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1. Introduction 
1.1. General Description 
The Super CS is a hybrid central station with coloring units. It consists of three layers: 

1. CD unit – batch type gravimetric dosing system. 
2. Nine BeltColors – loss-in-weight gravimetric dosing systems. 
3. Nine mixers – material containers with screw mixers. 

 
The CD unit prepares different mixtures of up to six ingredients and each mixture is 
diverted into a specific mixing hopper through a rotational distributor. The BeltColors 
add colors to the mixtures as required and the screw mixers blend the raw material to 
create homogenous mixtures at the containers. Eventually vacuum loading system 
conveys the prepared mixtures to the production lines. 
 

1.2. Features 

�  Cost effective 
�  Sensible alternative to nine independent dosing systems 
�  Serves up to nine production lines (or more if using the same batch and color). 
�  Dosing of up to seven materials per batch 
�  Individual gravimetric coloring unit (BeltColor) for each production line 
�  Individual mixer for each production line 
�  Stand alone system with self conveying system 
�  Overall system capacity of 1500 kg/h 
�  Easy color change 
�  Require small production floor space 
�  Material handling is done at one location 
�  No material handling by the injection machines 
�  Controlled by programmable logic controller (PLC) 
�  10" multi-language, color, touch LCD control display 
�  Easy communication with ERP software 
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1.3. CD Series Dosing Units 
The CD Series gravimetric dosing units are Sysmetric’s solution to raw material 
dosing for extrusion and injection molding processes. The CD doser reduces material 
cost, utilizing its high accuracy to lower the amount of expensive additives in the 
product. The batch weighing nature of the doser offers calibration-free operation and 
up-to-the-gram accumulation of raw material flowing through the system. The 
mechanical simplicity of the CD series units, and its practical design, ensures easy 
maintenance-free operation. The control unit of the CD doser combines automatic 
adaptive tuning and noise filtering algorithms with the ruggedness, open architecture, 
and extensibility of an industry-standard PLC. 
 
The CD Series dosing units are divided to 5 models for different capacities: 

�  CD100 for up to 100Kg/h 
�  CD400 for up to 400Kg/h 
�  CD800 for up to 800Kg/h 

o CD800HD200 for up to 1000Kg/h 
o CD800HD400 for up to 1200Kg/h 

 
Note: the stated capacities refer granulated material with 0.5 Liter/Kg density and 
may vary with different materials. 

    
CD 800  Figure �1.3-1 – CD Series dosing units CD100 
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1.4. BeltColor Dosing Unit 
The BeltColor is a gravimetric dosing system designed to handle additives, both 
granulated material and micro pellets with outputs of up to 50Kg/Hour. The BeltColor 
consist three main parts: 

�  Belt conveyor feeding unit for driving material 
�  Weighing unit for automatic calibration of the BeltColor’s output 
�  Ventury conveyer for loading material 

 

1.4.1. BeltColor Features 

�  Servo / Modeling technique for accurate and stable control 
�  Rigid mechanical structure 
�  Automatic material parameter tuning 
�  Easy material emptying and system cleaning 
�  0.1g weighing resolution 
�  Loss-in-weight measurement technique 
�  Stepper motor operated 
�  Wide dynamic output range with typical flow rate of 0.033-50kg/hour 

 

 
Figure �1.4-1 – BeltColor dosing unit 
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1.5. The Super CS Dosing System 
Super CS consists of a CD800 dosing unit, nine BeltColors coloring units and nine 
mixers. Below is a schematic view of the Super CS structure. 

