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THERMOCOUPLE CALIBRATOR
USER MANUAL

The T/C calibrator is a handheld unit for thermocouple
(T/C) measurement or simulation. Eight T/C types are
supported referencing NIST175 and ITS90 standards.
Temperature can be displayed in selectable engineering
units of °C, °F, °R, K and mV.
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Introduction

The Thermocouple (T/C) calibrator has been designed using the latest
technology to provide reliable accuracy throughout its entire operating
temperature range, dependable operation, and exceptional battery life.

The compact design makes the unit easy to carry and the intuitive user
interface makes it easy to use.

Temperature measurements/simulations are displayed on a large, easy-to-read
liquid crystal display (LCD). This unit has two backlights: a green backlight
which is user activated to improve readability in low light conditions, and an
automatic red backlight which indicates an over-range condition.

Twelve keys provide access to the functional modes and menus, including

Measure, Simulate, Setup, Run, Record, Edit, and Backlight activation. A list
of these functions is printed on the back of the case.
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User Interface
Keypad Functions

ON/OFF Key

eThe ON/OFF key, represented by the standard ON/OFF symbol,
turns the unit ON or OFF (note: the ON/OFF key must be held until the
display turns on or off). Upon power on, the unit will perform a self-test,
displaying all segments for approximately 1-2 seconds, then go into the mode
in use when unit was powered off. The firmware version is displayed at the
end of the self-test.

BACKLIGHT Key

o The BACKLIGHT key, represented by the standard light-bulb
symbol, turns the green display backlight on and off. The backlight will
remain on for approximately 20 seconds if not manually turned off. To
override the auto shut off timer, press and hold the BACKLIGHT key to turn
the backlight on. After holding the key for approximately 2 seconds, the
backlight will flash off and back on. Release the key now and the backlight
will remain on until manually turned off or until power is cycled.

SETUP Key

@ The SETUP key enters or exits the setup mode and is also used to go
back one menu level. The SETUP icon is displayed while in the setup mode.
Setup menus are shown in the bottom (alpha-numeric) row of the LCD. The
SETUP key also ends simulation activities.
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FUNCTION Key

The FUNCTION key, represented by the FUNC symbol, selects one
of 3 functional modes: Measure, Simulate (manual), or Simulate (auto), and
displays the corresponding icons (MEAS, SIM). This key can also be used to
advance one menu item or will advance to next recorded value while in
RECORD view mode.

UNITS Key

The UNITS key selects the engineering unit of
measurement/simulation desired for temperature probes: °F, °C, °R, and K.
The UNITS function is only available when the unit is actively measuring or
simulating temperature signals. This key is also used to go back one menu
item in SETUP or back to the previous recorded value while in VIEW mode.

ENTER Key

The ENTER key accepts the currently displayed item/value
during setup activities. During active simulation activity, the ENTER key
toggles between T/C type with temperature unit information and % of range.

INCREMENT (+) Group Keys

The three keys beneath this symbol allow the user to scroll through edit
selections when EDIT icon is lit. The keys are also used to increment numeric
values. For this function, the narrow band signifies fine adjustment, the
medium band signifies medium adjustment, and the wide band signifies coarse
adjustment for changing the values. The positive sign (+) indicates the Group
Keys will increment the displayed value.
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DECREMENT (-) Group Keys

The three keys beneath this symbol allow the user to scroll
through edit selections when EDIT icon is lit. The keys are also used to
decrement numeric simulation values. For this function, the narrow band
signifies fine adjustment, the medium band signifies medium adjustment, and
the wide band signifies coarse adjustment for changing the values. The
negative sign (-) indicates the Group Keys will decrement the displayed value.

In addition, when the narrow band and wide band areas are pressed

simultaneously (HOME) the unit will return to the Measure mode default
position.

Liquid Crystal Display (LCD)

BAT EDIT MEAS SIM SETUP REGC| <= Mode icons

¢ Measure or
|

L’n;?i TH Iﬁ I:I Menus,unitsor
W Ji i) u i lm ,r.?n 0| * other information

The LCD displays:

e current Functional Mode and/or state via icons along top of display

e primary measurements via the large middle segments

* menu items and additional information via the bottom alpha-numeric
segments

The LCD incorporates two backlights:

* a green backlight which is user activated via the BACKLIGHT key

e a red backlight which is automatically activated during an over-
range/under-range condition.

During an over-range/under-range condition, the red backlight will over-ride
the green backlight if it was already on. Once the condition is corrected, the
green backlight will be restored to its previous state (assuming the backlight
auto-off timer did not expire).

