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Introduction

The RBT-EU Resistance Bulb Transmitter converts
inputs from any 2-, 3- or 4-wire RTD or from a slide
wire potentiometer to a 4-20MA or 1-5V output signal.

Description

The RBT-EU is used in process control systems to
monitor temperature changes. The RBT-EU provides
isolation between a floating input and a grounded
common output or a grounded common input and a
floating output. Internally, the RBT-EU features
compensation for the resistance of the lead that
connects one side of the bulb excitation through the
RBT-EU to the resistance bulb. The dc input signal is
then chopped to an ac signal to allow ac coupling to
be used in the following stages. The ac signal is
synchronously demodulated to produce a dc output
signal that is proportional to the input signal. High
stability is achieved by using feedback to the
operational amplifiers. In total, a highly stable and
completely isolated coupling is obtained between the
input and output terminals.

The RBT-EU consists of two printed circuit boards,
one mounted to the other. One board contains the
resistance bulb excitation supply and lead-length
compensating circuit. The other board contains all
remaining circuitry.

The RBT-EU is configured to allow for high-density
installation in a plug-in Eurorack. Twelve Eurocard
transmitters may be installed in a single 19-inch
(483mm) Eurorack. Installation dimensions and plug-
in details are presented in figure 1.

Specifications

A complete set of specifications for the RBT-EU is
shown in table 1. This specification contains
complete information on input, output, and
performance.

Model Number Explanation and Use

Moore Industries’ model numbers identify the type of
instrument, functional characteristics, operating
parameters, any options ordered, and housing. If all
accompanying documentation of a unit is missing, the
model number can be used to obtain technical
information. The model number for the RBT-EU is
located on the inside of the front panel.

A complete history is kept on every Moore Industries’
unit. This information is keyed to the serial number.
Whenever service data is required on a unit, it is
necessary to provide the factory with the serial
number. This information is engraved on the printed
circuit board of the unit.

130mm
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Figure 1. RBT-EU Installation Dimensions

Important Note: This document is complete as of the printing date:
however, subsequent product changes may be reflected in
companion documents.

© 1988 Moore Industries International, Inc.
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Specifications

Characteristics: RBT-EU

Ordering Specifications

Front Panel Adjustable with multiturm

Adjustments potentiometers
Span: With full scale
input, adjusts output to
100% +10%
Zero: With minimum
input, adjusts output to 0%
+10%

Calibration  Linearity and Repeatability
Capability 10.1% of span
40.25% of span for LSA

Ambient -18°C to +82°C
Temperature (-4°F to +180°F)
Range

Performance Amblent Temperature
Effect: +0.005%/°F over
above specified range
Frequency Response: 5
Hz maximum at the -3dB
point
lsolation: Input, output,
and power input are
transformer isolated with
no dc connections.
Common mode rejection
exceeds 120dB at 60 Hz
with a limit of 500 volts
ms.

Weight Approximately 110zs
(300 grams)

Input  0-5 through 10 Q change
0-10 through 20 Q change
0-20 through 400 change
0-40 through 80 Q change
0-80 through 160 Q2 change
0-160 through 320 Q change
0-320 through 640 Q change

Output Operational amplifier feedback
current source; output limited
to 150% of maximum output
range value
Current:
0-20mA into 0-1200Q load
1-5 MA into 0-48001) load
4-20 MA into 0-1200(2 load
10-50 MA into 0-480Q load
Voltage:
0-5V, 1-5Vdc standard into
20K minimum; 0-10Vdc

standard into 40KQ

Ripple: 10 MV P/P at max-
imum span and maximum
load resistanca.

Load Effect: 10.01% of span
from O to maximum load
resistance (current output)

Power 24Vdc, 5 watts nominal.

Line Voltage EHect: +0.005%/
1% line change

Options

Housings

-CS Coding strip

-0 Dual Input

-DQ Dual Qutput

-DT Differential temperature
input

-EZ Zero Elevation

-FNL Foxboro nicksl
linearization

-FU Power fuse, 400mA

=LNN Linearization
Standard 1200 nickel

<LNP Linearization Standard
100402 platinum

-LSA Lower span (2-50)

-RO Rewverse output,
current or voltage

EUR Eurocard

When Ordering Specify: Unit/ Input/ Output / Power / Options [Housing}
Model number example: RBT-EU / 3W20-40/ 4-20MA / 24DC / -EZ100 [EUR]

Table 1. RBT-EU Specificaitons
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Calibration

This section provides information necessary to adjust
and calibrate the unit. Each unit is adjusted and
checked at the factory for proper performance before
shipping.

After the RBT-EU unit is unpacked, general operation
level checks of the individual unit are recommended.
Generally these checks, which are specified in the
Calibration portion of this section, require little or no
adjustments.

Control Description and Location

The RBT-EU has ZERO and SPAN controls located
on the front panel of the unit. Each of these controls
has a multiturn potentiometer that is adjustable with a
blade screwdriver.

