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SECTION 1
GENERAL INFORMATION

1.1 SCOPE OF MANUAL
This document contains the operating and mainfenance Information
for the Differential Resistance Transmitter, (ORT) menufectured
by MOORE INDUSTRIES INC., Sepulveda, Califormla.

The DRT is a resistance bulb transmitter that accepts Inputs from
two platinum R.T.D.'s, processes the signals and produces 8

corresponding voltage output.

1.2 UNIT PHYSICAL DESCRIPTION

The transmitter consists of a single primted circult card thet
holds all of the electronic components, with the exception of the
femperature sensing elements. Tha DRT Is not enclosed In & housing,
but mode! number as well as the customer stock code identification
are indicated on the components side of the card.

1.3 MODEL NUMBER EXPLANATIOM

MOORE INDUSTRIES' mode! numbers describe an Instrumsat's type,
functional characteristics, cperating parsswter, and Include
option Identification. If all accospanying docussatation of a
unit Is missing, the model nusber mey be used to cbfein fechnical
Information on the unit by following the example of Table 1-2.



Unit type

RTD, 0-20chms
DC power Input
Printed circult

TABLE 1-1

e ION

DRT/0-200hm/. |- W/24V0C [PC]




SECTION

CALIBRATION PROCEDURES

2.1 GENERAL INFORMAT ION

This section provides Information about unit calibration. Units
with standard input and output levels are normally calibrated ot
the factory. After the unit Is unpacked, general opersting level
checks of units |s recommended. Usually these checks, specified
in this section under calibration procedures, require |ittle

or no adjustments. |f units are ordered with factory cal ibration,
an exact calibration Is performed at the factory. Adjustments
should not be made In the field on théses units unless & new
range of Input or output signal level Is desired.

2.2 CONTROLS DESCRIPTION AND LOCATION

The controls consist of ZERD and SPAN adjustments, located on
the unit. The controls are multiturn potentiometers that are
ad justed with a blade screwdriver.

CAUTION
USE BLADE SCREWORIVER NOT MORE THAN 0.1
INCH (2.54 mm) WIDE. USE OF A WIDER
BLADE MAY PERMANENTLY DAMAGE THE
POTENT IOMETER MOUNT ING.

This type of potentiometer usually requires 20 turns of the
shaft to move the wiper trom one end of Its range to the other.
It is equipped with a slip clutch at either end of Its travel

to prevent damage i* It Is turned beyond the wiper stop. Usually
a slight change in feel will be noticed when the clutch Is
slipping. However, I|f this change Is not ocbserved, elther end



ECTION

CALIBRATION PROCEDURES

can be reached by turning the shaft 20 turns Iin the desired

direction. Controls are connected, so turning the shaft clockwise

increases the quantity or makes it more positive, and turning
the shaft counterclockwise has the opposite effect.

2.3 TEST EQUIPMENT AND TOOLS REQUIRED

Test equipment and tools required for callbration of the unit
are described In Table 2-1; they are not supplied and must be
provided by the customer at the installation or test site.

2.4 TEST EQUIPMENT SETUPS

Off-line calibration for all units require the same test equlpment
setups regardless of option or physical configuration. The
huutupl requirements and physical preparations may vary on some
units. The following paragraphs define the general test and
setup and identify the units that require special sttention for
test preparation and connectlons.

2.5 GENERAL TEST EQUIPMENT SETUPS

The test equipment setup required for calibration of all units
dis ldentical, and Figure 2-1 shows the general test setup
configuration for the types of RTD bulbs speciflied.

2.6 CALIBRATION OF UNITS

Units are calibrated and checked for proper performence at the
factory before they are shipped. However, unless calibration was
requested to a specific set of Input-output values, the unit
performance should be checked by the user before the unit Is .
placed In service. Calibration consists of simulating the

operating signal input and adjusting the unit to obtain the specifled
output.



A precision decade resistance box and an output monitoring device

are required for calibration. The resistance box and output
monitoring device must have an accuracy within 0.05% or better.

To
a.
b.

Ce.

callbrate a unit, proceed as follows:

Connect unit and test equipment as shown In Figure 2-1.
Apply power to the unit.

Adjust the resistance box to a value equal to the sinimm
resistance of the bulb to be used In actual operstion.

Ad just the ZERD potentiometer to obtain 0F output with the
minlmm resistance connected to the Input terminals.

Adjust the resistance box to a value equal to the esximm
resistance of the bulb to be used In actual operation.
Adjust the SPAN potentiometer to obtain 1008 output with the
maximum resistance applied as In step (e).

