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DESCRIPTION

This bulletin serves as a guide for the installation, configuration and The meter can be fitted with up to three different option cards. The slot bays
operation of the RS232 and RS485 cards for the DP63 family of meters. Only of the option cards are dedicated to a particular card function. The option card
one communication card can be used at a time. functions are: serial communications, analog output and setpoint output. Only

one card from each function category can be installed into the meter.
INSTALLING AN OPTION CARD TOP VIEW
Caution: The option and main circuit cards contain static sensitive )
A components. Before handling the cards, discharge static charges A“Q”gizé

from your body by touching a grounded bare metal object. Ideally,

handle the cards at a static controlled clean workstation. Also,
handle the cards by the edges only. Dirt, oil or other contaminants — / & N -

that may contact the cards can adversely affect circuit operation. - LL L B
Warning: Exposed line voltage exists on the circuit boards. Remove | } | 1 | [«
all power to the meter AND load circuits before accessing the unit. g_ﬂ'\n . E:ﬁ:]
Ircul
1. Remove the main assembly from the rear of the case. Squeeze the finger Board Analog Output or
holds on the rear cover, or use a small screwdriver to depress the sidke | gl | | Twww ”_— Real-Time
latches to release it from the case. It is not necessary to separate the rear Clock Card
cover from the main circuit card. Connectors /
2. Locate the option card connector for the type of option card to be installed. 2 e ‘E
Hold the unit by the rear connector, not the display board, when installing \ E
an option card. Serial ‘ Setpoint
3. Install the option card by aligning the option card connector with the slot Communications 1 — Output
bay in the rear cover. The cards are keyed by position with different main Card / Card

board connector locations. Be sure the connector is fully engaged and the
tab on the option card rests in the alignment slot on the display board. Finger Finger
4. Slide the assembly back into the case. Be sure the rear cover latches fully — 15iqg \‘4 :

. 5/ Hold
into the case. AQMA&M\ ;W fﬂf\ h %ﬁ

5. Apply the option card label to the bottom side of the meter. Do not cover
the vents on the top surface of the meter. The surface of the case must be / /
clean for the label to adhere properly. Apply the label to the area designated B Y vBYy]

by the large case label.

SPECIFICATIONS
DP63700 Isolation For Both Cards:
Isolation To Sensor Common: 1400 Vrms for 1 min.
Working Voltage: 125 V
Isolation To User Input Common: 500 Vrms for 1 min.
MAIN Working Voltage: 50 V
LABEL RS485 Communication Card
Type: RS485 multi-point balanced interface
Isolation To Sensor & User Input Commons: 500 Vrms for 1 min.
Working Voltage: 50 V. Not Isolated from all other commons.
Baud Rate: 300 to 19.2k
Data Format: 7/8 bits; odd, even, or no parity
Bus Address: 0 to 99, max 32 meters per line
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SERIAL I anaLoG Il setroinT _
CARD REAL—TIME CARD Transmit Delay: Selectable; 2 - 50 msec or 50 - 100 msec
LABEL || cLock carp || UABEL RS232 Communication Card

|| LABEL I Type: RS232 half duplex

\
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\
L L L N Isolation To Sensor & User Input Commons: 500 VVrms for 1 min.

- - - Working Voltage: 50 V. Not Isolated from all other commons.

Baud Rate: 300 to 19.2k
Data Format: 7/8 bits; odd, even or no parity

LP0685X



WIRING CONNECTIONS
RS232 Communications

METER (DTE) RECEIVING DEVICE
DO %2 XD RXD (DCE) (BTE)

ﬁ * 2 3
13 RXD TXD

PIN 2 TX
PIN 3 RX
PIN 5 COMMON

FEMALE

Extended Comms Connection Figure

RS232 is intended to allow only two devices to communicate over distances up
to 50 feet. Data Terminal Equipment (DTE) transmits data on the Transmitted
Data (TXD) line and receives data on the Received Data (RXD) line. Data
Computer Equipment (DCE) receives data on the TXD line and transmits data on
the RXD line. This meter emulates a DTE. If the other device connected to the
meter also emulates a DTE, the TXD and RXD lines must be interchanged for
communications to take place. This is known as a null modem connection. Most
printers emulate a DCE device while most computers emulate a DTE device.

