
1 Dedusting Technology  
1.1 Silo Filter PNEUFIX 
 1.1.1 PNEUFIX 20-24     
 1.1.2 PNEUFIX 30-48     
1.2 Silo Filter STAFI 
1.3 Mixer Filter MIXFI 
1.4 Loader Filter BELFI 
1.5 Conveyor and Loader Filter ULUFI  
���������7�U�D�Q�V�I�H�U���¿�O�W�H�U���6�W�D�¿���5 
���������&�H�P�H�Q�W���6�F�D�O�H���¿�O�W�H�U���=�(�:�$�)�,

2 Silo Safety  
���������2�Y�H�U�S�U�H�V�V�X�U�H���9�D�F�X�X�P�À�D�S���6�'�$�. 
���������2�Y�H�U�¿�O�O���3�U�R�W�H�F�W�L�R�Q 
 2.2.1 NW 80, 100, 125, 150    
2.3 Level Indicators  
 2.3.1 Max       
 2.3.2 Min 

3 Discharge Aids 
3.1 Pneumatical LUALO 
 3.1.1 Air Jet Loosening System 
 3.1.2 Cushion Air Loosening System 
 3.1.3 Air Injector Loosening System  
���������0�H�F�K�D�Q�L�F�D�O���$�6�.�������6�9�$�� 
 3.2.1 Discharge Vibrating Cage ASK 1xxx   
 3.2.2 Vibrating Boom SVA 
 3.2.3 Discharge and dosing system 

4 Shutoff Components  
���������%�X�W�W�H�U�À�\���9�D�O�Y�H�V 
 �������������%�X�W�W�H�U�À�\���9�D�O�Y�H�V���)�� 
�� �������������%�X�W�W�H�U�À�\���9�D�O�Y�H�V���)���� 
4.2 Modular Flat Gate Valves SMFS  
 �������������6�0�)�6���+���K�D�Q�G���G�U�L�Y�H�Q 
�� �������������6�0�)�6���3���S�Q�H�X�P�D�W�L�F�D�O�O�\���G�U�L�Y�H�Q 
�� �������������6�0�)�6���*�0���H�O�H�F�W�U�R�P�R�W�R�U���G�U�L�Y�H�Q 
 4.2.4 SMFS Coarse Grain 
���������5�R�X�Q�G���*�D�W�H���9�D�O�Y�H�V���6�0�5�6���+���������3 
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5 Loading Spouts 
5.1 Silo Vehicle Loaders 
 5.1.1 JBM 220 QUADRO 
 5.1.2 JBM 200 TELE-RONDO  

5.2 Open Truck Silo Vehicle Loaders 
�� �������������5�2�1�'�2������������ �� �� �� ��
  5.2.1.1 JBM 250 RONDO hand    
  5.2.1.2 JBM 250 RONDO motor  
�� �� �������������������� �‡���6�L�O�R���9�H�K�L�F�O�H�V 
            �‡���2�S�H�Q���5�R�D�G���D�Q�G���5�D�L�O�Z�D�\���9�H�K�L�F�O�H�V 
            �‡���&�R�P�E�L�Q�H�G���9�H�U�V�L�R�Q���6�L�O�R���9�H�K�L�F�O�H�V���D�Q�G�� 
�� �� ������������������������ �����2�S�H�Q���5�R�D�G���9�H�K�L�F�O�H�V 
  5.2.1.3 JBM 300 RONDO 300 M 
 �������������*�U�D�Y�H�O���/�R�D�G�H�U���5�2�1�'�2���������������� 
�� �������������*�U�D�Y�H�O���/�R�D�G�H�U���5�2�1�'�2������������������ 
���������6�W�R�F�N�S�L�O�H���/�R�D�G�H�U���-�%�0�����������+�� �� ��
���������6�K�L�S���/�R�D�G�H�U���-�%�0���������� �� �� ��
���������'�R�F�N�L�Q�J���'�H�Y�L�F�H���1�:���������� �� �� 
5.6 Positioners Longitudinal and  
�������������&�U�R�V�V���7�U�D�Y�H�U�V�L�Q�J���8�Q�L�W���4�/�9���������������/�9�������� 
      �������������/�R�Q�J�L�W�X�G�L�Q�D�O���D�Q�G���&�U�R�V�V���7�U�D�Y�H�U�V�L�Q�J���8�Q�L�W QLV 400  
�������������������������/�R�Q�J�L�W�X�G�L�Q�D�O���7�U�D�Y�H�U�V�H���8�Q�L�W���/�9�������� 

6 Filling  
���������)�O�R�Z���%�R�Z 

© 
6.2 Filling Pipes 
 6.2.1 Filling Pipes galvanized 
 6.2.2 Filling Pipes Fixing 
   �����������������&�O�D�P�S�V 
   6.2.2.2 Brackets 
6.3 CONNEX Pipe Coupling 
���������7�Z�R���:�D�\���9�D�O�Y�H���=�5 
6.5 Pinch Valve SQV 
6.6 Additional Nozzle  
6.7 Insert Bow
  7 Conveyors / Dosages  
7.1 Pipe Screw Conveyors 
���������5�R�W�D�U�\���9�D�O�Y�H 
 

8 BIG-BAG 
���������0�R�E�L�O�H���%�,�*���%�$�*���)�L�O�O�L�Q�J���6�W�D�W�L�R�Q���6�%�%�������������0 
���������%�D�J�H�P�S�W�\�L�Q�J���6�W�D�W�L�R�Q���6�6�$������

9 Silos  
9.1 Cement Silos 

10 Miscellaneous 
Brochures   

V
er

si
on

 0
4/

20
19



�D�e�d�u�s�t�i�n�g� �T�e�c�h�n�i�q�u�e
�S�i�l�o� �a�n�d� �b�u�n�k�e�r �f�i�l�t�e�r�s

�P�n�e�u�f�i�x� �2�0�/�2�4

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�1 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�P�R�E�S�S�U�R�E �D�I�F�F�E�R�E�N�C�E �A�C�T�U�A�T�E�D �F�U�L�L�Y �A�U�T�O�M�A�T�I�C
�E�L�E�C�T�R�O�-�P�N�E�U�M�A�T�I�C �F�I�L�T�E�R

�W�I�T�H� �W�E�A�T�H�E�R� �H�O�O�D� �W�I�T�H�O�U�T�F�A�N

�T�h�e� �f�i�l�t�e�r� �i�s� �u�s�e�d� �f�o�r� �d�e�d�u�s�t�i�n�g� �s�i�l�o�s� �a�n�d� �b�u�n�k�e�r�s� �w�h�i�c�h� �a�r�e� �p�n�e�u�m�a�t�i�c�a�l�l�y� �l�o�a�d�e�d�.

ðØ �I�n�s�t�a�l�l�a�t�i�o�n�-�f�r�i�e�n�d�l�y� �f�i�l�t�e�r� �b�o�x

ðØ �E�a�s�y� �t�o� �o�p�e�n� �w�e�a�t�h�e�r� �h�o�o�d� �w�i�t�h� �i�n�t�e�g�r�a�t�e�d� �d�e�d�u�s�t�i�n�g� �s�y�s�t�e�m�.
�T�h�i�s� �a�l�l�o�w�s� �e�a�s�y� �a�c�c�e�s�s� �t�o� �t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�,�a�s� �w�e�l�l� �a�s� �a� �t�o�o�l�-�f�r�e�e
�e�x�c�h�a�n�g�e� �o�f� �t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�.

ðØ �T�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �w�i�t�h� �h�i�g�h�-�q�u�a�l�i�t�y�,� �s�t�a�r�-�s�h�a�p�e�d� �f�o�l�d�e�d� �p�o�l�y�e�s�t�e�r
�n�o�n�-�w�o�v�e�n� �m�a�t�e�r�i�a�l� �l�i�n�i�n�g�,� �e�n�s�u�r�e� �l�o�w�e�r� �r�e�s�t� �d�u�s�t� �c�o�n�c�e�n�t�r�a�t�i�o�n�.

ðØ �F�u�l�l�y� �e�l�e�c�t�r�o�n�i�c� �p�r�e�s�e�t�,� �d�i�f�f�e�r�e�n�t�i�a�l� �p�r�e�s�s�u�r�e� �c�o�n�t�r�o�l�l�e�d� �a�u�t�o�m�a�t�i�c� �c�l�e�a�n�i�n�g� �s�y�s�t�e�m�.

ðØ �B�e�s�i�d�e�s� �f�r�e�e� �s�e�l�e�c�t�a�b�l�e� �c�l�e�a�r�a�n�c�e� �t�i�m�e�s� �t�h�r�o�u�g�h� �f�u�l�l�-�e�l�e�c�t�r�o�n�i�c� �f�i�l�t�e�r� �c�o�n�t�r�o�l�,� �t�h�e
�p�r�e�s�s�u�r�e� �d�i�f�f�e�r�e�n�c�e� �a�c�t�u�a�t�e�d� �d�e�d�u�s�t�i�n�g� �a�u�t�o�m�a�t�i�c� �i�s� �i�n�s�t�a�l�l�e�d� �o�n� �t�h�e� �f�i�l�t�e�r� �b�o�x�,
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�T�o�o�l�-�f�r�e�e� �e�x�c�h�a�n�g�e� �o�f
�f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s

�N�o�t�i�c�eð 
ðG

�S� �C� �H� �E� �M� �E� � � �O� �F� � �S� �T� �R� �E� �A� �M� �I� �N� �G
�D�u�s�t� �l�o�a�d�e�d� �a�i�r
�s�t�r�e�a�m�s� �t�h�r�o�u�g�h
�t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�.
�T�h�e� �d�u�s�t� �p�a�r�t�i�c�l�e�s
�d�i�s�p�l�a�c�e� �o�n� �t�h�e
�o�u�t�e�r� �s�u�r�f�a�c�e� �o�f
�t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�.
�T�h�r�o�u�g�h� �t�h�e� �o�p�e�n
�t�o�p� �c�a�r�t�r�i�d�g�e�s� �t�h�e
�c�l�e�a�n� �m�e�d�i�u�m� �c�a�n
�e�x�h�a�u�s�t�.

�W�i�t�h� �i�n�c�r�e�a�s�i�n�g
�d�u�s�t� �d�e�p�o�s�i�t�,� �t�h�e
�f�i�l�t�e�r� �r�e�s�i�s�t�a�n�c�e
�i�n�c�r�e�a�s�e�s�.� �A�s� �t�h�e
�s�e�t�-�u�p� �d�i�f�f�e�r�e�n�t�i�a�l
�p�r�e�s�s�u�r�e� �i�s
�r�e�a�c�h�e�d�,� �t�h�e
�c�l�e�a�n�i�n�g� �c�y�c�l�e
�b�e�g�i�n�s
�a�u�t�o�m�a�t�i�c�a�l�l�y�.
�.

�U�n�d�i�s�t�u�r�b�e�d
�c�o�n�t�i�n�u�o�u�s� �o�p�e�r�a�t�i�o�n
�i�s� �e�n�s�u�r�e�d� �b�y� �t�h�e
�s�i�n�g�l�e� �c�l�e�a�n�i�n�g� �o�f
�f�i�l�t�e�r� �e�l�e�m�e�n�t�s�.
�T�h�e� �d�u�s�t� �f�a�l�l�s� �b�a�c�k
�i�n�t�o� �t�h�e� �s�i�l�o�.� �A�t� �a
�u�n�d�e�r� �u�s�a�g�e� �o�f �a
�m�i�n�i�m�u�m�-�f�i�l�t�e�r
�r�e�s�i�s�t�a�n�c�e�,� �t�h�e
�c�l�e�a�n�i�n�g� �c�y�c�l�e� �t�u�r�n�s
�o�f�f� �a�u�t�o�m�a�t�i�c�a�l�l�y�.
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�S�i�l�o� �a�n�d� �b�u�n�k�e�r �f�i�l�t�e�r�s

�P�n�e�u�f�i�x� �2�0�/�2�4

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�1 �- �4
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�T�e�c�h�n�i�c�a�l� �d�a�t�a �f�i�l�t�e�r

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�C�a�p�a�c�i�t�y�, �N�m�3�/�h �1�0�0�0 �1�2�0�0

�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e �1�3�0�°�C �/� �o�p�t�i�o�n�a�l� �1�5�0�°�C

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�, �p�c�. �4

�F�i�l�t�e�r� �m�e�d�i�u�m �p�o�l�y�e�s�t�e�r

�S�o�l�e�n�o�i�d� �v�a�l�v�e�s�, �p�c�. �4

�O�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e �2�,�5� �b�a�r

�A�i�r �c�o�n�n�e�c�t�i�o�n�, �m�m �ø� �1�3

�A�c�t�u�a�t�i�o�n� �a�i�r �7�5 �N�l�t�r� �/� �m�i�n�. �w�i�t�h� �a� �b�r�e�a�k� �t�i�m�e� �o�f �2�0� �s�e�c�.

�W�e�i�g�h�t�, �k�g �1�4�0 �1�5�5

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�A�r�t�i�c�l�e �n�u�m�b�e�r �A�r�t�i�c�l�e� �n�u�m�b�e�r

�W�i�t�h�o�u�t� �f�a�n �7�2�2� �1�0� �3�4�2 �7�2�2� �1�0� �3�4�3

�W�i�t�h�o�u�t� �f�a�n�A�T�E�X� �2�0 �/ �2�2 �7�2�2� �1�0� �3�5�9 �7�2�2� �1�0 �3�6�0

�W�i�t�h�o�u�t� �f�a�n �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �V�A �7�2�2� �1�0� �2�0�8 �7�2�2� �1�0� �3�0�0



�D�e�d�u�s�t�i�n�g� �T�e�c�h�n�i�q�u�e
�S�i�l�o� �a�n�d� �b�u�n�k�e�r �f�i�l�t�e�r�s

�P�n�e�u�f�i�x� �2�0�/�2�4

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�1 �- �5
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�W�I�T�H �W�E�A�T�H�E�R �H�O�O�D �A�N�D �F�A�N

�F�i�l�t�e�r� �w�i�t�h �f�a�n �F�i�l�t�e�r� �w�i�t�h�o�u�t �f�a�n �w�i�t�h� �e�x�h�a�u�s�t� �a�i�r� �p�i�p�e

�T�h�e� �f�i�l�t�e�r� �i�s� �u�s�e�d� �f�o�r� �d�e�d�u�s�t�i�n�g� �s�i�l�o�s� �a�n�d� �b�u�n�k�e�r�s� �w�h�i�c�h� �a�r�e� �p�n�e�u�m�a�t�i�c�a�l�l�y� �l�o�a�d�e�d�.

ðØ �I�n�s�t�a�l�l�a�t�i�o�n�-�f�r�i�e�n�d�l�y� �f�i�l�t�e�r� �b�o�x

ðØ �E�a�s�y� �t�o� �o�p�e�n� �w�e�a�t�h�e�r� �h�o�o�d� �w�i�t�h� �i�n�t�e�g�r�a�t�e�d� �d�e�d�u�s�t�i�n�g� �s�y�s�t�e�m�.
�T�h�i�s� �a�l�l�o�w�s� �e�a�s�y� �a�c�c�e�s�s� �t�o� �t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�,�a�s� �w�e�l�l� �a�s� �a� �t�o�o�l�-�f�r�e�e
�e�x�c�h�a�n�g�e� �o�f� �t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�.

ðØ �T�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �w�i�t�h� �h�i�g�h�-�q�u�a�l�i�t�y�,� �s�t�a�r�-�s�h�a�p�e�d� �f�o�l�d�e�d� �p�o�l�y�e�s�t�e�r
�n�o�n�-�w�o�v�e�n� �m�a�t�e�r�i�a�l� �l�i�n�i�n�g�,� �e�n�s�u�r�e� �l�o�w�e�r� �r�e�s�t� �d�u�s�t� �c�o�n�c�e�n�t�r�a�t�i�o�n�.

ðØ �F�u�l�l�y� �e�l�e�c�t�r�o�n�i�c� �p�r�e�s�e�t� �a�u�t�o�m�a�t�i�c� �d�i�f�f�e�r�e�n�t�i�a�l� �p�r�e�s�s�u�r�e� �c�o�n�t�r�o�l�l�e�d� �a�u�t�o�m�a�t�i�c
�c�l�e�a�n�i�n�g� �s�y�s�t�e�m

ðØ �F�i�l�t�e�r� �c�o�n�t�r�o�l� �m�o�u�n�t�e�d� �o�n� �t�h�e� �f�i�l�t�e�r� �h�o�u�s�i�n�g�,� �w�i�r�e�d� �a�n�d� �p�r�o�g�r�a�m�m�e�d

ðØ �T�h�e� �p�o�w�e�r�f�u�l �f�a�n �i�s� �m�o�u�n�t�e�d� �o�n� �a� �c�o�n�s�o�l�e� �o�n� �t�h�e� �s�i�d�e� �o�f� �t�h�e� �f�i�l�t�e�r� �h�o�u�s�i�n�g�.
�A�s� �a �r�e�s�u�l�t�,� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e �f�a�n �r�e�m�a�i�n�s� �u�n�c�h�a�n�g�e�d� �w�h�e�n� �t�h�e� �f�i�l�t�e�r� �h�o�u�s�i�n�g� �i�s
�o�p�e�n�e�d�.� �O�n� �t�h�e� �e�x�h�a�u�s�t� �s�i�d�e� �t�h�e�r�e� �i�s� �a�n� �a�i�r� �o�u�t�l�e�t� �a�r�c�h� �f�o�r� �r�a�i�n� �p�r�o�t�e�c�t�i�o�n� �a�n�d� �a
�b�i�r�d� �p�r�o�t�e�c�t�i�o�n� �g�r�i�l�l�e�.

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�D�e�d�u�s�t�i�n�g� �T�e�c�h�n�i�q�u�e
�S�i�l�o� �a�n�d� �b�u�n�k�e�r �f�i�l�t�e�r�s

�P�n�e�u�f�i�x� �2�0�/�2�4

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�1 �- �6
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�D�i�m�e�n�s�i�o�n�s �f�i�l�t�e�r

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�A �w�i�t�h�o�u�t� �f�a�n �m�m �1�3�5�0 �1�5�5�0

�B �w�i�t�h�o�u�t� �f�a�n �m�m �9�9�5

�C �m�m �4�3�5

�D �m�m �1�4�5�0 �1�6�5�0

�G �m�m �9�9�5

�X �m�m �f�r�e�e� �s�p�a�c�e �c�a�r�t�r�i�d�g�e� �f�i�l�t�e�r�s �2�2�0�0 �2�4�0�0

�D�i�m�e�n�s�i�o�n�s �c�o�n�n�e�c�t�i�n�g� �f�l�a�n�g�e

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�O�u�t�s�i�d�e �ø� �m�m �9�0�0

�I�n�s�i�d�e �ø� �m�m �8�0�0

�H�o�l�e� �c�i�r�c�l�e �m�m �8�6�0

�N�u�m�b�e�r� �o�f� �h�o�l�e�s�, �ø� �m�m �8� �x� �ø� �1�4



�D�e�d�u�s�t�i�n�g� �T�e�c�h�n�i�q�u�e
�S�i�l�o� �a�n�d� �b�u�n�k�e�r �f�i�l�t�e�r�s

�P�n�e�u�f�i�x� �2�0�/�2�4

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�1 �- �7
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�T�e�c�h�n�i�c�a�l� �d�a�t�a �f�i�l�t�e�r

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�C�a�p�a�c�i�t�y�, �N�m�3�/ �h �1�0�0�0 �1�2�0�0

�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e �1�3�0�°�C �/� �o�p�t�i�o�n�a�l� �1�5�0�°�C

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�,� �p�c�. �4

�F�i�l�t�e�r� �m�e�d�i�u�m �p�o�l�y�e�s�t�e�r

�S�o�l�e�n�o�i�d� �v�a�l�v�e�s�,� �p�c�. �4

�O�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e �2�,�5� �b�a�r

�C�o�m�p�r�e�s�s�e�d� �a�i�r� �c�o�n�n�e�c�t�i�o�n�,� �m�m �ø� �1�3

�C�o�m�p�r�e�s�s�e�d� �a�i�r� �d�e�m�a�n�d�, �N�l�t�r� �/ �m�i�n �7�5 �N�l�t�r� �/� �m�i�n�. �w�i�t�h� �a� �b�r�e�a�k� �t�i�m�e� �o�f �2�0� �s�e�c�.

�W�e�i�g�h�t�,� �k�g �1�8�0 �1�9�5

�T�e�c�h�n�i�c�a�l� �d�a�t�a �f�a�n

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�F�a�n �p�o�w�e�r�,� �k�W �0�,�5�5 �1�,�1

�M�o�t�o�r� �v�o�l�t�a�g�e �2�3�0 �V �/� �4�0�0� �V� �/� �5�0� �H�z

�S�t�a�t�i�c� �p�r�e�s�s�u�r�e� �r�i�s�e�,� �P�a �a�p�p�r�o�x�. �2�2�0�0 �a�p�p�r�o�x�. �2�4�0�0

�V�o�l�u�m�e� �f�l�o�w�, �m �³�/ �h �m�a�x�.� �1�1�4�0 �m�a�x�.� �1�5�0�0

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�A�r�t�i�c�l�e� �n�u�m�b�e�r �A�r�t�i�c�l�e� �n�u�m�b�e�r

�W�i�t�h�o�u�t �f�a�n �7�2�2� �1�0� �3�4�7 �7�2�2� �1�0� �3�4�8

�W�i�t�h�o�u�t �f�a�n�A�T�E�X� �2�0 �/ �2�2 �7�2�2� �1�0� �3�5�9 �7�2�2� �1�0� �2�9�2

�W�i�t�h�o�u�t �f�a�n �p�r�o�d�u�c�t� �c�o�n�t�a�c�t
�s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �V�A �7�2�2� �1�0 �3�9�0 �7�2�2� �1�0� �3�9�1

�W�i�t�h �a�i�r� �v�e�n�t�s �N�W� �2�0�0� �b�e�a�d�i�n�g �7�2�2� �1�0� �2�2�4 �7�2�2� �1�0 �3�9�2

�O�t�h�e�r� �v�e�r�s�i�o�n�s� �o�n� �r�e�q�u�e�s�t

�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�A�r�t�i�c�l�e� �n�u�m�b�e�r�A�r�t�i�c�l�e� �n�u�m�b�e�r

�W�e�l�d�e�d� �f�r�a�m�e
�p�r�i�m�e�d

�7�2�2� �1�0� �1�3�0 �7�2�2� �1�0� �1�3�0

�W�e�l�d�e�d� �f�r�a�m�e
�s�t�a�i�n�l�e�s�s� �s�t�e�e�l �V�A� �1�.�4�3�0�1 �7�2�2� �1�0� �1�6�2 �7�2�2� �1�0� �1�6�2
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�D�e�d�u�s�t�i�n�g� �T�e�c�h�n�i�q�u�e
�S�i�l�o� �a�n�d� �b�u�n�k�e�r �f�i�l�t�e�r�s

�P�n�e�u�f�i�x� �2�0�/�2�4

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�1 �- �8
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�F�i�l�t�e�r �s�y�s�t�e�m �2�0 �2�4

�A�r�t�i�c�l�e� �n�u�m�b�e�r�A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e �S�L�P
�a�n�t�i�s�t�a�t�i�c�A�T�E�X

�7�2�2� �1�0� �0�8�7 �7�2�2� �1�0� �0�5�7

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e �S�L�P
�b�y� �1�5�0�°�C

�7�2�2� �1�0� �2�1�8 �7�2�2� �1�0� �1�8�3

�I�n�s�p�e�c�t�i�o�n� �f�l�a�p �- �s�p�a�r�e �- �S�T�O�5�8�1 �S�T�O�5�8�1

�C�o�n�t�r�o�l� �s�y�s�t�e�m� �D�P�4� �f�o�r� �p�n�e�u�m�a�t�i�c
�f�i�l�t�e�r�s�,� �c�o�n�n�e�c�t�i�o�n� �v�o�l�t�a�g�e�2�3�0� �V�/�A�C
�f�o�r� �4� �m�a�g�n�e�t� �v�a�l�v�e�s� �2�4�V�/�D�C

�8�8�1� �1�0� �2�0�9 �8�8�1� �1�0� �2�0�9

�C�o�n�t�r�o�l� �s�y�s�t�e�m� �D�P�4� �f�o�r� �p�n�e�u�m�a�t�i�c
�f�i�l�t�e�r�s�,� �c�o�n�n�e�c�t�i�o�n� �v�o�l�t�a�g�e� �2�4� �V�/�D�C
�f�o�r� �4 �m�a�g�n�e�t� �v�a�l�v�e�s� �2�4�V�/�D�C

�8�8�1� �1�0� �2�0�9�-�2�4�V�8�8�1� �1�0� �2�0�9�-�2�4�V

�C�o�n�t�r�o�l� �s�y�s�t�e�m� �D�P�4� �f�o�r� �p�n�e�u�m�a�t�i�c
�f�i�l�t�e�r�s�,� �c�o�n�n�e�c�t�i�o�n� �v�o�l�t�a�g�e�2�3�0� �V�/�A�C
�A�T�E�X� �z�o�n�e� �2�2
�f�o�r� �4� �p�n�e�u�m�a�t�i�c� �v�a�l�v�e�s

�8�8�1� �1�0� �2�1�0 �8�8�1� �1�0� �2�1�0

�C�o�n�t�r�o�l� �s�y�s�t�e�m� �D�P�4� �f�o�r� �p�n�e�u�m�a�t�i�c
�f�i�l�t�e�r�s�,� �c�o�n�n�e�c�t�i�o�n� �v�o�l�t�a�g�e �2�4� �V�/�D�C
�A�T�E�X� �z�o�n�e� �2�2
�f�o�r� �4� �p�n�e�u�m�a�t�i�c� �v�a�l�v�e�s

�8�8�1� �1�0� �2�1�0�-�2�4�V�8�8�1� �1�0� �2�1�0�-�2�4�V

�V�a�l�v�e� �c�o�v�e�r� �s�e�t� �w�i�t�h�o�u�t �c�o�i�l
�A�T�E�X�/� �8�8�1� �1�0� �2�1�0 �8�8�1� �1�0� �2�6�8 �8�8�1� �1�0� �2�6�8

�V�a�l�v�e� �c�o�v�e�r� �s�e�t� �2�4�V�/�D�C�,
�c�o�n�s�i�s�t�i�n�g� �o�f� �d�i�a�p�h�r�a�g�m�,� �c�o�i�l�,� �c�o�v�e�r�8�8�1� �1�0� �2�4�5 �8�8�1� �1�0� �2�4�5

�V�a�l�v�e� �c�o�v�e�r� �s�e�t� �2�3�0� �V�/�A�C�,
�c�o�n�s�i�s�t�i�n�g� �o�f� �d�i�a�p�h�r�a�g�m�,� �c�o�i�l�,� �c�o�v�e�r�8�8�1� �1�0� �2�4�7 �8�8�1� �1�0� �2�4�7



�D�e�d�u�s�t�i�n�g� �T�e�c�h�n�i�q�u�e
�S�i�l�o� �a�n�d� �b�u�n�k�e�r �f�i�l�t�e�r�s

�P�n�e�u�f�i�x� �2�0�/�2�4

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�1 �- �9
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�D�i�a�p�h�r�a�g�m� �f�o�r� �q�u�i�c�k� �r�e�l�i�e�f� �v�a�l�v�e�8�8�1� �1�0� �2�4�6 �8�8�1� �1�0� �2�4�6

�M�a�g�n�e�t�i�c� �v�a�l�v�e� �c�o�i�l�,
�2�4�V�/�D�C �8�8�1� �1�0� �2�4�5�-�0�1�8�8�1� �1�0� �2�4�5�-�0�1

�M�a�g�n�e�t�i�c� �v�a�l�v�e� �c�o�i�l�,
�2�3�0�V�/�A�C

�8�8�1� �1�0� �2�4�7�-�0�1�8�8�1� �1�0� �2�4�7�-�0�1

�V�a�l�v�e� �c�o�v�e�r �8�8�1� �1�0� �2�5�3 �8�8�1� �1�0� �2�5�3

�V�a�l�v�e� �c�o�n�n�e�c�t�o�r� �T�y�p� �B�I�,� �c�a�b�l�e�s �2�m�8�8�1� �1�0� �4�0�1 �8�8�1� �1�0� �4�0�1

�F�i�l�t�e�r� �r�e�g�u�l�a�t�o�r �G� �½ � �8�7�4� �1�0� �0�0�1 �8�7�4� �1�0� �0�0�1

�M�a�g�n�e�t�i�c� �v�a�l�v�e� �c�o�m�p�l�e�t�e�,
�2�4�V�/�A�C� �/� �2�4�V�/�D�C
�o�l�d� �f�i�l�t�e�r� �v�e�r�s�i�o�n
�(�u�p� �t�o� �y�e�a�r� �o�f� �c�o�n�s�t�r�u�c�t�i�o�n�. �2�0�1�3�)

�o�n� �r�e�q�u�e�s�t �o�n� �r�e�q�u�e�s�t

�A�d�d�i�t�i�o�n�a�l� �s�i�z�e�s� �a�n�d� �o�p�t�i�o�n�s� �(�e�.�g�.� �p�r�e�s�s�u�r�e� �s�u�r�g�e� �p�r�o�t�e�c�t� �c�o�n�s�t�r�u�c�t�i�o�n�)� �c�a�n� �b�e
�t�a�i�l�o�r�e�d� �t�o� �y�o�u�r� �s�p�e�c�i�a�l� �a�p�p�l�i�c�a�t�i�o�n�!

�W�h�e�n� �p�l�a�c�i�n�g� �a�n� �o�r�d�e�r� �p�l�e�a�s�e� �d�e�f�i�n�e� �t�h�e� �m�a�t�e�r�i�a�l�s� �w�h�i�c�h� �a�r�e� �s�t�o�r�e�d� �i�n� �y�o�u�r� �s�i�l�o
�(�e�.�g�.� �c�e�m�e�n�t�,� �l�i�m�e� �e�t�c &�)

�i�w�i�sð 
ðG



�D�e�d�u�s�t�i�n�g� �T�e�c�h�n�i�q�u�e
�S�i�l�o�- �a�n�d� �B�u�n�k�e�r�f�i�l�t�e�r

�P�n�e�u�f�i�x� �3�0�/�3�6�/�4�2�/�4�8

�T�e�l�.�:� �0�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �0�7�1�3�5� �/� �9�5�3�0�-�1�7 �E�m�a�i�l�:�I�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�2 �- �1

�P�R�E�S�S�U�R�E �D�I�F�F�E�R�E�N�C�E �A�C�T�U�A�T�E�D �F�U�L�L�Y �A�U�T�O�M�A�T�I�C �E�L�E�C�T�R�O�-
�P�N�E�U�M�A�T�I�C �F�I�L�T�E�R

�T�h�e� �f�i�l�t�e�r� �i�s� �u�s�e�d� �f�o�r� �d�e�d�u�s�t�i�n�g� �s�i�l�o�s� �a�n�d� �b�u�n�k�e�r�s� �w�h�i�c�h� �a�r�e� �p�n�e�u�m�a�t�i�c�a�l�l�y� �l�o�a�d�e�d�.

ðØ �I�n�s�t�a�l�l�a�t�i�o�n�-�f�r�i�e�n�d�l�y� �f�i�l�t�e�r� �b�o�x� �m�a�d�e� �o�u�t� �o�f� �c�o�a�t�e�d� �s�t�e�e�l� �p�l�a�t�e�.

ðØ �G�a�l�v�a�n�i�s�e�d�,� �e�a�s�y� �t�o� �o�p�e�n� �w�e�a�t�h�e�r� �h�o�o�d�.� �T�h�i�s� �g�u�a�r�a�n�t�e�e�s� �t�o�o�l�-�f�r�e�e� �a�c�c�e�s�s� �t�o� �t�h�e
�f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �a�t� �a�n�y� �t�i�m�e

ðØ �T�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �w�i�t�h� �h�i�g�h�-�q�u�a�l�i�t�y�,� �s�t�a�r�-�s�h�a�p�e�d� �f�o�l�d�e�d� �p�o�l�y�e�s�t�e�r� �n�o�n�-�w�o�v�e�n
�m�a�t�e�r�i�a�l� �l�i�n�i�n�g� �a�n�d� �p�l�a�s�t�i�c� �b�o�t�t�o�m� �e�n�s�u�r�e� �l�o�w�e�r� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �r�e�s�i�d�u�a�l� �d�u�s�t
�c�o�n�c�e�n�t�r�a�t�i�o�n�.� �T�h�e� �i�n�s�t�a�l�l�a�t�i�o�n� �i�s� �c�a�r�r�i�e�d� �o�u�t� �c�l�e�a�n� �g�a�s�-�s�i�d�e�d�.

ðØ �T�h�e� �q�u�i�c�k� �r�e�l�e�a�s�e� �o�u�t�l�e�t�s� �t�o�g�e�t�h�e�r� �w�i�t�h� �t�h�e� �b�l�a�s�t� �p�i�p�e�s� �a�r�e� �d�i�r�e�c�t�l�y� �i�n�s�t�a�l�l�e�d� �o�n� �t�h�e
�p�r�e�s�s�u�r�e� �r�e�s�e�r�v�o�i�r� �i�n� �t�h�e� �c�a�p�.� �T�h�u�s� �s�h�o�r�t� �w�a�y�s� �o�f� �t�h�e� �d�e�d�u�s�t�i�n�g� �a�i�r� �a�r�e� �c�r�e�a�t�e�d�.� �T�h�i�s
�r�e�d�u�c�e�s� �t�h�e� �c�o�n�s�u�m�p�t�i�o�n� �o�f� �c�o�m�p�r�e�s�s�e�d� �a�i�r� �a�n�d� �r�e�s�u�l�t�s� �i�n� �a�n� �o�p�t�i�m�a�l� �c�l�e�a�n�i�n�g� �o�f
�t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�.

ðØ �T�h�e� �p�o�w�e�r�f�u�l� �v�e�n�t�i�l�a�t�o�r� �i�s� �i�n�s�t�a�l�l�e�d� �o�n� �a� �c�o�n�s�o�l�e� �n�e�x�t� �t�o� �t�h�e� �f�i�l�t�e�r� �b�o�x�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e
�v�e�n�t�i�l�a�t�o�r� �d�o�e�s�n ��t �c�h�a�n�g�e� �i�t�s� �p�o�s�i�t�i�o�n� �w�h�e�n� �o�p�e�n�i�n�g� �t�h�e� �f�i�l�t�e�r� �b�o�x�.� �A� �b�l�o�w� �o�u�t� �a�r�c�h�,
�f�u�n�c�t�i�o�n�i�n�g� �a�s� �a� �r�a�i�n� �p�r�o�t�e�c�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �a� �b�i�r�d� �p�r�o�t�e�c�t�i�o�n� �g�r�i�d�,� �a�r�e� �i�n�s�t�a�l�l�e�d� �a�t� �t�h�e
�a�i�r� �e�x�h�a�u�s�t� �s�i�d�e� �o�f� �t�h�e� �b�o�x

ðØ �I�n� �o�r�d�e�r� �t�o� �p�r�o�t�e�c�t� �t�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e�s� �a�n�d� �t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �a� �p�r�e�s�s�u�r�e� �r�e�d�u�c�t�i�o�n� �/
�c�o�m�p�r�e�s�s�e�d�-�a�i�r� �s�e�r�v�i�c�e� �u�n�i�t� �w�i�t�h� �2�5� �m�i�c�r�o�m�e�t�e�r� �f�i�l�t�e�r� �i�s� �i�n�s�t�a�l�l�e�d� �u�p�s�t�r�e�a�m

ðØ �B�e�s�i�d�e�s� �f�r�e�e� �s�e�l�e�c�t�a�b�l�e� �c�l�e�a�r�a�n�c�e� �t�i�m�e�s� �t�h�r�o�u�g�h� �f�u�l�l�-�e�l�e�c�t�r�o�n�i�c� �f�i�l�t�e�r� �c�o�n�t�r�o�l�,� �t�h�e
�p�r�e�s�s�u�r�e� �d�i�f�f�e�r�e�n�c�e� �a�c�t�u�a�t�e�d� �d�e�d�u�s�t�i�n�g� �a�u�t�o�m�a�t�i�c� �i�s� �i�n�s�t�a�l�l�e�d� �o�n� �t�h�e� �f�i�l�t�e�r� �b�o�x�,
�f�a�c�t�o�r�y�-�s�e�t� �w�i�r�e�d� �a�n�d� �p�r�o�g�r�a�m�m�e�d�.

ðØ �R�u�s�t� �r�e�m�o�v�a�l�:� �S�A� �2�,�5

�P�r�i�m�e�r�:� �2�K�;� �4�0�¼�m
�T�o�p� �c�o�a�t�:� �2�K�;� �R�A�L� �9�0�0�6�;� �4�0�¼�m

�T�h�e� �s�w�i�t�c�h� �f�r�e�q�u�e�n�c�y� �o�f� �t�h�e� �d�e�d�u�s�t�i�n�g� �a�u�t�o�m�a�t�i�c� �d�e�p�e�n�d�s� �o�n� �t�h�e� �d�u�s�t
�c�o�n�s�i�s�t�e�n�c�e� �o�f� �t�h�e� �e�x�h�a�u�s�t� �a�i�r�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �c�o�n�s�i�s�t�e�n�c�e� �o�f� �t�h�e� �m�e�d�i�u�m�.
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�T�e�l�.�:� �0�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �0�7�1�3�5� �/� �9�5�3�0�-�1�7 �E�m�a�i�l�:�I�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�2 �- �2

�D�i�m�e�n�s�i�o�n�s� �T�o�p� �F�i�l�t�e�r

�F�i�l�t�e�r� �a�r�e�a� �m�2 �3�0 �3�6 �4�2 �4�8

�A �w�i�t�h�o�u�t� �/� �w�i�t�h� �v�e�n�t�i�l�a�t�o�r
�m�m

�1�6�4�0� �/� �o�n� �t�h�e� �s�i�d�e

�B �w�i�t�h�o�u�t� �/� �w�i�t�h� �v�e�n�t�i�l�a�t�o�r
�m�m

�Ø �1�2�0�0

�C �m�m �8�7�0 �9�0�0 �9�0�0

�D �m�m �1�1�5�0

�F �m�m �a�p�p�r�o�x�.� �2�6�0�0

�G �m�m �9�2�0

�Y �c�a�r�t�r�i�d�g�e�s� �e�x�t�e�n�d�i�n�g� �i�n�t�o
�t�h�e� �s�i�l�o

�- �2�0�0 �2�0�0 �4�0�0

�S �ø� �1�4

�D�i�m�e�n�s�i�o�n�s �C�o�n�n�e�c�t�i�o�n� �F�l�a�n�g�e

�F�i�l�t�e�r� �a�r�e�a� �m�2 �3�0 �3�6 �4�2 �4�8

�O�u�t�s�i�d�e� �ø� �m�m �1�2�0�0

�I�n�s�i�d�e� �ø� �m�m �1�1�0�0

�H�o�l�e� �c�i�r�c�l�e� �m�m �1�0�5�0

�N�u�m�b�e�r� �o�f� �h�o�l�e�s� �/� �ø� �m�m �1�2� �x� �ø� �1�4
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�S�i�l�o�- �a�n�d� �B�u�n�k�e�r�f�i�l�t�e�r

�P�n�e�u�f�i�x� �3�0�/�3�6�/�4�2�/�4�8

�T�e�l�.�:� �0�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �0�7�1�3�5� �/� �9�5�3�0�-�1�7 �E�m�a�i�l�:�I�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�1�.�2 �- �3

�T�e�c�h�n�i�c�a�l� �D�a�t�a� �T�o�p� �F�i�l�t�e�r

�F�i�l�t�e�r� �a�r�e�a� �m�2 �3�0 �3�6 �4�2 �4�8

�C�a�p�a�c�i�t�y� �N�m�3�/�h �1�5�0�0 �1�8�0�0 �2�1�0�0 �2�4�0�0

�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e �1�2�0�°� �C

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�/�p�c�. �6 �7

�7�F�i�l�t�e�r� �m�e�d�i�u�m �P�o�l�y�e�s�t�e�r

�S�o�l�e�n�o�i�d� �v�a�l�v�e�/�p�c�. �6 �7

�7�O�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e �2�,�5� �b�a�r

�A�i�r� �c�o�n�n�e�c�t�i�o�n�/�m�m �ø� �1�3

�A�i�r� �s�u�p�p�l�y �5�0� �N�l�t�r�/�m�i�n�.� �w�i�t�h� �a� �b�r�e�a�k� �t�i�m�e� �o�f� �2�0� �S�e�c�.