CAUTION

The screwdriver blade should not be
more than 0.1 inches (2.54 mm) wide. A
wider blade may cause permanent
damage to the potentiometer mounting.

The type of potentiometer used with these controls
usually requires 20 turns of the shaft to move the
wiper from one end of its range to the other. Itis
equipped with a slip clutch at each end to prevent
damage if the control is turned beyond the wiper stop.
Usually a slight change can be felt when the clutch is
at the end of a range (i.e., it is slipping). However, if
this change is not felt, either end can be reached by
turning the shaft 20 turns in the desired direction.

Equipment and Tools Required

Test equipment and tools required to calibrate the
RBT-EU are listed in Table 2. Test equipment and
tools are not supplied with the unit and must be
provided by the user.

Calibration Setup

Oft-line calibration for all RBT-EU units requires the
same test equipment setup regardless of the physical
configurations or types of options used. Refer to the
test equipment setup for unit calibration as shown in
Figure 2 or 3.

Table 2. Test Equipment and Tools Required

Equipment or Tool

Characteristics

Purpose

Screwdriver (blade)

Blade not wider than 0.1 inches (2.54 mm)

Front panel control adjustments

Must be capable of producing signal ranges

or better

DF;ii:It:nBﬁ: defined by INPUT requirements Simulate input signal
of purchased unit.
DC Veltmeter Must be accurate to within +0.05% Output signal monitoring

(voltage outputs only)

DC Milliammeter

Must be accurate to within
+0.05% or better

Output signal monitoring
(current outputs only)
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OUTPUTB
+ P
B Z12 Z18
22
Z22 Lt
PRECISION A 74 UNIT
RESISTANCE Heb
C
BOX 76 CALIBRATED )
D 25 Z28 |
230 732 OUTPUT A
DC DCC
POWER INPUT

Figure 2. Test Equipment Setup for Calibration of the RBT-EU and RBT-EU Dual Qutput

Calibration Procedure whatever the specified 0% output is for the unit)

with the minimum resistance connected to the

Calibration consists of simulating the input signal input per step 3.
and adjusting the unit to obtain the specified
output. An adjustable input signal source and input 5. Adjust the resistance box to a value, in ohms,
and output monitoring devices are required. equal to the maximum input specified for the unit.
For All Units (without LNP option): 6. Adijust the SPAN potentiometer to obtain 100%
output with the maximum input signal applied per
1. Connect the unit and test equipment as shown step 5.
in Figure 2 or 3. For RBT-EU dual output units,
connect the unit one output at a time as in- 7. Repeat steps 3 through 6 until no further adjust-
structed in the figure. ment of either the ZERO or SPAN potentiometer
is required.
2. Connect the resistance box to the input of the
unit. 8. Apply 0% input plus 25%, 50%, and 75% of
the span successively and check that the output
3. Adjust the resistance box to a value, in ohms, is linearly proportional (to within +0.1% of the
equal to the minimum resistance of the bulb to span).

be used in actual operation.
9. After step 8 has been successfully completed,
4. Adjust the ZERO potentiometer to obtain 0% turn off the power to the unit and disconnect the
output (1 MA, 4 MA, 10 MA, 1 VDC, or test equipment.
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z22
D
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Figure 3. Test Equipment Setup for Calibration of the Dual Channel RBT-EU

For Units With LNP Option:

1.

Connect the unit and test equipment as shown in
figure 2 or 3. For RBT-EU dual output units,
connect the unit one output at a time as instructed
in the figure.

Connect the resistance box to the input of the
unit.

Adjust the resistance box to a value, in ohms,
equal to the minimum resistance of the bulb to be
used in actual operation.

Adjust the ZERO potentiometer to obtain 0%
output (1 MA, 4 MA, 10 MA, 1 VDC, or whatever
the specified 0% output is for the unit) with the
minimum resistance connected to the input per
step 3.

Adjust the resistance box to a value, in ohms,
equal to the maximum input specified for the unit.

Adjust the SPAN potentiometer to obtain 100%
output with the maximum input signal applied per
step 4.

With the decade box set to a value equal to the
mid point of the span, adjust the mid point control
for an output of 50%. If 50% output cannot be
obtained, make a slight MIDSCALE control ad-
justment in the direction of the required value and
then readjust the ZERQ and SPAN controls.

Repeat steps 2 through 7 until no further adjust-
ment is required.

After step 8 has been successfully completed,
turn off the power to the unit and disconnect the
test equipment.
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Installation

This section provides information for mechanical

installation, electrical connections, and power connec-

tions for the RBT-EU. The front panel dimensions for
the unit are shown in Figure 1,

Mechanical Installation

Rack Mounted (RMR-EU) Euro-Card Rack. These
rack enclosures are designed to be flush-mounted in
a standard 19-inch relay rack. Twelve position RMR
racks are available. Each enclosure is provided with
standard EIA hole patterns and is rear-accessed for
rack wiring convenience. DC power supplies are
available. Refer to the Electrical Connections portion
of the installation section for a more detailed descrip-
tion of electrical connections to the card rack. Individ-
ual PC cards are front loaded. Edge connectors can
be keyed to assure that the units are plugged into the
proper position. Key positions may be altered in the

field if the system configuration changes. Filler cards
are available for positions not used by any modules.

