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Dear Customer,

Thank you for choosing an Omega Engineering produd. Please read
this instruction manual carefully before using the insirument.

This manual will provide you with the necessary information for o
correct use of the instrument, as well as o precise idea of its versatility
in a wide range of applications.

These instruments are in compliance with € € directives EN 50081-1
and EN 50082-1.
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Recommendotions for Users

Before using this product, moke sure that it is enirely suitable for the enviranment in which it i
used.

Qperation of this instrument in residential araas auld cause unacoeptable interferences to radio and TV
equipment, requiring the operator to fake all necessary steps fo correct interferences.

The glass bulb ot the end of the pH elecirode is sensifive fo electrostotic discharges. Avoid touching
this glass bulb ot oll times.

During operation, ESD wrist straps should be wom to avoid possible damage fo the eledrode by
electrostafic dischorges.

Any voriation introduced by the user fo the supplied equipment may degrade the instrument's EMC
performonce.

To avoid electicol shock, do nat use this instrument when voltoges at the measurement surfuce excoed
24VAC or 60VDC.

To avoid damages or burns, do not perform any measurement in microwove ovens.
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PRELIMINARY EXAMINATION

Remove the instrument from the packing materiol and examine it
carefully o make sure that no domage has occurred during shipping.
If there is any damage, notify your Dealer or the nearest Hanna
Custumer Service Center.
Foch meter comes supplied complefe with:

* PHE-210 gloss-body combingtion pH flectrode with 1 m

(3.3 cable

* PHAT-210 Temperature Probe

* Elecirode Holder

 pH 4 & 7 Buffer Solutions (20ml ench)

o Electrolyte Solution

 12VDC Power Adapter

* Instruction Manual

Note: Sove all packing material until you are sure that the
instrument functions correctly. All defective item must be
retumed in the original packing with the supplied accessories.

GENERAL DESCRIPTION

The PHB-212 and PHB-213 are microprocessor-based bench meters
for pH and temperature meosurements.

The PHB-213 con also messure ion concentration (ISE) and ORP
(Oxidation Reduction Potential) in the mV range.

The pH measurements ore compensated for femperature effect monu-
ally or automatically with the temperature probe.

The meter comes equipped with a large easy-fo-read LCD which shows
the pH (or mV) ond temperature simultaneously together with
graphic symbols.

The calibration process is guided step by step through clear indico-
tions on the LCD. A stability indicator make the calibrotion procedure
enor-free.

Through the RS 232C serial port you can transfer the data fo o PC.



FUNCTIONAL DESCRIPTION
PHB-212 AND PHB-213
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1} Liguid Crystal Display (LCD)

2)  CFM key, to confirm calibration values

3) CAL key, to enter or exit calibration mode

4) w°C key, 1o monually decrease temperature or select pH buffer
5} a°C key, to manually increase femperature or select pH buffer
6) MR key, to recoll the stored value

7) MEM key, to store o valug in memory

8) COMM key, to set baud rate

9 RANGE key, to select meosurement range

10) ON/OFF switch

11) Power odapter socket

12) BNC electrode connector

13) Electrode reference socket

14) Temperature probe socket

15) RESET button

16) RS232C socket



SPECIFICATIONS

Ronge pH 20010 16,00/ -2.000 fo 16.000

my +999.9 (ISE and ORP, pH 213 only)

°C 0010 100.0
Resolution ] 0.01/0.001

my 0.1 (ISE and ORP, PHB-213 only)

°C 0.1
Acturacy pH +0.0028 0.0
(@20°U68°F)  mV +0.05% fs. {ISE and ORP, PHB-213 only)

°C +05
Typicol EMC g | oo
Deviation mV +0.6 (PHB-213 only)

°C +05
pH Cafibrotion Austomatic 1 or 2 paints with 3 memorized buffers

(4.7,10)
Temperature From @ to 100°C (32 to 212°F) manual or
Compensation automatic with PHAT-210 probe (included)
Electrode PHE-201 glass-body combinafion
refiflable pH elecrode (included)
Temperature probe PHAT-210 (included)
Input impedance 107Q
Computer inferfoce Opto-isolated RS232C
Power supply 12 VBC adopter {included)
Environment 010 50°C (32 fo 122°F)
max. 95% RH non-condensing

Dimensions 240x182x74 mm (9.4x7.1x2.9")
Weight 1.1 kg (2.5 1b.); kit with holder: 3.0 kg (6.5 Ib.)




