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Safety Precautions

§ Please observe the operating and safety instructions for the mass
comparators.

§ The electrical connections must not be detached or altered. 
This applies in particular to the green-yellow grounded connec-
tions between the individual components. Alterations can 
influence the operational safety and function of the devices.

§ Do not reach into the path of the robot during operation. This
poses a risk of crushing.

§ Do not place any objects into the path of the robot.

§ Maintenance hatches on the outer wind shield should only be
opened by specially trained personnel.

§ All attachments or fittings in the comparators or outer wind
shield can have a significant influence on the function or the
performance of the Sartorius CCR. Only attach non-magnetic
parts. Electrical power dissipation can influence the performance
of the Sartorius CCR.

§ Check the weight stations on the reference magazine and 
turning magazine regularly for contamination and damage.
Clean or notify the Service department if necessary. 

§ The Sartorius CCR must be set to standby prior to pivoting the
turning magazine or opening the reference magazine doors.

§ Do not place any weights that fall outside of the geometric
specifications, or that are heavier than 1 kg or 10 g respectively,
on the magazine stations. Weights that are too small or too
large present a risk of striking something or falling off.

§ Incorrectly placed specimens can be damaged or can damage the
Sartorius CCR.

§ If the control PC is part of a potentially susceptible network
environment, regular updates to the operating system and suit-
able virus protection measures must be assured. Security can be
increased using a firewall that releases corresponding network
ports explicitly and exclusively for the remote control of the
comparator and that authorizes the corresponding IP addresses
for remote control.

§ Cleaning of all outer surfaces may only be carried out using 
a soft dry cloth. Do not use solvents.

§ If the robot does not start automatically after an electrical power
outage, follow the restart/recovery procedure on page 28.

§ The mass comparators’ scale displays are on “standby” after an
electrical power outage and must be switched on using the blue
I/O button. Do not change this behavior in the scale configura-
tion menu!

§ Working on the robot with the doors open calls for great care,
due to the risk of injury.

§ Please do not touch the weight grabber because the grabber
teeth are sensitive. If the grabber teeth should become bent,
please inform the Sartorius Service Department and cease 
operation with the equipment.

The area of use for the CCR 10–1000 is the determination 
of weights from 1 mg to 1 kg. This can be determined with
accuracy classes E1, E2, and F1 according to OIML R111, or
class 0, class 1, and class 2 according to ASTM E617 [1]. Table 1
gives information regarding the technical data for the robot:

Table 1: 
CCR 10-1000
CCR-10 CCR-1000

Area of use 1 mg–10 g 10 g–1 kg
Max. weight 10.1 g 1002 g
Resolution 0.1 μg 1 μg
Repeatability, s* 0.3 μg 3 μg (<100 g) 5 μg
Repeatability (typical), s* 0.2 μg 2 μg
Linearity 1 μg 20 μg
Electronic weighing 
capacity 3.5 g 2.1 g
Magazine stations 39 21
Optional magazine 
stations 26–65 2–39

Dimensions of the CCR 10–1000: 1900+1250+2300 mm
(width+depth+height)

10 g comparator:
The grate width of the placement stations is 1.8 mm; 
any weights which can be securely placed on the grate can be
used. We recommend a minimum weight diameter of 3 mm. 
It is possible to use a 100 mg weight with known mass as a base
for very small or irregular weights.

1000 g comparator:
The grate width of the placement stations is 4.5 mm; 
any weights which can be securely placed on the grate can be
used. We recommend a minimum weight diameter of 10 mm.

Environmental sensors:
The housing offers sufficient space for your own sensors; 
these are also available from Sartorius if required. CAD drawings
are available on request.

Software:
The CCR_Client program is detailed further in this operating
manual.
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Startup

Switching the System On and Off

The system should not be switched off, even during breaks in
measuring. The Sartorius CCR is designed for permanent opera-
tion and requires a long warm-up period after being switched
on.

Switch-on Procedure:
1. Switch on the main switch on the multiple socket outlet. 
2. Switch on the control PC. 
3. Check that the portal arm is in a safe corridor.
4. Switch on the control electronics.
5. Switch on the scale using the I/O button on the display.
6. Initialize the system.

Switch-off Procedure:
1. Finish job and relieve the scale of any loads.
2. Switch off the control electronics.
3. Switch off the control PC.
4. Switch off the main switch on the multiple socket outlet.

Loading and Unloading of the CCR

The Sartorius CCR enables direct mass comparisons and 
connected weighing in the nominal range of 1 mg to 1 kg. 
The weights must be manually placed on the magazine stations
by the operator prior to the mass comparison. The mass compar-
isons desired will then be automatically processed without oper-
ator input. The weights can be removed by the operator after
the mass comparisons. All magazine stations are clearly labeled.
The turning magazine doors can be opened during a measure-
ment. The reference magazine doors may only be opened if the
robot is in the park position (weight grabber at highest position). 

Before the Measurement/Loading Procedure: 
1. Open the turning magazine door.
2. Ensure, by conducting a visual check, that the stations to be

loaded are free.
3. Place the weights on the free magazine stations, taking care to

place them securely and centrally. Use the ring marking to place
the weights centrally. Lay wire weights in the V-channel in order
to avoid twisting; see chapter on “Loading a Magazine” for more
details. Do not slide the weights onto the stations, always lift
them!

4. Enter magazine loading in the software.
5. Check that the robot is in the park position: weight grabber at

the highest position. 
6. Carefully rotate the turning magazine in the robot. Loosen the

quick clamp to do this, and then tighten again after turning.
Turn slowly so that the weights do not shift.

7. Start measurement.

After the Measurement/Unloading Procedure:
1. Check that the robot is in the park position: weight grabber at

the highest position. 
2. Open the turning magazine door.
3. Rotate the turning magazine carefully outwards. Loosen the

quick clamp to do this, and then tighten again after turning.
Turn slowly so that the weights do not shift.