Some devices cannot accept more than two or three characters in succession
without a pause in between. In these cases, the meter employs a busy function.

As the meter begins to transmit data, the RXD line (RS232) is monitored to
determine if the receiving device is “busy”. The receiving device asserts that it
is busy by setting the RXD line into a space condition (logic 0). The meter then
suspends transmission until the RXD line is released by the receiving device.

RS485 Communications

The RS485 communication standard allows the connection of up to 32
devices on a single pair of wires, distances up to 4,000 ft. and data rates as high
as 10M baud. The same pair of wires is used to both transmit and receive data.
An RS485 bus is therefore always half-duplex, that is, data cannot be received
and transmitted simultaneously.
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Terminal Block Connection Figure
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METER CONNECTOR

Extended Comms Connection Figure

MODULE 7 - SERIAL COMMUNICATIONS PARAMETERS (1-5rL)

PARAMETER MENU Pra
PAR
|| | L
| bAud |—{ dALR|— PRr —{ Rddr |— Rbru}— 0Pt f— P |—| kok —an |— s
Baud Data Parity Meter Abbreviated Print Print Input  Print Total Print Max  Print Setpoint
Rate Bit Bit Address Printing Options Value Value & Min Values Values
It is necessary to match the meter’s serial communications parameters to the DATA BIT

host’s parameters before communications can be established. This is
accomplished by using the front panel keys to enter 1-5rL.

Indicates Program Mode Alternating Display.

Parameter %
% Selection/Value

Factory Settings are shown.

BAUD RATE

oanny AR

Set the baud rate to match that of other serial communications equipment.
Normally, the baud rate is set to the highest value that all of the serial
communications equipment is capable of transmitting.

{3200

dRER| 1 g
% Select either 7 or 8 bit data word lengths. Set the word

length to match that of other serial communication equipment. Since the meter
receives and transmits 7-bit ASCII encoded data, 7 bit word length is sufficient
to request and receive data from the meter.

PARITY BIT

| PRAS
Q:) Set the parity bit to match that of the other serial

communications equipment used. The meter ignores the parity when receiving
data, and sets the parity bit for outgoing data. If no parity is selected with 7-bit
word length the meter transmits and receives data with 2 stop bits. (For
example: 10 bit frame with mark parity)

EUER no



METER ADDRESS

Rddr]
5[0

Enter the serial node address. With a single unit on a bus, an address is not
needed and a value of zero can be used (RS232 applications). Otherwise, with
multiple bussed units, a unique address number must be assigned to each meter.
The node address applies specifically to RS485 applications.

g to 99

ABBREVIATED PRINTING

Select abbreviated transmissions (numeric only) or full field transmission.
When the data from the meter is sent directly to a terminal for display, the extra
characters that are sent identify the nature of the meter parameter displayed. In
this case, select 8. When the data from the meter goes to a computer, it may be
desirable to suppress the node address and mnemonic when transmitting. In this
case, set this parameter to Y£S.

PRINT OPTIONS

% wes g

YES - Enters the sub-menu to select those meter parameters to appear in the
block print. For each parameter in the sub-menu select Y£S for the parameter to
appear with the block print, and il to disable the parameter.

*Setpoints 1-4 are setpoint plug-in card dependent.

Input Value mne YES no
Max and Min Values hiLD  YES ng
Total Value kok YES ng
Setpoint values* SPRE  YES ng

Sending Commands and Data

When sending commands to the meter, a string containing at least one
command character must be constructed. A command string consists of a
command character, a value identifier, numerical data (if writing data to the
meter) followed by a the command terminator character * or $.

Command Chart

Register Identification Chart

Command | Description Notes

Address a specific meter. Must be followed by

N gode_ Address one or two digit node address. Not required
pecifier —
when node address = 0.
. Read a register from the meter. Must be

T Transmit Value (read) followed by register ID character.
Write to register of the meter. Must be

\Y Value change (write) | followed by register ID character and numeric
data.

R Reset Reset a register or output. Must be followed

by register ID character

p Block Print Request | Initiates a block print output. Registers are
(read) defined in programming.