OPERATIONAL GUIDE

Power connection

Plug the 12VDC adapter into the power supply socket (#11 on page

4).

Note: PHB-212 and PHB-213 use an EEPROM to retain the pH,
mV ond temperature calibrations s well as the seriol commu-
nication seffing. The instrument will refain the dota affer o
colibration or serial communication setting, even when it is
unplugged.

Note: Make sure the main line is protected by a fuse.

Electirode and Probe connedions

For combination pH or ORP electrodes (with intemal reference)
connect the electrode’s BNC 1o the socket on the back of the mefer
{#12 in fundtionot description).

For electrodes with a separate reference, conned the single cell
electrode's BNC fo the BNC socket {# 12 in functional description) and
the reference electrode plug fo the reference socket (#13 in functional
description).

For temperature measurements and outomatic femperature compen-
sation connect the temperature probe to the opproprite socket
(#14 in functionol description).

Note: to prevent domage to the elecirode, remove the pH electrode
from the solution before tuming the meter off.
If the meter is OFF, defach the electrode from the meter before
immersing the electrode in the storage solution.

pH_MEASUREMENTS

Make sure that the instrument hos been calibrated before taking pH
megsurements.

* Switch the instrument on by pressing the ON/OFF
switch.  The meter automatically defaults to the pH
measurement mode.

* Submerge the fip (dcomy/1%2"} of the elec-
trode and the temperature probe into the

sample fo be tested. Allow time for the VL_IS‘;:
eledrode 1o stabilize.
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* pH is disployed on the primary display and temperature on the
secondary one.
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* |tis also possible fo view the mV reading by pressing the "RANGE"
key.

ETA L N w
RANGE ,- ,l,-, E":’l.,—l‘

if meosurements are faken successively in different somples, it is
recommended to rinse the electrode thoroughly with deionized water
or, if not ovailable, tap water first and then with some of the next
sample to condition the electrode before immersing it in the sample.
The pH reading is offected by temperature. In order for the meter to
measure the pH accurately, temperature must be token info consid-
eration. To use the Automatic Temperature Compensation feature,
connect and submerge the PHAT-210 temperofure probe info the
somple as close fo the electrode os possible and wait for a couple of
minufes.

if the temperature of the sample is known or tests gre always
performed at the same temperature you con simply manually
compensate for it. For this purpose the femperature -
probe must be disconnected.

The display will then show the default temperature
of 25°C or the lost recorded temperature reading (o
with the *°C" symbol blinking. 2

2Ch
[g=th

Note the temperature of the somple using on
accurate reference thermometer.

The temperoture can now be adjusted with the A°C and W°C keys.

*e



TAKING ORP_MEASUREMENTS (PHB-213 only)

An optiongl ORP electrode must be used to perform ORP measurements
{see accessories).

Oxidation-reduction potentiol (REDOX) measurements provide the quan-
tification of the oxidizing or reducing power of the sample tested.

To comectly perform o redox measurement, the surface of the ORP
electrode must be dean and smooth.

* Switch the mefer on and press the "RANGE" key fo
enter the mV mode. RANGE
1

* Submerge the ORP electrode fip (4cm/1'4") into
the sample. Allow o few minutes for the reading

to stabilize. _r :

Inl |

* The meter disploys the mV reading on the primary disploy.

L ) 1w
S, (250
* If readings ore out of range, “--- will appear on the LCD.

mv X3

ettt ﬁrﬁ
-1k

TAKING TEMPERATURE MEASUREMENTS
Toking o temperature measurement is very easy.
Connedt the PHAT-210 temperature probe and tum
the instrument on. Dip the temperature probe in the
sample and allow the reading on the secondary
display to stabilize.