4. Remove weights.

4



5

Information Panel

Figure 1: Information panel

1. Position and turning angle of the CCR robot weight grabber in
the space

2. Current display for the 10 g and 1000 g comparators
3. Shows the current connection to a mass comparator
4. Tabs for the individual panels

– Information displays current information about the CCR robot
– Extended control contains control elements which are useful

primarily after an emergency stop
– Tasks and magazines contains all elements necessary to 

generate tasks and send them to the robot
– Results contains the facility to display the results of current 

or old measurements
– Local client configuration contains the network configuration

and the location of the saved measurement results
5. Robot status

6. Shows the temperatures at the comparators, the magazines, 
and two additional attached sensors

7. Air humidity in the 10 g and 1000 g comparator as well as the
prevailing air pressure

8. Shows which stage of the procedure the system is currently 
processing:
– Current main task: Shows what is currently being processed, 

e.g. comparison of two magazine stations
– Section in main task: Shows the current cycle, e.g. 6 of 7

ABBA cycles, as well as the part of the ABBA cycle being
processed

– Current subtask: Shows movements as well as opening and
closing of the wind shield

9. Compensation of specific mass comparators, setting of the
internal substitute weights

Software Description



10. Shows all that still remains to be processed
11. Buttons for directing the job:

– Emergency stop: Represents the emergency stop switch
whereby the system halts immediately, and the weights as
well as the robot remain in their present position. Press this
button ONLY in the event of an emergency and not to finish
a measurement!

– Init system: Initialize the comparator, i.e. start the motors
and the incremental counters; establish operational readi-
ness. It is possible that the robot will move after pressing init
to initialize the positioning (required once after powering
up). Please take care.

– Clear Task Stack: Deletes the main task stack. This button 
is only active if there is no job running.

– Pause: The system completes the current step in the main
task stack and then brings the weights back to their starting
position, and the robot moves to the park position. Pause is 

gray/inactive as long as the robot is waiting for a job to be
received or continued. Pause is active if a job is running.

– Run/Continue: Starts or continues a job after it has been
interrupted by pressing the Pause button. The button is
gray/inactive if the Init System button has not yet been
actuated, or if a measurement is already in progress.

12. Shows the current status of the connection to the robot and
the job processing.

13. Estimated time remaining for the job to be processed; 
estimated completion time for the job; name of the current job.

14. Last error reported by server.

Extended Control

15. Moves the robot arm to the park position. 
If gray/inactive, please actuate the Init System.

16. Deletes the top task in the main task list.
17. Opens and closes the 1 kg comparator wind shield.
18. Opens and closes the 10 g comparator wind shield.
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Figure 2: Extended Control panel



Tasks and Magazines

19. Composition of a job
– Job name: State a name for the job
– Edit Allocation: Allocate the magazine stations for the

weights, as well as their dimensions
– Add center task: Order to center a weight
– Add transfer task: Order to transfer a weight from one

magazine station to another. This can be necessary if a 10 g
item must be available to both comparators

– Add compare task: Order to compare two weights
– Add service task: Order to create a service (more details to

follow later)
20. Set the accuracy class for the complete job as well as the com-

parison method (whereby tasks can be edited individually and
can be assigned a different accuracy level); point in time from
which the processing of the job should be started

21. Create a new job and delete all current data in the Comparator
Tasks, as well as in the Edit Allocation menu; load a job that
has already been created, or if a job has already been created,
and another must be added to it, the operator is asked if these
two jobs should be merged. Here the magazine loading of the
last loaded job has priority, and the old magazine loading is
overwritten; see Fig. 5. The comparator tasks of the job to be
loaded are added to the existing ones; overwriting the maga-
zine loading can lead to inconsistencies, therefore the com-
parator tasks must be checked continuously! Save a job to a
file.

22. List of tasks to be processed for the job prepared
23. Edit the selected task, move a selected task up or down, and

remove selected tasks; send the task list for the comparator to
the server so that this can be processed

24. List of tasks that already exist in the server ready to be
processed; delete this list
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Figure 3: Tasks and Magazines panel 



Magazine Allocation
The placement stations for the weights are entered into the 
program in the Magazine Allocation menu. There are two
options here. A previously saved arrangement of weights on the
magazines can be recalled via the Load button. If desired, several
arrangements can be loaded, and these are then combined. 
If a discrepancy should arise during this process because stations
are already occupied, the weights belonging to the last loaded
arrangement have priority; see Fig. 5. In the example, magazine
loading arrangement 2 is loaded and added to magazine loading
arrangement 1. The operator is not asked whether this loading
arrangement should be merged with the other during the load-
ing process! If this combining of the newly loaded arrangement
with the current arrangement is not desired, the magazine load-
ing arrangement must first be deleted (clear all mags) and then
the desired new arrangement loaded. If you prefer to use your
own arrangement of weights on the magazines, select a suitable
magazine, and enter the corresponding parameters (nominal

weight, possible identifiers for a weight, diameter, height) into
the corresponding list. When performing these steps, ensure that
the limits listed for the weight or dimensions are not exceeded
or undercut. There is no maximum character length. However,
no more than 20 characters should be used for the sake of 
legibility. Equals signs cannot be used and the name should not
contain spaces (hint: use underscores). Depending on the robot
configuration, up to four magazines (A-D) are available for the 
1 kg comparator, as well as a maximum of four magazines (F-I)
for the 10 g comparator. The magazines E1 to E3 are magazines
for the 1 kg comparator, which can accept weights with larger
dimensions, e.g. disk weights or buoyancy artifacts. If a com-
plete deletion of the station distribution for the weights in the
magazines is to be carried out, this can be achieved with the
Clear all mags button. After completing the desired adjustments,
exit the menu via the “OK” button, and the current loading of
the magazine will be saved internally for the job.
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Figure 4: Magazine Allocation menu
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Figure 5: Combining of magazine loading arrangements

Center Task
Center Task serves to center the weight on its station, because
the weights are not usually precisely centered when loaded onto
the magazine. To achieve this, select a weight or several weights
from the list to be centered. Here, the number of centering
cycles can be adjusted as desired from 1 to 99. The default 
setting depends on the accuracy profile used. After selecting one
or more weights and the number of centering cycles, select “OK”
if the task should be entered in the comparator task list or 
“Cancel” if the settings should be discarded.

