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GENERAL DESCRIPTION

The Model RTI Resistance Temperature Indicator is comprised of a Devar Model SM812
RTD/Resistance, 2-Wire Temperature Transmitter and a Devar Model 18-SLPI Loop Powered Indicator.
The SM812 Transmitter is mounted on the base (plug-in receptacle) board of the 18-SLPI. Sensor wiring
is accomplished at the SM812 terminal block while the power (and 4/20 mA output signal) is wired to the
18-SLPI field wiring terminal block. Access to both terminal blocks is accomplished by plugging the top
assembly, consisting of two indicator boards, from the baseboard. The NEMA 4 integrity of the 18-SLPI
enclosure is maintained by utilizing two 1/2" FNPT watertight conduit connection hubs (option -M42) for
sensor and power/signal wiring. Additional data for the SM812 and 18-SLPI can be found in their
respective instruction manuals.

The minimum supply voltage required by the Resistance Temperature Indicator is 9.5 Volts DC.
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SPECIFICATIONS

Performance

INPUL....coiee e, Standard 100Q Pt RTD, a = 0.00385

Output Signal Range.................. 4 to 20 mADC

Open RTD Indication Output:.... >22mA

Absolute Limit:........ccccceeeeinnenn. 21025 mA

ACCUIaCY:..ccovviiiiiiiiiieeeee e 1+ 0.1% / span, includes effects of linearity, hysteresis,
and repeatability referred to temperature input.

Nonlinearity:.......ccccceevineennnn 0.1% relative to a 100Q Pt RTD, a = 0.00385

Frequency Response................ Output —3dB @ 3Hz Input

Thermal Effect

Zero Shifti....oooo + 0.02% / Span/°F

Span Shifti....ccccoviieeeeeee. + 0.02% / Span/°F

Power Supply

Working Voltage:............cc......... 8.5t035VDC

Supply Voltage Effect................ <+ 0.001% / Span / Volt

Loop Considerations
Loop Resistance Load Effect:... <+ 0.002% / Span / 300 Ohms
Maximum Loop Resistance....... MLR(Q) = (Vsupply — 8.5V) / 0.020A

RFI Immunity
Rated Class 3-C:......cccocceeeeeennn. 0.25% of span
per SAMA PMC 33.1-1987-2abc

Environment

Temperature Range................... Ambient —13° to 185°F
Storage —85° to 257°F
Humidity:....coooi 0 to 90% non-condensing

ZEIO: it Minimum to Maximum in 2 segments
SPaAN:...ccieeii e Minimum to Maximum in 8 segments
Options

SM812-0001 Span Range 150°F to 500°F

SM812-0002 Span Range 300°F to 1000°F

-1S Intrinsically Safe, FM & CSA Approved
-M31S SnapTrack™ Mounting Bracket
-M31D DIN Rail Mounting Bracket

-CHN Nylon Connection Head

-CHA Aluminum Connection Head

-CHAS Flip Top Connection Head

-CHX Explosion Proof Connection Head
-RTDSF Spring Loaded RTD (Specify Length)
-RTDBF Brazed RTD (Specify Length)

-JB

Add Junction Box with Sensor



DIP SWITCH FUNCTION

ZERO ADJUSTMENT
POSITION 4 ON OFF
ZERO RANGE —40°F to —1°F 0° to 40°F
SPAN SELECTION

POSITION 3 ON ON ON ON OFF OFF OFF OFF
POSITION 2 ON ON OFF OFF ON ON OFF OFF
POSITION 1 ON OFF ON OFF ON OFF ON OFF
Model -0001 150°F 200°F 250°F 300°F 350°F 400°F 450°F 500°F
Model -0002 300°F 400°F 500°F 600°F 700°F 800°F 900°F 1000°F

TYPICAL INSTALLATION

0.750"
+
3-WIRE -LOAD
RTD POWER
SUPPLY 0.375"
LOAD -

0.269" DIA

1.3/4"

0.191" DIA EI:

THRU (2) PLACES

CALIBRATION PROCEDURE
1) Required test equipment:
a) Current measurement method with basic accuracy of 0.04% and resolution of 1pA.
b) Power supply, 22 mA minimum. 24 VDC desired, 8.5V to 35V, depending on load resistance.
¢) RTD simulator accurate to within £ 0.5°F. The RTD can be simulated by decade resistor
substitution box set to the appropriate values for the desired calibration. A table identifying
the RTD temperature response is available upon request.