Command String Construction

The command string must be constructed in a specific sequence. The meter
does not respond with an error message to illegal commands. The following
procedure details construction of a command string:

1. The first 2 or 3 characters consist of the Node Address Specifier (N) followed
by a 1 or 2 character node address number. The node address number of the
meter is programmable. If the node address is 0, this command and the node
address itself may be omitted. This is the only command that may be used in
conjunction with other commands.

2. After the optional address specifier, the next character is the command
character.
3. The next character is the register ID. This identifies the register that the

command affects. The P command does not require a register ID character. It
prints according to the selections made in print options.

4. If constructing a value change command (writing data), the numeric data is
sent next.

. All command strings must be terminated with the string termination
characters * or $. The meter does not begin processing the command string
until this character is received. See timing diagram figure for differences of *
and $ terminating characters.

(3]

ID Value Description Reg”i:)ster Applicable Commands/Comments

A |Input INP TP
(Reset command resets total to

B | Total TOT TP R zero)
(Reset command resets MAX to

¢ Max Input MAX TPR current reading)

D Min Inout MIN TPR (Reset command resets MIN to

P e current reading)

E |Setpoint 1 SP1 TP V.R (Resgt command resets the
setpoint output)

F |setpoint 2 sP2 TP V.R (Resgt command resets the
setpoint output)

G |setpoint 3 sP3 TP V.R (Resgt command resets the
setpoint output)

H Setpoint 4 SPa TP V.R (Resgt command resets the
setpoint output)

Analog Output .
| Register AOR TV (Applies to manual mode)
J Con'trol Status CSR TV
Register

Command String Examples:
1. Node address = 17, Write 350 to Setpoint 1, response delay of 2 msec min
String: N17VE350$

2. Node address = 5, Read Input value, response delay of 50 msec min
String: NSTA*

3. Node address = 0, Reset Setpoint 4 output, response delay of 50 msec min
String: RH*

Sending Numeric Data

Numeric data sent to the meter must be limited to 5 digits (-19,999 to 99,999).
If more than 5 digits are sent, the meter accepts the last 5. Leading zeros are
ignored. Negative numbers must have a minus sign. The meter ignores any
decimal point and conforms the number to the scaled resolution. (For example:
the meter’s scaled decimal point position = 0.0 and 25 is written to a register.
The value of the register is now 2.5 In this case, write a value = 25.0).

Note: Since the meter does not issue a reply to value change commands, follow
with a transmit value command for readback verification.



Receiving Data

Data is transmitted by the meter in response to either a transmit command (T),
a print block command (P) or User Function print request. The response from
the meter is either a full field transmission or an abbreviated transmission. In this
case, the response contains only the numeric field. The meter response mode is
established in programming.

Full Field Transmission
Byte Description
1,2 2 byte Node Address field [00-99]
3 <SP> (Space)
4-6 3 byte Register Mnemonic field

12 byte data field; 10 bytes for number, one byte for sign, one byte for
decimal point (The T command may be a different byte length)

7-18
19 <CR> carriage return
20 <LF> line feed
21 <SP>* (Space)
22 <CR>* carriage return
23 <LF>* line feed
* These characters only appear in the last line of a block print.

The first two characters transmitted are the node address, unless the node
address assigned =0, in which case spaces are substituted. A space follows the
node address field. The next three characters are the register 1D (Serial
Mnemonic).

The numeric data is transmitted next. The numeric field is 12 characters long
(to accommaodate the 10 digit totalizer), with the decimal point position floating
within the data field. Negative value have a leading minus sign. The data field
is right justified with leading spaces.

The end of the response string is terminated with a carriage return <CR> and
<LF>. When block print is finished, an extra <SP><CR> <LF> is used to
provide separation between the blocks.

Abbreviated Transmission

Byte  Description

12 byte data field, 10 bytes for number, one byte for sign,
one byte for decimal point

13  <CR> carriage return

14 <LF> line feed

15  <SP>* (Space)

16 <CR>* carriage return

17 <LF>*line feed

1-12

* These characters only appear in the last line of a block print.

The abbreviated response suppresses the node address and register ID,
leaving only the numeric part of the response.