The centering of weights can only be carried out with the 1 kg
comparator, since only this one is equipped with a Centermatic
device.

Figure 6: Center Task menu
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Transfer Task
The Transfer Task serves to transfer weights between the small
and large magazines. As an example, a 10 g weight has been
nominated to be used on both comparators. The current station
and the desired station for the weight are set for transfer. 
By pressing “OK,” the change becomes effective, and the task is
added to the comparator task list. “Cancel” discards the settings
and returns to the previous menu.

Compare Task
In Compare Task, there is the option to select a comparator
where the comparison is to be carried out or to measure on both
comparators simultaneously. This can be advantageous if time
saving is a priority. But using both comparators at the same time
means that the accuracy is limited. After the comparator has
been selected, select the weights to be compared with one
another, either individually or in combination. The left-hand 
column corresponds to the 10 g comparator, and the right-hand
column to the 1 kg comparator. A further menu, where profiles
for the accuracy classes and the comparison method can be set,
can be accessed via “Extended Settings.”  The “Extended Set-
tings” allows you to overwrite the accuracy optimized manufac-
turers settings and should only be used when necessary. When
all the necessary adjustments have been made, the comparison
task is added to the comparator task list by pressing “OK.” “Can-
cel” discards the adjustments and returns to the previous menu.

Figure 7: Transfer Task menu

Figure 8: Compare Task menu



Compare Task – Extended Settings
The Compare Task extended settings enable an accuracy class 
to be set for an individual weighing process with profiles. 
Every profile comprises various parameters of the weighing
process (e.g. drive speed of the robot). The profiles are optimized
by the manufacturer for individual accuracy classes and named
accordingly. Your own profiles can also be created if desired, by
contacting Customer Support. ABBA is the standard comparison
method set in the profiles. However, other methods (ABA ABA;
ABA BAB) can be selected. The number of comparison cycles 
is preset depending on the profile, but can be freely selected
between 1 through 99. Furthermore, a time delay (Delay) can be
set for each of the comparators. This determines the time after
which the measurement can begin so that the comparator can
settle. The integration time for the measurement is likewise
freely adjustable. During the weighing process, the 1 kg com-
parator offers the option of setting the centering cycles for the
weights directly in Compare Task. Both comparators offer the
option of setting the pre-cycles. After carrying out the selection,
the settings are applied by pressing “OK.” “Cancel” discards the
settings and returns to the old menu.

Figure 9: Compare Task – Extended Settings menu

Service Task
Service Task serves to insert a sensitivity test for a scale, 
to test the corner load on the 10 g comparator, to implement
delays between tasks, and to calibrate a scale. After selecting 
the appropriate item, the selected menu is made available by
pressing “Next.” “Cancel” discards the task and returns to the
previous menu.

Figure 10: Service Task menu
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Sensitivity Test
The menu offers the option of checking the sensitivity of each
scale using a test weight. For this, the magazine station of the
test weight is entered, and in the case of the 1 kg comparator,
the station for a base weight is also entered. The number of

Figure 11: Sensitivity Test menu (left); Extended Settings menu of the Sensitivity Task (right)
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measurements can be varied between 1 and 99. The “Extended
Settings” button and corresponding menu are configured identi-
cally to the “Extended Settings” menu of Compare Tasks, except
that it is not possible to select a comparison method. The cen-
tering of the weights is omitted from this menu.

Corner Load Task
The corner load test menu creates a task to check the corner
load error on the 10 g comparator. A corner load test is not 
possible on the 1 kg comparator side, because a Centermatic is
integrated there. For the corner load test, the magazine station
where the test weight is placed is selected, and this is then used
to test the 10 g comparator, in order to determine the corner
load error. After selecting the magazine station, the task is
entered into the comparator task list by pressing “OK.” “Cancel”
discards all settings and returns to the previous menu. 

Figure 12: Corner Load Task menu
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Delay Task
Delay Task serves to insert a time delay between two tasks or
before the start of a job. The selection is between a fixed delay,
which can amount to seconds or hours, and a fixed point in 
time when the measurement can first be started or can first be
continued. If neither radio button is selected, the bottom menu
item is the default selection.  

Figure 13: Delay Task menu

Adjust Scale
The Adjust Scale task is used to readjust the comparator in 
question. With the 10 g comparator, the corresponding maga-
zine station where the 2 g reference weight is located is selected.
For the 1 kg comparator, the magazine station where the tare
weight is located is also selected. This is necessary because 
with 2 g, the comparator is not yet in the defined measurement
range. Weights up to the diameter of a 100 g knob weight
(diameter d = 44 mm) can be used as tare weights, according to
OIML. Pressing “OK” exits the menu and enters the Adjust Scale
task into the comparator task list. “Cancel” discards the settings
and returns to the previous menu, without making any alter-
ations.

Adjust Scale is identical to Sensitivity Test in most regards, 
with added effect that the comparator is adjusted here.

