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Remove the Packing List and verify that you have re-
ceived all equipment. If you have any questions about
the shipment, please call the OMEGA Customer Serv-
ice Department at 1-800-622-2378 or (203) 359-1660.

When you receive the shipment, inspect the container
and equipment for any signs of damage. Note any evi-
dence 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 in event
reshipment is necessary.
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PART ONE - INTRODUCTION

S Ve

SECTION 1 - GENERAL INFORMATION

SECTION 1 - GENERAL INFORMATION

1.1 Description
Electronics

Mounting Styles

1.2 Operating
Precautions

Rev. 0-395

The liquid crystal polymer-encapsulated pH sensor has ei-
ther an integral preamplifier (identified by its 5-wire cable)
or two-wire transmitter (identified by its 2-wire cable) which
provides a 4-20 mA output. Both sensor types also have an
integral temperature-sensitive resistor to automatically
compensate pH measurements for temperature variations.

The LCP-encapsulated pH sensor is available in two mounting
styles. The “convertible” mounting style sensor has a distinc-
tive hex-shaped body for easy installation and is threaded at
both ends. This style enables the sensor to be threaded onto
the end of a pipe for submersion applications or mounted into
a standard 1-1/2 inch NPT pipe tee for flow-thru applications.
The “union-mount” style sensor has a union adapter and re-
quires a special 2-inch threaded mounting tee for installation.

1. The output of the 2-wire type sensor is non-isolated
and uncalibrated. Consequently, the measuring sys-
tem’s indicating instrument must be able to provide 24
VDC where low is isolated from earth ground to power
the sensor and have adjustment means to calibrate for
offset and span. Refer to the calibration procedure in
the instrument instruction manual for details.

2. The process electrode at the tip of the sensor is glass
which can easily break. Do not subject it to impact or
other mechanical abuse.

Caution: A broken glass electrode can cause seri-
ous cuts if not handled carefully.

3. pH sensors with glass electrodes must not be used in hy-
drofluoric acid which dissolves the glass. A sensor with an
antimony electrode is recommended in this case.

4. Before placing the sensor into operation, remove the pro-
tective plastic caps to expose the process electrode and
hex-shaped “salt bridge”. Save caps for future use.

NOTE: If sensor is to be out of solution for more than a
day or two, put a few drops of water in each cap
and replace them on the sensor. This keeps the
pH sensitive glass and salt bridge moist and
avoids slow response when the sensor is put
back into operation. This should be done every
2-4 weeks (depending on environmental con-
ditions) for extended storage.
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SECTION 2 - SPECIFICATIONS

SECTION 2 - SPECIFICATIONS

Manuai M1726

Min. Temperature.............. -5°C (23°F)

Max. Temperature:
In Flow-Thru Tee............. PVC: 60°C at 50 psig or 50°C at 100 psig
Steel: 95°C at 100 psig
CPVC: 95°C at 40 psig or 65°C at 100 psig

In Union Tee.......cco......... PVC: 60°C at 40 psig or 40°C at 100 psig
Steel: 95°C at 100 psig
CPVC: 95°C at 30 psig or 60°C at 100 psig

Maximum Pressure:
In Flow-Thru Tee............. PVC: 100 psig at 50°C or 50 psig at 60°C
Steel: 100 psig at 95°C
CPVC: 100 psig at 65°C or 40 psig at 95°C

In Union Tee.................... PVC: 100 psig at 40°C or 40 psig at 60°C
Steel: 100 psig at 95°C
CPVC: 100 psig at 60°C or 30 psig at 95°C

Plastic Mounting Hardware Ratings
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TEMPERATURE °C
Maximum Flow Rate ......... 10 feet per second
NOTE: If possible, flow rate should be
minimal for low conductivity water or
solutions high in suspended solids.
Wetted Materials................ Liquid crystal polymer body, liguid crystal

polymer and PVDF (or ceramic) salt bridge,
glass process electrode, titanium ground
electrode and RTV sealant. Union-mount
style sensor also has liquid crystal polymer
adapter and Viton O-ring process seals. For
pH sensors with an antimony process elec-
trode, stainless steel replaces the titanium
ground electrode.
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SECTION 2 - SPECIFICATIONS

Measuring Range............... 0-14 pH

NOTE: Most pH applications fall in the 2.5 -
12.5 pH range. General purpose pH
glass electrodes perform well in this
range. Some industrial applications
require accurate measurements and
control at pH values below 2 or
above 12.