Meter Response Examples:
1. Node address = 17, full field response, Input = 875

17 INP 875 <CR><LF>
2. Node address = 0, full field response, Setpoint 2 = -250.5
SP2 -250.5<CR><LF>

3. Node address = 0, abbreviated response, Setpoint 2 = 250, last line of block
print
250<CR><LF><SP><CR><LF>

SERIAL COMMANDS FOR METER SOFTWARE

(CSR) Control Status Register

The Control Status Register is used to both directly control the meter’s
outputs (setpoints and analog output), and interrogate the state of the setpoint
outputs. The register is bit mapped with each bit position within the register
assigned to a particular control function. The control function are invoked by
writing to each bit position. The bit position definitions are:

bit 0: Setpoint 1 Output Status
0 = output off
1 = output on
bit 1: Setpoint 2 Output Status
0 = output off
1 = output on
bit 2: Setpoint 3 Output Status
0 = output off
1 = output on
bit 3: Setpoint 4 Output Status
0 = output off
1 = output on
bit 4: Manual Mode
0 = automatic mode
1 = manual mode
bit 5: Always stays 0, even if 1 is sent.
bit 6: Sensor Status (DP63500 only)
0 = sensor normal
1 = sensor fail
bit 7: Always stays 0, even if 1 is sent.

Although the register is bit mapped starting with bit 7, HEX < > characters
are sent in the command string. Bits 7 and 5 always stay a zero, even if a “1” is
sent. This allows ASCII characters to be used with terminals that may not have
extended character capabilities.

Writing a “1” to bit 4 of CSR selects manual mode. In this mode, the setpoint
outputs are defined by the values written to the bits b0, bl, b2, b3; and the
analog output is defined by the value written to the AOR. Internal control of
these outputs is then overridden.

In automatic mode, the setpoint outputs can only be reset off. Writing to the
setpoint output bits of the CSR has the same effect as a Reset command (R).
The contents of the CSR may be read to interrogate the state of the setpoint
outputs and to check the status of the temperature sensor (DP63500 only).

Examples:
1. Set manual mode, turn all setpoints off:
76 5 4 3 2 1 O0O:bitlocation
VJ<30>* or VJO* ASCIIO=00 1 1 0 0 0 O or<30>

V is command write, J is CSR and * is terminator.

2. Turn SP1, SP3 outputs on and SP2, SP4 outputs off:

76 5 4 3 2 1 O0:bitlocation

VJ<35>* or VJ5* ASCII5=00 1 1 0 1 0 1 or<35

3. Select Automatic mode:
76 5 4 3 2 1 O0:bitlocation

VJ<40>* or VI@* ASCIl@=01 0 0 0 O O O or<40>

Note: Avoid writing values <OA> (LF), <0D> (CR), <24> ($) and <2E> (*)
to the CSR. These values are interpreted by the meter as end of command
control codes and will prematurely end the write operation.

(AOR) Analog Output Register

The Analog Output Register controls the analog output of the meter. The
manual mode must first be engaged by setting bit 4 of the Control Status
Register. The range of values of this register is 0 to 4095, which corresponds to
0 mA, 0V and 20 mA, 10 V; respectively. The table lists correspondence of the
output signal with the register value.

] Output Signal* *Due to the absolute accuracy
Register Value . .

1 (mA) V (V) rating and resolution of the output

0 0.000 0.000 card, the actual output signal may

1 0.005 0.0025 differ 0.15% FS from the table

. - values. The output signal

2047 10.000 5.000 corresponds to the range selected
4094 19.995 9.9975 (20 mA or 10 V).

4095 20.000 10.000

Writing to this register while the meter is in the manual mode causes the
output signal to update immediately. While in the automatic mode, this register
may be written to, but the output will not update until the meter is placed in
manual mode.

Examples:

1. Set output to full scale:
V14095*

2. Set output to zero scale:
VI0*



Command Response Time

The meter can only receive data or transmit data at any one time (half-duplex
operation). The meter ignores commands while transmitting data, but instead
uses RXD as a busy signal. When sending commands and data to the meter, a
delay must be imposed before sending another command. This allows enough
time for the meter to process the command and prepare for the next command.

