SI NAR AP MO STURE ANALYZER

USER MANUAL

Read all instructions prior to operating your
Sinar™ AP Moi sture Anal yzer.

Whenever using this unit, remenber to follow the

appropriate operating procedures.

For your reference/record:

Seri al Nunber:

Pur chase Dat e:

Date Registration Card Mil ed:

Version 2.0 13th May, 1993
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The performance of this Moisture Analyzer is dependent on the
correct use and instrunent care by the custoner. It is inportant
to check the calibration (both combdity and hardware)
periodically and, if necessary, mnake adjustnents follow ng the
procedure in this manual. The comodity calibration can be checked
by conparing the Misture Analyzer results against reference
sanples, e.g. oven tested sanples (please ensure that tested
sanpl es are based on the correct oven test specification).

If the hectolitre (bushel) weight facility is used, the results
shoul d be checked against reference sanples and if required the
readi ngs can be adjusted follow ng the procedure detailed in this
manual .

Version 2.0 13th May, 1993



Version 2.0

The Sinar™ AP Misture Analyzer houses the |atest
moi sture neasuring technology in a conpact,
portabl e package. it has been designed to provide
fast noisture results using whole grain sanples. In
addition to % noisture content, the AP neasures
sanpl e t enperature and has facilities for
hectolitre (bushel) weight tests.

Each instrunent is pre—alibrated for up to seven
comodities either chosen from a standard package
of programres or selected from Sinar’s calibration
library. The calibration of any product can be
optimsed wusing a bias facility (noisture and
hectolitre (bushel) weight).

The Sinar™ TM AP Misture Analyzer is one of a
famly of 4 Misture Analyzers. Al 4 nodels have a
facility to transfer and receive calibrations from
each other. Ei t her new comodities can Dbe
transferred or existing calibrations can be updated
wi th new i nformation.

BASI C PRI NCI PLE OF OPERATI ON

The design concept of the Sinar™ AP Misture
Anal yzer is based on the sinultaneous sensing of
capacitance, weight and tenperature of the sanple
being tested, providing a corrected noisture
reading in a few seconds. It works accurately on
products wth noisture content ranging from
approxi mately 1% to 35% dependi ng on t he
appl i cation.

The instrunment incorporates 3 sensors:

1. Capacitance

The noisture in a sanple absorbs the electrica
energy between the walls of the sanple cell. The
el ectrical si gnal known as “Capaci t ance”
increases with the noisture content of the
sanpl e and the size of the sanple.

13th May, 1993



| NTRODUCTI ON

This, oscillating weight balance, which was developed from
space technology, uses frequency neasurenent to determ ne
mass (weight in grans). The weight is neasured by reference
to a frequency, which varies with mss and is detected
through an electro—rmgnetic system and processed by the
conputer. This weighing technique offers flexibility in
sanple size allowng the use of sanples between 20 and 240
gramns.

Tenperature Correction

The capacitance of a sanple increases wWth tenperature. A
tenperature sensing thermistor is nounted in the sanple cel
and the m croprocessor carries out an automatic correction.

The capacitance corrected for weight and

tenperature is known as the instrument reference reading but
in practice it is comonly referred to as the capacitance
val ue.

OPERATI NG | NSTRUCTI ONS

111: 1 MEASURI NG % MO STURE CONTENT

a) Pl ace the hopper on the sanple cel
ensuring the hopper slider is in the closed position.

b) Pour the sanple into the hopper ensuring the anount
used will not exceed level *“A’" (see Section |X) when
the cell is filled. Experience will tell you how nuch
of each product type you need.

[ See point ¢ in ‘Notes on Instrunent Use').

o Tap slider upwards to allow the sanple
to flow through the hole and into the cell.

d) Renove hopper.

Check that the cell is not overfull. If the sanple is
heaped on one side, refill sanple cell again. Any sanple
remai ning on the cell cap should be brushed off into the
sanpl e cell.



2.Cscillating Wi ght Bal ance

e) Switch on Analyzer by pressing H
f) Press channel nunmber (1-%), e.g. 2 2
g) Press %+L0. Moisture content wll

be di spl ayed after 5 seconds, e.g. 14.5

h) Renove the sanple cell and enpty it.