Repeat steps (c) through (f) until no further adjustment of
either the ZERD and SPAN potentiometer is required.

Subtract the minimum resistance used in step (c) from the
maximum resistance used in step (e). Calculate 298, 508 and
758 of this difference. * Add these calculated percentages of
resistance range to the Input used in step (c). Adjust the
resistance box to each of these values and check that the
output is linearly proportional. _
After step (h) has been successfully completed, turn off the
power Input to the unit and disconnect the test equipment.




TABLE 2-1.

Scrowdriver (blade)

RTD or Resistance

OC Yoltmeter

0C Millioemeter

Blade not wider tham 0.1
inch (2.54 sm)
Must be accurste fo
within + 0.058 or
better

Must be accurate to
within ¢+ 0.058 or
better

Must be accurate to
with 0.05% or
better

Figure 2-1

Test Equipment Conflguration
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TEST EQUIYENT AD TOOLS REQUIRED

BRRGS
Fromt panel caatrel

&4 oz Tmant
Siemistes resistoncs
b input

Output signal meniterir
and load resistor
mon | toring

Owtput signal monitoris
and load resistor
monitoring
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3.1 ELECTRICAL CONMECT IOMS

All slectrical connections to stendard wnits are made o e
connector on the unit. Terminals used for stendard walts and
their options are defined in the fol lowing paragraph.

5.2 GEMERAL WIRING |NFORMAT ION

Mo special wire or cable Is required for sigaal commections o
the unit. To avoid transients and stray pickups, It Is recom-
mended that twisted conductors be used where they are rum close
to other services (such as power wiring).

Wiring Information for Standard Units. Table 3~1 Il lustrates
the connector pin locations and Identification for the wmits.

3.3 OPERATION AND PERIODIC OBSERVATION

Once callbrated and Installed, the unit may be cpersted unetiended.
The only controls on the unit are the SPAN and ZERD potenticasters,
which, after Iinitial adjustments, need no further sieation.

There are no Indicators on the unit. Because the circult uses
highly rellable solidstate components with no moving parts, the
unit should operate virtually maintenance-free for a long pericd

of time. However, |f a malfunction should occur, refer o Section 5
for meintenance Informetion.

A periodlc check of Input and output comnections |Is recommended
every six months to ensure continued dependabli|ity of cperation.



TABLE 3-1
TERMINAL POSITIONS

+ OUT
+ EXCITATION LOW RTD
+ ECITATION HIGH RTD

+ SENSE HIGH RTD
EXCITATION HIGH RTD

- BCITATION LOW RTD

- SENSE LOW RTD

+ SENSE LOW RTD ”
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SECTION 4
THEORY OF OPERAT ION

4.1 INTROOUCT ION

This section describes the unit operation. An overall view of the
unit function based on the block diagram of Figure 4-1 Infroduces
the user to the unit functional elements. This functional amslysis
is further detalled In the circult description parsgrephs thet
follow. These descriptions are based on the schemstic disgram
included In Section 6, Unit Documentation.

A rapid femiliarization of the unit can be cbtained by resding the
general functional description. Circult descriptions provide
sufficient data so that troubleshooting, |f required, can be performed
intelligently and rapidly.

4.2 GENERAL FUNCT |ONAL DESCRIPTION

The DRT Is a device that converts differential resistive Input from

an RTD source into corresponding OC voltages. Figure 41 functionslly
I1iustrates the unit. &,
The Input signal at + | Is processed by a constent curreat clircult
that develops a constant load across the power supply during steady
state condition. When the RTD Increases In resistance, curreat drain
from the power supply Increases accordingly. The unit consists '
of constant current clrcults, an Input amplifier and output clrcults.



4.3 POMER SUPPLY

The power supply develops preciss voltages esing the owtput
from fwo constant volfage sources. Traasistor Q2 axd the diode
action of CRS and CRA provide one constant source, with zemor
diocde CRS providing the second source. A regulated RTD
excitation current is developed at the col lector of (2, and
spplied to the emitter circuit of Q1.

RTD excitation is generated by a dual tracking curreant scurce
developed by the components IC]1 and Q1. The voltage provided
at the collector of QZ is divided down by the dual resistance
network of RS and R4 where It [s sensed at the non-Inverting

input of IC1.

With the output of ICI, Pin 6, connected to the bese juactions
of Q1, the resulting currents at the col lector ocutputs of Q1
tend to track one another, and provide sxitation to the high
and low external RTD's.

