DMEGA ... YOur Source for

Process Measurement and Control

TEMPERATURE

0 Thermocouple, RTD & Thermistor Probes, Connectors, Panels
& Assemblies

O Wire: Thermocouple, RTD & Thermistor

O Calibrators & Ice Point References

O Recorders, Controllers & Process Monitors

PRESSURE/STRAIN

O Transducers & Strain Gauges
O Load Cells & Pressure Gauges
O Instrumentation

FLOW

O Rotameters & Flowmeter Systems
O Air Velocity Indicators

O Turbine/Paddlewheel Systems

O Vortex Meters and Flow Computers

pH

O Electrodes & Transmitters
O Benchtop/Laboratory Meters
O Controllers, Calibrators & Simulators

DATA ACQUISITION

O Data Acquisition and Engineering Software
O Communications-Based Acquisition Systems
O Plug-in Cards for Apple, IBM & Compatibles
O Data Logging Systems

O Recorders, Printers & Plotters

HEATERS

O Heating Cable

[ Strip Heaters

O Cartridge Heaters

O Immersion Heaters

0O Tubuwlar & Band Heaters

LY=OMEGA

ENGINEERING, INC.
An OMEGA Technologies Company
One Omega Drive, Box 4047
Stamford, CT 06907-0047
(203) 359-1660 Telex: 3996404 Cable: OMEGA FAX: (203) 359-7700

USDOC 0290

Operator’s Manual

LDX-2
LOOP POWERED
TRANSMITTER

L Y= QVIEGA

An OMEGA Technologies Compan_v



)
WARRANTY

OMEGA warranis this unit 1o be lroe of defects in and wor p and (o gve y service lor a porod
of 13 months from date of purchase. OMEGA Warranty adds an additional ong (1) month grace period 10 the normal
ona (1) year product warranty 1o cover hanaling and shipping ima. This ansuraes that our customers recenve maximum
covarage on each product. If the unit should maifunction, it must be returned 1o the factory for evaluation. Our Customer
Service Dapartment will issue an Authonzed Return (AR) number m\msalalely upon phone or wntten request. Upon
examination by OMEGA. if the unit is found to be del: it will be rep: at no charge. However, this
WARRANTY is VOID it the unit snows evidence of having been tampered wuh or sm)ws evidence of being damaged
as a result of axcessive cormosion: or current, heal, marsture or vibration: improper specification: misapplication; misuse
or other operating conditions outsida of OMEGA's cantrol. Components which wear or which are damaged by misuse
are not warranted. These include contact points, fuses, and triacs.

THESE UNITS ARE INHERENTLY DANGERQUS AND ARE INTENDED TO BE INSTALLED AND USED ONLY BY
QUALIFIED PERSONNEL. NO WARRANTY EXTENDED HEREIN WILL APPLY IF SUCH UNITISINSTALLED OR
USED BY UNQUALIFIED PERSONNEL. THERE ARE NO WARRANTIES EXCEPT AS STATED HEREIN. THERE
ARE NO QTHER WARRANTIES, EXPRESSED OR IMPLIED. INCLUDING BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND OF FITNESS FOR A PARTICULAR PURPOSE. OMEGA
ENGINEERING, INC. IS NOT RESPONSIBLE FOR ANY DAMAGES OR LOSSES CAUSED TO OTHER
EQUIPMENT, WHETHER DIRECT, INDIRECT. INCIDENTAL, SPECIAL OR CONSEQUENTIAL, WHICH THE
PURCHASER MAY EXPERIENCE AS A RESULT OF THE INSTALLATION OR USE OF THE PRODUCT. THE
BUYER'S SOLE REMEDY FOR ANY BREACH OF THIS AGREEMENT BY OMEGA ENGINEZRING, INC. OR ANY
BREACH OF ANY WARRANTY BY OMEGA ENGINEERING. INC. SHALL NOT EXCEED THE PURCHASE PRICE
PAID BY THE PURCHASER TO OMEGA ENGINEERING. INC. FOR THE UNIT OR UNITS OR EQUIPMENT
DIRECTLY AFFECTED BY SUCH BREACH.