2) Identify transmitter temperature range by referencing the dash number and the DIP switch setting of the particular unit.
Refer to the table on the next page.

3) Connect the device under test and the required test equipment as outlined on the attached wiring diagram.

4) Set the RTD simulator for the calibration range minimum temperature and adjust the Z(ero) potentiometer to obtain the
minimum output of 4.000 mA.

5) Set the RTD simulator for the calibration range maximum temperature and adjust the S(pan) potentiometer to obtain the
maximum output of 20.000 mA.

6) Repeat steps 4) and 5) until the device under test reads true without further adjustments.



a =0.00385, 100Q PT RTD Reference Data

Temp °F RTD Temp °F RTD Temp °F RTD Temp °F RTD Temp °F RTD
-45 83.17 175 130.68 395 176.45 615 220.49 835 262.79
-40 84.27 180 131.74 400 177.47 620 221.47 840 263.74
-35 85.37 185 132.80 405 178.49 625 222.45 845 264.68
-30 86.47 190 133.86 410 179.51 630 223.43 850 265.62
-25 87.56 195 134.91 415 180.53 635 224.41 855 266.55
-20 88.66 200 135.97 420 181.54 640 225.38 860 267.49
-15 89.76 205 137.02 425 182.56 645 226.36 865 268.43
-10 90.85 210 138.08 430 183.57 650 227.34 870 269.36

-5 91.94 215 139.13 435 184.59 655 228.31 875 270.30

0 93.03 220 140.18 440 185.60 660 229.28 880 271.23

5 94.12 225 141.24 445 186.61 665 230.26 885 27217
10 95.21 230 142.29 450 187.62 670 231.23 890 273.10
15 96.30 235 143.34 455 188.63 675 232.20 895 274.03
20 97.39 240 144.38 460 189.64 680 233.17 900 274.90
25 98.48 245 145.43 465 190.65 685 234.14 905 275.89
30 99.57 250 146.48 470 191.66 690 235.11 910 276.82
35 100.65 255 147.53 475 192.67 695 236.07 915 277.75
40 101.74 260 148.57 480 193.67 700 237.04 920 278.67
45 102.82 265 149.61 485 194.68 705 238.01 925 279.60
50 103.90 270 150.66 490 195.68 710 238.97 930 280.53
55 104.98 275 151.70 495 196.68 715 239.93 935 281.45
60 106.07 280 152.74 500 197.69 720 240.90 940 282.37
65 107.15 285 153.78 505 198.69 725 241.86 945 283.30
70 108.22 290 154.82 510 199.69 730 242.82 950 284.22
75 109.30 295 155.86 515 200.69 735 243.78 955 285.14
80 110.38 300 156.90 520 201.69 740 244.74 960 286.06
85 111.46 305 157.94 525 202.68 745 245.70 965 286.98
90 112.53 310 158.97 530 203.68 750 246.65 970 287.90
95 113.61 315 161.01 535 204.68 755 247.61 975 288.81
100 114.68 320 161.04 540 205.67 760 248.57 980 289.73
105 115.75 325 162.08 545 206.67 765 249.52 985 290.64
110 116.83 330 163.11 550 207.66 770 250.48 990 291.56
115 117.90 335 164.14 555 208.65 775 251.43 995 292.47
120 118.97 340 165.17 560 209.64 780 252.38 1000 293.38
125 120.04 345 166.20 565 210.63 785 253.33 1005 294.30
130 121.11 350 167.23 570 211.62 790 254.28 1010 295.21
135 122.17 355 168.26 575 212.61 795 255.23 1015 296.12
140 123.24 360 169.29 580 213.60 800 256.18 1020 297.03
145 124.31 365 170.31 585 214.59 805 257.13 1025 297.93
150 125.37 370 171.34 590 215.57 810 258.07 1030 298.84
155 126.43 375 172.36 595 216.56 815 259.02 1035 299.75
160 127.50 380 173.39 600 217.54 820 259.96 1040 300.65
165 128.56 385 174.41 605 218.53 825 260.91 1045 301.56
170 129.62 390 175.43 610 219.51 830 261.85 1050 302.46
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General Description