Repeatability and speed of response for pH
sensors with an antimony process electrode
is not as good as those with a glass process
electrode. Antimony electrodes are only lin-
ear between 3 and 8 pH and should only be
specified when process conditions, such as
the presence of hydrofluoric acid, dictate

their use.
Performance:
Sensitivity ..........coeeenee Less than 0.005 pH
Stability ......cccoeverenneee 0.03 pH units per 24 hrs., non-cumulative
For Sensor w/Two-wire Transmitter:
Output Span................ 0.95 mA per pH
Output Offset .............. 12 mA occurs at 7.0 pH (+) or (-) 0.88 pH
Loadat20mA............. 450 ohms
Sensor Cable:
Sensor w/
Preamplifier ................... 5 conductor (plus shield), 10 ft. (3 m) length
Sensor w/ Two-wire
Transmitter..................... 2 conductor (twisted pair), 10 ft. (3 m) length
Transmission Distance:
Sensor w/
Preamplifier ................... 3000 ft. (914 m) maximum
Sensor w/ Two-wire
Transmitter..................... Limited by wire resistance and power supply
voltage
Dimensions ..........cccceenue. Refer to Figure 2-2 or 2-3
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PART TWO - INSTALLATION SECTION 1 - LOCATION REQUIREMENTS

SECTION 1 - LOCATION REQUIREMENTS

1. Mount the sensor vertically, electrodes down. If the
sensor must be installed on an angle, it should be at
least 15° above horizontal. Other mounting angles
may cause erratic readings.

2. Use Teflon tape on sensor and mounting hardware
threads to avoid leaks. Do not use pipe sealant.

SECTION 2 - MOUNTING

2.1 Submersion The sensor may be submersion or tank mounted by
threading it onto the end of a pipe of an appropriate length
(Figure 2-1).

1. Screw a 1-1/2 inch x 1 inch
NPT reducer coupling onto [ ™
cable end of sensor. Route UNILET
sensor cable through an ap- / JUNCTION
propriate length of 1-inch BOX
mounting pipe. Screw pipe
into reducer coupling.

2. Run sensor cable into unilet
junction box. Screw unilet box

onto mounting pipe. / PIPE

1"DIA. X 4FT.

3. Run interconnect cable into (1.2M) LONG

unilet. Connect sensor and =
interconnect cable wires, by

matching colors, to terminal REDUCER )
strip in unilet. Fasten cover / 1-1/2" 70 1
onto unilet.

4. Route interconnect cable to
instrument. If cable is too SENSOR
long, cut it to proper length to
avoid any interference from
inductive pick-up. It is rec-
ommended to run this cable in
1/2” or larger flexible, metal
conduit for protection against
moisture and mechanical
damage. Flexible conduit

FIGURE 2-1
Subrmersion Mounting Details
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PART TWO - INSTALLATION

2.2 Flow Thru (Pipe Tee)
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SECTION 2- MOUNTING

must be long enough to allow removal of the sensor from
the process for maintenance and calibration.

NOTE: Do not run this cable in the same conduit with
power or control wiring (“electrical noise” may
interfere with sensor signal).

5. Connect interconnect cable wires to instrument in accor-
dance with instrument hook-up instructions.

6. Remove protective plastic caps from sensor and save for
future use. Calibrate system with pH buffers using the
procedure in the instrument instruction manual before
mounting sensor/hardware assembly into the process.

7. Fasten electrode protector onto end of sensor. Mount
sensor/hardware assembly by suitable means. This
completes the submersion installation.

The sensor may be tee mounted by threading it into a stan-
dard 1-1/2-inch NPT pipe tee (Figure 2-2).

1. Install a standard 1-1/2 inch NPT pipe tee into the proc-
ess line.

2. Electrically connect the sensor directly to the instrument
or indirectly with a junction box and interconnect cable.

A. Direct Hook-Up

a. Route sensor cable to instrument. Use a water-
tight connector, such as a cable feed-thru fitting,
in the instrument’s cable entry hole.

b. Connect sensor cable wires to instrument in ac-
cordance with instrument hook-up instructions.

B. Indirect Hookup With Junction Box

a. Mount junction box (with terminal strip) on a flat
surface such that its cover is removable when in-
stalled.

b. Route sensor cable to junction box through a wa-
tertight connector such as a cable feed-thru fitting.