EVERY PRECAUTION FOR ACCURACY HAS BEEN TAKEN IN THE PREPARATION OF THIS MANUAL.
HOWEVER, OMEGA ENGINEERING, INC. NEITHER ASSUMES RESPONSIBILITY FOR ANY OMISSIONS OR
ERRORS THAT MAY APPEAR NOR ASSUMES LIABILITY FOR ANY DAMAGES THAT RESULT FROM THE USE
OF THE PRODUCTS IN ACCORDAMNCE WITH THE INFORMATION CONTAINED IN THE MANUAL
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One Omega Drive, Box 4047
Stamlord. Connecticut 06907-0047

Call CMEGA Toll Free*

Sales: 1-800-82-66342 / 1-800-TC-OMEGA

Customer Service: 1-800-622-2378 / 1-800-622-BEST

Engineering Assistance: 1-800-872-9436 / 1-800-USA-WHEN

*In CT: (203) 359-1660 CABLE: OMEGA EASYLINK: 62968934
And International TELEX: 996404 FAX: (203) 359-7700

Return Requests/inquiries

Direct all warranty and repair requests/inqulries to OMEGA Customer Service Department,
telephone number (203) 359-1660. BEFORE RETURNING ANY INSTRUMENT, PLEASE
CONTACT THE OMEGA CUSTOMER SERVICE DEPARTMENT TO OBTAIN AN AUTHORIZED
RETURN (AR) NUMBER. The designated AR number should then be marked on the outside of
the return package.
To avoid processing delays, also please be sure to include:

1. Returnee’s name, address, and phone number.

2. Model and Serial numbers.

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

OMEGA" is a registered trademark of OMEGA ENGINEERING, INC.
© Copyright 1990 OMEGA ENGINEERING., INC. Al rights reserved including illustrations. Nothing
in this manual may be reproduced in any manner, either wholly or in part for any purpose whatsoever

without written permission from OMEGA ENGINEERING, INC.
Printed in US.A
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SECTION 1 HANDLING

This LVDT Transmitter is subjected to strict quality control procedures
throughout manufacture and assembly and is well-protected during
transit. We must be advised immediately if it is damaged when
received.

The ABS plastics enclosure of the boxed version is impact resistant,
ie, it has been designed to withstand knocks in an industrial environ-
ment. The electronics require more careful handling. Please avoid
dropping the unit or touching the exposed printed circuit board with
screwdrivers or fingers during installation.

SECTION 2 UNPACKING

Remove the Packing iist and verify that all equipment has been re-
ceived. If there are any questions about the shipment, please call
the OMEGA Customer Service Department at 1-800-622-2378.

Upon receipt of shipment, inspect the container and equipment for
any signs of damage. Take particular note of any evidence of rough
handling in transit. Immediately report any damage to the shipping
agent.

NOTE
The carrier will not honor any claims unless all shipping
material is saved for their examination. After examining
and removing contents. save packing material and car-
ton in the event reshipment is necessary.

SECTION 3 STORAGE

If the signal conditioner is not to be installed immediately, we recom-
mend that it be returned to its origiani packing for storage purposes.
The storage environmental temperature shouid be within the range
—40 to +80°C (—40 to 176°F).

SECTION 4 GENERAL DESCRIPTION

The Model LDX-2 Transmitter is designed for use with ac inductive-
type LVDT displacement transducers. It has a dual function: (1) its
onboard oscillator derives power from the supply and produces a sine
wave carrier to drive the transducer primary winding; (2) its amplifier,
demodulator and filter circuit conditions the transducer output and
a voltage-to-current converter provides the dc milliamp current drive.
The transmitter is expecially suitable where a readout is required at
a substantial distance from the transducer and for interfacing with
a controller or computer in automated manufacturing processes.