The 18-SLPI-1V is a two-wire, digital indicator, in a NEMA-4X
housing, that provides local process indication on a 3-1/2 digit
liquid crystal display. The Indicator features 1/2 inch high,
easy to read digits and is powered directly from the 4 to 20mA
input loop, dropping less than 1 volt across the input terminals.

The 18~SLPI-1V provides a digital readout directly proportional
to the current input. The indicator is calibrated at the factory
to read 0 to 100.0% for a 4 to 20 mA input, however, it can
easily be recalibrated in the field to read directly in
engineering units, such as temperature or flow. Each indicator
comes with a selection of stick-on labels of commonly used
engineering units such as GPM, PSI, etc. These labels can be
attached to the display so that a user can immediately determine
what the indicator is reading.

Recalibration of the 18-SLPI-1V is easily accomplished through
the use of switches and trimpots. Information on switch
positions for the various span and Zero calibrations can be found
printed on a label attached to the bottom side of the display's
plastic label. The display span can be adjusted from 0 to 3998
counts in three switch selectable ranges and the zero offset can
be adjusted from -1999 to +1999 counts also in three switch
selectable ranges. Fine adjustment of span and zero is made on
two 15 turn trimpots. The span and zero pots are noninteractive
and provide resolutions of better than one count. Some sample
display calibrations for a 4 to 20 mA input are as follows:

000 to 1999 (forward acting)
1999 to 000 (reverse acting)
~1999 to 1999 {zero center)

230 to 1735 (positive offset)
-720 to 850 (negative offset)

Negative polarity indication is available when required. The
negative sign is enabled or disabled through the use of a switch
and can be used when displaying quantities such as -350 to 1000
deg F. Reverse action is achieved by disabling the negative sign
and applying the appropriate negative offset. Decimal point
selection is also available. Three decimal point positions or no
decimal point can be selected through the use of switches.

An additional feature of the 18-SPI-1V is the internal
calibrator. The indicator can be field calibrated while installed
in a working 4 to 20 mA loop, regardless of the current through
the loop, simply by switching into the calibrate mode. The
indicator can also be calibrated on the bench by using a
conventional calibrator or by connecting a 1.5 volt flashlight

L T PN

4 [ P e =~ R [N B R [ e [P R Y A R
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To gain access to the indicator assembly, remove the cover and
plastic label from the housing and then grasping two opposite
edges of the top P.C. Board, pull the indicator assembly out of
the housing. The indicator is held in place by two banana plugs,
which plug into the base board attached to the bottom of the
housing. Field wiring connections are made to + and - points on
terminal block located on the lower P.C. board, reference Figure
1 for field wiring. This circular assembly allows for ease of
positioning within the NEMA 4X case so that the unit may be
rotated 90° to provide horizontal or vertical mounting. The clear
polycarbonate cover provides obstruction-free viewing of the 3-
1/2 or 4-1/2 digit display.