Figure 14: Adjust Scale menu



Results
The results for the current job are retrieved from the server and
displayed by pressing “Refresh.” The jobs are saved on the server.
TaskID indicates the comparison of two weights. Date/Time 
indicates when this measurement was started. The magazine 
stations are listed under ‘A’ and ‘B’; weight combinations can
also be listed here. Value shows the value in mg. Std.Dev. is the
standard deviation of the measurement and is shown in μg. 
By double-clicking on a measurement, it is possible to inspect
the individual results of the measurement parts. A file viewer
opens for this. This then shows the individual measurements. 

It is possible to have the list automatically update itself if the
“refresh automatic” box is ticked; this will ensure that the list is
always kept up-to-date. Furthermore, it is possible to load old
measurements by clicking the “Load Old Jobs” button. Here it is
possible to find the desired measurement and to display the
results list. 
The name of the current job is in the “Job Name” field, and the
location where the results are stored is listed in the “Results have
been saved to” field. This location can be any writable medium
(network, server, USB stick, etc.) The default location for storing
results is set in the “Local client configuration” panel; 
see next page.
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Figure 15: Results panel



Local Client Configuration
The settings for the network connection to the CCR-server can
be set under this tab. Port 35320 is used as the port (see page 29).
Whether or not the client is to be automatically connected to
the server after startup is determined by whether the “autom.
connect/reconnect” box is ticked. If it is ticked, a connection
attempt is made approx. every three seconds. It is recommended
that “autom. connect/reconnect” is activated.

Furthermore, the directories for the scripts and the results 
are freely selectable. There is also an option to save results in
subdirectories with the date and time — this is also strongly 
recommended.

If required, Task Management can also be accessed via
ScalesNet. The corresponding checkbox should be ticked for this.
This results in the corresponding elements in this program being
suppressed, and the CCR client can then only be used to display
the current status and results.

After all the necessary information has been adjusted, this can
be saved and applied via the “Save and apply” button.

15

Figure 16: Local Client Configuration panel



In order to carry out a measurement, it is advisable to note the
general construction and features of the robot that should be
considered during a measurement. Furthermore, it should also
be noted what to do in the event of an emergency and corre-
sponding emergency stop, instigated either by the operator 
or automatically by the machine itself.

Figure 17: Schematic composition of the CCR 10-1000 comparator
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Carrying Out a Measurement

Schematic Composition of the CCR 10-1000
The schematic composition is described in more detail in Fig. 17.

1. 1 kg comparator for comparing weights
2. 10 g comparator for comparing weights
3. Set-down station for gathering combinations of weights 

together
4. Turning magazine for the 10 g comparator as well as set-down

station for reference weights
5. Turning magazine for the 1 kg comparator as well as set-down

station for reference weights
6. Position marker on the X axis that identifies the position of the

weight grabber in the collision-free corridor
7. Weight grabber for transferring individual weights or combina-

tions of weights on the comparators



The turning magazine for the 10 g side is shown in more detail
in Fig. 18; the 1 kg side is similarly constructed. The turning
magazine comprises three magazine rows on each side and a
bridging magazine, which is attached above the turning device.
The bridging magazine is accessible separately via a tilting door
and is used in preference for placement of reference weights
which must remain in the robot for a longer period. To load the
turning magazine, the quick clamp is loosened, and this allows

the turning magazine to be rotated 180°. After loading, the
turning magazine is rotated 180° again, so that the weights to
be measured come to rest on the weight grabber side in the
inner compartment. In addition, the quick clamp is then locked
again, so that three magazines can be loaded for a measurement
and three further magazines can be prepared. When doing this,
ensure that the turning magazine is rotated carefully. All doors
must be closed securely and if necessary locked!
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Figure 18: Turning magazine of the 10 g comparator incl. bridging magazine



Loading a Magazine
When loading the magazine, ensure that the physical properties
of the weights are suitable for the corresponding placement 
station, i.e. they should not have too large dimensions, or be too 

heavy or too irregularly shaped. One possible loading configura-
tion is shown in the following figure.
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Figure 19: Arrangement of weights on the turning magazine stations

Figure 20: Wire weights in the V-channel of the magazine stations, and placing a weight

When loading, ensure that the weights are placed centrally.
Weights must not topple over or, if irregularly shaped, weights
must be determined and an appropriate base should be placed
underneath them. Station F4 in the above figure shows a weight
that has toppled over; this must be avoided! The weights should
be set down on the stations using only special tweezers. The

best suited tweezers are those with plastic tips since these will
not damage the surface of the weights; see Fig. 20. Wire weights
should be laid down with one side in the V-channel of the 
stations so that they sit securely. Always pick weights up to
reposition them.



Example of a Measurement with CCR
In the measurement described below, the weights placed in the
magazines were centered, and then the 10 g comparator was
adjusted. The test weight was transferred to the 1 kg magazine
side, and this comparator was also adjusted. After that, weights
with an accuracy class of E1 were compared with one another.
In doing this, only individual weights were compared with one
another, and weight combinations were omitted.

Step 1
Open the “Tasks and Magazines” panel and create a new job
here using “New job”. A new name for this can be entered in the
“Job name” field. Later, the job can be saved under this name.
Set the desired accuracy class and start time/date. Inform the

program of pre-allocated magazine stations using the “Edit 
allocation” button. To achieve this, the magazine in question 
is selected, and the weight mass, weight ID, and weight dimen-
sions associated with each occupied station are set. This is
shown for magazine F in the following figure. Here, weights
with a mass of 2 g are placed on each of the stations F1, F2, and
F3. The weights on F1 and F2 are from the same set, whereas
one is differentiated by a point which is represented by the star
in the ID. The weight on station F3 is a calibration weight,
which must be used to calibrate the scale. In addition, the
dimensions of the three weights are entered. Care is taken with
all data to ensure that these do not exceed or undercut the per-
missible properties of magazine F. After all necessary magazines
have been processed, the screen is closed using “OK,” and this
also saves the settings.
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Figure 21: Loading the magazine stations in magazine F (10 g comparator side)



“Add center task” and select all of the stations in order to 
center them. The number of centering cycles depends on the
profile selected (with E1, it is 10 cycles). However, this can be
varied. Confirm your selection using “OK.” Fig. 22 shows one
possible configuration.