�W�e�i�g�h�t� �w�i�t�h�o�u�t�/�w�i�t�h� �v�e�n�t�i�l�a�t�o�r
�k�g

�3�4�5 �/� �3�9�0 �3�4�5� �/� �3�9�0 �3�4�5� �/� �3�9�0 �3�7�0� �/� �4�2�0

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e� �p�r�o�t�r�u�d�i�n�g� �i�n�t�o� �t�h�e� �s�i�l�o� �2�0�0� �m�m� �o�r� �4�0�0� �m�m

�T�e�c�h�n�i�c�a�l� �D�a�t�a� �V�e�n�t�i�l�a�t�o�r

�F�i�l�t�e�r� �a�r�e�a� �m�2 �3�0 �3�6 �4�2 �4�8

�V�e�n�t�i�l�a�t�o�r� �p�o�w�e�r �1�,�5� �K�W �1�,�5 �K�W �1�,�5 �K�W �2�,�2� �K�W

�C�u�r�r�e�n�t� �c�o�n�s�u�m�p�t�i�o�n �a�p�p�r�o�x�. �4�,�4�8� �A� �/� �3�,�3�1� �A�4�,�4�8� �A� �/� �3�,�3�1� �A�4�,�4�8� �A� �/� �3�,�3�1� �A�6�,�2 �A� �/ �4�,�4�6 �A

�M�o�t�o�r� �v�o�l�t�a�g�e �2�3�0� �V� �/� �4�0�0� �V� �A�C

�C�o�n�t�r�o�l� �v�o�l�t�a�g�e �2�3�0� �V� �/� �5�0� �H�z

�S�t�a�t�i�c� �p�r�e�s�s�u�r�e� �i�n�c�r�e�a�s�e� �a�t� �e�n�g�i�n�e
�o�p�e�r�a�t�i�n�g� �p�o�i�n�t

�1�8�0�0� �P�A �1�8�0�0� �P�A �1�8�0�0� �P�A �1�8�6�0� �P�A

�V�o�l�u�m�e� �f�l�o�w� �r�a�t�e� �m�a�x�. �3�6�0�0� �m�3 �3�6�0�0� �m�3 �3�6�0�0� �m�³ �4�2�0�0� �m�³

�A�r�t�i�c�l�e� �N�u�m�b�e�r

�F�i�l�t�e�r� �a�r�e�a� �m�2 �3�0 �3�6 �4�2 �4�8

�A�r�t�i�c�l�e� �n�u�m�b�e�r �A�r�t�i�c�l�e� �n�u�m�b�e�r �A�r�t�i�c�l�e� �n�u�m�b�e�r �A�r�t�i�c�l�e� �n�u�m�b�e�r

�w�i�t�h�o�u�t� �v�e�n�t�i�l�a�t�o�r �7�2�2� �1�0� �1�8�2 �7�2�2� �1�0� �2�0�4 �7�2�2� �1�0� �2�0�6 �7�2�2� �1�0� �3�4�0

�w�i�t�h� �v�e�n�t�i�l�a�t�o�r �7�2�2� �1�0� �2�8�8 �7�2�2� �1�0� �2�8�7 �7�2�2� �1�0� �2�7�6 �7�2�2� �1�0� �3�4�1

�A�d�d�i�t�i�o�n�a�l� �s�i�z�e�s� �a�n�d� �o�p�t�i�o�n�s� �(�e�.�g�. �p�r�e�s�s�u�r�e� �s�u�r�g�e� �p�r�o�t�e�c�t� �c�o�n�s�t�r�u�c�t�i�o�n�)
�c�a�n� �b�e� �t�a�i�l�o�r�e�d� �t�o� �y�o�u�r� �s�p�e�c�i�a�l� �a�p�p�l�i�c�a�t�i�o�n�!

�W�h�e�n� �p�l�a�c�i�n�g� �a�n� �o�r�d�e�r� �p�l�e�a�s�e� �d�e�f�i�n�e� �t�h�e� �m�a�t�e�r�i�a�l�s� �w�h�i�c�h� �a�r�e� �s�t�o�r�e�d� �i�n
�y�o�u�r� �s�i�l�o� �(�e�.�g�.� �c�e�m�e�n�t�,� �l�i�m�e� �e�t�c &�)

�N�o�t�i�c�e

ðG



�D�e�d�u�s�t�i�n�g �t�e�c�h�n�o�l�o�g�y
�S�t�a�f�i

�1�0�1�7� �/� �1�0�2�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�2 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�S�E�M�I�-�A�U�T�O�M�A�T�I�C� �T�U�B�E� �F�I�L�T�E�R� �S�Y�S�T�E�M

�F�O�R� �D�R�Y�,�P�O�W�D�E�R�Y� �B�U�L�K�M�A�T�E�R�I�A�L�S

�T�h�e� �f�i�l�t�e�r� �i�s� �u�s�e�d� �f�o�r� �d�i�s�c�o�n�t�i�n�u�o�u�s� �l�o�a�d� �a�n�d� �c�o�n�v�e�y� �p�r�o�c�e�s�s�e�s� �w�i�t�h� �p�o�w�d�e�r�y� �d�r�y� �b�u�l�k
�m�a�t�e�r�i�a�l�s�.

ðØ �M�e�c�h�a�n�i�c�a�l�l�y� �c�l�e�a�n�e�d� �t�u�b�e �f�i�l�t�e�r� �w�i�t�h� �a�n� �o�u�t�-�o�f�-�b�a�l�a�n�c�e� �s�h�a�k�e�r�.

ðØ �E�a�s�y� �m�a�i�n�t�e�n�a�n�c�e� �d�u�e� �t�o� �3�-�d�o�o�r� �b�o�d�y� �d�e�s�i�g�n� �a�n�d� �e�a�s�y� �t�o� �o�p�e�n� �w�e�a�t�h�e�r� �h�o�o�d�.

ðØ �D�o�o�r�s� �w�i�t�h� �s�e�l�f�-�c�l�o�s�i�n�g� �a�n�d� �a�d�j�u�s�t�a�b�l�e� �s�p�r�i�n�g� �l�o�c�k�.

ðØ �E�q�u�i�p�p�e�d �w�i�t�h �2�4� �f�i�l�t�e�r� �t�u�b�e�s� �m�a�d�e� �o�f� �p�o�l�y�e�s�t�e�r� �/� �p�o�l�y�e�s�t�e�r� �n�e�e�d�l�e� �f�e�l�t� �a�n�d
�m�a�i�n�t�e�n�a�n�c�e� �f�r�i�e�n�d�l�y� �c�l�i�p�-�i�n� �l�o�c�k�s� �i�n�c�l�u�d�i�n�g� �s�e�a�l�i�n�g� �m�a�t�e�r�i�a�l� �a�n�d� �f�i�x�i�n�g� �s�c�r�e�w�s�.

ðØ �S�t�e�e�l� �f�r�a�m�e�,� �o�u�t�s�i�d�e� �p�a�r�t�s� �a�r�e� �h�o�t�-�d�i�p� �g�a�l�v�a�n�i�s�e�d

�D�e�d�u�s�t�i�n�g� �f�i�l�t�e�r� �w�i�t�h
�m�e�c�h�a�n�i�c�a�l� �d�e�d�u�s�t�i�n�g

�A�r�e�a�s� �o�f� �a�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h
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�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�M�a�i�n�t�e�n�a�n�c�e� �f�r�i�e�n�d�l�y
�d�e�s�i�g�n

�W�i�t�h�o�u�t� �l�o�o�s�e� �o�r
�a�c�c�i�d�e�n�t�-�s�e�n�s�i�t�i�v�e

�p�a�r�t�s

�S� �C� �H� �E� �M� �E� � � �O� �F� � �S� �T� �R� �E� �A� �M� �I� �N� �G

�V�i�b�r�a�t�i�o�n� �p�l�a�t�e

�H�o�u�s�i�n�g

�F�i�l�t�e�r� �t�u�b�e

�F�l�o�o�r� �s�l�a�b

�V�i�b�r�a�t�i�o�n� �g�e�n�e�r�a�t�o�r

�M�e�t�a�l� �w�e�a�t�h�e�r� �h�o�o�d

�F�i�l�t�e�r�-�f�l�a�n�g�e

�1�.�R�a�w� �g�a�s� �f�l�o�w�s� �i�n� �t�h�e� �f�i�l�t�e�r
�t�u�b�e�s� �w�h�i�c�h� �a�r�e� �o�p�e�n� �a�t� �t�h�e
�b�o�t�t�o�m� �a�n�d� �l�o�c�k�e�d� �o�n� �t�o�p�.
�I�n� �t�h�e� �p�r�o�c�e�s�s� �p�u�r�e� �g�a�s
�e�s�c�a�p�e�s� �t�h�r�o�u�g�h� �t�h�e� �f�i�l�t�e�r
�c�l�a�d�d�i�n�g� �a�n�d� �w�e�a�t�h�e�r� �h�o�o�d�.

�2�.�A�f�t�e�r� �t�h�e� �l�o�a�d�i�n�g� �p�r�o�c�e�s�s� �i�s
�f�i�n�i�s�h�e�d�,� �t�h�e� �f�i�l�t�e�r� �t�u�b�e� �u�n�i�t� �i�s
�c�o�a�t�e�d� �w�i�t�h� �d�u�s�t� �o�n� �t�h�e� �i�n�s�i�d�e�.

�3�.�T�h�r�o�u�g�h� �m�a�n�u�a�l� �o�r� �a�u�t�o�m�a�t�i�c
�a�c�t�i�v�a�t�i�o�n� �t�h�e� �v�i�b�r�a�t�o�r� �s�t�a�r�t�s� �t�o
�o�s�c�i�l�l�a�t�e� �a�n�d� �c�l�e�a�n�s� �t�h�e� �t�u�b�e
�a�r�e�a�.� �T�h�e� �m�a�t�e�r�i�a�l� �f�l�o�w�s� �b�a�c�k
�i�n�t�o� �t�h�e �s�i�l�o�.



�D�e�d�u�s�t�i�n�g �t�e�c�h�n�o�l�o�g�y
�S�t�a�f�i

�1�0�1�7� �/� �1�0�2�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�2 �- �3
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�M�o�d�e�l �1�7 �2�0
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�s�t�e�e�l� �b�o�t�t�o�m� �p�l�a�t�e� �(�1�.�4�3�0�1�) �7�2�1� �1�0� �2�0�0 �7�2�1� �1�0� �2�0�1

�E�x�t�r�a� �C�h�a�r�g�e�s� �F�o�r

�T�r�a�n�s�p�o�r�t �D�e�s�i�g�n �A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�i�l�t�e�r� �i�s� �d�e�s�i�g�n�e�d� �f�o�r� �l�y�i�n�g �t�r�a�n�s�p�o�r�t�a�t�i�o�n�,� �w�i�t�h� �b�o�o�s�t�e�d� �f�i�l�t�e�r� �f�r�a�m�e�,� �3�-�d�o�o�r� �b�o�d�y
�(�w�i�t�h�o�u�t� �e�a�s�y� �t�o� �o�p�e�n� �w�e�a�t�h�e�r� �h�o�o�d�)�.
�R�u�b�b�e�r� �c�o�l�l�a�r� �t�o� �c�o�v�e�r� �t�h�e� �a�i�r� �o�u�t�l�e�t� �b�e�t�w�e�e�n� �w�e�a�t�h�e�r� �h�o�o�d� �a�n�d� �f�i�l�t�e�r� �b�o�d�y
�(�a�v�o�i�d�s� �t�h�e� �e�n�t�r�a�n�c�e� �o�f� �s�p�l�a�s�h� �a�n�d� �r�a�i�n� �w�a�t�e�r�)�.
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�F�i�l�t�e�r� �t�o�p� �f�r�a�m�e� �w�i�t�h �e�x�h�a�u�s�t� �a�i�r� �s�o�c�k�e�t �A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�i�l�t�e�r� �f�r�a�m�e� �i�n� �r�e�i�n�f�o�r�c�e�d� �d�e�s�i�g�n� �w�i�t�h� �3� �d�o�o�r�s�. �F�i�l�t�e�r� �a�t�t�a�c�h�m�e�n�t� �w�i�t�h� �e�x�h�a�u�s�t� �a�i�r
�s�o�c�k�e�t� �D�N� �2�0�0� �(�J�a�c�o�b� �f�l�a�n�g�e�)� �a�s� �w�e�l�l� �a�s� �w�i�t�h� �s�e�a�l�e�d� �w�e�a�t�h�e�r� �h�o�o�d� �(�h�e�i�g�h�t
�i�n�c�r�e�a�s�e�s� �f�o�r� �a�b�o�u�t� �3�0�0� �m�m�)�.
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�B�o�t�t�o�m� �p�l�a�t�e� �m�a�d�e� �o�f �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �(�1�.�4�3�0�1�) �A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�o�r� �S�t�a�f�i� �i�n� �s�t�e�e�l� �d�e�s�i�g�n �7�2�1� �1�0� �0�6�5

�A�d�d�i�t�i�o�n�a�l� �s�i�z�e�s� �a�n�d� �o�p�t�i�o�n�s� �c�a�n� �b�e� �t�a�i�l�o�r�e�d� �t�o� �y�o�u�r� �s�p�e�c�i�a�l� �a�p�p�l�i�c�a�t�i�o�n�!

�W�h�e�n� �p�l�a�c�i�n�g� �a�n� �o�r�d�e�r� �p�l�e�a�s�e� �d�e�f�i�n�e� �t�h�e� �m�a�t�e�r�i�a�l�s� �w�h�i�c�h� �a�r�e� �s�t�o�r�e�d� �i�n
�y�o�u�r� �s�i�l�o� �(�e�.�g�.� �c�e�m�e�n�t�, �l�i�m�e� �e�t�c &�)

�N�o�t�i�c�e�!
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�F�u�l�l�y� �a�u�t�o�m�a�t�i�c� �f�i�l�t�e�r� �c�o�n�t�r�o�l �A�r�t�i�c�l�e� �n�u�m�b�e�r
�F�o�r� �f�u�l�l�y� �a�u�t�o�m�a�t�i�c� �a�c�t�i�v�a�t�i�o�n� �o�f� �f�i�l�t�e�r� �d�e�d�u�s�t�i�n�g�b�e�f�o�r�e�a�n�d�a�f�t�e�r�f�i�l�l�i�n�g� �t�h�e� �s�i�l�o�.
�B�y� �a�c�t�u�a�t�i�n�g� �a� �l�o�c�k�a�b�l�e� �c�l�a�m�p� �(�p�a�d�l�o�c�k�)� �a� �r�u�g�g�e�d� �m�e�c�h�a�n�i�c�a�l� �l�i�m�i�t� �s�w�i�t�c�h� �i�s
�a�c�t�i�v�a�t�e�d�.� �A�s� �a� �r�e�s�u�l�t� �c�o�u�p�l�i�n�g� �a�n�d� �u�n�c�o�u�p�l�i�n�g� �o�f� �t�h�e� �l�o�a�d�i�n�g� �t�u�b�e� �a�c�t�i�v�a�t�e�s� �t�h�e
�d�e�d�u�s�t�i�n�g� �p�r�o�c�e�s�s� �t�h�r�o�u�g�h� �a� �t�i�m�e�r�.

�T�i�m�e�r� �i�n� �p�l�a�s�t�i�c� �h�o�u�s�i�n�g� �(�I�P� �5�4�)� �f�o�r� �i�n�s�t�a�l�l�a�t�i�o�n� �o�n� �t�h�e� �s�i�l�o� �o�r� �s�w�i�t�c�h�i�n�g� �b�o�x� �o�f� �t�h�e
�o�v�e�r�f�i�l�l� �p�r�o�t�e�c�t�i�o�n�.

�V�o�l�t�a�g�e� �2�3�0�/�4�0�0� �V� �/� �5�0� �H�z�.

�8�8�1� �1�0� �0�0�3

�S�e�m�i�-�a�u�t�o�m�a�t�i�c� �f�i�l�t�e�r� �c�o�n�t�r�o�l �A�r�t�i�c�l�e� �n�u�m�b�e�r
�F�o�r� �s�e�m�i�-�a�u�t�o�m�a�t�i�c� �a�c�t�i�v�a�t�i�o�n� �o�f� �t�h�e� �f�i�l�t�e�r� �d�e�d�u�s�t�i�n�g� �b�y� �m�a�n�u�a�l� �a�c�t�i�v�a�t�i�o�n
�(�p�u�s�h�b�u�t�t�o�n�)�,� �c�o�n�s�i�s�t�i�n�g� �o�f�:

�P�u�s�h�b�u�t�t�o�n� �a�n�d �t�i�m�e�r� �i�n� �t�h�e� �p�l�a�s�t�i�c� �h�o�u�s�i�n�g� �(�I�P� �5�4�)� �f�o�r� �i�n�s�t�a�l�l�a�t�i�o�n� �o�n� �t�h�e� �s�i�l�o� �o�r
�s�w�i�t�c�h�i�n�g� �b�o�x� �o�f� �t�h�e� �o�v�e�r�f�i�l�l� �p�r�o�t�e�c�t�i�o�n�.

�V�o�l�t�a�g�e� �2�3�0�/�4�0�0� �V� �/� �5�0� �H�z�.
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�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s

�F�i�l�t�e�r �t�y�p�e �A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�i�l�t�e�r� �h�o�s�e �1�0�1�4
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�7�2�1� �1�0 �1�4�0

�F�i�l�t�e�r� �h�o�s�e� �1�0�1�7
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�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�I�n�s�t�a�l�l�e�d� �c�e�n�t�r�e�d� �o�n� �s�i�l�o� �r�o�o�f�,
�n�o�m�i�n�a�l� �d�i�a�m�e�t�e�r� �1�1�0�0� �m�m�,� �h�e�i�g�h�t
�1�0�0� �m�m

�7�2�1� �1�0� �0�0�6
�M�a�d�e� �o�f� �s�t�e�e�l� �p�l�a�t�e�,� �p�r�i�m�e�d

�7�2�1� �1�0� �0�6�3
�M�a�d�e� �o�f� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l

�I�n�s�t�a�l�l�e�d� �d�e�c�e�n�t�r�e�d� �o�n� �t�h�e� �s�i�l�o� �r�o�o�f
�(�e�.�g�.� �s�e�p�a�r�a�t�i�n�g� �p�l�a�t�e� �s�i�l�o�)� �n�o�m�i�n�a�l
�d�i�a�m�e�t�e�r� �1�1�0�0� �m�m�,� �h�e�i�g�h�t� �2�0�0
�m�m�.

�7�2�1� �1�0� �0�0�5
�M�a�d�e� �o�f� �s�t�e�e�l� �p�l�a�t�e�,� �p�r�i�m�e�d

�7�2�1� �1�0� �0�6�4
�M�a�d�e� �o�f� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l

�M�e�t�a�l� �w�e�a�t�h�e�r� �h�o�o�d �7�2�1� �1�0� �1�1�0

�L�o�c�k�i�n�g� �s�c�r�e�w �7�2�1� �1�0� �0�7�4

�V�i�b�r�a�t�i�o�n� �g�e�n�e�r�a�t�o�r �4�0�0� �V� �/� �A�C �8�8�2� �1�0� �0�0�1

�V�i�b�r�a�t�i�o�n� �g�e�n�e�r�a�t�o�r�,
�A�T�E�X�,�I�I� �2� �G�/�D

�8�8�2� �1�0� �0�1�3

�V�i�b�r�a�t�i�o�n� �p�l�a�t�e �7�2�1� �1�0� �0�4�8

�R�u�b�b�e�r�-�b�o�n�d�e�d� �m�e�t�a�l �7�2�1� �1�0� �0�4�3

�H�o�u�s�i�n�g�, �3� �p�a�r�t�s
�D�o�o�r� �f�o�r �S�T�A�F�I� �1�0�1�4 �7�2�1� �1�0� �0�7�2

�H�o�u�s�i�n�g�,� �3� �p�a�r�t�s
�D�o�o�r� �f�o�r �S�T�A�F�I� �1�0�1�7 �7�2�1� �1�0� �0�7�1

�H�o�u�s�i�n�g�,� �3� �p�a�r�t�s
�D�o�o�r� �f�o�r �S�T�A�F�I� �1�0�2�0 �7�2�1� �1�0� �1�1�1�-�0�1

�F�l�o�o�r� �s�l�a�b �7�2�1� �1�0� �0�2�9



�D�e�d�u�s�t�i�n�g �t�e�c�h�n�o�l�o�g�y
�S�t�a�f�i

�1�0�1�7� �/� �1�0�2�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�2 �- �8
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�P�u�t�t�y� �c�o�r�d �7�2�1� �1�0� �1�8�3

�G�a�s� �p�r�e�s�s�u�r�e� �s�p�r�i�n�g �7�2�1� �1�0� �0�7�3

�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s �o�l�d� �v�e�r�s�i�o�n �S�t�a�f�i

�F�i�l�t�e�r �t�y�p�e �A�r�t�i�c�l�e� �n�u�m�b�e�r

�T�u�b�u�l�a�r� �t�a�p�e� �f�o�r
�o�l�d� �v�e�r�s�i�o�n� �S�t�a�f�i� �1�0�1�0
�N�e�e�d�l�e� �f�e�l�t�,
�C�l�i�p�i�n� �S�e�t� �2�4� �p�i�e�c�e�s

�7�2�1� �1�0� �1�2�4

�T�u�b�u�l�a�r� �t�a�p�e� �f�o�r
�o�l�d� �v�e�r�s�i�o�n� �S�t�a�f�i� �1�0�1�0
�p�o�l�y�e�s�t�e�r�,
�C�l�i�p�i�n� �S�e�t� �2�4� �p�i�e�c�e�s

�7�2�1� �1�0� �1�2�7

�T�u�b�u�l�a�r� �t�a�p�e� �f�o�r
�o�l�d� �v�e�r�s�i�o�n� �S�t�a�f�i� �1�0�1�4
�N�e�e�d�l�e� �f�e�l�t�,
�C�l�i�p�i�n� �S�e�t� �2�4� �p�i�e�c�e�s

�7�2�1� �1�0� �1�2�9

�T�u�b�u�l�a�r� �t�a�p�e� �f�o�r
�o�l�d� �v�e�r�s�i�o�n� �S�t�a�f�i� �1�0�1�4
�p�o�l�y�e�s�t�e�r�,
�C�l�i�p�i�n� �S�e�t� �2�4� �p�i�e�c�e�s

�7�2�1� �1�0� �1�3�2

�T�u�b�u�l�a�r� �t�a�p�e� �f�o�r
�o�l�d� �v�e�r�s�i�o�n� �S�t�a�f�i� �1�0�1�7
�N�e�e�d�l�e� �f�e�l�t�,
�C�l�i�p�i�n� �S�e�t� �2�4� �p�i�e�c�e�s

�7�2�1� �1�0� �1�3�4

�T�u�b�u�l�a�r� �t�a�p�e� �f�o�r
�o�l�d� �v�e�r�s�i�o�n� �S�t�a�f�i� �1�0�1�7
�p�o�l�y�e�s�t�e�r�,
�C�l�i�p�i�n� �S�e�t� �2�4� �p�i�e�c�e�s

�7�2�1� �1�0� �1�3�7

�T�u�b�u�l�a�r� �t�a�p�e� �f�o�r
�o�l�d� �v�e�r�s�i�o�n� �S�t�a�f�i� �1�0�2�0
�N�e�e�d�l�e� �f�e�l�t�,
�C�l�i�p�i�n� �S�e�t� �2�4� �p�i�e�c�e�s

�7�2�1� �1�0� �1�3�9

�T�u�b�u�l�a�r� �t�a�p�e� �f�o�r
�o�l�d� �v�e�r�s�i�o�n� �S�t�a�f�i� �1�0�2�0
�p�o�l�y�e�s�t�e�r�,
�C�l�i�p�i�n� �S�e�t� �2�4� �p�i�e�c�e�s

�7�2�1 �1�0� �1�4�2

�T�u�b�u�l�a�r� �t�a�p�e
�D� �1�6�0� �f�o�r� �S�t�a�f�i� �o�l�d� �v�e�r�s�i�o�n �7�2�1� �1�0� �0�1�9



�D�e�d�u�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�y
�M�i�x�e�r� �f�i�l�t�e�r

�M�i�x�f�i

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�3 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�F�O�R� �S�M�O�O�T�H� �D�E�D�U�S�T�I�N�G �O�F� �M�I�X�I�N�G� �P�R�O�C�E�S�S�E�S �A�N�D

�C�O�N�V�E�N�I�E�N�T� �D�U�S�T� �R�E�C�Y�C�L�I�N�G

�T�h�e� �M�I�X�F�I� �i�s� �a� �m�i�x�i�n�g� �f�i�l�t�e�r� �u�s�e�d� �f�o�r� �d�i�r�e�c�t� �d�e�d�u�s�t�i�n�g �o�f� �m�i�x�e�d� �c�h�a�r�g�e�s�.

ðØ �S�m�o�o�t�h� �d�u�s�t� �r�e�c�y�c�l�i�n�g� �o�f� �f�i�l�t�e�r� �d�u�s�t�s� �t�o �t�h�e� �m�i�x�e�r

ðØ �D�i�r�e�c�t� �i�n�s�t�a�l�l�a�t�i�o�n� �o�n� �t�o�p� �o�f� �a�n �e�x�h�a�u�s�t� �a�i�r� �c�h�u�t�e� �o�r

ðØ �D�u�s�t� �c�o�l�l�e�c�t�i�o�n� �b�o�x� �d�e�s�i�g�n� �w�i�t�h� �a�s�p�i�r�a�t�i�o�n� �p�o�r�t �o�n� �t�h�e� �s�i�d�e� �t�h�r�o�u�g�h� �w�h�i�c�h� �t�h�e� �m�i�x�i�n�g
�f�i�l�t�e�r� �c�a�n� �b�e� �i�n�s�t�a�l�l�e�d� �d�i�r�e�c�t�l�y� �n�e�x�t� �t�o� �t�h�e� �m�i�x�e�r� �a�n�d� �d�e�d�u�s�t� �i�t� �t�h�r�o�u�g�h� �a� �f�l�e�x�i�b�l�e� �t�u�b�e

ðØ �S�p�e�c�i�a�l� �d�e�d�u�s�t�i�n�g� �s�y�s�t�e�m� �w�i�t�h� �v�a�c�u�u�m� �f�l�a�p�s� �r�e�s�p�e�c�t�i�v�e�l�y� �l�e�a�k� �a�i�r� �a�t� �t�h�e� �m�i�x�e�r
�c�l�e�a�n�o�u�t

ðØ �C�l�o�c�k�e�d� �r�e�l�a�y� �f�o�r� �c�l�e�a�n�i�n�g� �t�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �(�o�p�t�i�o�n�a�l�)

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

�F�i�l�t�e�r� �m�a�t�e�r�i�a�l�s� �w�i�t�h
�e�x�t�r�a� �l�o�n�g� �d�u�r�a�b�i�l�i�t�y

�M�a�d�e� �p�o�s�s�i�b�l�e
�t�h�r�o�u�g�h� �o�u�t�s�t�a�n�d�i�n�g
�c�o�n�s�t�r�u�c�t�i�o�n� �d�e�s�i�g�n

�E�a�s�y� �i�n�t�e�g�r�a�t�i�o�n� �i�n�t�o
�e�x�i�s�t�i�n�g� �s�y�s�t�e�m�s

�A�r�e�a�s� �o�f� �a�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/ �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�D�e�d�u�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�y
�M�i�x�e�r� �f�i�l�t�e�r

�M�i�x�f�i

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�3 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�D�i�m�e�n�s�i�o�n�s �M�i�x�f�i

�M�o�d�e�l �1�0 �1�5 �1�8 �2�1

�a� �/� �a�+ �6�0�0� �/� �4�8�0 �8�0�0� �/� �4�9�0 �8�0�0� �/� �4�6�0 �8�0�0� �/� �9�9�0

�b� �/� �b�+ �1�3�9�0� �/� �5�0 �1�3�9�0� �/� �9�0 �1�5�9�0� �/� �8�5 �1�7�9�0� �/� �1�6�5

�c� �/� �c�+ �3�0�0� �/� �2�0�5 �4�0�0� �/� �1�4�5 �4�0�0� �/� �1�1�5 �4�0�0� �/� �2�4�0

�d �6�6�0 �8�6�0 �8�6�0 �8�6�0

�e �3�3�0 �4�6�0 �4�6�0 �4�6�0

�f �1�0�5 �1�6�6 �1�6�6 �1�6�6

�g �7�5�0 �9�5�0 �9�5�0 �9�5�0

�h �3� �x� �1�0�0 �2� �x� �2�1�5 �2� �x� �2�1�5 �2� �x� �2�1�5

�Ø �l �2�9�5 �2�9�5 �2�9�5 �2�9�5

�m �2�5�0 �4�0�0 �4�0�0 �4�0�0

�m

�Ø�l



�D�e�d�u�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�y
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�M�i�x�f�i

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�3 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�T�e�c�h�n�i�c�a�l� �d�a�t�a �M�i�x�f�i

�M�o�d�e�l �1�0 �1�5 �1�8 �2�1

�M�i�x�e�r� �s�i�z�e� �t�o �1�.�1�2�5� �l�t�r�. �2�.�5�0�0� �l�t�r�. �4�.�5�0�0� �l�t�r �6�0�0�0 �l�t�r

�C�a�p�a�c�i�t�y�/ �N�m�3�/ �h �5�0�0 �7�5�0 �9�0�0 �1�0�5�0

�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e �1�2�0�°� �C

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �/� �p�c�s�. �3

�F�i�l�t�e�r �m�e�d�i�u�m �p�o�l�y�e�s�t�e�r

�S�o�l�e�n�o�i�d� �v�a�l�v�e �/ �p�c�s�. �1

�O�p�e�r�a�t�i�n�g� �P�r�e�s�s�u�r�e �4� �b�a�r

�A�i�r� �c�o�n�n�e�c�t�i�o�n �/ �m�m �ø� �1�2

�A�c�t�u�a�t�i�o�n� �a�i�r �1�0�5 �N�l�t�r�/ �m�i�n�. �w�i�t�h� �a� �b�r�e�a�k� �t�i�m�e� �o�f �2�0 �s�e�c�.

�W�e�i�g�h�t �k�g �8�0 �1�1�0 �1�2�0 �1�4�0

�F�a�n� �p�o�w�e�r �k�W �0�,�3�7 �0�,�7�5 �1�,�1 �1�,�5

�F�a�n� �v�o�l�t�a�g�e �2�3�0� �/� �4�0�0� �V

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�M�o�d�e�l �1�0 �1�5 �1�8 �2�1

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�2�2� �1�0� �2�6�6 �7�2�2� �1�0� �2�6�9 �7�2�2� �1�0� �2�7�2 �7�2�2� �1�0� �3�0�1

�A�d�d�i�t�i�o�n�a�l� �p�r�i�c�e� �f�o�r

�D�u�s�t� �c�o�l�l�e�c�t�i�o�n� �b�o�x
�f�o�r �m�o�d�e�l

�1�0 �1�5 �1�8 �2�1

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�2�2� �1�0� �1�0�5 �7�2�2� �1�0� �1�0�4 �7�2�2� �1�0� �1�0�4 �7�2�2� �1�0� �1�0�4

�F�a�n� �a�n�d� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �v�o�l�t�a�g�e� �a�r�e� �v�a�r�i�a�b�l�e� �a�n�d� �a�l�s�o� �a�v�a�i�l�a�b�l�e� �i�n� �E�x�-
�v�e�r�s�i�o�n�!

�N�o�t�i�c�e

ðG

�F�u�r�t�h�e�r� �s�i�z�e�s� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n�s� �(�e�.�g�.� �p�r�e�s�s�u�r�e� �s�h�o�c�k� �r�e�s�i�s�t�a�n�t� �d�e�s�i�g�n�)
�a�c�c�o�r�d�i�n�g� �t�o� �y�o�u�r �r�e�q�u�i�r�e�m�e�n�t�s�,� �p�o�s�s�i�b�l�e� �o�n� �r�e�q�u�e�s�t�!

�P�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �m�e�d�i�a� �t�o� �b�e� �m�i�x�e�d� �w�h�e�n� �p�l�a�c�i�n�g� �t�h�e� �o�r�d�e�r�.� �E�.�g�.
�c�e�m�e�n�t�,� �l�i�m�e�,� �e�t�c�.

�N�o�t�i�c�e

ðG



�D�e�d�u�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�y
�M�i�x�e�r� �f�i�l�t�e�r

�M�i�x�f�i

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�3 �- �4
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�A�c�c�e�s�s�o�r�i�e�s� �f�o�r �M�i�x�f�i

�D�e�d�u�s�t�i�n�g �c�o�n�t�r�o�l� �f�o�r� �t�o�p� �h�a�t� �r�a�i�l �i�n�s�t�a�l�l�a�t�i�o�n �A�r�t�i�c�l�e� �n�u�m�b�e�r
�F�o�r �d�e�d�u�s�t�i�n�g� �o�f� �t�h�e� �m�i�x�i�n�g �f�i�l�t�e�r� �d�u�r�i�n�g �t�h�e� �m�i�x�e�r� �c�l�e�a�n�o�u�t�.� �C�o�n�t�r�o�l� �b�o�a�r�d� �f�o�r� �o�n
�s�i�t�e� �i�n�s�t�a�l�l�a�t�i�o�n� �i�n�t�o� �t�h�e� �c�o�n�t�r�o�l� �b�o�x�. �B�l�o�w �t�i�m�e �s�e�t� �u�p�,� �b�r�e�a�k �t�i�m�e� �a�d�j�u�s�t�a�b�l�e� �v�i�a
�p�o�t�e�n�t�i�o�m�e�t�e�r� �(�2 �- �1�5� �s�)�.

�V�o�l�t�a�g�e� �2�3�0� �V� �A�C

�8�8�1� �1�0� �0�6�2

�A�l�t�e�r�n�a�t�i�v�e�:

�M�o�u�n�t�e�d� �t�o �t�h�e� �p�l�a�s�t�i�c �b�o�x� �o�n� �t�h�e� �f�i�l�t�e�r� �a�n�d �c�o�m�p�l�e�t�e�l�y� �w�i�r�e�d�.
�C�o�n�t�r�o�l� �p�r�o�c�e�s�s� �s�e�e �a�b�o�v�e�.
�V�o�l�t�a�g�e� �2�3�0� �V� �A�C

�8�8�1� �1�0� �0�6�3

�A�d�d�i�t�i�o�n�a�l �a�c�c�e�s�s�o�r�i�e�s� �f�o�r �M�i�x�f�i

�A�d�a�p�t�e�r�f�l�a�n�g�e�:
�T�o �f�l�a�n�g�e �o�n� �t�h�e� �m�i�x�i�n�g� �f�i�l�t�e�r�. �H�o�s�e
�c�o�n�n�e�c�t�i�o�n �s�p�e�c�i�f�i�c�a�t�i�o�n �S�2�3�5�J�R�,

�R�u�s�t� �r�e�m�o�v�a�l� �S�A� �1�.

�P�r�i�m�e�r� �a�n�d� �t�o�p� �c�o�a�t� �R�A�L� �9�0�0�6

�M�i�x�f�i� �1�0 �M�i�x�f�i� �1�5� �/� �1�8 �M�i�x�f�i� �2�1

ðÆ�3�0�0 ðÆ�3�0�0 ðÆ�5�0�0 ðÆ�5�0�0

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�2�2� �1�0� �0�1�2 �7�2�2� �1�0� �0�8�2�7�2�2� �1�0� �1�3�9 �7�2�2� �1�0� �1�3�9

�S�p�i�r�a�l� �t�u�b�e�:
�F�o�r� �c�o�n�n�e�c�t�i�n�g� �t�h�e� �m�i�x�e�r �a�i�r� �v�e�n�t� �w�i�t�h� �t�h�e
�a�d�a�p�t�e�r� �f�l�a�n�g�e� �o�f� �t�h�e� �m�i�x�i�n�g� �f�i�l�t�e�r�. �T�o� �e�x�h�a�u�s�t
�a�i�r�/�d�u�s�t� �m�i�x�t�u�r�e� �f�r�o�m� �t�h�e �m�i�x�e�r�.� �E�a�c�h �r�u�n�n�i�n�g
�m�e�t�e�r

�M�i�x�f�i� �1�0 �M�i�x�f�i� �1�5� �/� �1�8 �M�i�x�f�i� �2�1

ðÆ�3�0�0 ðÆ�3�0�0 ðÆ�5�0�0 ðÆ�5�0�0

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�2�2� �1�0� �0�8�0 �7�2�2� �1�0� �0�8�0�7�2�2� �1�0� �0�7�4 �7�2�2� �1�0� �0�7�4

�S�p�e�c�i�a�l �t�u�b�e� �c�l�a�m�p�:
�f�o�r� �s�p�i�r�a�l� �t�u�b�e ðÆ�3�0�0 ðÆ�5�0�0

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�2�2� �1�0� �1�0�3 �7�2�2� �1�0� �0�7�5

�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s

�A�r�t�i�c�l�e� � �n�u�m�b�e�r

�Q�u�i�c�k�-�r�e�l�e�a�s�e� �f�l�a�p� �f�o�r

�M�i�x�f�i� �1�0� �/� �G�C�M�2�5�1�0
�7�2�2� �1�0� �3�6�9

�Q�u�i�c�k�-�r�e�l�e�a�s�e� �f�l�a�p� �f�o�r

�M�i�x�f�i� �1�5� �/� �G�C�M�2�8�1�0
�7�2�2� �1�0� �3�7�5

�Q�u�i�c�k�-�r�e�l�e�a�s�e� �f�l�a�p� �f�o�r

�M�i�x�f�i� �1�8� �/� �G�C�H�3�5�4�0
�7�2�2� �1�0� �3�7�4
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�M�i�x�f�i

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�3 �- �5
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�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s

�M�o�d�e�l �1�0 �1�5 �1�8 �2�1

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e� �S�L�P� �S�t�a�n�d�a�r�d�7�2�2� �1�0� �1�7�2�7�2�2� �1�0� �0�0�1�7�2�2� �1�0� �1�5�8�7�2�2� �1�0� �1�7�1

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e� �S�L�P� �a�n�t�i�s�t�a�t�i�c
�A�T�E�X

�7�2�2� �1�0� �0�8�8�7�2�2� �1�0� �0�8�7�7�2�2� �1�0� �0�5�7�7�2�2� �1�0 �1�3�5

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e� �S�L�P� �u�p� �t�o� �1�5�0�°�C�7�2�2� �1�0� �3�2�5�7�2�2� �1�0� �2�1�8�7�2�2� �1�0� �1�8�3�O�n� �r�e�q�u�e�s�t

�V�a�l�v�e� �c�o�v�e�r �s�e�t� �w�i�t�h�o�u�t� �c�o�i�l

�f�o�r�A�T�E�X�/� �8�8�1� �1�0� �2�1�0
�8�8�1� �1�0� �2�6�8

�V�a�l�v�e� �c�o�v�e�r� �s�e�t� �2�4�V�/�D�C�,� �c�o�n�s�i�s�t�i�n�g
�o�f� �v�a�l�v�e� �c�o�v�e�r� �a�n�d �e�l�e�c�t�r�i�c �c�o�i�l �8�8�1� �1�0� �2�4�5

�V�a�l�v�e� �c�o�v�e�r� �s�e�t� �2�3�0� �V�/�A�C�,
�c�o�n�s�i�s�t�i�n�g� �o�f� �v�a�l�v�e� �c�o�v�e�r� �a�n�d
�e�l�e�c�t�r�i�c �c�o�i�l

�8�8�1� �1�0� �2�4�7

�D�i�a�p�h�r�a�g�m� �f�o�r� �q�u�i�c�k� �r�e�l�i�e�f� �v�a�l�v�e �8�8�1 �1�0� �2�4�6

�S�o�l�e�n�o�i�d� �v�a�l�v�e�,

�2�4�V�/�D�C
�8�8�1� �1�0� �2�4�5�-�0�1

�S�o�l�e�n�o�i�d� �v�a�l�v�e�,

�2�3�0�V�/�A�C
�8�8�1� �1�0� �2�4�7�-�0�1

�V�a�l�v�e� �c�o�v�e�r�s �8�8�1� �1�0� �2�5�3
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�3 �- �6
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�V�a�l�v�e� �c�o�n�n�e�c�t�o�r� �t�y�p�e� �B�I�,� �c�a�b�l�e� �2�m �8�8�1� �1�0� �4�0�1

�F�i�l�t�e�r� �r�e�g�u�l�a�t�o�r �G� �½ � �8�7�4� �1�0� �0�0�1

�S�o�l�e�n�o�i�d� �v�a�l�v�e� �c�o�m�p�l�e�t�e

�2�4�V�/�A�C� �/� �2�4�V�/�D�C

�O�l�d �f�i�l�t�e�r� �d�e�s�i�g�n

�(�u�n�t�i�l� �2�0�1�3�)

�O�n� �r�e�q�u�e�s�t

�F�a�n� �a�n�d� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �c�o�i�l�s �-�v�o�l�t�a�g�e� �a�r�e� �v�a�r�i�a�b�l�e� �a�n�d� �a�l�s�o� �a�v�a�i�l�a�b�l�e� �i�n
�E�x�-�v�e�r�s�i�o�n�!

�F�u�r�t�h�e�r� �s�i�z�e�s� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n�s� �a�c�c�o�r�d�i�n�g� �t�o� �y�o�u�r� �r�e�q�u�i�r�e�m�e�n�t�s�,� �p�o�s�s�i�b�l�e
�o�n� �r�e�q�u�e�s�t�!

�W�h�e�n� �p�l�a�c�i�n�g� �t�h�e� �o�r�d�e�r�,� �p�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �m�e�d�i�a� �t�o� �b�e� �p�r�o�m�o�t�e�d�. �E�.�g�.
�c�e�m�e�n�t�,� �l�i�m�e�,� �e�t�c�.