4.4 INPUT CIRCUITS .

The high RTD and the low RTD provide the differential Inputs to
the unit using a bridge network and applying the Input to IC2
Pins 2 and 5. The voltage developed at zenor diode CRS provides
the reference which activates the zero clrcult.

Zenor diode CRS provides operating voltage for amplifier 1C2,

in addition to the representative zero potentiometer voltage
which is sensed at the non-inverting input, Pin 3 of IC2.

This allows any variation of the two RTD resistance values to

be sensed, and provide a corresponding variation at the output of
IC2. When the high RTD value Increases, the output of the
transmitter will track the value anJd provide an Increase in
output., When the low RTD provides an Increase In resistive
value, the transmitter output will provide & decrease In output

voltage.



4.5 OUTRUT CIRCUIT

The output voltage is developed at Pin 6 of IC2 and the assocliated
components of the span adjust clrcuit to provide the owtput
voltage range of 0.1 vdc to0 0.9 wdc. A fesdbach sigmal Is
derived from the span circuitry, and applied fo the imverting
input to the operational asplifier which in twn controls the
amplifier gain and affecting the range of the signal owlput.

Figure 4-1
Block Diagrea
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SECTION 5
MAINTENANCE & TROUBLESHOOT ING

5.1 [INTRODUCT ION AND GEMERAL [NFORMATION
This section contains information 1o ald In the maintenance of the
unit. This Includes Instructions for general troubleshooting,

precautions, and special techniques required to replace components.

5.2 TROUBLESHOOTING

The schematic diagrams include flagged numbers at various points In
the clrcuit, 4 Table 51 gives the voltages and waveforms at these
points for specified input-signal conditions. The assembly drawing
shows the physical locations of the parts on the clrcult board. _
Bear In mind that the circult board Is protected with a moisture-
resistant coating. Therefore, it may be necessary fo use a neadle—
point probe and exert a fair ambunt of pressure to bresk through
the coating when it |s desired fo observe the signal or voltage st a
specific point. When connecting a probe to a component on the
circult board, exercise care to make sure the probe does not short-
circult to an adjscent component.

In general, troubleshooting is carried out by tracing the signal with

an oscllloscope and referring to the schematic diagrass to determine
what component might be caus’ng an cbserved abnormal indication.

If the original symptom was a complete failure of the unit to cperste,
the most logical components to suspect are those associated with

the constant current supply in the unit (including any voltage
regulators). If the unit is producing an incorrect (but not zero)
output, check the outputs from the input circuit and trace the resulting
signal through the unit.
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5.3 PLUG-IN BOARD CONNECTOR CLEANING

Occasionally, modules which have been Iin service for a long period
of time may develop resistive coatings on the gold-plated contacts
of the plug-in board . This coating, if allowed to bulld up, way
cause ma| functions by decreasing the nolse mergin of a circult.

There are two types of foreign material coatings which can develop

on the gold-plated contacts of a plug-in module. The first type Is
INORGANIC. This type of contamination results when copper ™bleeds”
through the gold plating and oxidizes. The second form of contamination
Invoives ORGANIC substances, which usually are a result of careless
handling, and are mainly made up of fingerprints, salts and olls
deposited when the plug-in boards are handled by the gold-plated
contacts. Contamination by organic substances can be grestly

reduced by careful handling of the modules.

Although rack connectors are usually of the self-clesning type, It
may become necessary to clean the module fingers to ensure relisble
connection. When module contacts are in need of cleaning, the

fol lowing procedures are recommended:

Removal of Inorganic Contaminants

a. |mmerse contacts of plug=-in board in an ultrasonic bath of
deionlzed water and a detergent such as Liquinyx, for at least
30 seconds.

b. Repeat step (a) with pure deionized water only.

CAUT ION
REMOVE WATER IMMEDIATELY FROM CONTACTS. |IF THIS IS NOT DONE
QUICKLY, DAMAGE TO CONTACTS MAY RESULT.
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MAINTENANCE

c. Remove water by Immersing contacts In an ethane or methanol
bath to same depth used during the ultrasonic clesning of step
(a). MNever wipe or use an abrasive cleaner on the contacts.
If wiping Is necessary, use K=Ory towels or equivalent.

Removal of Organic Contaminants

a. After Inorganic contaminants and water have besn removed,
organic materials may be removed by immersion of contacts In
trichlioroethane for at least 30 seconds.

