NONE | STOP1),COM2); /*open COM2 port*/
* Initializing instrument */

bioscom(1,"x3', COM1); /*Start addressing (ETX, also XOFF)*/

* Main loop of the programm *

while('DONE){ [*start transmmision loop*/

I* Read message introduced using the keyboard */
count=0 I*reading the string introduced using the keyboard*/
gotoxy(10,3);

printf("enter the mesage (0-7 characters)"); /*Until press Enter key*/

dof

datl=getche();

Men1[count]=datl;

count++;

Jwhile (dat1!="x0d);
menl[count]="\r";
I* Send the message and present it on the screen */
cirscr();
{
bioscom(1,'x2',COM2); /*Send STX*/
gotoxy(12.10);
printf("STX");
bioscom(1,'0', COM2);
printf("0");
count=0

/* Send address*/

* Message Loop Transmmision, */
while (menl[count]!="\r'){
/*Covert to capital letters to see the small letters*/
if (menl[count]<123 & menl[count]>96) menl[count]=menl[count]-32;
*/Print on the screen and send every message character to the port until carriage return*/
printf("%c", menl[count]);
bioscom(1,meni[count], COM2);
count++;

h
bioscom(1,'\x3',COM2);
printf("ETX");
}
}

return 0;

/*Send ETX, End of message*/

' Demo programm for series LDP-XX-S connected to a PC

' Example of comunication in Strobe operating mode using STX/ETX
' Realizer for Microsoft Qbasic, VERSION 1.1

' Fema Version 01, realized on Dec 1th of 1997

OPEN "COM2:9600,N,8,1,CD0,CS0,0S0,0P0,RS,TB20,RB20" FOR RANDOM AS #1
'‘Open port 2 without protocols, 9600, 8, none, buffers for 20 characters'

CLS

PRINT#1,CHR$(3)

DO

LOCATE 10,5

INPUT "Enter message"; A$

A$ = UCASES$(AS) ‘Conversion to capital letters'

CLS

LOCATE 12,5

PRINT "STX 0" + A$ + " ETX" 'Print string on screen’
PRINT #1, CHR$(2) + "0" +A$ + CHR$(3) 'Send string to the port'

LOOP WHILE NOT (A$="") ‘Until empty string is entered'
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10.3.- STROBE OPERATING MODE USING XON/XOFF, PROGRAMME EXAMPLE

[+ =============OMEGA Engineering Inc.==============
/* Demo programm for series LDP-XX-S connected to a PC */
/* Comunication from an IBM compatible computer in Shift
operating mode using XON-STROBE-XOFF  */
/* In Turbo "C++", Borland Version 1.01 */
Power Up /* Fema Version 01, realized on Dec 1th of 1997 *
/* mode strobe*/

#include<bios.h> I*
#include<conio.h>
#include<stdio.h>
#define COM1 0 /*
#define COM2 1 /*

Start

addressing
#define TRUE 1
#define FALSE 0

Start
message

#define EVEN 0x18
#define ODD 0x10
#define NONE 0x0

#define BIT7 0x2

Instrument #define BIT8 0x3

address #define STOP1 0x0

#define STOP2 0x4

#define BAUD300 0x40
#define BAUD600 0x60
#define BAUD1200 0x80
#define BAUD2400 OxAQ
#define BAUD4800 0xCO
#define BAUD9600 OxEO

Polarity
Overload

Characterto
be placed on
digit MSB

int main(void)