Notes: 1. The backlight should be turned off when not needed to conserve
battery power.

2. The backlight will be automatically disabled when the unit reaches
battery mode.
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Functional Modes and States

The unit supports measurement and simulation activities using the following
Functional Modes:
1. Measure - temperature units or measure mV; MEAS icon shown at
top of display
2. Simulate, Manual - simulate fixed values of temperature units or
mV; SIM icon shown at top of display
3. Simulate, Auto - simulate step or ramp output functions in
temperature units or mV; SIM icon shown at top of display

Each Functional Mode has three possible States:
1.  Run - active measurement or simulation; MEAS or SIM icon
shown at top of display
2. Setup — access navigation menus; MEAS & SETUP or SIM &
SETUP icons shown at top of display
3. Edit Setup - edit a parameter within a navigation menu; “EDIT,
MEAS & SETUP” or “EDIT, SIM & SETUP” icons shown at top
of display
The T/C calibrator will power up in its previous functional mode when turned
ON. Example: if previous use was SIM (Auto), then next power up will
default to SIM (Auto). Simulation will restart when user confirms the desired
setup and presses the ENTER key (two times).
See the table below for functional modes, states and key functions.

FUNCTIONAL MODES, STATES, AND KEY FUNCTIONS

Run Setup Edit Setup
MEAS MEAS SETUP EDIT MEAS
Keys or or SETUP, or
SIM SIM SETUP EDIT SIM SETUP
SETUP Enters Setup state, | Back one menu | Discards changes and
or ends simulation level, or exits exits Edit Setup state
activity Setup state
FUNC Next Functional | Next menu item -
mode
<4 UNITS Next engineering Previous menu -
unit item
ENTER Toggles lower Selects menu Saves changes and
display line item exits Edit Setup state
between TC type /
temp. unit and %
of range (SIM only)
Increment | MEAS: ---
(+) Group | SIM Manual: -—- Change value
Change values
Decrement | MEAS: ---
(-) Group | SIM Manual: -—- Change value
Change values
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T/C Measurement

e When the T/C calibrator is turned on the display defaults to the previous
mode it was in with the previous T/C type and Unit. To change the mode
press the FUNC P> key until the Measure mode is obtained. Once in
Measure mode, press the € UNITS key until the desired unit is obtained.

¢ Press the SETUP key to enter the initial setup menu for the current
functional mode. To go back one menu item press the € UNITS key. To
advance the menu, press the FUNC P key. SETUP key also backs out of
the Setup state and returns to the Measure mode.

¢ ENTER key accepts the menu item to edit and saves the selection. During
the SETUP EDIT state the € UNITS key goes back one increment value,
and the FUNC P> key advances one increment value.

e T/C measurements can be recorded to memory either manually or
automatically. See the Record Mode section of this manual for more
information.

e When an over-range/under-range message is displayed, the unit is
measuring values outside the specified range for a particular T/C type (See
the T/C Measurement Accuracy Table for specified ranges). The red
backlight will illuminate and “----" will be displayed.

¢ If a thermocouple has not been connected to the unit “T/C OPEN” will be
displayed.

T/C Simulation (Manual)

*  When unit is turned on the display defaults to the previous mode with the
last T/C type and Units chosen. To enter the Simulation Manual mode
press the FUNC P> key until SIM MANUAL appears, then press the
SETUP key.

T/C Simulation (Auto)

*  When unit is turned on the display defaults to the previous mode with the
last T/C type and Units chosen. To enter the Simulation Auto mode press
the FUNC P> key until SIM AUTO appears, then press the SETUP key.
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MEAS SETUP: Measure Mode Setup menu structure

T/C TYPE
mV

HumZA-DOW

OFF TMR
30 MIN
OFF
FRECAL
ZERO
VIEW
RECORD
MANUAL
AUTO

select ENTER to access submenus
engineering units are mV
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only

select ENTER to access submenus
shuts off in 30 min without new key stroke
must use ON/OFF key to shut off

select ENTER to access submenu
set zero. See the “Zeroing” section

view previously recorded values

select ENTER to access submenus
press ENTER button to record values
values automatically recorded every 5 seconds

Note:  Main and submenus are continuous scrolling menus. Use 4 or P> to
scroll through the menus.
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SIM (MANUAL) SETUP: Simulation Mode’s Manual menu structure

VALUE
ADJUST Press ENTER & use increment or decrement group
keys to set a numeric value, press ENTER to start
UNITS Select desired unit of simulation
C engineering units are °C
F engineering units are °F
R engineering units are °R
K engineering units are K

TC TYPE Select T/C type or mV

engineering units are mV

engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only
engineering units are temperature only

<

HwuRmZR—Mmw:3

0-100 Outputs 0% and 100% of setup

START Starts 0% of range; ENTER toggles to 100%, 0%...