SENSOR

2 WIRE
TRANSMITTER

*
i | - POWER SUPPLY

4/20mA AI20mA -

60mA MAX -

- LOAD |—

CAUTION: DO NOT
CONNECT DC POWER

su
LOOP POWERED INDICATOR Acggggﬂmﬁﬁf%gn

DEVAR Inc.
OGBOSTmeAVEBNDGEPORTCT

\C) i (5

FIG. 1 - TYPICAL FIELD WIRING
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Specifications
1. Input
a. Range: 4 to 20 mA
b. Voltage drop: .98V @ 20mA, 25 deg C
C. Forward current overrange: 100 mA max.
d. Reverse current: 100 mA max.
2.Display
a. Type: 3-1/2 digit LCD, 1/2 inch high digits
b. Range: -1999 to 1999 counts
c. Decimal point: three positions or absent,
switch selectable
d. Polarity sign: negative polarity indication or
none, switch selectable
e. Action: forward acting (count increases with
current), normal calibration; reverse acting
(count decreases with current), obtained by
appropriate zero setting
f. Overrange indication: display blanks except
for most significant 1 '
3. Calibration
a. Span range: 0 to 3998 counts, 3 ranges
switch selectable, fine adjustment on 15 turn
trim pot, noninteractive with zero pot
b. Offset range: -1999 to +1999 counts, 3 range
switch selectable, fine adjustment on 15 turn
trim pot, noninteractive with span pot
C. Resolution: better than 1 count
4. Performance
a. Accuracy: +/-.1% of span counts, +/-1 count
b. Temperature effect (zero): +/-.1 count/deg C
C. Temperature effect (span): +/-.01% of span
counts/deg C
d. Operating temperature: -20 to +70 deg C
e. Ripple rejection: less than 1 count with 1 mA
peak-to-peak, 60 Hz ripple at input
f. Sample rate: 2 per second
5. Intrinsically Safe Approvals
a. Factory Mutual Research Corporation approved
for CL 1, DIV 1, GP A, B, C & D per dwg. 515107
b. Canadian Standards Association approved for CL 1,

Div L, GF C & U per awg 515580

PAGE 3
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Housing

a. Material: Polycarbonate housing

b. Size: 3.15 (80) x 4.33 (110) x 2.62 (66)
inches (mm).

C. Classification: NEMA 4X housing

d. Weight: 10.6 oz. _

e. Cover: Clear polycarbonate, keyed to fit
housing only one way.

Options

M31D: DIN rail mounting

M31S: Snap track (3 inch) mounting bracket

M36: 2 inch pipe mounting bracket

M42;
M46:

Water-tight 1/2 inch hub
NEMA 4 Panel mount hardware

<36

(@) cevrmime. @) )

18 SLF!

]

LOOP POWERED INDICATOR

) e

© @

NOTES:

POSITIONS.

t-INDICATOR CAN $3E MOUNTED IN HORIZONTAL OR VERTICAL

DEVAR Iine.

18 SLPI

]

LOOP POWERED INDICATOR

@ ®

315

2-HOLES FOR FOUR # 6 MOUNTING SCREWS ARE LOCATED
DIRECTLY BELOW COVER SCREWS.

3-OPENINGS FOR CONDUIT FITTINGS SHOULD B3E DRILLED
IN SHORT (3.15") SIDE OF CASE .

3.54

_?\ AP FOR

2 36 HOLE PATTERN 6-32 SCREW
FOR SURFACE MOUNT

L:@-:a

_@7

FIG. 2 GENERAL DIMENSIONS FOR 18-SLPI-1V

PAGE 4
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Calibration Procedure

1.

5.

To calibrate the 18-SLPI-1V, remove the front cover and
label to expose the calibrating switches, and the span and
zero pots, located on the top PC board (Figs. 3 and 4).
Input a 4 to 20mA signal and calibrate the indicator as
follows:

Set Input Voltage Drop (Factory Calibration):

Input 20 milliamps at the input terminals of the indicator.
Adjust pot "P2" on the lower PC board for a voltage drop of
0.95 volts between the input terminals.

Zero Adjustment (Factory Calibration):

To prevent the interaction of the span and zero pots the 4
milliamp offset is compensated for at the output of
amplifier "Ul". To do this, input 4 milliamps into the
indicator, set switch 1, position 1, on the lower PC board
to the normal operating position, and then adjust pot "P1",
also on the lower PC board, for 0.000 volts at the output of
amplifier "Ul" (measure between common and the blue wire).