NOTE: Keep terminal strip dry to prevent prob-
lems caused by wet and/or corroded
terminals.

c. Route interconnect cable from junction box to in-
strument. If cable is too long, cut it to proper
length to avoid any interference from inductive
pick-up. It is recommended to run this cable in 1/2
inch or larger metal conduit for protection against
moisture and mechanical damage. Use conduit
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PART TWO - INSTALLATION SECTION 2 - MOUNTING

hubs where cable enters the junction box and instru-
ment enclosure.

NOTE: Do not run this cable in the same conduit
with power or control wiring (“electrical
noise” may interfere with sensor signal).

d. Connect sensor and interconnect cable wires, by
matching colors, to junction box terminal strip.
Fasten cover onto junction box.

e. Connect interconnect cable wires to instrument in
accordance with instrument hook-up instructions.

3. Remove protective plastic caps from sensor and save for
future use. Calibrate system with pH buffers using the
procedure in the instrument instruction manual before
mounting sensor into the process line.

4. Purposely pre-twist the sensor cable by turning the sensor
counterclockwise (left) 4 to 5 tums. Now place sensor into
tee and hand tighten. Use a large crescent or open-end
wrench on the flat sides of the sensor body to carefully
snug the connection to prevent leaks. Do not overtighten!

This completes the pipe tee installation.

« w/ PLASTIC TEE

oM = IN_ = w/ S.S. TEE
(mm)
A A
SENSOR
\ 7.35 %
(187) 8.7 *
(221)

TEE

4 6.85x*

4.9 % 3.9%%

(124) °r (99)

FIGURE 2-2 Tee Mounting Details
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PART TWO - INSTALLATION

2.3 Union
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SECTION 2- MOUNTING

The union-mount style sensor is installed by using a special
2-inch threaded mounting tee (Figure 2-3).

1.

Install the special 2-inch threaded mounting tee into the
process line.

2. Remove retaining ring from top portion of adapter.

3. Place lock ring onto adapter as shown in Figure 2-3

(threads on lock ring toward O-rings). Slip retaining ring
over top of lock ring to hold it in place.

Electrically connect sensor to instrument as described in
Section 2.2, step 2A or 2B.

. Remove protective plastic caps from sensor and save for

future use. Calibrate system with pH buffers using the
procedure in the instrument instruction manual before
mounting sensor into the process line.

Lubricate adapter O-rings with water to ease sensor in-
sertion into tee and carefully place sensor into special
tee. Hand tighten lock ring onto tee. This completes the
union-mount installation.

« w/ PLASTIC TEE

DM = —N_ = w/ S.S. TEE
(mm)
SENSOR \’ﬁ"w‘
ADAPTER w/
TWO O-RINGS 6.82
RETAINING RING (173) .3
LOCK RING (211)
SPECIAL 2"
THREADED TEE\
AN Tr\\\\\
I 17 V q—
N NN Y
4.75% 4 5xx

(121)°7(114)
FIGURE 2-3 Union Mounting Details
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PART THREE - PRINCIPLE OF OPERATION ~*
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The sensor operates in principle as if it contained two
“batteries” whose voltages are measured and transmitted by
electronic amplifiers. One battery is formed by the ground
electrode and the glass process electrode. The voltage of
this battery is a function of the solution pH. The other battery
is formed by the same ground electrode and the standard
electrode which contains a pH electrode in a chemical stan-
dard of fixed pH value (see Figure 4-1). The voltage of the
second battery is subtracted from the voltage of the first
battery. The result is a differential pH measurement, the fi-
nal signal being that of a pH electrode in the process
compared to a pH electrode in a chemical standard soiution.

A temperature sensitive resistor inside of the sensor auto-
matically compensates the pH measurement for temperature
variations by adjusting the output of the sensor.

SECTION 1 - RECOMMENDED CLEANING PROCEDURE

The sensor must be kept reasonably clean to maintain meas-
urement accuracy. The time period between cleanings (days,
weeks, etc.) is affected by the characteristics of the process
solution and can only be determined by operating experience.
For example, a sensor operating in waste water that contains
oil and/or grease may require more frequent cleaning.

1. Rinse the sensor with clean, warm water.

2. Prepare a mild soap solution. Use warm water and dish-
washing detergent or other non-abrasive soaps that do not
contain lanolin which will coat the glass process electrode.

3. Soak the sensor for 2 to 3 minutes in the soap solution.

4. Using a soft bristle brush, scrub the entire measuring
end of the sensor (glass process electrode, salt bridge
and ground electrode).

CAUTION: Performance can be degraded by
scratching the glass electrode. Do not use a clean-
ing brush that can cause scratches.