Electrical Connections

Terminals used for electrical connections for both
standard and optional units are listed in table 3.

All electrical connections are made to the terminals
on the mating connector of the unit, located in the
rack. No special wire or cable is required for signal
connections (The terminals are designed for 16AWG
maximum wire size),

To avoid transients and stray pickups, it is recom-
mended that twisted conductors be used where the
signal wires run close to other services (i.e., power
wiring). The DC power source should be regulated to
within + 10% of the nominal voltage and should be
capable of delivering 5 watts.

Table 3. Terminal Nomenciature for the RBT-EU

Terminal Positions
2 4 6 8 10 12 14 16 18 20 22 24 26| 28 30 32 | ROW
+) | )
RBT B A c D +0OUT OuT 0C DCC Fd
RBT B A C D +0UT OuT +0UT OUT | () | () 7
DUAL OUT B B A A DC | pce
RBT B A Cc +0UT| OUT D B |A C D +OUT|-OUT | (+) | (=}
DUAL A A B B | bc|bpcc| Z
CHANNEL
Legend: DC +DC Power Input A B C &D Signal Input
DCC -DC Power Input +QUT Signal Output
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Theory of Operation

This section describes the unit operation. The
functional description is based on the block diagram
in figure 4.

The RBT-EU is a device that senses a resistance
variation in a temperature bulb. By passing a current
through the temperature bulb, a changing dc level is
sensed across the unit input terminals whenever the
temperature bulb resistance changes. This signal is
chopped into ac and buffered by the input section
components. The resultant signal is coupled to the
output section by a transformer, thus isolating the
sections from each other. The output section restores
the ac from the transformer to dc and provides power
to the output terminals.

Power Supply Circuit

Units are supplied for use with a dc power input that
is applied directly to the power inverter, with diode
protection to prevent damage to the power inverter if
the dc power input is accidentally connected with
reverse polarity.

Power Inverter Circuit

The power inverter produces a number of different ac
(square wave) and dc outputs from the dc applied to
its input. Four separate square-wave outputs at
approximately 3KHz are developed. These are used
as (a) the power source for the resistance bulb
excitation and zero adjust circuit, (b) the drive
voltages for the two input switches, and (c) the drive
voltage for the demodulator.

Two isolated sets of regulated (+) and (-) dc outputs
are also produced and used as operating voltages for
the amplifiers in the input seciton of the unit. The
inverter also produces a higher (+) dc output as the
operating voltage for the power amplifier.

Resistance Bulb Excitation Source
Circuit

The resistance bulb excitation source develops the
voltage (or current) that is ultimately applied to the
resistance bulb. The excitation source accepts the
3KHz voltage from the power inverter and converts it
to an adjustable regulated dc voltage or current
output. This dc output is applied through the lead
length compensation and zero adjust circuit as
excitation to the resistance bulb.

Lead Length Compensation and
Zero Adjust Circuit

The circuit is arranged as a bridge (except for the
320-640Q range) with the resistance bulb serving as
one leg between A and B. The resistance of each
lead between the transmitter and the resistance bulb
is effectively in the circuit, too. However, the effect of
the resistance in leads A and B is cancelled because
these leads are effectively connected to opposite
sides of the bridge circuit. This leaves only the
reistance of lead C to be compensated for, and this is
accomplished by the zero adjust circuit. The voltage
across the resistance bulb, modified by the zero
adjust circuit, is then applied to the series input
switch.

With a reistance change of 320-640Q, the circuit is
arranged differently to maintain the required linearity
over a wide variation in resistance of the bulb.

Instead of being in a bridge circuit, the resistance bulb
is supplied with a constant current. The zero adjust
circuit then modifies the resulting voltage variation
with resistance change so the unit produces the
desired output range (normally in a ratio of 1:5) of
either current or voltage.

Input Switches

The input switches produce a 3KHz square-wave
output with an amplitude proportional to the input
signal applied to the unit. Each switch is operated by
a separate 3KHz square-wave drive signal from the
power inverter. During one half of the drive signals,
the series switch passes the composite input signal to
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Figure 4. RBT-EU Block Diagram
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the input of the next stage (operational amplifier). At
the same time, the drive signal applied to the shunt
switch causes this switch to act effectively as an open
circuit. During the next half cycle of the drive signals,
the series switch opens and the shunt switch acts as
a short-circuit to the ground. In this manner, the dc
input signal is chopped into a proportional 3KHz
signal so ac coupling can be used from this point to
the demodulator. The use of both a series and a
shunt switch for chopping virtually eliminates any
loading of the composite input signal by the circuit
following the switches.