 
 

Figure �1.5-1 – Super CS schematic view (side) 
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Figure �1.5-2 – Super CS schematic view (top) 

 

1.6. About This Manual 
This manual describes Sysmetric’s Super CS gravimetric dosing system. It details the 
operation and maintenance of the Super CS, including details on the BeltColor units. 
This manual does not hold information on the CD unit. For detailed information on 
the CD dosing unit, operation and maintenance, please refer to Sysmetric’s CD Series 
user manual. 
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2. System Overview 
2.1. Control Panel 

 
Figure �2.1-1 – Control panel 

The control panel of the system consists of the following: 
�  Main power switch 
�  Alarm cancel push-button for muting the alarm bell 
�  Manual feed hopper #1 for emptying the main channel of the CD dosing unit 
�  Program key switch for selecting local or remote control 
�  Emergency stop push button 
�  Hopper loader #1-#5 switches for each channel of the CD dosing unit 
�  System #1-#9 for controlling each channel of the Super CS system 
�  Touch screen display for programming and monitoring 
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2.2. Control Display 
 

 
Figure �2.2-1 – Control display 

The control display is a color touch-screen panel. Every operation on the display is 
done by pressing gently on the display. Activating a button is done be pressing gently 
on the display where the button is drawn. Changing numeric values is done by 
pressing gently on the display where the value is written. 

2.2.1. Entering Numeric Values 

Several screens (e.g. LINE screen) have one or more editable numeric items (e.g. the 
percentage of each layer). To modify the value of an item, follow these steps: 

1. Select the item that you want to edit by pressing gently on the display where 
that item is written. A pop-up screen with numeric keypad will appear on the 
display. 

2. Enter the new value using the numeric keypad. If the item has a decimal point, 
use the ‘.’ key to move to the fractional part. For example, to enter 12.3, push 
‘1’, ‘2’, ‘.’ followed by ‘3’. 

3. Press the Enter key to confirm the change. The keypad screen will close and 
the item will get the new value. 

 
You can cancel editing by pressing the X button in the keypad screen. 
 

 
Figure �2.2-2 – Numeric keypad 
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2.2.2. Main Screen 

The main screen of the system shows the dosing formula of each line of the Super CS 
and the different phases of the dosing process (making the premix and adding color). 
Press the MAIN button to switch the display to the main screen.  
 

 
Figure �2.2-3 – Main screen  

The main screen shows the following: 
�  LINE 1–7: the set and actual dosing formula of each line of the Super CS 
�  PREMIX: the dosing process of the CD unit 

o LINE – which line is currently served by the CD dosing unit. 
o Channel – which channel of the CD is currently feeding material. 
o Set and Actual – the set and actual weight for the current Channel. 

�  COLOR DOSING: the color dosing process 
o LINE – which line is currently served (which BeltColor is currently 

feeding material). 
o Set and Actual – the set and actual weight for the current color LINE. 

 
Press the screen selection buttons to switch between the different control screens of 
the Super CS system: 

�  ACCUMULATORS (ACCUM) – material consumption accumulators. 
�  DOSING – editing the dosing formula of each line. 
�  STATISTICS (STAT) – production capacity statistics of the system. 
�  SERVICE – maintenance and service of the Super CS system. 
�  ALARM – alarms log. 
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2.2.3. Accumulators Screen 

The accumulators screen shows the material consumption of each production line.  
Press the ACCUM button to switch the display to the accumulators screen.  
 

 
Figure �2.2-4 – Accumulators screen 

Press the RESET buttons to reset the accumulators. 
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2.2.4. Dosing Screen 

The dosing screen is used for editing the dosing formula for each line of the Super CS. 
To enter this screen, press the DOSING button on the control display. 
 

 
Figure �2.2-5 – Dosing screen 

�  PREMIX – is the formula for the CD dosing unit. It determines the percentage 
of each material (#1-#5) in the batch that the CD is preparing for the line. 

o Set – the new formula to enter 
o Active – the current working formula 
o Total – the sum of the Set formula. Note: the Total must be 100% to 

enable activating a new premix formula. 
�  COLOR – is the percentage of color that is added by the BeltColor to the line. 

o ON/OFF – indicates if the BeltColor of that LINE is active (controlled 
by the ON/OFF switch on the BeltColor). 

