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l. Introduction

Introduction

This manual is applicable to all meters with serial numbers
1520525 and larger.

1.1 DESCRIPTION

The OMEGA DP41 temperature meter series is a complete line of
process indicators/controllers, offering exceptional performance.

The DP41 temperature meter is front-panel programmable to accept
any of 9 thermocouple calibrations, (J, K, T, E, N, R, S, B, and DIN
]) or 100 ohm Pt (385 or 392 curve) or 10 ohm Copper RTDs with
either 2-, 3-, or 4-wire configuration. The DP41 meter will accept
inputs from 0.6 to 6000 ohms. All temperature inputs may be dis-
played in °C, °F or Kelvin.

The DP41 temperature meter can also be used as a precise 2-, 3-,
or 4-wire ohmmeter for resistance in the range 0.6 to 6000 ohms;
this linear usage is also described in this manual.

A unique linearization method allows the microprocessor in the
DP41 to utilize the entire NIST calibration tables.

Configuring the DP41 is accomplished through the 5 front panel
buttons. If the optional RS-232 or RS-485 communications are
installed, the user may remotely set the display parameters.

Options for the DP41 include analog and BCD outputs, relay
outputs, and RS-232 or RS-485 communications.

1.2 FEATURES

The following is a list of features of the DP41.

¢ 1.0°, 0.1°, 0.01° resolution

* 9 Thermocouple calibrations J, K, T, E, N, R, S, B, DIN ']

e 2., 3., or 4-wire 100 ohm Pt or 10 ohm Cu RTDs

¢ Peak & Valley detection and memory

¢ Up to 12 readings per second

* 4 isolated open-collector outputs(standard) and optional
isolated relay or isolated BCD and isolated analog outputs

e Optional Isolated RS-232 or RS-485 communications

¢ NEMA -4 Front-Panel/IP65

* Non-volatile memory without battery back-up

e 115V ac, 50/60 Hz, 230 V ac, 50/60 Hz power supply
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1.3 AVAILABLE MODELS

Introduction The following options are available installed at the time of pur-

chase or as separate items installed by the user after purchase:
Analog Output Board, BCD Output Board, Relay Qutput Board,
RS-232 Communications Board, and RS-485 Communications
Board.

The following DP41 models are available from OMEGA Engineering:

MODEL
NUMBER DESCRIPTION OF DESIGNER MODELS
DP41-TC Thermocouple Indicator (115 V ac)

DP41-RTD RTD Indicator (115 V ac)
DP41-TC-230 | Thermocouple Indicator (230 V ac)
DP41-RTD-230| RTD Indicator (230 V ac)

NOTES: Red display is standard. To obtain a green display, add
“.GN” to the end of the model number.

To order an analog output, add “-A” to the end of the model number.

To order the Classic Bezel (Optional Housing; refer to the cover)
add “-OH?” to the end of the model number.

ANALOG OUTPUT OPTION

MODEL
NUMBER | DESCRIPTION

DP40-A Isolated Analog Output Board

CONTROL/BCD OUTPUT OPTIONS

MODEL
NUMBER | DESCRIPTION

DP40-B Isolated BCD Output Board
DP40-R Dual 7A Form-C Relays

NOTES: Choose only one Control/BCD output option per meter.
A 40-pin mating connector is included with the BCD option.
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SERIAL COMMUNICATIONS OPTION

Introduction

MODEL

NUMBER | DESCRIPTION

DP40-S2 * | Isolated RS-232 Communications
DP40-S4 ** | Isolated RS-485 Communications

NOTES: Choose only one option per meter. Both computer
communications come with 3.5" and 5.25" set/programming disks
(1 each) and one 6 ft. communications cable with phone plug

termination.

* Recommend purchase of DP40-9SC2 or DP40-25SC2 (see below)
** Recommend purchase of DP40-9SC4 or DP40-25SC4 (see below)

OTHER OPTIONS

MODEL
NUMBER

DESCRIPTION

DP40-9SC2
DP40-95C4
DP40-25SC2
DP40-25SC4

9-pin Serial Connector for RS-232
9-pin Serial Connector for RS-485
25-pin Serial Connector for RS-232
25-pin Serial Connector for RS-485

1-3
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2. Unpacking

Remove the Packing List and verify that all equipment has been
received. If there are any questions about the shipment, Unpacking

please call the OMEGA Customer Service Department at
1-800-622-2378 or (203) 359-1660.

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 carton in the event
reshipment is necessary.

When you order your DP41 meter, you will receive the following
items in the shipping box:

QTY DESCRIPTION ILLUSTRATION

1 Basic Meter in a Mounting
Sleeve with Gasket

1 Front-Panel
Button Cover
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QTY DESCRIPTION ILLUSTRATION

1 AC Power Connector
(orange - P1)
Unpacking

2 Input Connectors
(gray - P3 and P9)

OR

1 Thermocouple Rear
Protective Cover
with Screw

1 RTD Rear Protective
Cover with Screw

1 20-Socket Ribbon
Connector
(P2 Connector)
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QTY DESCRIPTION ILLUSTRATION

2 Panel-Mounting
Gaskets

1 Temperature Owner’s Guide

\\\\\\\\\\\\\\\\\\\\)‘

1 Quick Reference Guide

Other items may also be in the box depending on the options
ordered. Refer to specific options described previously.
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3. Safety Considerations

The meter is protected in accordance with Class I of IEC 348 and
VDE 0411.

WARNING: If your meter is to be wired to sensors or control inputs
which could have hazardous potentials, these potentials will be carried | Safety
through to the 20-pin digital output connector at the rear, and will be Considerations

present on the meter’s circuit boards. Install the rear 20-pin mating
connector and insert the electronics into the case before connecting
the meter to any source of possible high voltage.

DO NOT contact any exposed metal parts or interconnect any option
board(s) or change any jumpers on this meter while it is connected to
AC voltage.

To provide safe operation, follow these guidelines:

3.1 POWER WIRING

The meter has no power-on switch, so it will be in operation as
soon as power is applied.

3.2 HUMIDITY

Do not expose your meter to rain or condensing moisture.

3.3 FUMES AND GASES

Do not operate your meter in flammable or explosive atmospheres.

31
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4. Parts of the Meter

4.1 FRONT OF THE METER

The following is a brief description of each part of the front of the

meter.

Op
@

\,‘. T1I T MIC
.l
>0 Q- @@= (@™

SETPTS _/ AMAX »MIN MENU \ _ RESET \

® @ ® ©® ©

Figure 4-1. Front Detail

Parts of
the Meter

ITEM

DESCRIPTION

—.8.8.8.8.8. or 8.8.8.8.8.8.

6-digit, 14 segment, alphanumeric 0.54" high
LED display with programmable decimal point.

SETPOINT LED

These LEDs, labeled 1 through 4, display the status of
setpoints 1, 2, 3 (Alarm 1), and 4 (Alarm 2).

SETPTS BUTTON

This button functions only in the run mode. When the
Setpoint/Alarm features are unlocked, pressing this
button sequentially recalls the previous setpoint settings
to the display. After the ‘p/MIN’ and ‘A/MAX’
buttons are used to alter those values as desired, pressing
the ‘SETPTS’ button, again, stores these new values.

Unless the ‘SETPTS’ button is pressed, each of the four
setpoint values is displayed for approximately 10 seconds
after the last press of THE “SETPTS” button. Holding the
‘SETPTS’ button depressed stalls this automatic sequence,
retaining the most recent setpoint number on the display.
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Parts of
the Meter

ITEM

DESCRIPTION

A MAX BUTTON

During run mode, pressing this button displays the “HI
RDG” (peak reading) value that has occurred up to the
moment the ‘MAX’ button is pressed. This peak
reading flashes, to distinguish its value from the cutrent
readings. Since this is a dynamic peak reading, the value
will change if the value increases while reviewing it.

To return to display of the current readings without
resetting the peak-value memory to zero (0), press the
‘MAX’ button once again.

To reset the peak-value memory (start a new peak
determining period), press the ‘RESET’ button once.

During the configuration mode, the ‘MAX’ button is
used to change the numerical value of the flashing digit
displayed. For submenu items, such as “L1C.1=0”,
pressing the ‘MAX’ button toggles the choice from “0”
to “1”.

The meter allows rapid changes of a displayed numerical
value by making “0” the first value to occur when the
‘MAX’ button is pressed. After that, the numbers
increase to “9” and then roll over to “0” again. A
negative (“=”) symbol may be displayed in the most
significant digit (i.e. the digit at the far left such as
shown here “~.8.8.8.8.8.”)

In the SETPT (SETPOINT) mode (SP1, SP2, etc),
pressing the ‘MAX’ button causes the flashing digit to
increment by 1 from 0 to 9.

» /MIN BUTTON

During run mode, pressing the ‘MIN’ button recalls the
“LO RDG” (valley reading) measured since the last
press of the ‘RESET’ button. This lowest value flashes,
to distinguish it from the current process display. Since
this is a dynamic valley reading, the value will change
if the value decreases while reviewing it.
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ITEM

DESCRIPTION

To return to the actual process display, without resetting

the low-value memory, press the ‘MIN’ button once again.

To reset the memory for current-value readings (start a
new observation period), press the ‘RESET’ button once
and the meter will return to the run mode.

In the configuration mode, once in a submenu (like TC
type) the ‘MIN’ button allows you scroll through the
available choices such as “J”, “K”, etc.

In the SETPT mode, the ‘MIN’ button advances the
flashing digit to the right.

MENU BUTTON

In the run mode, this button terminates the measure-
ment process and allows you to enter the configuration
mode, advancing through the configuration menus.

In the configuration mode, this button will store
changes in the non-volatile memory at the same time
advancing the display to the next menu item.

RESET BUTTON

In the run mode, pressing the ‘RESET’ button once
erases the memories of peak (“HI RDG”), valley (“LO
RDG”), and ALARM latches. The display then returns

to the run mode.

WARNING: Pressing the ‘RESET” button two (2) times
will result in a hard reset of the meter. This will clear the
Peak & Valley, Alarm latches and meter readings and
immediately begin a new measurement.

In the configuration mode, pressing the ‘RESET” button
once, displays the previous selection. For example, if you
were in “IN CNF” then pressed the ‘RESET” button
once, the display will then show “RD.SC.OF”. Press the
‘RESET’ button two times to return to the run mode.

