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The Windows® XP operating
system was selected as the basis
of the AVSPro II Automatic
Sampler. It offers a variety of
benefits. 
The Windows® XP® operating
system is known to be the most
stable one among the operating
systems which are available for

the industrial-standard personal
computer. It has the advantage of
providing certain working areas
which are tailored to each user
and cannot be viewed or used by
the respective other co-users.
Owing to the fact that each appli-
cation is running within it´s own
area of the working memory

(addressspace) which is totally
isolated from the other applicati-
ons, the probability of a failure of
an application impairing the func-
tionality of the entire operating
system is only extremely low.

WWiinnddoowwss®® XXPP ooppeerraattiinngg  ssyysstteemm  11

Following the start of the
Windows® XP operating system
and the input of the authorisati-
on or the password, the screen
may look like the one above.

The program for the operation of
the AVSPro II is started by a
double click on the respective
icon with the “AVSPro II” desi-
gnation (please refer to arrow).

The correct screen settings will
be described below, followed by
the description of the use of the
AVSPro II program.

Fig. 1: Windows® XP start screen

SSttaarrttiinngg  tthhee  WWiinnddoowwss®® XXPP  ooppeerraattiinngg  ssyysstteemm11..11
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To install the operating program,
please follow the instructions
contained on the inner page of
the CD-ROM cover. IInn
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The installation is done automa-
tically. If the installation fails,
please verify that the following
files which are required for
installation are present onthe
data medium:

- DokuAVSPro.exe
- Msflxgrd.dep
- Msflxgrd.oca
- Msflxgrd.ocx 

All the files listed above have to
be in the same directory. The
program is started by a double
click on Doku AVSPro.exe. 

Hardware requirements:
· Intel Pentium CPU with 90 MHz
min.
· 32 MB RAM (NT) main
memory min.
· 5 MB of free   space
min. on the hard disk
· Printer Installation of the docu-
mentation program 1.2.2

IInnssttaallllaattiioonn  ooff  tthhee  ddooccuummeennttaattiioonn  pprrooggrraamm11..22..22
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SSeettttiinngg  tthhee  ssccrreeeenn  ffoorr  WWiinnddoowwss®® XXPP11..33

To get to ”system control”, click
on the “start” button. After the
”start” menu has popped up,
open the ”settings” menu item by
pointing the mouse pointer at it. 

Then open the ”control panel”
menu by aclick. Please refer to
the following illustration.

Fig. 2: Selecting system control
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The screen properties can be set
using the screen menu tabs
which become accessible after a
doubleclick on the screen icon.

Fig. 3: Control Panel
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IInnddeexx  ttaabbss  ffoorr  tthhee  ssccrreeeenn  pprrooppeerrttiieess11..33..22

These tabs appear after a double
click on the screen icon. 
The required settings are acces-
sible on the „settings“ tab, please
refer to following illustration.

Fig. 4: Screen properties
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The settings required for a cor-
rect representation of the follo-
wing AVSPro II program are as
follows:

· Desktop area: 800 x 600 pixels
· Font size: Large fonts 
”Color Palette” and ”Refresh
Rate” depend on the graphics
card being used and are most lar-
gely uncritical with regard to the
above settings, if these are per-
mitted by the card.

Fig. 5: Screen settings
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SSttaarrttiinngg  tthhee  AAVVSSPPrroo  IIII  ooppeerraattiinngg  ssooffttwwaarree22

This screen will be displayed
shortly. After it has disappeared,
a safety inquiry for the sample-
chamber flap switch will be per-
formed (Section 2.1).The subse-
quent screens will show the
various menu items you can use
to get into the program.
Depending on the application,
there are various ways of influen-
cing the running, the parameteri-
sation, and the start of the pro-
gram.

·  Screen after version display 
with safety inquiry 
Figure 7

· Screen after version display 
with negative result
Figure 8

· Screen with note: 
Temperature monitoring disabled
Figure 9

· Screen after safety inquiry = 
Starting screen
Figure 10

· Starting screen with ”file” menu
popped up 
Figure 11

· Starting screen with “edit” 
menu popped up
Figure 12

· Starting screen with “master 
data” menu popped up
Figure 13

· Starting screen with “extras/ 
options” menu popped up 
Figure 14

Fig. 6: Screen with company logo after program start
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At this point a safety inquiry of
the sample-chamber flap switch
will be performed. The switch has
to be operated at least once after
each programstart to make sure
that it is still functioning properly.
Putting this flap switch delibera-
tely out of operation constitutes

aviolation of the Machine
Directive (CE Conformity) and is
to be considered as a serious
breach of safety!
If this switch is not functioning
perfectly, or if the sample-cham-
ber flap was not moved, the follo-
wing message will appear on the

screen and the program will not
perform any movement of the
linear drive!

Fig. 7: Screen after display of program version
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The above message will appear if
the flap switch was not operated,
if it is defective, or if a broken line
to the flap switch is present.

The motional process of the
system and the start of a measu-
rement is only possible after the
flap switch has been operated
and is functioning impeccably.

Fig. 8: Flap switch not operated or defective
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SSttaarrttiinngg  ssccrreeeenn  wwiitthh  tteemmppeerraattuurree  mmoonniittoorriinngg  ddiissaabblleedd  22..33

If the check (tick) of the thermos-
tats was deactivated in the
„extras, general“ menu (section
3.2), you will receive this messa-
ge as soon as the measurement
is to be started. 

If this is desired, the test can be
performed at a later time in the
„extras, general“ menu (section
3.2) or in the course of the start of
the measurement.

Fig. 9: Starting screen with temperature monitoring disabled
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Fig. 10: Screen after trouble-free program start (starting screen)

Date
Time 

Exit button
Use this button to exit the pro-

gram or certain parts of it

This button will take you to
the thermostat menu, also

refer to section 3.3

This button takes you to the
measurement menu, please refer

to section 4
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Fig. 11: Starting screen with ”file” menu popped up

end program 

Branch to the measurement menu,
The two functions are identical
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Fig. 12: Starting screen with ”edit” menu popped up

Branch to the ”connected devices” menu,
please refer to section 3.7

Branch to the ”thermostats” menu, 
please refer to section 3.3

Branch to the ”methods” menu, 
please refer to section 3.4
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Fig. 13: Starting screen with ”master data” menu popped up

Branch to the ”master data” menu, 
please refer to  section 3.6
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Fig. 14: Starting screen with ”extras/Options” menu popped up

Branch to the ”Options” menu,
please refer to sections 3.2/3.2/3.9
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· Start

Shortly after starting the AVSPro II
program by a double click on the
icon, the company logo will appear
(refer to fig. 2), and the starting
screen (fig. 3) is displayed. This
starting screen is used to branch
to the various program parts.

· Language version:

If the preset menu language is
not the desired one, it can be se-
lected through the “extras, opti-
ons” menu (refer to fig.14) by se-
lecting the “language” tabsheet
(refer to fig. 15), which is  opposi-
te to the appropriate national
flag.

· Thermostats/ 
Measurement mode:

Through the ”extras,options” (fig.
14) menu item you can select the
”general settings” tabsheet (fig.
16) to determine whether the
thermostat(s) is/are to be inclu-
ded in the test performed by the
application program (”Work with
thermostat”). This tabsheet is
also used to set the measure-
ment mode. If you wish to work
with one or more thermostat/s,
you should first parameterise the
thermostat/s as described in sec-
tion 3.3.

· Method selection/Edit:

This item is accessible on the
”edit” menu (fig. 12) under the
”methods” item. As soon as the
parameters of the method are
set, you can use the same
menu,i.e. “edit” (fig. 12), to assign
a viscometer to the connected
ViscoPumps.
This assignment procedure is
described in section 3.4.

· Sample designation,
assignment:

After the method selection and
their parameterisation, the sam-
ple designation and the assign-
ment of the samples to the visco-
meters available can be done
here if desired; for a description,
please refer to section 3.5 ff.

· Viscometer master data:

After setting the measurement
mode, and if you are working in
the “absolute” mode, the visco-
meter master data are set up at
this point as is described in sec-
tion 3.6. In the “relative” measu-
rement mode, setting up visco-
meter master data makes only
sense if you are working with vis-
cometers with constants, if the
possibility of calculating the
blank value is available, and if the

calculation of the Hagenbach-
Couette correction is to be used.
This is also described in section
3.6.

· Connected devices:

This part of the programme
shows the connected
ViscoPumps and the assignment
of the viscometers. Depending
on the operating mode, this item
can be used to make certain sel-
ections (described in section 3.7).

· Dosing parameters:

These can be accessed via the
connected devices and are
described insection 3.8.

· Miscellaneous settings:

Other settings such as the para-
meterisation of the serial interfa-
ce, the PLC device control, and
the learning process of docking
positions are described in section
3.9.