HOLD FUNCTION

Press and hold MEM. The lost reading will be frozen on the display
until MEM is released. During this operotion, the MEM indicator is also
shown on the LCD.

SRR w T e B I
ME !.l, - 1224

Press MR ond the previously memorized reading will be
displayed with the MEM indicator on the LCD.

9
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RESET

The RESET button (#15 in functional description) should only be
used when the instrument displays erroneous messages dug fo strong
electrical interference or when the instrument's power supply was
disconnected before the meter was switched off.

After pressing RESET always recalibrate the unit before proceeding.

pH CALIBRATION

Calibrate the instrument often, especially if high accuracy is required.
The insrument should be recalibrated

a} Whenever the pH electrode is replaced.

b) At least once o week.

¢ After testing oggressive chemicals.

d) After pressing RESET.

e) If higher accuracy is required.

PREPARATION

Pour small quantities of the buffer solutions into clean beakers. If
possible use plastic beakers to minimize any EMC inferferences.

For accurate calibration and to minimize cross contamination, use two

L
0y

beckers for each buffer solution. Onefor ~ guse caLBRATION
rinsing the electrode and the second for
calibration.

if you are measuring in the acid range,
use pH 4 as second buffer; if you are measuring in the alkaline
ronge, use pH 10 second buffer.

PROCEDURE
Calibration has a choice of 3 memorized buffers: pH 4, 7 and 10.

It is always recommended fo perform a two-point calibration. The pH
meters however also provide for one-point calibration, s described
below.




int calibratio

immerse the pH electrode and the tempera- A
ture probe approximately 4 am (1'2") into o ,~/
buffer solution of your choice (pH 4, 7, or [/

10) and stir gently. The temperature probe W B,
should be dose to the pH electrode. VIR
Press CAL The "CAL" and “ws" indicators
ond the "7" buffer will be dlspluyed

® . 685%
I necessary, press "A°C" or "w°C"
1o select a different buffer valve.

The "NOT READY" indication will blink on LCD until |
the reading has stabilized.

When the reading is stable, “READY" ond “CFM" will blink. Press
C(FM to confirm the calibration.

if the reading is dose to the selected buffer, the meter stores the
reoding. The calibrated value is then displayed on the primary
LCD and the secondary LCD will disploy the second expected buffer
value.

e VpN -'r' 'mw”
wrt (VRO I T

If the value measured by the meter is not dose to the selected
buffer, "WRONG " ond "WRONG 1" will

blink olenately. In this cose check if the < v v .
correct buffer hos been used or refresh the ™ noue ,..}\“
electrode by following the mainfenance proce- !

dure below. If necessary change the buffer or the electrode.

Press CAL to quit colibration. The meter will refurn fo g

normal operation and memorize the one-point culibru-c&\)

tion dato. ‘
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Two-point calibration

Any two of the 3 memorized buffers can be used for this purpose.
However, it is recommended that pH 7 is chosen os the first point and
pH 4 (acidic) or pH 10 (alkaling) as the second point.

Proceed as described in “One-point calibration” above but do not
quit calibration by pressing CAL at the end.
After the first calibration point is confirmed,
immerse the pH electrode and the tempero-
ture probe approximately 4 cm (1'4") in the
second buffer solution and stir gently. The

temperature probe should be close to the pH E_I'
eledrode.

If necessary, press "A°C" or "W°C" to
select o different buffer value. « A4

[&15]
uo

Note: The meter will automatically skip the

buffer used for the first point.

The "NOT READY" indication will blink on LCD until - ——
the reading has stabilized. Dner 7
When the reading is stable, "READY" and "CFM" will
blink. Press CFM to confirm the calibrafion.

If the reading is dlose fo the selected buffer, the meter stores the
rending and retums to normal operational mode.