{

int count, DONE=FALSE; /*counter & end loop condition

char datl,menl[25]; /*temporary data and string*/

ciscr(); [*Clear Screen*/

I* Initializing Host port. */
bioscomp(0,(BAUD9600 | BIT8 | NONE | STOP1),COM2); /*open COM2 port*/
I* Initializing instrument *

bioscom(1,"x19', COM1); /*Start addressing (XOFF)*/

* Main loop of the programm *

while('DONE){ [*start transmmision loop*/
I* Read message introduced using the keyboard */
count=0 [*reading the string introduced using the keyboard*/
gotoxy(10,3);
printf("enter the mesage (0-7 characters)”); /*Until press Enter key*/
do{
datl=getche();
Men1[count]=datl;
count++;
Jwhile (dat1!="\x0d);
menl[count]="\r";
* Send the message and present it on the screen */
cirser();
{
bioscom(1,'x11',COM2); /*Send XON*/
gotoxy(12.10);
printf("XON");
bioscom(1,'0' , COM2); /* Send address*/
printf("0");
count=0

Characterto
be placed on
digitLSB

Strobe
character
OD hex or 13d

* Message Loop Transmmision */
while (menl[count]!'="r')}{

/*Covert to capital letters to see the small letters*/
End of STROBE if (meni[count]<123 & menl[count]>96) meni[count)=meni[count]-32;
message */Print on the screen and send every message character to the port until carriage return*/
printf("%c", menl[count]);
bioscom(1,meni[count], COM2);
count-++;

}
bioscom(1,'x0D',COM2); /*Send 0D hex STROBE*/
printf("STROBE");
bioscom(1,"x13',COM2); /*Send XON, end of message*/
printf(XOFF);
S }

)
Next message return 0;

' Demo programm for series LDP-XX-S connected to a PC

. . L . ' Example of comunication in Strobe operating mode using XON-STROBE-XOFF
ESC : Resets display to its power-on condition. Has priority * Realizer for Microsoft Qbasic, VERSION 1.1

over any other character. ' Fema Version 01, realized on Dec 1th of 1997
Address : Configured on the switch selector S4 (+30 hex).

A o OPEN "COM2:9600,N,8,1,CD0,CS0,DS0,0P0,RS, TB20,RB20" FOR RANDOM AS #1
All the units with the address, "0" (ASCII 30 hex),

'‘Open port 2 without protocols, 9600, 8, none, buffers for 20 characters'

will display all data, including the address code CLS
sent, and this address will cause any unit to gg‘NT#vaHR$(19)
_ receive data. o LOCATE 10,5
Polarity : The middle bar is light-up. INPUT "Enter message";A$
Overload : Led located over the polarity bar is light-up. ‘éf; UCASES(A3) ‘Conversion to capital letters’
LOCATE 12,5
PRINT "XON 0" + A$ + " (STROBE) XOFF" 'Print string on screen’

PRINT #1, CHR$(17) +*
LOOP WHILE NOT (A$

" +A$ + CHR$(13) + CHR$(19); 'Send string to the port'
) ‘Until empty string is entered'
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11.- INSTALLATION

1.- Prepare a panel cut-out with the dimensions indicated on paragraph 12.
2.- Slide the instrument (1) into the cut-out.
3.- Slide the two fixation pieces (3) with T shape by both lateral sides of the instrument, such as it

is shown on the drawing below.
4.- Turn the screw bolt until it is pressed firmly against the panel (4) and the instrument (1) remains

totally fixed.

5.- The front part of the instrument has the necessary elements to provide an IP 65 protection. If the
panel where this instrument must be installed, it must to comply some protection standards
against water splashes, then a rubber profile must be installed with a rectangular or round shape
(5) on the place indicated and shown on the drawing below.

PANEL CUT-OUT

4
E
-—— D
7.
Panel thickness : Max. 14 (0.55)
Min. 2.5 (0.10)
Anti-Glareredlens
DIMENSIONS PANEL CUT-OUT WEIGHT POWER
Digits Height A B C D E
4 57 (2.3) 264(10.4) | 120(4.75) | 112 (4.41) | 256(10.07) | 112(4.4)| 2.3Kg (5 Ibs) 6 Va
4 100 (4) 480 (18.9) | 180(7.09) | 112(4.41) | 472(18.58) | 172(6.77)| 5Kg (11 Ibs) 12 VA
6 57 (2.3) 384(15.12) | 120(4.75) | 112 (4.41) | 376(14.8) | 112(4.4)| 2.7 Kg (6 Ibs) 6 VA
6 100 (4) 688(27.1) | 180(7.09) | 112(4.41) | 680(26.77) | 172(6.77)| 5.7 Kg (12.51bs) | 12 VA