Notes on I nstrunent Use

a) Do not tap or shake the filled sanple cell as this will change
t he packing density.

b)
the cell by pouring the sanple over the cell cap. Do not

t he product does not flow freely through the hopper, then
I
| directly into the bottomof the cell.

| f
fi
fi

c) A smal |l sanple, which does not reach the | ower edge of the
pl astic cell cap, can be used because the wei ght bal ance
corrects the noi sture neasurenent for the weight of the
sanpl e. However, the calibration curve of each product is
created with full sanple cells as this gives the highest
accuracy.

d) The flexible tenperature sensor below the plastic block in
the cell should be in contact with the sanple, so that the
tenperature correction will be accurate. If the sanple
tenperature is very different fromanbient, then | eave the
sanple for 30 ‘seconds in the cell before the neasurenent (or
until a stable tenperature reading is reached).

e) If the sanple is too small to reach the sensor then care
shoul d be taken that the instrunment and sanpl e have
approxi mately the sane tenperature

f) The m ni rum wei ght of sanple is 20 grans, bel ow this wei ght
the display will show
Err.0

after %40 is pressed.



9)

h)

J)

k)

If the sanple cell is not correctly nounted, the display wll
show
Err.

after %40 is pressed.

|f this appears on the display, renmount sanple cell firmy on
to the interface. Switch the Analyzer of f and then on again
bef ore proceeding with your work.

Sanpl es as high as 50°C. can be neasured but do not |eave the
instrunment in direct hot sunlight. Clean the sanple cell wth
a soft brush or with a cloth danpened wi th nethanol. NEVER USE
WATER! Take care not to damage the flexible tenperature
sensor.

| f you have nore than one Anal yzer, do not interchange sanple
cells. Each Analyzer is individually calibrated with its own
sanple cell for greater accuracy. Ensure that both the
instrument and the sanple cell show the sanme serial nunber;
the serial nunbers are |ocated on the bottom of the
instrunment and on the underside of the sanple cell.

The SinarTM I M AP Mi sture Anal yzer has been calibrated using
cl ean sanples. Accuracy can be affected by the presence of
stones, dirt, weeds, seeds, adm xture, chaff or other foreign
matter.

111: 2 MEASURI NG SAMPLE TEMPERATURE

Sanpl e tenperature can be neasured by pressing TEMP when the
sanple is in the neasuring cell. If the sanple tenperature is
very different fromthe anbient tenperature, |eave the sanple
for 30 seconds in the cell before you press the TEWP key.

Al ternatively, keep on pressing the TEMP key until a stable
tenperature i s displayed.



111.3 USI NG THE ‘ AVERAGE MO STURE CONTENT' FACI LI TY

A maxi mum of 254 sanples can be averaged. |If the AVER key, is
hel d down, the display will show the nunber of neasurenents
t hat have been nade, e.g.

3

Wien this key is released, the average % noi sture content
w Il be displayed, e.g.

10.6

The average can be reset to zero by switching the anal yzer
of f and on or by changi ng channel s.

111.4 MEASURI NG RECTOLI TRE (BUSHEL) WEI GHT

Th order to use this facility, a SinarTM Th Hectolitre
(Bushel ) Weight Measuring cylinder is required. This ensures
that the correct volune is used.

a) Fill the neasuring cylinder using the hopper, ensuring the
cylinder is over filled.
Not e: Never pour the grain directly into the cylinder. The
rate at which the grain fills the cylinder is critical and
t he | oadi ng hopper nust be used at all tines.

b) Renove the hopper and strike of f the excess sanple from
the cylinder by closing the netal slider. Pour away the
excess sanpl e.

c) Open the netal slider and pour the fixed volune of sanple
usi ng the | oading hopper into the Sanple Cell. Renove
hopper. Any sanple remaining on the cell cap should be
brushed of f into the sanple cell.

d) « Sel ect channel and press | b/bu
kg/hl
The hectolitre (bushel) weight reading will be
di spl ayed after 5 seconds.