UNITS Edit units corresponding to 0 — 100, same as above

TC TYPE Select T/C type, same as above

URV Upper Range Value for T/C and unit selected
press enter & use +/ — keys

LRV Lower Range Value for T/C and unit selected
press enter & use +/ — keys

STEP 25% Outputs 0, 25, 50, 75 and 100% of setup below

START Starts 0%, ENTER increases 25% to 100% & back

UNITS Edit unit for STEP 25%, same as above

TC Select T/C type, same as above

URV Upper Range Value for T/C and unit selected
press enter & use +/ — keys

LRV Lower Range Value for T/C and unit selected
press enter & use +/ —keys

Notes: 1. Main and submenus are continuous, scrolling menus. Use <« or P
to scroll through the menus.
2. Use SETUP key to discontinue simulation activity.
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SIM (AUTO) SETUP: Simulation Mode’s Manual menu structure

AUTO Press SETUP to enter
A.STEP 1 Title of Auto Step 1 simulation; setup saved here
for subsequent re-use
START Starts A.STEP 1
UNITS Select desired unit of simulation
C engineering units are °C
F engineering units are °F
R engineering units are °R
K engineering units are K
TC TYPE Select T/C type or mV
mV engineering units are mV only
B engineering units are temperature only
E engineering units are temperature only
J engineering units are temperature only
K engineering units are temperature only
N engineering units are temperature only
R engineering units are temperature only
S engineering units are temperature only
T engineering units are temperature only
URV Upper Range Value for T/C and unit selected,
press enter & use +/ — keys
LRV Lower Range Value for T/C and unit selected,
press enter & use +/ —keys
STEPS Input number of steps desired for test
Up press enter & use +/ — keys
DOWN press enter & use + / —keys
DWELL Select desired dwell time for test points
Manual Manually advance simulation
5 SEC. Auto advance simulation every 5 seconds
10 SEC. Auto advance simulation every 10 seconds
A.STEP2
same as A.STEP 1 above
A.STEP 3
same as A.STEP 1 above
A.RAMP 1 Title of Auto Ramp 1 simulation; setup saved here
for subsequent re-use
START Starts A.RAMP 1
UNITS Select desired unit of simulation
C engineering units are °C
F engineering units are °F
R engineering units are °R
K engineering units are K
TC TYPE Select T/C type or mV
mV engineering units are mV only
B engineering units are temperature only
E engineering units are temperature only
J engineering units are temperature only
K engineering units are temperature only
N engineering units are temperature only
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engineering units are temperature only

engineering units are temperature only

engineering units are temperature only

URV Upper Range Value for T/C and unit selected,
press enter & use +/ — keys

LRV Lower Range Value for T/C and unit selected,
press enter & use +/ —keys

UP TIME Select desired ramp time from LRV to URV,
press enter & use +/ —keys

DN TIME Select desired ramp time from URV to LRV,
press enter & use +/ —keys

DELAY Select desired start delay time for test,

press enter & use +/ —keys

= wnw

A.RAMP 2

same as A.RAMP 1 above
A.RAMP 3

same as A.RAMP 1 above

Note: 1. Main and submenus are continuous, scrolling menus. Use <« or P>
to scroll through the menus.
2. Use SETUP key to discontinue simulation activity.
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Engineering Units Select

Engineering Units are conveniently selected when actively measuring or in
Manual Simulation mode. Press the € UNITS key to display any of the
following: °C, °F, °R, K. NOTE: to display mV units, select the mV option
under MEAS SETUP / TC TYPE. The <« UNITS key will not change
display units for this TC TYPE.

Record Mode

The T/C calibrator can store up to 240 temperature measurements in a single
record (REC) session. For maximum flexibility, a REC session can be:

¢ Automatic - the current value is automatically stored every 5 seconds, for
up to 20 minutes.

e Manual - the current value is stored every time the Enter key is pressed, up
to 240 times.

Both types of REC sessions can store between 1 and 240 measurements. The
measurement data is preserved in non-volatile memory until another REC
session is started.