�N�o�t�i�c�e

ðG
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�C�O�N�T�A�I�N�E�R�S�.
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�l�o�a�d�i�n�g� �s�i�l�o� �v�e�h�i�c�l�e�s� �a�n�d� �c�o�n�t�a�i�n�e�r�s� �w�i�t�h� �a� �j�e�t� �l�o�a�d�e�r�.
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ðØ �E�f�f�i�c�i�e�n�t� �l�o�a�d�e�r� �d�e�d�u�s�t�i�n�g

ðØ �C�o�m�p�a�c�t� �d�e�s�i�g�n

ðØ �E�a�s�y� �a�c�c�e�s�s� �f�o�r� �c�o�n�v�e�n�i�e�n�t� �c�l�e�a�n�i�n�g� �a�n�d �m�a�i�n�t�e�n�a�n�c�e
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ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

�L�o�a�d�i�n�g� �f�i�l�t�e�r� �i�s
�a�v�a�i�l�a�b�l�e �i�n� �e�x�p�l�o�s�i�o�n

�p�r�o�o�f� �d�e�s�i�g�n

�A�r�e�a�s� �o�f� �a�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/ �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h
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�f �6� �x� �1�0�5 �5� �x� �1�6�6

�h �3� �x� �1�0�0 �2� �x� �2�1�5

�i �5�0 �2�0 �1�2 �1�2
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�T�e�c�h�n�i�c�a�l� �d�a�t�a �B�e�l�f�i

�M�o�d�e�l �1�0 �1�5 �1�8 �2�1

�C�a�p�a�c�i�t�y �N�m�3�/�h �5�0�0 �7�5�0 �9�0�0 �1�0�5�0

�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e �1�2�0�°� �C

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s �/ �p�c�s�. �3

�F�i�l�t�e�r �m�e�d�i�u�m �p�o�l�y�e�s�t�e�r

�S�o�l�e�n�o�i�d� �v�a�l�v�e�s �/ �p�c�s�. �3

�O�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e �2�,�5 �b�a�r

�A�i�r� �c�o�n�n�e�c�t�i�o�n�,� �m�m �ø� �1�2

�A�c�t�u�a�t�i�o�n� �a�i�r �7�5 �N�l�t�r�/�m�i�n�. �w�i�t�h� �a� �b�r�e�a�k� �t�i�m�e� �o�f �2�0� �s�e�c�.

�W�e�i�g�h�t�, �k�g �8�5 �1�2�0 �1�3�5 �1�5�5

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�M�o�d�e�l �1�0 �1�5 �1�8 �2�1

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�2�2� �1�0 �3�3�8 �7�2�2� �1�0� �2�5�1 �7�2�2� �1�0� �2�6�1 �7�2�2� �1�0� �3�3�6

�C�l�o�c�k� �c�o�n�t�r�o�l� �f�o�r �B�e�l�f�i

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�C�o�n�t�r�o�l� �u�n�i�t� �F�S�T� �3�-�4� �S�u�p�p�l�y
�v�o�l�t�a�g�e� �2�3�0�V�/�A�C

�S�t�a�n�d�a�r�d
�8�8�1� �1�0� �2�0�6

�C�o�n�t�r�o�l� �u�n�i�t� �F�S�T� �3�-�4

�S�u�p�p�l�y� �v�o�l�t�a�g�e� �2�4�V�/�D�C

�S�t�a�n�d�a�r�d

�8�8�1� �1�0� �2�4�0

�F�i�l�t�e�r� �c�o�n�t�r�o�l� �F�S�T� �3�-�4
�S�u�p�p�l�y� �v�o�l�t�a�g�e� �2�4�V
�A�T�E�X� �Z�o�n�e� �2�2

�8�8�1� �1�0� �2�6�5
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�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s

�M�o�d�e�l �1�0 �1�5 �1�8 �2�1

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e �S�L�P� �s�t�a�n�d�a�r�d�7�2�2� �0�1�0� �1�7�2�7�2�2� �1�0� �0�0�1�7�2�2� �1�0� �1�5�8�7�2�2� �1�0� �1�7�1

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e �S�L�P
�a�n�t�i�s�t�a�t�i�c�A�T�E�X �7�2�2� �1�0� �0�8�8�7�2�2� �1�0� �0�8�7�7�2�2� �1�0� �0�5�7�7�2�2� �1�0 �1�3�5

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e� �S�L�P

�b�y� �1�5�0�°�C
�7�2�2� �1�0� �3�2�5�7�2�2� �1�0� �2�1�8�7�2�2� �1�0� �1�8�3�O�n� �r�e�q�u�e�s�t

�V�a�l�v�e� �c�o�v�e�r� �s�e�t� �w�i�t�h�o�u�t �c�o�i�l
�A�T�E�X�/� �8�8�1� �1�0� �2�1�0 �8�8�1� �1�0� �2�6�8

�V�a�l�v�e� �c�o�v�e�r� �s�e�t� �2�4�V�/�D�C�,
�c�o�n�s�i�s�t�i�n�g� �o�f� �d�i�a�p�h�r�a�g�m�,� �e�l�e�c�t�r�i�c
�c�o�i�l

�8�8�1� �1�0� �2�4�5
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�2�4�V�/�D�C �8�8�1� �1�0� �2�4�5�-�0�1

�M�a�g�n�e�t�i�c� �v�a�l�v�e�,
�2�3�0�V�/�A�C �8�8�1� �1�0 �2�4�7�-�0�1

�V�a�l�v�e� �c�o�v�e�r �8�8�1� �1�0� �2�5�3
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�V�a�l�v�e� �c�o�n�n�e�c�t�o�r� �T�y�p� �B�I�,� �c�a�b�l�e�s �2�m �8�8�1� �1�0� �4�0�1

�F�i�l�t�e�r� �r�e�g�u�l�a�t�o�r �G� �½ � �8�7�4� �1�0� �0�0�1

�M�a�g�n�e�t�i�c� �v�a�l�v�e� �c�o�m�p�l�e�t�e�,
�2�4�V�/�A�C� �/� �2�4�V�/�D�C
�o�l�d� �f�i�l�t�e�r� �v�e�r�s�i�o�n
�(�u�p� �t�o� �y�e�a�r� �o�f� �c�o�n�s�t�r�u�c�t�i�o�n�. �2�0�1�3�)

�o�n� �r�e�q�u�e�s�t

�T�r�a�n�s�i�t�i�o�n� �p�i�e�c�e� �9�0�° �S�2�3�5�J�R
�f�r�o�m� �l�o�a�d�e�r� �t�o� �f�i�l�t�e�r� �B�e�l�f�i� �1�0

�7�5�4� �1�0� �0�0�1

�T�r�a�n�s�i�t�i�o�n� �p�i�e�c�e� �6�0�°� �S�2�3�5�J�R
�f�r�o�m� �l�o�a�d�e�r� �t�o� �f�i�l�t�e�r� �B�e�l�f�i� �1�0 �7�5�4� �1�0� �0�0�2

�T�r�a�n�s�i�t�i�o�n� �p�i�e�c�e� �9�0�°� �S�2�3�5�J�R
�f�r�o�m� �l�o�a�d�e�r� �t�o �F�i�l�t�e�r� �B�e�l�f�i� �1�5�/�1�8�/�2�1 �7�5�4� �1�0� �0�0�3

�T�r�a�n�s�i�t�i�o�n� �p�i�e�c�e� �6�0�°� �S�2�3�5�J�R
�f�r�o�m� �l�o�a�d�e�r� �t�o� �F�i�l�t�e�r� �B�e�l�f�i �1�0� �w�i�t�h
�i�n�t�e�r�n�a�l� �c�l�e�a�n�i�n�g

�7�5�4� �1�0� �0�0�2�-�0�1

�T�r�a�n�s�i�t�i�o�n� �p�i�e�c�e� �6�0�° �S�2�3�5�J�R
�f�r�o�m� �l�o�a�d�e�r� �t�o �F�i�l�t�e�r� �B�e�l�f�i� �1�5�/�1�8�/�2�1
�w�i�t�h� �i�n�t�e�r�n�a�l� �c�l�e�a�n�i�n�g� �/� �p�n�e�u�m�a�t�i�c

�7�5�4� �1�0� �0�0�4�-�0�1

�F�o�r� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �B�E�L�F�I� �f�i�l�t�e�r� �s�i�z�e�s�,� �d�i�f�f�e�r�e�n�t
�V�A� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �v�e�r�s�i�o�n�s� �a�v�a�i�l�a�b�l�e�.

�F�a�n� �a�n�d� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �c�o�i�l�s� �v�o�l�t�a�g�e� �a�r�e� �v�a�r�i�a�b�l�e� �a�n�d� �a�l�s�o� �a�v�a�i�l�a�b�l�e� �i�n� �E�x�-
�v�e�r�s�i�o�n�!

�F�u�r�t�h�e�r� �s�i�z�e�s� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n�s� �a�c�c�o�r�d�i�n�g� �t�o� �y�o�u�r� �r�e�q�u�i�r�e�m�e�n�t�s�,� �p�o�s�s�i�b�l�e
�o�n� �r�e�q�u�e�s�t�!

�W�h�e�n� �p�l�a�c�i�n�g� �a�n� �o�r�d�e�r�,� �p�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �m�e�d�i�a� �t�o� �b�e� �p�u�m�p�e�d�.� �e�.�g�.
�c�e�m�e�n�t�,� �l�i�m�e�,� �e�t�c�.

�N�o�t�i�c�e

ðG
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�5 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�F�O�R� �E�C�O�N�O�M�I�C�A�L� �D�E�D�U�S�T�I�N�G� �O�F� �L�O�A�D�E�R�S�,�B�U�N�K�E�R�S� �A�N�D� �C�O�N�V�E�Y�O�R �B�E�L�T�S

�P�i�c�t�u�r�e�: �U�l�u�f�i� �1�0� �i�n� �a�n�t�i�s�t�a�t�i�c� �d�e�s�i�g�n

�T�h�e� �U�L�U�F�I� �i�s� �a�n� �e�l�e�c�t�r�i�c�a�l�l�y� �c�o�n�t�r�o�l�l�e�d� �f�u�l�l�y� �a�u�t�o�m�a�t�i�c� �f�i�l�t�e�r� �w�i�t�h� �s�i�d�e�-�f�o�l�d�i�n�g� �c�l�e�a�n� �g�a�s
�h�o�u�s�i�n�g�,� �w�h�i�c�h� �s�e�r�v�e�s� �f�o�r� �d�i�r�e�c�t� �d�e�d�u�s�t�i�n�g� �a�n�d� �d�u�s�t� �r�e�c�i�r�c�u�l�a�t�i�o�n� �w�h�e�n� �l�o�a�d�i�n�g� �s�i�l�o
�v�e�h�i�c�l�e�s� �a�n�d� �c�o�n�t�a�i�n�e�r�s� �w�i�t�h� �a� �j�e�t� �l�o�a�d�e�r� �a�n�d �- �d�u�e� �t�o� �i�t�s� �e�x�t�r�e�m�e�l�y� �c�o�m�p�a�c�t� �d�e�s�i�g�n� �a�n�d
�p�e�r�f�o�r�m�a�n�c�e �- �f�o�r� �c�o�n�v�e�y�o�r� �b�e�l�t� �d�e�d�u�s�t�i�n�g�.

ðØ �E�c�o�n�o�m�i�c�a�l� �d�e�d�u�s�t�i�n�g� �o�f� �l�o�a�d�e�r�s�,� �c�o�n�v�e�y�o�r� �b�e�l�t�s� �a�n�d� �b�u�n�k�e�r�s

ðØ �C�o�m�p�a�c�t� �d�e�s�i�g�n

ðØ �L�a�r�g�e� �d�o�o�r� �o�p�e�n�i�n�g�s� �f�o�r� �e�a�s�y� �c�l�e�a�n�i�n�g� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e

ðØ �V�a�r�i�a�b�l�e� �d�e�s�i�g�n�s

ðØ �F�i�l�t�e�r� �d�u�s�t�s� �a�r�e� �r�e�t�u�r�n�e�d� �t�o� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l �- �n�o �h�a�z�a�r�d�o�u�s� �w�a�s�t�e� �i�s� �p�r�o�d�u�c�e�d

ðØ �H�i�g�h� �d�e�g�r�e�e� �o�f� �s�e�p�a�r�a�t�i�o�n� �(�r�e�s�i�d�u�a�l� �d�u�s�t� �c�o�n�t�e�n�t� �<� �5� �m�g�/�m�³�)

ðØ �I�n�c�l�u�d�i�n�g� �c�o�n�t�r�o�l� �(�o�p�t�i�o�n�a�l�l�y� �t�i�m�e� �(�s�t�a�n�d�a�r�d�)� �o�r� �d�i�f�f�e�r�e�n�t�i�a�l� �p�r�e�s�s�u�r�e� �c�o�n�t�r�o�l�l�e�d�)

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

�U�l�u�f�i �a�l�s�o� �a�v�a�i�l�a�b�l�e� �i�n
�e�x�p�l�o�s�i�o�n� �p�r�o�o�f� �d�e�s�i�g�n

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/ �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�5 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�D�i�m�e�n�s�i�o�n�s �U�l�u�f�i� �(�m�m�)

�M�o�d�e�l �U�l�u�f�i �1�0 �U�l�u�f�i �1�5 �U�l�u�f�i �1�8 �U�l�u�f�i �2�6 �U�l�u�f�i �3�8 �U�l�u�f�i �5�4

�a �4�0�0 �5�4�0 �5�4�0 �7�5�0 �1�3�3�0 �1�7�0�0

�b �1�6�2�0 �1�6�2�0 �1�8�0�0 �1�9�2�0 �1�7�7�0 �2�0�0�0

�c �8�0�0 �8�0�0 �1�0�0�0 �1�0�0�0 �1�0�0�0 �1�0�0�0

�e �1�0�0�0 �1�1�2�0 �1�1�2�0 �1�3�0�0 �1�4�7�0 �* �1�8�5�0 �*

�f �1�2�2�0 �1�3�2�0 �1�3�8�0 �1�5�8�0 �1�4�4�0 �* �1�6�4�0� �*

�g �4�6�0 �6�0�0 �6�0�0 �8�1�0 �1�3�9�0 �8�1�0

�h �8�6�0 �8�6�0 �1�0�6�0 �1�0�6�0 �1�0�6�0 �1�0�6�0

�i� �x� �j �2� �x� �2�1�5 �2� �x� �2�8�5 �2� �x� �2�8�5 �2� �x� �2�6�0 �5� �x� �2�7�2 �2 �x� �2�6�0

�k� �x� �l �5 �x �1�6�6 �4� �x� �2�0�7�,�5 �5� �x� �2�0�6 �5� �x� �2�0�6 �5� �x� �2�0�6 �5� �x� �2�0�6

�(�*�) �F�i�l�t�e�r� �u�n�i�t� �w�i�t�h� �2� �d�o�o�r�s

�D�i�m�e�n�s�i�o�n� �d�r�a�w�i�n�g�:� �P�r�e�s�s�u�r�e� �v�e�s�s�e�l� �b�o�t�t�o�m� �(�a�l�t�e�r�n�a�t�i�v�e�l�y� �t�o�p�)� �/� �d�o�o�r� �h�i�n�g�e� �l�e�f�t� �(�a�l�t�e�r�n�a�t�i�v�e�l�y� �r�i�g�h�t�)
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�5 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�P�i�c�t�u�r�e�: �U�l�u�f�i �3�8� �w�i�t�h� �a�s�p�i�r�a�t�i�o�n� �s�h�o�e� �f�o�r� �c�o�n�v�e�y�o�r� �b�e�l�t� �8�0�0�m�m� �a�f�t�e�r� �s�t�e�e�l� �r�o�l�l�e�r�,� �a�s� �w�e�l�l� �a�s� �s�i�l�e�n�c�e�r

�T�e�c�h�n�i�c�a�l� �D�a�t�a �U�l�u�f�i �w�i�t�h� �f�a�n

�M�o�d�e�l �U�l�u�f�i� �1�0 �U�l�u�f�i� �1�5 �U�l�u�f�i� �1�8 �U�l�u�f�i� �2�6 �U�l�u�f�i� �3�8 �U�l�u�f�i� �5�4

�C�a�p�a�c�i�t�y�/� �N�m�3�/� �h �5�0�0 �7�5�0 �9�0�0 �1�3�0�0 �1�9�0�0 �2�7�0�0

�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e �8�0�°� �C� �b�z�w�.� �o�n� �r�e�q�u�e�s�t� �w�i�t�h� �s�p�e�c�i�a�l� �f�i�l�t�e�r� �m�e�d�i�a

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �/� �p�c�s�.�5 �7 �7 �1�0 �2� �x� �8 �2� �x� �1�1

�S�i�z�e� �F�i�l�t�e�r� �p�l�a�t�e�s �/ �m�m�4�9�4 �x� �8�0�0 �4�9�4 �x� �8�0�0 �4�9�4 �x �1�0�0�0 �4�9�4 �x �1�0�0�0 �4�9�4� �x� �1�0�0�0 �4�9�4� �x� �1�0�0�0

�F�i�l�t�e�r� �m�e�d�i�u�m �p�o�l�y�e�s�t�e�r

�S�o�l�e�n�o�i�d� �v�a�l�v�e� �/� �p�c�s�. �3 �4 �4 �5 �2� �x� �4 �2� �x� �6

�O�p�e�r�a�t�i�n�g �P�r�e�s�s�u�r�e �4 �b�a�r

�A�i�r� �c�o�n�n�e�c�t�i�o�n �h�o�s�e� �n�o�z�z�l�e �1�2� �m�m

�A�c�t�u�a�t�i�o�n� �a�i�r �1�0�5 �N�l�t�r�/�m�i�n �w�i�t�h� �a� �b�r�e�a�k� �t�i�m�e� �o�f �2�0� �s�e�c�.

�F�a�n� �v�o�l�t�a�g�e �2�3�0� �/� �4�0�0� �V

�F�a�n� �p�o�w�e�r�, �k�W �0�,�3�7 �0�,�7�5 �1�,�1 �1�,�5 �2� �x� �1�,�1 �2� �x� �1�,�5

�W�e�i�g�h�t �/� �k�g� �(�c�a�.�) �1�3�0 �1�7�5 �2�4�0 �3�0�0 �3�9�1 �6�2�0

�T�h�e� �m�o�d�e�l� �n�u�m�b�e�r� �c�o�r�r�e�s�p�o�n�d�s �a�p�p�r�o�x�i�m�a�t�e�l�y� �t�o� �t�h�e� �f�i�l�t�e�r� �a�r�e�a� �i�n� �m�²�.� �T�h�e� �e�x�a�c�t� �f�i�l�t�e�r� �a�r�e�a� �d�e�p�e�n�d�s� �o�n� �t�h�e� �f�i�l�t�e�r� �m�e�d�i�a
�s�e�l�e�c�t�e�d� �f�o�r� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�.
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�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�F�O�R �E�F�F�E�K�T�I�V�E �D�E�D�U�S�T�I�N�G �O�F �S�C�A�L�E�S

�p�i�c�t�u�r�e�: �Z�e�w�a�f�i� �3� �i�n� �A�T�E�X� �Z�o�n�e� �2�0�/�2�2� �D�e�s�i�g�n

�T�h�e� �S�t�a�n�e�l�l�e� �f�i�l�t�e�r� �t�y�p�e� �Z�E�W�A�F�I� �i�s� �a�n� �e�l�e�c�t�r�i�c�a�l�l�y� �c�o�n�t�r�o�l�l�e�d� �f�u�l�l�y� �a�u�t�o�m�a�t�i�c� �f�i�l�t�e�r� �w�i�t�h
�e�x�t�e�r�n�a�l� �p�r�e�s�s�u�r�e� �v�e�s�s�e�l� �a�n�d �w�i�l�l� �b�e �u�s�e�d� �f�o�r� �d�e�d�u�s�t�i�n�g� �s�c�a�l�e�s�.

�T�h�e� �Z�E�W�A�F�I� �i�n�c�l�u�d�e�s� �a� �p�r�e�s�s�u�r�e� �r�e�d�u�c�i�n�g� �v�a�l�v�e� �a�n�d� �i�s� �r�e�a�d�y� �f�o�r� �o�p�e�r�a�t�i�o�n� �a�f�t�e�r
�c�o�n�n�e�c�t�i�o�n� �t�o� �t�h�e �o�n�-�s�i�t�e� �s�u�p�p�l�y� �o�f� �d�r�y�,� �t�e�c�h�n�i�c�a�l�l�y� �c�l�e�a�n� �c�o�m�p�r�e�s�s�e�d� �a�i�r� �a�t� �a�n� �o�p�e�r�a�t�i�n�g
�p�r�e�s�s�u�r�e� �o�f� �3 �- �4� �b�a�r� �a�n�d� �i�n�t�e�g�r�a�t�i�o�n� �i�n�t�o� �t�h�e� �h�i�g�h�e�r�-�l�e�v�e�l� �c�o�n�t�r�o�l� �s�y�s�t�e�m�.� �I�t� �c�a�n� �b�e� �u�s�e�d
�f�o�r �a� �o�p�e�r�a�t�i�o�n� �t�e�m�p�e�r�a�t�u�r�e� �a�r�e�a �u�p� �t�o� �1�3�0� �°�C�.� �I�n� �c�o�m�b�i�n�a�t�i�o�n� �w�i�t�h� �t�h�e� �S�t�a�n�e�l�l�e� �M�i�x�f�i
�m�i�x�e�r� �f�i�l�t�e�r�s�,� �t�h�e� �Z�e�w�a�f�i� �i�s� �a� �u�n�i�v�e�r�s�a�l� �s�o�l�u�t�i�o�n� �f�o�r� �m�i�x�i�n�g� �p�l�a�n�t�s� �w�i�t�h� �a�g�g�r�e�g�a�t�e� �s�c�a�l�e�s�.

�T�h�e� �f�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s�,� �w�h�i�c�h� �c�a�n� �b�e� �s�u�p�p�l�i�e�d� �i�n� �d�i�f�f�e�r�e�n�t� �q�u�a�l�i�t�i�e�s�,� �c�a�n� �b�e� �r�e�p�l�a�c�e�d� �w�i�t�h�o�u�t
�t�h�e� �u�s�e� �o�f� �t�o�o�l�s�.� �T�h�e� �f�i�l�t�e�r� �d�o�o�r� �c�a�n� �b�e� �r�e�m�o�v�e�d� �a�f�t�e�r� �a� �l�o�c�k� �h�a�s� �b�e�e�n� �r�e�l�e�a�s�e�d� �s�o� �t�h�a�t� �t�h�e
�c�a�r�t�r�i�d�g�e� �c�a�n� �b�e� �a�c�c�e�s�s�e�d� �i�m�m�e�d�i�a�t�e�l�y�.� �T�h�e� �c�a�r�t�r�i�d�g�e� �i�s� �c�l�e�a�n�e�d �p�n�e�u�m�a�t�i�c�a�l�l�y �b�y� �a� �q�u�i�c�k
�r�e�l�e�a�s�e� �v�a�l�v�e�.� �T�h�e� �h�i�g�h�-�q�u�a�l�i�t�y�,� �s�t�a�r�-�f�o�l�d�e�d� �f�l�e�e�c�e� �f�a�b�r�i�c� �(�P�T�F�E�-�c�o�a�t�e�d� �p�o�l�y�e�s�t�e�r� �a�s
�s�t�a�n�d�a�r�d�)� �e�n�s�u�r�e�s� �a� �l�o�w� �r�e�s�i�d�u�a�l� �d�u�s�t� �c�o�n�t�e�n�t� �o�f� �t�h�e� �f�i�l�t�e�r�e�d� �a�i�r�.

ðØ �E�c�o�n�o�m�i�c�a�l� �d�e�d�u�s�t�i�n�g� �o�f� �s�c�a�l�e�s�,� �e�s�p�e�c�i�a�l�l�y� �c�e�m�e�n�t� �s�c�a�l�e�s�.

ðØ �E�x�t�r�e�m�e�l�y� �c�o�m�p�a�c�t� �d�e�s�i�g�n

ðØ �L�a�r�g�e� �d�o�o�r� �o�p�e�n�i�n�g�s� �f�o�r� �e�a�s�y� �c�l�e�a�n�i�n�g� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e�.�V�a�r�i�a�b�l�e� �B�a�u�f�o�r�m�e�n�.

ðØ �F�i�l�t�e�r� �d�u�s�t� �i�s� �r�e�t�u�r�n�e�d� �t�o� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l �- �t�h�e�r�e� �i�s� �n�o� �h�a�z�a�r�d�o�u�s� �w�a�s�t�e�.

ðØ �H�i�g�h� �d�e�g�r�e�e� �o�f �s�e�p�a�r�a�t�i�o�n� �(�r�e�s�i�d�u�a�l� �d�u�s�t� �c�o�n�t�e�n�t� �<� �5� �m�g�/�m�³�)�.

ðØ �T�h�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �m�u�s�t� �b�e� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �c�u�s�t�o�m�e�r� �o�r� �i�n�t�e�g�r�a�t�e�d� �i�n�t�o� �t�h�e
�m�i�x�e�r�/�s�c�a�l�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m�. �- �O�p�t�i�o�n�a�l�l�y� �a� �S�t�a�n�e�l�l�e� �c�l�o�c�k� �c�o�n�t�r�o�l� �i�s� �a�l�s�o� �p�o�s�s�i�b�l�e�.

ðØ �F�i�l�t�e�r� �h�o�u�s�i�n�g� �m�a�d�e� �o�f� �s�h�e�e�t� �m�e�t�a�l�,� �p�a�i�n�t�e�d� �i�n �R�A�L� �9�0�0�6�.

ðØ �O�t�h�e�r� �m�a�t�e�r�i�a�l�s�,� �e�.�g�.� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �o�n� �r�e�q�u�e�s�t

�Z�e�w�a�f�i� �a�v�a�i�l�a�b�l�e� �o�n
�r�e�q�u�e�s�t� �i�n� �E�x�-�p�r�o�t�e�c�t�e�d

�v�e�r�s�i�o�n

�A�r�e�a�s� �o�f
�a�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/ �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�e�d�u�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�y
�C�e�m�e�n�t� �s�c�a�l�e� �f�i�l�t�e�r

�Z�e�w�a�f�i

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�7 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�D�i�m�e�n�s�i�o�n�s �Z�e�w�a�f�i �(�m�m�)

�M�o�d�e�l �Z�e�w�a�f�i �3 �Z�e�w�a�f�i �4 �Z�e�w�a�f�i� �5 �Z�e�w�a�f�i �6

�a �1�0�2�0 �8�5�0 �1�4�2�0 �1�2�5�0

�b �4�0�0 �5�4�8 �4�0�0 �5�4�8

�c �4�0�0 �2�5�0 �4�0�0 �2�5�0

�d �4�5�4 �5�8�0 �4�5�4 �5�8�0

�e �4�5�4 �3�1�0 �4�5�4 �3�1�0

�D�i�m�e�n�s�i�o�n�e�d� �d�r�a�w�i�n�g �Z�e�w�a�f�i �4 �/� �6 �D�i�m�e�n�s�i�o�n�e�d� �d�r�a�w�i�n�g �Z�e�w�a�f�i� �3� �/� �5



�e�d�u�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�y
�C�e�m�e�n�t� �s�c�a�l�e� �f�i�l�t�e�r

�Z�e�w�a�f�i

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �1�.�7 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�T�e�c�n�i�c�a�l� �d�a�t�a �Z�e�w�a�f�i

�M�o�d�e�l �Z�e�w�a�f�i� �3 �Z�e�w�a�f�i �4 �Z�e�w�a�f�i� �5 �Z�e�w�a�f�i� �6

�C�a�p�a�c�i�t�y �N�m�3�/�h �1�5�0 �2�5�0 �2�5�0 �3�0�0

�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e �1�0�0�°�C� �o�r� �a�c�c�o�r�d�i�n�g� �t�o� �r�e�q�u�i�r�e�m�e�n�t�s� �w�i�t�h� �s�p�e�c�i�a�l� �f�i�l�t�e�r� �m�e�d�i�a

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s �/ �p�c�s�. �1 �2 �1 �2

�S�i�z�e �/� �m�m �2�2�5� �x� �6�0�0 �1�5�0� �x� �6�0�0 �2�2�5� �x� �1�0�0�0 �1�5�0� �x� �1�0�0�0

�F�i�l�t�e�r� �m�e�d�i�u�m �p�o�l�y�e�s�t�e�r

�S�o�l�e�n�o�i�d� �v�a�l�v�e�s �/� �p�c�s�. �1 �1 �1 �1

�O�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e �2�,�5� �b�a�r

�A�i�r� �c�o�n�n�e�c�t�i�o�n �h�o�s�e� �n�o�z�z�l�e �1�2� �m�m

�A�c�t�u�a�t�i�o�n� �a�i�r �7�5� �N�l�t�r�/�m�i�n �w�i�t�h� �a� �b�r�e�a�k� �t�i�m�e� �o�f �2�0� �s�e�c�.

�W�e�i�g�h�t �/� �k�g� �(�c�a�.�) �6�0 �6�5 �7�0 �8�0

�T�h�e� �m�o�d�e�l� �n�u�m�b�e�r �c�o�r�r�e�s�p�o�n�d�s� �a�p�p�r�o�x�i�m�a�t�e�l�y� �t�o� �t�h�e� �f�i�l�t�e�r� �a�r�e�a� �i�n� �m�²�.� �T�h�e� �e�x�a�c�t� �f�i�l�t�e�r� �a�r�e�a� �d�e�p�e�n�d�s� �o�n� �t�h�e� �f�i�l�t�e�r� �m�e�d�i�a
�s�e�l�e�c�t�e�d� �f�o�r� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�.

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�M�o�d�e�l �Z�e�w�a�f�i� �3 �Z�e�w�a�f�i �4 �Z�e�w�a�f�i� �5 �Z�e�w�a�f�i� �6

�S�t�a�n�d�a�r�d �7�2�2� �1�0 �2�9�3 �7�2�2� �1�0 �3�5�4 �7�2�2� �1�0 �5�0�1 �7�2�2� �1�0 �5�0�2

�A�T�E�X� �2�0�/�2�2 �7�2�2� �1�0 �5�0�9 �7�2�2� �1�0 �5�1�0 �7�2�2� �1�0 �5�1�1 �7�2�2� �1�0 �5�1�2

�F�i�l�t�e�r� �e�l�e�m�e�n�t�s

�M�o�d�e�l �Z�e�w�a�f�i� �3 �Z�e�w�a�f�i �4 �Z�e�w�a�f�i� �5 �Z�e�w�a�f�i� �6

�S�t�a�n�d�a�r�d �7�2�2� �1�0 �5�5�0 �7�2�2� �1�0 �0�0�6 �7�2�2� �1�0 �0�0�1 �7�2�2� �1�0 �1�7�3

�A�T�E�X� �2�0�/�2�2 �7�2�2� �1�0 �5�5�1 �7�2�2 �1�0 �0�1�8 �7�2�2� �1�0 �0�8�7 �7�2�2� �1�0 �0�8�8

�O�t�h�e�r� �s�i�z�e�s� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n�s �a�c�c�o�r�d�i�n�g� �t�o� �y�o�u�r� �r�e�q�u�i�r�e�m�e�n�t�s� �a�r�e� �a�v�a�i�l�a�b�l�e
�o�n� �r�e�q�u�e�s�t�!

�P�l�e�a�s�e� �i�n�d�i�c�a�t�e� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �m�e�d�i�a� �t�o� �b�e� �p�u�m�p�e�d� �w�h�e�n
�m�a�k�i�n�g� �a�n� �e�n�q�u�i�r�y�:� �e�.�g�.� �c�e�m�e�n�t�,� �l�i�m�e�,� �a�n�i�m�a�l� �f�e�e�d�,� �s�a�l�t�,� �s�u�g�a�r�,� �e�t�c�.

�N�o�t�i�c�e

ðG



�S�i�l�o� �S�e�c�u�r�i�t�y
�O�v�e�r� �P�r�e�s�s�u�r�e� �/� �V�a�c�u�u�m� �F�l�a�p�s
�S�D�A�K� �1�5�0�,� �S�D�A�K� �3�0�0�,� �S�D�A�K� �4�0�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �2�.�1 �- �1
�E�r�r�o�r�s �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�O�V�E�R� �P�R�E�S�S�U�R�E�/�V�A�C�U�U�M� �F�L�A�P�S

�S�D�A�K �1�5�0 �S�D�A�K �3�0�0 �S�D�A�K �4�0�0

�T�h�e� �o�v�e�r� �p�r�e�s�s�u�r�e� �/� �v�a�c�u�u�m� �f�l�a�p�s� �m�o�d�e�l� �S�D�A�K� �a�r�e� �i�m�p�o�r�t�a�n�t �s�a�f�e�t�y� �f�l�a�p�s �f�o�r� �s�i�l�o�s� �w�h�i�c�h
�a�r�e� �f�i�l�l�e�d� �p�n�e�u�m�a�t�i�c�a�l�l�y�.� �O�n�c�e� �i�n�s�t�a�l�l�e�d�,� �t�h�e� �f�l�a�p�s� �b�a�l�a�n�c�e� �o�v�e�r� �p�r�e�s�s�u�r�e� �a�s� �w�e�l�l� �a�s
�v�a�c�u�u�m� �c�a�u�s�e�d� �b�y� �e�x�h�a�u�s�t� �v�e�n�t�i�l�a�t�o�r�s� �o�r� �c�o�r�n�i�c�e� �c�o�l�l�a�p�s�e�.� �D�u�e� �t�o� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �f�r�e�e
�c�o�n�s�t�r�u�c�t�i�o�n� �o�f �t�h�e� �S�D�A�K�,� �g�u�a�r�a�n�t�e�e�s� �a�n� �o�p�t�i�m�a�l� �p�r�o�t�e�c�t�i�o�n�. �T�h�e� �S�D�A�K �i�s� �a�l�s�o� �s�u�i�t�a�b�l�e
�f�o�r� �p�r�o�t�e�c�t�i�n�g� �v�e�n�t�i�l�a�t�i�o�n� �s�y�s�t�e�m�s�/�p�i�p�e�s� �a�n�d� �t�h�e� �f�o�l�d�i�n�g� �b�e�a�m�s� �o�f� �o�u�r� �l�o�a�d�e�r�s�.

ðØ �A�l�l� �b�e�a�r�i�n�g�s� �a�r�e �l�u�b�r�i�c�a�t�e�d �f�o�r� �l�i�f�e

ðØ �E�x�a�c�t�l�y� �r�o�u�t�e�d� �f�l�o�w� �o�f� �e�x�h�a�u�s�t� �a�i�r

ðØ �O�v�e�r� �p�r�e�s�s�u�r�e� �l�e�v�e�l� �s�t�e�p�l�e�s�s� �a�d�j�u�s�t�a�b�l�e

ðØ �O�v�e�r�p�r�e�s�s�u�r�e� �r�a�n�g�e �/ �v�a�c�u�u�m� �r�a�n�g�e� �c�o�n�t�i�n�u�o�u�s�l�y �a�d�j�u�s�t�a�b�l�e� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e
�v�e�r�s�i�o�n

ðØ �O�v�e�r�p�r�e�s�s�u�r�e� �u�p� �t�o� �2�5�0�m�b�a�r� �/� �V�a�c�u�u�m �d�o�w�n� �r�e�l�a�t�i�v�e �t�o� �2�0�0� �m�b�a�r
�a�s� �p�o�s�s�i�b�l�e� �o�p�t�i�o�n�s� �/� �s�p�e�c�i�a�l� �d�e�s�i�g�n

ðØ �A�s� �a�n� �a�d�d�i�t�i�o�n�a�l� �o�p�t�i�o�n� �t�h�e� �f�l�a�p� �c�a�n� �b�e� �e�q�u�i�p�p�e�d� �w�i�t�h� �n�o�n�-�c�o�n�t�a�c�t�i�n�g� �l�i�m�i�t� �s�w�i�t�c�h�e�s�.
�W�h�e�n� �u�s�e�d� �w�i�t�h� �s�i�l�o�s� �a�n�d �c�o�n�t�a�i�n�e�r�s� �i�n�s�i�d�e�,� �t�h�e� �f�l�a�p� �c�a�n� �b�e� �d�e�l�i�v�e�r�e�d� �w�i�t�h� �a�n
�e�x�h�a�u�s�t� �a�i�r� �s�o�c�k�e�t� �t�o� �e�n�s�u�r�e� �a� �s�m�o�o�t�h� �d�i�v�e�r�s�i�o�n� �o�f� �a�i�r� �t�h�r�o�u�g�h� �p�i�p�e�l�i�n�e�s� �o�r� �h�o�s�e�s�.

ðØ �M�a�t�e�r�i�a�l�:

�S�t�e�e�l �S�2�3�5

�R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5
�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m
�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

ðØ �M�a�t�e�r�i�a�l�:

�S�t�a�i�n�l�e�s�s �s�t�e�e�l �1�.�4�3�0�1

�B�e�a�d�s� �b�l�a�s�t�e�d

ðØ �M�a�t�e�r�i�a�l�:

�S�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�5�7�1

�B�e�a�d�s� �b�l�a�s�t�e�d

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�S�i�l�o� �S�e�c�u�r�i�t�y
�O�v�e�r� �P�r�e�s�s�u�r�e� �/� �V�a�c�u�u�m� �F�l�a�p�s
�S�D�A�K� �1�5�0�,� �S�D�A�K� �3�0�0�,� �S�D�A�K� �4�0�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �2�.�1 �- �2
�E�r�r�o�r�s �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�D�i�m�e�n�s�i�o�n�s� �O�v�e�r� �P�r�e�s�s�u�r�e� �/� �V�a�c�u�u�m� �F�l�a�p�s

�A �B �C �D �E �H �J �K �L

�S�D�A�K� �1�5�0� �S�t�a�n�d�a�r�d �2�6�5 �3�5�5 �1�5�4 �1�5�4 �2�4�0 �7�0�6 �2�4�0 �5�4�0 �4�1�5

�S�D�A�K� �1�5�0 �T�w�i�n� �l�e�v�e�r �2�6�5 �3�5�5 �1�5�4 �1�5�4 �2�4�0 �7�0�6 �2�4�0 �5�9�0 �5�2�8

�S�D�A�K� �3�0�0 �4�2�7 �6�1�7 �2�6�0 �2�6�0 �3�1�5 �9�0�2 �4�2�0 �8�1�0 �7�5�0

�S�D�A�K� �4�0�0 �5�2�7 �7�6�3 �3�0�9 �3�0�9 �4�5�0 �1�1�3�3 �5�0�8 �9�9�2 �9�9�8



�S�i�l�o� �S�e�c�u�r�i�t�y
�O�v�e�r� �P�r�e�s�s�u�r�e� �/� �V�a�c�u�u�m� �F�l�a�p�s
�S�D�A�K� �1�5�0�,� �S�D�A�K� �3�0�0�,� �S�D�A�K� �4�0�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �2�.�1 �- �3
�E�r�r�o�r�s �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�S�D�A�K� �1�5�0� �S�t�a�n�d�a�r�d
�S�D�A�K� �1�5�0
�T�w�i�n� �l�e�v�e�r

�S�D�A�K� �3�0�0 �S�D�A�K� �4�0�0

�O�v�e�r� �p�r�e�s�s�u�r�e �6�0� �m�b�a�r

�V�e�r�s�i�o�n�:

�2�0� �m�b�a�r  � �7�0� �m�b�a�r

�6�0� �m�b�a�r

�V�e�r�s�i�o�n�:

�2�0� �m�b�a�r  � �7�0� �m�b�a�r

�6�0� �m�b�a�r

�V�e�r�s�i�o�n�:

�2�0� �m�b�a�r  � �7�0� �m�b�a�r

�2�0� �m�b�a�r

�V�e�r�s�i�o�n�:

�1�0� �m�b�a�r  � �7�0� �m�b�a�r

�V�a�c�u�u�m

�-�5� �m�b�a�r

�-�5� �m�b�a�r

�V�e�r�s�i�o�n�:

�-�5� �m�b�a�r �b�i�s �-�2�5� �m�b�a�r

�-�5� �m�b�a�r

�V�e�r�s�i�o�n�:

�-�5� �m�b�a�r� �b�i�s �-�2�5� �m�b�a�r

�-�5� �m�b�a�r

�V�e�r�s�i�o�n�:

�-�5� �m�b�a�r� �b�i�s �-�2�5� �m�b�a�r

�T�e�m�p�e�r�a�t�u�r�e �8�0�°�C �8�0�°�C �8�0�°�C �8�0�°�C

�M�a�x�.� �a�i�r� �c�a�p�a�c�i�t�y �2�2�0�0� �m�³�/ �2�2�0�0� �m�³�/ �8�5�0�0� �m�³�/�h �1�5�0�0�0� �m�³�/�h

�W�e�i�g�h�t �4�5� �k�g �5�1� �k�g �2�3�5� �k�g �5�0�0� �k�g

�A�d�d�i�t�i�o�n�a�l� �p�r�e�s�s�u�r�e�s �(�e�.�g�. �+� �2�0�0�m�b�a�r�)�, �t�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e �(�e�.�g�.� �+� �2�5�0�°�C�) �o�r� �o�t�h�e�r �v�e�r�s�i�o�n�s� �o�n� �r�e�q�u�e�s�t�!