Parts of
the Meter

43



4.2 REAR OF THE METER

The following is a brief description of each part of the rear of the
meter. The label on the top of the mounting sleeve (not the case)
identifies the location of the connectors found at the rear of the
meter. Figure 4-2 shows this label.

Parts of P2/CABLE CONNECTOR
the Meter TARE(T) [T 2| PRAK (P)

VALLEY (V) | 3 4| SWLIN2
PEAK/VALLEY OR EXT.RESET | 5 6 | PUSHTO CAL
DIGGND } 7 8| +5V
DISPLAY HOLD | 9 LOCKOUT EEPROM &
RESET ALARMS AND/OR } 11 MENU PUSH BUTTON
PRINT COMMAND 12 | NONSTANDARD RX
NONSTANDARD TX | 13 14 | PUSHTOCAL
+VEXT |15 16 SP1
SP2 | 17 18] ALl
AlL2]119 20| GNDEXT

P4/RS-232 P4/RS-485
6 N/C 6 N/C
5 COMM GND 5 B RX
4 | RX 4 |arx
3 X 3 COMM GND
2 RTS 2 B TX/RX
1 N/C 1 A TXRX
P6/RELAY P7/RELAY P5 ANALOG OUT
1 NO1 1 NO2 1 RETURN
2 CM1 2 CM2 2 4-20 MA
3 NC1 3 NC2 3 0-10V
P1/AC PWR P9 & P3/SIGNAL IN
+E
P1/PWR R ER R | 2 [ s
P6 | P7 . = . _S
b s P52
R TALE 2{p3e|t | -E
b S | PRPPPPPPIN . :fé

Figure 4-2. Connector Label for Rear Connectors

Figure 4-3 shows the rear of the meter with the optional relay
output board installed.
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Figure 4-3. Rear View

Figure 4-4 shows the rear of the meter with the optional BCD
output board installed.
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Figure 4-4. Rear View
TABLE 4-1 REAR CONNECTOR DESCRIPTIONS

CONNECTOR # | DESCRIPTION
P1 AC Power Connector
P2 External 1/O Connector
P3 Input Connector, -E, +R, -R
J4 Optional RS-232 or RS-485 Phone Jack
Connector
P5 Optional Analog Out Connector
P6 Optional Form-C Relay #1 Connector
P7 Optional Form-C Relay #2 Connector
P8 Optional BCD Connector
P9 Input Connector, +E, +S, =S
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5. Setup

5.1 CONDITIONS REQUIRING DISASSEMBLY

You may need to open the meter for several reasons:

1. To inspect the rating label on the case (not the same label as on
the sleeve) (Section 5.2.1).

2. To check or change the 115 V ac or 230 V ac or main board
jumpers (Sections 5.2.2 and 5.2.4).

Setup

3. To install optional output board(s) (Section 5.2.3).

4. To mount the meter in a panel (Section 5.2.5).

5.2 DISASSEMBLY

The following procedure describes how to open up the meter.

Figure 5-1 shows the meter with the bezel and Figure 5-2 shows the

meter with the optional housing.

1. Make sure the AC power is removed from the meter.

2. Remove the cover mounting screw and set aside.

3. Remove the rear protective cover and set aside.

4. Remove all wiring connectors from the rear of the meter.

5. Remove both thumbnuts and set aside.

6. Remove the sleeve and set aside.

7. Bend the side panel detents on the case (shown in Figure 5-3)
outward to release the boards. Pull the board assembly out of the

case by the mounting screw stem.

Note: From this point forward, these 7 steps are referred to as
“Reveal the main board”.
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REAR

Setup PROTECTIVE

COVER

THUMBNUTS

-AC POWER BOARD

MAIN BOARD ASSY

Figure 5-1. Meter Exploded View
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REAR
PROTECTIVE

COVER Se tup
COVER
MOUNTING
CONNECTOR

LABEL

MADE IN
U.S.A. LABEL

RETAINER
(NOT USED WITH
BCD OPTION)

SLEEVE

FRONT-PANEL

SERIAL NUMBER LABEL
MODEL TAG

AC POWER BOARD
MAIN BOARD

Figure 5-2. Meter Exploded View (with optional housing)
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5.2.1 RATING/PRODUCT ID LABEL

To look at the Rating/Product ID label on the case, you must
follow the first 6 steps as described in Section 5-2. Refer to Figure
5-3 for the location of the Product Identification Label.

R
W
o‘é%xl\oqc¢
PRODUCT T MOUNTING
IDENTIFICATION SCREW
LABEL STEM
Setup SIGNAL INPUT
¢ \—MAIN BOARD ASSY

\ BEND DETENTS OUTWARD
TO INSTALL MAIN BOARD

Figure 5-4. Transformer Jumpers

5-4



5.2.2 MAIN BOARD POWER JUMPERS
To check voltage jumpers from 115 V ac to 230 V ac:
1.“Reveal the Main Board” (refer to Section 5.2, Disassembly).

2. Locate the main board assembly and position it in front of you
the same way as shown in Figure 5-4.

3. On the main board, locate the transformer jumpers W1, W2,
and W3 near the transformer T1.

Setup

5.2.3 PRINTED CIRCUIT BOARD(S) INSTALLATION
To install optional printed circuit board(s):
1.“Reveal the Main Board” (refer to Section 5.2, Disassembly).
2. Using Figure 5-5 as a reference, insert option board(s) into the
corresponding slot(s) on the main board. Each circuit board is

keyed to fit in it’s own position.

3. To re-assemble the meter, follow the steps in Section 5.2 in
reverse order.



BCD BOARD
=120

P20 ¢ INTERCONNECT BOARD
(PART OF BCD ASSY)
P14 4
S RETAINER !
etup (ALWAYS USED :
EXCEPT FOR ; ! REAR
BCD OPTION) : ] PROTECTIVE
COVER
COVER
RELAY BOARD\ MOUNTING

ANALOG
OUTPUT BOARD /

RS-232/RS-485 BOARD

\_ AC POWER BOARD
MAIN BOARD ASSY

Figure 5-5. Optional Printed Circuit Board Locations
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5.2.4 HOW TO ACCESS JUMPERS
To gain access to jumpers on the various printed circuit boards:

1.“Reveal the main board” (refer to Section 5.2, Disassembly).
NOTE: To access the S1 and S2 jumpers on the Signal Input
Board, you only need to remove the mounting sleeve.

2.To re-assemble the meter, follow the steps in reverse order.

Figures 5-6 through 5-12 show the layout of the seven (7) printed
circuit boards with respective jumper blocks, where applicable, used
in the meter. Figures 5-8 through 5-12 show the optional boards.

Setup

IBIEI I IKIMI I IRI R
S1 A DG T U

]
ICIFI IJI I INIQI I Hn

-
HoE

Figure 5-6. Signal Input Board
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ACPOWER BD

Figure 5-7. Main Board

$5
HAN RER E
NCH HGH =
S4 s.s
iy

S1 s2 ﬂmmwmﬂml 20

N

PIN 1
18
$3
1931 L1

Figure 5-8. BCD Option Board
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Figure 5-11. RS-232 Option Board
59



Setup
Figure 5-12. RS-485 Option Board

5.2.5 PANEL MOUNTING

To mount the meter in a panel:

1. “Reveal the Main Board” (refer to Section 5.2, Disassembly).
You don’t need to do step 7.

2. Using the panel cutout diagram shown in Figure 5-13, cut a hole
in the panel.

PANEL

*

1.772" + .024/-.000
(45.01mm + 0.61/-0.00)

3.6222" + .032/-.000
< (92.00mm + 0.81/-0.00)
\_

Figure 5-13. Panel Cutout Dimensions
3. Insert the case and meter into the hole, so that the gasket seals

between the bezel and the front of the panel.
Refer to Figure 5-14.
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REAR
PROTECTIVE
COVER

COVER
MOUNTING

PANEL

~ \— SLEEVE Setup

Figure 5-14. Panel Mounting

4. Slip the sleeve over the rear of the case.

5. Re-attach and tighten the thumbnuts to hold the meter firmly
in the panel.

6. Replace the wire connectors at the rear of the meter.

7. Replace the applicable rear protective cover and secure with the
cover mounting screw.

8. Re-apply power. Section 5.3 covers how to wire the power
connector, if you haven’t already done so.

The meter display should light, and pass through “RESET 2” to run
or display mode. If the meter flashes an overscale or overload
message, press the ‘MENU’ button to advance to the configuration
mode. Do not be concerned about overloads (the +S input can
stand 120 V continuously and current inputs can handle ten times
rated current).
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5.2.6 BENCH TOP USE

The sleeve has no mounting function in bench-top use, but covers
the input-jumper opening and provides additional protection.
Attach the appropriate wires to the signal connectors P3, P9 (and
the Cold-Junction Compensation board, if used) and plug them in
to the rear of the assembly. The label on the case sleeve shows the
connectors and terminal designators.

Attach the rear protective cover with the cover mounting screw.
Plug in the power connector: the meter should light, and display
“RESET 2”, then return to the run mode. If the meter flashes an

Setup

overscale or overload message refer to Section 17, Troubleshooting
Guide. Do not be concerned about overloads (the +S input can

stand 120 Vac continuously and current inputs can handle ten

times rated current).

5.3 AC WIRING

The orange (power) connector must be wired according to the
following procedure (refer to Figure 5-15):

USA INTERN’L PIN # ON
WIRING| WIRING ORANGE
CODE CODE CONNECTION | CONNECTOR
Black Brown AC High (HI) 1
White Blue AC Neutral{LO) 2
Green Green/Yellow | AC Ground 3
(ORANGE)
P1
AC HIGH |
= &1 2 O
ACLOW
2| = |©
o—SHIELD/AC GND B 3 @ )
[ — " INA

Figure 5-15. AC Connector Wiring
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5.4 COLD JUNCTION COMPENSATION BOARD INSTALLATION
FOR THERMOCOUPLES

To setup the rear protective cover with the P3 and P9 connectors
(and Cold-Junction Compensation Board), proceed with the
following (Refer to Figure 5-16):

1. Obtain P3 and P9 connectors and the thermocouple rear
protective cover.

2. Put the two (2) connectors P3 and P9 into the corresponding
male connectors at the rear of the meter. Refer to Figure 4-2 for
the location of the male connectors. P3 and P9 are identical Setup
and interchangeable connectors.