Description of the parameterisation process3



D
es

cr
ip

ti
o

n 
o

f 
th

e 
p

ar
am

et
er

is
at

io
n 

p
ro

ce
ss

3

23

Description of the parameterisation process3

Abridged index:
3.1 Selection of the language version

Fig. 15 from page 24
3.2 General selection

Fig. 16 from page 25 
3.3 Parameterisation of the thermostats

Fig. 17 ff. from page 26
3.4 Editing methods

Fig. 20 ff. from page 30
3.5 Sample designation, assignment

Fig. 37 ff. from page 48

3.6 Viscometer master data
Fig. 40 ff. from page 51

3.7 Connected devices
Fig. 48 ff. from page 59

3.8 dosing parameters
Fig. 50 ff. from page 61

3.9 Miscellaneous settings
Fig. 51 ff. from page 62
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Selection of the language version3.1

At this point the user can make a
choice between the German and
the English language. If, in additi-
on, the program is based on a
country-specific version of the
Windows® XP operating system,
it may happen that certain mes-
sages within the program, which
are requested on the operating
system level, will appear in the
respective national language.

· Please note: 
There may be additional pro-
blems, for instance, if a data
record which was created using
the German version of Windows®

XP was taken over to a system
on which the English version of
Windows® XP is running, since
there may be differences in the
decimal-separation sign
(German: “,comma”, English: 

“. decimalpoint”).

This may result in errors while
reading the database which can
only be eliminated by in-linking a
correct country-specific version.

Fig. 15: Tabsheet for the selection of the menu language

Language selection
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General settings: Thermostats / Measurement mode3.2

This tabsheet can be used for a
the general settings such as
measurement mode, response
times of the serial communicati-
ons, check for runaways, as well
as the thermostat monitoring.

Fig. 16: Tabsheet for general settings
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Parameterisation of the thermostats3.3

These settings are accessed via
the starting screen (figure 10) by
means of the relevant button. The
selection of the thermostat type
can be done using the tab sheet.
Below is a description of the set-
tings for the CT1650 type.

The CT 1650 immersion-type
thermostat can be used for abso-
lute as well as for relative deter-
mination of viscosity. If this
immersion-type thermostat is
found during the initialisation of
the system, the number of the
viscometers and ViscoPumps
available for  use will be automa-
tically limited to four. 

The setting is made in analogy
with the description of the opera-
ting instructions of the thermost-
ats. Use the mouse pointer to
select the “menu” and “enter”
actionfield. After selecting the
“menu” action field, you may
input the working temperature
and the limit temperature and
confirm them using the “enter”
action field. 

Following is a description of the
use of the CT 52 immersion-type
thermostat. Up to two thermos-
tats of this type can be used. It is
intended to enable working with
two different working temperatu-

res (especially for the determina-
tion of the viscosity index, please
refer to section 3.4.1, as descri-
bed below). 

Both the CT 1650 immersion-
type thermostat as well as the 
CT 52 immersion-type thermos-
tat are controlled and monitored
through the AVSPro II operating
software. If the set tolerance is
exceeded the user will receive a
corresponding message of infor-
mation and be prompted for
action!

Fig. 17: CT 1650 immersion-type  thermostat
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Parameterisation of the thermostats3.3

As is the case with the CT 1650
immersion-type thermostats, the
setting is made in analogy with
the process described in the res-
pective operating instructions.

The CT 52 immersion-type ther-
mostat together with the CT 53
thermostat bath can be incorpo-
rated twice in the system, which
is therefore conceived for CT52/1
and CT 52/2 (also refer to Fig.
19). If two thermostats are in use

it is possible to have two  diffe-
rent temperatures available for
measurements within the system
at the same time. This is particu-
larly intended for the  determina-
tion of the viscosity index (please
refer to section 3.4). 
In this case it is possible to per-
form in parallel 4 VI determinati-
ons using 4 Micro TC Ubbelohde
viscometers and the 56 type
sample carrier for each determi-
nation. 

It is also possible to use two
light-optical measuring stands in
one CT 52 immersion-type ther-
mostat  with the CT 53 thermos-
tat bath. (Please refer to the ope-
rating instructions of the ther-
mostat type being used.)

Fig. 18: CT 52/1 immersion-type thermostat
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Parameterisation of the thermostats3.3

For details on the use of the
device, please refer to the
description of the CT 52/1
immersion-type thermostat on
the preceding page.

Fig. 19: CT 52/2 immersion-type thermostat
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Setting up measurement methods3.4

The measurement methods are
set up after the setting of the
measurement mode (section 3.2).



A
b

so
lu

te
 M

o
d

e

3.4.1

30

Absolute mode3.4.1

Using this tabsheet, and on the
basis of the viscometer type and
the viscometer range, it is possi-
ble to preselect a viscometer and
to select the size of a sample car-
rier (rack size) being used. 

The following viscometer types
are available for use:
DIN Ubbelohde
ASTM Ubbelohde
Micro Ubbelohde
Micro TC Ubbelohde
Cannon Fenske Routine
Micro Ostwald 

The 56 type sample-carrier size
(17 - 20 ml) requires the use of
viscometers of the microtype.

After the selection of the measu-
rement range has been made, the
size suggested for use will be
displayed. 

If the viscometer master data
(please refer to section 3.6) do
not provide any viscometer of
this size, you will be informed at
the start of the measurement that
no viscometer constant was yet

assigned to the respective visco-
meter. 
In this case you have to proceed
to the assignment in the master
data, since otherwise the measu-
rement will not be possible (plea-
se refer to section 3.6) 

Fig. 20: Tabsheet for method set-up (absolute)
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Absolute Mode3.4.1

Notes on working with the “vis-
cosity index“ function in the
absolute mode: 
The calculation will be performed
according to DIN ISO 2909! 

If the viscosity index function is
activated on the tabsheet accor-
ding to figure 20, the following
conditions have to be met in
order to ensure proper working
results: 
Two CT 53 thermostat baths with
CT 52 immersion-type thermost-
ats have to be present. In these
thermostats, two viscometers
belonging together have to be
built in, i.e., these viscometers
have to be present at the same
positions within the baths, e.g.
Pos 1, Bath 1 / together with 
Pos 1 / Bath 2 etc. 

Each of the sample carriers has
to be loaded pair-wise:
16 type sample carrier: 
If 4 viscometers are loaded, row 1
with the positions 1 - 4 is dedica-
ted to thermostat 1 (Pos 1-4), and
row 2 with the positions 5-8 is
dedicated to thermostat 2 
(Pos 1-4) and so on. 

This means that the same sam-
ples have to be set in the positi-
ons 1,5-2,6-3,7- etc. 
56 type sample carrier:
If 4 viscometers are loaded, row 1
with the positions 1 - 4 is dedica-
ted to thermostat 1 (Pos 1 -4),
and the positions 5 - 8 are dedi-
cated to thermostat 2 (Pos 1 - 4)
and so on. 

In  this case one row is dedicated
to the determination in four vis-
cometers.

· Please note: If any viscometer
in any thermostat fails for whate-
ver reason, the corresponding
viscometer in the other bath will
be put out of operation as well.
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Absolute Mode / Common input3.4.1.1

The parameters to be input or
selected at this point will apply to
all samples jointly!

· Note on the setting of the num-
ber of rinsing processes: 
The rinsing-mode field can be
used to fashion a specific rinsing
sequence.
”Add” will define the number and
method of the rinsing processes.

If, for instance, rinsing is to be
performed three times with the
next sample, the ”next sample”
has to be included three times in
the ”rinsing mode”.

Other rinsing parameters such as
sucction rate, quantity to be
used, purging with air etc. are
described in section 3.8, dosing
parameters.

Fig. 21: Tabsheet for shared parameterisation in ”absolute” mode
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Absolute Mode / Single input3.4.1.2

The parameters to be input  or
selected at this point apply indivi-
dually to specific samples, i.e. it
is possible to select different
parameters for each individual
sample!

The sample counter enables the
sample parameters to be entered
or verified individually.

· Note on the setting of the num-
ber of rinsing processes: 
The rinsing-mode field can be
used to fashion a specific rinsing
sequence.
”Add” will define the number and
method of the rinsing processes.
If, for instance, rinsing is to be
performed three times with the
next sample, the ”next  sample”

has to be included three times in
the ”rinsing mode” field by
clicking the  ”add” button. 

Other rinsing parameters such as
sucction rate, quantity to be
used, purging with air etc. are
described in section 3.8, dosing
parameters.

Fig. 22: Tabsheet for single parameterisation in ”absolute” mode

Sample counter
up / down
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Absolute Mode / Method selection / Editing3.4.1.3

From this point you can jump to
the available program branches
shown.