NO REPLY FROM METER

Command Meter
String Response
Transmission Time
Ready

Ready t } tz
| |

RESPONSE FROM METER

Ready | t3 Ready
Commomdj First j Reply

|
Terminator Character Tronsmission}
Received of Reply Time I

Timing Diagram Figure

At the start of the time interval t;, the computer program prints or writes the
string to the com port, thus initiating a transmission. During t;, the command
characters are under transmission and at the end of this period, the command
terminating character (*) is received by the meter. The time duration of t; is
dependent on the number of characters and baud rate of the channel.

ty = (10 * # of characters) / baud rate

At the start of time interval t,, the meter starts the interpretation of the
command and when complete, performs the command function. This time
interval t, varies from 2 msec to 50 msec. If no response from the meter is
expected, the meter is ready to accept another command.

If the meter is to reply with data, the time interval t, is controlled by the use
of the command terminating character. The standard command line terminating
character is “*’. This terminating character results in a response time window of
50 msec minimum and 100 msec maximum. This allows sufficient time for the
release of the sending driver on the RS485 bus. Terminating the command line
with “$’ results in a response time window (t,) of 2 msec minimum and 50 msec
maximum. The faster response time of this terminating character requires that
sending drivers release within 2 msec after the terminating character is received.

At the beginning of time interval t;, the meter responds with the first
character of the reply. As with t, the time duration of t3 is dependent on the
number of characters and baud rate of the channel. t3 = (10 * # of characters) /
baud rate. At the end of t, the meter is ready to receive the next command.

The maximum serial throughput of the meter is limited to the sum of the
times ty, t, and ts.

Communication Format

Data is transferred from the meter through a serial communication channel.
In serial communications, the voltage is switched between a high and low level
at a predetermined rate (baud rate) using ASCII encoding. The receiving device
reads the voltage levels at the same intervals and then translates the switched
levels back to a character.

The voltage level conventions depend on the interface standard. The table
lists the voltage levels for each standard.

LOGIC INTERFACE STATE RS232* RS485*
1 mark (idle) TXD,RXD; -3 to -15 V a-b <-200 mV
0 space (active) TXD,RXD; +3 to +15V | a-b > +200 mV

* Voltage levels at the Receiver

Data is transmitted one byte at a time with a variable idle period between
characters (0 to «). Each ASCII character is “framed” with a beginning start bit,
an optional error detection parity bit and one or more ending stop bits. The data
format and baud rate must match that of other equipment in order for
communication to take place. The figures list the data formats employed by
the meter.

Start bit and Data bits

Data transmission always begins with the start bit. The start bit signals the
receiving device to prepare for reception of data. One bit period later, the least
significant bit of the ASCII encoded character is transmitted, followed by the
remaining data bits. The receiving device then reads each bit position as they are
transmitted. Since the sending and receiving devices operate at the same
transmission speed (baud rate), the data is read without timing errors.

Start bit Stop bit
IDLE |0 bo‘bw‘m‘bﬂm‘bﬂbs 111DLE
(8 data, no parity, Stop)
IDLE | O |bo|b1|b2|bs|bs|bs|bs| P 111DLE
‘(7 data, parity, 1 stop)‘

IDLE | 0 |bo|b|ba|bs|oa|bs|bs] 111 IDLE

(7 data, no parity, 2 stop)
Note: by — bgis ASCIl data.

Character Frame Figure

Parity bit

After the data bits, the parity bit is sent. The transmitter sets the parity bit to
a zero or a one, so that the total number of ones contained in the transmission
(including the parity bit) is either even or odd. This bit is used by the receiver
to detect errors that may occur to an odd number of bits in the transmission.
However, a single parity bit cannot detect errors that may occur to an even
number of bits. Given this limitation, the parity bit is often ignored by the
receiving device. The fsmeter ignores the parity bit of incoming data and sets
the parity bit to odd, even or none (mark parity) for outgoing data.

Stop bit

The last character transmitted is the stop bit. The stop bit provides a single bit
period pause to allow the receiver to prepare to re-synchronize to the start of a
new transmission (start bit of next byte). The receiver then continuously looks
for the occurrence of the start bit.
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It is the policy of OMEGA Engineering, Inc. to comply with all worldwide safety and EMC/EMI regulations that apply. OMEGA is constantly pursuing certification of its
products to the European New Approach Directives. OMEGA will add the CE mark to every appropriate device upon certification.