If the value measured by the meter is not dose to the selected

buffer, "WRONG s=' and "WRONG " will blink

alfemately. In this cose check if the comedt ~ 't
buffer has been used, or regenarnte the elec-  weome ™I
trode by following the deaning procedure below.

If necessary change the buffer or the elecirode.

Note: Press RANGE to display the temperature reading

on the LCD during calibration. ‘
RANGED, |
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TEMPERATURE CALIBRATION

(for technical personnel only)

All the meters are factory calibrated for temperature.

The temperoture probes are interchangeable ond no femperature

calibration is needed when they are replaced.

If, for any reason, the temperature measurements are inaccurate,

temperature recalibration may be corried out.

For an occurate recalibration, contact Omega Customer Service.

 Prepore o vessel containing ice and water and another one
containing hot water {at o temperature of around 50°C). Ploce
insulation materiol around the vessels to minimize temperature
thonges.

* Use o calibroted thermomefer with a resolution of 0.1°C as ¢
reference thermometer.

o With the instrument off, press and hold
(AL ond then the ON switch. The "CAL"
indicator will come on and the secondary
LCD will show 0.0°C.

o

* Immerse the temperature probe in the vessel with ‘_f
the ice and water as near to the thermometer os | i
possible. Allow a couple of minutes for the probe 1o 3[
stabilize.

o Use the "A°C" or "w°C(" key fo sef the
reading on the secondary LCD fo that of « v
ice and woter.

* Press CFM to confirm. The secondary LCD will show 50.0°C.

CAL
<
nn
L

* |Immerse the temperature probe in the second vessel
as near to the thermometer as possible.
Allow a couple of minutes for the probe 1o stabilize.

[ K]

i

E o]
3 —

8
)
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o Use the “a°C" or "w°C" key fo sef the
reading on the secondary LCD to that of % %
the hot water v

* Press (FM to confirm. The meter returns to normal
operational mode.

mV CALIBRATION
PHB-213

(for technical personnel only)

All the meters are factory calibrated for mV.

The ORP elecirodes are interchangeoble and no mV calibrafion is

needed when they ore replaced.

If, for any reoson, the mV measurements are inaccurate, mV

recalibration may be carried out.

For an accurate recalibration, confact Omega Customer Service.

* Attach to the eledrode BNC connector o mV simulator with o
range of af least +500.0 mV and an accuracy of =0.1 mV.

* With the instrument off, press and hold CFM ond then the ON
switch. The "CAL" indicator will come on and the primary LCD will
show 380.0 mV.

* Set 380.0 mV on the simulator.

* Wait for 3 sec. and press CFM. The LCD will disploy -380.0 mV

&} & 0L

asking for this value to be set.

* Set -380.0 mV on the simulator.

* Wait for 3 sec. and press CFM. The LCD will display 500.0 mV.

* Set 500.0 mV on the simulator.

* Wit for 3 sec. and press CFM. The LCD will display -500.0 mV.

* Set -500.0 mV on the simulator.

* Wait for 3 sec. and press CFM.

* The secondary LCD will display 0.0°C. It is now possible to proceed
with the temperoture colibration, if necessary, os gia
described above, or retum to normal operafion by ¢
pressing (AL

r
ll




INTERFACE WITH PC

Data transmission from the instrument 1o the PC is now much easier
with the new PHB-200-SW Windows® compatible application soft-
ware (optionol). PHB-200-SW lso offers an on-line help feature.
Simply run your desired spread shest and open the file downloaded
by PHB-200-SW. Dato con be further eloborated with graphics,
statistica! analysis, etc. using the most diffused spread sheet progroms
(e.0. Excel®, Lotus 1-2-3°).

To install PHB-200-SW you need a 3.5" drive and a few minutes fo
follow the instructions printed on the disk label.

To connect your meter to the PC use the optional PHB-200-C cable
connector. Make sure that your mefer is switched off and plug the
connectors, one into the mefer RS232C socket and the other into the
serial port of your PC.

Note: Cables other than PHB-200-C moy use a different configura-
fion, in which cose, communication between the meter and
the PC may not be possible.