3. Using a long slotted screwdriver (one that is at least 4" long),
loosen the 6 screws on the connectors.

4. Carefully install the thermocouple rear protective cover onto
the connectors making sure the pins in the rear cover make
good contact with the holes in the connectors.

5. Tighten the 6 screws (do not over tighten).

6. Fasten down the cover with the cover mounting screw.

T/C REFERENCE
JUNCTION
ASSEMBLY

ONE OF
SIX SCREWS

SLOTS FOR
SCREWDRIVER
ACCESS

Figure 5-16. Installation of Thermocouple Cold-
Junction Compensation Board Assembly
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COMPENSATION

Figure 5-17 shows the wiring hookup for thermocouples. Use the
following table to determine which colored wires get connected to
the positive and negative terminals. Note: positive and negative

5.4.1 COLD-JUNCTION COMPENSATION BOARD WIRING

wiring designations are molded into the plastic cover.

+

A\ _*S

T/C COLD
JUNCTION

BOARD

7/

\\ —E

H>—+E—'—E1
H}——S— =13 /

—/

P9
=3 2

—/

/7

H)J_R_
-%%i

' p3
50 2

—Ea/

METER

Figure 5-17. Directly-Connected Thermocouple

5.4.2 THERMOCOUPLE WIRE COLORS

TABLE 5-1. THERMOCOUPLE WIRE COLORS

USA
T/C WIRE COLORS
TYPE + LEAD —-LEAD
] White Red
K Yellow Red
T Blue Red
E Purple Red
N Orange Red
R Black Red
S Black Red
B Grey Red
DINJ Red Blue
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Setup

FRANCE GERMANY
T/C WIRE COLORS WIRE COLORS
TYPE + LEAD -LEAD | + LEAD -LEAD
] Yellow Black Red Blue
K Yellow Purple | Red Green
T Yellow Blue Red Brown
E Yellow Purple | Red Black
N No Standard-See USA No Standard-See USA
R Yellow Green | Red White
S Yellow Green | Red White
B Use Copper Wire Red Gray
DIN ] Red Blue Red Blue
JAPAN UNITED KINGDOM
T/C WIRE COLORS WIRE COLORS
TYPE + LEAD -LEAD | + LEAD -LEAD
] Red White | Yellow Blue
K Red White | Brown Blue
T Red White | White Blue
E Red White | Brown Blue
N No Standard-See USA No Standard- See USA
R Red White | White Blue
S Red White | White Blue
B Red Gray No Standard- See USA
DIN] Red Blue Red Blue

Once you have installed all applicable printed circuit boards in the
meter and mounted the meter in your panel (if desired), and wired
the meter, you can proceed to:

Section 6 for an example of how to operate the meter with a Type K

thermocouple.

Or

Section 7 for an example of how to operate the meter with an RTD.

Or

Section 8 for details on how to hook up a non-linear transmitter.
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6. Type K Thermocouple
Setup Example

6.1 INTRODUCTION

This section provides you with details on how to set up and use
your meter with a Type K thermocouple. The typical factory preset
thermocouple type will be a Type K. However, YOUR factory
setup may be different. If you want to change these characteristics
of the meter, refer to Sections 6.6 and 6.7. Follow these steps to
ensure the meter will operate properly:

METER’S FACTORY PRESET CHARACTERISTICS

Type K
Units of measurement in Degrees Fahrenheit, ermocouple
Display on the meter °F, and 0.1 degree resolution Setup
Example

115 V ac powered (unless 230 V ac ordered).

1. Attach power wires to the power connector (orange) and attach
to the rear of the meter. Refer to Section 6.4.

2. Attach the Cold-Junction Compensation Board and rear protec-
tive cover assembly to the meter. Refer to Section 6.3.

3. Attach thermocouple wires to the rear protective cover. Refer to
Section 6.5.

4. Power up the meter and verify operation.

6.2 JUMPER INFORMATION

S1, S2, and S3 are factory configured as shown in Figures 6-1
and 6-2.



Type K
Thermocouple
Setup
Example

S1

| B |
EwE

IBBEEE@'g' TE Vs
IEIIINIE] [ I

Figure 6-1. Signal Input Board Jumper Diagram with S1 and S2 Jumpers

JUMPER BOARD NOTES

no S1A* Input Slower (3/sec) reading rate

no S1B** Input Unipolar input range

S2A & S2F | Input —-10 to +110 mV range

S2] & S2K Input Connects Cold-Junction Compensation
S2Q} Input Adds 1.25 V excitation

S2S Input Upscale Open-TC Indication

* Software switch “INP.2” must also be set to “=0".
** Software switch “INP.3” must also be set to “=0".

§3

EEN
C B A

ACPOWER BD

Figure 6-2. Main Board with S3 and S4 Jumpers
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JUMPER BOARD NOTES

S3A Main Unlocks button programming
S3C Main Unlocks Lockout menu
programming

Typically, you would not require a read rate faster than 3 per
second (thermocouples are typically slow in responding to tempera-
ture changes). However, you may select a faster read rate of 12 per
second by installing a jumper in “S1A” on the Signal Input Board
and changing the software selection in “IN CNF” (Input Configu-
ration) to read “INP.2=1".

S2A, S2F, S2], S2K, S2Q block out the input attenuator and do
not insert any offset, thereby using the meter’s basic 100 mV range.
They also connect the meter’s curvalinear cold-junction compensa-

tion circuit to the input. For upscale open sensor indication with %?_:Pe K
. ermocouple
an open thermocouple, use jumper S2S (for downscale, use SZR). Setup
Example

WARNING: Failure to complete both the hardware and software

changes will result in erroneous readings.

6.3 COLD JUNCTION COMPENSATION BOARD INSTALLATION

To setup the rear protective cover with the P3 and P9 connectors
(and Cold-Junction Compensation Board), go through the follow-
ing (Refer to Figure 6-3):

1. Obtain P3 and P9 connectors and the thermocouple rear protec-
tive cover.

2. Put the two (2) connectors P3 and P9 into the corresponding
male connectors at the rear of the meter. Refer to Figure 4-2 for
the location of the male connectors. P3 and P9 are identical and
interchangeable connectors.

3. Using a long slotted screwdriver (one that is at least 4" long),
loosen the 6 screws on the connectors.

4. Carefully install the thermocouple rear protective cover onto the
connectors making sure the pins in the rear cover make good

contact with the holes in the connectors.

5. Tighten the 6 screws (do not over tighten!).
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6. Carefully remove the rear protective cover WITH the P3 and P9
connectors attached to it and set aside. Continue to Section 6.4
for AC wiring.

NOTE: DO NOT ATTACH THE REAR COVER TO THE
METER WITH THE COVER MOUNTING SCREW UNTIL
YOU FIRST INSTALL THE P1 POWER CONNECTOR IN
THE REAR OF THE METER.

T/C REFERENCE
JUNCTION
ASSEMBLY

ONE OF
SIX SCREWS

Type K o
Thermocouple . SLOTS FOR
Setup PN SCREWDRIVER
Example { ACCESS

Figure 6-3. Installation of Cold-Junction
Compensation Board Assembly

6.4 AC WIRING

1. Wire the orange power connector (P1) using the AC wiring
information listed below.

USA INTERN’L PIN # ON
WIRING| WIRING ORANGE
CODE CODE CONNECTION | CONNECTOR
Black Brown AC High (HI) 1

White Blue AC Neutral(LO) 2

Green Green/Yellow | AC Ground 3

2. Insert the orange power connector, which you just wired, into
the connector located at lower left rear of the meter. Refer to
Figure 6-4 for the location of P1.
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3. CAREFULLY install the rear protective cover assembly (with the
P3 and P9 connectors) onto the rear of the meter making sure you
have a good fit between the P3 and P9 male and female connectors.

4. Fasten the rear protective cover with the cover mounting screw.
Continue to Section 6.5 for Cold-Junction Compensation Board

Wiring.
0

= P

<HE

S| @|0 g
Type K

ermocouple

Setup
Example

Figure 6-4. Rear View of the Meter

6.5 COLD-JUNCTION COMPENSATION BOARD WIRING

Figure 6-5 shows the wiring hookup for any thermocouple type. For
Type K, hook up the yellow wire to the +terminal and the red wire to
the -terminal on the rear protective cover. Notice that the cover has
positive and negative wiring designations molded into the plastic.

7

—>>—E e P
+ Jl >> +8 a 2
-S
TC ——>—{H=Y 3 /
_ METER
J2

T/C COLD
JUNCTION
COMPENSATION
BOARD

Figure 6-5. Directly-Connected Thermocouple

Sections 6.6 and 6.7 provide details on how to change the charac-
teristics of your meter {for example: you want to change to a Type ]
thermocouple and/or you want to measure in °C, etc.)
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6.6 RE-CONFIGURING THE METER FOR OTHER
CHARACTERISTICS

Make sure the meter is set up according to the steps in Section 6.1.

6.6.1 TO SELECT THERMOCOUPLE TYPE

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY
PRESS | IF REQUIRED) | SHOWS COMMENTS

‘MENU’ “INPUT” You need the display
to show “INPUT”".

‘MIN’ [ ‘MAX “TC” Press the ‘MIN’
Tvoe K button to have the
Thermocs(’)r:.leple meter di_splay (flash-
Setup ing) an input type.
Example Press the ‘ MAX’
button to select TC.
‘MENU’ “STORED” | Display will most
then “TC” | often momentarily

show “STORED” and
then show “TC”.

NOTE: In each and every case where the parameter is changed
and then the ‘MENU’ button is pressed, the display will show
“STORED". To simplify matters, “STORED” is not shown in the
future but is understood.

‘MIN’ | ‘MAX’ The input | Press the ‘MIN’ but-
type of your | ton to have the meter
choice display a signal type.

Press the MAX’
button to select either
Type, K, T,E,N, R,

S, B,or DNJ. (Make
sure the proper thermo-
couple type is connected
to your meter).
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NOTE: Thermocouple wire colors are listedin Section 5.4.2 so
you can wire your meter accordingly.

6.6.2 TO SELECT THE UNITS OF MEASUREMENT

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY
PRESS | IF REQUIRED)| SHOWS COMMENTS
‘MENU'’ “RDG.CNF”| Stores signal type.
Setup reading
configuration.