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�S�D�A�K� �1�5�0� �S�t�a�n�d�a�r�d �S�D�A�K� �1�5�0 �T�w�i�n� �l�e�v�e�r

�A�r�t�i�c�l�e� �n�u�m�b�e�r �A�r�t�i�c�l�e� �n�u�m�b�e�r

�V�e�r�s�i�o�n�: �S�t�a�n�d�a�r�d� �s�t�e�e�l �S�2�3�5�J�R �7�6�2� �1�0� �0�0�3 �7�6�2� �1�0� �0�3�7

�V�e�r�s�i�o�n�: �S�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�3�0�1
�(�1�.�4�5�7�1� �o�n �r�e�q�u�e�s�t�) �7�6�2� �1�0� �0�1�0 �7�6�2� �1�0� �0�7�5

�V�e�r�s�i�o�n�: �S�t�a�n�d�a�r�d� �s�t�e�e�l �S� �2�3�5�J�R
�w�i�t�h� �e�x�h�a�u�s�t� �a�i�r� �p�i�p�e �7�6�2� �1�0� �0�1�4 �7�6�2� �1�0� �0�7�6

�V�e�r�s�i�o�n�: �S�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�3�0�1
�(�1�.�4�5�7�1� �o�n� �r�e�q�u�e�s�t�)
�w�i�t�h� �e�x�h�a�u�s�t� �a�i�r� �p�i�p�e

�7�6�2� �1�0� �0�1�5 �7�6�2� �1�0� �0�7�5

�V�e�r�s�i�o�n�: �S�t�a�n�d�a�r�d� �s�t�e�e�l �S�2�3�5�J�R
�A�T�E�X� �2�0�/�2�2

�7�6�2� �1�0 �0�5�6 �7�6�2� �1�0� �0�6�8

�V�e�r�s�i�o�n�: �S�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�3�0�1
�(�1�.�4�5�7�1� �o�n� �r�e�q�u�e�s�t�)�A�T�E�X� �2�0�/�2�2

�7�6�2� �1�0� �0�8�3 �7�6�2 �1�0 �0�7�8

�S�D�K� �3�0�0 �S�D�A�K� �4�0�0

�A�r�t�i�c�l�e� �n�u�m�b�e�r �A�r�t�i�c�l�e� �n�u�m�b�e�r

�V�e�r�s�i�o�n�: �S�t�a�n�d�a�r�d� �s�t�e�e�l �S�2�3�5�J�R �7�6�2� �1�0� �0�1�3 �7�6�2 �1�0 �0�6�9

�V�e�r�s�i�o�n�: �S�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�3�0�1
�(�1�.�4�5�7�1� �o�n �r�e�q�u�e�s�t�) �7�6�2� �1�0� �0�2�3 �7�6�2� �1�0� �0�7�0

�V�e�r�s�i�o�n�: �S�t�a�n�d�a�r�d� �s�t�e�e�l �S� �2�3�5�J�R
�w�i�t�h� �e�x�h�a�u�s�t� �a�i�r� �p�i�p�e �7�6�2� �1�0� �0�2�4 �7�6�2� �1�0� �0�7�1

�V�e�r�s�i�o�n�: �s�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�3�0�1
�(�1�.�4�5�7�1� �o�n� �r�e�q�u�e�s�t�)
�w�i�t�h� �e�x�h�a�u�s�t� �a�i�r� �p�i�p�e

�7�6�2� �1�0� �0�2�5 �7�6�2� �1�0� �0�7�2

�V�e�r�s�i�o�n�: �S�t�a�n�d�a�r�d� �s�t�e�e�l �S�2�3�5�J�R
�A�T�E�X� �2�0�/�2�2

�7�6�2� �1�0 �0�7�4 �7�6�2� �1�0� �0�7�3

�V�e�r�s�i�o�n�: �S�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�3�0�1
�(�1�.�4�5�7�1� �o�n� �r�e�q�u�e�s�t�)
�A�T�E�X� �2�0�/�2�2

�7�6�2� �1�0� �1�7�4 �7�6�2� �1�0� �1�7�3



�S�i�l�o� �S�e�c�u�r�i�t�y
�O�v�e�r� �P�r�e�s�s�u�r�e� �/� �V�a�c�u�u�m� �F�l�a�p�s
�S�D�A�K� �1�5�0�,� �S�D�A�K� �3�0�0�,� �S�D�A�K� �4�0�0
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AVOIDS OVERFILLING OF SILOS

When filling silos with dusty materials using a pneumatic filling device it often occurs that
silos are overfilled. This can cause dramatic damages not only to the property (e.g. blown
of silo roof tops, damaged filters, etc.) but also to people. That is why Stanelle developed
various systems and components in order to avoid such accidents. When designing and
constructing such security systems for pneumatically filled silos it is extremely important
to focus on a lockable fill pipe as
well as protection against
overfilling. Furthermore a fully
automatic dedusting of filters plus
a end slosh limitation should be
installed within the silo system.
In addition to these components
a Stanelle filter system with
adequate filter material
guarantee to meet TA-air
demands, reduce dust emissions
to a minimum and protect
personal and property from
damages.
It is absolutely necessary to
protect the piping from being
filled with outside contaminants.
This is ensured through installing
a filling pipe gate bracket which
is sealed by an additional lock.
The keys to the silos filled with
different materials cannot be
interchanged, which inhibits
wrong filling of the silos.
When vehicles connect their fill
tube to the silo, the mechanical
end switch of the fill pipe gate
bracket automatically actuates
the filter dedusting. The same
effect of filter dedusting kicks in when the fill tube is disconnected.
Inside the silo roof a single operating fill indicator is installed which can be adjusted to any
fill material. Furthermore the fill height which depends on the silo diameter and the fill pipe
volume can be tuned individually. If the fill level reaches the indicator, a clear acoustic
signal informs workers that the fill pipe will be automatically closed down with 30 to 60
seconds. The filling process is interrupted and the fill pipe is emptied out or the pinch
valve closes. After the pinch valve is closed, conventional semi-automatic bunker
dedusting filters are automatically cleaned. During the filling phase of the silo the pinch
valve can be opened with a switch in order to blow out the fill pipe. If the fill tube of the
silo vehicle is not locked correctly after finishing of with the filling than the pressure inside
the silo reaches critical levels due to the end splash. Dust leaks out of the over pressure
protection of the silo and diffuses into the surrounding. To avoid this danger, pressure
switches are built into the silo roof. As soon as the critical level is reached, the pinch
valve temporarily closes and the filter cleaning kicks in automatically. Afterwards the
outlet opens automatically and the filling process can continue up to a maximum level. If
this level is reached the pinch valve stays locked until the indicator is cleared again.

Areas of Application

Monitoring the filling
process avoids

damages to persons
and property!
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�¾�� Segment I

1 control panel made of steel plates with built in electronics,
signal-�O�D�P�S���Ä�J�U�H�H�Q�³���L�Q�G�L�F�D�W�L�Q�J���Ä�R�S�H�U�D�W�L�Q�J���V�W�D�W�X�V�³
signal-�O�D�P�S���Ä�U�H�G�³���L�Q�G�L�F�D�W�L�Q�J���Ä�V�L�O�R���L�V���I�X�O�O�³
signal-�O�D�P�S���Ä�Z�K�L�W�H�³���L�Q�G�L�F�D�W�L�Q�J���S�L�Q�F�K���Y�D�O�Y�H���R�S�H�Q�H�G
volume of acoustic signal horn about 90 dB (A) and pressure switch,
Connection voltage 220/380 V 50 Hz

1 Pinch valve with fixed clutch and 3/2-ways-magnet outlet 220 V 50 Hz, cover for
magnet outlet and operating sign

1 m long cable sensor for cement or similar materials without electronic wiring and
installation.

�¾�� Accessory 1:
External signal-�O�D�P�S���Ä�J�U�H�H�Q�³���D�Q�G���Ä�U�H�G�³���Z�Lth horn and bracket to mount to the fill
pipe.

�¾�� Accessory 2:
Bracket to mount the control box on top the fill pipe

�7�K�H���³�J�U�H�H�Q�´���D�Q�G���³�Z�K�L�W�H�´���V�L�J�Q�D�O-lamp indicate that the silo system is in operation mode and
ready to be filled. As soon as the critical fill level is reached, the cable sensor responses,
the signal-�O�D�P�S���V�Z�L�W�F�K�H�V���W�R���³�U�H�G�´���D�Q�G���W�K�H���K�R�U�Q���U�H�V�R�X�Q�G�V���I�R�U���������V�H�F�R�Q�G�V�����7�K�H���I�L�O�O���S�U�R�F�H�V�V��
ends and the fill pipe is blown out. After additional 30 to 60 seconds (adjustable) the pinch
valve closes automaticall�\�����³�Z�K�L�W�H�´���V�L�J�Q�D�O-lamp goes out) and stays closed until the cable
sensor is not fully covered with material anymore.

A pressure switch guarantees the possibility to open the pinch valve after the cable
sensor has responded.

The activation of the pressure switch can cause damage to the silo due to
�R�Y�H�U�I�L�O�O�L�Q�J���� �7�K�H�� �³ �J�U�H�H�Q�´ �� �V�L�J�Q�D�O-lamp goes out and therefore indicates that the silo
system is not ready to operate, whereas the fill pipe can still be blown out in the
meantime.

Details / Explanation
Component I

Functionality
Component I

Emergency Opener

Attention

�*
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�¾�� Component II

Semi-automatic filter control
to dedust the filter clothes and filter cartridges using a pressure switch and
automatic shutoff.

Fully automatic filter control
to dedust the filter clothes and filter cartridges using the fill pipe gate bracket
mounted to the pinch valve.

�Ä �6�H�P�L-�D�X�W�R�P�D�W�L�F�³ ���Y�D�U�L�D�Q�W
The process of cleaning filters with out-of-balance engines is started through a switch.
The dedusting process automatically stops after 30 seconds. As soon as the lock switch
is activated the dedusting process automatically starts, whereas the pinch valve is closed
to prevent any material inflow.

�Ä �)�X�O�O�\���D�X�W�R�P�D�W�L�F�³ ���Y�D�U�L�D�Q�W
When fill tubes are connected or disconnected, the mechanical end switch of the fill pipe
gate bracket automatically actuates the filter dedusting. This guarantees that filter clothes
and filter cartridges are cleaned before and after every filling process and a damage to
the filter cake caused by humidity is prevented.

�¾�� Component III

�Ä �)�L�Q�D�O���V�S�O�D�V�K���O�L�P�L�W�D�W�L�R�Q�³
through pressure switch, only in connection with the filter control. When pressure
increases, the pressure switch closes the pinch valve temporarily and filter clothes
and filter cartridges are dedusted. The pinch valve opens after 30 seconds again
and the fill pipe can be fully blown out or the next filling process can begin.

The installation of this component only makes sense combined with component II.
Through a pressure sensor mounted to the silo roof the pinch valve closes automatically
when critical levels are reached and the filter is dedusted automatically. The final splash
limitation inhibits any damage to the silo in case of too much inflow of air during the filling
process or insufficient maintenance of the filter. If the final splash limitation kicks in too
often during the filling process than the conveying air pressure has to be lower; if
necessary filter clothes or filter cartridges have to be replaced.

Details / Explanation
Component II

Functionality
Component II

Details / Explanation
Component III

Functionality
Component III
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Technical Data Overfill Protection

NW 80 100 125 150

Max. temperature 80° C

Solenoid valves / pieces 1

Operating pressure 2 bar, over conveying air pressure max. 6 bar

Compressed-air connection / mm ø 9

Voltage 230 VAC

Variable voltages can be tailored to your special application!
Notice

�*

Article Number

NW 80 Component I Component II Component III

Article number 732 10 017 881 10 147 732 10 016

Article Number

NW 100 Component I Component II Component III

Article number 732 10 015 881 10 147 732 10 016

Article Number

NW 125 Component I Component II Component III

Article number 732 10 019 881 10 147 732 10 016

Article Number

NW 150 Component I Component II Component III

Article number 732 10 020 881 10 147 732 10 016

Additional sizes and opitions (e.g. Ex-proof version) can be tailored to
your special application!

When placing an order please define the materials which are mixed in
�\�R�X�U���V�L�O�R���V�\�V�W�H�P�����H���J�����F�H�P�H�Q�W�����O�L�P�H���H�W�F�«��

Notice

�*
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MAXIMUM LEVEL SENSOR

UNIVERSAL VIBRATION LIMIT SWITCH FOR FINE GRAINED BULK MATERIALS .

This vibration limit switch is a robust fill level sensor for silos with grained or dusty bulk
cargos, even if they have a very low piled weight. The different construction designs allow
various areas of application, also in dangerous dust explosion areas of the zone 20 or in
foodstuffs.

�¾�� No compensation, fast and low-cost start of operation.

�¾�� Non-sensitive to crust building, maintenance-free operation.
�¾�� No mechanically moved parts, no abrasion, long durability.

�¾�� Various electronic applications, optimal adaptation into the system control.

�¾�� Body with clear cover, switching status display recognizable from outside, easy to
control.

�¾�� Aluminum body with separated connection space, also for protection model EEx de

�¾�� Plastic, high-grade steel 1.4571 or aluminum.

For dust explosion
imperiled areas on

application

Areas of Application

Details / Explanation

Body Finish
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To keep the tensile load low, the installation is done next to the silo barrier, but not too
close, so that the sensor does not hit the wall if it swings.

The symmetrical swing fork is stimulated on its resonance frequency. If it dives into bulk
cargo, the swing character changes, and the electronic activates either an electronic
switch or a relays. On top of the swing fork the vibrating limit switch is extremely sensitive
which allows a minimum detection level in bulk materials with very low plied density. At
the swing fork root however, the vibrating limit switch is non-sensitive, as a result crust
building on the container wall does not influence the proper function. The vibrating limit
switch can be operated in minimum or maximum standby current protection, which means
when reaching the minimal or maximal fill level, filling errors or power failure the
electronic switch locks up or the relay drops down.

Installation

When calculating the
necessary cord length,

the angle of driving
slope of the angle of

repose or
the haul-off hopper

have to be considered.

Functioning
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Scale drawing

With rope, with thread
R 1½ (DIN 2999)
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Technical Data

Vibration limit switch

Functioning Absorbing of the swinging of a self-resonance swinging oscillating fork.

System structure Complete fill level limit switch, consisting of measuring type probe with pre-installed
electronic application (switch gear).

Signal processing Two-wire-alternating current specification. Switching the demand over a thyristor directly in
the supply unit electric system.

Three-wire-continuous current specification. Switching the demand over a transistor and a
separate connection.

All current specification with relay output. Switching the demand over a potential-free
change-over contact.

Galvanic isolation Between measuring sensor and emergency current

Measured variable, metering range Filling level (threshold, binary), given through length of the probe (rope) given (circa. 800
...20000 mm from top).

Output signal Binary; when reaching the threshold outlet blocked.

Safety switch Minimum �±or maximum �±standby current security, switchable.

Response time Ca.0,5 s at covering, ca.1,5 s at release.
Switchable to ca. 2,5 s at covering, ca.7,5 s at release.

Precision of measurements at a
temperature T =20 °C, operating
pressure p =1 bar,

piled density of the bulk material >1
kg/l, grain size <2 mm

Error of measurement: Ca.10 mm at vertical installation, 5mm at sideways installation of the
probe.
Settling time: After activating the emergency current the outlet keeps blocked for ca. 2,5 s.
Response time variation: +/�±25 % at covering or release.
Influences of temperature and operating pressure: insignificant.

Ambient temperature �±40 °C ...+70 °C

Type of protection (body) IP 66 after DIN 40050

Temperature of measuring material �±40 °C ...+150 °C

Piled density of measuring material min.20 g/l

Grain size of measuring material up to 10 mm

Process connections Conical thread R 1 ½ after DIN 2999 part 1.

Electronic connection Screw clamps on the electronic application for maximum 2,5 mm² cord.

In end splice A 2,5 -7 after DIN 46228.

Screw clamps in a separate connection space for aluminum bodies with plastic coating.

For max.2,5 mm² cord in end splice A 2,5 -7 after DIN 46228.

Operation display surface Rotary switch for change-over of the minimum and maximum safety switching.
Red illuminating diode for displaying the status.

Article number

Vibration limit switch

Article number

731 10 047
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MAXIMUM LEVEL SENSOR

CAPACITIVE LIMIT LEVEL DETECTION

COMPACT FILLING LEVEL LIMIT SENSOR WITH INTEGRATED ACTIVE OUTLET

COMPENSATION.

This filling level sensor is used for limit level detection in light bulk materials, e.g. crop,
wheat, milk powder, mixed feed, cement, chalk or hard plaster.

�¾�� Easy installation; you can start operating without calibration

�¾�� Integrated, active beginning compensation, thereby exact switching point also at
heavy crust building on the sensor and high operational safety.

�¾�� No abrasion, long durability, maintenance-free.

�¾�� Various electronic applications, optimal adjustment to the system control.
�¾�� Rope sensor can be shortened, thus optimal adjustment to the metering point in the

silo and easy storage.

�¾�� Polyester, IP 66

.

For dust explosion
imperiled areas on

application

Areas of Application

Details / Explanation

Body Finish
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Pay attention that enough space is left to feed materials and to the next sensor. The
installation area must not be in the centre of the drain outlet cone. Instead there should
be a good distance to the silo wall and to the material beginning on the silo wall
respectively.

A metal plate mounted to the end part of the sensor, the isolation and the environment
(e.g. the silo wall) form both electrodes of a condenser. If bulk cargo covers or releases
the sensor, the limit switch of capacity and filling level shifts.

The filling level limit switch recognizes crust building on the sensor and compensates the
influence so that the shift point is always kept at exactly the same levels. The execution of
the beginning compensation is dependent on the thickness of the crust on the sensor as
well as the conductivity of the sensor pad and the sensitivity settings made electronically.
This setting is alternately adjusted so that it switches precisely in most of the cases.
Another way to adjust sensitivity is to change the multipolar switch on the electronic
application. This is only required when heavy crust builds on the sensor or at very low
�U�H�O�D�W�L�Y�H���S�H�U�P�L�W�W�L�Y�L�W�\���0r���R�I���W�K�H���E�X�O�N���P�D�W�H�U�L�D�O�����$���F�R�U�U�H�O�D�W�L�R�Q���E�H�W�Z�H�H�Q���U�H�O�D�W�L�Y�H���S�H�U�P�L�W�W�L�Y�L�W�\���0r and
�E�X�O�N���G�H�Q�V�L�W�\���!���R�I���W�K�H���E�X�O�N�L�Q�J���P�D�W�H�U�L�D�O���F�D�Q���E�H���U�H�F�R�J�Q�L�]�H�G�����E�X�W���W�K�L�V���F�R�U�Uelation varies
depending on the bulk material.

Installation

When calculating the
optimal wire length, the
angle of driving slope
of the angle of repose
or the haul-off hopper
has to be considered.

Functioning
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Tolerance of sensor depending on its length:

Length of Sensor L Tolerance

up to 1000 mm +0, -10 mm
up to 3000 mm +0, -20 mm
up to 6000 mm +0, -30 mm

Scale drawing
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Technical Data

Capacitive filling level limit
detection

Functioning Capacitive

System structure Compact device with sensor on rope, binary signal transmission.

Metering range �0r �•��������

Electronic application With continuous current PNP-transistor exit, with continuous current/ alternating current
relay output.

Output signal Switch PNP: I max 200 mA, overload / short-circuit protection, residual voltage on the
transistor at I max < 2,9 V.

Contact change switch, potential-free: U~ max 253 V, I~ max 4 A
P~ max 1000 VA, cos �3��� ����
P~ max�����������9�$�����F�R�V���3���!��������
I _ max 4 A, bis U _ 30 V
I _ max 0,2 A, bis U _ 235 V

Response time At covering or release 0,8 s

Precision of measurements (for
plastic container) at:
Temperature T 23 °C
Measuring material temperature
23 °C
Measuring pressure pe = 0 bar.
Measuring material:
�5�H�O�D�W�L�Y�H���S�H�U�P�L�W�W�L�Y�L�W�\���0�U��� ��������

�&�R�Q�G�X�F�W�L�Y�L�W�\�������������6�����V�H�W�W�L�Q�J��
sensitivity switch: C

Hysteresis: Vertical 5 mm
Shift point: Vertical, 35 mm above sensor end
Rising action: After max. 2 s correct shift setting
Long-time drift: Vertical 6 mm
Influence of
measuring
temperature: Depending on the filling material

Ambient temperature �±20 °C ...+70 °C, (...+60 °C dust ex-version)

Type of protection (body) IP 66

Measuring material temperature -20 °C ...+70 °C

Measuring material pressure limit -1...+6 bar

Piled density of measuring material min.200 g/l, �0r �•��������

Grain size of measuring material max. 30 mm

Process connection Thread R 1 ½ after DIN 2999 BSPT.

Electrical connection Screw clamp connection: For cord max. 1,5 mm².
For wire max. 2,5 mm².

Operating display surface Switch on the electronic
application: Shift between min.- and max. security.

Adjustment of sensitivity (dependent from relative
�������������������������������������������������������������������������������������������������������������������S�H�U�P�L�W�W�L�Y�L�W�\���0�U���D�Q�G���F�U�X�V�W���E�X�L�O�G�L�Q�J����

Normally, an adjustment of sensitivity is not necessary.

Article number

Capacitive filling level limit
detection

Article number

731 10 098
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MINIMUM LEVEL SENSOR

UNIVERSAL VIBRATION LIMIT SWITCH FOR FINE GRAINED BULK MATERIALS .

This vibration limit switch is a robust fill level sensor for silos with grained or dusty bulk
materials, even if they have a very low piled weight. The different construction designs
allow various areas of application, also in dangerous dust explosion areas of the zone 20
or in foodstuffs.

�¾�� No compensation, fast and low-cost start of operation.

�¾�� Non-sensitive to crust building, maintenance-free operation.
�¾�� No mechanically moved parts, no abrasion, long durability.

�¾�� Various electronic applications, optimal adaptation into the system control.

�¾�� Body with clear cover, switching status display recognizable from outside, easy to
control.

�¾�� Aluminum body with separated connection space, also for protection model EEx de

�¾�� Plastic, high-grade steel 1.4571 or aluminum.

For dust explosion
imperiled areas on

application

Areas of Application

Details / Explanation

Body Finish
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See correct installation to the left side of the drawing:

a) at a right angle from above; swing fork position arbitrary
b) sideways, swing forks are slightly bend down so that bulk cargo can slip off easily
c) With protection roof (length approx. 250 mm, width approx.200 mm) against collapsing
overhangs.
d) Max. socket length of 60 mm inside the hopper

See wrong installation to the right side of the drawing:

e) directly in the stream of bulk material
f) incorrect positioning of swing forks (high stress on the wide side of the swing forks
through pressuring bulk material; malfunction due to congregation of bulk material)
g) Too long screw-in socket

The symmetrical swing fork is stimulated on its resonance frequency. If it dives into bulk
cargo, the swing character changes, and the electronic activates either an electronic
switch or a relays. On top of the swing fork the vibrating limit switch is extremely sensitive
which allows a minimum detection level in bulk materials with very low plied density. At
the swing fork root however, the vibrating limit switch is non-sensitive, as a result crust
building on the container wall does not influence the proper function. The vibrating limit
switch can be operated in minimum or maximum standby current protection, which means
when reaching the minimal or maximal fill level, filling errors or power failure the
electronic switch locks up or the relay drops down.

Installation

When calculating the
necessary cord length,

the angle of driving
slope and the angle of

repose or
the haul-off hopper have

to be considered.

Functioning
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Scale drawing

Short construction,
with thread

R 1½ (DIN 2999)
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Technical Data

Vibration limit switch

Functioning Absorbing of the swinging of a self-resonance swinging oscillating fork.

System structure Complete fill level limit switch, consisting of measuring type probe with pre-installed
electronic application (switch gear).

Signal processing Two-wire-alternating current specification. Switching the demand over a thyristor directely in
the supply unit electric system.

Three-wire-continuous current specification. Switching the demand over a transistor and a
separate connection.

All current specification with relay output. Switching the demand over a potential-free
change-over contact.

Galvanic isolation Between measuring sensor and emergency current

Measured variable, metering range Filling level (threshold, binary), given through point of installation

Output signal Binary; when reaching the threshold outlet blocked.

Safety switch Minimum �±or maximum �±standby current security, switchable.

Response time Ca.0,5 s at covering, ca.1,5 s at release.
Switchable to ca. 2,5 s at covering, ca.7,5 s at release.

Precision of measurements at a
temperature T =20 °C, operating
pressure p =1 bar,

piled density of the bulk material >1
kg/l, grain size <2 mm

Error of measurement: Ca.10 mm at vertical installation, 5mm at sideways installation of the
probe.
Settling time: After activating the emergency current the outlet keeps blocked for ca. 2,5 s.
Response time variation: +/�±25 % at covering or release.
Influences of temperature and operating pressure: insignificant.

Ambient temperature �±40 °C ...+70 °C

Type of protection (body) IP 66 after DIN 40050

Temperature of measuring material �±40 °C ...+150 °C

Piled density of measuring material min.20 g/l

Grain size of measuring material up to 10 mm

Process connections Conical thread R 1 ½ after DIN 2999 part 1.

Electronic connection Screw clamps on the electronic application for maximum 2,5 mm² cord.

In end splice A 2,5 -7 after DIN 46228.

Screw clamps in a separate connection space for aluminum bodies with plastic coating.

For max.2,5 mm² cord in end splice A 2,5 -7 after DIN 46228.

Operation display surface Rotary switch for change-over of the minimum and maximum safety switching.
Red illuminating diode for displaying the status.

Article number

Vibration limit switch

Article number

731 10 083
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MINIMUM LEVEL SENSOR

LOW COST VIBRATION LIMIT SWITCH FOR FINE GRAINED BULK MATERIALS .

This vibration limit switch is a robust fill level sensor for silos with grained or dusty bulk
materials, even if they have a very low piled weight. The different construction designs
allow various areas of application e.g. foodstuffs.

�¾�� No compensation, fast and low-cost start of operation.

�¾�� Non-sensitive to crust building, maintenance-free operation.
�¾�� No mechanically moved parts, no abrasion, long durability.

�¾�� Various electronic applications, optimal adaptation into the system control.

�¾�� Body with clear cover, switching status display recognizable from outside, easy to
control.

�¾�� Polyester.

Areas of Application

Details / Explanation

Body Finish
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See correct installation to the left side of the drawing:

a) at a right angle from above; swing fork position arbitrary
b) sideways, swing forks are slightly bend down so that bulk cargo can slip off easily
c) With protection roof (length approx. 250 mm, width approx.200 mm) against collapsing
overhangs.
d) Max. socket length of 60 mm inside the hopper

See wrong installation to the right side of the drawing:

e) directly in the stream of bulk material
f) incorrect positioning of swing forks (high stress on the wide side of the swing forks
through pressuring bulk material; malfunction due to congregation of bulk material)
g) Too long screw-in socket

The symmetrical swing fork is stimulated on its resonance frequency. If it dives into bulk
cargo, the swing character changes, and the electronic activates either an electronic
switch or a relays. On top of the swing fork the vibrating limit switch is extremely sensitive
which allows a minimum detection level in bulk materials with very low plied density. At
the swing fork root however, the vibrating limit switch is non-sensitive, as a result crust
building on the container wall does not influence the proper function. The vibrating limit
switch can be operated in minimum or maximum standby current protection, which means
when reaching the minimal or maximal fill level, filling errors or power failure the
electronic switch locks up or the relay drops down.

Installation

The vibration limit switch
may be installed in any

position according to the
left side of the drawing.

Functionality
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Scale drawing

The clear cover allows
a direct look at the
light-emitting diode

and the switch display

The plastic body,
protection type IP 66,

with various cable
entry points.

Variants of process
connection

R 1½ , DIN 2999,
(conical)

made of noncorrosive
steel.

Swing fork made of
massive non corrosive

steel with high
resistance to stress

and pressure
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Technical Data

Vibration limit switch

Functioning Vibration limit switch binary

System structure Compact unit, electronic application pluggable

Signal processing Two-wire-alternating current specification, always connect in series!

Pay attention to fall of voltage at the electronic application when connect through design
applies (up to 12 V), the residual current in locked up mode (up to 3,8 mA) and low
connection voltage resulting in fall of voltage above the working resistance so that the
tension does not fall below the minimum disk tension in the electronic application (19 V).

Three-wire-continuous current specification, preferred in connection with stored-program
controls (SPS). Positive signal at the relay switching output of the electronic
application.(PNP)

All current specification with relay output. Switching the demand over a potential-free
change-over contact.

Safety switch Minimum �±or maximum �±standby current security, switchable.

Response time Ca.0,6 s at covering, ca.1,4 s at release.

Ambient temperature �±40 °C ...+70 °C

Type of protection (body) IP 66 after DIN 40050

Temperature of measuring material �±40 °C ...+150 °C

Operating pressure 1 bar...+16 bar (burst pressure > 40 bar)

Piled density of measuring material min.100 g/l

Grain size of measuring material up to 10 mm

Process connections Conical thread R 1 ½ after DIN 2999 part 1.

Electronic connection Screw clamps on the electronic application for maximum 2,5 mm² cord in
In end splice A 2,5 - 7 after DIN 46228.

Operation display surface Illuminating diode for displaying the status

Article number

Vibration limit switch

Article number

731 10 100
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MINIMUM LEVEL SENSOR

CAPACITIVE LIMIT LEVEL DETECTION

COMPACT FILLING LEVEL LIMIT SENSOR WITH INTEGRATED ACTIVE OUTLET

COMPENSATION.

This filling level sensor is used for limit level detection in light bulk materials, e.g. crop,
wheat, milk powder, mixed feed, cement, chalk or hard plaster.

�¾�� Easy installation; you can start operating without calibration because unit exists of
sensor and electric application

�¾�� Integrated, active beginning compensation, thereby exact switching point also at
heavy crust building on the sensor and high operational safety

�¾�� No abrasion, long durability, maintenance-free.

�¾�� Various electronic applications, optimal adjustment to the system control.
�¾�� With pole sensor 140 mm.

�¾�� Polyester, IP 66

For dust explosion
imperiled areas on

application

Areas of Application

Details / Explanation

Body Finish
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The limit level detection is used within silos with bulk materials. The silos can be made of
various materials (e.g. metal, plastic, concrete), because this does not affect the metering
process.

This filling level limit switch is an electronic switch. When over or under filling the limit
level a switch signal displays. A control device or various signals (lamps, horns, PLS,
SPS, etc.) can be directly connected to the filling level sensor. The sensor possesses a
built in switch for minimum/maximum level security. The sensor recognises crust building
and compensates its influence so that the switching level always remains the same. The
correct execution of the beginning compensation is dependent on the thickness of the
crust on the sensor as well as the conductivity of the sensor pad and the sensitivity
settings made electronically. The filling level sensor is factory-made calibrated and
delivered. The device can be calibrated with various sensitivity settings. In order to
operate safe and error-free, the filling level sensor has to be connected to a grounded silo
with a metal or ferro concrete wall. When using silos made of insulating materials, the
ground has to be connected to a conductive and grounded alternative nearby. A standard
installation cable can be used as a connector.

Installation / Scale
Drawing

When deciding for an
installation position
the angle of driving
slope of the angle of

repose or
the haul-off hopper

have to be considered

Functionality
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Technical Data

Capacitive filling level limit
detection

Functioning Capacitive

System structure Compact device with sensor on rope, binary signal transmission.

Metering range �0r �•��������

Electronic application With continuous current PNP-transistor exit, with continuous current/ alternating current
relay output.

Output signal Switch PNP: I max 200 mA, overload / short-circuit protection, residual voltage on the
transistor at I max < 2,9 V.

Contact change switch, potential-free: U~ max 253 V, I~ max 4 A
P~ max�������������9�$�����F�R�V���3��� ����
P~ max�����������9�$�����F�R�V���3���!��������
I _ max 4 A, bis U _ 30 V
I _ max 0,2 A, bis U _ 235 V

Response time At covering or release 0,5 s

Precision of measurements (for
plastic container) at:
Temperature T 23 °C
Measuring material temperature
23 °C
Measuring pressure pe = 0 bar.
Measuring material:
�5�H�O�D�W�L�Y�H���S�H�U�P�L�W�W�L�Y�L�W�\���0�U��� ��������

�&�R�Q�G�X�F�W�L�Y�L�W�\�������������6�����V�H�W�W�L�Q�J��
sensitivity switch: C

Hysteresis: Horizontal: 4 mm, Vertical: 7 mm
Shift point: Horizontal: Middle of the sensor �±5 mm, Vertical: 40 mm above

sensor end
Rising action: After max. 1,5 s correct shift setting
Long-time drift: Horizontal: 3 mm, Vertical: 6 mm
Influence of
measuring
temperature: Depending on the filling material

Ambient temperature �±40 °C ...+70 °C, (...+60 °C dust ex-version)

Type of protection (body) IP 66

Measuring material temperature 0 °C ...+70 °C

Measuring material pressure limit -1...+25 bar

Piled density of measuring material min.200 g/l, �0r �•��������

Grain size of measuring material max. 30 mm

Process connection Thread R 1 after DIN 2999 BSPT.

Electrical connection Screw clamp connection: For cord max. 1,5 mm².
For wire max. 2,5 mm².

Operating display surface Switch on the electronic
application: Shift between min.- and max. security.

Adjustment of sensitivity (dependent from relative
�������������������������������������������������������������������������������������������������������������������S�H�U�P�L�W�W�L�Y�L�W�\���0�U���D�Q�G���F�U�X�V�W���E�X�L�O�G�L�Q�J����

Normally, an adjustment of sensitivity is not necessary.

Article number

Capacitive filling level limit
detection

Article number

731 10 101
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PNEUMATIC DISCHARGE DEVICE

AIR INJECTOR LOOSENING SYSTEM

The air injector loosening system is used to fluidize lazy flowing, technically dry, non-
sticky, powdery products. The advantage of the air injector loosening system is that the
injectors are not located directly in the stream of bulk material and can be replaced from
the outside . Use in a series of pulses while discharching material is recommended.

�¾�� 3, 4 or 6 special injectors with check valve, for installation into silo cone.

�¾�� Plastic reinforced tube, filter pressure reducing unit, assembled solenoid valve with
mounting clamp for installation on silo cone or silo bracket

�¾�� The pre cleaned air (max. operating pressure of 5 bar) is connected on site to the
strainer with a suitable tube. The air flows through the oil and water separator into
the pressure reducing unit which throttles the air pressure to the necessary level. By
activating the solenoid valve, the compressed-air flows through the plastic
reinforced tube to the check valves, which are located directly in front of the air
injectors, to finally fluidize the bulk material.

�¾�� With on site mounted maintenance unit.

Areas of Application

Details / Explanation

Installation of the air
injectors
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Scale drawing

Scale drawing

With 3 injectors

Scale drawing

With 6 injectors
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Technical Data

Number of injectors 3 4 6

Air consumption at 1,5 bar 150 Nltr. / min.

Operating pressure 1,2 �±2 bar

Volume flow per injector ca. 50 ltr. / min.

Max. temperature strain 80° C

Number of magnet valves 1 2

Connector �*���ò�³

Pulse duration 5 �±7 sec.

Pause ca. 10 sec.

Air Technical dry, oil and foreign substance free

Voltage on magnet valve 230 VAC

Air and electrical input lead, compressor and fan are not included.
Notice

�*

Article number

Number of injectors 3 4 6

Article number 742 10 010 742 10 041 742 10 035

Article number

Number of injectors 3 4 6

Accessories: clock relay

Article number 881 10 007 881 10 007 881 10 007

Clock relay in plastic body IP 54, 230V 50Hz, for on site installation
Notice

�*
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�i�n�j�e�c�t�o�r�s�,� �t�o� �f�i�n�a�l�l�y� �f�l�u�i�d�i�z�e� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l�.
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�D�e�t�a�i�l�s� �/ �E�x�p�l�a�n�a�t�i�o�n
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�1�.�2 �- �5
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �r�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.
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�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �r�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.
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�P�L�3 �w�i�t�h� �r�i�n�g� �s�e�t�,� �m�a�g�n�e�t� �v�a�l�v�e�, �s�e�r�v�i�c�e� �u�n�i�t� �(�b�u�i�l�t� �i�n�t�o� �t�h�e� �s�i�l�o� �c�o�n�e�)

�T�h�e� �p�u�l�s�a�t�o�r �l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m� �i�s� �u�s�e�d� �t�o� �f�l�u�i�d�i�z�e� �l�a�z�y� �f�l�o�w�i�n�g�,� �t�e�c�h�n�i�c�a�l�l�y� �d�r�y�,� �n�o�n�-�s�t�i�c�k�y�,
�p�o�w�d�e�r�y� �p�r�o�d�u�c�t�s�.� �U�s�e� �i�n� �a� �s�e�r�i�e�s� �o�f� �p�u�l�s�e�s� �w�h�i�l�e� �d�i�s�c�h�a�r�c�h�i�n�g� �m�a�t�e�r�i�a�l� �i�s� �r�e�c�o�m�m�e�n�d�e�d�.

�D�o�s�e�d� �a�i�r� �f�l�u�i�d�i�z�e�s�/�v�e�n�t�i�l�a�t�e�s� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l� �a�n�d� �a�d�d�i�t�i�o�n�a�l�l�y� �g�e�n�e�r�a�t�e�s� �r�e�s�o�n�a�n�t�,
�v�i�b�r�a�t�i�n�g� �w�a�v�e�s� �w�h�i�c�h� �s�u�p�p�o�r�t� �t�h�e� �f�l�o�w� �o�f� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l�. �T�h�e� �F�l�u�d�i�s�a�t�i�o�n� �o�f� �b�u�l�k
�p�r�o�d�u�c�t �t�a�k�e�s �p�l�a�c�e� �a�l�o�n�g� �t�h�e� �s�i�l�o� �w�a�l�l�.� �T�h�e� �p�u�l�s�a�t�o�r� �s�l�e�e�v�e� �w�i�t�h� �d�o�u�b�l�e� �s�e�a�l�i�n�g� �l�i�p� �a�n�d� �a
�n�o�n�-�r�e�t�u�r�n� �v�a�l�v�e� �p�r�e�v�e�n�t�s� �t�h�e� �p�r�o�d�u�c�t� �f�r�o�m� �f�l�o�w�i�n�g� �b�a�c�k� �i�n�t�o� �t�h�e� �c�o�m�p�r�e�s�s�e�d� �a�i�r �n�e�t�w�o�r�k�.
�T�h�e� �e�x�t�r�e�m�e�l�y� �f�l�a�t� �d�e�s�i�g�n �a�l�l�o�w�s� �a� �s�a�f�e �p�r�o�d�u�c�t� �d�i�s�c�h�a�r�g�e�.
�T�h�e� �p�u�l�s�a�t�o�r�s� �a�r�e� �m�a�d�e� �o�f� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �1�.�4�3�0�5� �(�A�I�S�I� �3�0�3�)� �w�i�t�h� �a� �f�o�o�d�-�s�a�f�e� �s�l�e�e�v�e
�s�t�a�n�d�a�r�d� �d�e�s�i�g�n� �m�a�d�e� �o�f� �s�i�l�i�c�o�n�e� �Ø� �1�0�0� �m�m� �w�h�i�t�e� �o�r� �n�a�t�u�r�a�l� �(�m�a�x�.� �1�7�0�°�C�)�.� �A�n� �E�D�P�M� �c�u�f�f
�i�s� �a�l�s�o� �a�v�a�i�l�a�b�l�e �w�h�e�r�e� �s�i�l�i�c�o�n�e� �c�a�n�n�o�t� �b�e� �u�s�e�d�.

ðØ �3�,� �6 �o�r �9 �s�p�e�c�i�a�l �p�u�l�s�a�t�o�r�s�,� �f�o�r� �i�n�s�t�a�l�l�a�t�i�o�n� �i�n�t�o� �s�i�l�o� �c�o�n�e

ðØ �P�l�a�s�t�i�c� �r�e�i�n�f�o�r�c�e�d� �t�u�b�e�,� �f�i�l�t�e�r� �p�r�e�s�s�u�r�e� �r�e�d�u�c�i�n�g� �u�n�i�t�,� �a�s�s�e�m�b�l�e�d� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �w�i�t�h
�m�o�u�n�t�i�n�g� �c�l�a�m�p� �f�o�r� �i�n�s�t�a�l�l�a�t�i�o�n� �o�n� �s�i�l�o� �c�o�n�e� �o�r� �s�i�l�o� �b�r�a�c�k�e�t

ðØ �T�h�e� �p�r�e� �c�l�e�a�n�e�d� �a�i�r� �(�m�a�x�.� �o�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e� �o�f� �5� �b�a�r�)� �i�s� �c�o�n�n�e�c�t�e�d� �o�n� �s�i�t�e� �t�o� �t�h�e
�s�t�r�a�i�n�e�r� �w�i�t�h� �a� �s�u�i�t�a�b�l�e� �t�u�b�e�.� �T�h�e� �a�i�r� �f�l�o�w�s� �t�h�r�o�u�g�h� �t�h�e� �o�i�l� �a�n�d� �w�a�t�e�r� �s�e�p�a�r�a�t�o�r� �i�n�t�o
�t�h�e� �p�r�e�s�s�u�r�e� �r�e�d�u�c�i�n�g� �u�n�i�t� �w�h�i�c�h� �t�h�r�o�t�t�l�e�s� �t�h�e� �a�i�r� �p�r�e�s�s�u�r�e� �t�o� �t�h�e� �n�e�c�e�s�s�a�r�y� �l�e�v�e�l�.
�B�y �a�c�t�i�v�a�t�i�n�g� �t�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e�,� �t�h�e� �c�o�m�p�r�e�s�s�e�d�-�a�i�r� �f�l�o�w�s� �t�h�r�o�u�g�h� �t�h�e� �p�l�a�s�t�i�c
�r�e�i�n�f�o�r�c�e�d� �t�u�b�e� �t�o� �t�h�e� �c�h�e�c�k� �v�a�l�v�e�s�,� �w�h�i�c�h� �a�r�e� �l�o�c�a�t�e�d� �d�i�r�e�c�t�l�y� �i�n� �f�r�o�n�t� �o�f� �t�h�e� �a�i�r
�i�n�j�e�c�t�o�r�s�,� �t�o� �f�i�n�a�l�l�y� �f�l�u�i�d�i�z�e� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l�.
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ðØ �S�i�m�p�l�e �s�u�b�s�e�q�u�e�n�t� �i�n�s�t�a�l�l�a�t�i�o�n

ðØ �R�u�g�g�e�d� �d�e�s�i�g�n

ðØ �H�i�g�h� �t�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e

�P�u�l�s�a�t�o�r �a�s� �a�n� �s�i�n�g�l�e �c�o�m�p�o�n�e�n�t �P�u�l�s�a�t�o�r �w�i�t�h� �m�o�u�n�t�i�n�g� �s�e�t
�a�n�d� �m�o�u�n�t�i�n�g� �c�a�b�l�e
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�1�.�3 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �r�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�T�e�c�h�n�i�c�a�l� �D�a�t�a

�N�u�m�b�e�r� �o�f �p�u�l�s�a�t�o�r �3 �6 �9

�A�i�r� �c�o�n�s�u�m�p�t�i�o�n� �a�t �1�,�0� �b�a�r

�t�i�m�e�d�:� �3� �s�e�c�. �o�n� �/� �7� �s�e�c�.� �o�f�f
�2�2�5� �N�l�t�r�.� �/� �m�i�n�. �4�5�0� �N�l�t�r�.� �/� �m�i�n�. �6�7�5� �N�l�t�.� �/� �m�i�n

�O�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e �1  � �2�,�0� �b�a�r

�V�o�l�u�m�e� �f�l�o�w� �p�e�r� �i�n�j�e�c�t�o�r �2�5�0� �l�t�r�.�.�/ �m�i�n�.