Operational Amplifier Circuit

The operational amplifier following the input switches
is used to provide gain and a low impedance source
for driving the primary of the isolation transformer
between the input and output sections. High stability
is achieved through the use of feedback. In addition
the gain of the amplifier is varied by the span adjust
circuit to establish the maximum output signal when
the maximum specified signal is applied to the input
of the unit. The transformer couples the signal from
the output of the operational amplifier to the output
switch and also completely isolates the input section
from the output section of the unit.

Demodulator Circuit

The demodulator accepts the 3KHz signal from the
secondary of the transformer and converts it back into
a proportional dc level. The power converter provides
a 3KHz demodulator drive signal that is out of phase
with the drive signal applied to the series input switch.
This phase relationship between the two drive signals
satisfies the drive requirements for simultaneous (i.e.,
synchronous) identical switching action of solid-state
devices with opposite-type channels, thereby
assuring proper operation of the unit.

Output Circuit

The output circuit consists of an operational amplifier
and power amplifier. Feedback is used to achieve
high stability and a nearly ideal output impedance for
the type of output used. The operational amplifier
operates from the higher positive voltage from the
power inverter.

Maintenance

In general, maintenance is limited to checking that the
unit is properly seated in the rack and that the
electrical connections are tight and free from
corrosion. Periodically, the calibration of the unit may
be checked.

Troubleshooting

The schematic diagrams include flagged numbers at
various points in the circuit. Table 4 gives the
voltages and waveforms at these points for specified
input signal conditions. The assembly drawings show
the physical locations of the parts on the circuit board.

In general, troubleshooting is carried out by tracing
the signal with an oscilloscope and referring to the
schematic diagram to determine what component
might be causing an observed abnormal indication, If
the original symptom was a complete failure of the
unit to operate, the most likely components to suspect
are those associated with the power supply. If the
unit is producing an incorrect (but not zero) output,
check the outputs from the voltage regulator, and, if
these are normal, apply a standard input signal and
trace the resulting signal through the unit.

Drawings

This section consists of assembly and schematic
drawings, and a list of materials.
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Table 4. Waveforms and Voltages

TEST WAVEFORM AND AMPLITUDE
POINT(S) OR VOLTAGE LEVEL
i
1 o1=1--1 37v
- t
[
2 Dp=sp=n = 37v
t
3 lAF‘PHDXIMAlTELY EQUAL
TO INPUT pﬂ'\MPLITUDE!
o.l__
i
4 ot+—|--} 1to BV
t
[}
5 o+-—1+—1 0.4 t0 2V
|
i
6 o+—+--- 40V
!
The— '
7.8 i : 02to01V
oL SN T
: I
—"":;2‘..« 333us '-4-
POWER INPUT AND
TEST WAVEFORM WAVEFORM AMPLITUDE
POINT
24VDC/117VAC/220VAC| 45VDC
9 8oV

i
J _J A 48v
o) o=l _ 1

L] L]
-~ 333us -
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Figure 7. PC1 Assembly, DT Option



Page 15

RBT-EU

Lo
Iﬂﬁ ZEo oo
(+j20 Otoo o
tho- Zooo
9Z%oo
7 Oo0o0
1No+ ZZ © o o
0Zooo
glooo
BLooo
nooo
Zlocoo
OlLo oo
gooo
9oopo0

7000

ma O O

fooo

149-563-00 A

Figure 8. PC1 Assembly, Range G and RO Option



Page 16

RBT-EU

&3 - CS

Fl c2! a I@.ﬂzﬁ
& ol
e R ——s
8 J Jmnzasg

IDP*_ & o

E |
Icaor
2,
.5,-90': Fop-803-31 7 1

(4 vime : SRS R ) ]

INPUT BaLY)

f2.

METAL FiLrr RESIS TOR, kNEST, =1 % ToL.

TEST PONTIL FIeeED END IS POINTER, REFER TD
SECTION 5 0F MANUAL, “AAIN TENANCE ™

IOICATEE JABUT SECTION COMMON (RO LA,
'g? INCATES QUTEOWT SECTION COPMMON (GRT LN D).

W ANOICATES FLUG =1 CONNECTOR 2as;Tral .

0 O ATES IDEpTIEIED WIRIAMNE BAD of B & F_ =%
0O WOreATES PCIL/FC2 INTERSONNECT BIA.

SEE LIST OF MATILE FOR USAGE, vALL = £ FFAA.

D IMBICATES SLECTRICAL COMMONSITAME LETTERS):
LETTERS DONOT ARDEAR N S.C.80. OR ASL'F DIVE ,

ALL FPOTENTOMETERS /MCREASE C.lhe FROM [ TE 3.

ALL DIODES ARE it PN GO0~ INE =11, AL RESISTORS
ARE VAW CARBON COMM, 4 18Ye ToL.