‘MIN'’ ‘MAX’ “RD@G.5=0",| Determine the units
“RDG.5=1",| of measure to be used:
or | degrees C (if “=0”),
“RDG.5=2" | degrees F (if “=1")

K (if “=2"). By
pressing the ‘MIN’
button 5 times, the
meter advances to
RDG.5. The ‘MAX’
button allows you to
change the “0”, “1”
or 2.

Type K
TKIeJ:rmocouple

Setup
Example

6.6.3 TO SELECT WHETHER TEMPERATURE UNITS ARE DISPLAYED

PRESS

THEN PRESS
(TO CHANGE

IF REQUIRED)

UNTIL
DISPLAY
SHOWS

COMMENTS

‘MIN’

‘MAX®

“RDG.6=0"
or
“RDG.6=1"

Determine whether
the temperature units
is NOT to be displayed
(if “=0") or if the
temperature units is to
be displayed (if “=1").
By pressing the ‘MIN’
button again, the meter
advances to “RDG.6".
The ‘MAX’ button
allows you to change
the ((O)) Ol' (‘1”.

‘MENU

“RDG SC”
or
“RD.SC.OF”

Stores “RDG.6”
selection. Advance to
“RDG SC” or
“RD.SC.OP".
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6.6.4 TO SELECT THE DISPLAY RESOLUTION

PRESS

THEN PRESS
(TO CHANGE
IF REQUIRED)

UNTIL
DISPLAY
SHOWS

COMMENTS

‘MENU’

“DEC PT”

Advance to DEC PT
(you don’t need
“RDG SC” or
“RD.SC.OF”).

‘MIN’

‘MAX’

“FFFFFE”,
“FFFFE.F”

or
“FFFE.FF”

Determine where you
want the decimal
point. By pressing the
‘MIN’ button, the
meter displays the
previously selected
decimal point loca-
tion within the “F’s”
or the factory preset
location. The ‘MAX’
button allows you to
change the location
of the decimal point.

‘MENU’

“CNT BY”

Stores the decimal
point location and
the display will show
“CNT BY”.

‘RESET’
‘RESET’

Measured

Press the ‘RESET’
button two times. The
display momentarily
shows “RUN” and
then the currently
measured values.

NOTE: The choice of decimal point location is restricted to a display
resolution of whole degrees, tenths, or hundredths of a degree.

6.7 COLD JUNCTION COMPENSATION OFFSET PROCEDURE

The meter has been calibrated with the cold-junction compensa-
tion board included with your unit. If you change the board or

want to verify the calibration, proceed with the procedure in
Section 6.7.1.
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‘6.7.1 SET THERMOCOUPLE ZERO

In order to set thermocouple zero you must complete the following steps:

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY
PRESS |IF REQUIRED) | SHOWS COMMENTS

‘MENU’ “C.JUN.OF” | This is the cold-
junction compensa-
tion main menu.

‘MAX’ “XXXXX” | Display will show the
cold-junction offset
number.

MIN’ & ‘MAX’ | “00000” Using the ‘MIN’ and Type K )

) , ermocouple
MAX’ buttons enter Setup
all zeros (“00000”) on Example
the display.

‘MENU’ Press the ‘MENU’

button to store the
change(s) and the
meter will return to
the run mode.

NOTE: You must verify that the “DEC PT” is set to a resolution
of 0.0 (tenths).

Now you must record the actual offset reading by using one of the
following procedures:

Connect the proper thermocouple type to the meter and place the
thermocouple into an ice point cell. After the reading on the
display has stabilized, record the displayed offset (T) and proceed
with the “C.JUN.OF” calculation formula.

or

Connect a thermocouple calibrator and set the input for icepoint
0°C or 32°F. After the reading on the display has stabilized, record
the displayed offset (T) and proceed with the “C.JUN.OF” calcula-

tion formula.



Type K
Thermocouple
Setup
Example

Calculate the “C.JUN.OF” cold junction offset number to be
entered into the meter by using one of the following formulas:

T= your recorded display with ice point input

For °F: (T-32.0) x 150= offset number

For °C: T x 270 = offset number

Note: If your offset number is a positive number, just enter it,
or

If your offset number is zero, enter all zeros into the meter

If your offset number is a negative number disregard the negative sign
and add the value to 32767 and enter this number into your meter.

Example: If your calculated offset number was “~122” then you
would add your calculated value of “122” to “32767”, which equals
“32889”. Enter this number into your meter.

6.7.2 SPECIAL COLD-JUNCTION CALIBRATION

In order to assure the specified accuracy for measurements below
—40 degrees, you must first apply a negative millivolt input signal to
your meter (to determine the error), record the reading, then
complete the following calculation:

—FS = a temperature within 5 degrees of the maximum negative
temperature of any thermocouple type in °C or °F range.

[cepoint= 0.0°C (32.0°F)
Sensitivity at -FS= AmV input for A 1°C (°F)
Sensitivity at Icepoint= ALV input for A1°C (°F)

T=error at —Full Scale x Sensitivity at —-FS
Sensitivity at icepoint

T= Error at negative full scale (-FS) times sensitivity at negative
full scale (-FS) divided by sensitivity at icepoint 0.0°C (°F).

An Example would be as follows:

=270 °C Type K input
Display reads -266.1°C
Error equals 3.9 °C

continued on next page

6-10



continued from previous page
T= 39x1uV/C = 0.1°C
39 uwv/eC
T=0.1°C

Offset number = 0.1 x 270 = 27

WARNING: Before entering your offset number you must first
complete the SET THERMOCOUPLE ZERQ procedure as de-

scribed in Section 6.7.1.

If meter displays ““OPEN”, reduce —FS input 5 degrees.

TO ENTER YOUR COLD-JUNCTION OFFSET NUMBER,
YOU MUST COMPLETE THE FOLLOWING PROCEDURE:

THEN PRESS |UNTIL
(TO CHANGE |DISPLAY
PRESS |IF REQUIRED) { SHOWS COMMENTS

‘MENU’ “C.JUN.OF” | This is the cold-
junction compensa-
tion main menu.

‘MAX’ “00000” Display will show the
cold-junction offset
number “00000”
which was entered
earlier.

MIN’ & MAX? | “YXXXX” | Using the ‘MIN’ and
‘MAX’ buttons enter
your calculated cold-
junction offset number
into the meter.

‘MENU’ _ Press the MENU’
button to store your
entry and the meter
will return to the
run mode.

continued on next page

Type K
ermocouple

Setup

Example




continued from previous page
If you have a non-linear transmitter hooked up to your meter, refer
to Section 8 for details.

If there are other characteristics you want to change, refer to
Section 9 for full details.

After you have completed your programming, you may want to go
back and remove the jumper in S3A position on the main board to
insure against any unauthorized changes or refer to specific lockout
functions (software) in Section 9.

Notes:

Type K

Thermocouple
Setup
Example
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7. 3-Wire 100 OHM Platinum (Din)
RTD/Ohms Setup Example

Section 7 is divided into two parts:
1) 3-wire, 100 Q platinum RTD, and
2) 4-wire, 10 Q copper RTD.

7.1 3-WIRE 100 OHM PLATINUM RTD INFORMATION

This section provides you with details on how to set up and use
your meter with a 3-wire 100 Q platinum (DIN) RTD. Other
factory preset characteristics are listed below. Proceed through the
following steps in order to assure your meter operates correctly.

METER’S FACTORY PRESET CHARACTERISTICS

Units of measurement in degrees Fahrenheit,
Display on the meter °F, and 0.1 degree resolution and 115 V ac
power (unless you ordered 230 V ac)

3.Wire RTD
Setup Example

1. Connect the RTD to P3 and P9 connectors. Refer to Figure 7-3.

2. Attach power wires to the power connector (orange) and attach
to the rear of the meter. Refer to Section 7.4.

3. Power up the meter, observe readings and verify operation.

NOTE: IF YOU HAVE A LINEAR 2-, 3-, OR 4-WIRE RTD,
(SUCH AS 4-WIRE, 10 Q COPPER) YOU WILL NEED TO
FOLLOW SECTION 7.7.

7.2 JUMPER INFORMATION

S1, S2, S3, and S4 are factory configured as follows (Refer to
Figures 7-1 and 7-2):

7-1



3- Wire RTD
Setup Example
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| G |
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Figure 7-1. Signal Input Board Jumper Diagram with S1 and S2 Jumpers

JUMPER BOARD NOTES

no S1A* Input Slower (3/sec) read rate

no S1B** Input Unipolar input

S2A & S2F | Input —10 to 110 mV range (factory
configuration)

S2ZA & S2D | Input —0.1 to 1.1V range for RTD or
resistances over 600 Q

SZH Input For 3- or 4-wire RTD’s

no S2K, L Input No aux. divider

S2M Input 2-wire measurement

S2P Input Connect 160 mA current source

S2v Input Install if RTD less than 60 Q’s

S28 Input Upscale open-sensor indication

* Software switch “INP.2” must also be set to “=0”.
** Software switch “INP.3” must also be set to “=0".
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AC POWER BD

Figure 7-2. Main Board with S3 and S4 Jumpers

3-Wire RTD
Setup Example

JUMPER BOARD NOTES

S3A Main Unlocks pushbutton programming

no S3B Main Meter calibration locked out

S3C Main Unlocks lockout menus

no S4A Main Not applicable, selects 10 or 24 V dc
sensor excitation

7.3 INPUT CONNECTIONS

Figure 7-3 shows the input connections and input-connector
jumper needed for 3-wire RTD. This (most popular) connection
works best with RTD/Ohms leads which are closely equal in

resistance. The meter measures the RTD plus upper and lower lead

drop voltage and then subtracts twice the measured drop in the
lower supply current lead, producing excellent lead-resistance
cancellation for balanced measurements.

3-wire measurement lowers the measurement rate by approximately

twenty (20) percent.
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Figure 7-3. 3-Wire RTD

3-Wire RTD 7.4 AC WIRING

Setup Example

Setup the meter using the AC wiring information listed below:

USA INTERN’L PIN # ON
WIRING | WIRING ORANGE
CODE CODE CONNECTION | CONNECTOR
Black Brown AC High (HI) 1

White Blue AC Neutral(LO) 2

Green Green/Yellow | AC Ground 3

L. Insert the P1 connector at the rear of the metet. Refer to Figure
7-4 for the location of P1.

2. Insert P3 and P9 in the male pins.
3. Put the rear protective cover onto the rear of the meter.

4. Fasten down the rear protective cover with the cover mounting
screw.

74
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Figure 7-4. Rear View of the Meter

Sections 7.5 and 7.6 provide details on how to change the charac- 3-Wire RTD
teristics of your meter (for example, you have 2-wire NIST RTD, Setup Example
ot want to measure in °C, etc.)
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7.5 RE-CONFIGURING THE METER FOR OTHER
CHARACTERISTICS

7.5.1 TO SELECT RTD TYPE

Make sure the meter is setup according to the 3 steps in Section 7.1.