RECORD Data:

To start a manual record session from Measure Mode, press SETUP key and
then <« or P> key until RECORD is displayed. Press ENTER and then < or P>
key untii MANUAL is displayed. Press ENTER. Previously stored
information is deleted and the unit enters Record Manual Mode. The REC
icon flashes in upper right. Press Enter to save a displayed value to memory.
Pressing SETUP key ends the session.

To start an automatic record session from Measure Mode, press SETUP key
and then 4 or P> key until RECORD is displayed. Press ENTER and then <«
or P key until AUTO is displayed. Press ENTER. Previously stored
information is deleted and the unit enters Record Auto Mode. The REC icon
flashes in upper right. Values are stored every 5 seconds until the SETUP key
is pressed to end the session or 240 values are saved.

REC is displayed on the lower display line each time a sample is stored. After
240 measurements have been recorded or the SETUP key is pressed, the REC
session will stop and the RECORD Data mode will automatically exit to
Measure Mode.

VIEW Recorded Data:

To view the results of a REC session from Measure Mode, press SETUP key
and then 4 or P> key until VIEW is displayed. Press ENTER. The REC icon
is shown in upper right. Display will show recorded value 1 of X (1/X).
Pressing ENTER will toggle to show the T/C type and engineering unit. The
« or P> key moves to previous or next recorded value, respectively.
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OFF Timer

To help conserve battery life, the unit can be programmed to shut off
automatically after 30 minutes of keypad inactivity. From Measure Mode,
press SETUP and then <« or P key until OFF TMR is displayed. Press the
ENTER key and use + or — key to display OFF or 30 MIN from menu. Press
ENTER key to save selection. Press SETUP again to return to Measure Mode.

Zeroing

Preparation: Allow the T/C calibrator and supplied Shorting Plug (p/n Z9A83)
to soak at room temperature for 30 minutes in a controlled temperature
environment. Record the room temperature immediately prior to zeroing.

Zeroing: From Measure Mode, press SETUP once and then the 4 or P key
until F RECAL is displayed. Press the ENTER key to display ZERO. Press
ENTER to start ZERO process. Display will show SHORT. Install the
Shorting Plug (white, mini-T/C connector with internal copper short) on the
unit’s mini-T/C connection and press ENTER key. Display will show BUSY.

When ZERO is successfully completed, the message “ZERO PASSED” is
briefly displayed and the unit is automatically returned to the Measure Mode.
Remove the Shorting Plug. The new temperature reference for the unit will be
the ambient temperature recorded prior to zeroing. (Note: factory reference
temperature is 23°C.)

If the ZERO is unsuccessful, the message “ZERO FAILED” will be displayed
briefly. In this case, check to be sure the Shorting Plug is properly installed
and repeat the ZERO process. If “ZERO FAILED” appears again contact your
supplier for technical support.
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Specifications

Type and Range:
T/C types B, E, J, K, N, R, S, T & milli-volts
Milli-volts range -15mV to +80.00 mV

T/C Measurement & Simulation Accuracy: See Table below
mV Accuracy: 0.005% of reading +6uV

mV Temp. Effect: £2 ¢V /°C (Factory Ref. Temp. = 23°C)
Cold Junction Effect: +0.05°C/°C

Cold Junction Accuracy: +0.1°C at 25°C

T/C Resolution:
T/C types E, J, K, N, T: 0.1°C
T/C types B, R, S: 1°C
mV: 0.001 mV (1 V)

Temperature:
Storage = -40°C to +85°C (-40°F to +185°F)
Operating = -10°C to +50°C (14°F to +122°F)

Humidity: 10% to 90% Rh

Connection:

Measure: standard mini-T/C connector

Simulate: standard mini-T/C connector

Zero: supplied mini-T/C connector with internal copper short

Maximum Input Voltage: 30VDC

Battery Type:
3 x AA battery, field replaceable.

Battery Operation:
>100 hours continuous use without the backlight for measure
or simulation modes, 1 year shelf life, low battery warning at
approximately 2 hours remaining run time.

Enclosure:
(6.5”03.2” O1.17) Polycarbonate, Permanently Static
Dissipative, ESD Protection

Enclosure with Boot:
(6.8703.5°01.3")
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T/C Measurement & Simulation Accuracy Table*

Find T/C type in left column and follow the row across to the temperature range of
interest. Then follow the column up to determine the potential error in degrees C.