BESSTAACE HALUVES ARE (N OMNME CABAC/TANCE
VALUES ARE W MICROCARADS

HOTIL UM OTMERWIE  SPICEED

Figure 9. RBT-EU Schematic (page 1 of 2)



7 ci3
T B
7 Jor
L )
OB
(" 22
O —S LT
|
28
T2
EO—C 2 ‘a-DLIT
v B ez

SFUTOPTION,
FowER EUSE
1 =1
1 (R0 :
800- 80/ =16

fr3gd CRIG

3
3.3 cEr
feisv) @—?—w——a
o] c2 f e
x ies T nce
QIFL =2 Sov ]
Figvi W
cRI7

18
(_EHW
Y e ce2

=1 E¥E

(45wl (A

22,0 |+
35v

32
ST

iy

2 16
ﬁ; @ .Caz/;n

ADTLET R206 FOR FOLTAGE AS FOLLOWS, MEASURED FRoM CE0M=)To Q20/-5:
1OV, BAMEES AL B8 /2.5, RANCES C- F.
18, = FOR "-FNL* 0P TION SEE ASS'Y |649-559~00 # SCNEMATIC /99 ~459-00.

=FOR "G RANCE 24 Z-WIRE JWPUTS SEE ASS'Y MDI-E55-00 f SCHEMATIC 149 455-0Df;
IE UMIT HAE "-RO TORTION ALED SEE SCHEMATIC 199 -S55-02 jmsTEAD,

=~FOR "GTRANGE S-pnRE iPUT SEE ASS'F 199-E57-00 § SCHEMATIC (99 G5 200,
-Fog LorT DPTION, I-WIRE JNPUTS RAVGES A=F SEE ASS'Y /4D -555~00 € SCHEMATIC D -SSR0,
=FOR -LMPTOPTION, 2-wiBE WPUT, SEE AIS'P [H9 - K54 -00 § SEREMATIC [99-459-00.

E KP0T §f BPO8 ARE USED ONLY WITH G- WIRE INPUTS! 208 Ohir Com SEEF-wiRE
RZOD /5 BUSSED FOR ZTHI-WIRE INPUTS, SEE LIST 3F raATeLs SO VALUES # BIAE,

TZol§ TZOF ARE USED SAWLESS UMIT WAS LEOT OETION, IN WMHIEH CASE T2 ¢
TEOF ARE USED /M5 TEAD.

o s Wl Thy RANGES A= O LS f WAVING 2QUDEC lar LEADS
B o v NRE RE emse feas BUENST E2L0G rowER,

[ 77 15 uSED FOR ALL Z-WIRE INPUT S(WITNOUT -OT SFTION oY),

NOTES -~ CONTINVED §

Figure 9. RBT-EU Schematic (page 2 of 2) 149-458-00 D



KA - '
m!
Lg 3 1‘3 O O 0 0 0D
MBE o-fFZ50}e o{FZ7Bl0 & & & &
o
6 & 4 _ o q
“ AJ@ [’” [ M
Hw26! HWzLZ w263 HW2élo
HwW 265
CATHODE
AT TOF
LETANL A

ALTERNATE c/Rz6/

NOTE POLARITY DOT OR SEE DETAIL A

3. Cur FF CENTER LEAD OF P26/ BEFORE NSTRELATION .
2. ALL JUMPERS ARE 22 Aws.

I ALL LEADS MUST BE SOLDERED 7O FA0S.
MNOTES : UNLESS orHERWISE SPECIFIED

Figure 10. PC 2 Assembly, FNL/LNP Options 149-554-00 K



Page 19

RBT-EU

588 L5 }
I
2276 l
= |
|
1OEL) o242 .L )
— — i +IN
) 3 A_I ) /‘%f) » f??:T
L Gl WS N s |
= Se ' FZea <FEE7 |
FNL" "Le '

€28 IS BN Boo-895-3/
IcZeZ |5 N 8o0-852-3/

ITEM NET MOUNTED O
Fo, BO4RD,

SEE LIST OF MATERIALS
FOB VALUE # BN

METAL FILM RESISTOR
(EN55C), 2 1%,

/e PIODES ARE Ml 2N 8oo-
Fi48-11, RES|STOES ARE 4w,
CARB. ComF, /o Ve,

Kores: unLess orHerwise sPEGIFIED

N B OF

Figure 11. PC2 Schematic, FNL/LNP Options 149-454-00 J



FEED -THRU, 244
BUSs \

R e °
Redl
i SRS,
g [
o 0
Q

Q
”m) “’s}

. ALL JUMPERS ARE 22 AWG BUSS, TEFLON
SLEEVED AS REQUIRED.

NOTES: UNLESS OTHERWISE SPECIFIED

Figure 12. PC2 Assembly, Range G 149-555-00 E



/_ZBEROT
.-‘K

Z RZ.
.'5‘ oﬁr v CRIZ

] "COARSE S00-825-12
(6. 2v)

2246
4 99#(‘

K293

1K, T, c242
100 P FD

CR244

:
——E)

ADTUST R24| FOR 5V MEASURED ACROSS
PINS &8 2 oF IC24/.