The information contained in this document is believed to be correct, but OMEGA accepts no liability for any errors it contains, and reserves the right to alter specifications without notice.
WARNING : These products are not designed for use in, and should not be used for, human applications.

WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a period of 26 months from date of purchase.
OMEGA's WARRANTY adds an additional one (1) month grace period to the normal two (2) year product warranty to cover handling and shipping time.
This ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA's Customer Service Department will issue an Authorized Return (AR)
number immediately upon phone or written request. Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser, including but not limited to mishandling, improper
interfacing, operation outside of design limits, improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of having
been tampered with or shows evidence of having been damaged as a result of excessive corrosion; or current, heat, moisture or vibration; improper
specification; misapplication; misuse or other operating conditions outside of OMEGA's control. Components in which wear is not warranted, include but
are not limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However, OMEGA neither assumes responsibility for any
omissions or errors nor assumes liability for any damages that result from the use of its products in accordance with information
provided by OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by the company will be as specified
and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR
IMPLIED, EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF LIABILITY: The remedies of purchaser set forth herein are
exclusive, and the total liability of OMEGA with respect to this order, whether based on contract, warranty, negligence, indemnification,
strict liability or otherwise, shall not exceed the purchase price of the component upon which liability is based. In no event shall OMEGA
be liable for consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic Component” under 10 CFR 21 (NRC), used in or
with any nuclear installation or activity; or (2) in medical applications or used on humans. Should any Product(s) be used in or with any nuclear installation
or activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility as set forth in our basic
WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify OMEGA and hold OMEGA harmless from any liability or damage whatsoever
arising out of the use of the Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES
Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE RETURNING ANY PRODUCT(S) TO OMEGA,
PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR) NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return package and on any correspondence.
The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent breakage in transit.

FOR WARRANTY RETURNS, please have the following information FOR NON-WARRANTY REPAIRS, consult OMEGA for current repair charges.
available BEFORE contacting OMEGA: Have the following information available BEFORE contacting OMEGA:

1. Purchase Order number under which the product was PURCHASED, 1. Purchase Order number to cover the COST of the repair,

2. Model and serial number of the product under warranty, and 2. Model and serial number of the product, and

3. Repair instructions and/or specific problems relative to the product. 3. Repair instructions and/or specific problems relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords our customers the latest in technology and
engineering. OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2006 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied, reproduced, translated, or reduced to any
electronic medium or machine-readable form, in whole or in part, without the prior written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?

OMEGA...Of Course!
Shop online af omega.com
TEMPERATURE

IF Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
¥ Wire: Thermocouple, RTD & Thermistor

[ Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

4 Infrared Pyrometers

PRESSURE, STRAIN AND FORCE

F Transducers & Strain Gages
IF Load Cells & Pressure Gages
4 Displacement Transducers

4 Instrumentation & Accessories

FLOW/LEVEL

I Rotameters, Gas Mass Flowmeters & Flow Computers
IF Air Velocity Indicators

4 Turbine/Paddlewheel Systems

4 Totalizers & Batch Controllers

pH/CONDUCTIVITY

I pH Electrodes, Testers & Accessories

¥ Benchtop/Laboratory Meters

I Controllers, Calibrators, Simulators & Pumps
4 Industrial pH & Conductivity Equipment

DATA ACQUISITION

I# Data Acquisition & Engineering Software

¥ Communications-Based Acquisition Systems
4 Plug-in Cards for Apple, IBM & Compatibles
4 Datalogging Systems

¥ Recorders, Printers & Plotters

HEATERS

4 Heating Cable

F Cartridge & Strip Heaters
4 Immersion & Band Heaters
4 Flexible Heaters

F Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

[ Metering & Control Instrumentation

& Refractometers

4 Pumps & Tubing

& Air, Soil & Water Monitors

4 Industrial Water & Wastewater Treatment

4 pH, Conductivity & Dissolved Oxygen Instruments