Manual M1726 -10 - Rev. 0-395



PART FOUR - SERVICE AND MAINTENANCE
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SECTION 1 - RECOMMENDED CLEANING PROCEDURE

5. Before cleaning with acid, determine if any hazardous re-
action products could form. For example, a sensor used in
a cyanide bath should not be put directly into a strong acid
for cleaning because poisonous cyanide gas could be pro-
duced. Acids are hazardous and appropriate eye protection
and clothing should be worn in accordance with Material
Safety Data Sheet recommendations.

Muriatic or other dilute acids may be used to clean the
sensor. The acid should be as dilute as possible, but yet
strong enough to clean. Experience will help to deter-
mine which acid to use and how dilute it can be. Some
stubborn coatings may require a different cleaning
agent. Contact the factory for assistance in these difficult
cases.

Soak the sensor in dilute acid for no more than 5 min-
utes. Rinse the sensor with clean, warm water and then
place the sensor back into the mild soap solution for 2 to
3 minutes to neutralize the acid.

6. Rinse the sensor in clean, warm water.

7. Calibrate the sensor and instrument with pH buffers
(refer to instrument instruction manual). If calibration
cannot be accomplished, replace the sensor's standard
cell buffer and salt bridge (Part Four, Section 2). If cali-
bration is still not possible, troubleshoot the sensor in
accordance with Part Four, Section 3.

SPECIAL CASE

Sensors which have an antimony (instead of glass) proc-
ess electrode that still cannot be calibrated after normal
cleaning and replacement of the standard cell buffer and
salt bridge may require additional electrode cleaning. The
antimony electrode is brittle and can easily break. Use
care when cleaning it. Very carefully file the tip of the
antimony electrode and lightly scrape its rounded sides to
remove any process coating.

WARNING: ANTIMONY IS TOXIC! CAREFULLY DIS-
POSE ALL FILINGS IN ACCORDANCE WITH FEDERAL,

STATE AND LOCAL REGULATIONS. WHEN FINISHED,
WASH HANDS THOROUGHLY.

-11 - Manual M1726




PART FOUR - SERVICE AND MAINTENANCE SECTION 2 - REPLACING STANDARD CELL BUFFER/SALT BRIDGE

SECTION 2 - REPLACING STANDARD CELL BUFFER/SALT BRIDGE

The sensor’s standard cell buffer and salt bridge should be
replaced if calibration cannot be accomplished after clean-
ing the sensor. To do so:

1. Hold sensor in upright position and remove the hex-
shaped salt bridge (Figure 4-1) by turning it counter-
clockwise with a 9/16” socket or nut driver to initially
loosen it. Take care not to damage the protruding proc-
ess electrode. Discard the old salt bridge.

2. Replace the standard cell buffer in the chamber of the
standard cell. The buffer may be a solution or a gel.

A. For Solution-Filled Chamber

a. Pour out the aged standard cell buffer. Thor-
oughly flush standard electrode chamber with
distilled water.

b. Fill standard electrode chamber with fresh stan-
dard cell buffer (p/n 25M1A1001-115).

B. For Gel-Filled Chamber:

a. Remove aged standard cell buffer using a jet of
water from a “water pik” type device. Thoroughly
flush standard electrode chamber with distilled
water after removing the gel.

b. Place one level bottle cap (1/8 level teaspoon) of
gel powder (p/n 25M8A1002-101) into chamber.
Then add fresh standard cell buffer (p/n
25M1A1001-115). Mix together until a gel consis-
tency is attained. Continue this procedure until

STANDARD
ELECTRODE

STANDARD
CELL
BUFFER

| STANDARD
CELL

| SALT
BRIDGE

GROUND
ELECTRODE

PROCESS
ELECTRODE

POROUS
JUNCTION

SALT
SOLUTION

FIGURE 4-1 Sensor Electrode Details
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PART FOUR - SERVICE AND MAINTENANCE

SECTION 3 - TROUBLESHOOTING

level of gel is sufficient to contact the salt bridge
when it is installed. To check for proper level, re-
place and remove the salt bridge. A formed
impression of the salt bridge should appear in the
gel surface.

3. Install the new salt bridge (see Part Five for part num-
ber). Inspect O-ring for imperfections and replace if
necessary. Turn salt bridge clockwise until finger tight.
Then tighten with a 9/16” socket or nut driver
(approximately 1/4 turn). Do not overtighten!

