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MODEL 470 PORTABLE
CONDUCTIVITY/TDSMETER
OPERATING MANUAL

INTRODUCTION

TheModel 470isagenera purpose, hand held Conductivity/TDS meter
offering direct calibration on standard solutions or by direct cell constant
entry. The custom backlit liquid crystal display smultaneously shows
temperature compensated conductivity or TDSand temperature. The
conductivity/TDSrangeisautomatically selected for optimum resolution
and temperature compensated using an adjustable temperature coefficient.
Theinstrument ishoused in arobust, ergonomically designed casethat is
environmentally protected to 1P67. Calibration errors are clearly
indicated together with the parameter in error.

Anindication of battery lifeisalso permanently shown onthedisplay. An
automatic switch off facility hel psto conservebattery life.

SPECIFICATION

Conductivity
Ranges: 0t01999mS* (*only with cell constant >5)
0t0199.9mS
0t019.99mS
0t01999uS
0t0199.9uS
0t019.99uS
Resolution: 1mS*/0.1mS/0.01mS/1uS/0.1uS/0.01uS
Accuracy: +0.5% +2 digits
TDSRanges. 0t01999g/I* (* only withcell constant >5)
0t0199.9¢/l
0t019.99g/I
0to0 1999mg/|
0t0199.9mg/l
0t019.99mg/I
Resolution: 1g/1*/0.1g/1/0.01g/l/1mg/1/0.1mg/1/0.01mg/l
Accuracy: +0.5% 2 digits



Temperature Range
Resol ution:

Accuracy:

ATC & Manual Ranges:
Cell Constant:
ReferenceTemperature:
Temper atur eCoefficient
E/C Ratio:

AutoStandar dRecognition:

Battery Life Indication:
Probelnput:

Power:

Size

Weight:

INSTALLATION

-10t0+105°C/ 1410 220°F
0.1°C/1°F

+0.5°C/ +1°F
0to+100°C/32t0212°F

Digitally settable0.01t019.99
25°C

0.00t04.00%/°Clinear

06

10uS, 84uS, 1413uSor 12.88mS
(with manual override)

<25%, 25-50%, 50-75%, 75-100%
Mini-DIN conductivity/temperature
2AAcdls

175(1) x 75(w) x 35(d)mm

250g

Unpack theinstrument and ensure thefollowing itemsare present:
1. Model 470 Conductivity Meter (470 201)

2. Conductivity/Temperature Probe (epoxy bodied) (027 298)
3.2x AA akalinebatteries (021 007)

Optional accessor ieswhich may havebeen order ed:

1. Carrying Case (033 269)
2. Protectiveboot (985531)

3. Conductivity Standard 10pS (025 139)

4. Conductivity Standard 84uS (025 164)

5. Conductivity Standard 1413uS (025 138)
6. Conductivity Standard 12.88mS (025 156)
7. Cell K=1, epoxy bodied (027 298)

8. Cell K=0.1, epoxy bodied (027 801)

9. Cell K=10, epoxy bodied (027 802)



DISPLAYS

1 Maindisplay - 3¥2 digit backlit LCD providing direct readout of
conductivity (in uSor mS) and total dissolved solids (TDS)
(inmg/l or g/l). Thedisplay will also show Underrange (-1) and
Overrange (1) symbolsif theinstrument isreading outsidethe
operating ranges.

2 Secondary display - 4 digit display showing temperature (manual
temperature compensation val ue or probetemperature) in °C or °F,
the cell constant vaue (K) or the temperature coefficient valueasa

percentage(%).
3 Reading hold indication.
4, CAL - will bedisplayed momentarily to indicate auto standard

recognition calibration or probe zero.

5. Battery lifeindication - 4 levelswill be shown ranging from <25%,
25-50%, 50-75% and 75-100%. Sensor calibration dataand user
parametersareretained during battery replacement.

6. Modeannunciators.
7. Manual temperature compensation/calibrationindication.
8. OR annunciator - indicates an out of range condition.
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CONTROLS

Hold

|
o ‘u"

m

Cd

Mode

Themain operating mode displays conductivity readingsand
temperature, which can beheld by pressingthe Hold key
(subsequent Hold key pressreturnsto live measurement).

Switchestheinstrument onand off. Theinstrument will
automatically switch off after 30 minutesif no keysare pressed.

Back light. Pressing thiskey will illuminate the back light for 10
seconds. It should be noted that, if used excessively, thiswill
degrade battery life.

Enablesadjustment of conductivity, cell constant and temperature
coefficientvalues.