If you are not using PHB-200-SW application software, please find

below some additional information 1o help you link-up fo your PC.

Setting the Boud Rate gnd the Command Prefix

The baud rate of the meter ond of the extemnal device must be the
same. To set the boud rate of the meter press COMM, the primary
LCD shows the current baud rate.

i \ -

12
LU

COMM

The following boud rates can be seleded
with the "A°C" or "w°C" key: 150, 300,
600, 1200 (factory sefting) and 2400.

Press CFM 1o confirm the setting. The primory L(D will show the
crrent command prefix (factory semng is 16)

“ N
,Q; (P

Note: The Command Prefix must not be changed when using PHB-
200-SW Soﬁwure. Excel® Copyright of "Micosoft Co.”

Lotus 1-2-3° Copyright of "Lotus Co.”
Windows® is registered Trodemark of "Microsaft Co."
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Select, if necessary, o different command
prefix (between O and 47) by pressing the
IIAOCII 0[ II'OCII ke’y. ‘ v
Press CFM to confirm the seffing. n@;
nding Comman P

With any ferminal program it is possible to remotely conirol your
meter. Use PHB-200-C cable fo connect the meler to a PC, start the
terminal program ond set the communication opfions as follows: 8, N,
1, no flow conirol.

Command Types
To send o command to the pH meter the scheme is:
<DlE> < command> <(R>
This line makes the computer send o Data Link Escepe character, the
command expressed as a 3-charadter sequence and o (R choracter.

Note: All the terminal programs that support the ANSI escape
sequence, represent the DLE choracter by the string '~ P' and
the (R charocter by the string ' ~ M.

PHR  sets the range to pH

MVR  sefs the range to mV (pH 213 only)

CAL s equivalent to pressing the CAL key

(FM s equivalent to pressing the CFM key

UPC s equivalent to pressing the A°C key

DWC s equivalent to pressing the w°C key

MEM  is equivalent to pressing the MEM key

MRR s equivalent to pressing the MR key

(OM s equivalent fo pressing the COMM key

OFF  sefs the mefer in standby mode

pH?  Couses the meter to send the pH reading ("Emr 1" is sent it
out of range). If the range is set to mV, “Erc 6" is sent.

MV?  Couses the mefer to send the mV reading (“Er 2" is sent if
out of range). If the renge is set to pH, "Err 6" is sent.

TM?  Couses the mefer to send the temperature reading (“Err 3"
is sent if out of range).

These commands may be sent with either capital or small lefters.

Invalid commands will be ignored. The characters sent by the meter

are always capitol letters. When the meter receives an unknown or o

corrupted command, it will send a choracter CAN {ASCIl Code 24).
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pH VALUES AT VARIOUS
TEMPERATURES

Temperature hos an effect on pH. The calibration buffer solutions are
affected by temperature changes to o lesser degree than normal
solutions. During calibration the meter will cutomatically calibrate to
the pH value corresponding to the measured or set temperature.

TEMP pH VALUES
‘ 4 7 10

0 3| 40 113 10.32
5 4| 400 7.10 10.24
10 50 | 400 7.07 10.18
15 5 | 400 7.04 10.12
20 68| 400 7.03 10.06
5 77 40 701 10.01
0 86 [ 402 7.00 9.9
3B 9% | 403 6.99 9.92
40 104 | 404 6.98 9.88
H NI [ 405 6.98 9.85
5 122 [ 406 6.98 9.82
5 131 407 6.98 9.79
60 140 | 409 698 977
65 149 | 4N 699 9.76
70 158 412 699 9.75

For instance, if the buffer temperature is 25°C, the display will show
oH 4 or 7 or 10. if the buffer temperature is 20°C, it will show pH
4.00/7.03/10.06 o at 50°C, the disploy will show pH 4.06/6.98/
982



ELECTRODE CONDITIONING

& MAINTENANCE

Note: To prevent damage to the electrode, remove the pH elecirode
from the solution before turning the mefer off.
If the meter is OFF, detach the electrode from the meter before
immersing the electrode in the storage solution.