T7 USED oMLY WITH 2-W/RE INPUT.
SEE LIST OF MATILS FOR VALUE 4 F/N.
ITEM NOT MOUNTED oN R C. 8D,
METAL Firt RES/ISTOR [RMNSSC. ), 21 %.

I, DIODES ARE M.ir). F/IN SO0 -</)26-11 RESISTHES
ARE /4 W CARE. COMP_ 2 /0%,
NOTES: UNLESS OTHERWISE SPECIFIED

Figure 13. PC2 Schematic, Range G

149-455-01 E



Page 22

RBT-EU

"'—' (A
R23
CRII

800-825-/2
L (6.21)

|
R247
1K J
WA
C
J0 cr24) B
A5 e s D9 C—E
- <’ | Joaz R290) o4y | zc2qy cezaz | |
D] BUSCS)

|
L

o) | Ge0-g03-21 ?] +I 1 DF
50v cE243 |,q
L/ o € K ‘_'ilj_@)

| [ CR244
=Kl

ADTUST R24} FOR 5|/ MEASURED
ACROSS Pmrg.s 32 a.g' IC2</.

T7 USED WITH 2-WIRE INPUT oNLY.
SEE LIST OF MAT'LS FOR VALUE £ P/ .
ITEM NOT MOUNTED oN R C. Ao,
METAL FILM RES/ISTOR (RINSSC ), 1 %.

!, DIODES ARE M. 1) BN S00 -/ L RESISTIES
" ARE W CARE. COMP_ 2 /0.

NOTES: UNLESS OTHERWISE SPECIFIED

Figure 14. PC2 Schematic, Range G and RO Option

149-455-02 E



Page 23

RBT-EU

BUSS FEED-THRYV BUsSS

|\ wrEN woT useD FEED-THPL\
T
,-"/ \
4
CZZ! \ _
{ XA = //
C'-—{CFZZﬂ—d '\_ HIC?!? o 5] )
ordt— e AT s o W
oA{cRz2}— Jazal N :
iR}~ ¢ ¢ ' v B8 ¢ o
r. ot ] il -A.L i
’ ] J {
rLrA (&l H(c.) k{.ﬁ

I ALL TUMPERS 22 AWG BUSS, TEFLON
SLEEVED AS RED'D.

NOTES: UNLESS OTHERWISE SPECIFIED

Figure 15. PC2 Assembly, DT Option 149-558-00 D



BL &f9m—v R226
RI/ 787
ol AAA
A <<" fﬁ\ggg—%m-w
<<
/0 ﬂ
1
vl . ” PED
i‘%—_or 3© € 95
e Iczz/
500-503-31 '
A Ry 1y
[T
Wl g e g T
e
|

G ,q%ms-r R22& Fm VOLTACE AS FOLLOWS, MEASURED
oM TC22/- 5 R22/~-E RANCES
LISAAPE TOV; ﬁams.s' C-F /2.5
(4) 17e8r moT rovnTED on Fc.BO
[B] METAL Fitr RESISTOR(RNSSC), 2/ %.

2. DIODES ARE M./I, B/N S00AI198-11;
RES/STORS ARE Y4wW CARE. COME %£70%.
U] s tis7 oF maTes For vatve ¢ A/,

NOTES: UNLESS OTHERWISE SPECIFIED

Figure 16. PC2 Schematic, DT Option 149-458-00 E



Page 25

RBT-EU

BUSS
BUSS FEED-THRY FEED-THRUY
WHEN NOT USED
ceol | M |
0 @ OO0 % —_— 20 a3
5 T Q
o-CRZEY© @ ME. > | g 'o—{R2ll—ed
o ] €) \ o= 0 o 3 \0 O JZ03 *’
c—rzod— [ |R Q20!
NN Sz © O
= S b o o S5 o o o
R} — o ® o
a o o o o JZos o I w [s] q
o o] o] (o] o o] (o] B
I,(A ) ” (8) ” (c) "m) ”(EJ “ ‘F) I‘ ()

l. ALL TUMPERS Z2 AWE BUSS, TEFLON
SLEEVED AS REA'D.

NOTES: UNLESS OTHERWISE SPECIFIED

Figure 17. PC2 Assembly, Ranges A-F and LSA Option 149-552.00 F



Page 26

RBT-EU

R1Z

,_n...ommm sof

&

_._m%.m

MSD 159.001

Figure 18. Dual Output Eurocard Connections



Page 27

RBT-EU

MSD-053-003 B

Figure 19. Dual Output Assembly



Page 28

RBT-EU

- [ONNOY9) NOWWOD NOI123S LNdLN0 S31vI) g

Nid 193NNODHIINI Z9d/19d S3LvIONIOL

oN 1Hvd ONV 3NTVA'3OVSN 804 STVHILVI 40 1511 3350)