Fig. 23: Methods selection tabsheet in ”absolute” mode, 
”edit” menu popped up

This menu item will activate 
the sample assignment to 
the viscometer
Sections 3.5.1/3.5.2

This menu item can be used to input sample ID,
concentration, and density, Section 3.5
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Absolute mode / Single input / Editing3.4.1.4

The available branches of the
program as shown here can be
accessed from this point. 
Signification of the menuitems:

· First sample: 
Used to invoke the first sample
· Preceding sample: 
Used to invoke the preceding
sample
· Next sample:
Used to invoke the next sample
· Last sample:
Used to invoke the last
sample

The following menu items
will be described below the
respective sections:

Specific sample/viscometer
assignment 
Section 3.5.1- 3.5.2
· ViscoPump parameters
Section 3.9.4

· Calculations
Section of 3.4.1.6

· Sample ID/concentration/ den-
sity
Section 3.5

· Use of the keyboard:
Shift & E / F5
Used to invoke the first
sample

Shift & V / F6
Used to invoke the
preceding sample

Shift & N / F7
Used to invoke the next sample

Shift & L / F8
Used to invoke the last sample

Shift & A 
Branched to:
Specific sample/viscometeras-
signment

Shift & P
Branched to:
ViscoPump parameters

Shift & B
Branched to:
Calculations

Shift & I
Branched to:
Sample ID/conc./density

Fig. 24: Tabsheet for single parameterisation in ”absolute” mode, ”edit” menu popped up
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Absolute mode / Common input / Editing3.4.1.5

The available branches o fthe
program as shown here can be
accessed from this point.

Signification of the menu items:
· Copying:
The copying function is invoked
Section 3.4.3

The following menu items will be
described below the respective
sections:
Specific sample/viscometer
assignment
Section 3.5.1- 3.5.2

· ViscoPump parameters
Section 3.9.4

· Calculations
Section of 3.4.1.6

· Sample ID/concentration/ 
density
Section 3.5

Use of the keyboard:
Shift & K
Used to invoke the copying 
function
Section 3.4.3

Shift & A
Branched to:
Specific sample/viscometer
assignment

Shift & P
Branched to:
ViscoPump parameters

Shift & B
Branched to:
Calculations

Shift & I
Branched to:
Sample ID/conc./density

Fig. 25: Tabsheet for shared parameterisation in ”absolute” mode
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Absolute mode / Calculations3.4.1.6

The following calculations can be
made for both „shared“ as well
as for „individual“ assignment:

· Absolute kinematic viscosity

· Absolute dynamic viscosity   
(requires knowledge and input of
the respective sample density),
refer to section 3.5, sample ID,

concentration, density  Sayboldt
Universal Seconds  (SUS), proce-
dure according to ASTM D 2161

Sayboldt Furol Seconds (SFS),
procedure according to ASTM
D2161

· Own calculation: 
Allows the calculation according
to own algorithms (Formul-
ainterpreter, since this interpreter
works individually, its details
including an accurate specificati-
on have to be inquired from SI
Analytics!).

Fig. 26: Calculations in ”absolute” mode
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Relative mode / Method selection3.4.2

This tabsheet enables the
method to be set up by  selecting
the polymer and the solvent. On
the basis of this combination the
viscometer - or viscometers (if
more than one possibility is pre-
sent) - will be proposed.

You can select and confirm the
desired  viscometer from this
proposal list. If the viscometer
master data  (please refer to sec-
tion 3.6) do not provide any vis-
cometer of this size, you will be
informed at the start of the mea-

surement that no t0 was yet
assigned to the respective visco-
meter. In this case you have to
proceed to the assignment in the
master data (please refer to  sec-
tion 3.6), since otherwise the
measurement will not be possible.

The calculation of Hagenbach
Correction requires an input to
know whether the recommended
constant or the actual constant is
to be used. This is important if
the t0 runtime (the blank value) is
to be calculated from a known

solvent viscosity (also refer to the
viscometer master data section
3.6). 

The size of the sample carrier
used (rack size) can be selected,
with the selection of the 56 type
sample carrier permitting only
the use of the microviscometers
(MicroUbbelohde, TC Micro
Ubbelohde, and MicroOstwald).

Fig. 27: Tabsheet for method set-up (relative)
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Relative mode / shared input3.4.2.1

The parameters to be input or
selected here will apply jointly to
all samples!

Note on the setting of the number
of rinsing processes:
The rinsing-mode field can be
used to fashion a specific rinsing
sequence.

”Add” will define the number and
method of the rinsing processes.
If, for instance, rinsing is to be
performed three times with the
next sample, the ”next sample”
has to be included three times in
the ”rinsing mode” field by
clicking the ”add” button.

Other rinsing parameters such as
sucction rate, quantity to be
used, purging with air etc. are
described in section 3.8, dosing
parameters. 
For details, please refer to this
section.

Fig. 28: Tabsheet for shared parameterisation in ”relative” mode



R
el

at
iv

e 
m

o
d

e 
/ 

 s
in

g
le

 in
p

ut

3.4.2.2

40

Relative mode / single input3.4.2.2

The parameters to be input or
selected at this point apply indivi-
dually to specific samples, i.e. it
is possible to select different
parameters for each individual
sample! 
The sample counter enables the
sample parameters to be entered
or verified individually.

Note on the setting of the number
of rinsing processes:
The rinsing-mode field can be
used to fashion a specific rinsing
sequence.
”Add” will define the number and
method of the rinsing processes.
If, for instance, rinsing is to be
performed three times with the
next sample, the ”next sample”
has to be included three times in

the ”rinsing mode” field by
clicking the ”add” button.

Other rinsing parameters such as
sucction rate, quantity to be
used, purging with air etc. are
described in section 3.8,dosing
parameters. 
For details, please refer to this
section.

Fig. 29:  Tabsheet for single parameterisation in ”relative” mode

Sample counter
up/ down
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Relative mode / Method selection / Editing3.4.2.3

From this point you can jump to
the available program branches
shown.

Fig. 30: Methods selection tabsheet in ”relative” mode, 
”edit” menu popped up

This menu item will activate the sample
assignment to the viscometer
Sections 3.5.1/3.5.2

This menu item can be   
used to input sample ID,
concentration, and density
Section 3.5



R
el

at
iv

e 
m

o
d

e 
/ 

 s
in

g
le

 in
p

ut
 /

  
ed

it
in

g

3.4.2.4

42

Relative mode /  single input /  editing3.4.2.4

Signification of the menu items:
· First sample:
Used to invoke the first sample
· Preceding sample:
Used to invoke the preceding
sample
· Next sample:
Used to invoke the next sample
· Last sample:
Used to invoke the last sample

The following menu items will be
described below the respective
sections:

· Specific sample/viscometer
assignment
Section 3.5.1- 3.5.2
· ViscoPump parameters
Section 3.9.4

· Calculations
Section of 3.4.1.6
· Sample ID/concentration/
density
Section 3.5

· Use of the keyboard:
Shift & E / F5
Used to invoke the first sample

Shift & N / F7
Used to invoke the next
sample

Shift & L / F8
Used to invoke the last sample

Shift & Z
Branched to:
Specific sample/viscometer
assignment

Shift & P
Branched to:
ViscoPump parameters

Shift & B
Branched to:
Calculations

Shift & I
Branched to:
Sample ID/conc./density

Shift & V / F6
Used to invoke thepreceding
sample

Fig. 31: Tabsheet for single parameterisation in ”relative” mode / ”edit” menu popped up
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Relative mode / shared input / editing3.4.2.5

Signification of the menu items:
Copying:
The copying function is invoked
Section 3.4.3
The following menu items will be
described below the respective
sections:
Specific sample/viscometer
assignment
Section 3.5.1- 3.5.2

ViscoPump parameters
Section 3.9.4
Calculations
Section of 3.4.2.6
Sample ID/concentration/ 
density
Section 3.5
Use of the keyboard:
Shift & K
Used to invoke the copying fun-
ction
Section 3.4.3

Shift & A
Branched to: 
Specific sample/viscometer
assignment
Shift & P
Branched to: 
ViscoPump parameters
Shift & B
Branched to: 
Calculations
Shift & I
Branched to: 
Sample ID/conc./density

Fig. 32: Tabsheet for shared parameterisation in ”relative” mode / 
”edit” menu popped up
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Relative mode / calculations3.4.2.6

The following calculation types
are available in ”relative” mode:

Relative viscosity:  
η relative = 
Solution runtime / Solvent runtime 

Specific viscosity:  
η specific = 
(Solution runtime / Solvent 
runtime) - 1 

Reduced viscosity:  
η reduced = 
((Solution runtime / Solvent 
runtime) - 1)*
1/Concentration

Viscosity number: 
An alternative designation of
reduced viscosity 

Inherent viscosity:  
η inherent = 
Logn (η relative /Concentration)

K value: 
Calculation according to 
DIN 53726

Own calculation: 
Allows the calculation according
to own algorithms (Formula
interpreter, since this interpreter
works individually, its details
including an accurate specifica-
tion have to be inquired from SI
Analytics!).

Fig. 33: Calculations in ”relative” mode
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Copying function3.4.3

This copying functions facilitates
the takeover of parameters from
the shared input to specific input
if only few parameters of the indi-
vidual samples are different from
each other. 

The parameters marked by the
selection boxes will be copied
and are then available for the res-
pective samples in the specific
assignment.