Reference Reference
Fill Hole Fill Hole
\?;nsitive Reference
re Wire

Reference Sensitive
Wire Wire
Reference Reference
Junction Junction
Glass Glass
Bulb Bulb

Plastic Body Glass Body

pH Electrode pH Electrode
Reference Reference
Wire Wire
Reference Reference
Junction Junction
Platinum or, Platinum or
Gold tip Gold tip

Plastic Body Glass Body

ORP Electrode ORP Electrode
PREPARATION

Remove the protective cap.
DO NOT BE ALARMED IF SALT DEPQOSITS ARE PRESENT. This is normal
with electrodes and they will disappear when rinsed with water.
During transport finy bubbles of qir may form inside the glass bulb
affedting proper functioning of the elecirode. These bubbles can be
removed by "shaking down" the electrode as you would do with a
gloss thermometer.
If the bulb and/or junction is dry, soak the electrode in storage
solution for at least one hour.

18



For refillable_eledrodes:

If the filling solution {electrolyte) is more than 2% cm (1') below the
fill hole, add 3.5M KCI Electrolyte Solution for double junction or 3.5M
KCI+ AgCl Electrolyte Solution for single junction electrodes.

For o foster response, unscrew the fill hole screw during measure-
ments.

MEASUREMENT

Rinse the elecirode tip with distilled woter. Immerse the tip (bottom
4 am /1'%4") in the sample ond stir gently for o few seconds.

For o foster response and to avoid aross contamination of the samples,
rinse the electrode fip with o few drops of the solution to be tested,
hefore taking measurements.

STORAGE

To minimize clogging and assure a quick response time, the glass
bulb and the junction should be kept moist and not allowed fo dry
out.

Replace the solution in the prolective cap with o few drops of sorage
solution or, in its absence, filling solution.

Note: NEVER STORE THE ELECTRODE IN DISTILLED OR DEIONIZED WATER.

PERIODIC MAINTENANCE

Inspedt the electrode and the cable. The cable used for connection to
the meter must be intoct and there must be no points of broken
insulation on the cable or cacks on the eledrode stem or bulb.
Connectors must be perfectly clean and dry. If any scrafches or cracks
ore present, replace the elecrode. Rinse off any salt deposits with
water.

For refillable electrodes:

Refill the reference chamber with fresh electrolyte. Allow the electrode
to stand upright for 1 hour.
Follow the Storage Procedure above.




CLEANING PROCEDURE

General Soak in general deaning solution for approximately 'z

hour.

IMPORTANT: After performing any of the deaning procedures rinse
the electrode thoroughly with distilled water, refill the reference
chamber with fresh electrolyte (not necessary for gel-filled electrodes)
ond soak the electrode in storage solution for at least 1 hour before
toking measurements.
TROUBLESHOOTING

Evaluate your elecirode performance based on the following.

Noise {Readings fluctuate up and down) could be due fo:

— Clogged/Dirty Junction: Refer to the Cleaning Procedure
above.

— Loss of shielding due fo low electrolyte level (in refillable
electrodes only): refill with fresh eledtrolyte solution.

Dry Membrane/Junction: Soak in storage solution for at least 1

hour.

Drifting: Sook the electrode tip in warm {approx. 50-60°C)

eledrlyte solution for one hour and rinse the tip with distilled

water. Refill with fresh filling solution.

Low Slope: Refer to the deaning procedure above.

No Slope: Check the electrode for cracks in glass stem or bulb

and replace the electrode.

Slow Response/Excessive Drift: Soak the fip in solution for 30

minutes, rinse thoroughly in distilled water and then follow the

Cleaning Procedure above.
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TEMPERATURE CORRELATION FOR pH
SENSITIVE GLASS

The resistance of gloss eledrodes partially depends on the femperature.
The lower the femperature, the higher the resistance. It fakes longer fime
for the reoding to stabilize if the resistance is higher. In oddition, the
response fime will suffer to a greater degree at temperatures below 10°C.