‘QHVO8 Jd 40 TWNHILX3 GILINNOW WILIS

1431137 INVSINOWWOD TvDIN1D313 SILvIIaNIO)?
€ Nid OL L Nid WOHd 3SIMXI0TD ISVIHONI SHILIWOIING 10T E-
N.Eso:_u....oumﬁxcu NOBHVD 34V SHOLSIS3H87I7NI 34V S30010°Z
SOVHVHOMDIN NI 3INVLIOVEYI'SWHO NI JHV SINTVA 3INVISISIET
1031v1S 3SMIHLO SSIINNISILON

‘SNOILISOd HOLJ3INNDOD NI-9N1d mm....qu_cz__ﬂm
an

(ssn8)

.ﬂqﬂfo_ﬂa Z0EY)

100525

EEEL
{LOEL

0ceY “

LLED %

nma_..—.mamu 2L

"0 T7E

a3d JE2

MSD-053-004 C

Figure 20. Dual Output Schematic



Page 29

RBT-EU

- o m

| |
55 55

=2 Q

Lo T e |

o & 8 &8 N oo om

o o o © o 0 o

o o o_o o o o

o p_olo o o ©

—_
o
a H B

FOR 4 WIRE UNITS ONLY
BUSS X-X
35 O BUSS Y-Y

o
oQ6e

Figure 21. Dual Channel Assembly MSD-090-003 C



Page 30

RBT-EU

Rzi2
e
@Tﬂeu
a &
€ [&]
RZ210 JEe3 4
206 a3
o e, 22T Tror A
g |V 3
Q2o 787 r l
. F00-B/9-T7
' » R202 R205
S e
— 1= & | creoz
. 5 oo 9
Iczo! -l
f?ia;{ £00-803-3; 71— LS ,C;fgé, )
* ! cRen3
- T e < H—0
cEag
el :

(D) <

it
,HPU 4 aus rl

B mera Frsrr rEsISTOR KNEST, £1% TOL.

TEST POINTS, FILLED END IS PoINTER. REFER TD
SECTION & OF MANUAL, “IMAINTENANCE *

f2.

rl

0. 7

5. ==

8.
7.

INDICATES INPUT SECTION COMMON [ GROUMD).
V IMODICATES QUTEWT SECTION COMMON(GROLN D).

INOICATES FLUG=IN CONNECTOR PaSITION .

Q IMNOICATES IDENTIFIED WIRING PAD aN P.C. 8D,

O /MDICATES FPCI/PC2 INTERCONNECT FIN.

[€] s&& LisToF MATILS FoR UsAGE, vALLE £ PN,

5.

4
3.

2.

O

INOICATES SLECTRICAL COMMONS(EAME LETTERS);
LETTERS DLoONOT APSEAR o 2.C.80. OR ASS' FDWG

AlLL POTENTOMETERS [MCREASE C.Ww. FROM | 70 3.

ALL DICDES ARSE M.1.1. PN SO0~ NIE~11, ALL RESISTORS
ARE V4w CARBON COMP., & /0% TocL.

RESISTAMCE VALUVES ARE OHMNE ! CAPAC/TANCE
VALUES ARE )N MICROFARADS ,

Figure 22. Channel A Schematic (page 1 of 2)

“FERO™”



~
I__i__J'"

]
L
=_ M=

Bg

IE JEZ

crz 57 RI9
Je
@—=i
cro
1L

(r3gw) CRIG

- @

F+i5ul @-——-T--{A?S—-—f—.——

cez '%: 9
Fo12 =
GTH

(s

cRZ7 |

ADTUST R206 FOR VOLTAGE AS FOLLOWS, MEASURED FROM C201/-) To K20/-£&:

1OV, RAMCES AF 8. 12.5V, RANCES C-F.

19. — FOR “-FNL* 0P TION SEE ASS'Yr |<49-559 00 # SCHEMATIC /99 -959-00,

vl !
jer T i
CR f

3
BOS- G035

=FUR "G RANGCE Z# I-WIRE INPUTS SEE ASS'Y /92-555-00 4 SCHEMATIC 199-455-0/;
IE UMIT HAS "-RO ~aP TN ALSD SEE SCHEMATIC |92 -4E55-02 (nsTeaap,

~FOR "G TRANGCE S-WIRE INMPUT SEE ASS'F /92-557-00 ¥ SCHEMATIC 199 -457-00.
-FOR L DT~ 0P TION, 2-WIRE INPUTS RANGCES A~F SEE ASS'Y /199 -558-00 8 SCHEMATIC 199 -958-00.,
—FOR “LMPTOPTION, 3-WIEE INPUT, SEE ASS'Y /99 -559-004 SCHEMATIC 199-459-00.