THEN PRESS |UNTIL
(TO CHANGE |DISPLAY
PRESS | IF REQUIRED) | SHOWS COMMENTS

‘MENU’ INPUT” You need the display
to show “INPUT”.
‘MIN’ | ‘MAX’ “RTD” Press the ‘MIN’

button to have meter
display {flashing) an
input type. Press the
‘MAX’ button to

3- Wire RTD select RTD.

Setup Example
‘MENU’ “STORED” | Display will

the “RTD” | momentarily show
“STORED” (only
“RTD” when a change
has been made) and
then show “RTD".

NOTE: in each and every case where the parameter is changed
and then the ‘MENU’ button is pressed, the display will show
“STORED”. To simplify matters, “STORED” is not shown in
the future but is understood.

‘MIN’ ‘MAX’ Your Press the ‘MIN’
Input button to have
choice the meter display show

a signal type. Press the
‘MAX’ button to select
either 2PT392,
3PT392, 4PT392,
2PT385, 3PT385,
4PT385 or LINEAR.
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7.5.2 SELECT THE UNITS OF MEASUREMENT

7.5.3 TO SEL

3-Wire RTD
Setup Example

THEN PRESS |UNTIL
(TO CHANGE |DISPLAY
PRESS | IF REQUIRED) | SHOWS COMMENTS
‘MENU’ “RDG.CNF” | Set reading
configuration
‘MIN’ ‘MAX’ “RD@G.5=0", | Determine the units of
“RDG.5=1", | measure to be used:
or °C (if “=0"),
“RDG.5=2" | °F (if “=1")
or K (if “=27). By
pressing the ‘MIN’
button 5 times, the
meter advances to
“RDG.5”. The ‘MAX’
button allows you to
change the “0”, “1”
or “2”.
ECT TEMPERATURE UNITS
THEN PRESS |UNTIL
(TO CHANGE |DISPLAY
PRESS | IF REQUIRED) | SHOWS COMMENTS
‘MIN’ ‘MAX’ “RDG.6=0" | Determine whether the
or Temperature units is
“RDG.6=1" | NOT to be displayed
(if “=0") or if the
Temperature Units is
to be displayed (if “=1").
By pressing the ‘MIN’
button again, the meter
advances to “RDG.6".
The ‘MAX’ button
allows you to change
the “0” or “1”.
‘MENU’ “RDG SC” | Stores “RDG.CNF”.
or Advance to “RDG SC”
“RD.SC.OF” | or “RD.SC.OF".
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7.5.4 TO SELECT THE DISPLAY RESOLUTION

THEN PRESS | UNTIL
(TO CHANGE |DISPLAY
PRESS | IF REQUIRED) | SHOWS COMMENTS

‘MENU’ “DEC PT” | Bypass “RDG SC” or
' “RD.SC.OF”. Ad-
vance to “DEC PT”.
‘MIN’ ‘MAX’ “FFFFFE.” Determine where you
or want the decimal
“FFFFF.F” point. By pressing the
or ‘MIN’ button, the

“FFFF.FE” meter displays the
previously selected
decimal point location
within the “Fs” or the

factory preset
3- Wire RTD location. The ‘MAX’
Setup Example button allows you to

change the location of
the decimal point.

‘MENU’ “CNT BY” | To store decimal point
location. Advance to
“CNT BY”.

‘RESET’, Measured Press the ‘RESET
‘RESET Values button two times. The
display momentarily
shows “RUN” and
then the currently-
measured values.

NOTE: the choice of decimal point location is restricted to a
display resolution of whole degrees, tenths, or hundredths of a
degree.

After you have completed your programming, you may want to go
back and remove the jumper in S3A position on the Main Board to
insure against any unauthorized changes or refer to specific lockout
functions (software) in Section 9.
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7.6 2-WIRE AND 4-WIRE RTD WIRING

Figure 7-5 shows the input connections and input-connector
jumpers required for hookup of a 2-wire RTD (resistor). 2-wire
connection is the simplest, but does not compensate for lead-wire
temperature change and often requires calibration to cancel lead-
wire resistance offset.

N afZ

=7
Po
D 18 =2

N 1
METER
>—< p /\7

NC>Ha= 3

s P

NC> 2 g5 / 3.Wire RTD
S Setup Example

Figure 7-5. 2-Wire RTD

Figure 7-6 shows the input connections for 4-wire RTD (or ohm-
meter, if “INP.5=1" was selected) hookup, applicable to low-ohm
sensors or to unbalanced lead resistances. The fourth wire enables
the meter to measure the RTD-plus-lower-lead-drop voltage and
then to measure and subtract that lead voltage; this produces the
best lead-resistance cancellation.

—/

+E

>> =7, Po
+S

>— =12

=S
27w =),/
N /\/7 METER
7/
[ ———

NC>——F ey v
R 3
> ey,

NC>——_R—E3/

Figure 7-6. 4-Wire RTD



3- Wire RTD
Setup Example

When lead resistance is compensated by 4-wire measurement, the
reading rate is slightly lowered (this decrease is less than 20%).

160-MICROAMPERE CURRENT SOURCE

Each meter stores the calibration correction for its current source in
its EEPROM. This factor is used to bring the readings produced by
the actual current {somewhat less than 160 microamperes) up to the
values that would be produced by precisely 160.0 microamperes.
The meter, therefore, always enters the linearizing tables at the
correct point.

For ohmmeter use, this calibration is less important, since no
linearization is used and any scale-factor correction may be entered
either with IN.SC.OF or RD.SC.OF controls. If both these scale
factors are set to 1.0 with no offset, each ohm creates a display of
“160” (the nominal current in microamperes), which may then be
scaled as desired.

This low excitation cutrent (using jumper SZP) value produces very
low self-heating in the RTD element. This low current combined
with the meter’s low noise and high sensitivity to permit accurate
measurement of RTDs or ohms from 0.6 to more than 6000 ohms on
the high-input-impedance range (S2A and S2F jumpers).

If the ohms to be measured exceed 600 (up to 6000), the 1V range of
your meter can be used (jumpers S2A and S2D); now the one-
megohm input impedance of this range causes a very slight decrease
in RTD sensitivity, which can be cancelled by the meter’s input
scaling and offset (IN.SC.OF).

1.6 MILLIAMPERE CURRENT SOURCE

Adding jumper S2V on the input board raises the current to 1.6 mA
nominal, suitable for sensor resistances from less than one to 60
ohms. This current value, however, is not factory-calibrated, so that
field calibration (using the meter’s IN.SC.OF, INput SCaling and
OFfset) is required by the following procedure (unless you have a
linear input, in which case RD.SC.OF calibration is adequate):

To linearize correctly, it is necessary that the microvolts produced
(displayed by the meter on its 100 mV range) by this high current
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flowing in 10 ohms be adjusted to the same value as that of the
calibrated low current flowing in 100 ohms.

To complete the data needed for automatic meter calibration, two
additional microvolt readings are recorded at higher ohm values
(for example, 30 ohms with high current and 300 chms with low
current, respectively).

When these four readings have been made on the 100 mV range
and the meter switched back to RTD, the IN.SC.OF data are

entered as:

INPUT1 = microvolts, 10 ohms, high current
READ 1 = microvolts, 100 ohms, low current
INPUT2Z = microvolts, 30 ohms, high current
READ 2 = microvolts, 300 ohms, low current

This current-source calibration procedure places no limitation on
the display scaling capability (RD.SC.OF), which is additionally
available to handle conversion of the corrected input to any
desired display units-of-measure.

3.-Wire RTD
Setup Example

Both current-source ranges have excellent load-voltage rejection,
i.e., the current is virtually constant despite changes in the sensor
voltage up to 1.5 volts across the load (well beyond the normal
100 mV full scale, or even the 1 V full scale).

7.7 10 Q, 4-WIRE COPPER RTD INFORMATION

This section provides you with details on how to set up and use
your meter with a 4-wire 10 Q Copper RTD. Go through the
following steps in order to have a correctly operating meter.

1. S1, S2, and S3 are factory configured. (Refer to Section 7.7.1).

2. Attach power wires to the power connector (orange) and attach
to the rear of the meter. Refer to Section 7.7.3.

3. Power up the meter, observe readings and verify operation.
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7.7.1 JUMPER INFORMATION FOR 10 Q> COPPER RTD

S1, S2, and S3 are factory configured as follows (refer to Figures 7-7

and 7-8):
| N |
é % S1

3- Wire RTD
Setup Example

I:lEI|E|IKIMI IRI [} l
DG L S T U S2
ECETH HjE N ENMON ®m = N

Figure 7-7. Signal Input Board Jumper Diagram with S1 and S2 Jumpers

JUMPER BOARD NOTES
no S1A Input Slower {3/sec) read rate
no S1B Input RTD, unipolar input
S2ZA & S2F | Input -10 to 110 mV range
(factory configuration)
S2H Input Brings lower lead voltage to meter
S2p Input Connect 160 PA current source
S2v Input Install if RTD is less than 60 ohms
(1.6mA)
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Figure 7-8. Main Board with S3 and S4 Jumpers

3-Wire RTD
Setup Example

JUMPER BOARD NOTES

S3A Main Unlocks pushbutton programming
S3C Main Unlocks lockout menus

no S4A Main Not used for RTD inputs

7.7.2 INPUT CONNECTIONS

Figure 7-9 shows the input connections for 4-wire RTD.
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Figure 7-9. 4-Wire RTD
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7.7.3 AC WIRING

Wire the meter following the AC wiring information listed below.