Pressing the Cal key illuminatesthe Cal modeindicator. A
subsequent Cal key press calibratesto the nearest conductivity
standard or probe offset to zero (if thereading islessthan 2uS).
Alternatively, the a w keyscan be used to set the
conductivity display tothe required value, which must be
confirmed by pressing the Cal key. The Cal key isused to perform
aconductivity calibration on 10uS, 1413uS, 12.88mSor 0uS. In
TDS modethe unit calibratesto 6.6mg/l, 933mg/l, 8.5¢/ or
Omgl. Cdlibration errorsareindicated for 3 secondsby an error
code displayed on the secondary display, together withthe
parameter in error displayed onthe primary display.

°C or °F temperature units can be selected by pressing themode
key for 3 seconds. Pressing the Modekey changesto TDS
measurement and temperature display. Subsequent mode key
presseswill go through TDSand cell constant display (adjustable
via « ¥ keys) and TDS and temperature coefficient display
(adjustablevia a w keys).



PROBE ZERO

Pressing the Cal key illuminatesthe Cal modeindicator. A subsequent Cal
key presscalibratesto the nearest conductivity standard or probe offset to
zero (if thereading islessthan 2S).

PREPARATION OF CONDUCTIVITY STANDARDS

Suitable conductivity standards are available commercially or these can be
made up asrequired from A.R. reagentswith referenceto therelevant
physical tables.

Method for gener al pur poseconductivity standar d

1) Accurately weigh out 0.746 grammesof dried A.R. grade Potassium
Chloride(KCl).

2) Dissolvein 1 litre of good quality deionised water.
Thisproducesa0.01N solution with aconductivity of 1413uS @ 25°C.

Storage

Thissolution must be stored in aplastic container and the air space should
be kept to an absolute minimum. The shelf life of 1 week can beincreased
by storing below 4°C, but where any doubt existsabout the viability of
stored solution afresh batch should be prepared.

OPERATION

Switch theinstrument on by holding down the /O key for 1-2 seconds. All
display segmentswill beilluminated for approximately 2 seconds.

Removetheconductivity cell fromthe packaging and ensureitisingood
condition (not broken). Connect the cell totheinstrument.



CALIBRATION

Auto standard recognition operates over therange of 0to 100°C and will
recognise 10uS, 84uS, 1413uSor 12.88mS. Alternative valuesmay be
entered during the calibration sequence by using the a w keysto set
the preferred values.

NOTE: Manual temper atur ecompensation should beentered prior to
commencingacalibration sequence. (If thedisplayed readingisaltered
theautostandardrecognition featurewill bedisabled. Toretrievethe
autostandar d recognition valuesit isnecessary toexit thecalibration
sequenceby pressingtheM odekey).

a)WITHKNOWNCELL CONSTANT

ST e
Connect astandard pre-calibrated cell |E1'~
totheunit. Select K using the Mode :_ 3 5 E

key. Thedisplay will show the current

cell congtant. =' Ell ﬂ K

s

The a w keyscan then be used to adjust the cell constant to the value
indicated on the conductivity cell body.

b) ON STANDARD SOLUTION (AutoValueRegognition)

Place the conductivity cell into the calibration standard. Pressthe Cal key
and allow thereading to stabilise prior to pressing the Cal key againto
completethe calibration.

To abort the calibration sequence pressthe Modekey.



¢) ONNON- STANDARD SOLUTION (Manual ValueEntry)

Placethe conductivity cell into the calibration standard. Enter the preferred
calibration standard valueusingthe a w keys. (If the displayed reading
isaltered theauto standard recognition feature will bedisabled. Toretrieve
theauto standard recognition valuesit is necessary to exit the calibration
sequence by pressing theModekey).

Pressthe Cal key and allow the reading to stabilise. Pressthe Cal key again
to completethe calibration. To abort the calibration sequence pressthe
Modekey.

SAMPLE MEASUREMENT

Conductivity isatemperature dependent measurement. All substances have
aconductivity coefficient which variesfrom 1%/°Cto 3%/°Cfor most
commonly occurring substances. Thetemperature coefficient defaultsto
2%/°C, thisbeing adequate for most routine determinations. Conductivity
readings varying with temperature may be dueto the substancesunder test
having acoefficient other thanthetypical valueof 2%/°C. Todiminatethis
variationitisnecessary tomaintain all samplesat thereferencetemperature
by use of athermostatic water bath or equivaent.

Adjustment may be made by selecting % m,:g
on the secondary display viathe Modekey f } L, 9

and then using the a w keys to the '

required value. G E W

After calibration the measurement of samplesiscarried out by immersing
thecell inthe samples, allowing the reading to stabilise and recording the
result. The cell should be rinsed in deionised water between each sampleto
avoid contamination, shaken to removeinterna droplets, and the outside
wiped prior toimmersion in the next sample.
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On completion of sample measurement the cell should be thoroughly rinsed
in delonised water.

ERROR CODES

Errl  indicatesthat thecalculated cell constant (K) isout of range (0.01
t019.99).