 
Use the LINE 1-7 buttons to select which dosing formula to edit. 
 
Note: see the CD Series user manual for more details on the dosing formula of the 
premix. 
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2.2.5. Statistics Screen 

The statistics screen shows the production capacity of the Super CS system. To enter 
this screen, press the STAT button on the control panel. 
 

 
Figure �2.2-6 – Statistics screen 

The graph details the production of the Super CS in capacity (Kg/Hour) and in load 
(percentage) in last hour. 
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2.2.6. Service Screens 

The service screens are used for setting different parameters of the system. Press the 
SERVICE button on the control display to switch to the general service screen. The 
system will request to enter the access password. The password is 4321. 
 

 
Figure �2.2-7 – Service Menu screen 

In the general service screen you can set the time and date, adjust the brightness of the 
display and select the operation language. 
Press one of the following buttons to control the different parameters of the Super CS 
system: 

�  General – time, data, brightness and language selections. 
�  Vibratos – parameters for the vibrators of the CD dosing unit. 
�  Weighing – calibrating the weighing units of the CD and the BeltColors. 
�  Dosing – dosing parameters for the CD and the BeltColors. 

 
See Service and Maintenance chapter for complete details on the different service 
screens. 
 



Super CS                                                                                                      User Manual 
 

 
www.sysmetric-ltd.com - 15 - 

3. System Operation 
3.1. Super CS Operation 
1. Verify material supply to the hopper loaders of the CD dosing unit and to the 

ventury loaders of the BeltColors.    
2. Turn on the Hopper Loader switches on the control panel to activate the material 

loaders of the CD. Turn on the Conveyer switches on the BeltColors to activate 
the ventury conveyers. The Super CS will load material into the hoppers of the CD 
and the hoppers of the BeltColors. 

3. Turn ON the BeltColors switches to enable the color dosing. 
4. Press DOSING in the control display and enter the dosing formula (premix and 

color) for each LINE. 
5. Turn on the SYSTEM switches on the control panel. The Super CS will start 

dosing material to each line according to the dosing formulas. 
6. During operation you can turn on/off SYSTEM switches of lines that start/stop 

production and you can adjust, if needed, the dosing formulas of the lines. 
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3.2. BeltColor Operation 
1. Turn the conveyer switch (orange switch) to 1 to activate the conveyer. The 

orange lamp at the switch will light and the unit will load material into the 
conveyer hopper. 

2. Turn the BeltColor switch (green switch) to ON. 
3. During operation the Super CS will run the belt to feed material into the mixing 

hoppers according to the dosing formula of each line. 
 

 
Figure �3.2-1 – BeltColor operation switches 

 

3.2.1. Emptying Material 

1. Turn the BeltColor switch to OFF to stop the unit. 
2. Turn the conveyer switch to 0 to stop material loading. 
3. Place a bucket under the drain port of the BeltColor. 
4. Turn and hold the BeltColor switch to DRAIN until the BeltColor is empty. 
5. Clean residual material using compressed air. Remove the conveyer hopper lid 

and clean the hopper. Turn the hopper aside and clean the weighing chamber. Pull 
out the belt conveyor and clean residual material. 

6. Reinsert the belt conveyor and close the hopper. 
 

DRAIN  OFF    ON

CONVEYER
0          1
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4. Service and Maintenance 
Note: For detailed information on the CD dosing unit service and maintenance please 
refer to Sysmetric’s CD Series user manual. 

4.1. Service Screens 
In order to enter the service screens press SERVICE on the control display, enter the 
password (4321) and select the desired service screen by pressing VIBRATORS, 
WEIGHING or DOSING. 

4.1.1. Vibrators Screen 

The parameters in the vibrators screen control the operation of the vibrators of the CD 
dosing unit and enables manual operation of the vibrators. 
 

 
Figure �4.1-1 – Vibrators screen 

�  Manual Vibrator Operation – operate the vibrators manually according to the 
following parameters: 

o Channel – select which vibrator to operate. 
o Power – the vibrator’s power. 
o Cycle Time – the vibration cycle time. 