USA INTERN’L PIN # ON
WIRING | WIRING ORANGE
CODE CODE CONNECTION | CONNECTOR
Black Brown AC High (HI) 1

White Blue AC Neutral(LO) 2

Green Green/Yellow | AC Ground 3

1. Insert the P1 connector at the rear of the meter. Refer to
Figure 7-10 for the location of P1.

2. Put the rear protective cover onto the rear of the meter.

3. Fasten down the rear protective cover with the cover mounting

3- Wire RTD screw.

Setup Example

L
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Figure 7-10. Rear View of the Meter

7-14




7.7.4 PROGRAMMING THE METER FOR THE CALIBRATION RUN

Make sure the meter is setup according to the 3 steps in Section 7.1.

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY
PRESS | IF REQUIRED)| SHOWS COMMENTS
‘MENU’ “INPUT” You need the display
to show “INPUT”.
‘MIN’ ‘MAX’ “RTD” Press the ‘MIN’
button to have the
meter display
(flashing) an input
type. Press the ‘MAX’
button to select RTD.
‘MENU’ “STORED” | Display will most
then often momentarily
“RTD” show “STORED” and

then show “RTD”.

NOTE: In each and every case where the parameter is changed
and then the ‘MENU’ button is pressed, the display will show
“STORED”. To simplify matters, “STORED” is not shown in the

future but is understood.

3-Wire RTD
Setup Example

‘MIN’

‘MAX'

“LINEAR”

Press the ‘MIN’ but-
ton to have choice the
meter display show a
signal type. Press the
‘MAX’ button to select
“LINEAR?” (copper is

linear).

‘MENU’

“RDG.CNF”

Set reading -
configuration.

‘MIN’

‘MAX’

“RDG.1=0"

Set “RDG.1=0"
(Direct format) by
pressing the ‘MIN’
button, and the display
advances to “RDG.1”.
The ‘MAX’ button
allows you to select
“RDG.1=0". The
‘MIN’ and ‘MAX’
button descriptions
are the same for

subsequent steps.

7-15

continued next page



3- Wire RTD
Setup Example

continued from previous page

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY

PRESS | IF REQUIRED)| SHOWS COMMENTS

‘MIN’ | MAX’ “RDG.2=0"| Make sure the display
shows “RDG.2=0".

‘MIN’ | MAX’ “RDG.3=0"| Make sure the display
shows “RDG.3=0".

‘MIN® | ‘MAX’ “RDG.4=1"| Make sure the display
shows “RDG.4=1".

‘MIN’ | MAX® “RDG.5=1"| Make sure the display
shows “RDG.5=1".

‘MIN’ ‘MAX’ “RDG.6=1"| Make sure the display
shows “RDG.6=1".

‘MENU’ “RDG SC” | Stores RDG.CNF. Ad-
vance to “RDG SC”.

‘MIN’ | ‘MAX’ “1.00000” Unity gain for
calibration run.

‘MENU’ “RDG OF” | Stores RDG SC value.
Advance to “RDG OF”.

‘MIN’ | ‘MAX’ “000000” No offset (decimal
point can go
anywhere).

‘MENU’ “INCNF” | Stores RDG OF value.
Set Input
Configurations.

‘MIN’ | MAX’ “INP.1=0" | Make sure the display
shows “INP.1=0".

‘MIN* | ' MAX’ “INP.2=0” | Make sure the display
shows “INP.2=0".

‘MIN’ ‘MAX’ “INP.3=0" | Make sure the display
shows “INP.3=0".
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continued from previous page

3-Wire RTD
Setup Example

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY

PRESS | IF REQUIRED)| SHOWS COMMENTS

‘MIN’ | ‘MAX’ “INP.4=0” | Make sure the display
shows “INP.4=0".

‘MIN’ ‘MAX’ “INP.5=1” | This RTD is 4-wire.

‘MIN’ ‘MAX’ “INP.6=0" | Make sure the display
shows “INP.6=0".

‘MIN’ | MAX’ “INP.7=0" | Make sure the display
shows “INP.7=0".

‘MENU’ “INL.SC.OF”{ Stores IN CNF values.
Advance to
“IN.SC.OF”.

‘MENU “DEC PT” | Advance to “DEC PT™.
Set the decimal point.

‘MIN’ ‘MAX’ “FFFFE.F? Make sure the decimal
point is in the 0.1
degree resolution.

‘MENU’ “CNT BY” | Stores DEC PT
location. Advance to
“CNT BY”.

‘MIN' | ‘MAX’ “001” Make sure the display
shows “001”.

‘MENU’ “FIL.CNF” | Stores “CNT BY”.
Set Filter
Configuration.

‘MIN' | ‘MAX’ “FIL.1=0" Make sure the display
shows “FIL.1=0".

‘MIN* | MAX’ “FIL.2=1" Make sure the display
shows “FIL.2=1".
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3. Wire RTD
Setup Example

continued from previous page

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY
PRESS |IF REQUIRED)| SHOWS COMMENTS
‘MIN’ ‘MAX’ “FIL.3=0" Set “FIL.3=0" for
unfiltered Analog
Output.
‘MENU’ “FIL TI” Stores FIL.CNF. Set
Filter Time Constant.
‘MIN’ ‘MAX’ “032” Set to 032 for typical
average number of
samples.
‘RESET’, Measured Press the ‘RESET’
‘RESET’ Values button two times. The
display momentarily
shows “RUN” and
then the currently
measured values.

7.7.5 TAKING THE INPUT CALIBRATION DATA

For 10 ohm copper RTD with alpha of 0.00386, the following data
can be used.

INPUTT1: 1600 (pA) x 10.00 (ohm) = 16000
READ 1: 25°C or 77°F
INPUT2: 1600 (HA) x 15.217 (ohm) = 24347.2
READ 2: 160°C or 320°F

For highest accuracy, calibrate the meter using Sections 7.7.5 and

1.7.6.
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7.7.6 ENTERING THE CALIBRATION DATA IN INPUT SCALE AND OFFSET (EXAMPLE)
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THEN PRESS |UNTIL
(TO CHANGE |DISPLAY

PRESS |IF REQUIRED) | SHOWS COMMENTS

‘MENU’ “INFCNF” | Set Input
Configuration.

‘MIN’ | ‘'MAX “INP.6=1" | By pressing the ‘MIN’
button 6 times, the
meter advances to
INP.6 (Input Scale
and Offset). The
‘MAX’ button allows
to you to select
“INP.6=1".

‘MENU’ “IN.SC.OF”| Stores IN CNF.
Advance to ~ 3-Wire RTD
“IN.SC.OF”. Setup Example

‘MIN’ “INPUT 1”7 | Put in first cal display
reading.

‘MIN® | ‘'MAX’ “16000” Reading from Appen-
dix or from display.

‘MENU’ “READ 1” | Enter corresponding
temperature.

‘MIN’ ‘MAX’ “000717.0” Degrees from (77°F)
calculations.

‘MENU’ “INPUT2” | Put in upper point.

‘MIN’ | 'MAX’ “24341.2” Reading from Appen-
dix or from display.



3- Wire RTD
Setup Example

continued from previous page

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY
PRESS |IF REQUIRED)| SHOWS COMMENTS
‘MENU’ “READ 2” | Enter corresponding
temperature.
‘MIN’ ‘MAX’ “00320.0” Degrees from Appen-
dix or from
calculations.

DO NOT PREVIEW YOUR VALUES

The INPUT values are entered in non-volatile memory and you
cannot preview them. Every time you re-enter INPUT to preview
the value, all zeroes will be displayed, though the value is in
memory. [f you press the ‘MENU’ button after seeing the zero

values, the zero values will be entered into memory. Therefore,
DO NOT TRY to preview your INPUT values.

‘MENU’ “DEC PT” Stores IN.SC.OF
values. Advance to
“DEC PT™.

‘RESET’, Measured Press the ‘RESET’

‘RESET’ Values button two times.

Connect RTD and
verify correct tempera-
ture reading. If that
doesn’t show, repeat
this procedure.

7.7.7 10 Q COPPER RTD CALIBRATION WITH HIGHEST ACCURACY

1. Replace the copper RTD with a carefully-measured resistor of
approximately 10 ohms (or use a precision decade box). This
resistance is “RO1”.

2. Record the meter’s displayed values as “INPUT1”.

3. Read the 10 Q copper RTD table from the RTD manufacturer or
use one of three formulas for °F, °C, and Kelvin temperatures

shown below for 10 Q copper with an alpha of 0.00386 to
obtain“RO1”. This is “READ 1”.

7-20




Condition formulas:

if “RDG.5=0" (for Celsius), use this formula:
READ1 =25+ 25.9 * (RO1-10)

if “RDG.5=1" (for Fahrenheit), use this formula:
READ1 =77 + 46.61 * (RO1 - 10)

if “RDG.5=2" (for Kelvin), use this formula:
READ1 =[25 + 25.9 * (RO1 - 10)] + 273.2

4. Replace the resistance with another carefully measured value
close to 15 ohms; this is “RO2”.

5. Record the meter’s displayed value as “INPUT?2”.

6. Read the table or use one of the three formulas for °F, °C, or
Kelvin temperatures shown below for 10 ohm copper with an
alpha of 0.00386 to obtain “RO2”. This is “READ 2”.

3-Wire RTD

Condition formulas: Setup Example

if “RDG.5=0" (for Celsius), use this formula:
READ 2 =25+ 25.9 * (RO2 - 10)

if “RDG.5=1" (for Fahrenheit), use this formula:
READ 2 =77 + 46.61 * (RO2 -10)

" if “RDGL5=2" (for Kelvin), use this formula:
READ?2 =1{25 + 25.9* (RO2 - 10)] + 273.2

7. Return to programming mode by pressing the ‘MENU’ button.

7.7.8 VERIFYING THE NUMBERS

1. Replace the high-ohm cal resistor with the lower-ohm value
(10.12 ohm in the example).

2. If the display now reads “82.6F”, the calibration is correct;
if not, repeat the procedure in Section 7.7.7.

3. Replace the cal resistor with the actual RTD; the display value
should closely agree with other temperature indicators in that
vicinity.
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3- Wire RTD
Setup Example

7.7.9 TECHNICAL DISCUSSION

7.7.9.1 USE OF LINEAR SCALE FOR COPPER

Copper has an “alpha” (average temperature coefficient for the first
100 degrees) of 0.003860 per Kelvin (K), or 0.002145 per degree
Fahrenheit (°F). This is identical to some platinum, but copper is
more than 5 times closer to a straight line with temperature than
platinum (much smaller dependence on the square of temperature).
For the 500°F usual copper range, the maximum departure from the
best straight line is approximately 0.5 degrees. Therefore, platinum
uses a linearization routine and copper does not.