Q
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Since the resistance of the pH elecrode is in the range of 200 Mohm,
the current across the membrane is in the pico Ampere range. Large
currenfs can disturb the calibration of the electrode for many hours.
For these reasons high humidity environments, short circuits and
static discharges are detrimental fo o stable pH rending.

The pH eledrode's life also depends on the temperature. If constantly
used ot high temperatures, the elecirode life is drastically reduced.

Typical Electrode Life

Ambient Temperature 1- 3 years
90°C Less than 4 months
120°C Less than 1 month

High concentrations of sodium ions interfere with readings in alkaline
solutions; the pH at which the interference starts 1o be significant
depends upon the composition of the glass. This interference is the
alkaline error and causes the pH to be underestimated. Glass
formulations have the indicated characteristics.

Alkaline Error

[ Sodium Ton Corveiion for the Gluss at 20-25°C
Concentration pH Error
0.1 Mol L' Na* 3.0 0.10

35 0.14
4.01 0.20
2.5 0.10
3. 0.18
1.0 Mol L' No* 3.5 0.2
14.00 0.40

N



TROUBLESHOOTING GUIDE

Symptoms Problem Solution

The mefer is slow in | The electrode is not | Leave the electrode in a
responding or gives | working or the reference | storoge sofution ofter cleaning
foutty rendings juncfion is dogged the junction. If problem
persists, replace the electrode

The meter does not | Out of order pH | Follow the cleaning

accept the 2 buffer | electrode procedure. If this doesn't
solution for colibration work replace the electrode
The reoding drifts Defective pH electrode | Replace the electrode
Display shows: Out of ronge pH scale | a) Recalibrate

b) Make sure the pH

somple is in the
specified range

¢) Check the electrolyte

level and the general

state of the pH elecirode

Display shows: QOut of range femperature | Moke sure the temperature
mo T, scale is in the 0 to 100°C ronge

TTTT o and the femperature probe

is plugged in
Display shows: Out of range mV scale | Elecrode not connected
Display shows: Erroneous buffer solution | Make sure the buffer setfing
"WRONG &3 used  for  offset | is comedt and the solufion is
and calibration fresh. Replace the buffer if
"WRONG n " necessary
Defective electrode Repluce the elecirode

Display shows: Erroneous buffer solution | Make sure the buffer setfing
"WRONG &5, " used  for  slope | is cored and the solution is
and calibration fresh. Replace the buffer if
"WRON necessary

Defective elecirode Replace the electrode

The meter does not | Out of order temperature | Replace the probe
work  with  the | probe
temperature probe
The meter fails to | out of order oH elecrode Replace the electrode

calibrate or gives
faulty readings




WARRANTY

WARRANTY/DISCLAIMER

OMEGAENGINEERING, INC his unit to be free of defedssii iols and workmanshipfora pesiod
of 13 monthes rom dote o purchase. OMEGA's WARRANTY adds anuddifional e (1) moath od
10 the notmul one (1) year prodect womanly fo cover hnndlmg und shipping fime.  This ensures

cheummulfunmnns, it must be retumed mmefuclmyfmmlmnm OMEGAsﬁmmSemm
Department will i Authorized Retum (AR) number di

sxnmmntwnbyOMiGA_ dﬂwumushmd tobadaiemw. itwill bera?mrsd orreplumdulno dmrge
OMEGA's WARRANTY g butnot

limited to mishandling, i |mpmpu mrsrfuu 0 outside of design imits, i improper 900, of
unuuﬁnnzed modrhmtm ﬂusWARRANTY is D lhhe unn shows evidencs of having been fampered
withor ;o cent, heat, moisture

or vibrafion; improper specicafion; misaplicafion; misuse of mhernpemh conditions octside of
mﬁﬂ;‘sdconﬂol Components which wear are nof warranted, induding but not limited to contoct points,
and friocs.