Fig. 34: Copying function, accessible from both modes
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Determination of the blank value3.4.4

This program part is used to input
the individual parameters for the
measurement of the blank value
of the solvent for the determinati-
on of the relative viscosity of a
polymer solution belonging to the
individual viscometers being
used.

Fig. 35: Determination of the blank value
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Determination of the blank value / editing3.4.4.1

If the „specific assignment sam-
ple/viscometer“ program item
(sections 3.5.1- 3.5.2) is invoked,
the respective sample can also
be assigned to the respective vis-
cometer in the case of the deter-
mination of the blank value.

Fig. 36: Determination of the blank value, 
”processing” menu popped up
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Sample designation / concentration / density3.5

This item can be used for the
input of a designation, the con-
centration, and the density for
each individual sample. These
values will apply for both the sha-
red as well as for single input.

Fig. 37: Sample designation, concentration, and density menu item              
(can be selected in both modes, example: ”relative”)



S
am

p
le

 a
ss

ig
nm

en
t 

/ 
16

 t
yp

e 
sa

m
p

le
 c

ar
ri

er

3.5.1

49

Sample assignment / 16 type sample carrier3.5.1

The assignment of the samples
to the viscometers is done by
clicking on the symbolised sam-
ple cap and dragging the sample
over the respective viscometer,
with the left mouse key kept
down; a red margin will then
appear around the viscometer
selected.
By releasing the left mouse key,
the respective sample number
will be permanently assigned to
this viscometer. This can be veri-
fied by popping up the number
field below the viscometer. If this
function is not used, the default
condition (normal condition) will

be worked off, i.e. sample 1 into
the next free viscometer, with the
sequence not necessarily being
the numerical one! 

The viscometer used is always
the next one which is identified
as free during the internal inquiry
of the ViscoPumps!

· Please note:
If the specific assignment of the
samples to the viscometers is
actually performed, the number
of the samples in the method 
selection can no longer be 
changed.  

Deletion of assigned  viscome-
ters: By a double click on the res-
pective sample symbol the
assignment of the respective
sample is deleted.

Another function consists in the
assignment by groups: With the
“Ctrl” key depressed, use the left
mouse key to arrange the sam-
ples to be assigned to groups.
The entire group will then be
assigned to the desired viscome-
ter.

Fig. 38: Assignment of sample with 16 type sample carrier
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Sample assignment / 56 type sample carrier3.5.2

As was described for the16 type
sample carrier, this is the point
where the samples can be assig-
ned to the viscometers.
The assignment is done by
clicking on the symbolised sam-
ples cap and dragging the sam-
ple over the respective viscome-
ter, with  the left mouse key kept
down; a red margin will then
appear around the viscometer
selected. By releasing the left
mouse key, the respective sam-
ple number will be permanently
assigned to this viscometer. 
This can be verified by popping
up the number field below the
viscometer.

If this function is not used, the
default condition (normal condi-
tion) will be worked off, i.e. sam-
ple 1 into the next free viscome-
ter, with the sequence not neces-
sarily being the numerical one!
The viscometer used is always
the next one which is identified
as free during the internal inquiry
of theViscoPumps!

• Please note: If the specific
assignment of the samples to the
viscometers is actually perfor-
med, the number of the samples
in the method selection can no
longer be changed.

Deletion of assigned viscome-
ters:
By a double click on the  respec-
tive sample symbol the assign-
ment of the respective sample is
deleted.
Another function consists in the
assignment by groups:
With the “Ctrl” key  depressed,
use the left  mouse key to arran-
ge the samples to be assigned to
groups. The entire group  will
then be assigned to the respec-
tively desired viscometer.

Fig. 39: Assignment of sample with 56 type sample carrier
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Setting up the viscometer master data3.6

This screen is used to input the
viscometer master data. It serves
to facilitate for the user the admi-
nistration, assignment, and use
of existing or newly added visco-
meters as easy as possible. 

All the data for a  viscometer
once captured, the viscometer to
be used  can be selected quickly
from the viscometers selection
screen (section 3.7, connected
devices, selection). 

The new set-up is done using
button 1,  storage is done using
button 2, and to delete a data
record button 3 should be used.
Further possibilities are descri-
bed below.

Fig. 40: Input screen for viscometer master data

Delete, view 
section 3.6.4

Save, view
section 3.6.3

Create, view
section 3.6.3
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Setting up the viscometer master data / editing3.6.1

This menu is used to access the
„re-name  viscometer“ (section
3.6.1.1) and „calculate blank
value“ (section of 3.6.1.2) editing
items.

Fig. 41: Master-data, ”processing” menu popped up
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Setting up the viscometer master data / 
re-naming viscometers

3.6.1.1

This input field is accessed via
the „master data, edit“ menu
(please refer to section 3.6.1,
Figure 41). 
In the dialogue line the designati-
on assigned to the viscometer
will be shown. 
It can be modified by simply
over-writing it. All the other data
record (DS)  are accessible using
the counter (DS: n of nn).

Fig. 42: Re-naming a viscometer
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Setting up the viscometer master data / t0 calculation3.6.1.2

The input field which is accessi-
ble above the “master data, pro-
cessing“ menu item (please refer
to section 3.6.1, Figure 41) is
used to input the viscosity of the
solvent which is used to calcula-
te the theoretical t0 runtime of the
solvent in the respective visco-
meter using the constant of the
viscometer.

Operating note/Warning:
Please note that this runtime cor-
responds to the theoretical value
and is not suited to take into
accountany individual variations
of the Hagenbach-Couette
Correction which are caused by
the rea lconstructional shape! 
If corrections of a value of more
than 1% of the resulting runtime
are to be expected, errors may

occur in the determination of the
relative viscosity. This applies in
particular to short runtimes and
high relative viscosities (greater
than approx. 2.0) in the viscome-
ters with a small capillary diame-
ters (size 0 to I).

Fig. 43: Master data, calculation of the t0 runtime (blank value)
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Setting up the viscometer master data / t0 calculation /
errors

3.6.2

If the blank value is to be calcula-
ted on the basis of the input of
the solvent viscosity (please refer
tosection 3.6.1.2), the constant of
the corresponding viscometer is
required.

If this constant is missing, the
above error message will appear.
To remove it, please proceed
according to the description in
section 3.6, Figure 40.

Fig. 44: Error message during the calculation of the blank value
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Setting up the viscometer master data / storage3.6.3

Each time a new data record has
been set up, modified, or deleted,
a prompt to know whether the
data record is to be taken over
will appear when exciting the res-
pective menu item.

Fig. 45: Prompt for storage of the data record
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Setting up the viscometer master data / deletion3.6.4

Explicit prompt to inquire
whether a data set is to be dele-
ted after the „delete“ button was
pressed.

Fig. 46: Master data, delete data set
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Setting up the viscometer master data / double input3.6.5

This message appears, for
instance, if the name or the desi-
gnation of the viscometer is
already present in the database.
A different designation has to be
selected.

Fig. 47: Double designator or index during input
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Connected devices3.7

This screen appears after the se-
lection of the „connected devi-
ces“ menu item on the starting
menu using the „edit“ menu bar
(please refer to Figure12). At this
point, the ViscoPumps which
were found during the initialisati-
on are displayed. The o selection
box belonging to theviscometer
(ahead of the device designation)
enables a ViscoPumps to be sel-
ected and cancelled during the
running process.
Important note:
If a ViscoPump is deactivated
during running operation, the en-
tire measurement process will be
stopped after this moment, i.e.
the sample will be sucked off

after reactivation of the pump
and will then be lost! For pro-
gram-technical and safety reaso-
ns it is not possible to resume
work at the process-control point
at which deactivation occurred. 
This way of action is only sugge-
sted in cases in which an unpre-
dictable event might cause a
hazard. If required, it is recom-
mended to stop the running of
the program only (please refer to
figure 61, ”measurement” screen,
“edit” menu).
The address and position  fields
show the ViscoPumps in their
actual physical plug-in  places,
together with the corresponding
address.

The physical position in the rack
frame of the ViscoPumps does
not necessarily have to match the
logic address! 
The viscometer field can be used
to select the viscometer type
from the list, where as the con-
stant field is used to input the
corresponding constant, otherwi-
se any viscometer which was
entered in the master data (plea-
se referto section 3.6, viscome-
termaster data) will be entered in
the selection field.

Fig. 48: ”Connected devices” screen
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Connected devices3.7

Connected devices, software version3.7.1

This information boxes displayed
after invoking the “info, software
version“ menu item in Figure 48.

It allows to verify whether all the
ViscoPumps are equipped with
the same software version. 

This is, for instance, useful in the
case of a subsequent fitting of
ViscoPumps.