�M�a�x�. �t�e�m�p�e�r�a�t�u�r�e� �s�t�r�a�i�n �8�0�°� �C�, �h�i�g�h�e�r� �t�e�m�p�e�r�a�t�u�r�e�s� �o�n� �r�e�q�u�e�s�t

�N�u�m�b�e�r� �o�f� �s�o�l�e�n�o�i�d �v�a�l�v�e�s �1 �2 �3

�C�o�n�n�e�c�t�o�r �G� �½ �

�P�u�l�s�e� �d�u�r�a�t�i�o�n �t�i�m�e �2�-�3� �s�e�c�.

�B�r�e�a�k� �d�u�r�a�t�i�o�n� �t�i�m�e �7�-�1�0� �s�e�c�.

�A�i�r �(�c�o�n�d�i�t�i�o�n�s�) �T�e�c�h�n�i�c�a�l� �d�r�y�,� �o�i�l� �a�n�d� �f�o�r�e�i�g�n� �s�u�b�s�t�a�n�c�e� �f�r�e�e

�V�o�l�t�a�g�e� �o�n� �s�o�l�e�n�o�i�d �v�a�l�v�e �2�4�V�D�C� �(�s�t�a�n�d�a�r�d�)� �/� �2�3�0�V�A�C� �(�o�p�t�i�o�n�)

�P�h�y�s�i�c�a�l� �d�a�t�a �a�i�r� �i�n�j�e�c�t�o�r

ðØ �S�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�3�0�1�,� �A�I�S�I� �3�0�4�.

ðØ �O�p�e�r�a�t�i�n�g� �t�e�m�p�e�r�a�t�u�r�e� �u�p� �t�o �1�7�0�° �C�.

�A�i�r� �a�n�d� �e�l�e�c�t�r�i�c�a�l� �i�n�p�u�t� �l�e�a�d�, �c�o�m�p�r�e�s�s�o�r� �a�n�d� �f�a�n� �a�r�e� �n�o�t� �i�n�c�l�u�d�e�d�.

�M�a�t�e�r�i�a�l

�N�o�t�i�c�e

ðG
�A�i�r� �i�n�j�e�c�t�o�r� �i�n�c�l�. �r�i�n�g� �p�i�p�e�, �s�e�r�v�i�c�e� �u�n�i�t�, �s�o�l�e�n�o�i�d �v�a�l�v�e

�N�u�m�b�e�r� �o�f� �p�u�l�s�a�t�o�r �/
�s�o�l�e�n�o�i�d� �v�a�l�v�e �3�/�1 �6�/�2 �9�/�3

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�4�2� �1�0� �0�4�9 �7�4�2� �1�0� �0�6�3 �7�4�2� �1�0� �0�5�1

�P�l�e�a�s�e� �d�o� �n�o�t� �f�o�r�g�e�t� �t�o �s�p�e�c�i�f�y� �t�h�e� �c�o�n�t�r�o�l� �v�o�l�t�a�g�e �(�2�4�V�D�C� �o�r �2�3�0�V�A�C�)�!
�F�u�r�t�h�e�r� �n�u�m�b�e�r�s� �o�f �i�n�j�e�c�t�o�r�s �o�n� �r�e�q�u�e�s�t�.

�C�l�o�c�k� �r�e�l�a�y� �i�n� �p�l�a�s�t�i�c� �b�o�d�y� �I�P� �5�4�,� �2�3�0�V� �5�0�H�z�,� �f�o�r� �o�n� �s�i�t�e� �i�n�s�t�a�l�l�a�t�i�o�n

�C�l�o�c�k� �c�o�n�t�r�o�l� �S�T�L� �u�p� �t�o
�4 �s�o�l�e�n�o�i�d �v�a�l�v�e�s

�3�/�1 �6�/�2 �9�/�3

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�2�3�0�V�/�D�C �c�o�n�n�e�c�t�i�o�n �v�o�l�t�a�g�e �8�8�1� �1�0� �2�2�9

�2�4�V�/�D�C �c�o�n�n�e�c�t�i�o�n� �v�o�l�t�a�g�e �8�8�1� �1�0� �2�2�9�-�0�1
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�1�.�3 �- �4
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �r�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �P�a�r�t�s

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�P�u�l�s�a�t�o�r �s�i�l�i�c�o�n�e� �w�h�i�t�e �7�4�2� �1�0� �0�5�2

�P�u�l�s�a�t�o�r �m�o�u�n�t�i�n�g� �s�e�t� �4� �p�i�e�c�e�s
�f�o�r� �s�u�b�s�e�q�u�e�n�t� �i�n�s�t�a�l�l�a�t�i�o�n�,
�i�n� �a�d�d�i�t�i�o�n� �a� �M�o�u�n�t�i�n�g� �c�a�b�l�e� �/� �p�u�l�l
�r�o�p�e �r�e�q�u�i�r�e�d

�7�4�2� �1�0� �0�5�5

�M�o�u�n�t�i�n�g� �c�a�b�l�e�/ �p�u�l�l� �r�o�p�e �7�4�2� �1�0� �0�5�6

�H�o�l�e� �s�a�w �f�o�r� �s�u�b�s�e�q�u�e�n�t
�i�n�s�t�a�l�l�a�t�i�o�n� �p�u�l�s�a�t�o�r�s �7�4�2� �1�0� �0�5�8

�E�n�d� �p�i�e�c�e �S�T�0�7�1�3

�T� �p�i�e�c�e �S�T�2�3�1�2

�T�u�b�e �&� �T�-�p�i�e�c�e
�S�T�0�1�9�1

�S�T�2�3�1�2

�N�o�n�-�r�e�t�u�r�n� �v�a�l�v�e �8�0�4� �1�0� �0�0�2

�A�i�r� �h�o�s�e� �t�r�a�n�s�p�a�r�e�n�t� �p�e�r �m�e�t�e�r �S�T�2�1�7�6�-�P�V�C

�S�o�l�e�n�o�i�d �v�a�l�v�e �2�4�V�/�D�C �8�8�1� �1�0� �1�3�0

�S�o�l�e�n�o�i�d �v�a�l�v�e �2�3�0�V�/�A�C �8�8�1� �1�0� �0�8�7

�S�o�l�e�n�o�i�d �v�a�l�v�e
�A�T�E�X�2�4�V�/�D�C
�w�i�t�h �3�m �c�a�b�l�e

�8�8�1� �1�0� �0�8�7
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�1�.�3 �- �5
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �r�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�S�e�r�v�i�c�e� �u�n�i�t �f�o�r �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�3�0�V�/�A�C�,
�w�i�t�h �1 �s�o�l�e�n�o�i�d �v�a�l�v�e

�7�4�2� �2�0� �0�0�1

�S�e�r�v�i�c�e� �u�n�i�t� �f�o�r� �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�4�V�/�D�C�,
�w�i�t�h �1 �s�o�l�e�n�o�i�d �v�a�l�v�e

�7�4�2� �2�0� �0�0�2

�S�e�r�v�i�c�e� �u�n�i�t� �f�o�r� �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�4�V�/�D�C�A�T�E�X� �3�D�,
�w�i�t�h �1 �s�o�l�e�n�o�i�d �v�a�l�v�e

�7�4�2� �2�0� �0�0�3

�S�e�r�v�i�c�e� �u�n�i�t� �f�o�r� �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�3�0�V�/�A�C�,
�w�i�t�h� �2 �s�o�l�e�n�o�i�d �v�a�l�v�e�s

�7�4�2� �2�0� �0�0�4

�S�e�r�v�i�c�e� �u�n�i�t� �f�o�r� �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�4�V�/�D�C�,
�w�i�t�h� �2 �s�o�l�e�n�o�i�d �v�a�l�v�e�s

�7�4�2� �2�0� �0�0�5

�S�e�r�v�i�c�e� �u�n�i�t� �f�o�r� �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�3�0�V�/�A�C�,
�w�i�t�h �3 �s�o�l�e�n�o�i�d �v�a�l�v�e�s

�7�4�2� �2�0� �0�0�6

�S�e�r�v�i�c�e� �u�n�i�t� �f�o�r� �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�4�V�/�D�C�,
�w�i�t�h� �3 �s�o�l�e�n�o�i�d �v�a�l�v�e�s

�7�4�2� �2�0� �0�0�7

�S�e�r�v�i�c�e� �u�n�i�t� �f�o�r� �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�4�V�/�D�C�,
�w�i�t�h� �4 �s�o�l�e�n�o�i�d �v�a�l�v�e�s

�7�4�2� �2�0� �0�0�8

�S�e�r�v�i�c�e� �u�n�i�t� �f�o�r �a�i�r �i�n�j�e�c�t�o�r
�l�o�o�s�e�n�i�n�g� �s�y�s�t�e�m �c�o�m�p�l�e�t�e�,
�2�4�V�/�D�C�A�T�E�X� �3�D�,
�w�i�t�h� �2 �s�o�l�e�n�o�i�d �v�a�l�v�e�s

�7�4�2� �2�0� �0�0�9

�A�d�d�i�t�i�o�n�a�l �a�i�r �f�l�u�i�d�i�s�a�t�i�o�n �s�y�s�t�e�m�s



�D�i�s�c�h�a�r�g�e� �D�e�v�i�c�e�s
�M�e�c�h�a�n�i�c�a�l

�D�i�s�c�h�a�r�g�e� �V�i�b�r�a�t�i�n�g� �C�a�g�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�1 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�M�E�C�H�A�N�I�C�A�L�D�I�S�C�H�A�R�G�E�D�E�V�I�C�E

�V�I�B�R�A�T�I�N�G� �C�A�G�E

�T�h�e� �S�t�a�n�e�l�l�e �v�i�b�r�a�t�i�n�g� �c�a�g�e� �s�e�r�v�e�s� �a�s� �d�i�s�c�h�a�r�g�e� �a�i�d� �f�o�r� �a�l�l� �l�a�z�y� �f�l�o�w�i�n�g� �a�n�d� �b�r�i�d�g�e�-
�b�u�i�l�d�i�n�g�,� �d�r�y�,� �d�u�s�t�y� �t�o� �g�r�a�n�u�l�a�t�e�d� �b�u�l�k� �m�a�t�e�r�i�a�l�s�.�M�a�j�o�r� �a�d�v�a�n�t�a�g�e� �o�v�e�r� �a�i�r� �o�p�e�r�a�t�e�d
�s�y�s�t�e�m�s� �i�s� �t�h�a�t� �t�h�e� �d�i�s�c�h�a�r�g�e�d� �b�u�l�k� �m�a�t�e�r�i�a�l�s� �d�o� �n�o�t� �c�o�n�t�a�i�n� �f�l�u�i�d�i�z�i�n�g� �a�i�r�.� �T�h�i�s� �h�a�s
�p�o�s�i�t�i�v�e� �e�f�f�e�c�t�s� �d�u�r�i�n�g� �b�a�g�g�i�n�g� �a�s� �w�e�l�l� �a�s� �w�h�e�n� �l�o�a�d�i�n�g� �s�i�l�o� �v�e�h�i�c�l�e�s�. �T�h�e� �f�l�a�n�g�e�d� �v�e�r�s�i�o�n
�w�i�t�h� �6�0�°� �o�u�t�l�e�t� �s�l�o�p�e� �c�a�n� �e�a�s�i�l�y� �b�e� �a�t�t�a�c�h�e�d� �t�o� �a�n�y� �s�i�l�o� �o�r� �b�u�n�k�e�r �- �e�v�e�n� �s�u�b�s�e�q�u�e�n�t�.

ðØ �F�r�e�e� �o�f� �f�l�u�i�d�i�z�i�n�g� �a�i�r

ðØ �E�l�i�m�i�n�a�t�i�o�n� �o�f� �d�i�s�t�u�r�b�i�n�g� �f�l�u�i�d�i�s�i�n�g� �a�i�r

ðØ �S�i�m�p�l�e� �i�n�s�t�a�l�l�a�t�i�o�n� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e

ðØ �N�o�n�-�p�o�s�i�t�i�v�e� �c�o�n�n�e�c�t�i�o�n �- �n�o� �n�e�e�d� �f�o�r� �c�o�m�p�l�e�x� �c�o�n�s�t�r�u�c�t�i�o�n�s� �t�o� �h�o�l�d� �t�h�e� �b�a�s�k�e�t

ðØ �C�o�m�p�a�c�t�,� �w�e�a�r�-�p�r�o�t�e�c�t�i�n�g� �d�e�s�i�g�n�,� �n�o� �p�r�o�t�r�u�d�i�n�g� �p�a�r�t�s

ðØ �N�o� �f�r�a�g�i�l�e� �s�l�e�e�v�e�s

ðØ �O�n� �r�e�q�u�e�s�t� �p�r�e�s�s�u�r�e� �s�h�o�c�k� �r�e�s�i�s�t�a�n�t� �u�p� �t�o� �3� �b�a�r� �o�r� �p�r�e�s�s�u�r�e� �r�e�s�i�s�t�a�n�t� �u�p� �t�o� �7� �b�a�r�,� �a�s
�w�e�l�l� �a�s �E�x�-�p�r�o�t�e�c�t�e�d

ðØ �T�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e� �u�p� �t�o� �8�0�°� �C� �s�t�a�n�d�a�r�d �- �o�t�h�e�r� �t�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e�s� �o�n� �r�e�q�u�e�s�t

ðØ �C�o�n�e� �c�a�n� �b�e� �h�e�a�t�e�d� �a�n�d� �i�n�s�u�l�a�t�e�d

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

�o�r� �f�o�r� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �v�e�r�s�i�o�n�s� �g�l�a�s�s� �b�e�a�d� �b�l�a�s�t�e�d

�O�p�t�i�o�n�a�l� �w�i�t�h� �s�l�i�d�e�r

�A�r�e�a�s� �o�f� �a�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�D�i�s�c�h�a�r�g�e� �D�e�v�i�c�e�s
�M�e�c�h�a�n�i�c�a�l

�D�i�s�c�h�a�r�g�e� �V�i�b�r�a�t�i�n�g� �C�a�g�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�1 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�D�i�m�e�n�s�i�o�n�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �d�a�t�a

�N�o�m�i�n�a�l� �d�i�a�m�e�t�e�r ðÆ�1�2�0�0 ðÆ�1�5�0�0 ðÆ�1�8�0�0

�D�1 �ø �1�2�0�0 �1�5�0�0 �1�8�0�0

�D�2 �ø �1�3�0�0 �1�6�0�0 �1�9�0�0

�N�u�m�b�e�r� �o�f� �h�o�l�e�s� �x �ø �3�2� �x� �ø� �1�8 �3�6� �x� �ø� �1�8 �4�0� �x� �ø� �1�8

�D�3  � �ø�,� �H �o�n� �c�u�s�t�o�m�e�r� �i�n�q�u�i�r�y

�V�i�b�r�a�t�i�o�n� �e�n�g�i�n�e �0�,�1�6� �K�W

�V�o�l�t�a�g�e �4�0�0�,� �5�0�0�,� �o�r� �6�9�0� �V

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�N�o�m�i�n�a�l� �d�i�a�m�e�t�e�r �6�0�°� �/� �4�0�0�VðÆ�1�2�0�0 ðÆ�1�5�0�0 ðÆ�1�8�0�0

�S�2�3�5�J�R �V�A� �1�.�4�3�0�1 �S�2�3�5�J�R �V�A� �1�.�4�3�0�1�S�2�3�5�J�R �V�A� �1�.�4�3�0�1

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�4�1� �1�0� �0�0�6�7�4�1� �1�0� �0�0�8�7�4�1� �1�0� �0�0�5�7�4�1� �1�0� �0�0�9�7�4�1� �1�0� �0�0�4�7�4�1� �1�0� �0�1�0

�N�o�m�i�n�a�l� �d�i�a�m�e�t�e�r �6�5�°� �/� �4�0�0�VðÆ�1�2�0�0� �S�2�3�5�J�R ðÆ�1�5�0�0� �S�2�3�5�J�R ðÆ�1�8�0�0� �S�2�3�5�J�R

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�4�1� �1�0� �0�5�2 �7�4�1� �1�0� �0�3�7 �7�4�1� �1�0� �0�3�8



�D�i�s�c�h�a�r�g�e� �D�e�v�i�c�e�s
�M�e�c�h�a�n�i�c�a�l

�D�i�s�c�h�a�r�g�e� �V�i�b�r�a�t�i�n�g� �C�a�g�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�1 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�N�o�m�i�n�a�l� �d�i�a�m�e�t�e�r �7�0�°� �/� �4�0�0�V ðÆ�1�5�0�0 ðÆ�1�8�0�0

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�4�1� �1�0� �0�4�2 �7�4�1 �1�0� �0�5�5

�O�t�h�e�r� �m�a�t�e�r�i�a�l�s� �a�n�d� �d�e�s�i�g�n�s� �a�v�a�i�l�a�b�l�e� �o�n� �r�e�q�u�e�s�t
�N�o�t�i�c�e

ðG
�A�c�c�e�s�s�o�r�i�e�s� �c�o�u�n�t�e�r�f�l�a�n�g�e

�N�o�m�i�n�a�l� �d�i�a�m�e�t�e�r ðÆ�1�2�0�0 ðÆ�1�5�0�0 ðÆ�1�8�0�0

�S�2�3�5�J�R �V�A� �1�.�4�3�0�1 �S�2�3�5�J�R �V�A� �1�.�4�3�0�1 �S�2�3�5�J�R �V�A� �1�.�4�3�0�1

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�4�1� �1�0� �0�0�6�-�0�1�7�4�1� �1�0� �0�0�8�-�0�2�7�4�1� �1�0� �0�0�5�-�0�1�7�4�1� �1�0 �0�0�9�-�0�2�7�4�1� �1�0� �0�0�4�-�0�1�7�4�1� �1�0� �0�1�0�-
�0�2

�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�V�i�b�r�a�t�i�o�n� �g�e�n�e�r�a�t�o�r �4�0�0� �V� �/� �A�C �8�8�2� �1�0� �0�0�1

�V�i�b�r�a�t�i�o�n� �g�e�n�e�r�a�t�o�r�,
�A�T�E�X�,�I�I� �2� �G�/�D

�8�8�2� �1�0� �0�1�3

�D�i�s�c�h�a�r�g�e� �s�t�a�r �6�0�° �1�2�0�0 �7�4�1 �1�0� �0�4�6

�D�i�s�c�h�a�r�g�e� �s�t�a�r �6�0�° �1�5�0�0 �7�4�1 �1�0� �0�5�6

�D�i�s�c�h�a�r�g�e� �s�t�a�r �6�0�° �1�8�0�0 �7�4�1 �1�0� �0�5�7

�C�l�a�m�p�i�n�g� �p�l�a�t�e �7�4�1� �1�0� �0�2�7

�C�l�a�m�p�i�n�g� �p�i�e�c�e �7�4�1� �1�0� �0�2�6

�S�h�a�f�t� �c�o�n�n�e�c�t�i�o�n �7�4�1� �1�0� �0�2�5



�D�i�s�c�h�a�r�g�e� �D�e�v�i�c�e�s
�M�e�c�h�a�n�i�c�a�l

�D�i�s�c�h�a�r�g�e� �V�i�b�r�a�t�i�n�g� �C�a�g�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�1 �- �4
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�V�i�b�r�a�t�i�n�g� �e�l�e�m�e�n�t �(�S�2�3�5�) �7�4�1� �1�0� �0�1�5

�V�i�b�r�a�t�i�n�g� �e�l�e�m�e�n�t �(�V�A�) �7�4�1� �1�0� �0�2�1



�D�i�s�c�h�a�r�g�e� �D�e�v�i�c�e�s
�M�e�c�h�a�n�i�c�a�l

�S�V�A �V�i�b�r�a�t�i�n�g� �B�o�o�m

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�2 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�M�E�C�H�A�N�I�C�A�L�D�I�S�C�H�A�R�G�E�D�E�V�I�C�E

�S�V�A �V�I�B�R�A�T�I�N�G� �B�O�O�M

�V�i�b�r�a�t�i�n�g� �b�o�o�m �(�i�n�s�t�a�l�l�a�t�i�o�n� �e�x�a�m�p�l�e�)

�T�h�e �S�t�a�n�e�l�l�e �v�i�b�r�a�t�i�n�g� �b�o�o�m�,� �T�y�p�e� �S�V�A� �s�e�r�v�e�s� �a�s� �d�i�s�c�h�a�r�g�e� �a�i�d� �f�o�r� �b�r�i�d�g�e�-�b�u�i�l�d�i�n�g�,� �d�r�y�,
�d�u�s�t�y�,� �t�o� �g�r�a�n�u�l�a�t�e�d� �b�u�l�k� �m�a�t�e�r�i�a�l�s�.� �T�h�e� �p�r�o�d�u�c�t� �c�a�n� �b�e� �m�o�u�n�t�e�d� �t�o� �r�e�c�t�a�n�g�u�l�a�r� �h�o�p�p�e�r�s
�o�r� �s�p�e�c�i�a�l� �o�u�t�l�e�t�s� �a�n�d� �i�s� �i�n�d�i�v�i�d�u�a�l� �a�p�p�l�i�c�a�b�l�e� �w�h�i�c�h� �i�s� �a�n� �a�d�v�a�n�t�a�g�e� �c�o�m�p�a�r�e�d� �t�o� �t�h�e
�d�i�s�c�h�a�r�g�e� �v�i�b�r�a�t�i�n�g� �d�e�v�i�c�e�.� �T�h�e� �s�u�b�s�e�q�u�e�n�t� �i�n�s�t�a�l�l�a�t�i�o�n� �i�n� �e�x�i�s�t�i�n�g� �s�i�l�o�s� �o�r� �h�o�p�p�e�r�s �c�a�n� �b�e
�e�a�s�i�l�y� �a�c�c�o�m�p�l�i�s�h�e�d�.� �T�h�r�o�u�g�h� �v�a�r�i�a�b�l�e� �v�i�b�r�a�t�i�n�g� �m�o�t�o�r� �i�n�s�t�a�l�l�a�t�i�o�n�,� �t�h�e� �v�i�b�r�a�t�i�n�g� �b�o�o�m
�c�o�m�e�s� �i�n� �v�a�r�i�o�u�s� �s�e�t�t�i�n�g�s�.

ðØ �S�i�m�p�l�e� �c�o�n�s�t�r�u�c�t�i�o�n

ðØ �S�i�m�p�l�e� �s�u�b�s�e�q�u�e�n�t� �i�n�s�t�a�l�l�a�t�i�o�n

ðØ �C�o�m�p�a�c�t� �c�o�n�s�t�r�u�c�t�i�o�n�,� �l�o�w� �w�e�a�r

ðØ �C�h�a�n�g�e�a�b�l�e� �f�r�o�m� �o�u�t�s�i�d�e

ðØ �R�u�g�g�e�d� �o�s�c�i�l�l�a�t�i�n�g� �u�n�i�t

ðØ �M�a�x�.� �o�p�e�r�a�t�i�n�g� �t�e�m�p�e�r�a�t�u�r�e� �8�0�°�C

ðØ �V�a�r�i�o�u�s� �v�i�b�r�a�t�i�o�n� �m�o�t�o�r�s� �a�v�a�i�l�a�b�l�e

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

�o�r� �f�o�r� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �v�e�r�s�i�o�n�s� �g�l�a�s�s� �b�e�a�d� �b�l�a�s�t�e�d

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�D�i�s�c�h�a�r�g�e� �D�e�v�i�c�e�s
�M�e�c�h�a�n�i�c�a�l

�S�V�A �V�i�b�r�a�t�i�n�g� �B�o�o�m

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�2 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�T�h�e� �v�i�b�r�a�t�i�n�g� �m�o�t�o�r� �i�s� �s�w�i�t�c�h�e�d� �o�n� �i�n� �a� �p�u�l�s�a�t�i�n�g� �m�o�d�e�.� �T�h�r�o�u�g�h� �t�h�i�s� �p�u�l�s�a�t�i�n�g� �o�s�c�i�l�l�a�t�i�o�n�,
�v�i�b�r�a�t�i�o�n� �e�n�e�r�g�y� �i�s� �t�r�a�n�s�f�e�r�r�e�d� �i�n�t�o� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l�.� �B�y� �c�h�a�n�g�i�n�g� �t�h�e� �c�e�n�t�r�i�f�u�g�a�l� �p�o�w�e�r� �a�s
�w�e�l�l� �a�s� �t�h�e� �v�a�r�i�a�b�l�e� �p�u�l�s�a�t�i�n�g� �f�r�e�q�u�e�n�c�y� �a�c�t�i�v�a�t�i�o�n�,� �t�h�e� �b�u�l�k� �s�o�l�i�d� �i�s� �s�t�i�m�u�l�a�t�e�d�.� �T�h�e� �f�i�n�e
�o�s�c�i�l�l�a�t�i�o�n� �p�r�e�v�e�n�t�s� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l� �f�r�o�m� �h�a�r�d�e�n�i�n�g�.

�F�u�n�c�t�i�o�n�a�l�i�t�y

�S�c�a�l�e� �D�r�a�w�i�n�g

�T�e�c�h�n�i�c�a�l� �d�a�t�a �v�i�b�r�a�t�i�n�g� �b�o�o�m�,� �t�y�p�e� �S�V�A

�V�i�b�r�a�t�i�n�g� �B�o�o�m

�A�r�m �l�e�n�g�t�h� �a�p�p�r�o�x�.� �1�0�0�0� �m�m

�D�i�s�t�a�n�c�e� �t�o� �w�a�l�l� �a�p�p�r�o�x�.� �1�0�0� �m�m

�V�i�b�r�a�t�i�n�g� �m�o�t�o�r�:� �4�0�0�V�/�5�0� �H�z�,� �0�,�1�6� �k�W  � �3�0�0�0�U�p�m

�M�a�x�.� �o�p�e�r�a�t�i�n�g� �t�e�m�p�e�r�a�t�u�r�e�:� �+�8�0�°� �C

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�M�a�t�e�r�i�a�l �S�t�e�e�l �S�2�3�5�J�R �H�i�g�h�-�g�r�a�d�e� �S�t�e�e�l �1�.�4�0�1

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�4�1� �1�0� �0�0�7 �7�4�1� �1�0� �0�1�9



�D�i�s�c�h�a�r�g�e� �D�e�v�i�c�e�s
�M�e�c�h�a�n�i�c�a�l

�S�V�A �V�i�b�r�a�t�i�n�g� �B�o�o�m

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�2 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�E�q�u�i�p�m�e�n�t� �/� �S�p�a�r�e� �p�a�r�t�s

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�V�i�b�r�a�t�i�o�n� �g�e�n�e�r�a�t�o�r �4�0�0� �V� �/� �A�C �8�8�2� �1�0� �0�0�1

�V�i�b�r�a�t�i�o�n� �g�e�n�e�r�a�t�o�r�,
�A�T�E�X�,�I�I� �2� �G�/�D

�8�8�2� �1�0� �0�1�3

�C�l�a�m�p�i�n�g� �p�l�a�t�e �7�4�1� �1�0� �0�2�7

�C�l�a�m�p�i�n�g� �p�i�e�c�e �7�4�1� �1�0� �0�2�6

�S�h�a�f�t� �c�o�n�n�e�c�t�i�o�n �7�4�1� �1�0� �0�2�5

�V�i�b�r�a�t�i�o�n �p�a�d�d�e�l
�a�s� �s�p�a�r�e� �p�a�r�t �7�4�1� �1�0 �0�5�9

�V�i�b�r�a�t�i�n�g� �e�l�e�m�e�n�t �(�S�2�3�5�) �7�4�1� �1�0� �0�1�5

�V�i�b�r�a�t�i�n�g� �e�l�e�m�e�n�t �(�V�A�) �7�4�1� �1�0� �0�2�1



�D�i�s�c�h�a�r�g�e� �A�i�d
�M�e�c�h�a�n�i�c�a�l

�D�i�s�c�h�a�r�g�e�- �a�n�d �D�o�s�i�n�g

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�3 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�6�/�1�8

�M�E�C�H�A�N�I�C�A�L�D�I�S�C�H�A�R�G�E� �A�I�D
�S�A�D �D�I�S�C�H�A�R�G�E� �A�N�D�D�O�S�I�N�G�S�Y�S�T�E�M

�T�h�e� �S�A�D� �3�0�0�/�6�5� �w�i�l�l� �b�e� �u�s�e�d� �f�o�r� �d�i�s�c�h�a�r�g�i�n�g� �o�f� �v�e�r�y� �h�a�r�d� �f�l�o�w�i�n�g� �b�u�l�k� �p�r�o�d�u�c�t�s �o�u�t� �o�f
�s�i�l�o�s� �o�r� �b�u�n�k�e�r�s�.
�T�h�e� �S�A�D� �i�s� �v�e�r�y� �s�u�i�t�a�b�l�e� �f�o�r� �h�a�n�d�l�i�n�g� �o�f� �q�u�i�c�k� �l�i�m�e�,�a�c�t�i�v�a�t�e�d �c�a�r�b�o�n�,� �g�y�p�s�u�m �e�t�c�.
�T�h�e� �i�n�s�t�a�l�l�a�t�i�o�n� �i�n� �e�x�i�s�t�i�n�g� �a�p�p�l�i�c�a�t�i�o�n�s� �i�s� �p�o�s�s�i�b�l�e� �w�i�t�h�o�u�t� �p�r�o�b�l�e�m�s�.

ðØ �R�o�b�u�s�t �d�e�s�i�g�n

ðØ �S�u�i�t�a�b�l�e� �f�o�r� �s�p�e�c�i�a�l� �a�p�p�l�i�c�a�t�i�o�n�s

ðØ �E�a�s�y� �i�n�s�t�a�l�l�a�t�i�o�n

ðØ �E�a�s�y� �m�a�i�n�t�e�n�a�n�c�e

ðØ �T�e�m�p�e�r�a�t�u�r�e� �o�f� �o�p�e�r�a�t�i�o�n �-�1�0�° �- �8�0�°�C

ðØ �D�e�s�i�g�n�e�d� �i�n� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �A�I�S�I� �3�0�4 �/� �A�I�S�I� �3�1�6 �g�l�a�s�s� �b�e�a�t� �b�l�a�s�t�e�d

ðØ �D�e�s�i�g�n�e�d� �i�n� �c�u�n�s�t�r�u�c�t�i�o�n�a�l� �s�t�e�e�l �S�2�3�5�J�R

�S�a�n�d�b�l�a�s�t�i�n�g� �S�A� �2� �½ �.
�p�a�i�n�t�i�n�g�: �R�A�L� �9�0�0�6 �w�h�i�t�e� �a�l�u�m�i�n�i�u�m

�A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/ �D�e�s�i�g�n

�F�i�n�i�s�h

�T�h�e� �v�e�r�t�i�c�a�l� �a�g�i�t�a�t�o�r� �i�s� �d�r�i�v�e�n� �b�y� �a� �g�e�a�r� �m�o�t�o�r� �s�e�p�a�r�a�t�e�l�y�. �I�t� �b�r�e�a�k�s �u�p� �t�h�e� �p�r�o�d�u�c�t� �a�n�d
�l�o�o�s�e�n� �t�h�e� �p�r�o�d�u�c�t� �i�n� �t�h�e� �o�u�t�l�e�t� �a�r�e�a�.� �A� �s�t�e�a�d�y� �a�n�d� �s�m�o�o�t�h� �d�i�s�c�h�a�r�g�e� �w�i�l�l� �b�e� �e�n�s�u�r�e�d� �o�u�t
�o�f� �a� �s�i�l�o� �o�r� �b�u�n�k�e�r �.

�T�h�e� �h�o�r�i�o�z�o�n�t�a�l� �d�i�s�c�h�a�r�g�e� �a�n�d� �d�o�s�i�n�g� �s�c�r�e�w� �i�s� �d�e�s�i�g�n�e�d� �w�i�t�h� �a� �p�r�o�g�e�s�s�i�v�e� �p�i�t�c�h�. �I�t� �a�l�l�o�w�s
�a� �c�o�n�t�r�o�l�l�e�d� �d�i�s�c�h�a�r�g�e� �w�i�t�h� �c�o�n�s�t�a�n�t� �v�o�l�u�m�e� �f�l�o�w�s

�T�h�e� �s�c�r�e�w� �i�s� �d�r�i�v�e�n� �b�y� �a� �g�e�a�r� �m�o�t�o�r� �w�h�i�c�h� �i�s� �d�e�s�i�g�n�e�d� �f�o�r� �o�p�e�r�a�t�i�o�n� �a�t� �a� �f�r�e�q�u�e�n�c�y
�c�o�n�v�e�r�t�e�r�. �A� �v�a�r�i�a�b�l�e� �o�p�e�r�a�t�i�o�n� �i�s� �p�o�s�s�i�b�l�e� �t�o� �r�e�a�l�i�s�e� �v�o�l�u�m�e� �f�l�o�w�s �1�5 �u�p� �t�o �7�5� �L�i�t�e�r�/�h�.

�F�u�n�c�t�i�o�n



�D�i�s�c�h�a�r�g�e� �A�i�d
�M�e�c�h�a�n�i�c�a�l

�D�i�s�c�h�a�r�g�e�- �a�n�d �D�o�s�i�n�g

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �3�.�2�.�3 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�6�/�1�8

�D�i�m�e�n�s�i�o�n� �s�h�e�e�t

�P�r�o�c�e�s�s� �o�f� �d�i�s�c�h�a�r�g�e

�T�e�c�h�n�i�c�a�l �D�a�t�a �S�A�D �3�0�0�/�6�5

�S�A�D �3�0�0�/�6�5

�D�N�3�0�0  � �(�o�t�h�e�r� �s�i�z�e�s� �o�n� �r�e�q�u�e�s�t�)

�D�i�s�c�h�a�r�g�e� �a�n�d� �d�o�s�i�n�g� �c�a�p�a�c�i�t�y �1�5� �b�i�s �7�5� �L�i�t�e�r�/� �h

�E�l�e�c�t�r�. �P�o�w�e�r �D�o�s�a�g�e �0�,�2�5� �k�W�;� �2�3�0�/�4�0�0�V�;� �I�P�5�5�; �s�u�i�t�a�b�l�e� �f�o�r� �u�s�e� �a�t� �f�r�e�q�u�e�n�c�y� �c�o�n�v�e�r�t�e�r

�E�l�e�c�t�r�. �P�o�w�e�r �a�g�i�t�a�t�o�r �0�,�5�5� �k�W�;� �2�3�0�/�4�0�0�V�;� �I�P�5�5�,

�A�r�t�i�c�l�e� �N�u�m�b�e�r

�D�e�s�i�g�n �S�t�r�u�c�t�u�r�a�l �s�t�e�e�l �S�t�a�i�n�l�e�s�s� �s�t�e�e�l

�A�r�t�i�c�l�e� �n�u�m�b�e�r �7�8�2 �1�0 �0�1�7 �7�8�2 �1�0 �0�1�8

�O�t�h�e�r� �s�i�z�e�s� �a�n�d� �a�p�p�l�i�c�a�t�i�o�n�s� �a�c�c�o�r�d�i�n�g� �t�o� �y�o�u�r� �r�e�q�u�i�r�e�m�e�n�t�s� �o�n� �r�e�q�u�e�s�t�.

�P�l�e�a�s�e� �p�r�o�v�i�d�e� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e� �m�e�d�i�a� �t�o� �b�e �e�x�t�a�c�t�e�d �w�h�e�n� �y�o�u
�m�a�k�e� �a�n� �i�n�q�u�i�r�y�:� �e�.�g�.� �C�e�m�e�n�t�,� �l�i�m�e�,� �f�e�e�d�,� �s�a�l�t�,� �s�u�g�a�r�,� �e�t�c�.

�N�o�t�i�c�e

ðG



Shut-off Devices
Butterfly Valve

With 1 Flange F1

Tel.: 07135 / 95 30-0 Fax: 07135 / 9530-17 Email: Info@stanelle.de 4.1.1 - 1

COMPACT AND ROBUST COMPONENTS FOR

A WIDE RANGE OF APPLICATIONS
BUTTERFLY VALVE WITH ONE FLANGE

Everywhere where flexible connections are required. A rubber or a cloth collar connects
to the downstream element. Typical example: Between silo and scale, sieving machine
etc.

�¾�� Three operating types:
H = Hand driven
EP = Electro-pneumatic actuation
GM = Motor actuation

�¾�� Every time there is a change in the operating procedure, it is possible to change the
butterfly valves to another operating type.

�¾�� Flap body: Aluminum (Chill casting)

�¾�� Flap plate: Material grade GG with neoprene-rubber coating
�¾�� Journal Extension: Material grade C40, with self-lubricating plastic bushes which do

not encounter with the material.

Areas of Application

Details / Explanation

Finish



Shut-off Devices
Butterfly Valve

With 1 Flange F1
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Basic Unit / Operating types:

Basic unit F1

H = Hand driven

EP = Electro-pneumatic
actuation

GM = Drive motor
actuation



Shut-off Devices
Butterfly Valve

With 1 Flange F1
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Technical Data Butterfly valve F1

Operating type Hand driven (H) Electro-pneumatic (EP) Drive motor (GM)

Flange diameter ø mm 150, 200, 250, 300 150, 200, 250, 300 150, 200, 250, 300

Actuation H2 EP80, EP100 GM2, GM3

Solenoid valve
--

MV5/2-8
= 3/8�³���W�K�U�H�D�G���S�O�X�J

--

Coil -- 230V AC --

Limit switch -- Micro switch, end switch
open / close --

Article number Butterfly valve F1

Operating type Hand driven (H) Electro-pneumatic (EP) Drive motor (GM)

Article number Article number Article number

Flange diameter ø 150 mm 711 10 024 711 10 044 711 10 033

Flange diameter ø 200 mm 711 10 025 711 10 045 711 10 034

Flange diameter ø 250 mm 711 10 026 711 10 046 711 10 035

Flange diameter ø 300 mm 711 10 006 711 10 047 711 10 036

Flange diameter ø 350 mm 711 10 049 711 10 051 711 10 071

MGV 24V DC
Additional charge -- --

Limit switch -- 711 10 060 711 10 060



Shut-off Devices
Butterfly Valves

With 2 Flanges F2
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COMPACT AND ROBUST COMPONENTS FOR

A WIDE RANGE OF APPLICATIONS
BUTTERFLY VALVE WITH ONE FLANGE

Everywhere where flexible connections are required. A rubber or a cloth collar connects
to the downstream element. Typical example: Between silo and scale, sieving machine
etc.

�¾�� Three operating types:
H = Hand driven
EP = Electro-pneumatic actuation
GM = Motor actuation

�¾�� Every time there is a change in the operating procedure, it is possible to change the
butterfly valves to another operating type.

�¾�� Flap body: Aluminum (Chill casting)

�¾�� Flap plate: Material grade GG with neoprene-rubber coating
�¾�� Journal Extension: Material grade C40, with self-lubricating plastic bushes which do

not encounter with the material.