LDX-2 Transmitters will operate with most of OMEGA's LD200 & 300
transducers. (See Tables 1and 2 in section 9.0 and 10.0 for a full list).
Switches on the printed circuit card are used to set up the conditioner
for a specific transducer type and onboard Span/Zero controls are
provided for calibration purposes.

A 4-20mA Transmitter is suited to current-driven indicators and pro-

vides a direct compatible interface with computerized data acquisi-

tion and control systems. The Transmitter (Figure 1) draws 4mA to
1

operate the electronics while the position of the transducer controls
a 0-16mA current sink wired in parallel. Thus, the position of the
transducer is indicated by the current consumption and a broken
cable is identified by zero current. This inherent ability for fault in-
dication, together with its low susceptibility to electrical noise and
cable resistance, and the need for only two wires make the 4-20mA
Transmitter ideal for use in industrial environments.

4 to 20mA, two wire

Red 13 +V 0 to 20mA
Primary { Blue 7 to m + V supply
— 2 +V 4mA
Transducer White 6
s —3 ov ov
econdary { Greenj , 5

A 0-20mA Transmitter (Figure 2) works on the same principle, but
without linking the two current drives. It can therefore be used with
a simpler indicator although it needs a third wire.

0 to 20mA, three wire
leav
Red
2 +V 0 to 20mA + V supply

1
Primary { Blue 7
2 ltvama ]
Transducer White 3 6 V Soia
Secondary { Green 5 oy 0y

4

Yellow wire not connected

SECTION 5 PHYSICAL DESCRIPTION

The LDX-2 Transmitter is supplied enclosed in a grey ABS plastic box
measuring 4.75 in. x 3.14 x 2.16 deep with sealed cover and cable en-
tries, one for the transducer wire and the other for the supply cable.
Cable glands accept wires from 0.04 in. to 0.20 in. diameter.

SECTION 6 MOUNTING

The LDX-2 has 0.165 in. diameter mounting holes on 4.25 in. x 197 in.
centers. These mounting holes are segregated from the electronics
by partitioning in the box moulding, which may thus be secured to
any surface, using only two screws without affecting the sealing.

NOTE
Two securing screws and two nuts for aiternative fixing
to a DIN46277-1 rail are supplied loose with the
transmitter.



SECTION 7 WORKING ENVIRONMENT

Model LDX-2 Transmitters will operate in environmental temperatures
from 0 to 70°C (32 to 158°F).

Provided the lid and cable entry seals have been properly applied,
the enclosure will withstand low pressure water hosing. This version
is therefore ideally suited for installation in dirty or damp industrial
environments or in the open where it may be exposed to rain.

SECTION 8 ELECTRICAL SAFETY

Under normal circumstances, you are unlikely to come to any real
harm from the low voltages and currents used in the LDX-2 Transmit-
ter. However, the electrical connections should be made with the
power off. The switch settings, Span and Zero control adjustments
can be undertaken with the power on, but with care to avoid damage
to the electronics.

SECTION 9 WIRING

Cable connections are made to the boxed PCB by means of seven
screw terminals located as shown in Figure 3.

t
Zero 1 8 22
Switches
4010
Q|05

LR =

D®o7 ZOSD
10 |8|]

Span

Figure 3. Layout of Box

Unscrew and remove the lid. Remove the plastic nuts from the cable
entries, taking care not to lose the sealing washers. Insert each cable
through holes in one nut, washer and gland body leaving sufficient
length inside to make the connections. On completion of wiring, the
nuts are replaced and finger tightened to make the seal. For thinner
than normal cabling it may be necessary to apply half a turn on the
nut after finger tightening.

9.1 POWER SUPPLY

A DC power supply of 13V to 48V and up to 30mA is required.
Because the transmitter is frequently installed at a consider-
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9.2

9.3

able distance from the indicator/control point, there is a
possibility that the supply cable connections will be reversed.
The transmitter is protected by an internal diode against
possible damage caused by reversed polarity.

