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UNPACKING INSTRUCTIONS

Remove the Packing List and verify that you have received all equipment, inciuding the following (quantities in parentheses):

PHCL-33 pH/mV Calibrator (1)
Operator's Manual

If you have any questions about the shipment, please cail the Omega Customer Service Department.

When you received the shipment, inspect the container and equipment for signs of damage. Note any evidence of rough
handling in transit. Immediately report any damage in shipping.

The carrier will not honor damaged claims unless all shipping material is saved for inspection. After examining and removing
contents,save packing materials and carton in the event reshipment is necessary.

INTRODUCTION

The Omega PHCL-33 Calibrator is a versatile tool in that it can be used in the following manner:

A. To calibrate pH meters.
B. To determine where the fault lies in a malfunctioning system: either in the pH electrode or in the meter.

C. To determine the accuracy of manual and automatic temperature compensation networks.
D. As a millivolt reference.

CONTROLS
1. Off-On Range Switch:
Switch Positions: OFF

pH7 0.0 MV @ 25°C
pH 6-8 59.1 MV
pH 4-10 177.4 MV
pH 2-12 205.7 MV
pH 0-14 413.9 MV

2. Acid/Base Switch:
Switch Positions: Acid/+MV Base/-MV
This switch changes the polarity of the millivolt signal to simulate an electrode in acidic or basic solutions.
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3. Impedance Switch:
Switch positions: HI LO
The HI position has an impedance of 1000 Megohms. The high impedance simulates the high impedance of the pH
electrode.
OPERATION

pH Meter Calibration
A. Meters with Manual Temperature Compensation:

. Attach the BNC connector of the PHCL-33 to your pH meter.

Turn the pH meter on and set the Manual Temperature Compensation control to°C.

Turn the PHCL-33 range switch to “ph 7" and set the impedance switch to “HI” and switch to “Base”.
Adjust the standardize control on the pH meter until the meter reads pH 7.00.

Set the PHCL-33 range switch to “pH 12" and adjust the slope control until the meter reads a pH of 12.00.
Change the Acid/Base switch to “Acid”. The meter should read a pH of 2.00.

Step through the PHCL-33's ranges and observe how closely the meter tracks the calibrated pH signais.

NN =

If you cannot calibrate your meter with the above procedures, repeat Steps 1 through 7 but this time set the impedance
switch to “LO” (Step 3). If you are successful, this is an indication that the impedance of your meter is low (lower than 1000
megohms). A low imput impedance is not necessarily a problem. The meter may have been designed to function properly
only with low impedance electrodes. If the instrument calibrates with a low impedance electrode attached, you will have to
remember to keep the impedance switch in the “LO" position. If the instrument fails to calibrate in either the “HI” or “LO”
position, the meter has failed and must be repaired.

If the insturment calibrates in the “LO" position with the PHCL-33 but not with an electrode, it is most likely that the electrode
is at fault. Either the electrode has malfunctioned or you are trying to use a high impedance electrode with a low impedance
instrument.

B. Meters with Automatic Temperature Compensation

For meters with Automatic Temperature Compensation (ATC), proceed with the instructions for meters with manual tempera-
ture compensation, ignoring Step 2. As long as the ATC sensor is at room temperature, the slope control will adjust for the
difference in temperature between the ATC sensor and 25°C.

VERIFICATION OF TEMPERATURE COMPENSATION

A. Meters with Manual Temperature Compensation (MTC)

1. Calibrate the meter as previously explained under pH meter calibration, Section A: Meters with MTC.
2. Change the setting on the MTC control. As you do so the observed pH value will change. To determine the
-accuracy of your reading and thus the accuracy of the MTC network, use the following formula:
pH, =7 -[TV/T2(7 - pH )]

where
pH, is the pH observed
pH, is the pH of calibration
T1 is the temperature of standardization in Kelvin (298°K for the PHCL-33 at 25°C)
T2 is the temperature set by the MTC control in degrees K
EXAMPLE

Calibrate the pH meter to a pH of 10.0 with the MTC control set at 25°C. Now adjust the MTC to 0°C and the observed pH
should read 10.27 pH.