STORAGE

Short Term
The cell should be immersed in deionised water to keep the platesin a
wetted condition.

LongTerm
Thecell should bethoroughly rinsedin deionised water, theexterior body
wiped and then stored dry.

NOTE: Whenpreparingthecell for storagetheplateareamust not be
wiped dry.Whenusingadry cellinitial stability onre-usemay be
impaired until thecell platesbecomer e-wetted.



GOOD PRACTICE GUIDELINES

1

The presence of particulate matter inthe samplecanlead to
unstable and non-reproducibleresults. If necessary filter, or allow
theparticlesto settleprior toimmersion.

Ensure no air bubbles are trapped in the measuring cell. Gentle
agitation of thecell should ensure that bubbles are purged.

Theentire plate areamust beimmersed in the solution under test.
Thedotsin the side of the sensor should be below the surface.

Itisadvisableto clean the sensor if contamination isevident. This
should be approached in aprogressive manner, beginning with
deionised water and progressing to other solventsor asoftair
brushif the deposits persist. The carbon plates can be damaged
and should not comeinto contact with anythingwhichislikely to
abradetheir surface.

Thetemperature coefficient isvery dependent on the solution being
measured anditsconcentration level. The effect of temperature
change on conductivity can be very significant, andif the
temperature coefficient isnot known it iswiseto measureall
samplesat the sametemperature.

The TDS mode displays resultswhich have been calculated from
the measurement of conductivity. The salinity mode assumesthat
themajor constituent responsiblefor the conductivity of the
solutionis sodium chloride. If significant quantities of other
conductive speciesare present then the displayed resultscould be
inaccurate.

Likewise, the TDS mode assumes someknowledge of the
electrolytebaance of theanalyte. The EC ratio parameter

found inthe set up routine allows sel ection of afactor suitablefor
the solution under test. Most analyserswhich do not offer this
option useadefault value of 0.6.
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TROUBLESHOOTING GUIDE

FAULT
No power

Unstabledisplay

Display permanently
under or over range

Intermittent display
1/O switch not
working

4 ¥ Kkeysnot
working

Back light not on/
goesout

Unableto adjust
manua temperature

Reading drifts

PROBABLECAUSE ACTION

Battery failure Replacebatteries
Battery polarity incorrect  Refit batteries

Conductivity cell defective Replace conductivity cdll

Intermittent or no Check cell connectionto
connection instrument

Conductivity cell defective Replace conductivity cell
Contaminated solutions  Replace solutions

Conductivity cell not fitted Check connections
correctly

1/0 key not held down Retry holding key for 2
longenough seconds

Operatinginincorrect Refer to operation section
mode of manual

10secondtimeelapsed/  Recheck
normal function

Hold function selected Desdlect Hold function
Incorrect mode of Resdlect mode

operation

Conductivity cell stored ~ Allow tosoak for 2hours

dry

CO, absorbtion by sample Noticeable for low
conductivity - donot
allow sampleto stand in
unstopperedbottles
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FAULT PROBABLECAUSE ACTION
Non linear readings  Conductivity cell not zeroed Zero conductivity cell

Poor reproducibility ~ Carryover between solutions Rinsecell indistilled
water between
measurements

BATTERY REPLACEMENT

Tofit new batteries; |loosen the battery compartment cover (thescrewsare
captiveinthe cover), remove and carefully discard the used batteries. Fit the
new batteries, type R6, AA or AM3, ensuring the correct polaritiesare
observed, asindicated onthemoulding. Refit the battery compartment
cover, ensuring that thefixings are secured into place, but are not
overtightened.

OPTIONAL ACCESSORIES
Thefollowinglist of itemsareavailablefor usewith theModel 470:

033269 CarryingCase

985531 ProtectiveBoot

025139 Conductivity Standard 10uS
025164 Conductivity Standard 84S
025138 Conductivity Standard 1413uS
025156 Conductivity Standard 12.88mS
027298 Cell K=1, epoxy bodied
027801 Cell K=0.1, epoxy bodied
027802 Cell K=10, epoxy bodied



EC Declaration of Confor mity

JENWAY Mode 470 Conductivity/TDS Meter complieswith thefollowing
European Standards:

EN 50081-1:1992 Electromagnetic compatibility - Generic emission
standard

EN 61326:1998 El ectrical equipment for measurement, control and
laboratory use- EMC requirements

EN 61010-1:1993 Safety requirementsfor electrica equipment for
measurement, control and laboratory use

Following the provision of:

EMC Directive- 89/336/EEC and Low Voltage Directive- 73/23/EEC

Martyn J. Fall

Managing Director, Jenway Limited,
Gransmore Green, Felsted, Dunmow,
Essex, CM63LB, England