RZ29 /5 B

TP09 ARE USED /NSTEAD.

b @ &

D4 /2 OF T2 ARE REVERSE (tEAD

3

NOTES = CONTINUVED ¢

T201 f T20F ARE USED WLESS UMT MAS LRO™ 0P 70

ON LAITS W/ T RANGEES A-F5 ORLSA Eﬁdv”\fc; 29 vD
/2 IS AMOF usED),

T7 IS USED FOR ALL Z-WIRE INPUT S {(WiTHOUT DT ORTI0n oaLy),

Figure 22. Channel A Schematic (page 2 of 2)

=203 j" BP0 ARE ISED ONLY WATH F-WIRE [NELTS ! 204 OANL Y oL
USSELD FOR Z f 3-WIRE INPUTS, SEE LIST 8F raTes Fom mfﬁg}wjﬁm i,

N, I WHICH CASE T2 ¢

C POwER, LEADS

149-464-00 A



Page 32

RBT-EU

RrR212
%
(8) {1} [elezs
= % AR -
IR s ] E! ]
P o J2o4 R§og< g Feic: Tl &
fA) & —— don = . kios_ | o4 43 “zere”
77 = P = e as te ELTH Jecz & o @
7 T20/ 7| Er2o7 | LY Ve i
= @201 ar E: (rédd
{C) é} .- WA ; f00-8/9-77 e
RZ09 - E20Z K205
Ic‘zaz 2K [l
L Ll l i3 | crzoz
3 ' 2 s
Ic2ol c®any
22
470 &oo-803-31 7 L %ﬂér
L T o CR203
.o shed——e —
e — T
pJt
(D) < by
e B

WP T aner)

METAL FiLM RESIS TOR, kNEST, &/ % TOL.

12, TEST POMTI) FILED END IS PONTER. REFER TD
SECTION 5 OF MANUAL, "PMAInTENANVCE ™

i

" IWDICA TES (APUT SECTION COMMIN (GROuAmDI.
v INDICATES OUTEUT SECTION Cormran (eRounr D).

9. W INDICATES PLUG-IN CONNECTDR POSITION .

B O INOICATES IDENTIFIED WIRING PAD 0N @.C. 8D.
7. [0 /MDICATES PCL/PC2 INTERCONNECT BPiN.

[E] SEE 157 0F MATYS FoR USAGE vALUE & F/N.

5 D INDIEATES SLECTRICAL COMMONS(SAME LETTERS);
LETTERS DONOT APRACAR ON P.C.80. OR ASS'Y DWE.

4
3. ALL POTENTOMETERS [MEREASE C.Ve. FROM [ T0 3.

2. ALL DIODES ARE M-ld. PN &O0-98 -1, ALL RESISTORS
ARE VAW CARBON COMP, a 18 Ye TOL.

I RESETANCE FALUWES ARE N ONME CAPACITANCE
VALLUIES ARE IN MICROFARADS .

Figure 23. Channel B Schematic (page 1 of 2)



00
BT

&
7 |E5E-3s

fu
8

Ei ]
(e 1

(ragw CRIG = 1
[H ] J.“-d_?.:d—!s
| Ao _ u:-:! |
e [ | &,
i :

cESS !

RS

ADNST R0 FOR FOLTAGE AS FOLLOWS, MEASUWEED FRor C2ONS) To @20/-£:
1OV, RANGES A¥ 8 2.5V, RANVGES C- F.
18, — EOR “-FNL* 0P TION SEE ASS'F |49-559-00 # SCHEMATIC 1499 -459-00.

~EDR G RANCE 24 3-WiRE INPUTS SEE ASS'Y MD-E55-00 4 SCNEMATIC |99-455-01;
HE AT HAS "= RO TORTON ALSD SEE SCHEMATIC I99-455-02 INSTEAD.

-FOR "G TRANGCE H9-WIRE WPUT SEg ASS'F /49-E57-00 f SCHEMATIC /99 -1572-00.
- FOR L DT~ 0PTION, 3-WIRE INPUTS RANGCES A~F SEE ASS'Y /92 -558-00 ¢ SCHEAMATIC M ~ 15800,
=~FOR “LNP OPTION, 3-WIEE IMPUT, SEE ASS'Y 149 -554-00 § SENEMATIC |49 -4549-00.

[7] 202 ¢ 208 ARE LSED OMLY WiTW 9-WiRE INPUTS; RE04 Onty FOR 243-wiRE
R209 1S BUSSED FOR ZY3-WIRE INPUTS . SEE LIST OF FATYLS FOR VALUES ¥ FP/N'S.

@ TZ0! # TZ0OF ARE USED (WLESS UMWT NAS LRO= DPTION, IN WHICH CASE T2 ¢
T209 ARE USED INSTEAD.

ON s Wt TN RANCES A-5 ORLSA .www? 2QUDC PowE L EALS
. s#:zramaunvznrmé AS MOT LSED) . -,

[ 77 15 us€D FOR ALL 2-WiRE INPUT S(WITHOUT -DT SPTION oMLy,

NOTES - CONTINUVED 2

Figure 23. Channel B Schematic (page 2 of 2) 149-465-00 A



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

W ORLDWIDE ¢ www.miinet.com
United States ¢ info@miinet.com
Tel: (818) 894-7111 « FAX: (818) 891-2816

INDUSTRIES et scc6 7200 - - 02 6257206

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
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