T1 = 208°K (25°C)
T2 = 273% (0°C)
pH, = 10.00
pH, = 10.27

10.27 =7-[208/273 (7 - 10.00))
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With this formula, you can check the accuracy of the manual temperature compensator anywhere in its range of adjustment. If
your meter does not read a pH of 10.27, note the difference between 10.27 and the value of your meter. This difference
becomes a correction factor for your meter at 0°C.

B. Meters with Automatic Temperature Compensation (ATC)

1. Calibrate your meter as previously explained under pH meter calibration, Section B: Meters with ATC.
2. Place the temperature sensor in a bath of a know temperature and the PHCL-33 to pH 10. Note the pH value
observed. It should agree with the value through the formula:

pH, = 7-[T1/T2(7 - pH )]

where
T1 = 298°K (PHCL-33 at 25°C)
T2 = temperature in Kelvin of bath
PH, = value of pH at calibration with PHCL-33
pH, = value of pH observed on meter after change in temperature of ATC sensor

EXAMPLE

Calibrate the pH meter to a pH of 10.00 with the ATC at room temperature. Now place the ATC sensor in a bath at 30° C; the
meter should read a pH of 9.95.

T1 = 298°K (25°C of PHCL-33)
T2 = 303°K (30°C of bath)
pH, = 10.00

pH, = 9.95

9.95 = 7-[298/303 (7 - 10)]

If your meter does not agree with a pH of 9.95, note the difference between 9.95 and your meter reading. This difference
value now becomes a correction factor for your pH meter and samples at 30°C.

MILLIVOLT REFERENCE

The PHCL-33 can be used as a millivolt reference to verify the accuracy of the millivolt function of your pH meter or to
calibrate a recorder. There are limitations on using the millivolt signal from the PHCL-33. The impedance of the meter or the
recorder must be greater than 200,000 ohms. With an impedance of 120,000 ohms, there will be a signal loss of 1/2% of the
value of the signal. Be sure to have the PHCL-33 in the “LO" impedance position.

The following signal levels are available: +/- 0 Millivolts
59.1 Millivolts
177.4 Millivolts
2095.7 Millivolts
413.9 Millivolts
BATTERY REPLACEMENT

The PHCL-33 takes a single, 9-volt battery and should be replaced when its level reaches 7.5 volts. Any volt-ohm meter can
be used to test the battery. The battery is located on the bottom of the instrument.

CALIBRATION

The PHCL-33 can be calibrated in the following manner. First, make sure the battery is good. You will need a digital voltme-
ter. Remove the four screws which hold the case together. They will be found on the bottom of the case. On the left side of
the OFF/ON switch you will find a potentiometer located on top of the circuit board. Attach the leads of the voltmeter to the
BNC of the PHCL-33 and turn the range switch to pH 0-14 (414 MV). Now adjust the potentiometer until the digital voltmeter
reads 414.0 millivolts. Now step through the ranges of the PHCL-33 and make sure the output agrees with the values printed
on the front panel. They should agree within +/- 1% of the value. If the instrument cannot be calibrated, contact OMEGA
Engineering.

]

SERVICE

If you are experiencing problems with your PHCL-33, please contact OMEGA Engineering Customer Service Department.
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It is the policy of OMEGA 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.

w WARRANTY/DISCLAIMER IS

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 waranty to cover handling and shipping time. This ensures that OMEGA's
customers receive maximum coverage on each product. {f the unit should malfunc-
tion, 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 dam-
aged as a result of excessive corrosion, or current, heat, moisture or vibration; Im-
proper specification, misapplication, misuse of 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 pleased to offer suggestions on the use of its various products. Nev-
ertheless, OMEGA only warrants that the parts manufactured by it will be speci-
fied 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 exclu-
sive and the total liability of OMEGA with respect to this order, whether based on
contract, warranty, negliance, indemnification, strict lability 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 dam-
ages.