*Note: Always renmenber to select the correct
channel. The hectolitre (bushel) weight
readings can be adjusted for individual
commodities(Section 1V:2) so that they
read the sane as reference sanpl es.

» In order to change from hectolitre to
bushel weight wunits and vice versa see
Section VI:2 Changing Default Settings.

To repeat the test, repeat steps a) to d).
The nature of the operation neans that
every tinme | b/bu

kg/hi is pressed, the sanple
packi ng successive tests on the sane
sanple, it 1is inportant to reload the
sanple first.

111.5 USI NG THE PRI NTER
a) Print Format

An exanple of the printer output format is as foll ows:



b) HOW TO START THE PRI NTER

Connect the Printer Cable to the RS232 Port on the |eft
hand si de of the
Moi sture Anal yzer.

Connect “D’ type connector of the cable to the input of
the Serial Printer.
Switch on Printer.

Switch on Misture Anal yzer.

Press and hold CAL display shows CAL.

AUTO

Press TEMP key, display shows P on
(Means printer on).

Press CAL di splay shows “H -
AUTO

The printer has now been activated and when %420 and ot her
measurenents are selected the results will be printed.

To turn the printer off repeat steps 5 and 6. After step 6
t he di splay shows

I

—which neans printer off.

PLEASE NOTE, THAT |IF YOU ARE NOT USI NG THE
PRI NTER, ENSURE THAT THE PRI NTER SWTCH | S
TURNED OFF | N TEE ANALYZER

Chanci ng the Batch Nunber

The batch nunber is a useful facility when

sanpl es need to be recorded:
Di spl ay Shows

Switch on Misture Anal yzer H

Press and hold ~ CAL.
AUTO

Enter batch nunber (e.g. 485) 4

Press 4

Press 7 47



d)

(30),

Press a 485

Press 5 b485

H

4, Press AVER

5.
Press CAL
AUTO
once
48~

Changi ng the Date (day/nonth/year)
1. Switch on _H _
2. Press and hold ~
AUTO
S 3. Press and hold AVER
4. Press AVER

Enter date ‘(e.g. fd 30
by pressing 3 followed

Press AVER

Press AVER again [r.~ .

Press 1 I

~10~

Press AVER again

Press 7

CAL.

dAt E
d .
30
30/ 10/ 92) Enter day
by’ O

foll owed byO Press AVER






Press a

Press 2’

Press
AVER

twi ce
92

I 92

)nponent of the date can be viewed and corrected by pressing AVER

‘6. \When the date is correct
Press~
AUTO

_H_



V1 % MO STURE CONTENT

Sonetinmes it is useful to be able to adjust the

nmoi sture readi ng, (for instance, when a different oven
test is used or when the particle size of a product is
significantly different or when 2 instrunents are
checked agai nst each other).

However; before adjusting the noisture reading, first
check that the hardware settings are correct. (Section
VI:|l Set-up Checks).

The noi sture readi ng may be adjusted for each
i ndi vi dual channel

by using the up I aand down -arrow keys. This

bias facility is used as foll ows:

1. Determne the average adjustnment needed. Conpare at
| east 3 different sanples.

Di spl ay Shows

2. Switch on | Fﬂ |

— — —

3. Press and hold ~ CAL
AUTO

4. Enter Password* and press P

The Anal yzer “rings” if the wong password is entered.

5. a) Fill nmeasuring cell wth sanple. y
b) Sel ect channel. I
c) Press %R0 After 5 seconds the
noi sture result is
di spl ayed. .lSl;EZL

| f the average adjustnment needed is
+0. 3% press aarrow three tines so that
t he di splay reads:

11. 2

Press and hold ib/bu and this displays the
9,



CALIBRATION ADJUSTMENTS

kg/ hi
channel nunber that has been adj usted.

Rel ease the key and the display wll
has been nmade.

10

show t he adj ustnent that



CALIBRATION ADJUSTMENTS

» Note’: When the instrunment |eaves the factory the password
is 123. However this can be changed as explained in Section
Vi : 4.