CAUTION
NEVER USE AN ERASER ON THE CONTACTS. THE USE OF ABRASIVE
CLEANERS OR ERASERS ON PLUG-IN BOARD CONTACTS IS COMSI|DERED
A PHYSICAL ABUSE TO THE PLUG-IN UNIT.

b. Let contacts air dry or wipe with a very fine, nonsbrasive
material such as K-Ory towels or equivalent.

5.4 COMPONENT REPLACEMENT GENERAL |INFORMAT ION

Replace ai| defective components with Identical parts. Refer fo
Section 6 for a |ist of rechmmended replacement parts. The last
row of numbers in the parts list Is the number of spares recommended
to be kept on hand for that part, per unit, for up to ten wmnits

of the same type. For more than ten units, a spares complement of
108 on the indicated parts should be used. -

5.5 COMPFONENT REPLACEMENT TECHNMIQUES

Most parts used in the unit are quite small and are located in a
confined area. Therefore, small hand tools are a necessity when
servicing the unit. The following is a susmary of the general
techniques and precautions that should be observed to prevent
damage to components In the unit:
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a. Use a transformer-operated low-voltage soldering lron with a
grounded tip and rated at not more than 50 wa*ts. A temperature-
controlled tip is desirable.

b. Use extrems care when unsoldering the leads to any component.

Do not keep the soldering iron on a point for more than a

few seconds at a time. Use a sunction-type solder-removing
tool (solder sucker) as an aid In unsoldering transistors and
integrated circuits. The protective coating on the unit may be
removed with trichloroethane or equivalent. Be sure adegquate
ventilation Is provided when using this or any other chemical.

c. Do not excessively bend or twist the leads of ssall components;
they break easily.

d. Before removing a component, cbserve the lead dress. Bs sure
that the lead dress of the replacement is the same as that of the
original.

@. Remove all flux from soldered joints with trichlorosthane or
equivalent. - '

f. Test the unit for proper operation and, If necessary, recalibrate
by the procedure given in Section 2.

TABLE 5-1. WAVEFORMS OR VOLTAGES

Jest Point Mave Form or Voltages

12.6 vdc (Referenced to - PS)
6.2 vdc (Referenced to -PS)
COMMON (-PS)

0.1 to 0.9 wdc

F T
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PARTS LISTS

6.1 GENERAL

This section consists of a computer printout table that provides
parts identification Information for the unit. Wiring lists
have been provided in this section as an ald to the minfenance
personnel.

Parts Information is grouped according to the number of sssesblles.
If the unit contains two PC boards, the table will be dividad

into two major sections: one section will contaln Information
related to PC1 and the other section will list PC2 cosponents
Information. Each major section in the table contalins a comsplefte
parts list headed LIST OF MATERIALS specifying which PC board It

Is describing. This list is usually found at the end of the section.
The |ist of materials consists of the fol lowing headings:

ITEM: A reference numeral used for data processing and not used
by maintenance personnel.

NAME: Glives the nomenclature of the part.

DESCRIPTION: |dentifies the component by manufacturer's part
number, usually fol lowed by component's parassters or
value.

REF: Lists the reference designation for the cosponent, referred
to in Section 4, on the schematic and assembly drawings.

PART NUMBER: This column specifies the Moore Industries assigned
part number. This Is the part identification required
when ordering parts from Moore Industries.
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SPARE: The numeral In this column specifles the recommendsd
number of camponent spares per unit type that should be
kept on hand by maintenance personnel.

6.2 GLOSSARY OF ABBREVIATIONS

Printed circult board

c Capacltor R
CR Diode — Zener Included T
Hw Special hardware ic
J Connecting buss wire Q
L Inductor LED
LB Label TB
FC ¥s
YR

Resistor

Transformer

Integrated circult
Translistor

Light emitting diode
Terminal block

Yoltage regulating veristor
VYoltage regulator



RETURN PROCEDURES

To return equipment to Moore Industries for repair, follow these four steps:

1. Call Moore Industries and request a Returned Material Authorization (RMA) number.

Warranty Repair —

If you are unsure if your unit is still under warranty, we can use the unit’s serial number
to verify the warranty status for you over the phone. Be sure to include the RMA
number on all documentation.

Non-Warranty Repair —

If your unit is out of warranty, be prepared to give us a Purchase Order number when
you call. In most cases, we will be able to quote you the repair costs at that time.

The repair price you are quoted will be a “Not To Exceed” price, which means that the
actual repair costs may be less than the quote. Be sure to include the RMA number on
all documentation.