�  Actual Action – the actual frequency and power of the currently working 
vibrator. 

�  Operation Mode Cycle Time – the cycle time for each vibrator in normal 
operation mode. 

 
See the CD Series user manual for complete details on the vibrators parameters. 
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4.1.2. Weighing Screen 

The weighing screen is used for calibrating the weighing units of the CD and the 
BeltColors.  
 

 
Figure �4.1-2 – Weighing screen 

For calibrating the CD weighing unit, please refer to the CD Series manual. 
For calibrating one of the BeltColor please see chapter �4.3. 
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4.1.3. Dosing Screen 

The dosing screen holds parameters for the CD and BeltColors operation.  
 

 
Figure �4.1-3 – Dosing screen 

1. CD Parameters – please refer to the CD Series manual for details on the 
Bucket size, Batch size and Flow parameters. 

2. BeltColor Parameters: 
a. Start filling – when the material weight in the weighing bucket of the 

BeltColor reaches this value the unit starts filling material into the 
bucket. Recommended value is 100.0g. 

b. Stop filling – when the material weight in the weighing bucket of the 
BeltColor reaches this value the unit stops filling material into the 
bucket. Recommended value is 300.0g. 
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4.2. BeltColor Material Level Proximity Switch 
The material level proximity switch (capacitive switch – Normally Close) located in 
the BeltColor’s conveyer hopper indicates the presence of material in the hopper. 
When the proximity switch does not detect material the conveyer is activated to load 
material to the hopper. Once the proximity switch detects material the conveying is 
stopped. 
 
Calibrating the sensitivity of the proximity switch is done by turning the small screw 
on the back of the proximity switch, according to the following steps: 

1. Stop the BeltColor – turn main switch to OFF and conveyer switch to 0. 
2. Empty material from the conveyer hopper. 
3. Open the operation panel of the BeltColor to gain access to the back of the 

proximity switch. 
4. If the status LED on the back of the proximity switch is light skip to step 6. 
5. Turn the sensitivity screw clockwise until the status LED lights. 
6. Turn the sensitivity screw slowly counterclockwise until the status LED goes 

off. Keep on turning the screw counterclockwise half a turn more. 
7. Check the operation of the proximity switch. Fill the conveyer hopper with 

material to cover the proximity switch and verify that the status LED lights. 
8. Close back the operation panel and the conveyer hopper. 

 
Note: the calibration as described here refers proximity switches that their status LED 
lights when material is detected. 
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4.3. BeltColor Weighing Calibration 
For calibrating the BeltColors Weighing units, follow these steps: 

1. Stop the BeltColor – turn BeltColor switch to OFF. Note that TARE and CAL 
buttons appear and enable calibrating only when the BeltColor is turned off. 

2. Empty the BeltColor from material. 
3. Turn the conveyer hopper aside to gain access to the weighing bucket. 
4. Press SERVICE on the control display, enter the password 4321 and press 

WEIGHING to switch the display to the weighing calibration screen. 
5. Make sure that the weighing bucket is empty and that AMP is 0±0.5Volt. If 

AMP is not 0 calibrate the weighing amplifier as detailed in �4.4. 
6. Press TARE to remove tare weight. Verify that Mass shows 0. 
7. Enter the REF value according to the reference weight used for the calibration. 
8. Put the reference weight in the weighing bucket, wait 10 seconds for the Mass 

value to stable and press CAL. Verify the Mass shows the value of the 
reference weight. 

9. Take the reference weight off the weighing bucket and on again. Verify that 
the Mass goes down to 0 and back to the reference value accordingly. 

 
Note: valid reference weight for calibrating the BeltColor is 100-500g. 
 