Step 3
Create a sensitivity test with the calibration weight, in order to
adjust the 10 g comparator. For this, open the “Add service task”
window, select “Sensitivity test for a scale,” and open the next
window with “Next.” Select the 10 g scale here and the station
with the calibration weight, which is F3 in the example. For suf-
ficient measurement results, select five measurements, and con-
firm the settings using the “OK” button; more detail is shown in
Fig. 23. In order to use the calibration weight, this must still be
entered into the robot. To do this, use the scale display for the
10 g comparator on the robot. Press “Setup”→”Balance Scale”→
“Calibration adjustment”→”Parameter for ext. weight” and enter
the value of the calibration weight here. Make sure that nothing
is entered in the “weight ID” field. After completing the input,
confirm it with “Enter” and save the settings. 

Next, select “Adjust scale” in the “Add service task” menu and
press “Next.” Select the 10 g scale and the calibration weight,
which is placed on F3 in the example, and press “OK.” This task
will adjust the scale with the calibration weight.

Check the adjustment of the scale with one further sensitivity
test. Open “Add service task” again, select “Sensitivity test for 
a scale” and press “Next.” Select the 10 g scale again and the
calibration weight. After selecting the test cycles, select “OK.”
The scale is now checked with the 2 g weight to determine
whether the display change agrees with the calibration value 
of the 2 g weight.
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Figure 22: Centering the weights with 10 centering cycles for
each of the placement stations

Step 2
After the CCR_Client has been informed of the positions at
which the robot can find the corresponding weights, these must
then be centered, because these seldom lie in the center of the
magazine stations when placed manually. To do this, open the

Figure 23: Sensitivity test for a scale and adjusting a scale



Figure 24: 
Transfer Task for the calibration weight from F3 to C5Step 5

Step 4
Because both the 10 g scale and the 1 kg scale must be adjust-
ed, the calibration weight must be transferred from magazine
station F3 to a free magazine station in the 1 kg comparator.
For this, open “Add transfer task.” Select station F3 as source of
the weight and C5 as the target. This magazine station lies on
the 1 kg comparator side. Confirm with “OK”; see Fig. 24. 

Step 5
Create a sensitivity test with the calibration weight in order 
to adjust the 1 kg scale. For this, open the “Add service task”
window, select “Sensitivity test for a scale,” and open the next
window with “Next.” Select the 1 kg scale here and the station
with the calibration weight, which is C5 in the example. Since
the measurement range of the 1 kg scale is not yet reached with
2 g, a tare weight is necessary (see page 13). In the example, 
a defined 100 g weight is added for the measurement. For suffi-
cient measurement results, select five measurements and confirm
the settings with the “OK” button; see Fig. 25. 

Next, select “Adjust scale” in the “Add service task” menu and
press “Next.” Select the 1 kg scale and the calibration weight,
which is placed on C5 in the example, as well as the 100 g weight
used, and press “OK.” This task will adjust the scale with the 
calibration weight.

Check the adjustment of the scale with one further sensitivity
test. Open “Add service task” again and select “Sensitivity test
for a scale” and press “Next.” Select the 1 kg scale and also the 
2 g calibration weight and the 100 g additional weight. After
selecting the test cycles, select “OK.” The scale is now checked
with the 2 g weight to determine whether the display agrees
with the actual value of the 2 g weight.

21

Figure 25: Sensitivity test on the 1 kg scale and adjustment of this



Step 6
The scales are now adjusted and can be used for mass compari-
son. To carry out a mass comparison, open “Compare task,” and
select the pertinent scale (in the example, both scales are used;
however these are not used simultaneously, but rather one after
the other). The example here shows the comparison of the
weights on F1 and F2; see figure below. If desired, combinations
can also be created. These are created in a similar way. After 
setting the two masses to be compared, the task is confirmed
with “OK.” This step is carried out similarly for the 1 kg scale
and the masses to be compared there.
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Figure 26: Comparison of weight at station F1 with weight at station F2



Step 7
After having added further mass comparisons, the list of jobs
will appear as shown in Fig. 27. The five comparisons should

now be duplicated by selecting them and duplicating them by
pressing the key combination “Ctrl+D.” After this has been car-
ried out, the job is saved using “Save job” so that it is available
from now on for subsequent repetition or alteration. 
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Figure 27: Roundup of tasks to be processed

Figure 28: Transfer of tasks to be processed to the robot server

After the list has been completed, this is transferred to the server
using the “Transfer job” button, provided there is a connection
to the server. If there is an existing connection and the data is
transferred, this is shown in the following window. 



If no errors arise during the transfer, the “Tasks and magazines” window now looks like this:

Step 8
In order to process the tasks, select the “Information” tab and
initialize the robot with “Init System.” By pressing this button,
all drive systems and scales are switched to active.  The “Init 
System” must also be actuated after any emergency stop in
order to re-initialize the system. After the initialization, the

“Run/Continue” button is switched to active, and the “Main task
stacks” can start processing. After “Run/Continue” is actuated,
this button is ghosted to gray once again, and the “Pause” but-
ton is switched to active. From now on, the row after each task
will be processed until the operator presses “Pause” or the whole
stack is completely processed.
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Figure 29: Tasks and magazines menu after duplication of Compare Tasks and transfer to CCR



Figure 30: System to be initialized (top picture) and running job (bottom picture)
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Step 9
The results can be seen on the “Results” page and can be
retrieved from the server via the “Refresh” button. They can also

be reinstated later via the “Load old jobs” button. When refresh
is actuated, the current measurement results for the job that is
presently running appear; see Fig. 31.
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Figure 31: Measurement results



If a row is now selected and activated by double-clicking, 
a further window opens which contains the individual results 
of this individual measurement. This is shown in Fig. 32. 