In order to check to see whether a channel ha,s been adj usted,
proceed as foll ows:

Di spl ay Shows,

lV: 2
1. Switch on I (::

2. Press and hold ~
AUTO

3. Sel ect channel, e.g. Nunber 1

4. Press i b/bu
kgl i

(0.0 neans that no adjustnent has been
made) .

HECTOLI TRE ( BUSHEL) W\EI GHT
CAL.

In the same way as noi sture readings can be matched to oven
test results or sonme other test, e.g. nerchants noisture
anal yzer; the hectolitre (bushel) weight results can al so be
adjusted to read the sane as anot her instrunent.

As for the noisture adjustnent, it is inportant that the set-up
checks are correct, particularly the Wight Bal ance, before any
hectolitre (bushel) weight conparisons and any subsequent

adj ust nents are nade.

The procedure to adjust the hectolitre (bushel) weight readings
is as follows:

Di spl ay Shows

1. Switch on
10



Y CALIBRATION ADJUSTMENTS

2. Sel ect channel No. (1-%¥) e.g. 1
Jr CALJ

3. Press and hold P.
Hi

11



CALIBRATION ADJUSTMENTS

4. Use the arrow keys to make the I 0.5
adj ust rent necessary for the
parti cul ar product,

e.g. if readings are to be increased by O0.5kg/hi,
press A5 tines.

5. Press CAL End I
AUTO

The adj ustnent is now conpl ete.

In order to. see whether a channel has been adjusted,

proceed as foll ows:
Di spl ay Shows

1. Swi tch on I “H _ I

2. Sel ect channel No. (1-<¥) e.g. i I

3. Press and hold P. CAL I

4. Press P I 0.5

(Shows that readi ngs have been increased by 0.5).

Not e:

Please be aware of the effect of noisture content on
hectolitre (bushel) weight, 1i.e. above 15% as noisture
cont ent I ncreases t he hectolitre (bushel) wei ght

decreases. For this reason it 1is best to base any
adj ustnment on tests which have been nmade using sanples
whi ch have a noisture content of approximtely 15%

CALI BRATI ON TRANSFERS

The SinarTM T~~ AP Misture Analyzer can be used to send
and receive calibrations from other SinarTM TM WMoi sture
Anal yzers.

Thi s facility S extrenely usef ul for updati ng
calibrations and also for providing a calibration for
testing a new commodity.

The followng instructions relate to comunicating w

th
other AP Analyzers only. Details of conmunications wth

11



ot her
manual s.

CALIBRATION ADJUSTMENTS
nodels are included in

12
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Y CALIBRATION ADJUSTMENTS

In order to transfer one calibration to an AP anal yzer, proceed as

foll ows:
Di spl ay Shows

1. Ensure both units are switched of f

2. Connect the calibration transfer
cable to the P2232 port on the left
hand side of the Misture. Analyzers. | |

3.. Switch on both units. Al
For both I
5. Ent er i nstrunents: Password and press P =
4.
6. Press ~ Hol d down ~ 1
AUTO CAL.
AUTO 1J
By this stage both units should be displaying PA
CO. PA (This is known as the comuni cati on node) C‘Em .
£

7. Pres.s Channel nunber e.g. 1 (This contains the 1 I
calibration curve
to be transferred to the other AP Anal yzer). I

8. Press’ 9%J,0.

On the Sending Unit

On the Receiving Unit

9. Pres.s Channel nunber , eg 7 in which new
calibration is to be
i nstal |l ed.

10. Press AVER

On the Sending Unit:

On the Receiving
Unit: I ]

12



CALIBRATION ADJUSTMENTS

After 6 seconds both units wll
di spl ay

The transfer is now conpl ete.

units and renove cabl e. When t he
transfer is
conpl et ed

To transfer all 7 calibrations, to both units

anot her AP Mbi sture Anal yzer. w Il display

Both units displaying

VI HARDWARE
1. On the sending unit press SECTI ON
%0
VI:l SET UP
CHECKS
2. On the receiving unit press ASS
AVER —_—
Switch of f both
Sending unit changes to CO. PA
Qut
In~
Qu
I in
PASS

Receiving unit changes to

To check that the instrunment is in good working order the
three sensors, i.e. Tenperature, Wi ght and Capacitance
shoul d be checked as foll ows:

Tenper at ur e

Pour the sanple into the cell and | eave for 30 seconds so
13



CALIBRATION ADJUSTMENTS
that the sanple and cell tenperature are in equilibrium
Check tenperature of grain using an accurate thernoneter.
Switch on instrunment and press TEMP. The two readi ngs shoul d
not differ by nore than 1.5°C.