Areas of Application

Details / Explanation

Finish



Shut-off Devices
Butterfly Valves

With 2 Flanges F2
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Basic Unit / Operating types:

Basic unit F2

H = Hand driven

EP = Electro-pneumatic
actuation

GM = Drive motor
actuation
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Technical Data Butterfly valve F2

Operating type Hand driven (H) Electro-pneumatic (EP) Drive motor (GM)

Flange diameter ø mm 150, 200, 250, 300 100, 150, 200, 250, 300,
350, 400

100, 150, 200, 250, 300,
350, 400

Actuation H2, H3 EP80, EP100, EP125 GM2, GM3

Solenoid valve -- MV5/2-4
� ���ó���³���W�K�U�H�D�G���S�O�X�J

--

Coil -- 230V AC --

Limit switch -- Micro switch, end switch
open / close

--

Article number Butterfly valve F2

Operating type Hand driven (H) Electro-pneumatic (EP) Drive motor (GM)

Article number Article number Article number

Flange diameter ø 100 mm 711 10 027 711 10 014 711 10 048

Flange diameter ø 150 mm 711 10 028 711 10 012 711 10 037

Flange diameter ø 200 mm 711 10 029 711 10 015 711 10 038

Flange diameter ø 250 mm 711 10 030 711 10 016 711 10 039

Flange diameter ø 300 mm 711 10 001 711 10 017 711 10 040

Flange diameter ø 350 mm 711 10 031 711 10 018 711 10 041

Flange diameter ø 400 mm 711 10 032 711 10 019 711 10 042

MGV 24V DC
Additional charge

-- -- --

Limit switch -- 711 10 060 711 10 060
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�M�O�D�U�L�A�R� �F�L�A�T� �G�A�T�E� �V�A�L�V�E�T�Y�P�E �S�M�F�S�-�H�D

�S�H�U�T�-�O�F�F�-�C�O�M�P�O�N�E�N�T �F�O�R� �S�I�L�O� �A�N�D� �C�O�N�T�A�I�N�E�R� �S�Y�S�T�E�M�S
�W�I�T�H� �O�P�T�I�M�A�L� �S�E�A�L�I�N�G � �H�A�N�D �D�R�I�V�E�N

�T�h�e�m�o�d�u�l�a�r� �g�a�t�e� �v�a�l�v�e �T�Y�P�E �S�M�F�S�-�H�D�i�s� �a�t�t�a�c�h�e�d� �t�o� �s�i�l�o� �a�n�d� �v�e�s�s�e�l� �d�i�s�c�h�a�r�g�e�s� �a�n�d
�a�s�s�u�r�e�s� �t�h�e� �o�p�t�i�m�a�l� �s�e�a�l�i�n�g� �o�f� �s�t�o�r�e�d� �d�u�s�t�y� �a�n�d� �g�r�a�n�u�l�a�r� �b�u�l�k� �g�o�o�d�s� �u�p� �t�o� �8 �m�m� �i�n� �s�i�z�e�.
�T�h�i�s� �m�o�d�u�l�a�r� �g�a�t�e� �a�l�l�o�w�s� �t�h�e� �i�n�s�t�a�l�l�a�t�i�o�n� �o�f �v�a�r�i�o�u�s� �d�r�i�v�e� �c�o�n�f�i�g�u�r�a�t�i�o�n�s �- �m�a�n�u�a�l�,
�p�n�e�u�m�a�t�i�c�,� �o�r� �e�l�e�c�t�r�i�c� �m�o�t�o�r� �d�r�i�v�e�n �- �o�n� �t�h�e� �s�a�m�e� �b�a�s�e� �f�r�a�m�e�.

ðØ �G�r�a�i�n �s�i�z�e� �u�p� �t�o� �8 �m�m

ðØ �H�i�g�h� �q�u�a�l�i�t�y� �g�a�t�e� �p�l�a�t�e� �s�e�a�l�i�n�g�;� �p�a�c�k�i�n�g� �b�o�x� �e�a�s�i�l�y� �a�d�j�u�s�t�a�b�l�e� �a�n�d� �e�x�c�h�a�n�g�e�a�b�l�e

ðØ �S�l�i�d�e� �p�l�a�t�e� �m�a�d�e� �o�f� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �1�.�4�3�0�1�,� �g�r�o�u�n�d

ðØ �S�t�e�e�l� �g�u�i�d�e� �o�n� �t�h�e� �s�l�i�d�e� �g�a�t�e�s� �u�p�p�e�r� �s�i�d�e

ðØ �B�a�l�l� �t�r�a�c�k� �r�o�l�l�e�r�s� �s�e�a�l�e�d� �o�n� �b�o�t�h� �s�i�d�e�s

ðØ �L�a�r�g�e�,� �e�a�s�i�l�y� �r�e�m�o�v�a�b�l�e� �p�r�o�t�e�c�t�i�v�e� �c�o�v�e�r�s

ðØ �L�o�w� �o�v�e�r�a�l�l� �h�e�i�g�h�t

ðØ �E�x�-�p�r�o�t�e�c�t�e�d

ðØ �S�p�e�c�i�a�l� �p�a�i�n�t�w�o�r�k� �o�n� �r�e�q�u�e�s�t

ðØ �S�p�e�c�i�a�l� �s�i�z�e�s� �o�n� �r�e�q�u�e�s�t

ðØ �H�i�g�h�-�t�e�m�p�e�r�a�t�u�r�e� �v�e�r�s�i�o�n

ðØ �p�o�s�i�t�i�o�n� �i�n�d�i�c�a�t�o�r

ðØ �O�t�h�e�r� �m�a�t�e�r�i�a�l�s�:� �e�.�g�.� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �1�.�4�3�0�1� �/� �1�.�4�5�7�1

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h
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�S�p�a�r�e �p�a�r�t�s� �d�r�a�w�i�n�g

�D�i�m�e�n�s�i�o�n�s� �F�l�a�t� �G�a�t�e� �T�y�p�e �S�M�F�S �- �H�D

�A�x�B

�[�m�m�]
�A�r�t�i�c�l�e� �N�o�.

�W�e�i�g�h�t
�[�k�g�]

�K

�[�m�m�]

�M

�[�m�m�]

�L�1

�[�m�m�]

�L�2

�[�m�m�]

�L�3

�[�m�m�]

�L�4

�[�m�m�]

�L�5

�[�m�m�]

�H

�[�m�m�]
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�S�u�b�j�e�c�t� �t�o� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e�s

�S�p�e�c�i�a�l� �s�o�l�u�t�i�o�n�s� �g�a�t�e� �v�a�l�v�e� �t�y�p�e� �S�M�F�S �- �H�D
�S�p�e�c�i�a�l� �s�i�z�e�s� �o�n� �r�e�q�u�e�s�t �N�o�t�i�c�e

ðG
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�O�P�T�I�O�N�:� �A�c�t�u�a�t�i�o�n� �/� �r�e�e�l� �w�h�e�e�l

�S�p�e�c�i�f�y� �c�h�a�i�n� �l�e�n�g�t�h� �w�h�e�n� �o�r�d�e�r�i�n�g

�A�c�c�e�s�s�o�r�i�e�s� �/� �S�p�a�r�e� �p�a�r�t�s

�A�r�t�i�c�l�e� �N�o�.

�H�a�n�d�w�h�e�e�l �7�1�2� �1�0� �1�3�2

�B�a�l�l� �b�e�a�r�i�n�g �- �s�t�a�n�d�a�r�d �7�1�2� �1�0� �1�4�3
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�D�1� �[�m�m�]
�R�e�e�l� �w�h�e�e�l

�A�r�t� �N�o�.
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�P�n�e�u�m�a�t�i�c� �c�y�l�i�n�d�e�r �8�8�1� �1�0� �1�0�5

�F�o�r�k� �h�e�a�d �S�T�1�7�7�9

�R�e�e�d� �s�w�i�t�c�h� �f�o�r� �c�y�l�i�n�d�e�r�s
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ðØ �H�i�g�h� �q�u�a�l�i�t�y� �g�a�t�e� �p�l�a�t�e� �s�e�a�l�i�n�g�;� �p�a�c�k�i�n�g� �b�o�x� �e�a�s�i�l�y� �a�d�j�u�s�t�a�b�l�e �a�n�d� �e�x�c�h�a�n�g�e�a�b�l�e
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�3�5�0�x�3�5�0�7�1�2� �1�0� �3�0�0�7�8 �2�8�0 �6�5 �2�2�5 �7�2�6 �9�9�0 �1�4�4�0 �4�5�0 �1�0�0

�4�0�0�x�4�0�0�7�1�2� �1�0� �2�7�4�8�0 �3�0�0 �8�0 �2�5�0 �8�0�0 �1�0�9�0 �1�6�3�5 �5�0�0 �1�0�0

�4�5�0�x�4�5�0�7�1�2� �1�0� �3�0�3�9�2 �3�3�0 �9�0 �2�7�5 �8�8�1 �1�1�9�0 �1�6�8�5 �5�5�0 �1�0�0

�5�0�0�x�5�0�0�7�1�2� �1�0� �2�7�7�1�0�5 �3�5�0 �1�0�5 �3�0�0 �9�5�0 �1�2�9�0 �1�9�3�3 �6�0�0 �1�0�0

�6�0�0�x�6�0�0�7�1�2� �1�0� �3�0�7�1�3�3 �3�8�0 �1�2�0 �3�2�5 �1�0�2�5 �1�3�9�0 �2�0�3�0 �7�0�0 �1�2�0

�S�u�b�j�e�c�t� �t�o� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e�s

�S�p�e�c�i�a�l� �s�o�l�u�t�i�o�n�s� �g�a�t�e� �v�a�l�v�e� �t�y�p�e� �S�M�F�S �- �G�M
�S�p�e�c�i�a�l� �s�i�z�e�s� �o�n� �r�e�q�u�e�s�t �N�o�t�i�c�e

ðG



�S�h�u�t�-�o�f�f� �d�e�v�i�c�e�s
�G�a�t�e� �v�a�l�v�e �- �m�o�t�o�r� �d�r�i�v�e�n

�S�M�F�S�-�G�M

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �4�.�2�.�3 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�: �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�A�c�c�e�s�s�o�r�i�e�s� �/� �S�p�a�r�e� �p�a�r�t�s

�A�r�t�i�c�l�e� �N�o�.

�G�e�a�r�e�d� �m�o�t�o�r� �0�,�8�3� �k�W�/�4�0�0�V�/�A�C �7�1�2� �1�0� �2�5�6

�G�e�a�r�e�d� �m�o�t�o�r� �1�,�1� �k�W�/�4�0�0�V�/�A�C �7�1�2� �1�0� �2�5�6�-�0�1

�L�i�m�i�t� �s�w�i�t�c�h�e�s� �2�4�V�/�D�C

�I�G�5�5�3�3
�8�8�1� �1�0� �2�7�0

�L�i�m�i�t� �s�w�i�t�c�h�e�s� �2�3�0�V�/�A�C

�I�G�0�0�0�6
�8�8�1 �1�0� �2�2�2

�L�i�m�i�t� �s�w�i�t�c�h� �m�e�c�h�a�n�i�c�a�l �7�5�1� �1�0� �0�8�0

�B�a�l�l� �b�e�a�r�i�n�g �- �s�t�a�n�d�a�r�d �7�1�2� �1�0� �1�4�3

�T�y�p�e �A�r�t�i�c�l�e� �N�o�.

�S�t�u�f�f�i�n�g� �b�o�x� �p�a�c�k�i�n�g� �/� �G�a�s�k�e�t

�S�e�t� �f�o�r� �1� �s�l�i�d�e�r� �(�3� �p�i�e�c�e�s�)

�S�M�F�S� �2�0�0� �x� �2�0�0�7�1�2� �1�0� �2�8�5

�S�M�F�S� �2�5�0� �x� �2�5�0�7�1�2� �1�0� �2�8�6

�S�M�F�S� �3�0�0� �x� �3�0�0�7�1�2� �1�0� �2�8�7

�S�M�F�S� �3�5�0� �x� �3�5�0�7�1�2� �1�0� �2�8�8

�S�M�F�S� �4�0�0� �x� �4�0�0�7�1�2� �1�0� �2�8�9

�S�M�F�S� �4�5�0� �x� �4�5�0�7�1�2� �1�0� �2�9�0

�S�M�F�S� �5�0�0� �x� �5�0�0�7�1�2� �1�0� �2�9�1



�S�h�u�t�-�o�f�f� �d�e�v�i�c�e�s
�G�a�t�e� �v�a�l�v�e �- �m�o�t�o�r� �d�r�i�v�e�n

�S�M�F�S�-�G�M

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �4�.�2�.�3 �- �4
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�: �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�9

�T�y�p�e �A�r�t�i�c�l�e� �N�o�.

�G�a�s�k�e�t� �b�l�o�c�k

�S�M�F�S� �2�0�0� �x� �2�0�0�7�1�2� �1�0� �2�7�8� �1�0�2

�S�M�F�S� �2�5�0� �x� �2�5�0�7�1�2� �1�0� �2�9�4� �1�0�2

�S�M�F�S� �3�0�0� �x� �3�0�0�7�1�2� �1�0� �2�6�8 �1�0�2

�S�M�F�S� �3�5�0� �x� �3�5�0�7�1�2� �1�0� �2�8�2� �1�0�2

�S�M�F�S� �4�0�0� �x� �4�0�0�7�1�2� �1�0� �2�7�4� �1�0�2

�S�M�F�S� �4�5�0� �x� �4�5�0�7�1�2� �1�0� �2�9�6� �1�0�2

�S�M�F�S� �5�0�0� �x� �5�0�0�7�1�2� �1�0� �2�7�5� �1�0�2

�T�y�p�e �A�r�t�i�c�l�e� �N�o�.

�S�l�i�d�e� �p�l�a�t�e

�S�M�F�S� �2�0�0� �x� �2�0�0�7�1�2� �1�0� �2�7�8� �1�0�1

�S�M�F�S� �2�5�0� �x� �2�5�0�7�1�2� �1�0� �2�9�4� �1�0�1

�S�M�F�S� �3�0�0� �x� �3�0�0�7�1�2� �1�0� �2�6�8� �1�0�1

�S�M�F�S� �3�5�0� �x� �3�5�0�7�1�2� �1�0� �2�8�2� �1�0�1

�S�M�F�S� �4�0�0� �x� �4�0�0�7�1�2� �1�0� �2�7�4� �1�0�1

�S�M�F�S� �4�5�0� �x� �4�5�0�7�1�2� �1�0� �2�9�6� �1�0�1

�S�M�F�S� �5�0�0� �x� �5�0�0�7�1�2� �1�0� �2�7�5� �1�0�1

�S�p�a�r�e� �p�a�r�t�s� �o�l�d� �v�e�r�s�i�o�n

�T�y�p�e �A�r�t�i�c�l�e� �N�o�.

�S�e�a�l� �k�i�t

�2� �x� �r�o�u�n�d� �f�e�l�t� �+� �X� �x� �h�a�l�f� �r�o�u�n�d� �f�e�l�t

�f�l�a�t� �s�l�i�d�e
�2�0�0 �x� �2�0�0

�7�1�2� �1�0� �1�4�2

�f�l�a�t� �s�l�i�d�e
�2�5�0� �x� �2�5�0 �7�1�2� �1�0� �0�6�4

�f�l�a�t� �s�l�i�d�e
�3�0�0� �x� �3�0�0 �7�1�2� �1�0� �0�0�3

�f�l�a�t� �s�l�i�d�e
�4�0�0� �x� �4�0�0 �7�1�2� �1�0� �0�5�8

�f�l�a�t� �s�l�i�d�e
�5�0�0� �x� �5�0�0 �7�1�2� �1�0� �1�8�9

�P�r�e�s�s�i�n�g� �d�e�v�i�c�e �7�1�2� �1�0� �2�5�1



�S�h�u�t�-�o�f�f� �D�e�v�i�c�e�s
�F�l�a�t� �g�a�t�e� �E�l�e�c�t�r�o�n�i�c� �M�o�t�o�r�-�D�r�i�v�e�n

�T�y�p�e� �S�M�F�S  � �G�K� �G�M

�P�h�o�n�e�: �+�4�9 �7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�: �+�4�9 �7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �4�.�2�.�4 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�6�/�1�8

�M�O�D�U�L�A�R�F�L�A�T�G�A�T�E�T�Y�P�E �S�M�F�S  � �G�K �G�M
�C�O�A�R�S�E� �G�R�A�I�N�G�A�T�E

�C�L�O�S�I�N�G� �G�A�T�E� �F�O�R�S�I�L�O�-�A�N�D�B�U�F�F�E�R� �O�U�T�L�E�T �W�I�T�H� �S�P�E�C�I�A�L� �S�E�A�L�I�N�G

�F�O�R� �F�R�E�E� �F�L�O�W�I�N�G�B�U�L�K� �P�R�O�D�U�C�T�S �
�O�P�E�R�A�T�E�D� �B�Y� �E�L�E�C�T�R�I�C�M�O�T�O�R

�T�h�e�F�l�a�t� �s�l�i�d�e� �g�a�t�e �T�Y�P�E �S�M�F�S �G�K �S�e�r�i�e�s�w�i�l�l� �b�e �m�o�u�n�t�e�d� �a�t� �t�h�e� �o�u�t�l�e�t �o�f� �a� �s�i�l�o� �o�r
�b�u�f�f�e�r�s� �t�o� �i�n�t�e�r�r�u�p�t� �t�h�e� �f�r�e�e� �f�l�o�w� �o�f� �b�u�l�k� �p�r�o�d�u�c�t�s�.
�I�t� �e�n�s�u�r�e�s� �t�h�e� �b�e�s�t� �t�i�g�h�t�n�e�s�s� �o�f� �s�t�o�r�i�n�g� �o�f� �g�r�a�i�n�y� �b�u�l�k� �p�r�o�d�u�c�t�s� �w�i�t�h� �a� �g�r�a�i�n� �s�i�z�e� �u�p� �t�o
�5�0 �m�m�.

�B�y� �t�h�e� �m�o�d�u�l�a�r� �d�e�s�i�g�n�,� �t�h�e� �s�l�i�d�e� �g�a�t�e� �c�a�n� �b�e �e�q�u�i�p�p�e�d� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �o�p�e�r�a�t�i�o�n� �t�o�o�l�s�.
�P�o�s�s�i�b�l�e� �o�p�e�r�a�t�i�o�n�:� �m�a�n�u�a�l� �o�p�e�r�a�t�e�d� �b�y� �h�a�n�d� �w�h�e�e�l�,� �p�n�e�u�m�a�t�i�c� �o�p�e�r�a�t�e�d�,� �e�l�e�c�t�r�o� �m�o�t�o�r
�o�p�e�r�a�t�e�d�. �B�e�c�a�u�s�e� �o�f� �t�h�e� �g�r�a�i�n� �s�i�z�e�,� �e�l�e�c�t�r�o� �m�o�t�o�r� �o�p�e�r�a�t�i�o�n� �w�i�l�l� �b�e� �r�e�c�o�m�m�e�n�d�e�d�.

ðØ �F�o�r� �b�u�l�k� �p�r�o�d�u�c�t�s� �w�i�t�h� �g�r�a�i�n� �s�i�z�e� �u�p� �t�o �5�0 �m�m

ðØ �H�i�g�h� �q�u�a�l�i�t�y�,� �r�o�b�u�s�t �s�l�i�d�e� �p�l�a�t�e� �s�e�a�l�i�n�g�; �s�t�u�f�f�i�n�g� �b�o�x� �c�h�a�n�g�e�a�b�l�e� �f�r�o�m� �o�u�t�s�i�d�e

�a�n�d �e�a�s�y� �m�a�i�n�t�e�n�a�n�c�e

ðØ �P�r�o�d�u�c�t� �g�u�i�d�i�n�g� �p�l�a�t�e� �o�n� �t�o�p� �o�f� �i�n�l�e�t

ðØ �R�o�l�l�e�r� �b�a�l�l� �s�e�a�l�i�n�g

ðØ �B�i�g� �c�o�v�e�r�i�n�g� �f�o�r� �e�a�s�y� �m�a�i�n�t�e�n�a�n�c�e

ðØ �C�h�a�n�g�e�a�b�l�e� �c�l�o�s�i�n�g� �b�a�r�,� �m�a�t�e�r�i�a�l �P�o�l�y�u�r�e�t�h�a�n�e

ðØ �L�o�w� �i�n�s�t�a�l�l�a�t�i�o�n� �h�e�i�g�h�t �(�1�6�0� �m�m�)

ðØ �o�p�e�r�a�t�i�o�n� �t�e�m�p�e�r�a�t�u�r�e �- �s�t�a�n�d�a�r�d  � �-�1�0�°� �C� �t�i�l�l �+ �1�0�0�°� �C

 � �o�t�h�e�r� �t�e�m�p�e�r�a�t�u�r�e� �o�n� �r�e�q�u�e�s�t

ðØ �p�r�o�x�i�m�i�t�y� �s�w�i�t�c�h� �f�o�r� �o�p�e�n� �/� �c�l�o�s�e�,� �i�n�t�e�r�m�e�d�i�a�t�e� �p�o�s�i�t�i�o�n

ðØ �e�m�e�r�g�e�n�c�y� �c�l�o�s�i�n�g� �/� �o�p�e�n�i�n�g� �p�o�s�s�i�b�l�e

ðØ �S�p�e�c�i�a�l� �d�e�s�i�g�n� �o�n� �r�e�q�u�e�s�t

ðØ �H�o�u�s�i�n�g �m�a�d�e �o�f� �s�t�e�e�l �(�s�t�a�n�d�a�r�d�) �o�r� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l

ðØ �S�l�i�d�e� �p�l�a�t�e� �8� �m�m�,� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �A�I�S�I� �3�0�4�, �g�r�i�n�d�e�d

ðØ �S�u�r�f�a�c�e� �t�r�e�a�t�m�e�n�t�: �2�K�-�P�U�R�-�A�C� �R�A�L� �9�0�0�6� �w�h�i�t�e �a�l�u�m�i�n�u�m �;� �4�0�µ�m

ðØ �O�t�h�e�r� �f�i�n�i�s�h� �o�n� �r�e�q�u�e�s�t

�A�p�p�l�i�c�a�t�i�o�n

�D�e�s�i�g�n� �/� �F�e�a�t�u�r�e�s

�M�a�t�e�r�i�a�l
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�T�y�p�e� �S�M�F�S  � �G�K� �G�M
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�L�1 �2�1�5 �2�6�5 �3�1�5 �4�6�5

�8�2�5

�1�4�5�5

�L�2 �8�4�0 �1�0�4�0 �1�2�4�0 �1�4�4�0

�L�3 �1�4�4�0 �1�6�4�0 �1�8�4�0 �2�0�4�0
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SHUT-OFF DEVICE USED AS IN-BETWEEN FLANGE ARMATURE

WITH HAND WHEEL OR PNEUMATIC CYLINDER

�¾�� Available with pneumatic cylinder or hand wheel

�¾�� The gate valve can be pressurized unidirectional
�¾�� �2�Q���W�K�H���Y�D�O�Y�H���E�R�G�\���W�K�H���Z�R�U�G���³�V�H�D�W�V�L�G�H�´���L�V���L�Q�J�U�D�L�Q�H�G���Z�K�L�F�K���V�K�R�Z�V���W�K�H���S�R�V�L�W�L�R�Q���R�I���W�K�H��

seat which has to be flanged on

�¾�� You have to care for an exact fit of the counter flange when installing the unit. A
wrong installation position can lead to abrasion and malfunction of the gate valve.

�¾�� The pneumatic gate valve is usually equipped with a double-acting cylinder. Single-
acting cylinders (e.g. spring loaded opening/closing) can also be used. Actuating
pressure of 5 to 6 bar is required. Please ensure to use clean air (water separator,
oil vaporizer, etc.)

Hand wheel
�¾�� Gate body: Gray cast iron

�¾�� Gate plate: Stainless Steel 1.4301
�¾�� Sealing: Body: Metal

Soft packing: cotton cord

Pneumatic Cylinder

�¾�� Gate body: Gray cast iron, coated RAL 5015 (blue)
�¾�� Gate plate: Stainless Steel 1.4301, protected

�¾�� Sealing: Body: Metal
Soft packing: PTFE impregnated

Areas of Application

´

Details / Explanation

Finish
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Parts list gate:

�¾�� 1 Body
�¾�� 2 Soft packing latch

�¾�� 3 Gate plate

�¾�� 5 Soft packing kit (V)
�¾�� 6 Seal ring (Soft packing kit) (V)

�¾�� 7 Holding ring (V)

�¾�� 8 Body sealing (V)

The units marked with (V) are exposed to high abrasion

and need to be replaced as necessary to avoid malfunction.
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Dimensions Round Gate Valve Type Hand wheel

DN A B C D E F ØG1 H1 X

50 40 124 90 105 46 46 200 426 9

65 40 139 90 115 46 46 200 453 9

80 50 154 90 124 46 46 200 478 9

100 50 174 90 140 46 46 200 519 9

125 50 192 104 150 51 51 250 603 9

150 60 217 104 175 51 51 250 654 9

200 60 270 118 205 68 68 310 825 9

250 70 326 118 250 68 68 310 1028 9

300 70 380 118 300 68 68 310 1127 12

350 96 438 193 338 97 67 410 1332 12

400 100 493 193 392 97 67 410 1436 12

450 106 546 197 432 97 67 550 1600 12

500 110 620 197 485 97 67 550 1713 12

600 110 714 197 590 97 67 550 2028 12
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Dimensions Round Gate Valve TYPE Pneumatic Cylinder

DN ØG2 A B C D E G4 H8 H9 K

50 80 40 124 90 105 135 90 170 410 �ó�³

65 80 40 139 90 115 152 90 186 453 �ó�³

80 80 50 154 90 124 168 90 204 496 �ó�³

100 100 50 174 90 140 193 110 225 558 �ó�³

125 125 50 192 104 150 217 135 268 635 �ó�³

150 125 60 217 104 175 243 135 292 710 �ó�³

200 160 60 270 118 205 318 170 355 878 �ó�³

250 200 70 326 118 250 373 215 413 1036 �ê�³

300 200 70 380 118 300 423 215 463 1186 �ê�³

350 250 96 438 193 338 503 274 541 1382 �ê�³

400 250 100 493 193 392 553 274 591 1536 �ê�³

450 300 106 546 197 432 603 382 669 1704 �ò�³

500 300 110 620 197 485 663 382 719 1867 �ò�³

600 300 110 714 197 500 793 382 819 2172 �ò�³
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�s�l�i�d�i�n�g� �p�l�a�t�e
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�T�e�c�h�n�i�c�a�l �d�a�t�a
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JET-LOADER QUADRO

WITH LOADING FILTER JET- LOADER QUADRO

The Stanelle JET-LOADER TYPE JBM 220 QUADRO is designed for the loading of silo
vehicles and containers with free flowing, dry bulk materials. The wide range of
applications includes the mining-, chemical- and pharmaceutical industries - even in the
explosion-proof areas.

�¾�� Compact construction due to integrated winch motor with factory-set lift-limit
switches, slack wire switch guided on a connector switch and filling level indicator

�¾�� Robust and abrasion protected, high operating security and maintenance friendly

�¾�� Perfectly centered bulk material stream
�¾�� Wear protected lift cords that are installed outside the bulk material flow

�¾�� Simple installation due to compact construction

�¾�� Filling level detection system
�¾�� Closure cone

�¾�� Loading filter ensures dedusting during silo loading process

�¾�� Closure cone heater

�¾�� Vacuum flap
�¾�� Pneumatic internal cleaning

�¾�� Material grade: Steel or stainless steel. Top coating with hammer tone silver gray
(other colors available on request)

Areas of Application

Details / Explanation

Accessories

Finish
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Filling level indicator:

�¾�� Vibration-Sensor for light to dusty and grainy bulk materials, up to 10 mm
granulate size. Media temperature up to 130° C. Bulk material in Dusty-Ex
range zone 20 and temperature range of �±20° C to +60° C.

Notice

�*

Dimensions

Number of buckets 3 4 5 6 7 8 9 10 11 12

Construction Height 1) 1080 1140 1200 1260 1320 1380 1440 1500 1560 1620

Total length 1900 2190 2480 2770 3060 3350 3640 3930 4220 4510

Lift 820 1050 1280 1510 1740 1970 2200 2430 2660 2890

1) With filling level indicator plus 230 mm.
Notice

�*

An immersion depth of the top cone into the opening of 150-200 mm needs to
be calculated when calibrating the lift or the total length. During the loading
process silo vehicles can be lowered for 100 mm, due to the additional weight.

Notice

�*
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Technical Data Quadro

Type JBM 220 Quadro

Nominal diameter 220 mm

For silo domes of 380 �±500 mm

Telescope shaft height See dimensions above

Lift See dimensions above

Voltage 400, 500, oder 690 V

Filling level indicator 10 �±250 V AC/DC

Lift motor 1,1 KW

Article number

Type JBM 220 Quadro,
Electro motor-driven

Number of
buckets Steel 37-2 2) Stainless steel

Article number Article number

3 751 10 046 751 10 397

4 751 10 047 751 10 396

5 751 10 048 751 10 395

6
Standard

configuration
751 10 049 751 10 355

7 751 10 097 751 10 113

8 751 10 050 751 10 573

9 751 10 051 On inquiry

10 751 10 052 On inquiry

11 751 10 053 On inquiry

12 751 10 054 On inquiry

2) Outside steel parts rust removal degree SA1, zinc-phosphate-grou nding approx. 40 µm,
top coat hammer tone gray, approx. 40 µm.

Explosion proof design on request.
Notice

�*
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Article number

Type JBM 220 Quadro �±hand driven �± Article number

For silo dome opening of 380 to 500 mm diameter, compact design, with 5 square
steel buckets, closure cone made of cast iron, with outside rubber bellows and
reinforced, exchangeable cord holder, 1 vent pipe DN 100/108. Construction
height: approx. 1260 mm plus filling level indicator (approx. 230 mm). Telescope
shaft length: approx. 1510 mm. External steel parts rust removal degree SA1,
zinc-phosphate-grounding, approx. 40 µm, top coat hammer tone gray, approx.
40 µm.

751 10 311

Quadro hand driven
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Accessories

Filling level indicator Type Steel 37-2 High-grade Steel

Article number Article number

Vibration sensor:
Model 10 �±250 V AC/DC with relay
contact

751 10 485 751 10 487

Vibration sensor with separate
electronic:
Model 10 �±250 V AC/DC with relay
contact

751 10 557 751 10 488

Rotatable flank detector:
Model 230 V

751 10 068 751 10 068

Rotatable flank detector:
Model 24 V DC

751 10 069 751 10 069

With protection cage, electric supply cord,
running on clamp inside the loader cone,
fully installed, mounted to bottom side of
closure cone.

Construction height is extended for approx.
230 mm.

Vibration sensor:
for application in Ex-range Zone 20,
with separated electronic and signal
evaluator

751 10 511 751 10 124

Article number

Closure cone heater Article number
Self regulating heater, included in the closure cone on clamp over helix cable
inside the loader, shot-down at approx. +60°C,

Voltage 230 V 50 Hz
751 10 058

Article number

Pneumatic internal cleaning Article number

Pneumatic dedusting system, inside buckets und outside rubber bellows are
ventilated and cleaned; the same applies to the exhaust area in the top cone 751 10 194

Article number

Vacuum flap Article number

Installed on the vent pipe of the loader; connected to a dedusting system 751 10 131
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JET-LOADER TELE-RONDO

The Stanelle loader TYPE JBM 200 TELE-RONDO is a special loader for the charging of
silo vehicles which are to be loaded with easily de-mixable bulk goods such as, for
example, dry mortar.

�¾�� Integrated level indicators automatically adjust the telescope length of the loader
according to the actual loading level

�¾�� In conjunction with the Stanelle longitudinal & cross traversing unit , the TELE-
RONDO is the perfect loading solution for special bulk materials, which tend to de-
mix.

�¾�� Two max. level indicators guarantee the shutdown of the silo system when the
desired filling level is reached

�¾�� When the TELE-RONDO is raised the closure cone prevents after-trickling of bulk
material and the intrusion of air and humidity into the loader.

�¾�� Material grade: steel or stainless steel with top coating hammer tone silver gray
(more colors available on request)

Areas of Application

´

Details / Explanation

Finish
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LOADING PROCESS WITH THE JET-LOADER TELE-RONDO

Bulk material with different weights and big heights of fall cause de-mixing problems
resulting in lower quality of the bulk material.

By using the TELE-RONDO Type JBM 200 when loading silo vehicles with silo domes of
350 to 500 mm diameter, the de-mixing of heterogeneous bulk material with particles of
different granulation and weights (like dry mortar) is prevented.

Functionality drawing:

Loading with the Tele-
Rondo

Functionality drawing:

Automatic adjustment
of telescope length

according to the actual
filling level
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Dimensions

Standard
Replace version �±short version

(for standard Quadro)

A 1800 1490

B 4609 3675

Lift 2839 2215
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Technical Data Tele-Rondo

Type JBM 200 Tele-Rondo

Nominal diameter 200 mm

Flow rate 100 m3 / h

Bottom edge of top cone
(expanded)

approx. 3400 mm

Total length, incl. level indicator approx. 4505 mm

Telescope length (tube) approx. 2735 mm

Lift motor 1,1 KW

Voltage 400, 500, or 690 V / 50 Hz

Voltage of filling level sensor 24 V / DC

Article Number

Type JBM 200 Tele-Rondo- Article number

Standard 751 10 004

Short version 751 10 248

Recommended
additional accessories

for the
Tele-Rondo

1 Loader filter

2 Discharge vibrating
cage

3 Emergency flat gate

4 Pneumatic flat gate

5 Longitudinal and
cross traversing unit

6 Tele-Rondo

1

4

5

3

6

2
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JET-LOADER RONDO �±HAND DRIVEN

The Jet-loader type JBM 250 Rondo is used to load open road and railway vehicles as
well as silo vehicles and containers with free flowing, dry, dusty to pebbly bulk materials.

�¾�� Compact design with round, wear resistant plastic buckets

�¾�� Top cone with rubber coating

�¾�� External rubber bellows, hand winch with deflection pulley

�¾�� Filling level indicator

�¾�� External towing ropes ensure easy replacement of the rubber bellows and internal
buckets.

�¾�� Ingress protection IP 54

�¾�� Material grade: Steel or Stainless Steel, top coat with hammer tone silver gray
(more colors available on request)

Areas of Application

Details / Explanation

Finish

Article Number

Type JBM 250 Rondo �±hand driven �± Article number

For silo dome opening of 380 mm to 500 mm diameter, for loading of dry, dusty
bulk materials, with 5 round inner buckets made of plastic, open at the bottom,
without impact disk, with rubber bellows, 1 vent pipe DN 100/108, with winch,
deflection pulley and approx. 15 m cable.

Construction height: approx. 930 mm plus filling level indicator (ca. 200 mm)
Telescope shaft length: approx. 1450 mm
External steel parts rust removal degree SA1, zinc-phosphate-grounding, approx.
40 µm, top coat hammer tone gray, ca. 40 µm.

751 10 138

Scale Drawing
JBM 250

hand driven
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JET-LOADER RONDO �±MOTOR-DRIVEN�±

The Jet-loader type JBM 250 Rondo is used to load open road and railway vehicles as
well as silo vehicles and containers with free flowing, dry, dusty to pebbly bulk materials.

�¾�� Compact design with round, wear resistant plastic buckets

�¾�� Top cone with rubber coating

�¾�� External rubber bellows, hand winch with deflection pulley

�¾�� Filling level indicator

�¾�� External towing ropes ensure easy replacement of the rubber bellows and internal
buckets.

�¾�� Ingress protection IP 54

Material grade: Steel or Stainless Steel, top coat with hammer tone silver gray (more
colors available on request)

Areas of Application

Details / Explanation

Finish
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Filling level indicator:

�¾�� Vibration-Sensor for light to dusty and grainy bulk materials, up to 10 mm
granulate size. Media temperature up to 130° C. Bulk material in Dusty-Ex range
zone 20 and temperature range of �±20° C to +60° C.

The highly wear
resistant internal

buckets are attached to
four belts

The buckets protect the
rubber bellows from

abrasion

Notice

�*
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Dimensions

Number of buckets 3 4 5 6 7 8 9 10 11 12 13 14

Construction Height 1) 760 820 880 940 1000 1060 1120 1180 1240 1300 1360 1420

Total length 1520 1760 2000 2240 2480 2720 2960 3200 3440 3680 3920 4160

Lift 760 940 1120 1300 1480 1660 1840 2020 2200 2380 2560 2740

1) With filling level indicator plus 230 mm.
Notice

�*
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Technical Data Rondo

Typ JBM 250 Rondo

Nominal diameter 250 mm

For silo domes of 380 �±500 mm

Telescope shaft height See measurement table above

Lift See measurement table above

Lift motor 1,1 KW oder 2 x 1,1 KW

Voltage 400, 500, oder 690 V

Article Number

Type JBM 250 Rondo

�±electro motor-driven �±
Number of buckets Article number

3 751 10 278

4 751 10 244

5 751 10 381

6 751 10 382

7 751 10 011

8 751 10 009

9 751 10 262

10 751 10 263

11 751 10 264

12 751 10 265

13 751 10 082

14 751 10 083
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Accessories for Rondo

Dust skirt Article Number
To avoid dust development when loading dusty bulk materials, attached to the
loader cone
Diameter: 515/ 800 mm
Height: approx. 500 mm
Material: polyester fabric

751 10 191

Scale Drawing

Dust skirt

Variable Dust Skirt Article Number

When loading silo vehicles and open trucks using the loader TYPE Rondo, the
variable dust skirt can be lowered with the filling cone or stay attached to the
loader head

751 10 084

Variable
dust skirt
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Filling level indicator Article number Article number

Filling level indicator Steel
(St 37)

Stainless Steel
(1.4301)

Max.
temperature of
+130° C.

Vibration sensor with
separate electronic 751 10 486 751 10 488

With protection cage, electric supply
cord,
running on clamp inside the loader
cone, fully installed, mounted to
bottom side of closure cone.

Construction height is extended for
approx. 100 mm.

Voltage:
Design 10 - 250 V AC/DC
Design 10- 55 V DC, PNP-
switchable

Ex-proof, Max.
temperature
+60° C.

Vibration sensor
for application in Ex-
range Zone 20, with
separate electronic and
signal evaluator.

751 10 523

Level indicator
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GRAVEL LOADER RONDO

DN 350, 500

The loader type RONDO DN 350, 500 is a special loader used to load open trucks and
railway vehicles as well as silo vehicles and containers with stone dust, chips and gravel

�¾�� Design with extended lift can be used for ship or waste dump loading
�¾�� With the extraction connector a required exhaust volume of approx. 2000-3000

m3/h/lfm can be sucked off with a compatible dedusting device.

�¾�� The Rondo Type DN 350, 500 has a loading capacity of 250 -300 m³ / h for stone
dust and sand.

�¾�� The gravel and hard stone industry is the ideal application area for the Rondo Type
DN 350, 500, with its highly abrasion resistant components.

�¾�� The rotatable and easily exchangeable protective tubes made of Hardox 400
increase the life time significantly. Wall thickness up to 10 mm and the use of
special steel lower the operating and maintenance costs.

�¾�� External parts are sand blasted, grounded and have a hammer tone silver grey
color or they are coated with premium paint.

Areas of Application

Details / Explanation

Finish
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Dimensions

Rondo DN 350 500

A Construction height 1600

B Lift 3140 3000

C 1000 1260

D 1390 1485

E 200

F 1000

G 600

H 600 600
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Technical Data Rondo DN 350, 500

Type Rondo DN 350 500

Nominal diameter DN 350 �±500 mm

Loading capacity 250 m3 / h 300 m3 / h

Construction height 1600 mm

Telescope shaft length 3140 mm 3000 mm

Suction capacity 6000 m3 / h 7000 m3 / h

Voltage 400, 500, or 690 V

Winch motor 0,74 kW 1,1 KW

Dust skirt Segment individually replaceable

Filling level indicator capacitive

Article Number

Type JBM Rondo DN 350 Article number

751 10 547

Article Number

Type JBM Rondo DN 500 Article number

751 10 073
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GRAVEL LOADER RONDO

DN 600, 800

The loader type RONDO DN 600, 800 are special loaders used to load open trucks and
railway vehicles as well as silo vehicles and containers with stone dust, chips and gravel

�¾�� Design with extended lift can be used for ship or waste dump loading.
�¾�� With the extraction connector a required exhaust volume of approx. 2000-3000

m3/h/lfm can be sucked off with a compatible dedusting device.

�¾�� The Rondo Type DN 600, 800 has a loading capacity of 500-800 m³ / h for stone
dust and sand.

�¾�� The gravel and hard stone industry is the ideal application area for the Rondo Type
DN 600, 800, with its highly abrasion resistant components.

�¾�� The rotatable and easily exchangeable protective tubes made of Hardox 400
increase the life time significantly. Wall thickness up to 20 mm and the use of
special steel lower the operating and maintenance costs.

�¾�� External parts are sand blasted, grounded and have a hammer tone silver gray
color or they are coated with premium paint.

Areas of Application

Details / Explanation

Finish
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Dimensions

Rondo DN 600 800

A Construction Height 1600

B Lift 3000

C 1800 2000

D 1735 1935

E 300

F 1350 1500

G 600
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Technical Data Rondo DN 600, 800

Type Rondo DN 600 800

Nominal diameter DN 600 �±800 mm

Loading capacity 500 �±800 m3 / h

Construction height 1600 mm

Telescope shaft length 3000 mm

Suction capacity 10.000 m3 / h 12.000 m3 / h

Voltage 400, 500, or 690 V

Winch motor 1,5 kW

Article Number

Type Rondo DN 600 Article number
Compact design, abrasion resistant telescope pipes made of Hardox 400, loader
head attached to solid chains, open bottom, without deflector plate. Loader head
with opening DN 600 and abrasion resistant pipes with 6 mm wall thickness, air
outlet 300 x 600 mm, 30º incline. Built in winch, 3 pulley wheels, end switch, slack
rope switch as well as lift limit switch.
Rubber bellows and double-layer dedusting skirt made of reinforced rubber,
diameter Ø 1350 mm, with individual replaceable segments.

2 capacity sensors for filling level indication, height adjustable:

Nominal diameter: 600 mm
Lift motor: 1,5 kW - 400 V, 50 Hz
Construction height: approx. 1600 mm plus dedusting skirt 600 mm
Telescope shaft length: approx. 3000 mm

External steel parts rust removal SA 1, zinc-phosphate-grounding, approx. 40 µm,
top coat hammer tone gray, approx. 40 µm.