Figure 32: Individual results of a measurement

27

The results files and the files for the individual jobs can be
found in the folder defined in “Local Client Configuration.” 
The job file used is shown as an example. It shows the command
sequence that the server should process in a readable form. 
The following text typifies this:

COMMAND OPERATION=NEW NAME=test26a PROFILE=E1 
USING place=A1 nominal=1000 diameter=48 height=82 id=1kgset1
USING place=A5 nominal=100 diameter=18 height=40 id=100gset1
USING place=A7 nominal=20 diameter=12 height=20 id=20gset1
USING place=B1 nominal=1000 diameter=48 height=82 id=1kgset2
USING place=B5 nominal=100 diameter=18 height=40 id=100gset2
USING place=C1 nominal=20 diameter=12 height=20 id=20gset2
USING place=F1 nominal=2 diameter=5 height=8 id=2gset1*
USING place=F2 nominal=2 diameter=5 height=8 id=2gset1
USING place=F3 nominal=2 diameter=11 height=2 id=calweight
USING place=G1 nominal=10 diameter=10 height=16 id=10gset1
USING place=G2 nominal=10 diameter=10 height=16 id=10gset2
CENTERING PLACE=A1 
CENTERING PLACE=A5 
CENTERING PLACE=A7 
CENTERING PLACE=B1 
CENTERING PLACE=B5 
CENTERING PLACE=C1 
SENSITIVITY PLACE=F3  CYCLES=5
ADJUSTMENT PLACE=F3
SENSITIVITY PLACE=F3  CYCLES=1
TRANSFER FROM=F3 TO=C5

SENSITIVITY PLACE=C5 HPlace=A5 CYCLES=5
ADJUSTMENT PLACE=C5 HPlace=A5 
SENSITIVITY PLACE=C5 HPlace=A5 CYCLES=5
COMPARE APLACE=F1 B1PLACE=F2
COMPARE APLACE=G1 B1PLACE=G2
COMPARE APLACE=A1 B1PLACE=B1
COMPARE APLACE=A5 B1PLACE=B5
COMPARE APLACE=A7 B1PLACE=C1
COMPARE APLACE=F1 B1PLACE=F2
COMPARE APLACE=G1 B1PLACE=G2
COMPARE APLACE=A1 B1PLACE=B1
COMPARE APLACE=A5 B1PLACE=B5
COMPARE APLACE=A7 B1PLACE=C1
COMPARE APLACE=F1 B1PLACE=F2
COMPARE APLACE=G1 B1PLACE=G2
COMPARE APLACE=A1 B1PLACE=B1
COMPARE APLACE=A5 B1PLACE=B5
COMPARE APLACE=A7 B1PLACE=C1

The results of each job are saved in the results folder, whereas
there are three files available for every task where a measure-
ment was carried out. The file with the “res” file extension is in
the ASCII character set so that it can be read by any editor. 
The file with the “csv” file extension is intended for further 
processing in Excel. The file with the “dsc” file extension con-
tains information about the corresponding task, but no results.
In addition, there is a file in every folder with the name 
“summary.txt” in which the results are recorded in short form.



Recovery of the System

What to Do After an Emergency Stop 

An emergency stop can occur for the following reasons:

§ Actuation of the electromechanical emergency off switch on the
equipment.

§ Actuation of the emergency off button on the CCR Client.

§ Opening a door on the robot.

§ Electrical contact in the event of a weight being disturbed.

In the above cases, the system stops immediately, and all motors
are switched off. To reactivate, proceed as follows:

– Working on the robot with the doors open requires great care
due to the risk of injury.

– Do not touch the weight grabber due to the sensitive grabber
teeth. If the grabber teeth bend, inform the Sartorius Service
Department and cease operation with the equipment!

– If weights are lying on the grabber, they must be removed 
manually. 

– The portal must be moved into the safe corridor manually. 
There is a red label marked “safe” attached to the robot arm for
this; see Fig. 33. This label must line up with the label on the
frame as precisely as possible. (See schematic composition of the
CCR 10-1000 on page 16, item 6). 

– In the event of a mechanical emergency stop, this must be 
loosened. The knob is loosened using a turning movement for
this purpose. 

– Close all of the robot’s doors.

– Actuate the “Init System” in the CCR Client, thereby switching
the motors on again.

– Bring the robot into the park position using “Move to park,”
which can be found under the “Extended control” tab, or if it 
is in the park position, actuate “Run/Continue” in order to 
continue with the current job.

– If there are weights lying on the comparators, open the wind
shield and remove the weights manually.

– Then close all the doors. Actuate “Init System” once again. 

– The system is now ready for operation again.

Figure 33: 
Holding point for sliding the portal into the safe corridor

If the weight grabber cannot be unloaded due to the current
position of the robot, it is possible to empty the grabber once it
has reached the park position. If Init System is not possible,
check whether the robot is in the safe corridor and that all doors
are closed.

Restart
Please follow the steps below:

1. Bring the robot into the park position:
– Actuate “Init System” in the CCR Client.
– Actuate “Move to park” in the Extended Control menu of the

CCR Client.
– Wait until the robot has reached the park position.

2. Remove the 110/220 V main power supply connector.
3. Wait 30 seconds.
4. Replace the main power supply connector.
5. Wait two minutes.
6. Actuate the blue I/O button on both scale displays in order to

switch the mass comparators on.
7. Actuate “Init System” in the CCR Client.
8. Wait until the beep stops (maximum 2-3 minutes; if this 

lasts longer or if the robot does not move, a fault has occurred.
In this case, go back to step 2 and repeat the sequence once
again.)