Dimensions in mm. Parenthesis are in inches or pounds.
Add 27 mm (1.1) to the dimension C for power connector.
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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA warranty adds an additional one (1) month grace
period to the normal one (1) year product warranty to cover handling and shipping time. This ensures
that OMEGA’s customers receive maximum coverage on each product.

If the unit malfunction, it must be returned to the factory for evaluation. OMEGA'’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective it will be repaired or replaced at no
charge. OMEGA’'s WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits, improper
repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of having been
tampered with or shows evidence of having been damaged as a result of excessive corrosion; or current,
heat, moisture or vibration; improper specification; misapplication; misuse or other operating conditions
outside of OMEGA's control. Components which wear are not warranted, including but not limited to
contact points, fuses and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However OMEGA
neither assumes responsibility for any omissions or errors nor assumes liability for any damages
that result from the use of its products in accordance with information provided by OMEGA, either
verbal or written. OMEGA warrants only that the parts manufactured by it will be as specified and
free of defects. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND
WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES
INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE HEREBY DISCLAIMED.

LIMITATION OF LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total
liability of OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the component
upon which liability is based. In no event shall OMEGA be liable for consequential, incidental or
special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way. OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGAS’'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the package
and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the following

information available BEFORE contacting OMEGA:

1. Purchase Order number under which the product was
PURCHASED,

2. Model and serial number of the product under warranty,
and
3. Repairinstructions and/or specific problems relative to

the product.

FOR NON-WARRANTY REPAIRS, consult OMEGA for

current repair charges. Have the following information

available BEFORE contacting OMEGA:

1. Purchase Order number to cover the COST of the

repair,

2. Model and serial number of the product, and

3. Repairinstructions and/or specific problems relative
to the product.

OMEGA'’s policy is to make running changes, not model changes, whenever an improvementis possible.
This affords our customers the latest in technology and engineering.

OMEGA is aregistered trademark of OMEGA ENGINEERING, INC.

© Copyright 1998 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied, reproduced,
translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without prior written consent of OMEGA
ENGINEERING, INC.
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Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

TEMPERATURE

M Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
M Wire: Thermocouple, RTD & Thermistor

M Calibrators & Ice Point References

M Recorders, Controllers & Process Monitors

M Infrared Pyrometers

PRESSURE, STRAIN AND FORCE

M Transducers & Strain Gauges

M Load Cells & Pressure Gauges
M Displacement Transducers

M Instrumentation & Accessories

FLOW/LEVEL

M Rotameters, Gas Mass Flowmeters & Flow Computers
M Air Velocity Indicators

M Turbine/Paddlewheel Systems

M Totalizers & Batch Controllers

pH/CONDUCTIVITY

M pH Electrodes, Testers & Accessories

M Benchtop/Laboratory Meters

M Controllers, Calibrators, Simulators & Pumps
M Industrial pH & Conductivity Equipment

DATA ACQUISITION

M Data Acquisition & Engineering Software

M Communications-Based Acquisition Systems
M Plug-in Cards for Apple, IBM & Compatibles
M Datalogging Systems

M Recorders, Printers & Plotters

HEATERS

M Heating Cable

M Cartridge & Strip Heaters
M Immersion & Band Heaters
M Flexible Heaters

M Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

M Metering & Control Instrumentation

M Refractometers

M Pumps & Tubing

M Air, Soil & Water Monitors

M Industrial Water & Wastewater Treatment

M pH, Conductivity & Dissolved Oxygen Instruments

M 3192/ 1298
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