 
Figure �4.3-1 – Weighing screen 
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Gain Jumper 

Offset Jumpers 

4.4. BeltColor Weighing Amplifier Calibration 
The weighing amplifiers of the BeltColors are first calibrated during manufacturing in 
order to adjust its working voltages for the loadcells and the controller. Recalibrating 
the weighing amplifier is needed if: 

�  The weighing amplifier has been replaced. 
�  The loadcell has been replaced. 
�  Weighing calibration can not be completed due to exceptional voltage. 

 
Note: an exceptional voltage from the weighing amplifier is usually a consequence of 
mechanical interference in the system. Before calibrating the weighing amplifier in 
such case locate and fix the mechanical interference first. Calibrating the amplifier 
without finding the real cause of the exceptional voltage will solve the problem 
temporarily. 
 
Weighing amplifier calibration procedure: 

1. Stop the BeltColor – turn the switch to OFF. 
2. Empty all material form the BeltColor. 
3. Open the operation panel of the BeltColor. The weighing amplifier is located 

behind the panel.   
4. Verify the gain jumper is at the center position closing the pins marked 10². 
5. Verify the offset jumpers (A, B, C) are at the center position marked 0. 
6. Turn Zero trimmer 20 turn left, counterclockwise. 
7. Turn Cal trimmer 20 turn right, clockwise. 
8. Using a voltmeter, read the voltage on the output pins of the weighing 

amplifier and turn the Zero trimmer right, clockwise, until the voltage reads 
1±0.1Volt. 

9. Gently place a 200g weight in the weighing bucket and verify a 4±0.5Volt on 
the output pins of the weighing amplifier. If using a different weight the 
voltage will be different accordingly. Use only 100-500g weight. 

10. Close back the operation panel. 
11. Perform weighing calibration as detailed in��4.3 
 

 
Figure �4.4-1 – Weighing amplifier 
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4.5. BeltColor Loadcell Test 
The loadcell test is preformed in order to ensure the accuracy of the BeltColor and 
that correct weight is reported from the weighing bucket. The loadcell test has three 
checks: 

1. Hysterasis check (repeatability) – ensures no friction disturbs the loadcell and 
the weighing bucket. 

2. Calibration check – ensures correct ratio between the loadcell voltage output 
and the weight reported by the system. 

3. Linearity check – ensure the linearity of the loadcell. 
 
Loadcell test procedure: 

1. Stop the BeltColor – turn the switch to OFF. 
2. Empty all material form the BeltColor. 
3. Open the conveyer hopper and turn it aside to gain access to the weighing 

chamber. 
4. Clean the weighing chamber. Verify no residual material between the chamber 

walls and the loadcell and weighing bucket. 
5. Switch the display to the weighing screen. Press SERVICE at the main screen 

and WEIGHING at the service menu. 
6. At this state, when the weighing bucket is empty, the amplifier voltage AMP 

should read 1±0.1Volt. If not, verify again no residual material presses the 
weighing bucket or the loadcell. If necessary calibrate the weighing amplifier 
as described in �4.4. 

7. Wait for about 10 seconds and press Zero to remove tare weight. The value 
WEIGHT will show 0. 

8. Hysterasis check (repeatability) – gently press the weighing bucket and 
release. The WEIGHT in the calibration screen should rise and drop back to 
zero (allow ±2g tolerance). Gently pull the weighing bucket. The WEIGHT 
should drop below zero and rise back to zero (allow ±2g tolerance). 

9. Calibration check – press Zero to clear any residual offset from the previous 
check. Place a reference weight in the weighing bucket and verify the REF 
value corresponds with the reference weight. The WEIGHT value should 
match the reference weight (allow ±2g tolerance). If not, perform weighing 
calibration as detailed in �4.3. 

10. Linearity check – put weight, different then the reference weight, in the 
weighing bucket and verify correct WEIGHT value. It is recommended to 
repeat this check with several different weights to check all working range. 