9. The robot is now ready for operation.
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Appendix

Network Information

The CCR robot software comprises a server and one or more
clients. The server application of the CCR robot runs internally on
LINUX Debian. The client software runs based on WindowsTM
on an operator’s standard PC. Communication between the 
server and the client occurs via a local network where the TCP/IP

port 35320 is used. This port can be configured on the server,
but should preferably not be changed. The server has an SSH
server running on port 22 for remote maintenance tasks. Other
network services do not run on the CCR robot. The schematic
composition of the network is shown in Fig. A.1.
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Figure A.1: Schematic network layout between server, clients, and internet

From this, the following network requirements for the CCR robot
can be derived:

§ Network connection 100BaseT with static IP addresses or DHCP
with name resolution.

§ All clients (e.g. CCR_Client.exe just as ScalesNet32) must com-
municate via port 35320. This port should only be routed
through a firewall by means of a tunnel, in case clients outside
the local network wish to access the CCR robot.

§ Optional extra functions:

$ The CCR robot optionally sends status information via e-mail.
For this to occur, it is necessary to be able to initialize an
SMTP connection to a local mail server or a mail server on
the internet. The operator is responsible for the mail server
and access to it. To achieve this, the CCR robot requires the
name and IP address of the SMTP server as part of its 
configuration.

$ The CCR robot optionally synchronizes its time via the NTP
protocol (port 123). The operator is responsible for the NTP
server and access to it. The CCR robot requires the name and
IP address of the NTP server as part of its configuration.

§ Only for maintenance purposes:

$ The CCR robot can create an FTP connection over the inter-
net in order to send status information and log files to an
FTP server which is operated by Sartorius.

$ An internet connection to the SSH port of the CCR server is
required, whereas a tunnel through the firewall and perhaps
NAT will be required. The port visible from outside can be
freely selected, but must be internally mapped to port 22 of
the CCR robot.

The network requirements for the CCR Client are as follows:

§ WindowsTM PC, 512MB RAM, 50MB hard drive space.

§ 100BaseT network connection or WLAN connection to a local
network with static IP addresses or DHCP with name resolution.



Section deals with the ScalesNet32 software
The following section deals with the ScalesNet32 software. 
This option is available for the CCR 10-1000. Here the same test
measurement is described as that already described with the CCR
Client. ScalesNet32 comprises four individual programs which
should run in parallel. ScalesNet-Server manages the database
and is the program that serves as the base module for the other
programs. This must always be running. ScalesNet-Printer creates
test records and prints as a file. ScalesDesk serves administration
functions such as managing weights, examining results, creating
new users, selecting pre-allocations in the magazine, etc. Finally,
ScalesMass serves to actually create a measurement and to send
this to the robot.

Comparison of Individual Weights with ScalesNet32

Below, the measurement that was initially carried out in the CCR
Client is repeated with ScalesNet32. In order to compare two
weights with one another, one must be declared as reference
and have a known mass and uncertainty. Reference sets are
defined for this. These can be entered in ScalesDesk under
“Database → Reference weights”. Reference set 1 is selected for
the following test. The masses of this set were previously entered
by the user. If reference sets with appropriate weights are
already available, these can be used; otherwise further references
must be created. The creation of new references is carried out in
the same menu.

30

Figure B.1: Standard set used

If not yet completed, an end customer for whom the weights 
are to be calibrated, should be defined in ScalesDesk under
“Database → Customer”. For internal comparisons, this can also
be a laboratory user. In addition, the manufacturer of the
weights that are to be used later for the measurement should be
defined under “Database → Manufacturer”. References, manu-
facturer data, and customer data are then available in Scales-
Mass for further processing. If references are going to be in 
permanent use on a magazine station, this can be harmonized in
ScalesDesk under “Database → Magazines”. These references do
not then need to be set in ScalesMass. Instead, these are located
on the station which was pre-defined for them from the outset.

If the pre-settings are sufficiently complete and the appropriate
scale is selected in ScalesMass, this should appear in the right
window margin if available. Two scales are shown in the figure
below. In this example the CCR 10-1000 is shown as number 2.



If there are no scales visible in the right-hand margin, the CCR
10-1000 is not connected to ScalesNet32. In this case, contact
the Sartorius Support Department.

In the CCR Client example, the 2-10-20-100-1000 [g] masses
were compared. The sensitivity test and the calibration of the
scale were omitted from the measurement with ScalesNet32. 
The scales are subject to a periodic cycle, and based on this, 
a message will be received from SaclesNet32 stating that the
scales must be recalibrated. 
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Figure B.2: ScalesMass menu including scales



In order to start a comparative measurement, click on the appro-
priate scale in the right-hand screen margin or on “Calibrate
customer weights” in the top menu. In the latter case, you must
still select the scale to be used to calibrate the specimens.
Select a placement station for the specimen in the magazine
window; see Fig. B.3. The comparator and the associated maga-
zine stations can be selected via the tab. If references are already
placed on the magazine in ScalesDesk, this is visible here. In the

example, placement station F1 is used. Enter a job number, 
a customer, a fabrication number, and the weights’ manufacturer
in the following menu; see Fig. B.4. The customer menu is con-
figured in alphabetical order. To select a customer, click on the
customer number in front of their name and confirm with “OK”;
see Fig. B.5. You can enter either your own manufacture number
or create a new one. Select the manufacturer from the list in the
manufacturer menu and confirm this; see Fig. B.5.
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Figure B.3: Magazine menu

Figure B.4: Calibrating a specimen, menu 1/3
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Figure B.5: Customer menu and manufacturer menu, both 
sub-menus from Fig. B.4

If more specimens are to be compared, the “Next test weight
with same order code” box must be ticked, provided that all of
these weights are to be calibrated in one job; see Fig. B.4. 
Press “Continue” to move on to the next menu.