Fig. 49: Connected devices, software version

Please note that for process-
technical reasons no viscometers
of different makes must be used
in the respective measurement
positions. 
If a viscometer including the cor-
responding ViscoPump have
been deactivated from the side of
the program for reason of a TC

error or another error detected by
the system, the viscometer can
be dismantled, replaced, or clea-
ned after stopping the measure-
ment process (please refer to
Figure 61, “measurement” scre-
en, “edit” menu). If required, this
screen can be used to input the
new constant so that the measu-

rement process can resume
again. This is particularly recom-
mended in ”absolute” mode in
the VI determination mode, since
otherwise two viscometers
belonging together would have to
be deactivated.
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Viscometer dosing parameters3.8

The „dosing parameters “input
screen can be accessed via the
“extras, dosing parameters“
menu selection item in Figure 48.
It permits the viscometer-specific
parameterisation of the filling
quantities, the filling rates, and

the purging air for rinsing. At the
same time it is possible to deter-
mine whether and when the
dosing unit/dosing needle is to
be air-purged in order to reduce
carry over contamination.

· Please note:
The total quantity of sample
during rinsing (in the case of rin-
sing with the next sample) and
measuring must not exceed the
quantity contained in the sample
bottle.

Fig. 50: Viscometer dosing parameters
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Other Settings3.9

PLC Device Control3.9.1

This tabsheet can be used  on
the one side for the explicit
manual release of the PLC modu-
le, unless this has already been
done automatically within the
program run (which should be the
normal case), on the other hand
this is the point where the  “Teach
In“ function (learning function)
can be run. 
(For basic information, please
refer to the following pages.) 

To do so, plug the so-called
“TeachIn Box“ into the  corre-
sponding plug connection. For
exact details of the procedure,
please refer to the set-up instruc-
tions starting at section 8.

Fig. 51: Tabsheet for PLC device control (SPS)
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PLC device control / other settings / learning mode3.9.1.1

Running the “Teach In“ function
requires the key function to be
operated. On the above screen
the system is informing you that
the function was requested, but
the keyswitch was not operated.

Fig. 52: Learning of docking positions (Teach In) 
Message: Key switch not operated
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PLC device control / other settings / learning mode3.9.1.2

On the above screen the system
is informing you that the key
switch was operated and the fun-
ction was thus requested.

• Please note: 
The positions 9 up to 11 have to
be teached in in every case.
Regardless, if one uses them or
not!

Fig. 53: Learning of docking positions (Teach In) 
Message: “Teach In” function requested
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PLC device control / other settings / learning mode3.9.1.3

To enable precise positioning of
the transfer needle to the docking
station, you may use the function
“needle down” / “needle up”.
This function will be enabled by
pressing the center button of the
teaching box. 

The motion “up” and “down” will
be performed by pressing simul-
taneousely with the center button
wether the “left” or the “right”
button.

• Please note:
To avoid permanent damage oft
the sytem, you must move the
needle to the upper position
before teachng a further docking
station for a new position.

Fig. 54: Learning of docking positions (Teach In)              
Message: Position transferred (in the example. ”1”)
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PLC device control / other settings / learning mode3.9.1.4

This message will appear upon a
successful transfer of a position
by the PLC module.

Fig. 55: Learning of docking positions (Teach In)              
Message: Position transfer successful
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Setting the serial interface3.9.2

Under normal conditions, up to 4
serial interfaces may be present
within a PC system. The software
will look for the parameters requi-
red for the devices and input
them here. 
No manual setting is possible
or necessary! 

The name of the peripheral devi-
ce will be entered as a comment.
In the present example: for inter-
face Com1: PLC device control,
and for interface Com2: Daisy
chain.

This card is only intended for
information purposes, for
instance, if the indication of the
communication interface is requi-
red in the course of a possible
software upgrade of the PLC
control.

Fig. 56: Tabsheet for setting the serial interface
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Log settings3.9.3

The above  fields are used for
individually fashioning the log or
for inputting the required desi-
gnations.

Fig. 57: Tabsheet for log fashioning
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ViscoPump parameters3.9.4

In order to make the  adaptation
of the working mode of the visco-
meters to the samples to be mea-
sured as versatile as possible,
comprehensive individual setting
possibilities of the working points
of the ViscoPumps were provided
in the form of the sliding controls
shown above. The maximum
suction power is the final vacuum
achievable at the discharge end
of the rotary-type pump. 
The evacuation time (which is
calculated from the runtime and a
constant- dependent factor) is to
be increased individually by a fur-
ther addition 30 and 100%. 
The sucking action above N1,  is
the time which the sucking pro-
cedure is performed after the

upper photoelectric barrier has
been passed.  It too can be influ-
enced by a factor between 0.7
and 3. 
The ramp,  i.e. the slope or rate at
which the increase of the upward
sucking speed occurs, is set
using this sliding control. The
waiting time following the measu-
rement refers to the time which is
supposed to lapse before a new
measurement can be started. It
serves to control the after-flow,
since in the course of a laminar
flow within the viscometer,
depending on the toughness, a
certain quantity of sample will still
adhere to the wall of the visco-
meter. 

The “rinsing” pump performance
determines the pressure which is
used to blow the sample out of
the viscometer during therinsing
process. 
Warning: If this pressure is too
high, it may happen that the sam-
ple is pressed through the ven-
ting line into the ViscoPump, and
with aggressive solvents it may
cause serious, irreversible dama-
ge there. The so-called default
values, i.e. the basic settings, are
marked on the controls by a
small black triangle in the scale
and can be set in the “edit”
menu. 
Please refer to section 3.9.4.1,
ViscoPump parameters, “edit,
standard” menu.

Fig. 58: Setting the ViscoPump parameters
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ViscoPump parameters / “edit” menu3.9.4.1

The ”edit, standard” menu enable
the parameters to be reset to the
standard values (default values).
It is possible to assign different
parameters for each of the sam-
ples (single input in method sel-
ection, section 3.4.1.2 for absolu-
te mode, section 3.4.2.2 for rela-
tive mode).

Fig. 59: Setting the ViscoPump parameters, ”edit, standard” menu
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Measurement4

Overview4.1

This screen appears if the measu-
rement is initiated using the “mea-
surement“ button or the corre-
sponding menu item. 
The measurement process will be
started after pressing the “start“
button or from the “edit“ menu
(please refer to section 4.2).  
This screen can also be used to
start the print out or viewing of
logs.

Fig. 60: Overview screen for the measurement

Start-Button

Button for log overview

Button for start of
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Measuring / overview / editing4.2

This menu can be used to access
the “connected viscometers“, the
”ViscoPump parameters“, or the
„sample ID, concentration, or at
density“ program items.
The measurement process will be
started after pressing the “start”
button, or also from the “edit”
menu.

Fig. 61: Measurement screen, ”processing” menu popped up

Start-Button
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Measuring / overview / extras4.3

The ”extras” menu is used to set
the following options:

The activation of the menu item
is indicated by a check ahead of
the entry. The activation has to
be repeated for each menu item,
since the menu will be closed
automatically upon activation! 

Temperature warning: 
This means that a warning mes-
sage will appear on the screen if
the set temperature tolerance is
exceeded (please refer to
method selection).

ViscoPump active rinsing: 
In this process the rinsing liquid
is blown out under pressure after
pumping up by way of a reversi-

on of the running direction of the
rotary pump.
Please note the use  warning
contained insection 3.9.4
(ViscoPumpparameters).

Purge capillary:
This feature enables the capillary
to be blown out after each mea-
surement cycle.

Speed mode:
A working mode in which the
individual viscometers are filled
in parallel; this requires a rinsing
process using solvent and drying
of the capillary to reduce carry
over by
contamination.

Measurement-step description:
At this point the individual mea-
surement steps (1-15) are
described which are shown in
series within the matrix (please
refer to Figure 47).

Display measurement steps: 
At this point, the individual steps
are shown which are just being
performed within the viscometer
run-off (please refer to Fig. 48). 

Air after transfer:
This item can be used to define
whether the air is to be blown
out after the transfer (in order to
blow any residual volume out of
the transfer unit).

Fig. 62: Measurement screen, ”extras” menu popped up
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Measuring / “measurement steps” information4.4

Fig. 63: Measurement screen, ”extras, measurement-steps description” menu selected
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Measuring / “measurement steps” display4.5

This “task list“ displays the pre-
sently running system steps,
inquiries, etc. belonging to the
individual viscometers.

Fig. 63: Measurement screen, ”extras, measurement-steps display” menu selected



M
ea

su
ri

ng
 /

 m
ea

su
re

m
en

t 
p

ar
am

et
er

s

4.6

76

Measuring / measurement parameters4.6

In this section the following para-
meters are finally set, or display-
ed once again for an overview,
respectively, prior to the actual
start of the  measurement. 

Parameter determination:
At this point it is defined which
kind of method input shall be
applied, i.e. input by shared or
single definition, blank value
determination.

Sample assignment: 
At this point you can define
whether individual sample assig-
nment or the normal sequence
(sample 1 into viscometer 1 etc)
shall be applied.

Start of the measurement pro-
cess: 
This point is used to decide
whether the start of the measure-
ment is to be performed by a rin-
sing process or directly with the
feeding in of the samples.

Rack size: 
A piece of information to know
which sample carrier is being
used.