For correct operation 13V must be achieved at the transmit-
ter at 20mA full scale, the total resistance of the installed in-
dicator and cable must not be too large. As a general guide
do not exceed the value of R calculated using the following
formula:

R < Vs-13 ohms
- 0.02

Where Vs = actual power supply voltage
For example, if Vs = 24V, r < 550 ohms.

TRANSDUCER CONNECTION

Connect the transducer primary and secondary winding wires
to terminals 1 to 4 in accordance with the color coding in
Figure 4. Connections should be made according to the type
of transducer being used and color coding of wires. In both
cases, these transducer connections will give a rising cur-
rent output for an outward movement of the armature. If the
current is required to increase on the inward stroke, the secon-
dary connections shown in Figure 4 must be reversed.

Figure 4a - LD 300 Series

Red 1

Primary { Blue ) LDX-2
Transducer White 3
Secondary Green 4

Note: Yellow wire if provided is not connected.

Figure 4b - LD200 Series

Yetlow/Black[

Primary { Yellow/Red | , LDX-2
Transducer Red 3
Secondary Black 4

Note: Green and Blue wires should be connected together
only.

4-20mA TWO-WIRE TRANSMITTER
Connections for the transducer cable are as before. In the
case of this supply cable, make connections to terminals 5

and 7 as shown in Figure 1 and additionally wire terminal 6
to terminal 7 inside the enclosure.

4



9.4  0-20mA THREE-WIRE TRANSMITTER

Connect the power supply cables as shown in Figure 2, note
that the third wire from pin 6 is now connected to the power
supply and not pin 7.

10.0 SELECTABLE GAINS

Switches and adjustment control can be identified using Figure 3
or the internal label of the LDX-2 box. The switches move in the direc-
tion of the point for “ON". A ballpoint pen or small screwdriver can
be used for this purpose.

The amount of signal amplifications will depend upon the sensitivi-
ty of the transducer being used with the transmitter. The amplifier
gain can be set to two different ranges, selected by means of switch
8. Switch ON gives high gain and switch OFF gives low gain.

The span control provides for fine gain adjustment, it gives a varia-
tion of 5:1 and the resultant stroke ranges available for use with each
transducer are given in Table 1.

TABLE 1 RANGES

TRANSDUCER + RANGE USABLE (MM)
4-20 MA 0-20 MA
LOW GAIN | HIGH GAIN | LOW GAIN | HIGH GAIN

LD200-1.25 04to 20| 01to 06| 05to 25| 0.1t0 0.7
LD200-2.5 05to 25| 0.1to 07| 06to 32| 0.2to 09

LD200-5 10to 52| 03to 15| 1.3to 6.5| 04to 1.8
LD200-7.5 21to 104| 06to 29| 26to 13 0.7to 3.7
LD200-10 39to 193] 1.1to 55| 48to 24.1| 1.4to 6.8
LD300-15 31to 156 | 09to 44| 39to 195| 1.1to 5.5
LD300-25 53to 265| 1.5to 75| 6.7to 33.2| 19to 9.4

LD300-50 11.4to 57.0| 3.2to 16.1|14.3to 71.3| 4.1to 20.2
LD300-100 -121.2to 106.0| 6.0 to 30.0 | 26.6t0 132.6 | 7.6to 37.6
LD300-250 14210 71.4 |50.5t0 252.4 | 18.0 to 90.0 | 63.0 to 316.0

NOTE
The upper gain limit will be set by the transducer. For ex-
ample, although the 4-20mA electronics with low gain will
allow an LD200-1.25 transducer to be used over the stroke
range *2.0mm, it is only a 1.25mm transducer, so
+1.25mm is the practical limit.

Sufficient zero adjustment is provided so that the minimum range
can be used anywhere in the maximum range. For example, with an
LD300-100 you can get a 4-20 ma signal relative to a 20mm displace-
ment (the minimum range) with a reference point anywhere in the
range of + — 109mm (the maximum range).