7.7.9.2 USE OF SLOWER READ RATE

Because most temperature measurements involve long time con-
stants (large thermal masses), the slower read rate (3/sec) is recom-
mended to reduce noise effects.

7.7.9.3 RTD OHMS AND METER CURRENT

The most sensitive meter range is used, which can accommodate, a
copper tesistance.

The resistance-detection current for these smaller-ohm RTDs is
chosen to be ten times the normal 160 microamperes, for higher
accuracy and less noise.

This excitation current, 1.6 mA nominal, flows from the meter’s +E
terminal, (P9-1), through the temperature-sensitive resistor (RTD),
and back to the meter’s —S terminal (P9-3).

The resistance of the two current-carrying leads is eliminated from
the meter’s measurement by using two more leads, from the top of

- _the RTD to the meter’s +S terminal (P9-2), and from the bottom of

the RTD to the meter’s +R terminal (P3-2).

If the RTD is not provided with four wires for your lead connections,
connect the +S lead as close as possible to the top of the RTD and
the +R lead as close as possible to the bottom of the RTD.
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7.7.9.4 2-WIRE HOOKUP

It is possible that your leads to and from the RTD are of negligible
resistance (for example, short and heavy-gauge wires), and that you
are satisfied with the accuracy of a 2-wire hookup.

In this case:
1. Program your meter exactly as for a plain linear input.

2. Move jumper SZHVto S2M on the signal input board.

3. Jumper the +E (P9-1) and +S pins (P9-2), on the connector at
the rear of the meter.

4. Do not attach any lead to +R (P3-2).

7.7.9.5 3-WIRE HOOKUP

If you have a 3-wire RTD, it is recommended that you use leads of
equal resistance (equal lengths of the same gauge) to get full
advantage of the meter’s line-drop-cancellation capability.

In this case, the hookup is the same as for 4-wire except that the
lead from the top of the RTD to +S (P9-2) is replaced by a jumper
on the connector from +E, (P9-1) to +S (P9-2).

In this 3-wire case, there is just one programming change: set

“INP.5=0"; this invokes the meter’s 3-wire lead-drop cancellation
computation rather than that for 4 wires.
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Notes:

3- Wire RTD
Setup Example
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8. Transmiter Hookup Example with RTD
8.1 JUMPER INFORMATION

S1, S2 and S3 are factory configured as follows (refer to Figures 8-1

and 8-2):

"R ] BIEIIIKEIIRIIII

A B|S1 @ SH S2
. - lJl 5 IEIQI W)

Transmitter
Hookup Example
with RTD

Figure 8-1. Signal Input Board Jumper Diagram with S1 and S2 Jumpers

JUMPER BOARD NOTES

no S1A Input Slow (3/sec) read rate

no S1B Input Unipolar input range
S2A,S2F & | Input 20 mA input range

S2U

S2M Input 2-wire measurement

SIN & S2T | Input Bring out meter excitation




AC POWER BD
Figure 8-2. Main Board with S3 and S4 Jumpers

Transmitter
Hoolup Example JUMPER | BOARD | NOTES
S3A Main Unlocks pushbutton programming
no S3B Main Meter calibration locked out
S3C Main Unlocks the lockout menus
no S4A Main 24V is recommended; if installed,

you get 10 V excitation

8.2 TRANSMITTER INPUT CONNECTIONS

Refer to Figure 8-3 for the wiring diagram for 2-wire RTD current-

loop transmitter hookup. Figure 8-4 shows 4-wire RTD transmitter
hookup.
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Figure 8-3. 2-Wire RTD Current-Loop Transmitter Hookup
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Hookup Example
with RTD

Figure 8-4. 4-Wire RTD Transmitter Hookup

8.3 WIRING WITH TRANSMITTER

8.3.1 FOR RTDS

The RTD is excited by and provides the signal for a current-loop
transmitter, which in turn is powered by and feeds the current signal
to the meter. To convert this current to the basic input range
(0-100mV), install a jumper in the S2U position on the signal input
board, which will convert this current to a voltage by an internal

5 Q resistor.

The input attenuator is blocked out by installing S2A and S2F on
the signal input board.
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With a transmitter input, if the current-loop is accidentally opened,
the meter will read zero since the current-shunt resistor is across the
input; therefore no open-lead jumper (S2R or S2S) is used.

When a transmitter requires excitation, install jumpers S2N and
S2T on the signal input board to bring out the 24 V excitation to
drive the transmitter’s current loop.

The current for the RTD in this case is furnished by the transmit-
ter, which in turn is driven by the meter’s power loop. The meter’s
internal scaling will be used to remove transmitter zero, span, and
current error.

It is, of course, possible to use the meter as a current receiver from a
transmitter which has its own power (“4-wire” transmitter). In this
case, no connection is made to P9-1, the positive (+) E terminal.
The current from the transmitter’s positive (+) terminal is now put
in the meter’s positive (+) S pin (P9-2) and the negative (=) S pin
(P9-3) connected to the transmitter’s negative (—) terminal.

For “2-wire” transmitters, the meter’s positive (+) E terminal
(P9-1) now supplies the voltage to the transmitter’s positive loop
terminal, and the transmitter’s negative loop terminal is brought
back to the meter’s positive (+) S signal input terminal (P9-2).

To complete the loop, the input connector’s negative (—) E termi-
nal (P9-1) is jumpered to ground (P9-3), same potential as negative
(-) Son (P9-3).

SZH is not used for either transmitter or 2-wire RTD input, but in
both cases this auxiliary input is tied to ground by inserting SZM.

FOR THERMOCOUPLES

The thermocouple’s millivolt output is converted to a 4-20mA
signal similar to the RTD.
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8.4 TC/RTD TRANSMITTER CALIBRATION

The following information must be carefully adhered to (Do not
leave out any steps).

THEN PRESS | UNTIL
(TO CHANGE | DISPLAY
PRESS | IF REQUIRED)| SHOWS COMMENTS
‘MENU’ “INPUT” You need the display
to show “INPUT”.
‘MIN’ ‘MAX’ “RTD” Press the ‘MIN’
button to have meter
display (flashing) an
input type. Press the
‘MAX button to
select RTD.
‘MENU’ “STORED” | The display will then
then “RTD”| most often momen-

tarily show

" “STORED” and then

show “RTD”.

Transmitter
Hookup Example
with RTD

NOTE: In each and every case where the parameter is changed
and then the ‘MENU’ button is pressed, the display will show
“STORED”. To simplify matters, “STORED” is not shown in the
future but is understood.

‘MIN’

‘MAX’

“LINEAR”

Press the ‘MIN’
button to have the
display show a signal
type. Press the ‘ MAX’
button to select
LINEAR.

‘MENU’

“RDG.CNF”

Set reading

configuration.

8-5
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continued from previous page

PRESS

THEN PRESS
(TO CHANGE
IF REQUIRED)

UNTIL
DISPLAY
SHOWS

COMMENTS

‘MIN’

‘MAX’

“RDG.1=0"

Set “RDG.1=0"
(Direct format) By
pressing the ‘MIN’
button, the meter
advances to RDG.1.
The ‘MAX’ button
allows you to select
“RDG.1=0". The
‘MIN’ and ‘MAX’
button descriptions
are the same for
subsequent steps.

‘MIN’

‘MAX’

“RDG.2=0"

Make sure the display
shows “RDG.2=0".

‘MIN’

‘MAX’

“RDG.3=0"

Make sure the display
shows “RDG.3=0".

‘MIN’

‘MAX’

“RDG.4=1"

Make sure the display
shows “RDG.4=1".

‘MIN’

‘MAX’

“RDG.5=2"

Make sure the display
shows “RDG.5=2".

‘MIN’

‘MAX’

“RDG.6=0"

Make sure the display
shows “RDG.6=0".

(MENU)

“RDG SC”

Stores “RDG.CNP”.
Advance to “RDG SC”

‘MIN’

‘MAX’

“1.00000”

Unity gain for
calibration run.

‘MENU’

((RDG OF”

Stores “RDG SC”.
Advance to “RDG OF”.

‘MIN’

‘MAX’

“00000.0”

No offset (decimal
point can go
anywhere).
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THEN PRESS | UNTIL
(TO CHANGE | DISPLAY

PRESS | IF REQUIRED){ SHOWS COMMENTS

‘MENU’ “INCNF” | Stores “RDG OF”. Set
Input Configurations.

‘MIN’ | MAX’ “INP.1=0" | Make sure the display

' shows “INP.1=0".

‘MIN’ ‘MAX’ “INP.2=0" | Make sure the display
shows “INP.2=0".

‘MIN’ [ MAX “INP.3=0" | Make sure the display
shows “INP.3=0".

‘MIN’ | MAX’ “INP.4=2" | Make sure the display
shows “INP.4=2",

‘MIN’ | ‘ MAX’ “INP.5=0” | Make sure the display
shows “INP.5=0".

‘MIN’ | ‘ MAX’ “INP.6=0" | Make sure the display
shows “INP.6=0".

‘MIN’ ‘MAX’ “INP.7=0” | Make sure the display
shows “INP.7=0".

‘MENU’ “IN.SC.OF”| Stores IN CNF.
Advance to
“IN.SC.OF”.

‘MENU’ “DEC PT” | Advance to
“DEC PT”. Set the
decimal point.

‘MIN’ ‘MAX’ “FFEFFF.” Make sure the decimal
point is in the
1 degree resolution.

‘MENU’ “CNT BY” | Stores “DEC PT”.
location. Advance to
“CNT BY”.
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THEN PRESS | UNTIL
(TO CHANGE | DISPLAY

PRESS | IF REQUIRED)| SHOWS COMMENTS

MIN' | 'MAX’ “001” Make sure the display
shows “001”.

‘MENU’ “FIL.CNF” | Stores “CNT BY”
value. Set Filter
Configuration.

‘MIN' | ‘MAX’ “FIL.1=0" Make sure the display
shows “FIL.1=0".

‘MIN’ | ' MAX “FIL.2=1” Make sure the display
shows “FIL.2=1".

‘MIN’ ‘MAX’ “FIL.3=0" Set “FIL.3=0" for
unfiltered Analog
Output.