SECTION 3 - TROUBLESHOOTING

3.1 Sensors With 5-Wire
Cable (Integral
Preampilifier)

Rev. 0-395

A few simple measurements can determine if the sensor is
operating properly. A multimeter and two pH buffer solutions
(pH 7 and pH 4 or 10) are required.

Clean the sensor in accordance with Part Four, Section 1. If
the instrument and sensor cannot be calibrated, replace the
standard cell buffer and salt bridge as described in Part
Four, Section 2. If the measuring system still cannot be
calibrated after replacing the standard cell buffer and salt
bridge, perform the appropriate test in this section (3.1 or
3.2) that applies to your sensor type.

1. Disconnect sensor’s red, green, yellow and black wires
from the instrument (at junction box, if used) and place
sensor in pH 7 buffer. Before performing steps 2 through
5, allow temperature of sensor and buffer solution to
equalize at approximately 25°C (room temperature).

2. To verify that the sensor’s temperature compensator is
operating properly, measure the resistance between the
yellow and black wires. The reading should be between
250 and 350 ohms at approximately 25°C.

3. Reconnect the yellow and black wires.

4. Place multimeter (+) lead on red wire and (-) lead on
green wire. Measure the DC millivolts with the sensor in
pH 7 buffer. This reading is called “offset” and it should
be between (-)50 and (+)50 mV. If it is, the sensor
“offset” is within factory-specified limits. Note the millivolt
value and perform step 5. If not, discontinue this test.

5. Check the sensor “span” by measuring the millivolts with
the sensor in either pH 4 or pH 10 buffer. Keep the milli-
volt meter connected as described in step 4.

-13 - Manual M1726




PART FOUR - SERVICE AND MAINTENANCE

3.2 Sensors With 2-Wire
Cable (Integral Two-
Wire Transmitter)

Manual M1726

SECTION 3 - TROUBLESHOOTING

A. Span Check In pH 4 Buffer

Rinse sensor with water and place in pH 4 buffer.
The “span” reading should be at least (+)160 mV
more than the noted “offset” reading in step 4. Ex-
amples of typical readings are:

“Offset” Reading “Span” Reading
In pH 7 Buffer In_ pH 4 Buffer
(-)50 mV (+)110mVv
(-)25 mV (+)135 mV
0OmV (+)160 mV
(+)25 mV (+)185 mV
(+)50 mV (+)210 mV

B. Span Check In pH 10 Buffer

Rinse sensor with water and place in pH 10 buffer.
The “span” reading should be at least (-)160 mV less
than the noted “offset” reading in step 4. Examples of
typical readings are:

“Oftset” Reading “Span” Reading
In pH 7 Buffer In pH 10 Buffer
(-)50 mV (-)210 mV
()25 mV (-)185 mVv
omvV (-)160 mV
(+)25 mV (-)135 mV
(+)50 mV (-)110 mVv

If the “span” reading complies with A or B of this step,
the sensor is within factory-specified limits.

. Connect a DC milliammeter in series with the sensor and

the instrument (or +24 VDC source):

A. Disconnect the sensor's red (+) wire from instrument
and connect it to milliammeter (+) input.

B. Connect the milliammeter (-) input to instrument’s (+)
input terminal.

. Place sensor in pH 7 buffer. Allow temperature of sensor

and buffer solution to equalize at approximately 25°C
(room temperature). Read and note the mA value. This
reading is called the “offset” and it should be between 11
and 13 mA. If it is, the sensor “offset” is within factory-
specified limits and the sensor “span” should now be
checked using step 3. If not, discontinue this test.
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SECTION 3 - TROUBLESHOOTING

3. Check the sensor “span” by measuring the mA value
with the sensor in either pH 4 or pH 10 buffer. Keep the
milliammeter connected as described in step 1.

A. Span Check in pH 4 buffer

Rinse sensor with water and place in pH 4 buffer.
Allow temperature of sensor and buffer solution to
equalize at 25°C (room temperature). The “span”
reading should be 2.37 to 3.10 mA lower than the
noted “offset” reading in step 2.

Example: Suppose “offset” reading in pH 7 buffer is
11.50 mA. Then the “span” reading in pH 4 buffer
must be between 8.40 and 9.13 mA to be within fac-
tory-specified limits.

B. Span Check In pH 10 buffer

Rinse sensor with water and place in pH 10 buffer.
Allow temperature of sensor and buffer solution to
equalize at 25°C (room temperature). The “span”
reading should be 2.37 to 3.10 mA higher than the
noted “offset” reading in step 2.