SECTION 11  TRANSDUCER CONFIGURATIONS

Switches numbered 1to 7 are used to get the LDX-2 to suit the type
of transducer being used. The positions are listed in Table 2. SW8
controls the gain and is shown in the best position to achieve full
scale output for full transducer displacement.

TABLE 2. SWITCH SETTINGS

TRANSDUCER | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8

LD200-1.25 OFF | OFF | ON | ON | ON | ON | ON | OFF
LD200-2.5 OFF | OFF | ON | ON | ON | ON | OFF | OFF

LD200-5 OFF [ OFF | ON | ON | OFF | OFF | ON | OFF
LD200-7.5 OFF | OFF | ON [ ON | ON | ON | OFF | OFF
LD200-10 OFF | OFF | ON | ON | OFF | OFF | ON | OFF
LD300-15 OFF | OFF | ON | ON | OFF | OFF | ON | OFF
LD300-25 OFF | OFF | ON | ON [ OFF | ON | OFF | OFF
LD300-50 OFF | OFF | ON | ON [ OFF | ON | OFF | OFF

LD300-100 OFF | OFF | ON | ON | OFF | OFF | ON | OFF
LD300-250 OFF | OFF | ON | ON [ OFF | OFF [ ON | ON

SECTION 12 CALIBRATION

First check that the transducer and power supply cables have been
correctly wired to the transmitter as previously described. Using a
small screwdriver, turn the Span control fully anti-clockwise (counter-
clockwise) and the Zero control fully clockwise.

121 4-20 mA TRANSMITTER

Move the transducer to the 4mA end of its required travel and
adjust the Zero control to give 4mA. If 4mA cannot be obtain-
ed, rotate the Span control clockwise until it can.

Move the transducer to the 20mA end of its required travel
and adjust the Span control to give 20mA. If the output stays
at 4mA or falls, again the transducer white and green con-
nections are probably reversed. It will prove necessary to ad-
just the Zero and Span controls more than once to achieve
a satisfactory stroke range.

12.2 0-20 mA TRANSMITTER

Move the transducer to the OmA end of its required travel and
adjust the Zero control to give OmA on an indicator. The con-
trol should be set for just OmA since the current cannot go
negative and a wide range of Zero control may produce OmA.
It may be necessary to slightly adjust the Span control
clockwise, in association with Zero control, in order to
achieve OmA if the transducer is being operated over a small
range at one end of its travel.

Move the transducer to the 20mA end of its required travel
and adjust the Span control to give 20mA. If the current stays
at OmA, try reversing the white and green transducer connec-
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tions. It may prove necessary to adjust the Zero and Span con- OMEGAI L YO U R SO U RCE

trols more than once to achieve a satisfactory stroke range.

O OO ANDGONTROL o

Supply Protection Protected internally against | oaemad il
reversed connections These are the FREE ‘
Transducer Drive 0.9V rms at 5kHz nominal, : complete refgrence
13kHz switchable books you will want to
Non-Linearity Better than 0.02% : keep within reach at all
Frequency Response 25Hz cut off, critically damped ! times. Send for your
Output Ripple 0.1% rms maximum LATEST COPY now!
Effect of Supply Change Negligible
Effect of Temperature Change Zero 0.01% per °C typical
Span 0.01% per °C typical
Longterm Stability Zero 0.2% per year typical
Span 0.3% per year typical
Oscillator Protection Open and short circuit protected = ———
Transducer Sensitivity Range 30 to 530mV/V in 2 coarse gain O
positions PRESSURE
Range of Gain control 3.5:1 switched : M‘{:‘;,f,{g;g"
5:1 adjustable : "Qm{mnuu
Range of Zero control Up to 100% on maximum gain S

T2 i
: B LJ One Omega Drive, Box 4047
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(203) 359-1660 Telex: 996404
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