14



Y CALIBRATION ADJUSTMENTS

The wei ght bal ance is checked using a sanple that wei ghs 180
grans. Any 180g sanple should read 64.5 kg/hl £1.0 when |Ib/bu is
pressed,

kg/ hi
i.e. between 63.5 and 65. 5.

‘The wei ght bal ance should be reset if 180 g
wei ghs |l ess than 63.5 kg/ hi or greater than 65.5
kg/ hi .

Capaci t ance

This is checked using .a capacitance reference sanple. Wth the
sanple in the cell press 0 and then press %+40. The result should
be no greater than -0.6 fromthe value of the capacitance

ref erence sanpl e.

| f any of these neasurenents are out of tolerance, the instrunent
shoul d be reset.

As a daily check. the Q- key can be used to

AUTO
c’'heck that the instrunent is set up correctly when the sanple
cell is enpty. The procedure is as foll ows:

Di spl ay Shows

1. Switch on.. IHI:L

2. Press CAL’ AUTO
AUTO
After 5 seconds A 000

This indicates that for the enpty sanple cell test, the weight and
capacitance are within the limts. The first two zeros are

capaci tance checks. The third 0 is’ the chec’ k of the enpty cel

wei ght .

NB.

| f the display shows anything other thanlf A 000 then the

i nstrunent needs to be reset.

14



Wei ght

a) Procedure for Resetting Hardware Ensure cell is enpty and

hopper renoved.
Di spl ay Shows

1. Switch on. “HE -
2. Press and hold ~ CAL.
AUTO
3. Enter password I —_~
I andpr essP
w—y Press and hold ~
AUTO H. CAL
5. Press and hol d AVER I
until anal yzer bl eeps. S
L
6. Fill the cell wwth a 180 gram capacitance reference

sanple (eq 28.1) Allow 1 mnute for the cell and sanple
tenperature to equali se.
7. Enter Reference Value (eg 28.1)
Press 2

Press 7

Press aonce

Press 1

T

Press | b/ bu

kg/ hi 28.1 I

15



Wei ght

8. Enter Tenperature

I nsert thernoneter probe into grain and note reading, (eq
21.0°0)
Press 2 2
Press 1 21
Pres’s O 210
Press. TEMP 21.0
9. Press and hold %0 until anal yzer 2
bl eeps.

2
2
This conpletes the hardware resetting. Now check the

tenperature., weight and capacitance.

b) Resetting the Wi ght Bal ance Only

As. the only noving part in the instrunment, the weight

bal ance generally needs resetting nore often than the other 2
sensors. For this reason there is .a quick procedure to reset
t he wei ght bal ance only.

Ensure the cell is enpty and hopper renoved.

Di spl ay Shows

1. Switch on. “HE -
2.. Press and hol d CAL
AUTO L :ca
3. Enter password 1 —_~
and press P

16



Wei ght

\

4. Press and hold ~L

AUTO H CAL
5.Press 0 and press and hol d I I
P until anal yzer bl eeps. °

1=11

6, Add a 180 gram sanple to the cell
Press 1 and press and hold P 1 until analyzer
bl eeps.

2J
This conpletes the resetting of the weight balance only. Switch

anal yzer off and on, reload the 180 gram sanple and and check
theib/bu reading to ensure it is 64.5 1 kg/hl. kg/hi

: 2 CHANG NG DEFAULT SETTI NGS

The foll ow ng options are avail abl e:

a) Hectolitre or bushel weight readings.

b) Tenperature °C or °F.

o Baud rate setting of 300 or 4800.

d) H gh or |low frequency noi sture neasurenent.