Safety discharge into:  
At the beginning of each new
measurement cycle the dosing
unit is emptied, since it cannot be
established whether it is filled
with a sample or not. This empty-

ing process can either be made
into a viscometer or into any
separate  waste position.

Back: 
This will scroll back to the star-
ting screen.

Advance: 
The definite start of the measure-
ment.

Fig. 65: Measurement screen: Measurement parameters after start of measurement
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Measuring / measurement-process display4.7

The above screen will appear
upon the start of the measure-
ment process. The upper part of
the graph shows the connected
viscometers including the pro-
gram steps. At this point you get
an overall overview of the status
of the running measurements. 
The individual measurement
values for the respective visco-
meters as well as the status of
the respective viscometers are

shown in the lower part of the
graph. Their remaining time for
temperature equilibration and the
number of measurements remai-
ning to be performed are display-
ed. The symbols to the far right
represent the current state of the
process of the respective visco-
meter.

�� = The ViscoPump pumps
upwards
�� = The optoelectric barrier was
passed
�� = The lower optoelectric barrier
was passed

Fig. 66: ”Measurement” overview screen
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Messages after measurement start4.8

Temperature control is disabled4.8.1

This message will be displayed
after an attempt to start the mea-
surement if the user has explicitly
disabled the control of thermost-
ats in the “extras, general“ menu
item (please refer to a section
3.2).

This message box can now be
used to revoke this condition by
pressing the ”yes” button; other-
wise the condition will be main-
tained if “no” has been selected.
Subsequently, the following scre-
en messages will appear.

Fig. 67: ”Measurement” overview screen, Message: ”Temperature control disabled”
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No thermostat type identified4.8.2

If the thermostat is not connec-
ted to the system, the software
cannot decide which thermostat
type is to be used for the assign-
ment of the transfer  positions.

Please note: If an incorrect ther-
mostat type is input here, this
may lead to malfunction, since
the positions for transfer will not
match the so-called “taught-in”
positions.

(Also refer to section 3.9.1.1 ff.,
learning function, and section
8.2.2, erroneous positioning of
the transfer station).

Fig. 68: ”Measurement” overview screen,  Message:         
”no thermostat type identified”
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Working temperatures are missing4.8.3

The user is trying to start of the
measurement and despite the
thermostat/s is/are not yet pro-
grammed for a working tempera-
ture.
This has to be done at this point
as is described insection 3.3, in
order to proceed with the work.

Fig. 69: ”Measurement” overview screen, Message: 
”No working temperature available”
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The viscometer constants are missing4.8.4

In the course of the start of the
measurement it was found that
no constant has been assigned
to a viscometer (or to several vis-
cometers, in the example: num-
ber 1).
The assignment has to be done
now using the method selection
(absolute: please refer to section
3.4., relative: please refer to sec-
tion 3.4.2) and the input of the
master data (please refer to sec-
tion 3.6).

As was mentioned for method
selection, care has to be taken to
ensure that the methods which
are assigned to the viscometer
types are present with a suitable
constant.

Fig. 70: ”Measurement” overview screen, Message: 
”No constant assigned to viscometer”
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Measurement is being stopped4.8.5

This message will appear upon a
measurement was stopped
manually.  The status line will
show the corresponding action.

Fig. 71: ”Measurement” overview screen, Message: ”Measurement is being stopped”
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Sample-chamber flap was opened4.8.6

The flap of the sample chamber
(rack flap) was opened in the
course of the measurement pro-
cess. The system is stopped. 
Subsequently, you have several
options to proceed. The system
will first of all assume that the
user wishes to add or remove

samples. (Please refer to section
4.8.9)  
If the user opened the flap for the
sole purpose of verifying the cur-
rent number of samples,  their
position, etc., the suspended
action will be resumed at the
point where the program was

interrupted after closing the flap
and pressing the ”OK” button. 
If the “cancel” button is pressed,
the system will proceed with the
actions described below.

Fig. 72: ”Measurement” overview screen, Message: ”Sample-chamber flap opened”
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Sample-chamber flap is open, measurement will be 
stopped

4.8.7

If the “cancel” button is pressed
according to the description in
section 4.8.6, this screen messa-
ge will appear shortly. As soon as
the operation is completed, the
system will proceed according to
4.8.8.

Fig. 73: ”Measurement” overview screen, Message: 
”Sample-chamber flap open, measurement will be stopped”
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Sample-chamber flap is open, measurement has
been stopped

4.8.8

As soon as the above operation
has been completed, and this
message will appear.
If you press the “OK“ button, you
will get to the input screen
described below.

Fig. 74: ”Measurement” overview screen, Message: 
”Sample-chamber flap open, measurement was stopped”



C
ha

ng
e 

in
 t

he
 n

um
b

er
 o

f 
sa

m
p

le
s

4.8.9

86

Change in the number of samples4.8.9

After the measurement was stop-
ped according to the description
in section 4.8.6 to 4.8.8, you can
now change the number of sam-
ples by removing or adding sam-
ples. This is particularly intended
for editing so-called priority sam-
ples.

Fig. 75: ”Measurement” overview screen, Message: Change number of samples
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Measurement terminated, reference cycle4.8.10

Upon termination of the proces-
ses described in sections 4.8.6
through 4.8.9,1 reference cycle
will be carried out.

Fig. 76: ”Measurement” overview screen, Message: 
Measurement terminated, reference cycle will be initiated
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Measurement terminated4.8.11

If measurement was interrupted
manually and the process is ter-
minated, the following message
will appear on the screen.

Fig. 77: ”Measurement” overview screen, Message: 
”Measurement terminated after manual interruption”
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Logging5

Documentation using the AVSPro II program5.1

This preview of a log page is
initiated by pressing the overview
button (please refer to section
4.1, overview). 
You can scroll through the page
using the arrows located on the
bottom bar of the screen. 

Pressing the other pictograms
will initiate an enlargement/
reduction of the representation, a
printout of the log in the form
shown, or the filing or forwarding
in the form of adocument.
“Cancel” or “close” are self-
explanatory.

Fig. 78: Example of an own log page
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Program: DokuAVSPro II5.2

The DokuAVSPro II program is
used for the documentation of
measurement data from the log
files of the AVSPro II measure-
ment system. 
The log files with any columns
can be output on a printer or on
the screen. In addition, a file can
be output at intervals on conti-
nuous form paper. 
During the start of the program,
some of the buttons are not yet
active; they become only fully
available upon the loading  of a
file.

Fig. 79:  View of the screen of the documentation program
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Program: DokuAVSPro II / Functions5.2

· „Open log file“: 
A dialogue box for selecting a log
file is offered to the user. With a
double click on the desired file
name or by clicking on the file
name, followed by a click on OK,
the contents of the file is shown
in the table underneath. During
the first start of the program, all
columns of a log file are display-
ed by way of default. The name
of the selected file appears in a
text field.

· ”Update screen”:
If you click on this key, the con-
tents of the table below will be
updated. For instance, if the user
has selected new columns.

· “Print log file”:
By pressing this key a logfile can
be output on printer paper. The
file has to be opened before. The
columns column headings of the
table will be taken over for the
printout. The printer has to be
ready for operation. As an alter-
native, it is possible to obtain a
printout of a certain range of data
records only. In this case the user
selects one or several data
records using the mouse (press
the left mouse key and move the
mouse curse of upwards or
downwards). Selected data
records are highlighted in blue.
Subsequently, you will be promp-
ted to know whether all data
records or just the selected range
are to be printed out.

· “Start interval printing”:
When clicking on this key, a dia-
logue box will appear at first, in
which the user is asked to enter
the path for the current log file. A
specific path is defaulted in a text
field. If required, however, it can
be modified by clicking on the
drive and the corresponding
directory. Subsequently, the pro-
gram will search the specified
directory for the current log file. A
corresponding message will
appear at the bottom on the sta-
tus line. The program will conti-
nue to search until the log file has
been found. Subsequently, inter-
val printing will begin. The file will
be read at intervals of 10 S. If a
new data record is found, it will
be output on the printer. The
interval printout can be cancelled
by pressing the key again. In this
case, a security prompt will be
made. If interval printing is inter-
rupted prematurely, and if the
program is restarted subsequent-
ly, are newed pressing of this key
will cause a dialogue box to be
displayed, which will prompt the
user to know whether he wishes
to continue the cancelled interval
printout. If “yes” is pressed, inter-
val printing will be continued at
the place at which it was cancel-
led. If “no” is clicked, interval
printing will resume with the first
data record.

· “Columns selection”:
This key is used to view or print
certain columns of a file. Another
window will appear containing
the column names of the log files
including the pertinent check
boxes. Columns supposed to
appear in the table or on the print
out will be marked by a check in
the check box. During the first
start of the program the check
boxes will contain checks.