751 10 296

Extras

Reinforced pipe

�±for initial equipment �±
Article number

For extra splintery and abrasive bulk materials
Pipe wall thickness 20 mm instead of 10 mm.

for Rondo DN 600, width approx. 600 mm, length 1500 mm

751 10 249

- as spare part - 751 10 298
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Article Number

Type Rondo DN 800 Article number
Compact design, abrasion resistant telescope tubes made of Hardox 400, loader
head attached to solid chains, open bottom, without deflector plate. Loader head
with opening DN 800 and abrasion resistant pipes with 10 mm wall thickness, air
outlet 300 x 800 mm, 30º incline. Built in winch, 3 pulley wheels, end switch, slack
rope switch as well as lift limit switch.
Rubber bellows and double-layer dedusting skirt made of reinforced rubber,
diameter Ø 1500 mm, with individual replaceable segments.

2 capacity sensors for filling level indication, height adjustable:

Nominal diameter: 800 mm
Lift motor: 1,5 kW - 400 V, 50 Hz
Construction height: approx. 1600 mm plus dedusting skirt 600 mm
Telescope shaft length: approx. 3000 mm

External steel parts rust removal SA 1, zinc-phosphate-grounding, approx. 40 µm,
top coated hammer tone gray, approx. 40 µm.

751 10 125

Various telescope shaft lengths and designs available On request

Extras

Reinforced pipe

�±for initial equipment �±
Article number

For extra splintery and abrasive bulk materials
Pipe wall thickness 20 mm instead of 10 mm.

for Rondo DN 800, width approx. 760 mm, length 1500 mm

751 10 293

- as spare part - 751 10 297
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STOCKPILE LOADER JBM 350H

The loader type JBM 350H is a specific loader for loading dry, free flowing bulk materials
on stockpiles.

�¾�� Loader head , designed to be hooked to a change-over chute with an outlet of Ø
350 mm.

�¾�� Inlet pipe made of St 37-2 (10 mm wall thickness)
�¾�� Lift drive with cable drums for 8 mm strong rope, lift limitation switch, drive shaft

installed beneath head plate.

�¾�� Rope deflection pulley as well as double-sided installed slack rope switch.
�¾�� The telescopic tubes are made of 4 mm thick steel plates and installed on the

loader head with solid chains.
�¾�� A appropriate sensor for the above-named bulk materials is installed on the outlet

pipe outside the bulk material stream.
�¾�� Material outlet Ø 1200 mm made of 4 mm thick steel plates.

�¾�� Dust skirt Ø 1400 mm, made of exchangeable single segments of conveyor belt
rubber, is installed at the end of the outlet socket.

�¾�� Electrical design : All limit switches and the sensor are connected in the terminal
box beneath the loader head.

�¾�� After rust removal SA 2,5, a primer and top coat with hammer tone gray

Areas of Application

Details / Explanation

Finish
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JBM 350H
Scale Drawing

Overview
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Technical Data JBM 350H

Type JBM 350H 350

Nominal diameter 350 mm

Loading capacity 290 m3 / h

Construction height 1800 mm

Lift length 5000 mm

Weight

Winch motor 1,1 kW , 400 V/50 Hz with stainless break

Sensor voltage 230 V/50 Hz

Break voltage 230 V/50 Hz

Article Number

Type JBM 350H Article number

751 10 168

Other designs and constructions on request.
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SHIP LOADER JBM 500

The loaders type JBM 500 are specific loaders for loading of dry, free flowing bulk
materials onto ships.

�¾�� Installation friendly, compact loader head , with air exhaust sockets (300 x 600
mm). Built-in lift winch, slack rope switch, lift limit switch, terminal box

�¾�� Replaceable, 120° rotatable inlet pipe made of steel 37-2 (10 mm wall thickness)
�¾�� Telescope pipes are made of 4 mm thick steel plates and installed on the loader

head with stable chains.

�¾�� Height adjustable sensor, suitable for the above described bulk materials, installed
outside of the material stream. The feeding pipe of the sensor is operated with a clip
cable reel outside of the rubber bellows.

�¾�� The rubber bellows consists of highly abrasion proof neoprene Hypalon coated
with polyester canvas and clip steel rings as well as double-sided reinforced shields.

�¾�� Dust skirt (diameter Ø 1400 mm), made of exchangeable single elements (590 x
600 mm) of conveyor belt rubber, is installed at the end of the outlet socket.

�¾�� Electrical design : All limit switches and the sensor are connected in the terminal
box beneath the loader head.

After rust removal SA 2,5, a primer and top coat with hammer tone gray

Areas of Application

Details / Explanation

Finish
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JBM 500 Scale Drawing
Overview
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Scale Drawing Details

Dedusting socket

Side View
Filling level indicator
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Technical Data JBM 500

Type JBM 500 500

Nominal diameter 500 mm

Loading capacity 480 m3 / h

De-dustable air approx. 10.000 m3 / h

Construction height 2900 mm plus skirt 735 mm

Lift length 10 m

Weight approx. 3900 kg

Winch motor 2,2 kW with brake, 400 V/50 Hz

Voltage brake 230 V/50 Hz

Voltage sensor 230 V/50 Hz

Article Number

Type JBM 500 Article number

751 10 310
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DOCKING STATION NW 200

The docking station type NW 200 is used for loading small component bins with dry,
free flowing bulk solids.

�¾�� Installation friendly, compact loader head with air exhaust socket
(diameter Ø 100/108 mm), 2 pneumatic cylinders (diameter: Ø 100 mm), solenoid
valve 230 V/AC, terminal box.

�¾�� Conical inlet- and outlet-buckets made of steel 37-2 (4 mm wall thickness).

�¾�� The rubber bellows consists of highly abrasion proof neoprene Hypalon coated
with polyester canvas and clip steel rings.

�¾�� After rust removal SA 2,5, a primer and top coat with hammer tone gray.

Areas of Application

Details / Explanation

Finish
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NW 200

Scale Drawing
Overview
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Technical Data NW 200

Type NW 200 200

Loading capacity 100 m3 / h

Nominal diameter A 200 mm

Inlet cross section B Ø 300 mm

Construction height C 1395 mm

Lift length 440 mm

Weight approx. 120 kg

Operating pressure 6 bar

Flange diameter D Ø 760 mm

Hole circle diameter E 4 x M16 / hole circle diameter 360 mm

Article Number

Type NW 200 Article number

751 10 302

Other nominal diameters and design on request!



Positioning Devices
Longitudinal and Cross traverse Unit

QLV 400

Tel.: 07135 / 95 30-0 Fax: 07135 / 9530-17 Email: Info@stanelle.de 5.6.1 - 1

LONGITUDINAL & CROSS TRAVERSING UNIT QLV 400

The longitudinal & cross traverse unit QLV 400 allows an exact positioning of telescopic
loaders over the various hatches of silo vehicles and silo wagons.

�¾�� Frame made of steel profiles.
�¾�� Funnel made of steel or in various stainless steel qualities.

�¾�� Installation of loader filter possible.

�¾�� Avoids damages on the loader and the vehicles.
�¾�� Low construction height allows installation in existing systems.

�¾�� Smooth loading from the control room.

�¾�� Fast movement of 400 mm in each direction.
�¾�� For hatches sized 300 x 300 mm, outlet Ø 300 mm.

�¾�� Material: Steel or stainless steel. Top coat hammer tone silver gray.

.

Available as
Longitudinal

Traversing unit
longitudinal only

Areas of Application

Details / Explanation

Finish
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Dimensions / Technical Data

Inlet ø 300 mm alternatively 300 mm

Outlet ø 300 mm
Construction height approx. 460 mm
Length approx. 2100 mm
Width approx. 1550 mm
Weight approx. 520 kg
Moving range 2 x 200 mm

Article Number

Type QLV 400 Article number

Cross and Longitudinal traverse unit QLV 400
for fine positioning of the TELE-RONDO 755 10 001
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LONGITUDINAL TRAVERSE UNIT LV 400

The longitudinal traverse unit LV 400 allows an exact positioning of telescopic loaders
over the various hatches of silo vehicles and silo wagons.

.
�¾�� Frame made of steel profiles

�¾�� Funnel made of steel or in various stainless steel qualities.

�¾�� Installation of loader filter possible.
�¾�� Avoids damages on the loader and the vehicles.

�¾�� Compact size allows installation in existing systems.

�¾�� Smooth loading from the control room.

Material: Steel or stainless steel. Design St 37, Zinc-phosphate-grounding, approx.
40 µm, top coat with hammer tone silver gray, approx. 40 µm.

Areas of Application

Details / Explanation

Finish
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Dimensions / Technical Data

Inlet ø 300 mm alternatively 300 mm
Outlet ø 300 mm
Construction height approx. 460 mm
Length approx. 2100 mm
Width approx. 1530 mm

Weight approx. 380 kg
Moving range 2 x 200 mm

Article Number

Type LV 400 Article number

Longitudinal traverse unit LV 400 for fine positioning of the TELE -RONDO
755 10 003
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�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n
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�F�i�n�i�s�h
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Filling Systems
Filling Pipes Galvanized

NW 80 - 200

Tel.: 07135 / 95 30-0 Fax: 07135 / 9530-17 Email: Info@stanelle.de 6.2.1 - 1

FILLING PIPES IN GALVANIZED DESIGN

Article Number

Nominal diameter 80: Article Number

80/88,9 x 3,2 704 10 009

80/88,9 x 6,3 704 10 011

Nominal diameter 100: Article Number

100/114,3 x 3,6 704 10 010

100/114,3 x 6,3 704 10 012

Nominal diameter 125 Article Number

125/133 x 4,0 704 10 039

125/133 x 6,3 704 10 040

Nominal diameter 150 Article Number

150/168,3 x 4,5 704 10 041

150/168,3 x 6,3 704 10 042

Nominal diameter 200 Article Number

200/219 x 4,5 704 10 044

Additional sizes tailored to your individual demands on request!

When placing an order, please define the bulk material you are
conveying, e.g. cement, lime, sand, etc.

Notice

�*



Filling Systems
Filling Pipe Clamp

NW 50 - 100
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FILLING PIPE CLAMP IN GALVANIZED DESIGN

Article Number

Nominal Diameter 50: Article Number

704 10 090

Nominal Diameter 80: Article Number

100 x 8,0 x 300 704 10 091

Nominal Diameter 100: Article Number

100 x 8,0 x 300 704 10 056

Additional sizes tailored to your individual demands on request!

When placing an order, please define the bulk material you are
conveying, e.g. cement, lime, sand, etc.

Notice

�*



Filling Systems
Half Round Bracket For Filling Pipes
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HALF ROUND BRACKET FOR FILLING PIPES IN GALVANIZED DESIGN

Article Number

Nominal diameter 50: Article Number

891 10 105

Nominal diameter 65 Article Number

891 10 106

Nominal diameter 80: Article Number

891 10 004

Nominal diameter 100: Article Number

891 10 005

Nominal diameter 125 Article Number

891 10 107

Nominal diameter 150 Article Number

891 10 108

Nominal diameter 200 Article Number

891 10 109

Additional sizes tailored to your individual demands on request!

When placing an order, please define the bulk material you are
conveying, e.g. cement, lime, sand, etc.

Notice

�*
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Filling Pipe Couplings
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FILLING PIPE COUPLINGS CONNEX

TO CONNECT AND SEAL PIPELINES EFFICIENTLY

The STANELLE-CONNEX® Pipe-Coupling System provides the economically most
favorable sealing and joining of conveyor pipelines. Pipelines for the pneumatic
conveying of bulk materials are subject to heavy wear. Flanged joints, with their seals and
off-centered construction, create turbulence and wear. The CONNEX® pipe couplings
center the pipes offset- and vortex-free and the exterior gaskets seal the pipeline tightly.
An inlaid stainless steel tape ensures potential equalization against the build-up of static
electricity.
For extreme application conditions, e.g. high temperatures or heavy vibration, we provide
pipe couplings with special extension arms which enforce the connection.

The conveyor pipes are centered, fitted, spot-welded and sandpapered. The interlocking
gasket of the CONNEX® coupling is laid around the pipe joint and pressed together to be
pressure-tight with the screwed-on outer coupling casing. The interlocking rubber
gaskets, with their different specifications, guarantee enduring gas- and dust-tight joints.

�¾�� Perfectly fitted pipeline couplings

�¾�� Wear-reducing coupling

�¾�� Economical pipe coupling, since only spot welding is required

�¾�� Outside cladding: galvanized steel

�¾�� Sealing: Neoprene-stainless steel to avoid electrostatic charge.

Notice

�*
Normal couplings can

be subsequently
replaced with

STANELLE CONNEX®-
couplings

Areas of Application

Functionality

Details / Design

Finish
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Article Number

Outer pipe diameter
in mm

CONNEX®-Coupling
length in mm

Number of Screws Article Number

38,1 100 2 702 10 007

48,3 100 2 702 10 008

50,8 100 3 702 10 009

54,0 100 2 702 10 010

60,3 150 3 702 10 003

70,0 150 3 702 10 011

76,1 150 3 702 10 012

82,5 150 3 702 10 013

88,9 150 3 702 10 014

88,9 200 4 702 10 015

95,0 150 3 702 10 016

95,0 200 4 702 10 017

101,6 150 3 702 10 018

101,6 200 4 702 10 019

108,0 150 3 702 10 020

108,0 200 4 702 10 021

114,3 150 3 702 10 022

114,3 200 4 702 10 026

127,0 150 3 702 10 023

133,0 150 3 702 10 024

133,0 200 4 702 10 025

139,7 150 3 702 10 027

152,4 150 3 702 10 28

159,0 150 3 702 10 029

168,3 150 3 702 10 030

168,3 200 4 702 10 031

193,7 150 3 702 10 034

203,2 150 3 702 10 032

219,1 200 4 702 10 057

254,0 200 4 702 10 033

Standard: without extension

Additional models, sizes and materials are available on request!

Notice

�*
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�P�h�o�n�e�: �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�: �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�4 �- �1
�E�r�r�o�r�s� �a�n�d �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�9�/�1�8

�T�W�O�-�W�A�Y�V�A�L�V�E�Z�R
�T�O� �D�I�V�E�R�T� �A �C�O�N�V�E�Y�A�B�L�E �M�A�T�E�R�I�A�L� �S�T�R�E�A�M� �I�N�T�O�2�P�I�P�E�L�I�N�E�S� �I�N

�H�I�G�H�-�O�R� �L�O�W�-�P�R�E�S�S�U�R�E� �C�O�N�V�E�Y�I�N�G� �S�Y�S�T�E�M�S

�T�w�o�-�w�a�y� �v�a�l�v�e �T�w�o�-�w�a�y� �v�a�l�v�e �w�i�t�h �e�l�e�c�t�r�i�c� �d�r�i�v�e
�w�i�t�h� �p�n�e�u�m�a�t�i�c� �a�c�t�u�a�t�o�r �a�n�d� �e�m�e�r�g�e�n�c�y� �o�p�e�r�a�t�i�o�n� �h�a�n�d� �w�h�e�e�l

�T�h�e� �t�w�o�-�w�a�y� �v�a�l�v�e �w�i�l�l� �b�e �u�s�e�d �f�o�r� �d�i�s�t�r�i�b�u�t�o�n �o�f� �b�u�l�k� �p�r�o�d�u�c�t�s� �i�n� �t�w�o� �p�i�p�e�l�i�n�e�s�.� �H�o�w�-�e�v�e�r�,
�i�t� �c�a�n� �b�e �i�n�s�t�a�l�l�e�d �i�n �a �p�n�e�u�m�a�t�i�c� �l�o�w�-�p�r�e�s�s�u�r�e� �o�r� �i�n� �h�i�g�h� �p�r�e�s�s�u�r�e� �s�y�s�t�e�m�s�.� �T�h�e� �t�w�o�-�w�a�y
�v�a�l�v�e� �c�a�n �b�e� �u�s�e�d� �f�o�r� �a�l�l� �p�n�e�u�m�a�t�i�c�a�l� �c�o�n�v�e�y�a�b�l�e� �s�o�l�i�d�s�,� �e�i�t�h�e�r� �i�n� �d�u�s�t�- �o�r� �p�o�w�d�e�r� �f�o�r�m�.
�E�x�c�e�p�t�i�o�n�s� �a�r�e �c�o�n�v�e�y�i�n�g� �p�r�o�d�u�c�t�s� �w�h�i�c�h� �i�n�c�l�i�n�e� �t�o� �c�a�k�e�,� �s�t�i�c�k� �o�r �c�l�u�m�p�. �D�i�f�f�e�r�e�n�t �s�e�a�l�i�n�g
�m�a�t�e�r�i�a�l�s �a�l�l�o�w�s� �t�o� �c�o�n�v�e�y �p�r�o�d�u�c�t�s� �w�i�t�h� �t�e�m�p�e�r�a�t�u�r�e�s� �u�p �t�o �1�8�0�°� �C �w�i�t�h�o�u�t� �a�n�y
�p�r�o�b�l�e�m�s�.

ðØ �T�r�a�n�s�f�e�r� �t�u�b�e� �c�o�n�s�i�s�t�s� �o�f� �t�r�a�n�s�f�e�r� �t�u�b�e� �h�o�u�s�i�n�g�,� �s�w�i�e�v�e�l� �a�r�m� �w�i�t�h� �s�h�u�t�-�o�f�f� �c�o�n�e
�a�n�d� �t�h�e� �p�n�e�u�m�a�t�i�c� �r�o�t�a�r�y �d�r�i�v�e

ðØ �S�e�a�l�i�n�g� �o�f� �t�h�e� �c�l�o�s�e�d� �o�u�t�l�e�t �w�i�t�h� �a� �s�e�a�l�i�n�g� �r�i�n�g�,� �w�h�i�c�h� �i�s �p�r�e�s�s�e�d� �a�g�a�i�n�s�t� �a� �h�a�r�d�e�n�e�d
�r�i�n�g

ðØ �P�r�o�x�i�m�i�t�y �s�w�i�t�c�h� �f�o�r� �e�a�c�h� �e�n�d� �p�o�s�i�t�i�o�n �f�o�r� �s�t�a�n�d�a�r�d� �s�i�g�n�a�l

ðØ �O�n�e �5�/�2�-�w�a�y� �i�m�p�u�l�s�e� �v�a�l�v�e� �s�e�r�v�e�s� �a�s� �c�o�n�t�r�o�l� �v�a�l�v�e

ðØ �E�l�e�c�t�r�i�c�a�l� �e�q�u�i�p�m�e�n�t� �c�a�n� �b�e� �s�u�p�p�l�i�e�d� �a�s� �r�e�q�u�i�r�e�d� �i�n� �a�n�y� �d�e�g�r�e�e� �o�f� �p�r�o�t�e�c�t�i�o�n� �a�n�d� �a�t
�a�n�y� �c�o�m�m�o�n� �v�o�l�t�a�g�e

ðØ �A�l�s�o� �a�v�a�i�l�a�b�l�e� �i�n� �A�T�E�X �v�e�r�s�i�o�n

ðØ �C�a�s�e�: �D�N� �5�0 �- �D�N� �1�5�0�; �i�n �E�N�-�G�J�S�-�4�0�0�-�1�5 �(�G�G�G� �4�0�)

�D�N� �2�2�5�; �i�n �E�N�-�G�J�L�-�2�5�0 �(�G�G� �2�5�)

�D�N� �3�0�0 �- �D�N �4�0�0�; �i�n �E�N�-�G�J�L�-�2�5�0 �(�G�G� �2�5�)

�o�n� �r�e�q�u�e�s�t� �a�l�l� �n�o�m�i�n�a�l� �d�i�a�m�e�t�e�r�s� �C�I�C� �c�o�a�t�e�d

ðØ �S�w�i�v�e�l� �a�r�m�: �D�N� �5�0 �- �D�N� �1�5�0�; �i�n �E�N�-�G�J�L�-�2�5�0

�D�N� �2�2�5�; �i�n �E�N�-�G�J�L�-�2�5�0

�D�N� �2�5�0 �- �D�N� �4�0�0�, �i�n �S�2�3�5�J�R

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/ �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h
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ðØ �C�o�n�e� �t�i�p �m�a�t�e�r�i�a�l�: �D�N� �5�0 �- �D�N� �1�5�0�; �i�n �C�4�5

�D�N �2�2�5 �- �D�N� �4�0�0�; �i�n �S�2�3�5�J�R

ðØ �G�a�s�k�e�t �m�a�t�e�r�i�a�l�: �D�N� �5�0 �- �D�N� �1�5�0�; �i�n� �r�u�b�b�e�r�,� �s�i�l�i�c�o�n�e �o�d�e�r �v�i�t�o�n

�D�N �2�2�5�; �i�n� �s�i�l�i�c�o�n�e

�D�N� �2�5�0 �- �D�N� �4�0�0�; �i�n �p�o�l�y�u�r�e�t�h�a�n�e

�T�h�e� �t�r�a�n�s�f�e�r� �t�u�b�e� �g�u�a�r�a�n�t�e�e�s� �a� �p�e�r�f�e�c�t� �s�e�a�l�i�n�g� �o�f� �t�h�e� �s�h�u�t� �d�o�w�n �c�o�n�v�e�y�i�n�g� �l�i�n�e�,� �s�o� �t�h�a�t
�m�a�t�e�r�i�a�l� �m�i�x�t�u�r�e�s� �a�r�e� �e�x�c�l�u�d�e�d� �w�h�e�n� �c�o�n�v�e�y�i�n�g� �d�i�f�f�e�r�e�n�t� �m�a�t�e�r�i�a�l�s� �t�h�r�o�u�g�h� �o�n�e� �s�y�s�t�e�m�.
�T�h�e� �a�d�v�a�n�t�a�g�e� �o�f� �t�h�i�s� �d�e�s�i�g�n� �i�s� �t�h�a�t� �t�h�e� �s�e�a�l�i�n�g� �r�i�n�g�s� �c�a�n� �b�e� �r�e�p�l�a�c�e�d� �w�i�t�h�o�u�t
�d�i�s�a�s�s�e�m�b�l�y� �a�n�d� �w�i�t�h� �t�h�e� �s�h�o�r�t�e�s�t� �p�o�s�s�i�b�l�e� �d�o�w�n�t�i�m�e�s�.� �W�h�e�n� �c�o�n�v�e�y�i�n�g �o�f �s�t�i�c�k�y� �a�n�d
�b�a�k�i�n�g� �m�a�t�e�r�i�a�l�s�,� �a� �d�i�f�f�e�r�e�n�t� �s�w�i�t�c�h� �c�o�n�s�t�r�u�c�t�i�o�n� �m�u�s�t� �b�e� �s�e�l�e�c�t�e�d�.

�T�h�e� �t�r�a�n�s�f�e�r� �t�u�b�e� �c�a�n� �a�l�s�o� �b�e� �e�q�u�i�p�p�e�d �w�i�t�h� �e�l�e�c�t�r�o�m�o�t�i�v�e�/�e�l�e�c�t�r�o�p�n�e�u�m�a�t�i�c� �d�r�i�v�e� �a�s� �w�e�l�l
�a�s� �w�i�t�h� �m�a�n�u�a�l� �o�p�e�r�a�t�i�o�n�.

�P�i�c�t�u�r�e�: �G�r�i�n�d�i�n�g �p�r�o�t�e�c�t�i�o�n� �b�y �a �m�a�t�e�r�i�a�l �c�u�s�t�r�i�o�n

�D�i�s�t�i�n�c�t�i�v�e
�C�h�a�r�a�c�t�e�r�i�s�t�i�c�s
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�D�i�m�e�n�s�i�o�n� �t�a�b�l�e

�D�N �D �D�1 �L �A �N �O �S �d �P �M

�5�0 �1�6�5 �1�2�5 �5�2�0 �2�4�5 �8�9 �2�1�0 �1�8 �4� �xðÆ�1�8 �3�2�6 �3�3�5

�6�5 �1�8�5 �1�4�5 �5�2�0 �2�4�5 �8�9 �2�1�0 �1�8 �4� �xðÆ�1�8 �3�2�6 �3�3�5

�8�0 �2�0�0 �1�6�0 �5�2�0 �2�4�5 �8�9 �2�4�0 �1�8 �8 �xðÆ�1�8 �3�2�6 �3�3�5

�1�0�0 �2�2�0 �1�8�0 �5�8�0 �2�5�5 �9�5 �2�6�0 �2�0 �8 �xðÆ�1�8 �3�2�6 �3�3�5

�1�2�5 �2�5�0 �2�1�0 �7�1�5 �3�2�0 �1�1�5 �2�9�0 �2�2 �8 �xðÆ�1�8 �3�2�6 �3�3�5

�1�5�0 �2�8�5 �2�4�0 �8�0�0 �3�6�0 �1�3�0 �3�1�5 �2�2 �8 �xðÆ�2�2 �3�2�6 �3�3�5

�1�7�5�* �3�7�5 �2�7�0 �1�0�5�0 �4�0�0 �1�4�7 �4�6�4 �2�5 �8 �xðÆ�2�2 �3�3�7 �3�5�0

�2�0�0�* �3�7�5 �2�9�5 �1�0�5�0 �4�0�0 �1�4�7 �4�6�4 �2�5 �8 �xðÆ�2�2 �3�3�7 �3�5�0

�2�2�5 �3�7�5 �3�2�5 �9�8�0 �4�0�0 �1�4�7 �4�6�4 �2�5 �1�2 �xðÆ�2�2 �3�3�7 �3�5�0

�2�5�0�* �4�4�5 �3�5�0 �1�2�0�0 �5�0�1 �1�8�3 �5�2�2 �3�0 �1�2 �xðÆ�2�2 �3�5�3 �3�5�0

�3�0�0 �4�4�5 �4�0�0 �1�1�5�0 �5�0�1 �1�8�3 �5�2�2 �2�6 �1�2 �xðÆ�2�2 �3�5�3 �3�5�0

�3�5�0�* �5�6�5 �4�6�0 �1�4�5�0 �6�5�4 �2�3�8 �5�8�6 �3�0 �1�2 �xðÆ�2�2 �3�5�3 �3�5�0

�4�0�0 �5�6�5 �5�1�5 �1�4�2�0 �6�5�4 �2�3�8 �5�8�6 �3�2 �1�6 �xðÆ�2�6 �3�5�3 �3�5�0
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�V�0�9�/�1�8

�7 �2 �G�a�s�k�e�t�s� �w�i�t�h� �g�a�s�k�e�t� �s�e�t�Z�R�.�.�.  � �0�0�7 �- �.�.�.

�8 �2 �C�o�n�e� �t�i�p�s �Z�R�.�.�.  � �0�0�8 �- �.�.�.

�9 �2 �S�c�r�e�w� �f�o�r� �c�o�n�e� �t�i�p �Z�R�.�.�.  � �0�0�9 �- �.�.�.

�9 �2 �S�c�r�e�w� �f�o�r� �c�o�n�e� �t�i�p� �h�a�r�d�e�n�e�d�Z�R�.�.�.  � �0�0�9 �- �.�.�.

�E�l�e�c�t�r�o�p�n�e�u�m�a�t�i�c� �a�c�t�u�a�t�o�r
�P�o�s�i�t�i�o�n �P�i�e�c�e �D�e�s�i�g�n�a�t�i�o�n �O�r�d�e�r� �c�o�d�e�:

�1�0 �1 �M�o�u�n�t�i�n�g� �f�r�a�m�e �Z�R�.�.�.  � �0�1�0

�1�0 �1 �H�a�n�d�h�o�l�e� �c�o�v�e�r �Z�R�.�.�.  � �0�1�0

�1�0 �1 �O�-�r�i�n�g� �f�o�r� �h�a�n�d� �h�o�l�e� �c�o�v�e�r�Z�R�.�.�.  � �0�1�0

�1�1 �1 �S�p�a�c�e�r� �s�l�e�e�v�e �Z�R�.�.�.  � �0�1�1

�1�2 �1 �C�o�u�p�l�i�n�g� �e�l�e�m�e�n�t �Z�R�.�.�.  � �0�1�2



�F�i�l�l�i�n�g� �s�y�s�t�e�m�s
�F�i�l�l�i�n�g� �p�i�p�e

�T�w�o�-�w�a�y� �v�a�l�v�e �Z�R

�P�h�o�n�e�: �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�: �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�: �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�4 �- �8
�E�r�r�o�r�s� �a�n�d �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�9�/�1�8

�1�3 �1 �S�l�e�w�i�n�g� �d�r�i�v�e �Z�R�.�.�.  � �0�1�3

�1�3�a �1 �5�/�2 �s�o�l�e�n�o�i�d� �v�a�l�v�e� �t�y�p�e�  &�Z�R�.�.�.  � �0�1�3�a

�1�3�b �1 �L�i�m�i�t� �s�w�i�t�c�h �Z�R�.�.�.  � �0�1�3�b

�E�l�e�c�t�r�i�c� �m�o�t�o�r� �d�r�i�v�e
�P�o�s�i�t�i�o�n �P�i�e�c�e �D�e�s�i�g�n�a�t�i�o�n �O�r�d�e�r� �c�o�d�e�:

�1�4�a �1 �F�l�a�n�g�e �(�g�u�i�d�e� �s�o�c�k�e�t�)�Z�R�.�.�.  � �0�1�4�a

�1�4�b �1 �F�l�a�n�g�e� �(�o�n� �d�r�i�v�e�) �Z�R�.�.�.  � �0�1�4�b

�1�5 �1 �S�p�a�c�e�r� �s�l�e�e�v�e �Z�R�.�.�.  � �0�1�5

�1�6 �1 �C�o�u�p�l�i�n�g� �e�l�e�m�e�n�t �Z�R�.�.�.  � �0�1�6

�1�7 �1 �S�l�e�w�i�n�g� �d�r�i�v�e �Z�R�.�.�.  � �0�1�7

�A�c�c�e�s�s�o�r�i�e�s� �/� �S�p�a�r�e� �p�a�r�t�s

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�P�a�r�a�l�l�e�l� �k�e�y� �f�o�r� �s�h�a�f�t �o�n� �r�e�q�u�e�s�t

�S�e�e�g�r�i�n�g� �f�o�r� �s�h�a�f�t �o�n� �r�e�q�u�e�s�t



�F�i�l�l�i�n�g� �s�y�s�t�e�m�s
�F�i�l�l�i�n�g� �p�i�p�e

�p�i�n�c�h� �v�a�l�v�e� �S�Q�V� �/� �f�i�l�l�i�n�g� �p�i�p�e� �e�n�d� �p�i�e�c�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�5  � �1

�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e�s� �r�e�s�e�r�v�e�d�, �r�e�p�r�i�n�t� �a�s� �w�e�l�l� �a�s� �a�n�y� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�n�l�y�.
�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H

�V�1�1�/�1�8

�P�I�N�C�H �V�A�L�V�E �S�Q�V �/ �F�I�L�L�I�N�G �P�I�P�E �E�N�D �P�I�E�C�E
�S�a�f�e�t�y� �d�e�v�i�c�e� �f�o�r� �p�n�e�u�m�a�t�i�c� �f�i�l�l�i�n�g� �o�f� �s�i�l�o�s

�N�e�x�t� �t�o� �s�i�l�o�s� �t�h�e� �p�i�n�c�h� �v�a�l�v�e�s� �S�Q�V� �a�r�e� �a�l�s�o� �u�s�e�d� �i�n� �s�e�v�e�r�a�l� �p�n�e�u�m�a�t�i�c �c�o�n�v�e�y�i�n�g
�s�y�s�t�e�m�s� �o�f� �t�h�e� �c�h�e�m�i�c�a�l� �a�n�d� �p�h�a�r�m�a�c�e�u�t�i�c�a�l� �i�n�d�u�s�t�r�i�e�s�,� �s�a�n�d�,� �c�o�n�c�r�e�t�e� �a�n�d
�c�e�m�e�n�t� �i�n�d�u�s�t�r�i�e�s�,� �g�l�a�s�s�,� �c�e�r�a�m�i�c� �a�n�d� �p�l�a�s�t�i�c�s� �i�n�d�u�s�t�r�i�e�s� �a�s� �w�e�l�l� �a�s� �i�n� �d�o�s�a�g�e
�a�n�d� �w�e�i�g�h�i�n�g� �s�y�s�t�e�m�s�.
�T�h�e� �b�a�s�i�c� �v�a�l�v�e�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �D�N� �4�0� �t�o� �D�N� �2�0�0�.

�T�h�e� �e�x�c�h�a�n�g�e�a�b�l�e �s�l�e�e�v�e� �i�s� �a�v�a�i�l�a�b�l�e� �i�n� �d�i�f�f�e�r�e�n�t� �e�l�a�s�t�o�m�e�r�s� �f�o�r� �m�o�s�t� �d�i�v�e�r�s�e
�r�e�q�u�i�r�e�m�e�n�t�s�.� �T�h�e� �h�o�u�s�i�n�g� �a�n�d� �c�o�n�e� �f�l�a�n�g�e�s� �o�f� �t�h�e� �v�a�l�v�e�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �i�n
�a�l�u�m�i�n�i�u�m� �(�s�t�a�n�d�a�r�d�)�,� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �o�r� �g�r�e�y� �c�a�s�t� �i�r�o�n�.� �A�s� �s�t�a�n�d�a�r�d� �t�h�e� �s�l�e�e�v�e� �i�s
�m�a�d�e� �o�f� �b�l�a�c�k� �n�a�t�u�r�a�l� �r�u�b�b�e�r� �(�N�R�)�,� �o�n �r�e�q�u�e�s�t� �i�t� �i�s� �a�l�s�o� �a�v�a�i�l�a�b�l�e� �i�n� �w�h�i�t�e� �n�a�t�u�r�a�l
�r�u�b�b�e�r� �(�f�o�o�d�-�s�a�f�e�)� �a�n�d� �e�l�e�c�t�r�i�c�a�l�l�y� �c�o�n�d�u�c�t�i�v�e� �(�A�T�E�X�)�.

�T�h�e� �p�i�n�c�h� �v�a�l�v�e� �c�l�o�s�e�s� �b�y� �a�d�d�i�n�g� �c�o�n�t�r�o�l� �a�i�r� �t�o� �t�h�e� �s�l�e�e�v�e�.� �B�y� �r�e�m�o�v�i�n�g� �t�h�e
�c�o�n�t�r�o�l� �p�r�e�s�s�u�r�e� �t�h�e� �s�l�e�e�v�e� �o�p�e�n�s� �u�p� �t�o� �i�t�s� �f�u�l�l� �c�r�o�s�s� �s�e�c�t�i�o�n�.� �T�h�e� �d�e�s�i�g�n� �o�f �t�h�e
�h�o�u�s�i�n�g� �e�n�s�u�r�e�s� �p�r�o�p�e�r� �c�l�o�s�i�n�g� �o�f� �t�h�e� �s�l�e�e�v�e� �a�n�d� �t�h�e�r�e�f�o�r�e� �s�a�f�e�g�u�a�r�d�s� �t�h�e
�p�r�o�d�u�c�t� �f�l�o�w� �t�o� �b�e� �s�h�u�t�-�o�f�f� �a�b�s�o�l�u�t�e�l�y� �t�i�g�h�t� �a�s� �w�e�l�l� �a�s� �a� �m�a�x�i�m�u�m� �s�e�r�v�i�c�e� �l�i�f�e� �o�f
�t�h�e� �s�l�e�e�v�e�.� �E�v�e�n� �l�a�r�g�e�r� �s�o�l�i�d� �p�a�r�t�i�c�l�e�s� �a�r�e� �t�i�g�h�t�l�y� �c�o�v�e�r�e�d� �a�n�d� �s�h�u�t� �o�f�f�.

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�u�n�c�t�i�o�n�a�l�i�t�y



�F�i�l�l�i�n�g� �s�y�s�t�e�m�s
�F�i�l�l�i�n�g� �p�i�p�e

�p�i�n�c�h� �v�a�l�v�e� �S�Q�V� �/� �f�i�l�l�i�n�g� �p�i�p�e� �e�n�d� �p�i�e�c�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�5  � �2

�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e�s� �r�e�s�e�r�v�e�d�, �r�e�p�r�i�n�t� �a�s� �w�e�l�l� �a�s� �a�n�y� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�n�l�y�.
�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
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�A�d�v�a�n�t�a�g�e�s�:
ð· �f�r�e�e� �f�l�o�w� �p�a�t�h� �w�i�t�h�o�u�t� �n�a�r�r�o�w�i�n�g�s� �a�n�d� �j�a�m�s
ð· �n�o� �s�i�g�n�i�f�i�c�a�n�t� �p�r�e�s�s�u�r�e� �l�o�s�s
ð· �f�r�e�e� �o�f� �d�e�a�d� �s�p�a�c�e
ð· �n�o� �c�l�o�g�g�i�n�g
ð· �s�l�e�e�v�e� �i�s� �e�a�s�y� �t�o� �c�h�a�n�g�e
ð· �l�e�a�k�a�g�e�-�f�r�e�e

�O�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e�: �m�a�x�. �6� �b�a�r� �D�N �4�0� �t�o �D�N� �1�0�0�,
�m�a�x�. �4� �b�a�r� �D�N� �1�2�5 �t�o �D�N� �2�0�0

�C�o�n�t�r�o�l� �p�r�e�s�s�u�r�e�: �a�p�p�r�o�x�.� �2 �b�a�r� �h�i�g�h�e�r� �t�h�a�n� �o�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e
�C�o�n�t�r�o�l� �a�i�r� �c�o�n�n�e�c�t�i�o�n�: �G� �1�/�4 �
�C�o�n�n�e�c�t�i�o�n�: �F�l�a�n�g�e �D�I�N� �2�5�7�6�,� �P�N� �1�0
�H�o�u�s�i�n�g�: �A�l�u�m�i�n�i�u�m�,� �a�l�t�e�r�n�a�t�i�v�e�l�y� �g�r�e�y� �c�a�s�t� �i�r�o�n� �o�r� �s�t�a�i�n�l�e�s�s

�s�t�e�e�l
�H�o�s�e� �s�l�e�e�v�e�: �N�a�t�u�r�a�l� �r�u�b�b�e�r� �N�R�,

�a�l�t�e�r�n�a�t�i�v�e�l�y� �w�h�i�t�e� �n�a�t�u�r�a�l� �r�u�b�b�e�r� �/ �e�l�e�c�t�r�i�c�a�l�l�y
�c�o�n�d�u�c�t�i�v�e

�O�p�t�i�o�n�s� �/� �S�p�e�c�i�a�l� �v�e�r�s�i�o�n�s

ðØ �L�o�c�k�a�b�l�e� �l�o�c�k�i�n�g� �l�e�v�e�r� �w�i�t�h� �l�i�m�i�t� �s�w�i�t�c�h� �a�n�d� �p�a�d�l�o�c�k� �o�n� �s�i�t�e�.
ðØ �B�l�i�n�d� �c�o�v�e�r� �f�i�x�e�d� �c�o�u�p�l�i�n�g
ðØ �P�r�e�s�s�u�r�e� �s�w�i�t�c�h� �i�n� �c�o�n�t�r�o�l� �l�i�n�e
ðØ �C�a�l�m�i�n�g� �p�i�p�e� �1�m� �i�n�l�e�t
ðØ �A�T�E�X
ðØ �M�G�V� �2�4� �V� �D�C� �n�o�r�m�a�l�l�y� �o�p�e�n� �/� �c�l�o�s�e�d
ðØ �M�G�V� �2�4� �V� �A�C �n�o�r�m�a�l�l�y� �o�p�e�n� �/� �c�l�o�s�e�d

�T�e�c�h�n�i�c�a�l
�s�p�e�c�i�f�i�c�a�t�i�o�n�s

�O�p�t�i�o�n�s



�F�i�l�l�i�n�g� �s�y�s�t�e�m�s
�F�i�l�l�i�n�g� �p�i�p�e

�p�i�n�c�h� �v�a�l�v�e� �S�Q�V� �/� �f�i�l�l�i�n�g� �p�i�p�e� �e�n�d� �p�i�e�c�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�5  � �3
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�V�1�1�/�1�8

�T�y�p� �F
�(�f�l�a�n�g�e�)

�D�i�m�e�n�s�i�o�n�e�d� �d�r�a�w�i�n�g� �b�a�s�i�c� �v�e�r�s�i�o�n�:

�T�y�p� �S�Q�V� �G�/�G �T�y�p� �S�Q�V� �G�/�F �T�y�p� �S�Q�V� �F�/�F

�M�e�a�s�u�r�e�m�e�n�t� �c�h�a�r�t� �S�Q�V  � �b�o�d�y

�D�N
�T�y�p� �S�Q�V

�G�/�G

�A�r�t� �N�o�.

�w�e�i�g�h�t

�[�k�g�]�A�l�u

�T�y�p� �S�Q�V
�G�/�F

�A�r�t� �N�o�.

�w�e�i�g�h�t

�[�k�g�]�A�l�u

�T�y�p� �S�Q�V
�F�/�F

�A�r�t� �N�o�.