‘MENU’ “FIL TI” Stores “FIL CNF”.
Set Filter Time
Constant.

‘MIN’ ‘MAX’ “128” Set to 128.

‘MENU’ “STORED” | Press the ‘ MENU’

then button to store your
“SP.CNF’ “FIL TI” selection.

The display will
momentarily show
“STORED” and then
will display “SP.CNF”

‘RESET’, Measured Press the ‘RESET’

‘RESET’ Values button two times. The
display will momen-
tarily show “RUN” and
then the currently-
measured values.

8.5 RECORDING THE CALIBRATION VALUES FOR RTD

8.5.1 SETTING THE LOWER OF THE TWO INPUTS

NOTE: You must complete this section before continuing on.

Replace the temperature sensor with a precision decade box for
RTD:s or calibrators for Thermocouples with the bottom value of
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the desired range of operation. Refer to the appropriate Section 21
in the rear of this manual for the resistance value.

Record resistor value here:

If the transmitter output is exactly 4mA, the display will read
20,000 uV (4000 pA x 5 ohms). If the display is significantly
different from 20,000 gV (the meter is not outputting 4 mA), the
transmitter zero may be suppressed too heavily and the current loop
is below the minimum cutrent for accurate operation. Adjust the
transmitter as needed.

This first meter reading should be recorded as “INPUT1” for use in
IN.SC.CF.

Record “INPUT1” value here:

Multiply above noted resistor value by 160.000 (microamperes):
the resulting microvolt value is “READ1”.

Record “READL1” value here:

Transmitter

8.5.2 SETTING THE UPPER OF THE TWO INPUTS Hookup Example
with RTD

Adjust the decade box with the value of the top of the desired
range. Refer to the appropriate Appendix in the rear of this
manual for the resistance value.

Record the resistor value here:

If the transmitter output is exactly 20mA, the display will read
100,000 uV (20,000 pA x 5 ohms). The display is not supposed to
exceed 110,000 pV. If the display is above 110,000 pV, the span
may be too high and the loop current forced to an inaccurate high
value. Adjust the transmitter as needed.

This second meter reading should be recorded as “INPUT2”.
Record “INPUT?2” value here:’

Multiply the resistance by 160.000 (microamperes) to calculate
“READ2”.

Record “READ?2” value here:
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Now that you have the data for “IN.SC.OF”, proceed as follows:

THEN PRESS | UNTIL

(TO CHANGE | DISPLAY
PRESS | IF REQUIRED) | SHOWS COMMENTS
‘MENU’ “INPUT” You need the display

to show “INPUT”,

MAKE SURE THE PROPER SENSOR (RTD OR THERMO-
COUPLE) IS ATTACHED TO THE TRANSMITTER.

‘MIN’

‘MAX’

“RTD”

Press the ‘MIN’
button to have meter
display (flashing) an
input type. Press the
‘MAX’ button to
select RTD.

‘MENU’

“STORED”
then
“RTD’)

The display will most
often momentarily
show “STORED” and
then show “RTD”.

NOTE: In each and every case where the parameter is changed
and then the ‘MENU’ button is pressed, the display will show
“STORED”. To simplify matters, “STORED” is not shown in the
future but is understood.

‘MIN’

‘MAX’

“2PT385”

Press the ‘MIN’
button to have the
meter display a signal
type. Press the ‘MAX’

button to select
2PT385.

OR

‘MIN’

‘MAX’

“TC”

Press the ‘MIN’
button to have meter
display (flashing) an
input type. Press the
‘MAX’ button to
select “TC”.
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THEN PRESS |UNTIL
(TO CHANGE |DISPLAY ‘
PRESS |IF REQUIRED) [SHOWS COMMENTS
‘MENU’ “STORED” | The display will most
then “TC” | often momentarily
show “STORED” and
then show “TC".
‘MIN'  |'MAX’ “K” Press the
‘MIN”’button to have
the meter display a
signal type. Press the
‘MAX’ button to
select Type K.
‘MENU’ “RDG.CNF”| Stores signal type. Set
reading configuration.
‘MIN'  |'MAX’ “RDG.5=1" | Make sure the display
shows “RDG.5=1".
‘MIN’  |'MAX’ “RDG.6=1" | Make sure the display
shows “RDG.6=1".
‘MENU’ “RDG SC” | Stores “RDG.CNF”.
Advance to “RDG SC”.
‘MENU’ “RDG OF” | Bypass “RDG SC”
Advance t6"RDG OF".
‘MENU’ “IN CNF” | Bypass “RDG OF”. Set
Input Configurations.
MIN'  |‘MAX’ “INP.2=0" | Make sure the display
shows “INP.2=0".
‘MIN? ‘MAX’ “INP.6=1" | Make sure the display
shows “INP.6=1".
‘MENU’ “IN.SC.OF” | Stores “INP CNF”.
Advance to
“IN.SC.OP".
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THEN PRESS | UNTIL
(TO CHANGE | DISPLAY

PRESS | IF REQUIRED)| SHOWS COMMENTS

‘MIN’ “INPUT1” | Allows you to put in
calculated data into
the meter.

‘MIN’ ‘MAX’ “guuuuu” Insert INPUT1
value here.

‘MIN’ “READ 1” | Allows you to put in
calculated data into
the meter.

‘MIN’ ‘MAX’ “xxxxxx” Insert READ1

value here.

‘MIN’ “INPUT2” | Allows you to put in
calculated data into
the meter.

‘MIN’ ‘MAX’ “vvvvvy” Insert INPUT?2
value here.

‘MIN’ “READ2” | Allows you toput in
calculated data into
the meter.

‘MIN’ ‘MAX’ “yyyyyy” Insert “READ 2”
value here.

‘MENU’ “DEC PT” | Stores “IN.SC.OF”.
Advance to
“DEC PT”.

‘MIN’ ‘MAX’ “FFFF.FF”’ Make sure the decimal
point is in the
0.01° resolution.

‘MENU’ “CNT BY” | Stores the decimal
point location.
Advance to
“CNT BY”.

continued next page
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THEN PRESS | UNTIL
(TO CHANGE | DISPLAY
PRESS [IF REQUIRED)| SHOWS COMMENTS

‘MENU’ “FIL.CNF” | Bypass “CNT BY”.
Advance to “FIL TI”.

‘MENU’ “FIL TI” Bypass “FIL.CNF”.

‘RESET’, Measured Press the ‘RESET’

‘RESET’ Values button two times. The
: "~ | display momentarily
shows “RUN” and
then the currently
measured values.

For a detailed explanation of each menu item (for example,
“INPUT”, “RDG.CNF”, etc.), refer to Section 9.

Transmitter
Hookup Example
with RTD
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9. Detailed Explanation of
Lockout Configurations and

Meter Function Menus

HOW TO USE THE TABLES IN SECTION 9

MIN/MAX/MENU  These are the buttons on the

BUTTONS . meter you are to press to
access the parameters given in
the same column.

MAIN MENU/ These are headings for the
SUBMENU: table columns.

DISPLAYED These are parameters seen on

INFORMATION: the display after pressing
either ‘MIN’, ‘MAX’, or
‘MENU’ button(s).

NOTE: If you press the ‘RESET’ button two times while the
meter is in the run mode, all Setpoints, Alarms, Peak & Valley
will be reset and the meter will begin new measurements.

If you press the ‘RESET” button one time while in the configura-
tion mode, you will move one MAIN MENU backwards and any
selection will not be saved. If you press the ‘RESET’ button two
times while in the configuration mode, you will reset the meter and
only those menu items saved by pressing the ‘MENU’ button will
be saved.

9.1 INDIVIDUAL LOCKOUT INFORMATION

To restrict access to different parameters of the program in the
meter, you may want to lockout parts of the meter. When you lock
out a parameter, it will no longer appear when you scroll through
the menu. To lock out specific parameters of the meter (setpoint,
scaling), refer to the following tables.

Once set (to unlock useful features for a given application and to
lock out any features), these four “L1C”, “L2C”, “L3C”, and “L4C”
can be rapidly skipped over by pressing the ‘MENU’ button four
times.

9-1
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MENU MIN/MAX*
BUTTON BUTTON
MAIN MENU | SUBMENU | CONDITION

“L1 CNPF”: LOCKOUT
CONFIGURATION #1
“L1C.1=0" Setpoint 1 change unlocked.
“L1C.1=1" Setpoint 1 change locked out.
“L1C.2=0" Setpoint 2 change unlocked.
“L1C.2=1” Setpoint 2 change locked out.
“L1C.3=0" Setpoint 3 (Alarm 1)
change unlocked.
“L1C.3=1" Setpoint 3 (Alarm 1)
change locked out.
“L1C.4=0" Setpoint #4 (Alarm 2)
change unlocked.
“L1C.4=1" Setpoint #4 (Alarm 2)
change locked out.
“L1C.5=0" Valley-value (LO RDG)
Meter display is permitted.
Function “L1C.5=1” Valley-value (LO RDG)
Menus display is not permitted.
“L1C.6=0" Peak-value (HI RDG)
display is permitted.
“11C.6=1" Peak-value (HI RDG)
display is not permitted.
“L1C.7=0" INPUT CLASS (TC or
RTD) can be selected.
“L1C.7=1" INPUT CLASS (TC or
RTD) - INPUT CLASS is
locked out.
“L1C.8=0" INPUT TYPE (J,K,E, T, N, R,
S, B, DIN J or 2-, 3-, 4-wire
RTD) can be selected.
“L1C.8=1" INPUT TYPE (], K, E, T, N, R,

S, B, DIN J or 2-, 3-, 4-wire
RTD) - INPUT TYPE is locked

out.
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* The ‘MIN’ button allows you to sequence through L1C.1, L1C.2,
L1C.3,L1C4, L1C.5,L1C.6, L1C.7 and L1C.8.

The ‘MAX’ button allows you to select the “0” or “1” state for each
“L1C” condition.

The ‘MENU’ button stores the selected values for all “L1C”
condition(s) changed and advances the meter to “L2 CNF”. Do
not press the ‘MENU’ button after each change within the
submenu or the meter will advance to the next menu item.

Every underlined “0” or “1” state is the factory preset value.

MENU MIN/MAX*
BUTTON BUTTON
MAIN MENU | SUBMENU | DESCRIPTION

“L2 CNF”: LOCKOUT
CONFIGURATIO