CONDITIONS: Equipment sold by OMGEA is not intended to be used, nor shall it be
used: (1) as a“Basic Component” under 10CFR 21 (NRC), used in or with any nuclear
installion or activity, or (2) in medical applications or used on humans. Shouid any
Product(s) be used in or with any nuclear installation or activity, medicai 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 idemnify OMEGA and hold OMEGA harmless from any liability or damage what-
soever arising out of the use of the Product(s) in such a manner.

B RE TURN REQUESTS/INQUIRIES I

Direct all warranty and repair requests/inquiries to the OMEGA ENGINEERING Cus-
tomer 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 PROCESS-
ING DELAYS). The assigned AR number should then be marked on the outside of the
return package and on any correspondence.

For NON-WARRANTY REPAIRS or

CALIBRATION, consult OMEGA for cur-

rent repair/calibration charges. Have the

1. P.O. number under which the pro- following information available BEFORE

duct was PURCHASED. contacting OMEGA:

2. Mode! and serial nhumber of the pro- 1. P.O. number to cover the COST of the
duct under warranty, and repair/calibration.

3. Repair instructions and/or specific 2. Mode! and serial number of the pro-
problems related to the product. duct, and

3. Repair instructions and/or specific

problems related to the product.

For WARRANTY RETURNS, please
have the following information avail-
able BEFORE contacting OMEGA:

OMEGA'S policy is to make running changes, no model changes, whereever an im-
provement is possible. This affords our customer the latest in technology and engi-
neering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC

© Copyright 1996 OMEGA ENGINEERING, INC. All rights reserved. This documen-
tation may not be copied, photocopied, reproduced, translated or reduced to any elec-
tronic medium or machine-readable form, in whole or in part, wthout the writtent con-
sent of OMEGA ENGINEERING, INC.
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OMEGAnRets™ On-Line Service
http://www.omega.com

Internet e-mail
info@omega.com

USA:
1S0 9001 Certified

Canada:

USA and Canada:

Mexico:

Benelux:

Czech Republic:

France:

Germany/Austria:

United Kingdom:
1S0 9002 Certified

Servicing North America:

One Omega Drive, Box 4047
Stamford , CT 06907-0047

Tel: (203) 359-1660 Fax: (203) 359-7700

976 Bergar
Laval (Quebec) H7L 5A1

Tel (514) 856-6928 Fax (514) 856-6886

Sales Service: 1-800-826-6342/ 1-800-TC-OMEGA
Customer Service: 1-800-622-2378/ 1-800-622-BEST™

Engineering Service: 1.800-872-9436 / 1-800-USA-WHEN®™
TELEX: 996404 EASYLINK: 62968934 CABLE: OMEGA

Tel: (95) 800-TC-OMEGA™ Fax: (95) 203-359-7807
Servicing Europe:

Postbus 8034, 1180 LA Amstelveen, The Netherlands
Tel: (31) 20 6418405 Fax: (31) 20 6434643
Toll Free in Benelux: 06 0993344

Ostravaka 767, 73301 Karvina
Tel: 42 (69) 6311899 Fax: 42 (69) 6311114

9 rue Denis Papin, 78190 Trappes
Tel: 33 (1) 30.62.14.00 Fax; 33 (1) 30.68.91.20
Toll Free in France: 05-4-OMEGA

Daimlerstrasse 26, D-75392 Deckenpfronn, Germany
Tel: 49 (07056) 3017 Fax: 49 (07056) 8540
Toll Free in Germany. 0130-112166

25 Swar 1 1gton Road, Broughton Astley, Leicestershire,
LES 6TU, England

Tel; 44 (1455) 285520 Fax: 44 (1455) 283912

Toll Free in England: 0800-488-488