2. Provide us with the following documentation:
a) A note listing the symptoms that indicate the unit needs repair
b) Complete shipping information for return of the equipment after repair
c) The name and phone number of the person to contact if questions arise at the factory

3. Use sufficient packing material and carefully pack the equipment in a sturdy shipping
container.

4. Ship the equipment to the Moore Industries location nearest you.

The returned equipment will be inspected and tested at the factory. A Moore Industries
representative will contact the person designated on your documentation if more information is
needed. The repaired equipment, or its replacement, will be returned to you in accordance with

the shipping instructions furnished in your documentation.

WARRANTY DISCLAIMER

THE COMPANY MAKES NO EXPRESS, IMPLIED OR STATUTORY WARRAN-
TIES (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS
FOR APARTICULAR PURPOSE) WITH RESPECT TO ANY GOODS OR SER-
VICES SOLD BY THE COMPANY. THE COMPANY DISCLAIMS ALL WARRAN-
TIES ARISING FROM ANY COURSE OF DEALING OR TRADE USAGE, AND
ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY ACKNOWL-
EDGES THAT THERE ARE NO WARRANTIES IMPLIED BY CUSTOM OR
USAGE IN THE TRADE OF THE BUYER AND OF THE COMPANY, AND THAT
ANY PRIOR DEALINGS OF THE BUYER WITH THE COMPANY DO NOT IM-
PLY THAT THE COMPANY WARRANTS THE GOODS OR SERVICES IN ANY
WAY.

ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY AGREES
WITH THE COMPANY THAT THE SOLE AND EXCLUSIVE REMEDIES FOR
BREACH OF ANY WARRANTY CONCERNING THE GOODS OR SERVICES
SHALL BE FOR THE COMPANY, AT ITS OPTION, TO REPAIR OR REPLACE
THE GOODS OR SERVICES OR REFUND THE PURCHASE PRICE. THE
COMPANY SHALL IN NO EVENT BE LIABLE FOR ANY CONSEQUENTIALOR
INCIDENTAL DAMAGES EVEN IF THE COMPANY FAILS IN ANY ATTEMPT
TOREMEDY DEFECTS IN THE GOODS OR SERVICES , BUT IN SUCH CASE
THE BUYER SHALL BE ENTITLED TO NO MORE THAN A REFUND OF ALL
MONIES PAID TO THE COMPANY BY THE BUYER FOR PURCHASE OF THE
GOODS OR SERVICES.

[ TImoor
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ANY CAUSE OF ACTION FOR BREACH OF ANY WARRANTY BY THE
COMPANY SHALL BE BARRED UNLESS THE COMPANY RECEIVES
FROMTHE BUYER A WRITTEN NOTICE OF THE ALLEGED DEFECT OR
BREACH WITHIN TEN DAYS FROM THE EARLIEST DATE ON WHICH THE
BUYER COULD REASONABLY HAVE DISCOVERED THE ALLEGED DE-
FECT OR BREACH, AND NO ACTION FOR THE BREACH OF ANY WAR-
RANTY SHALL BE COMMENCED BY THE BUYER ANY LATER THAN
TWELVE MONTHS FROM THE EARLIEST DATE ON WHICH THE BUYER
COULD REASONABLY HAVE DISCOVERED THE ALLEGED DEFECT OR
BREACH.

RETURN POLICY

For a period of thirty-six (36) months from the date of shipment, and under
normal conditions of use and service, Moore Industries ("The Company") will
at its option replace, repair or refund the purchase price for any of its manu-
factured products found, upon return to the Company (transportation charges
prepaid and otherwise in accordance with the return procedures established
by The Company), to be defective in material or workmanship. This policy
extends to the original Buyer only and not to Buyer's customers or the users
of Buyer's products, unless Buyer is an engineering contractor in which case
the policy shall extend to Buyer's immediate customer only. This policy shall
not apply if the product has been subject to alteration, misuse, accident, ne-
glect orimproper application, installation, or operation. THE COMPANY
SHALL IN NO EVENT BE LIABLE FOR ANY INCIDENTAL OR CONSE-
QUENTIAL DAMAGES.

Belgium ¢ info@mooreind.be
Tel: 03/448.10.18 « FAX: 03/440.17.97
The Netherlands ¢ sales@mooreind.nl
Tel: (0)344-617971  FAX: (0)344-615920

©2006 Moore Industries-International, Inc.

Specifications and Information subject to change without notice.

China ¢ sales@mooreind.sh.cn
Tel: 86-21-62491499 « FAX: 86-21-62490635

United Kingdom ¢ sales@mooreind.com
Tel: 01293 514488  FAX: 01293 536852