The nominal value of the weight, the accuracy class, the design,
the dimensions, and the weighing standard are selected in the
following menu; see Fig. B.6. The identifier of a weight should

be clear and should only be used once. If two weights of 
identical mass are to be calibrated, these must have different
identifiers.
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Figure B.6: Calibration menu for a specimen, menu 2/3

Figure B.7: Calibration menu for a specimen, menu 3/3

The accuracy class selected here with the first weight defines the
accuracy class for the subsequent weights! In the example, E1 is
selected, and therefore the subsequent weights automatically

have an accuracy class of E1. Press “Continue” to move on to
the next menu.



In the 3rd menu, further specifications related to the material of
the specimen, the tare weights used, or the weighing process can
be manipulated; see Fig. B.7. For the example, all the settings
can be left as shown, since this is a special stainless steel weight.
A specimen number must be created nonetheless; click on the
“New Version” button to do this. This should result in the “Test
weight” and “Reference” buttons becoming active. Now select
whether you wish to place a further specimen or a reference as
the next weight. A reference is selected here for simplicity. Now,
the next station in the magazine is selected by default. If the
weight is placed there, select the corresponding reference set;
see Fig. B.8. The list on the right shows the reference set
weights. Select the relevant weight here and transfer it to the
placement station on the left by using the red arrow for the
appropriate direction. Any selected weight can be moved from
left to right or vice versa using the appropriate arrow button. In
the example, the 2 g weight is set to station F2 here. After you
have placed a weight, the “Test weight”, “Reference” and “Com-

parisons” buttons become active; see Fig. B.8. It is now possible
to start a measurement using the measuring button. However,
further weights should be placed. Press the “Reference” button,
and select the station for the next reference. In the example,
there are further references on stations G2 (10 g), B1 (1 kg), B5
(100 g), and C1 (20 g). After you have placed the last reference,
select the “Test weight” button to place the remaining speci-
mens. The remaining placement stations in the example are G1
(10 g), A1 (1 kg), A5 (100 g), and A7 (20 g). Which one is occu-
pied first is irrelevant; here station G1 is selected to place the 10
g weight. The calibration menu for the specimen should appear
similar to that shown in Fig. B.9 in the first stage. Nothing
should have changed with regards to Fig. B.4, except that the
manufacture number is now added on the right hand side. The
checkbox must remain active in order to continue to enter the
remaining specimens into the same job. Press the “Continue”
button to move to the next menu.
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Figure B.8: Placing references on a magazine placement station of the large or small scale



Figure B.9: Calibration menu 1/3 for a further specimen

Figure B.10: Calibration menu 2/3
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The calibration menu for the specimen is shown in Fig. B.10. 
As previously mentioned, the accuracy class can no longer be
changed and is fixed for all subsequent specimens. Specimens
that have already been defined for the same job can be found
on the right-hand side. Confirm the settings with “Continue”.
The menu that follows must be filled out in exactly the same

way as on page 36. Press the “New version” button. The only
difference is that the “Comparison” button is now also active;
see Fig. B.11. In order to place the remaining three specimens,
proceed as already described. Next, select the “Test weight” 
button and repeat the procedure.
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Figure B.11: Calibration menu 3/3



After all standards and specimens have been placed, the loading
of the magazine should appear as in Fig. B.12. When the last

specimen to be placed has been reached, select the 
“Comparisons” button in the calibration menu.
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Figure B.12: Loading of the magazine

Figure B.13: Creating the weighing comparisons



A new menu should appear; see Fig. B.13. This serves to create
the ABBA comparison. Either select the particular reference and
corresponding specimen/test weight manually and click on

“Define comparison”, or let these be defined automatically by
ScalesNet32 by clicking on “Automatic definition”.
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Figure B.14: Created ABBA comparisons

The comparisons were created automatically here and are listed
in the window below for checking; see Fig. B.14. In addition, 
a filter is available in case only particular magazines need to be
displayed. As can be seen in the table above, this is currently set
to “Show All”. In order to proceed, press the “Finish” button. 

In the following menu, the user is once again given the oppor-
tunity to adjust the profile of the measurement; see Fig. B.15.
The “Update” button shows the code that will be sent from
ScalesNet32 to the CCR 10-1000 server under the “Output for
robot” tab. Here the user can again check that the settings are
correctly sent to the robot; see Fig. B.16. If there are no errors,
the job is placed in the ScalesNet32 buffer by pressing “OK.” The
user is then returned to the ScalesMass main page; see Fig. B.17. 
The taskbar in the window reports that a job for the robot has
been received. Now pressing the [execute] button takes the user 

to the menu that sends the job to the router and starts the job;
see Fig. B.18. Please press “OK” to start the job. This will send
the job to the robot, which will then immediately start the meas-
urement. Please do not close ScalesMass, ScalesNet-Server, and
ScalesNet-printer while a measurement is underway! In the event
of an emergency, the robot can be set to emergency-stop by
pressing “STOP”. After the measurement is finished, ScalesMass
returns to the main page, and a test record is created. You will
be asked to enter a save location. The test record will open auto-
matically immediately after it has been saved. One such test
record is shown in Fig. B.19. If the results are required again at a
later point in time, these are available in ScalesDesk under “Work
orders → orders”. The calibration job for this measurement with
all its weights is shown in Fig. B.20. If no faults arise during the
measurement, all weights should be marked green.



Figure B.15: Job for robot, tab with job parameters
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Figure B.16: Job for root, tab with tasks for the robot
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Figure B.17: ScalesMass main page with the information that a job for the robot has been received (see below in the taskbar)
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Figure B.18: Menu for starting the measurement
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Figure B.19: Test record for the 100 g weight

Figure B.20: Calibration job and its results
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