OMEGA is ';Aalnsod to offer suggestions on the use of its various products.
However, OMEGA neither ossumes responsibility for any omissions or errors nor
assumes liability for any damages that result from the use of its products in
accordonce with information provided by OMEGA, either verbal or written.
OMEGA wrrums only thot the Euns monufactured by it will be os specified

ofocts. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS
OF ANY KII) WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE, AND
ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MEIOIANTABII.I'IY AND
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED.  LIMITATION
OF LIABILITY: The remedies of purchaser sat forth herein are exclusive, ond
the total Imbulny of OMEGA with respect fo this order, whether based on contract,
warranty, negligencs, indemnification, sirict liobility o otherwisa, shall not
sxceod the purchase price of the component wpon which liobility is bosed. In
:Ilo evont sholl OMEGA he liahle for consequential, incidental or speciol
amages.

CONDITIONS: Equipment sold by OMEGA s not intended to be used, nor shell it be used: (1) as o “Basic
Component” under 10 CFR 21 (NRC), used in or with any nudeor installafion or octivity; or {2) in medical
opplicotions o usad on humans. Shovid ony Pmdun(s) beused momthunymdeunnstnlhhm oraclivity,
medicol application, used on humans, or mi hility

inourbosic WARRANTY/DISGLAIMER language, ond, additr homliy purchaser willindemnily! OMEGAundhold
OMEGA hommless from any liability or demage whatsoever arising out of the use of the Product(s} in such

amanner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repai requests/inquiries fo the OMEGA Customer Servics Department. BE-
FORE RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MIUST GBTAIN AN AUTHORIZED RETURN (AR)
NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING DE-
lAYS) The assigned AR number should then be marked on the outside of the retum peckege and on

urchaser is rasponnbla for shipping charges, freight, insurance and proper packaging to prevent
bm in fronsit.

FOR WARRANTY RETURNS, plaase have the fol- FOR NON-WARRANTY REPAIRS, consult OMEGA
lowing inormation available BEFORE contacting for carrent repair charges. Hove the following
OMEGA:

inhomnation ovesloble BEFORE contocing OMEGA:
i Ndmeﬂvdetmmbetm\demmhﬁ‘e 1. Purchese Order number to cover the
product was PURCHASE COST of the repai
2. Madel and seriaf rmmberoflhe product 2. Mode! und senul number of the
under wamanly, ond produd, ond
3. Repair instructions and/or specific 3. Repair instructions and/er specific
problems relativa to the product. problerms relative to the produd.

OMEGA's policyistomake running changes, not rmdel (hunges whenever an improvementis possible. This
affords our customers the lofest in technology

OMEGA is o registered trodemark of OMEGA ENGIN[ERING, INC
© Copyright 2002 OMEGA ENGINEERING, INC All rights reserved. This document may not be copied,
photocopied, reproduced, transioted, or reduced to any electronic medium

or machine-readable form, in whole or in part, without the prior written consent of
OMEGAENGINEERING, INC.




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

Shop online at www.omega.com

TEMPERATURE

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

Wire: Thermocouple, RTD & Thermistor
Calibrators & Ice Point References
Recorders, Controllers & Process Monitors

Infrared Pyrometers
RESSURE, STRAIN AND FORCE

Transducers & Strain Gages
Load Cells & Pressure Gages
Displacement Transducers

Instrumentation & Accessories

OW/LEVEL

Rotameters, Gas Mass Flowmeters
& Flow Computers

Air Velocity Indicators
Turbine/Paddlewheel Systems

Totalizers & Batch Controllers
H/CONDUCTIVITY

pH Electrodes, Testers & Accessories
Benchtop/Laboratory Meters
Controllers, Calibrators, Simulators & Pumps

Industrial pH & Conductivity Equipment

ATA ACQUISITION

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

Recorders, Printers & Plotters

EATERS

Heating Cable

Cartridge & Strip Heaters
Immersion & Band Heaters
Flexible Heaters

Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

Metering & Control Instrumentation
B’ Refractometers
i+ Pumps & Tubing
# Air, Soil & Water Monitors
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Industrial Water & Wastewater Treatment
pH, Conductivity & Dissolved Oxygen

Instruments
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