Calibration of Internal Calibrator (Factory Calibration):

Calibrate display to read 00.0 to 100.0 for a 4 to 20
milliamp input following the instructions for the
calibration of the display. With the indicator operating
(the value of the input current does not matter) switch
switch 1, position 1, on the lower PC board to the calibrate
position. Switch switch 1, position 2 to the zero
calibrate position and adjust pot "P3", on the lower PC
board until the display reads 00.0. Switch switch 1,
position 2 to the span calibrating position and adjust pot
"P4" on the lower PC board until the display reads 100.0.
Return switch 1, position 1 to the normal operating
position. Note that the input current has no effect on the
display while switch 1 is in the calibrate position.

Calibrate Display
To calibrate the 18-SLPI-1V, remove the front cover and
label to expose the calibrating switches, and the span and
zero pots, located on the top PC board (Fig. 4). Input a 4
to 20 mA signal and calibrate the indicator as follows:
1. Determine desired display for a 4 to 20 mA input.
Example: -30.0 to 195.0 deg. F

990636
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Set span switches S1 and S2 for proper span range.
Example: Span = 1950 - (-300) = 2250 counts;
set Sl-off, S2-off

Set zero switches S3 and S4 for proper zero range.
Example: Zero = -300 counts; set S3-off, S4-off

Select decimal point.
Example: Select P3 decimal point; set S8-on, S6-off,
S7-off

Enable or disable negative polarity indication.
Example: Enable negative sign; set S5-on

Input 4 mA and set "zero pot" for bottom of range.
Example: adjust zero pot to display -30.0

Input 20 mA and set "span pot" for top of range.
Example: adjust span pot to display 195.0

The indicator is now calibrated.
Use of Internal Calibrator

The 18-SLPI-1V can be calibrated using the internal
calibrator, while installed in a working loop, or it can be
calibrated on the bench using a 1.5 volt flash light battery
connected across the input terminals as a power source.

To use the internal calibrator follow the following
procedure:

Set the calibrating switches (FIG. 4) for the
desired span and offset ranges as described
in the preceding section.

Set switch 1, position 1 (FIG. 3) located on
the lower PC board to the calibrate position.

Set switch 1, position 2 to the "cal. zero"
position, then adjust the "zero pot" located
on the top PC board until the display displays
the bottom of the range.

Set switch 1, position 2 to the "cal. span"
position, then adjust the "span pot" located
on the top PC board until the display displays
the top of the range.

Return switch 1, position 1 to the normal
operate position. The indicator is now
calibrated.
990636
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CALIBRATE ZERG- -}, B------ -----f < - -NORMAL OPERATION

[
CALIBRATE SPAN--P B----- L B 9--CALIBRATE MODE

FIG. 3 LOWER PC BOARD WITH SWITCH SETTINGS
FOR INTERNAL CALIBRATOR

CALIBRATION SWITCHES
SPAN RANGE SWt, 2
ZERO RANGE SW 3,4
NEG.POL. INDIC. SW5
DECIMAL PTS. SW6,7,8

IR

FIG. 4 LOCATION OF CALIBRATION SWITCHES AND
POTS ON TOP P.C. BOARD |

CALIBRATION SWITCH SETTING
SPAN S1 S2 - ZERO S3 S4
400072470 ON OFF 2000/ 573 OFF ON
247071530 OFF | OFF 5737/ -573 OFF | OFF
1530/ 000 OFF ON -573/-2000 ON OFF
ENABLE DECIMAL POINT
1.999 S6 ON TO ENABLE NEGATIVE
19.99 S7 ON POLARITY INDICATION
199.9 S8 ON §s ON
Fio. 5 TADLE UF CALIBRAVTIUN oWiHiCH SEiT1INGS FOR

SPAN, ZERO, DECIMAL POINTS, AND POLARITY

PAGE 7
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