TIC +3.0° +2.0° +1.0° +0.5° +0.4° +0.3° +0.2° %0.1°
Type C Cc c Cc c c Cc c
E -200to | -179to 15to

-179°C 15°C 1000°C

J -200to | -165to
-165°C | 1200°C

K -200 to
1372°C
N -200 to 110 to
110°C | 1300°C
T -200to | -168 to -86 to 346 to

-168°C -86°C 346°C 400°C

R -50 to 27 to 736 to
27°C 736°C | 1768°C

S -50 to 25to 1179 to
25°C | 1179°C | 1768°C

B 250to | 295t0 | 605to | 1301to
295°C | 605°C | 1301°C | 1820°C

*Notes: 1. Accuracy stated above applies to all T/C measurements and all manual
(non-ramp) T/C simulations.
2. Cold junction effect at 25° C included in above table.
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Certification

The T/C calibrator is EMI/ESD compliant to the test specification EN61326.
The unit is for general purpose use only. Do not use in potentially hazardous
atmospheres.

Changing the Batteries

The T/C calibrator is powered by three, 1.5 volt AA size batteries. The “BAT”
icon in upper left of display will activate when battery output drops below a
threshold level. Approximately 2 hours of life remain from that point.

Replace all three AA batteries at the same time for best performance.

To replace the batteries, locate the battery compartment at the lower rear of
the unit. Remove the screws located at the top center and bottom center of the
battery cover by turning them counterclockwise until fully disengaged from
the base. Remove the cover. Do not remove the pink anti-static foam that is
attached to the inside of the battery cover. This foam is necessary to
properly secure the batteries under specified shock and vibration
conditions.

Remove the batteries by pulling the positive side first straight out of the
battery compartment. Note the positive (+) and negative ( — ) battery polarity
markings at the bottom of the compartment, as shown below.

Install the three batteries by sliding them into the bottom of the battery slots,
positive (+) end first, making sure the polarity markings on the batteries align
with the markings molded into the battery compartment. When a battery is
installed with the polarity reversed, the stand-offs prevent the negative battery
terminal from contacting the positive terminal in the battery compartment.
The unit will not power up in this condition; to correct, simply reverse the
battery to correct the polarity.

With the batteries secured in the battery compartment, replace the
compartment cover. The cover has only one orientation for correct alignment.
The “WARNING DO NOT OPEN IN EXPLOSIVE ATMOSPHERE” statement on the
battery cover must be visible and aligned in the approximate middle of the
case. To secure the cover, torque the screws clockwise to 1.6 in-lbs. Do not
over tighten.
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User Connections

Connection: Standard mini-T/C Connector (Measure and Simulate)

Warning: The copper receiver blades of the mini-T/C connector can be
damaged if the mating plugs are misaligned during installation. Take care to
properly align the mating plug prior to pressing it into the calibrator’s mini-
T/C jack.

Contact Information

If the unit is damaged, it should be returned to the factory for serve. In this
case, contact your supplier for a return number.
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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials
and workmanship for a period of 13 months from date of purchase. OMEGA's
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 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 specifica-
tion; 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 suggestlons on the use of its various products.
However, OMEGA bility 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
compamy 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, neg! ificati 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
1 Eeied | or P

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 | FOR NON-WARRANTY REPAIRS,

have the following information consult OMEGA for current repair

available BEFORE contacting OMEGA: | charges. Have the following information

1. Purchase Order number under available BEFORE contacting OMEGA:
which the product was 1. Purchase Order number to cover the
PURCHASED, COST of the repair,

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

3. Repair instructions and/or specific 3. Repair instructions and/or specific
problems relative to the product. 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 2008 OMEGA ENGINEERING, INC. All rights reserved. This docu-
ment 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 at omega.com*"

TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes,
Connectors, Panels & Assemblies

¥ Wire: Thermocouple, RTD & Thermistor

4 Calibrators & Ice Point References

¥ Recorders, Controllers & Process Monitors

[ Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
¥ Transducers & Strain Gages

¥ Load Cells & Pressure Gages

¥ Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
¥ Air Velocity Indicators

¥ Turbine/Paddlewheel Systems

[F Totalizers & Batch Controllers

pH/CONDUCTIVITY

¥ pH Electrodes, Testers & Accessories

¥ Benchtop/Laboratory Meters

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

DATA ACQUISITION

¥ Data Acquisition & Engineering Software

¥ Communications-Based Acquisition Systems
¥ Plug-in Cards for Apple, IBM & Compatibles
¥ Data Logging Systems

4 Recorders, Printers & Plotters

HEATERS

¥ Heating Cable

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

¥ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

X Metering & Control Instrumentation

[ Refractometers

[ Pumps & Tubing

¥ Air, Soil & Water Monitors

¥ Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments

M4720/0309
Manual Z1017M-A  EO 6632 Mar. 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