The procedure to change fromone default setting to the other
is as foll ows:

Di spl ay Shows

1. Switch on. “H _

2. Press and hold —~ CAL.
AUTO

3. Enter password and press P P

17



Wei ght

4. Press CAL AUTO

5. Press CAL SEt
agai n
I AUT
CO. PA

In this node the-TEMPfollomjng keys have specific functions:

- Wien thi.s key i.s hel.d down, the display changes from USA to Euro
or vice versa. In Euro units the readings are °C for tenperature and
kg/hi for specific weight i.e. hectolitre weight. In USA units, the

readings are °F for tenperature and |Ib/bu for specific weight, i.e.
bushel wei ght.
AVER -When this key i.s held down the baud
rate changes from 300 to 4800 or vice
ver sa.

Wen this key is held down, the analyzer changes from high to |ow
frequency neasurenents or vice versa. It is always possible to say
what frequency i sogq,obeing used as soon as the analyzer in
swi t ched on:

I : Low
Frequency

H gh Frequency

!

Hi gh frequency noisture neasurenents inprove the
performance of the analyzer at higher noisture
val ues, e.g. 20% for cereals. Please be aware that

unless specifically requested all SI NARTM  Th
calibrations are designated for |ow frequency
testing.
| b/ b When this key is held down the
u di spl ay changes fromnor to |80 or
kg/ h vice versa. \Wen 180r is displayed,
i

this fixes the sanple wei ght that
will be used in the noisture
cal cul ati on.

18



Wei ght

Battery Low

The al kaline batteries in your Misture Analyzer should
|ast for at |east 8,000 readi ngs or one years regul ar use.

Battery Low | ndi cator

Shoul d the batteries begin to fail, a warning signal wl|
appear when the instrunent is switched on:

I bittsecoﬂﬁg! continue to flash on and off for a few

To Repl ace the Batteries

1. Renove the sanple cell fromthe instrunent.
2. Unscrew the battery cover fromthe underside of the
i nstrunent.

3. Renove the old batteries and replace with
four standard |.5v al kaline batteries (Size
C, MN 1400 or equivalent). BE SURE TO
| NSERT BATTERI ES THE CORRECT WAY ROUND AS
MARKED | N THE BATTERY COVPARTMENT.

4. Replace the battery cover.
| mportant! Al ways use al kaline batteries for longer life and
better storage. If you are not going to use the noisture
anal yzer for sone tine, renove the batteries fromthe
i nstrunent.
VI : 4 CHANG NG THE PASSWCORD

The password can be changed to prevent unauthori sed
changes being nmade to the instrunent.

When the instrunent | eaves the factory the password is
123.

19



VI . 3 REPLACEMENT OF BATTERI ES

Di spl ay Shows

1. Switch on.

C
2. Press’ and hold Q~ AUTO O
3. Enter password 123 and press P z
4. Press’ and hold Q- AUTO I
5.. Press ~ again AUTO
6. Enter new password, 3 digits of I
your choice (if necessary use X~Z
arrows, i.e. if you want’ to
use 8 or 9 in the password).
7. Press ib/bu. (enters new
password kg/ hi I
into nmenory). I .
] P
8. Switch off and on Check new X
password Z
— e E— I
CAL.

I H. CAL

Wite down new password in appropriate place and nmake known to.
aut hori sed personnel only. If the wong pas’sword is entered
the analyzer will “ring’; try entering the correct password
agai n.

20



It can be changed as foll ows:
VI : 5 ROUTI NE MAI NTENANCE

t is. inportant that on a nonthly basis, (or nore frequent depending on the
)perating environnent) the male and fenmale interfaces are cleaned with

vet hanol or a simlar solvent, using a piece of kitchen towel or other soft
aterial. (The female interface is |ocated, on the underside of the cell)

3l ow away any dust fromthe seal around the nmale interface.