Example: Suppose “offset” reading in pH 7 buffer is
11.50 mA. Then the “span” reading in pH 10 buffer
must be between 13.87 and 14.60 mA to be within
factory-specified limits.

If the calculated “span” reading conforms with the limits
in A or B of this step, the sensor is operating properly.
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Description Part Number

Sensor Accessories | Protector (for submersion
applications) .........oeeiieieeniiiiiee, 60A2F1278

Union Adapter Assembly
(includes two Viton O-rings

and a retaining ring) «......cceeeveereerrnenennnn. 60M2G9753-101

Replacement Viton O-rings

(two, for union adapter ass'y) ............... 99X5H1233
Standard Cell Supplies | Standard Celi Buffer (1 pint)................. 25M1A1001-115

Gel Powder (for gelling standard

cell buffer, 2 grams).........ccccevveieineeenn. 25M8A1002-101

Salt Bridge (includes O-ring) ................ 60-9765-000*

Salt Bridge O-ring.......ccevveeveeeeeeeeeerennnnn. 99X5H1261

*Some applications require a special salt bridge
(identified with a different dash number). When order-
ing, specify the complete salt bridge number including
the dash number.
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WARRANTY

OMEGA warrants this unit to be free of defects in materials and workmanship and to give
satisfactory service for a period of 13 months from date of purchase. OMEGA Warranty adds an
additional one (1) month grace period to the normal one (1) year product warranty to cover
handling and shipping time. This ensures that OMEGA’s customers receive maximum coverage on
each product. If the unit should malfunction, 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. However, this WARRANTY is VOID if the unit shows
evidence of having been tampered with or shows evidence of being 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 which wear or
which are damaged by misuse are not warranted. These include contact points, fuses, and triacs.

OMEGA is glad to offer suggestions on the use of its various products. Nevertheless,
OMEGA only warrants that the parts manufactured by it 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.

Every precaution for accuracy has been taken in the preparation of this manual; however, OMEGA
ENGINEERING, INC. neither assumes responsibility for any omissions or errors that may appear
nor assumes liability for any damages that result from the use of the products in accordance with
the information contained in the manual.

SPECIAL CONDITION: Should this equipment be used in or with any nuclear installation or activity,
purchaser will indemnify OMEGA and hold OMEGA harmless from any liability or damage
whatsoever arising out of the use of the equipment in such a manner.

RETURN REQUESTS / INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA ENGINEERING 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.

FOR WARRANTY RETURNS, please have the | FOR NON-WARRANTY REPAIRS OR CALI-
following information available BEFORE con- BRATION, consult OMEGA for current repair/
tacting OMEGA: calibration charges. Have the following infor-
1. P.O. number under which the product was mation available BEFORE contacting OMEGA:
PURCHASED, 1. P.O. number to cover the COST of the
2. Model and serial number of the product repair/calibration,
under warranty, and 2. Model and serial number of product, and
3. Repair instructions and/or specific problems | 3. Repair instructions and/or specific problems
relative to the product. 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 1995 OMEGA ENGINEERING, INC. All rights reserved. This documentation may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without prior
written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

TEMPERATURE

%4 Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
4 Wire: Thermocouple, RTD & Thermistor

[ Calibrators & Ice Point References

[F Recorders, Controllers & Process Monitors

[F Infrared Pyrometers

PRESSURE/STRAIN FORCE

[ Transducers & Strain Gages
[A Load Cells & Pressure Gauges
[+ Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL

[ Rotameters, Gas Mass Flowmeters & Flow Computers
4 Air Velocity Indicators

[ Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

E’H / CONDUCTIVITY

pH Electrodes, Testers & Accessories

[ Benchtop/Laboratory Meters

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

DATA ACQUISITION

[# Data Acquisition and Engineering Software
[# Communications-Based Acquisition Systems
[# Plug-in Cards for Apple, IBM & Compatibles
[4 Datalogging Systems

[# Recorders, Printers & Plotters

HEATERS

[4 Heating Cable

[ Cartridge & Strip Heaters
[ Immersion & Band Heaters
[ Flexible Heaters

[ Laboratory Heaters

ENVIRONMENTAL MONITORING AND CONTROL

Metering & Control Instrumentation
Refractometers

Pumps & Tubing

Air, Soil & Water Monitors

Industrial Water & Wastewater Treatment

pH, Conductivity & Dissolved Oxygen Instruments
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