· “Exit”: 
This key can be used to end the
program. Prior to the program
end, a dialogue box will appear
which asks the user whether or
not he wishes to exit the pro-
gram. If you click on “yes” the
program will be terminated
immediately.
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Program: DokuAVSPro II / Functions5.2

Special Notes:
If log files are to be output on the
printer or on the screen without
any columns being selected, a
corresponding message will be
issued.
If the program is exited, the last
column configuration will be sto-
red in the init.txt file, which will be
displayed at the renewed start in
the column selection window. In
the course of the printout of a log
file (total printout or interval print-
out) the user can initiate the out-
put of any file in the table. During
interval printing, however, it may
happen that the user wishes to
have the file which is just being
printed displayed on the screen.
In this context, errors may  occur
when accessing the correspon-
ding log file. An acoustic alarm
will sound, and a dialogue box
will appear. A renewed attempt
will in most cases be successful.
Within the table, you can scroll
vertically or horizontally. You can
change the size of the individual
columns.

Caution, important note:
Please do not use HP printers,
since they do not support single-
line printing.

“init.txt” initialisation file:
The init.txt file is an ASCII file
used to store various parameters
(including the details of the
columns selection). It is located
in the same directory as the
above-mentioned files. At the
first start this file is not yet pre-
sent.

Important note:
This file must not be modified,
since otherwise program errors
will occur. Some examples of
measurement logs are described
below. An additional program:
DokuAVSPro II enables the spe-
cific sorting of the measurement
results and the processing using
other programmes, such as
Excel®.



S
to

re
d

 d
at

a 
an

d
 t

he
ir

 u
se

6

93

Stored data and their use6

As described in chapter 5, the
data of the measurement device
are available for external use. 

Each measurement is stored in
the
“TagesprotokollAVSProtddmm-
jjjj.SAV” daily-log file. 

The following parameters are
contained in this file (typical
example):

Parameter   Value

Date; 01.07.1999;
Time; 00:08:55;
Measurement method; ABS;
Sample ID; 31;
Viscometer; 8;
Constants/Recommended constants; 1.0000;
Blank value; 0;
Measurement value1; 167.78;
Measurement value2; 167.8
Measurement value3; 167.81
Measurement value4; 167.77
Measurement value5; 0;
Measurement value6; 0;
Measurement value7; 0;
Measurement value8; 0;
Measurement value9; 0;
Measurement value 10; 0;
Command number of measurements; 4;
Mean value; 167.78;
Command temperature 1; 40.00;
Minimum temperature 1; 40;
Maximum temperature 1; 40;
Command temperature 2; 100.00;
Command temperature 2; 99.98;
Maximum temperature 2; 100.02;
Temperature tolerance; 1;
Hagenbach Correction; NO;
Kinematic viscosity; 167.78;
Dynamic viscosity; 167.78;
Viscosity index; 0;
SUS; 0;
SFS; 0;
Relative viscosity: 0.0000;
Specific viscosity; 0.0000;
Viscosity number; 0.00;
Reduced viscosity; 0.00;
Inherent viscosity; 0.00;
K value; 0.00;
Density 1.00;
Measurement i. o.; 0;
Remark; NO;

The above parameter list is loca-
ted at the head of the file. The
corresponding values follow line
by line. 

The above sample can be read
horizontally line by line within the
stored file.
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Warning and application information7

General safety information:

With the present analysis device
the user can work with sub-
stances presenting a health
hazard. As a principle, as with
any work involving the handling
of matters presenting a health
hazard, the relevant regulations
of the Employer’s Liability
Insurance companies oft he
Hazardous-Matters Decree etc.
have to be observed. 
The staff involved must be suita-
bly qualified and use the required
personal safety equipment! The
warnings and application notes
contained in the preceding chap-
ters are listed here once again:
Section 3.1 (page 16) 
Please note: 
There may be additional pro-
blems, for instance, if a data
record which was created using
the German version of
Windows® XP was taken over to
a system on which the English
version of Windows® XP is run-
ning, since there may be differen-
ces in the decimal-separation
sign (German: “, comma”,
English: “. decimal point”). This
may result in errors while reading
the database which can only be
eliminated by in-linking a correct
country-specific version. 

Section the 3.4.1 (page22):
Please note: 
If any viscometer in any ther-
mostat fails for whatever reason,
the corresponding viscometer in
the other bath will be putout of
operation as well.

Section 3.6.1.2 (page 45):
Operating note/Warning:
Please note that this runtime cor-
responds to the theoretical value
and is not suited to take into
account any individual variations
of the Hagenbach-Couette
Correction which are caused by
the real constructional shape! If
corrections of a value of more
than 1% of the resulting runtime
are to be expected, errors may
occur in the determinationof the
relative viscosity. This applies in
particular to short runtimes and
high relative viscosities (greater
than approx. 2.0) in the viscome-
ters with a small capillary diame-
ters (size 0  to I).

Section 3.7 (page 50):
Important note:
If a ViscoPump is deactivated
during running operation, the ent-
ire measurement process will be
stopped after this moment, i.e.
the sample will be sucked off
after reactivation of the pump
and will then be lost!  For pro-
gram-technical and safety reaso-
ns it is not possible to resume
work at the process-control point
at which deactivation occurred.
This way of action is only sugge-
sted in cases in which an unpre-
dictable event might cause a
hazard. If required, it is recom-
mended to stop the running of
the program only (please refer to
figure 61, ”measurement” screen,
“edit” menu).

Connected devices:
Please note that for process-
technical reasons no viscometers
of different makes must be used
in the respective measurement
positions. 
If a viscometer including the cor-
responding ViscoPump have
been deactivated from the side of
the program for reason of a TC
error or another error detected by
the system, the viscometer can
be dismantled, replaced, or clea-
ned after stopping the measure-
ment process. If required, this
screen can be used to input the
new constant so that the measu-
rement process can resume
again. This is particularly recom-
mended in ”absolute” mode in
the VI determination mode, since
otherwise two viscometers
belonging  together would have
to be deactivated.



W
ar

ni
ng

 a
nd

 a
p

p
lic

at
io

n 
in

fo
rm

at
io

n

7

96

Warning and application information7

Section 3.9.4 (page 60):
ViscoPump parameters Warning:
If this pressure is too high, it
may happen that the sample is
pressed through the venting line
into the ViscoPump, and with
aggressive solvents it may
cause irreversible damage there.

Section 4.3 (page 46):
Measurement overview, extras
ViscoPump active rinsing:In this
process the rinsing liquid is

blown out under pressure after
pumping up by way of a reversi-
on of the running direction of the
rotary pump.

Please note the operating war-
ning on page 43. Section 4.8.2
(page 70): No thermostat type
identified 
Please note: If an incorrect ther-
mostat type is input here, this
may lead to malfunction, since
the positions for transfer will not

match the so-called “taught-in”
positions. (Also  refer to section
3.9.1.1 ff., learning function)
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Error messages8

The system makes a basic distin-
ction between various error
types:

Fatal errors: 
These will cause a termination of
the program; as a rule, these are
so-called runtime errors which
may come with the indication of
an error number. It is urgently
recommended to communicate
such errors including the error
number, the wording of the mes-
sage and, if possible, the circum-
stances leading to this error to SI
Analytics GmbH.

Input errors:  
As a rule, the program will detect
such input errors which can be
corrected if the information given
is adhered to. In most cases, the
text belonging to the possible
input contains a piece of informa-
tion telling which errors are pos-
sible. Input errors which may, for
instance, have occurred by simp-
ly confusing digit strings (twisted
figures etc.) cannot be detected

or corrected by the system as
long as they stay within the plau-
sibility limits. Likewise,erroneous
settings of the parameters for the
ViscoPumps or for the filling and
air parameters for the viscome-
ters cannot be detected as errors
by the system as long as they
stay within the limit values. It is
up to the user to ensure that his
input does not cause any harm in
context with his specific applica-
tion, or otherwise he should use
the so-called default values (if
such defaults are offered). 

Timeout errors:
Errors of this type will be reported
by the system, for instance, if the
data communication between
peripheral devices such as PLC,
ViscoPump or similar devices did
not occur within a fixed timely
frame. Is this case you should
first check whether the corre-
sponding peripheral device is
correctly connected to the
system or  whether it is switched
on at all (e.g. thermostat  etc.).

Transmission error:
Sometimes the data transmission
between the peripheral devices is
disturbed; this may result in a
message requesting the repetiti-
on of the corresponding com-
mand. In normal cases it is possi-
ble to continue to work.

Miscellaneous errors: 
Under certain circumstances it
may happen that you receive
error messages which cannot be
assigned to any of the above
categories. In this case it is of
major importance to communica-
te the exact wording, the error-
number if possible, and the cir-
cumstances leading to the error
under concern to SI Analytics. 

Below please find some exam-
ples.
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Communication timeout8.1

Fig. 81: Communication timeout
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Communication timeout, repeat prompt8.1.1

A communication timeout may
have several causes, a listing of
which would not make sense
here. As a principle, the question
should be answered with  “yes“,
since this will provide you with
the possibility of resuming the
program at the point where the
error occurred.