21



It can be changed as foll ows:

If you have nore than one Anal yzer be sure to use each sanple
cell only with the instrument with which it was supplied. Each
Anal yzer is individually calibrated with its own sanple cell.
Ensure that both the instrunment and the sanple cell display the
sane serial nunber; the serial nunbers are |located on the
bottom of the instrument and on the underside of the sanple

cel l.

21



b) Seri al

Nunmber

-20 deg Cto +55 deg C, Hum dity up to 95% non condensi ng.

3

Di nensi ons
325mm x 164nmm x 120mm

Wi ght
1. 8kg.

Oper ating Environnment
Tenperature 0 to +55 deg °C

St orage Tenperature
Construction
Pol yur et hane Reaction Injection Mul ding.

D spl ay
.5 character. LCD 15mm hi gh

Power Supply
Four C size 1.5 volt alkaline batteries.

Pr ocessor _
Intel 80C3l m croprocessor.

Menory
EPROM and. RAN.

Measur enent Range
1 _35% noi sture, wet basis depending on applications.

Printer Qutput

RS232. ‘C.

Accur acy

Typi cal standard deviation 0.3 for noisture
(dependent on application and noisture |evel)
and 1.0 for hectolitre (bushel)’ weight.

Repeatability
Standard deviation 0.05 to ‘0.15 (dependent on
application).

Wei ght Bal ance

Gscillating wei ght bal ance which al so operates in non-
hori zontal po.sition. Measures and corrects for weights.

be.tween 20-240 grans.

Tenperature Correction

Therm stor sensor connected to m croprocessor.
The c’ orrection is software progranmabl e.
Tenperature rea.d out and c’ orrection 0-50 deg C
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VI TE~MNI ~AL SPECI FI CATI ON

Ful Il Cell
290l vol une.

Bias Facility
Moi sture content and hectolitre (bushel) weight readings can be
bi ased in increnents of O0.1.

Tenper at ure
°Cor °F .

Speci fic Wi ght
Hectolitre or Bushel weight readings.
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VI TE~MNI ~AL SPECI FI CATI ON

VI MAI N PARTS | LLUSTRATI ON

A 371 OPPER

S  HOPPER SLIDE

C TEMPERATURE SENSOR BL
L
O sawLE
CEL
E  sawLE
CELL MOUNTI NG

ON INTERFACE

VEI GHT BALANCE

F

w O

CARD

VEI GHT BALANCE
COVE
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VI TE~MNI ~AL SPECI FI CATI ON
DI G TAL DI SPLAY

K E YB.
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VI

TE~MNI ~AL SPECI FI CATI ON

\VANF
—_. . TEMP SENSOR

\% c

CELL CAP

-For optimumreading the cell should be filled to |evel
“A’” (bottom of the plastic cell cap).

- The sanpl e should not cover the plastic cell cap or
i naccuracies wll be introduced.

-Smal | er sanples are allowed and give slightly | ower
accuracy.

-The mnimum sanple is 20 g.
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| X CROSS SECTI ON OP SAMPLE CELL

ERROR CODE SUMVARY

Error
Code n
Expl anat d
i on
e
Reconmre
d

Err.0

Err. 1
Sampl e. weight too | ow

Sample cell not correctly

nount ed

Use | arger sanple (greater

Err.
5

Err.2
Capacitance reading is too
hi gh (‘over 100)

Check hardware |f

necessary, scale by
Err.3 scale by
Capaci t ance ch’ angi ng
too high at gg&h28
Lg?g{ﬂ?els | ow capacitanc
Chec. k hardware e
| f necessary,

26

Act

t han 20g) Renount sanpl e
cell firmy on to

the interface

changi ng ‘byte down
28 capaci t ance

Check cabl, e and.
start again Repl ace

the batteries



APPENDI X |

. Err.4H gh noi sture readi ng
at
| ow capaci tance reading

Capaci t ance reading

istoo low for t’he
calibration curve.

(i.e. 9 .C would
be negative)

Err..6 Communi Hcat i on,

error in RS232

27

bat t Battery | ow

I ndi cat or

Check hardware

| f necessary, this can be
rectified by shifting the
calibration

‘ Check hardware

Check calibration. curve