11. Take off the weight and close back the conveyer hopper. 
 
Note: use weights of 100-500g only. 
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5. Alarms 
An alarm condition exists whenever the system recognizes that something has gone 
wrong. When an alarm condition occurs the unit does the following: 

�  The alarm relay (potential free contact) is closed, thereby, allowing any siren 
or main alarm indicator to be activated.  Consult the wiring list for details on 
how to connect this contact. Pressing the ALARM CANCEL button opens the 
relay but, if the alarm condition continues, the contact is closing again after 1 
minute. 

�  While the alarm is active, a corresponding alarm message is displayed on the 
display. Pressing the ALAMR CANCEL button also deletes this message. 
Further pressing the ALARM CANCEL button toggles the alarm messages of 
all active alarms. 

�  The alarm indicator on the operator panel keeps blinking until the alarm is 
resolved. 

�  The system keeps trying to make the correct line production as if an alarm 
never occurred. 

 

5.1. Alarms Screen 
The system creates an alarm log. Press the ALARM button on the display to switch to 
the alarm log screen. 
 

 
Figure �5.1-1 – Alarms screen 

The alarm log shows which alarms where active with start and end time of each 
alarm.  
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5.2. Alarms List 
The following alarms regard the CD dosing unit and are detailed in the CD Series 
manual: 

�  Bad Conveying Hopper Loader #X 
�  No Flow in Channel #X 
�  Short Circuit in Vibrator 
�  Open Circuit in Vibrator 
�  Vibrator Card is Not Responding 
�  Low Battery 
�  Vacuum Pump Motor Overload 
�  Emergency Stop 

 

5.2.1. Distributor Motor Fault 

Meaning:  

The overload protection of the distributor motor has tripped. 

Possible causes: 

1. There was a disruption in the power supply. 

2. Mechanical objects or raw material disturb the rotation of the motor. 

Action: 

1. Remove any mechanical objects and raw material which disturb the rotation of 
the distributor. 

2. Open the power cabinet and turn the overload protection back on. 

 

5.2.2. Bad Conveying – BeltColor #X 

Meaning:  

The system failed to fill material in the hopper of the BeltColor (X represents the 
channel number). 

Possible causes: 

1. Lack of material at the conveyer. 

2. Lack of compressed air supply. 

3. Material level proximity switch malfunction. 

Action: 

1. Verify material availability to the conveyer. 

2. Verify compressed air supply 6-10Bar 

3. Check the material level proximity switch. See chapter �4.2. 

 

5.2.3. Weighing Error – BeltColor #X 

Meaning:  

The voltage from the weighing amplifier of the BeltColor (X represents the channel 
number) is too high or too low. 
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Possible causes: 

1. The unit is clogged up with material. 
2. No power reaches the amplifier card. 
3. The load on the loadcell is outside the allowed range (either overload or 

negative load). 
4. The loadcell is not properly connected. 

Action: 

1. Check whether the unit is clogged up. If it is, stop the unit and clean it. 
2. Turn the hopper aside to gain access to the weighing bucket. See that the 

bucket isn’t touching anything. Make sure that the bucket is fastened to the 
loadcell and that the loadcell is fastened to the chassis. 

3. Open the operation panel of the BeltColor and check if the green power LED 
indicators on the amplifier card are on. If they are not check the fuse of the 10-
0-10 transformer. 

4. Stop the unit and perform a calibration check as described in �4.3. 
 

5.2.4. No Flow – BeltColor #X 

Meaning:  

Material does not flow in the BeltColor (X represents the channel number). 

Possible causes: 

1. Material block in the BeltColor. 

Action: 

1. Search for material block in the BeltColor. 

 

5.2.5. Motor Overload – Mixer #X 

Meaning:  

The overload protection of the mixer (X represents the channel number) motor has 
tripped. 

Possible causes: 

1. There was a disruption in the power supply. 
2. The mixer is rotating in the wrong direction. 

Action: 

1. Open the power cabinet and turn the overload protection back on. 
2. Verify that the mixer is rotating in the right direction. 

 
 
 