Fig. 82: Communication timeout: ”Repeat transmission?”
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The PLC is able to detect a series
of errors and vizualize them by
using the LED panel U0 to U6 as
a digital coding.
If an error does not disappear
after repeatted resetting the
system or after eliminating an
obvious error, e.g.: wrong positio-
ning, stiffness of an axle etc. one
have to inform the Servicedept.

of SCHOTT Instruments by
naming the error code (error
number), describing the circum-
stances it’ s appearance and the
actions taken to eleminate this
error.

Error messages of the PLC8.2
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Error messages of the PLC / Error table8.2.1

u6 u5 u4 u3 u2 u1 u0 decimal meaning
64 32 16 8 4 2 1 decimal value

x 1 unknown P-code

x 2 data range exceeded

x x 3 stack overflow

x 4 unknown libary function

x x 5 unknown operator

x x 6 overflow at type casting

x x x 7 P-code not implemented

x 8 array dimension conflikt

x x 9 array field range exceeded

x x 10 libary function not implemented

x x x 11 string length exceeded

x x 12 less memory for data range

x x x 13 less memory for stack range

x x x 14 less memory for Pcode

x x x x 15 MCM command error

x 16 timeout on flashing

x x 17 error while deleting flash sector

x x 18 flash write protected

x x x 19 check sum error in Pcode

x x 20 signatur at Pcode invalid

x x x 21 less memory for eeprom range

x x x 22 eeprom write protected

x x x x 23 timeout while eeprom programming

x x 24 exchange of variables:no response of target module

x x x 25 exchange of variables: no valid target program loaded

x x x 26 exchange of variables:invalid variable indicator

x x x x 27 exchange of variables: type mismatch

x x x 28 exchange of variables:checksum error

x x x x 29 constant assignment not possible

x x x x 30 task already activ

x x x x x 31 invalid signatur in eeprom

x 32 wrong memory assignment in eeprom 

x x 33 checksum error in eeprom

x x 34 invalid motor number

x x x 35 not in use

x x 36 error in module: assigning logical axis

x x x 37 error while movement of dosing unit

x x x 38 error while moving an axis

x x x x 39 error whil moving two axles simultaneously

x x 40 FIFO overflow

x x x 41 not in use

x x x  42 not in use

x x x x 43 not in use

x x x 44 not in use

x x x x 45 not in use

x x x x 46 not in use

x x x x x 47 not in use

x x 48 not in use

x x x 49 not in use

x x x 50 not in use

x x x x 51 function not present

x x x 52 wrong parameter

x x x x 53 data range of function exceeded

x x x x 54 limits of machine exceeded

x x x x x 55 reserved

x x x  56 limit switch approached

x x x  x 57 command ignored

x x x  x 58 polygon memory exceeded

x x x  x x 59 write protected

x x x x 60 not enough eeprom

x x x x x 61 program stack overflow

x x x x x 62 program not defined

x x x x x x 63 invalid register index

x 64 transcription error

x x 65 reply overflow

x x 66 internal error

x x x 67 control deviation at Z-axis

x x 68 reserved

x x x 69 reserved

x x x 70 commando  SETADR not allowed

x x x x 71 reserved

x x 72 checksum error in program memory

x x x 73 checksum error in a register

x x x 74 checksum error at modul address

x x x x 75 reserved

x x x 76 load circuit shutdown  because of MCM overload

view of the LED panel of the PLC

u0 0 0 u1

u2 0 0 u3

u4 0 0 u5

u6 0 0 u7
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Malfunktion resulting from electri-
cal or mechanical causes are not
covered by the present operating
instructions.Operational distur-
bances caused by the operating
system of the AVSPro II device
can be classified roughly in two
categories.

Trouble shooting9

System and runtime errors:
In these cases the user has to put
down and tell the service depart-
ment as accurately as possible
the wording of the message
appearing on the screen as well
as the circumstances leading to
this error message.
It can, however, not be excluded
that some of these errors can be
avoided by way of careful para-
meterisation, or by a reset, res-
pectively. 

Applicable to several timeout
errors: 
If the repetition of the transmissi-
on remains without success, an
unrecoverable error is present in
this case, too; please compared
to section 8, “error messages”.

Unrecoverable malfunction9.1

Most of the recoverable operatio-
nal disturbances can be attribu-
ted to erroneous input or incor-
rect parameterisation in of the
ViscoPumps, the thermostats, or
to an error in the positioning of
the transfer station and  erro-
neous viscometer data.

Recoverable malfunction9.2
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Erroneous input9.2.1

In most cases, erroneous input
will not directly lead to operatio-
nal malfunction, but will become
obvious only during or after the
measurement process.

Erroneous numerical inquote for:
The major part of erroneous input
leading to improper processes is
prevented by a plausibility verifi-
cation (for instance, input of 0 for
a constantetc.).  If, however, erro-
neous input is e.g. caused by a

shift of the decimal point, the
program is, of course, unable to
verify the admissibility of the
value as long as the numerical
value is within the plausibility
limits.
Other known erroneous input
includes the quantity details
applicable to the ofrinsing of the
viscometer. Since the absolute
quantity of the sample is not
known to the system, a too high-
number of rinsing processes

(with the next sample) may cause
that an inadequate quantity of
sample remains for the measure-
ment, with ther  esult that the
ViscoPump will be excluded from
the measurement process after a
pre-programmed number of
attempts. 
In such cases it is up to the user
to ensure the consistency of the
numerical values.
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The input of incorrect parameters
is critical with regard to the ope-
ration of the ViscoPumps. Below
please find some examples:

· ViscoPump parameters:
Ramp value too high

· Viscometers size 0c, solvents
dichloromethane:
Set ramp value
Ramp value 100%

· Error:
After a short time, the solvent will
splash upward inside the capil-
lary and trigger the upper optoel-
ectric barrier, a condition which
will frequently lead to error mes-
sages.

· Elimination:
Set the ramp value to the smal-
lest value possible, then adapt it
stepwise.

· ViscoPumpparameters:
Discharge time too short

· High toughness of the sub-
stance under test (for instance 
< 100 mmÇ/s) Evacuation time
30%

In this case, a part of the sub-
stance under test remains within
the viscometer. After multiple fil-
ling processes, it may happen
that the viscometer is over-filled,
and the substance under test
may reach into the thermostat
bath; as a result, the measure-
ment stations is removed from
the process control for reason of
automatic error detection.
In this case, error elimination can
be made on-line.

· Elimination:
Set evacuation time to 150%,
then adapt stepwise.

· ViscoPumpparameters:
Come off performance for the rin-
sing 

In this context, please refer to the
warning information contained
insection 3.9.4

· ViscoPump parameters:
Sucking process over N1 too
short

For all viscometers and sub-
stances under test

The standard methods, e.g. for
Ubbelohde viscometers, require
that the substance under test is
sucked up at least up to half of
the so-called fore-running ball. If
this requirement is not met, there
may be an incorrectness in the
measurement results which may
lead to noticeable deviations in
the case of high-precision mea-
surements.

· Elimination: 
Extend the time in an adapted
manner.

Incorrect ViscoPump parameters9.2.2
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Incorrect positioning of the transfer stations9.2.3

In principle, such an incorrect
positioning is only possible if the
“teach-in“  function (please refer
to section 3.9.1.1) was not run
carefully enough. Such an incor-
rect positioning, however, may
result from a series of prompts to
be answered in the course of pro-
gramming during operation with-
out involvement of a viscometer.

Please compare to section  4.8.2,
and figure 68:
At this point you are asked for the
type of the thermostat used.
Depending on the answer to this
question (yes or no) the ther-
mostat and thus the positioning
to be used will be determined!

So if an incorrect thermostat type
is input here, the mis-positioning-
described below including a
series of other malfunctions will
occur as well:

The sample needle does not hit
the docking station properly.
Since the force used to perform
this motion is set to a minimum
by a limitation of current, no
mechanical damage will occur,
but the motion itself will be stop-
ped. Since no feedback of the

positioning will occur, a wrong
position will be assumed as a
reference at the end of the posi-
tioning travel.

As a result, the backward move-
ment will inevitably lead to the
operation of theend-position
switch. This will signal to the con-
trol that a malfunction is present,
and all other motional processes
will be stopped. This may lead to
messagessuch as “Z reference
travel impossible” appearing on
the screen, and in the worst case
no message at all will be genera-
ted, with the result that the
system stops. 
Please refer item 8.2: Error mes-
sages of the PLC

Elimination: The state of the end-
position switch of the Z (vertical)
axis can be read from the light-
emitting diode of the respective
end-position switch. In this case
it is most likely that the upper
(visible) end-position switch was
operated, which can be seen
from the fact that the light-emit-
ting diode is off!

In this case, the axis under con-
cern has to be moved out of this

position; preferably, all axes
should be moved away from the
position of the end-position  swit-
ches. It requires then a certain
mechanical force to move the
axes against the power of motor
and its holdingmoment.

As soon as the activation of the
end-position switch is reset, the
program can be started again
without any problems. 
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