�w�e�i�g�h�t

�[�k�g�]�A�l�u

�K

�[�m
�m�]

�D

�[�m�m�]

�D

�[�m�m�]

�H

�[�m�m�]
�V�o�l�/�l

�4�0 �8�0�1 �1�0 �0�2�1�3�,�1 �8�0�1 �1�0 �1�6�0 �3�,�3 �8�0�1 �1�0 �0�5�9 �5 �1�1�0 �1�5�0 �1� �½ � �1�5�5 �0�,�3

�5�0 �8�0�1 �1�0 �1�5�0�3�,�9 �8�0�1 �1�0 �1�6�1 �4�,�3 �8�0�1 �1�0 �0�8�9 �5�,�5 �1�2�5 �1�6�5 �2 � �1�6�5 �0�,�8

�6�5 �8�0�1� �1�0� �1�5�1�5�,�3 �8�0�1 �1�0 �1�6�2 �5�,�7 �8�0�1 �1�0 �0�1�7 �6 �1�4�5 �1�8�5 �2� �½ � �1�8�5 �1�,�1

�8�0 �8�0�1 �1�0 �0�0�6 �8 �8�0�1 �1�0 �0�7�9 �8�,�4 �8�0�1 �1�0 �0�7�8 �9 �1�6�0 �2�0�0 �3 � �2�2�5 �2�,�2

�1�0�0 �8�0�1 �1�0 �0�0�7 �1�1 �8�0�1 �1�0 �0�0�8�1�1�,�5 �8�0�1 �1�0 �0�7�7�1�1�,�9 �1�8�0 �2�2�0 �4 � �2�8�0 �3�,�9

�1�2�5 �8�0�1 �1�0 �1�5�2�1�4�,�2 �8�0�1 �1�0 �1�6�3�1�4�,�6 �8�0�1 �1�0 �0�7�2�1�5�,�2 �2�1�0 �2�5�0 �5 � �3�5�0 �4�,�5

�1�5�0 �8�0�1 �1�0 �1�5�3�2�1�,�1 �8�0�1 �1�0 �1�2�4�2�1�,�6 �8�0�1 �1�0 �0�8�0�2�2�,�7 �2�4�0 �2�8�5 �6 � �4�2�0 �6�,�5

�2�0�0 �8�0�1 �1�0 �1�5�4�3�4�,�4 �8�0�1 �1�0 �1�6�4�3�5�,�2 �8�0�1 �1�0 �1�6�8�3�6�,�1 �2�9�5 �3�4�0 �8 � �5�6�0 �1�6�,�1

�M�o�u�n�t�i�n�g� �f�l�a�n�g�e�:� �d�r�i�l�l�i�n�g� �d�i�a�g�r�a�m� �a�c�c� �t�o�. �D�I�N� �2�5�7�6�,� �P�N� �1�0

�T�y�p� �G
�(�t�h�r�e�a�d�)
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�p�i�n�c�h� �v�a�l�v�e� �S�Q�V� �/� �f�i�l�l�i�n�g� �p�i�p�e� �e�n�d� �p�i�e�c�e
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�S�T�A�N�E�L�L�E� �e�n�d� �p�i�e�c�e� �o�f� �f�i�l�l�i�n�g� �p�i�p�e  � �S�T�A�N�D�A�R�D �-
�F�u�r�t�h�e�r� �c�o�m�b�i�n�a�t�i�o�n�s� �/� �v�e�r�s�i�o�n�s� �o�n� �r�e�q�u�e�s�t

�D�N
�E�n�d� �p�i�e�c�e� �o�f� �f�i�l�l�i�n�g� �p�i�p�e� �w�i�t�h�o�u�t� �l�o�c�k�i�n�g� �l�e�v�e�r

�G�/�F� �2�3�0� �V� �/� �A�C� �o�p�e�n� �B� �o�r� �A �c�o�u�p�l�i�n�g
�A�r�t�-�N�o�.

�8�0 �8�0�1� �1�0� �0�5�2

�1�0�0 �8�0�1� �1�0� �0�5�8

�D�N
�E�n�d� �p�i�e�c�e� �o�f� �f�i�l�l�i�n�g� �p�i�p�e� �w�i�t�h�o�u�t� �l�o�c�k�i�n�g� �l�e�v�e�r

�G�/�F� �2�4� �V� �/� �D�C� �o�p�e�n� �B� �o�r� �A� �c�o�u�p�l�i�n�g

�A�r�t�-�N�o�.

�8�0 �8�0�1� �1�0 �0�5�0

�1�0�0 �8�0�1� �1�0 �0�5�6

�D�N
�E�n�d� �p�i�e�c�e� �o�f� �f�i�l�l�i�n�g� �p�i�p�e� �w�i�t�h�o�u�t� �l�o�c�k�i�n�g� �l�e�v�e�r

�G�/�F �2�3�0 �V �/ �A�C� �o�p�e�n �B �o�r �A�- �c�o�u�p�l�i�n�g

�A�r�t �N�o�.

�8�0 �8�0�1� �1�0 �0�9�9

�1�0�0 �8�0�1� �1�0 �0�9�2

�D�N
�E�n�d� �p�i�e�c�e� �o�f� �f�i�l�l�i�n�g� �p�i�p�e� �w�i�t�h�o�u�t� �l�o�c�k�i�n�g� �l�e�v�e�r

�G�/�F �2�4 �V �/ �D�C� �o�p�e�n �B �o�r �A�- �c�o�u�p�l�i�n�g

�A�r�t� �N�o�.

�8�0 �8�0�1� �1�0 �1�0�2

�1�0�0 �8�0�1� �1�0 �0�9�4
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�E�q�u�i�p�m�e�n�t �/� �S�p�a�r�e� �P�a�r�t�s

�A�r�t� �N�r�.

�S�o�l�e�n�o�i�d �v�a�l�v�e
�2�4 �V �D�C �/ �2�3�0 �V �A�C� �5�0�H�z

�n�o�r�m�a�l�l�y� �C�l�o�s�e�d� �N�C

�S�o�l�e�n�o�i�d �v�a�l�v�e
�2�4 �V �D�C �/ �2�3�0 �V �A�C� �5�0�H�z

�N�o�r�m�a�l�l�y �O�p�e�n �N�O

�2�4�V� �D�C �8�8�1� �1�0� �0�2�4 �x
�2�4�V� �D�C �8�8�1� �1�0� �0�3�6 �x

�2�3�0�V� �A�C�8�8�1� �1�0� �0�3�5 �x
�2�3�0�V� �A�C�8�8�1� �1�0� �0�0�5 �x

�D�N
�L�o�c�k�i�n�g� �l�e�v�e�r� �f�i�l�l�i�n�g� �p�i�p�e �w�i�t�h �l�i�m�i�t

�s�w�i�t�c�h� �m�e�c�h�a�n�i�c�a�l� �+� �c�a�m�s
�A�r�t�-�N�o�.

�5�0 �8�0�1� �1�0� �1�7�2

�6�5 �8�0�1� �1�0� �1�7�1

�8�0 �8�0�1� �1�0� �0�1�4

�1�0�0 �8�0�1 �1�0 �0�1�2

�1�2�5 �8�0�1� �1�0� �1�7�0

�1�5�0 �8�0�1 �1�0 �0�1�3

�D�N
�L�o�c�k�i�n�g� �l�e�v�e�r� �f�i�l�l�i�n�g� �p�i�p�e� �/� �l�i�m�i�t

�s�w�i�t�c�h� �c�o�n�t�a�c�t�-�f�r�e�e
�A�r�t�-�N�o�.

�5�0 �o�n� �r�e�q�u�e�s�t

�6�5 �o�n� �r�e�q�u�e�s�t

�8�0 �8�0�1� �1�0� �0�1�4 �- �0�1

�1�0�0 �8�0�1� �1�0� �0�1�2 �- �0�1

�1�2�5 �o�n� �r�e�q�u�e�s�t

�1�5�0 �o�n� �r�e�q�u�e�s�t

�D�N �c�o�v�e�r� �p�l�a�t�e� �f�o�r �s�o�l�e�n�o�i�d �v�a�l�v�e
�A�r�t�-�N�o�.
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�*�1 �A�p�p�l�i�c�a�b�l�e� �f�o�r �c�u�s�t�o�m�e�r�'�s �c�o�n�t�r�o�l �o�r �s�p�e�c�i�a�l �e�x�e�c�u�t�i�o�n �S�t�a�n�e�l�l�e �Ü�F�S

�D�N �L�i�m�i�t� �s�w�i�t�c�h� �m�e�c�h�a�n�i�c�a�l
�A�r�t�-�N�o�. �S�t�a�n�d�a�r�d �A�T�E�X� �Z�o�n�e� �2�1�/�1

�a�l�l

�S�t�a�n�d�a�r�d
�8�8�1 �1�0 �0�1�8

�A�T�E�X� �Z�o�n�e� �2�1�/�1
�8�8�1 �1�0 �0�1�8 �- �0�1

�D�N
�C�a�m�s� �f�o�r� �m�e�c�h�a�n�i�c�a�l

�l�i�m�i�t� �s�w�i�t�c�h
�A�r�t�-�N�o�.

�a�l�l �8�0�1� �1�0� �1�0�7

�D�N
�C�o�n�t�a�c�t�-�f�r�e�e� �l�i�m�i�t� �s�w�i�t�c�h �*�1

�2�4� �V� �/� �D�C

�A�r�t� �N�o�.

�a�l�l �8�8�1� �1�0� �2�7�0

�D�N
�C�a�m�s� �f�o�r� �c�o�n�t�a�c�t�-�f�r�e�e

�l�i�m�i�t� �s�w�i�t�c�h �*�1

�A�r�t� �N�o�.

�a�l�l �8�0�1� �1�0� �1�0�7 �- �0�1

�D�N
�S�l�e�e�v�e �N�R

�A�r�t� �N�o�. �O�p�e�r�a�t�i�n�g� �t�e�m�p�e�r�a�t�u�r�e �-�1�0�°�C� �b�i�s� �+�8�0�°�C

�4�0 �8�0�1� �1�0� �0�8�4

�5�0 �8�0�1 �1�0 �0�2�2�-�5�0

�6�5 �8�0�1 �1�0 �0�2�2�-�6�5

�8�0 �8�0�1� �1�0� �0�0�2

�1�0�0 �8�0�1� �1�0� �0�0�1

�1�2�5 �8�0�1� �1�0� �0�8�1

�1�5�0 �8�0�1� �1�0� �0�8�2

�2�0�0 �8�0�1� �1�0� �0�8�3
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�D�N �C�o�n�e� �f�l�a�n�g�e� �w�i�t�h� �t�h�r�e�a�d
�A�r�t� �N�o�.

�C�o�n�e� �f�l�a�n�g�e
�w�i�t�h� �t�h�r�e�a�d

�5�0 �8�0�1� �1�0� �1�8�0

�6�5 �8�0�1� �1�0� �1�8�1

�8�0 �8�0�1� �1�0 �0�0�3

�1�0�0 �8�0�1� �1�0 �0�1�8

�1�2�5 �8�0�1� �1�0� �1�1�2

�D�N
�C�o�n�e� �f�l�a�n�g�e� �w�i�t�h�o�u�t� �t�h�r�e�a�d

�A�r�t� �N�o�.

�C�o�n�e� �f�l�a�n�g�e
�w�i�t�h�o�u�t� �t�h�r�e�a�d

�5�0 �8�0�1� �1�0� �1�3�8

�6�5 �8�0�1� �1�0� �1�2�9

�8�0 �8�0�1� �1�0� �0�8�7

�1�0�0 �8�0�1� �1�0� �0�8�6

�1�2�5 �8�0�1� �1�0� �1�1�3

�D�N
�F�i�x�e�d� �c�o�u�p�l�i�n�g �I�G� �n�a�c�h� �D�I�N� �I�S�O

�2�2�8

�A�r�t� �N�o�.

�5�0 �C�-�K�u�p�p�l�u�n�g� �2 �� �I�G�8�7�1� �1�0� �0�2�7

�6�5 �C�-�K�u�p�p�l�u�n�g� �2
�1�/�2 � �I�G �8�7�1� �1�0� �0�7�6

�8�0 �B�-�K�u�p�p�l�u�n�g� �3 �� �I�G�8�7�1� �1�0� �0�0�3

�1�0�0 �A�-�K�u�p�p�l�u�n�g� �4 �� �I�G�8�7�1 �1�0� �0�4�3

�1�2�5 �K�u�p�p�l�u�n�g� �5 �� �I�G�8�7�1� �1�0� �0�7�4

�1�5�0 �K�u�p�p�l�u�n�g� �6 �� �I�G�8�7�1� �1�0� �0�7�8

�D�N
�F�i�x�e�d �c�o�u�p�l�i�n�g� �w�i�t�h �b�l�i�n�d� �c�o�v�e�r

�A�r�t� �N�o�.

�5�0 �o�n� �r�e�q�u�e�s�t

�6�5 �o�n� �r�e�q�u�e�s�t

�8�0 �8�0�1� �1�0� �0�1�1� �(�s�t�a�i�n�l�e�s�s� �s�t�e�e�l�)

�8�0 �8�7�1� �1�0� �0�1�0� �(�a�l�u�m�i�n�i�u�m�)

�1�0�0 �8�0�1� �1�0� �0�6�0� �(�s�t�a�i�n�l�e�s�s� �s�t�e�e�l�)

�1�0�0 �8�7�1� �1�0� �0�3�3� �(�a�l�u�m�i�n�i�u�m�)

�1�2�5 �o�n� �r�e�q�u�e�s�t

�1�5�0 �o�n� �r�e�q�u�e�s�t



�F�i�l�l�i�n�g� �s�y�s�t�e�m�s
�F�i�l�l�i�n�g� �p�i�p�e

�p�i�n�c�h� �v�a�l�v�e� �S�Q�V� �/� �f�i�l�l�i�n�g� �p�i�p�e� �e�n�d� �p�i�e�c�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�5  � �8

�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e�s� �r�e�s�e�r�v�e�d�, �r�e�p�r�i�n�t� �a�s� �w�e�l�l� �a�s� �a�n�y� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�n�l�y�.
�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
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�D�N
�P�r�e�s�s�u�r�e� �s�w�i�t�c�h� �f�o�r� �c�o�n�t�r�o�l� �l�i�n�e

�A�r�t� �N�o�.

�a�l�l �7�3�2� �1�0� �0�1�8 �- �0�1

�D�N
�A�i�r� �h�o�s�e

�A�r�t� �N�o�.

�a�l�l �8�0�1� �1�0� �0�8�5

�D�N
�D�o�u�b�l�e� �n�i�p�p�l�e�s

�(�o�n�l�y� �f�o�r �v�e�r�s�i�o�n�s �G�/�G�,� �G�/�F�)
�A�r�t� �N�o�.

�5�0 �o�n �r�e�q�u�e�s�t

�6�5 �o�n� �r�e�q�u�e�s�t

�8�0 �8�9�1 �1�0 �0�0�2

�1�0�0 �8�9�1 �1�0 �0�0�8

�1�2�5 �o�n� �r�e�q�u�e�s�t

�1�5�0 �o�n� �r�e�q�u�e�s�t

�D�N
�S�i�n�g�l�e� �n�i�p�p�l�e� �w�i�t�h� �f�l�a�n�g�e

�A�r�t� �N�o�.

�a�l�l �o�n� �r�e�q�u�e�s�t

�D�N
�C�a�l�m�i�n�g� �p�i�p�e �1�m

�A�r�t� �N�o�.

�a�l�l �o�n� �r�e�q�u�e�s�t



�F�i�l�l�i�n�g� �s�y�s�t�e�m�s
�F�i�l�l�i�n�g� �p�i�p�e

�p�i�n�c�h� �v�a�l�v�e� �S�Q�V� �/� �f�i�l�l�i�n�g� �p�i�p�e� �e�n�d� �p�i�e�c�e

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�5  � �9

�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e�s� �r�e�s�e�r�v�e�d�, �r�e�p�r�i�n�t� �a�s� �w�e�l�l� �a�s� �a�n�y� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�n�l�y�.
�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
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�D�N
�K�l�i�n�g�e�r�i�t� �g�a�s�k�e�t�s �P�N�1�0

�w�i�t�h �b�o�l�t�s� �a�n�d� �n�u�t�s

�A�r�t� �N�o�.

�5�0 �o�n� �r�e�q�u�e�s�t

�6�5 �8�9�1� �1�0� �1�5�8

�8�0 �8�9�1� �1�0� �1�1�7

�1�0�0 �8�9�1� �1�0 �1�1�8

�1�2�5 �8�9�1� �1�0� �1�5�6

�1�5�0 �o�n� �r�e�q�u�e�s�t

�D�N
�A�s�s�e�m�b�l�y� �p�a�s�t�e� �a�p�p�r�x�. �f�o�r� �e�a�s�y

�e�x�c�h�a�n�g�e� �o�f� �r�u�b�b�e�r� �s�l�e�e�v�e

�A�r�t� �N�o�.

�a�l�l �8�0�1� �1�0� �1�2�7



�F�i�l�l�i�n�g� �s�y�s�t�e�m�s
�F�i�l�l�i�n�g� �p�i�p�e

�A�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e�s

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�6 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�4�/�1�9

�A�D�D�I�T�I�O�N�A�L� �N�O�Z�Z�L�E�S
�F�O�R �O�P�T�I�M�I�Z�I�N�G �O�F �P�N�E�U�M�A�T�I�C �C�O�N�V�E�Y�I�N�G �S�Y�S�T�E�M�S

�B�Y�-�P�A�S�S �F�O�R �B�L�O�W �T�H�R�O�U�G�H �A�N�D �V�E�R�T�I�C�A�L �F�L�O�W �R�O�T�A�R�Y �V�A�L�V�E�S

�T�h�e� �a�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e� �Z�D �h�a�s� �t�h�r�e�e� �a�p�p�l�i�c�a�t�i�o�n� �a�r�e�a�s� �o�r� �i�n�s�t�a�l�l�a�t�i�o�n� �v�a�r�i�a�n�t�s�:

�A�. �T�h�e� �a�d�d�i�t�i�o�n�a�l �n�o�z�z�l�e� �i�s� �i�n�s�t�a�l�l�e�d� �i�n� �c�o�n�v�e�y�i�n�g� �l�i�n�e�s� �o�f� �h�i�g�h�-�p�r�e�s�s�u�r�e� �c�o�n�v�e�y�i�n�g
�s�y�s�t�e�m�s�,� �m�a�i�n�l�y� �b�e�h�i�n�d� �t�h�e� �s�p�e�c�i�a�l� �h�o�s�e� �v�a�l�v�e� �S�P� �o�r� �o�u�t�l�e�t� �f�l�a�p� �o�f� �t�h�e� �p�r�e�s�s�u�r�e
�c�o�n�v�e�y�i�n�g� �v�e�s�s�e�l�. �C�o�n�v�e�y�i�n�g� �g�a�s� �w�i�l�l� �b�e� �f�l�u�i�d� �i�n�t�o� �t�h�e� �c�o�n�v�e�y�i�n�g�l�i�n�e� �a�d�d�i�d�i�t�o�n�a�l�l�y�.

�P�i�c�t�u�r�e�:

�A�d�d�i�t�i�o�n�a�l� �a�i�r� �s�u�p�p�l�y� �t�o� �t�h�e� �o�u�t�l�e�t� �f�l�o�o�r �-

�Z�D� �d�i�r�e�c�t�l�y� �a�f�t�e�r� �t�h�e� �o�u�t�l�e�t

�A�r�e�a�s� �o�f
�A�p�p�l�i�c�a�t�i�o�n



�F�i�l�l�i�n�g� �s�y�s�t�e�m�s
�F�i�l�l�i�n�g� �p�i�p�e

�A�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e�s

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�6 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�4�/�1�9

�B�. �T�h�e� �a�d�d�i�t�i�o�n�a�l �n�o�z�z�l�e� �i�s� �i�n�s�t�a�l�l�e�d� �i�n� �t�h�e �c�o�n�v�e�y�i�n�g�l�i�n�e �- �o�f�t�e�n� �i�n� �t�h�e� �m�i�d�d�l�e� �o�r� �a�t� �t�h�e
�b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �e�n�t�i�r�e� �s�e�c�t�i�o�n �- �i�n� �o�r�d�e�r� �t�o� �o�p�t�i�m�i�s�e� �l�o�n�g �c�o�n�v�e�y�i�n�g� �l�i�n�e�s� �w�i�t�h �a�u�x�i�-
�l�i�a�r�y �a�i�r� �/ �c�o�n�v�e�y�i�n�g �g�a�s�.� �I�n� �t�h�e� �c�a�s�e� �o�f� �l�o�n�g� �c�o�n�v�e�y�i�n�g� �d�i�s�t�a�n�c�e�s�,� �s�e�g�r�e�g�a�t�i�o�n� �o�f
�s�o�l�i�d�s� �a�n�d �c�o�n�v�e�y�i�n�g �g�a�s� �o�f�t�e�n� �o�c�c�u�r�s� �d�u�r�i�n�g� �d�e�n�s�e� �p�h�a�s�e� �/� �p�l�u�g� �c�o�n�v�e�y�i�n�g�.
�A� �p�a�r�t�i�a�l� �q�u�a�n�t�i�t�y �o�f �c�o�n�v�e�y�i�n�g �g�a�s� �i�s� �i�n�t�r�o�d�u�c�e�d� �v�i�a� �t�h�e� �a�u�x�i�l�i�a�r�y� �n�o�z�z�l�e� �t�o� �c�o�m�p�e�n�-
�s�a�t�e� �f�o�r� �t�h�e� �g�a�s� �s�h�o�r�t�a�g�e�.� �A� �s�p�e�c�i�a�l� �d�e�l�i�v�e�r�y� �l�i�n�e� �a�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e� �i�n�s�e�r�t� �i�s� �u�s�e�d
�h�e�r�e� �t�o� �p�r�e�v�e�n�t� �t�h�e� �m�a�t�e�r�i�a�l� �f�l�o�w� �o�r� �t�h�e� �d�e�l�i�v�e�r�y� �r�a�t�e� �f�r�o�m� �b�e�i�n�g� �a�f�f�e�c�t�e�d� �b�y� �t�h�e
�s�t�a�n�d�a�r�d� �t�o� �t�i�e� �u�p� �t�h�e �a�u�x�i�l�i�a�r�y� �n�o�z�z�l�e� �i�n�s�e�r�t�.

�P�i�c�t�u�r�e�: �P�i�c�t�u�r�e�:
�A�d�d�i�t�i�o�n�a�l� �a�i�r� �s�u�p�p�l�y� �A�p�p�l�i�c�a�t�i�o�n �- �A�d�d�i�t�i�o�n�a�l� �a�i�r� �F�i�l�l�i�n�g� �l�i�n�e� �c�e�n�t�r�e �-
�Z�D� �d�i�r�e�c�t�l�y� �a�t� �t�h�e� �s�u�p�p�l�y� �p�o�i�n�t �Z�D� �i�n� �t�h�e� �c�e�n�t�r�e� �o�f� �t�h�e� �l�i�n�e

�C�. �T�h�e� �a�d�d�i�t�i�o�n�a�l �n�o�z�z�l�e� �i�s� �u�s�e�d� �t�o� �r�e�d�u�c�e� �t�h�e� �l�e�a�k�a�g�e� �a�i�r� �a�t� �a� �c�e�l�l�u�l�a�r� �w�h�e�e�l �-
�v�e�r�t�i�c�a�l� �f�a�l�l �o�r� �b�l�o�w�-�t�h�r�o�u�g�h� �a�i�r�l�o�c�k� �(�i�n�j�e�c�t�o�r� �p�r�i�n�c�i�p�l�e�)� �B�y�p�a�s�s� �s�o�l�u�t�i�o�n�.

�P�i�c�t�u�r�e�:
�B�y�p�a�s�s� �a�p�p�l�i�c�a�t�i�o�n �- �Z�D� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�e�e�d�i�n�g� �s�h�o�e

�A�r�e�a�s� �o�f
�A�p�p�l�i�c�a�t�i�o�n
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�6 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�4�/�1�9

�T�h�e� �d�u�s�t�-�g�a�s� �m�i�x�t�u�r�e� �i�s� �v�a�r�i�e�d� �b�y� �c�h�a�n�g�i�n�g� �t�h�e� �o�r�i�f�i�c�e� �i�n�s�e�r�t�.

ðØ �T�h�e� �a�d�d�i�t�i�o�n�a�l �n�o�z�z�l�e� �Z�D� �c�o�n�s�i�s�t�s� �o�f� �t�h�e� �n�o�z�z�l�e �h�o�u�s�i�n�g�,� �t�h�e� �o�r�i�f�i�c�e� �i�n�s�e�r�t
�i�n�c�l�u�d�i�n�g� �a� �s�e�a�l� �f�o�r� �t�h�e� �n�o�z�z�l�e� �i�n�s�e�r�t�.

ðØ �T�h�e� �i�n�s�e�r�t� �c�a�n� �b�e� �d�r�i�l�l�e�d� �u�p� �t�o� �a� �s�p�e�c�i�f�i�e�d� �d�i�a�m�e�t�e�r� �a�s� �r�e�q�u�i�r�e�d� �o�r� �a� �s�p�e�c�i�a�l
�c�y�l�i�n�d�r�i�c�a�l� �i�n�s�e�r�t� �i�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �f�i�l�l�i�n�g� �l�i�n�e�s�.

ðØ �D�u�e� �t�o� �t�h�e� �t�a�n�g�e�n�t�i�a�l� �a�r�r�a�n�g�e�m�e�n�t� �o�f� �t�h�e� �a�i�r� �n�o�z�z�l�e�,� �t�h�e� �a�i�r� �i�n�l�e�t� �i�s� �l�a�r�g�e�l�y� �v�o�r�t�e�x�-
�f�r�e�e�.

ðØ �C�a�s�e�: �G�r�e�y� �c�a�s�t� �i�r�o�n� �E�N�-�G�J�L�-�2�0�0� �o�r

�V�e�r�s�i�o�n� �D�N� �8�0� �i�n� �s�p�h�e�r�o�i�d�a�l� �c�a�s�t� �i�r�o�n� �E�N�-�G�J�S�-�4�0�0�-�1�5

�o�r� �a�s� �w�e�l�d�e�d� �s�t�e�e�l� �o�r� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �c�o�n�s�t�r�u�c�t�i�o�n

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

ðØ �P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

ðØ �T�o�p� �c�o�a�t�: �2�K�;� �R�A�L� �9�0�0�6�;� �4�0�µ�m

ðØ �S�h�u�t�-�o�f�f� �c�o�n�e�: �E�N�-�G�J�L�-�2�0�0�,� �w�e�l�d�e�d� �s�t�e�e�l� �o�r� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �c�o�n�s�t�r�u�c�t�i�o�n

ðØ �I�n�n�e�r� �c�o�n�e�: �n�o�t �p�a�i�n�t�e�d

�D�e�t�a�i�l�s� �/ �D�e�s�i�g�n

�F�i�n�i�s�h
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�6 �- �4
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�4�/�1�9

�D�i�m�e�n�s�i�o�n� �t�a�b�l�e� �a�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e

�D�N�1 �A �B �C �D�1 �D�2 �d�1 �d�2 �d�3 �E

�5�0 �6�5 �1�1�5 �3�0 �1�6�5 �1�1�5 �4� �x� �M� �1�6�4� �x� �Ø� �1�8�4� �x �Ø� �1�4 �9�6

�6�5 �8�5 �1�2�5 �4�2�,�5 �1�8�5 �1�6�5 �4� �x� �M� �1�6�4� �x� �Ø� �1�8�4� �x� �Ø� �1�8 �1�2�0

�8�0 �8�5 �1�3�0 �4�2�,�5 �2�0�0 �1�6�5 �8� �x� �M� �1�6�8� �x� �Ø� �1�8�4� �x� �Ø� �1�8 �1�3�0

�0 �7�5 �1�5�0 �5�5 �2�2�0 �1�6�5 �8� �x� �Ø� �1�8�8� �x� �Ø� �1�8�4� �x� �Ø� �1�8 �1�4�5

�1�2�5 �7�5 �1�7�0 �6�8 �2�5�0 �1�6�5 �8� �x� �M� �1�6�8� �x� �Ø� �1�8�4� �x� �Ø� �1�8 �1�8�5

�1�5�0 �1�0�0 �1�9�0 �7�5 �2�8�5 �1�8�5 �8� �x� �Ø� �2�3�8� �x� �Ø� �2�3�4� �x� �Ø� �1�8 �2�1�0

�2�0�0 �1�2�5 �2�0�0 �1�0�0 �3�4�0 �2�0�0 �8� �x� �Ø� �2�3�8� �x� �Ø� �2�3�8� �x� �Ø� �1�8 �2�5�0

�K�1 �K�2 �D�N�2 �D�N�3 �L�1 �L�2 �S�1 �S�2

�1�2�5 �8�5 �3�7 �2�5 �2�0�0 �1�9�5 �1�8 �1�6

�1�4�5 �1�2�5 �4�5 �5�0 �2�5�0 �2�4�5 �1�8 �1�6

�1�6�0 �1�2�5 �5�0 �5�0 �3�0�0 �2�9�5 �2�2 �1�8

�1�8�0 �1�2�5 �5�0 �5�0 �3�0�0 �2�9�5 �2�2 �1�8

�2�1�0 �1�2�5 �9�0 �5�0 �3�0�0 �2�9�5 �2�2 �1�8

�2�4�0 �1�4�5 �1�0�0 �6�5 �3�0�0 �2�9�5 �2�2 �1�8

�2�9�5 �1�6�0 �1�2�5 �8�0 �4�0�0 �3�9�7 �2�4 �1�8

�T�e�c�h�n�i�c�a�l� �d�a�t�a� �a�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e

�D�N� �5�0 �D�N� �6�5 �D�N� �8�0 �D�N� �1�0�0 �D�N� �1�2�5 �D�N� �1�5�0 �D�N� �2�0�0

�W�e�i�g�h�t �k�g �1�2 �2�0 �2�5 �3�1 �3�8 �5�2 �8�0
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�6 �- �5
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�4�/�1�9

�A�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e� �w�i�t�h� �s�t�a�n�d�a�r�d� �i�n�s�e�r�t� �d�i�r�e�c�t�l�y� �a�t �t�h�e� �h�i�g�h�-�p�r�e�s�s�u�r�e� �c�o�n�v�e�y�i�n�g� �s�y�s�t�e�m

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�D�N� �5�0 �7�0�7� �1�0� �0�0�1

�D�N� �6�5 �7�0�7� �1�0� �0�0�2

�D�N� �8�0 �7�2�2� �1�0� �0�0�3

�D�N� �1�0�0 �7�0�7� �1�0� �0�0�4

�D�N� �1�2�5 �7�0�7� �1�0� �0�0�5

�D�N� �1�5�0 �7�0�7� �1�0� �0�0�6

�D�N� �2�0�0 �7�0�7� �1�0� �0�1�6

�A�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e� �w�i�t�h� �f�i�l�l�i�n�g� �l�i�n�e� �i�n�s�e�r�t� �f�o�r� �p�i�p�e�l�i�n�e�s� �a�n�d �d�i�r�e�c�t�l�y� �a�f�t�e�r� �t�h�e� �r�o�t�a�r�y� �v�a�l�v�e

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�D�N� �5�0 �7�0�7� �1�0� �0�0�7

�D�N� �6�5 �7�0�7� �1�0� �0�0�8

�D�N� �8�0 �7�2�2� �1�0� �0�0�9

�D�N� �1�0�0 �7�0�7� �1�0� �0�1�0

�D�N� �1�2�5 �7�0�7� �1�0� �0�1�1

�D�N� �1�5�0 �7�0�7� �1�0� �0�1�2

�D�N� �2�0�0 �7�0�7� �1�0� �0�1�7

�S�p�a�r�e� �p�a�r�t�s

�A�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e �h�o�u�s�i�n�g

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�D�N� �5�0 �4�5�-�0�2�6�-�G�G

�D�N� �6�5 �4�5�-�0�0�7�-�G�G

�D�N� �8�0 �4�5�-�0�1�0�-�G�G�G

�D�N� �1�0�0 �4�5�-�0�0�1�-�G�G

�D�N� �1�2�5 �4�5�-�0�1�3�-�G�G

�D�N� �1�5�0 �4�5�-�0�4�2�-�G�G

�D�N� �2�0�0 �4�5�-�0�3�1�-�S�2�3�5
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�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �6�.�6 �- �6
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�4�/�1�9

�C�o�n�i�c�a�l� �i�n�s�e�r�t� �f�o�r� �a�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�D�N� �5�0 �4�5�-�0�2�7�-�G�G

�D�N� �6�5 �4�5�-�0�0�8�-�G�G

�D�N� �8�0 �4�5�-�0�1�1�-�G�G�G

�D�N� �1�0�0 �4�5�-�0�0�2�-�G�G

�D�N� �1�2�5 �4�5�-�0�1�4�-�G�G

�D�N� �1�5�0 �4�5�-�0�4�1�-�G�G

�D�N� �2�0�0 �4�5�-�0�3�2�-�G�G

�C�y�l�i�n�d�r�i�c�a�l� �i�n�s�e�r�t� �f�o�r� �a�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�D�N� �5�0 �A�u�f� �A�n�f�r�a�g�e

�D�N� �6�5 �A�u�f� �A�n�f�r�a�g�e

�D�N� �8�0 �A�u�f� �A�n�f�r�a�g�e

�D�N� �1�0�0�/�8�0 �4�5�-�2�0�3

�D�N� �1�2�5�/�1�0�0 �4�5�-�2�0�4

�D�N� �1�5�0�/�1�2�5 �4�5�-�1�0�1�7

�D�N �1�5�0 �A�u�f� �A�n�f�r�a�g�e

�D�N� �2�0�0 �A�u�f� �A�n�f�r�a�g�e

�F�l�a�t� �g�a�s�k�e�t� �f�o�r� �u�s�e� �w�i�t�h� �a�d�d�i�t�i�o�n�a�l� �n�o�z�z�l�e

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�D�N� �5�0 �4�5�-�1�0�0

�D�N� �6�5 �4�5�-�1�0�1

�D�N� �8�0 �4�5�-�1�0�2

�D�N� �1�0�0 �4�5�-�1�0�3

�D�N� �1�2�5 �4�5�-�1�0�4

�D�N� �1�5�0 �4�5�-�1�0�5

�D�N� �2�0�0 �4�5�-�1�0�6
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�C�o�n�v�e�y�o�r�s �/ �D�o�s�a�g�e�s
�S�c�r�e�w� �c�o�n�v�e�y�o�r�s

�T�u�b�u�l�a�r �s�c�r�e�w� �c�o�n�v�e�y�o�r

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�1 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

�T�U�B�U�L�A�R �S�C�R�E�W� �C�O�N�V�E�Y�O�R

�F�O�R� �H�O�R�I�Z�O�N�T�A�L� �A�N�D� �R�I�S�I�N�G� �C�O�N�V�E�Y�I�N�G� �O�F� �D�R�Y� �B�U�L�K� �M�A�T�E�R�I�A�L�S

�S�c�r�e�w� �c�o�n�v�e�y�o�r�s� �f�o�r� �h�o�r�i�z�o�n�t�a�l� �a�n�d� �r�i�s�i�n�g �c�o�n�v�e�y�i�n�g� �(�u�p� �t�o� �4�5�°�)� �o�f� �d�r�y�,� �p�o�w�d�e�r�y� �t�o
�g�r�a�n�u�l�a�r� �b�u�l�k� �m�a�t�e�r�i�a�l�s�.� �S�t�a�n�d�a�r�d� �t�u�b�e� �d�i�a�m�e�t�e�r� �a�n�d� �a� �m�o�d�u�l�a�r� �s�y�s�t�e�m� �f�o�r� �s�c�r�e�w
�a�s�s�e�m�b�l�y� �g�u�a�r�a�n�t�e�e� �q�u�a�l�i�t�y� �a�n�d� �a�n� �o�p�t�i�m�a�l� �p�r�i�c�e�-�p�e�r�f�o�r�m�a�n�c�e� �r�a�t�i�o

ðØ �T�h�e� �b�a�s�i�c� �g�e�a�r� �m�o�t�o�r�s �a�r�e� �d�e�s�i�g�n�e�d� �f�o�r� �t�h�e� �b�u�i�l�d�i�n�g �i�n�d�u�s�t�r�y�.� �T�w�o �t�y�p�e�s� �o�f
�m�o�t�o�r�s �w�i�t�h� �t�h�r�e�e� �t�r�a�n�s�m�i�s�s�i�o�n� �r�a�t�i�o�s� �a�r�e� �a�v�a�i�l�a�b�l�e�.

ðØ �4�-�p�o�l�e� �l�E�C� �s�t�a�n�d�a�r�d� �m�o�t�o�r�s� �f�r�o�m� �2�.�2� �t�o� �2�2� �k�W� �p�r�o�v�i�d�e� �a� �w�i�d�e� �r�a�n�g�e� �o�f
�c�o�n�v�e�y�i�n�g� �c�a�p�a�c�i�t�i�e�s�.

ðØ �T�h�e� �c�o�m�p�a�c�t� �d�e�s�i�g�n�,� �p�r�o�g�r�e�s�s�i�v�e� �h�e�l�i�x� �p�i�t�c�h� �a�n�d� �e�s�p�e�c�i�a�l�l�y� �t�h�e� �s�p�r�i�n�g�-�l�o�a�d�e�d
�s�t�u�f�f�i�n�g� �b�o�x� �s�e�a�l� �a�r�e� �e�s�s�e�n�t�i�a�l� �a�d�v�a�n�t�a�g�e�s� �f�o�r� �t�r�o�u�b�l�e�-�f�r�e�e� �o�p�e�r�a�t�i�o�n�.

ðØ �T�h�e� �s�t�a�n�d�a�r�d� �g�e�a�r� �u�n�i�t� �i�s� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �s�c�r�e�w� �h�e�l�i�x� �a�n�d� �t�h�e� �b�e�a�r�i�n�g� �u�n�i�t�s� �b�y� �a
�m�a�i�n�t�e�n�a�n�c�e�-�f�r�i�e�n�d�l�y� �s�p�l�i�n�e�d� �s�h�a�f�t� �c�o�n�n�e�c�t�i�o�n� �a�n�d� �e�n�a�b�l�e�s� �m�a�x�i�m�u�m� �f�l�e�x�i�b�i�l�i�t�y� �i�n
�t�h�e� �p�l�a�n�n�i�n�g�,� �p�r�o�d�u�c�t�i�o�n�,� �p�l�a�c�e�m�e�n�t� �a�n�d� �a�s�s�e�m�b�l�y� �o�f� �t�h�e� �s�c�r�e�w� �c�o�n�v�e�y�o�r�s�.

ðØ �I�n�d�i�v�i�d�u�a�l� �s�c�r�e�w� �i�n�l�e�t� �a�n�d� �o�u�t�l�e�t� �d�e�s�i�g�n�s� �u�s�i�n�g� �f�l�a�n�g�e�s�,� �p�i�p�e� �b�e�a�d�s� �o�r� �u�n�i�v�e�r�s�a�l
�i�n�l�e�t�s� �f�o�r� �a�d�j�u�s�t�i�n�g� �i�n�c�l�i�n�a�t�i�o�n� �a�n�d� �d�i�s�p�l�a�c�e�m�e�n�t� �a�n�g�l�e�s� �c�o�m�p�l�e�t�e� �t�h�e� �m�o�d�u�l�a�r
�s�y�s�t�e�m� �a�n�d� �s�i�m�p�l�i�f�y� �i�n�s�t�a�l�l�a�t�i�o�n�.

ðØ �O�p�t�i�o�n�a�l� �H�a�r�d�o�x� �s�p�i�r�a�l� �o�r�,� �d�e�p�e�n�d�i�n�g �o�n� �t�h�e� �m�e�d�i�u�m� �t�o� �b�e� �p�u�m�p�e�d�,� �s�p�e�c�i�a�l�l�y
�t�r�e�a�t�e�d� �s�c�r�e�w� �h�e�l�i�x�,� �e�n�a�b�l�e� �o�p�t�i�m�u�m� �s�e�r�v�i�c�e� �l�i�f�e�,� �e�v�e�n� �u�n�d�e�r� �e�x�t�r�e�m�e� �o�p�e�r�a�t�i�n�g
�c�o�n�d�i�t�i�o�n�s�.

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5
�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m
�T�o�p� �c�o�a�t�: �2�K�;� �4�0�µ�m�; �s�c�r�e�w �R�A�L� �9�0�0�6

�D�r�i�v�e� �a�n�d� �e�n�d� �b�e�a�r�i�n�g� �u�n�i�t�s �R�A�L� �5�0�1�0
�o�t�h�e�r� �R�A�L �c�o�l�o�u�r�s� �o�n� �r�e�q�u�e�s�t

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�C�o�n�v�e�y�o�r�s �/ �D�o�s�a�g�e�s
�S�c�r�e�w� �c�o�n�v�e�y�o�r�s

�T�u�b�u�l�a�r �s�c�r�e�w� �c�o�n�v�e�y�o�r

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�1 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

�S�y�s�t�e�m� �c�o�n�f�i�g�u�r�a�t�i�o�n�:

�I�n� �t�h�e� �c�a�s�e� �o�f� �a�b�r�a�s�i�v�e� �m�e�d�i�a�,� �H�a�r�d�o�x� �c�o�i�l�s� �o�r� �c�o�i�l�s� �a�r�m�o�u�r�e�d� �b�y
�h�a�r�d�f�a�c�i�n�g� �c�a�n� �b�e� �u�s�e�d�.

�C�o�n�s�t�r�u�c�t�i�o�n
�o�f� �t�h�e� �t�u�b�u�l�a�r

�s�c�r�e�w� �c�o�n�v�e�y�o�r

�N�o�t�i�c�e

ðG

�U�n�i�v�e�r�s�a�l� �i�n�l�e�t�:

�T�h�e� �u�n�i�v�e�r�s�a�l� �i�n�l�e�t� �f�o�r� �i�n�c�l�i�n�a�t�i�o�n� �a�n�d� �d�i�s�l�o�c�a�t�i�o�n� �a�d�j�u�s�t�m�e�n�t� �s�i�m�p�l�i�f�i�e�s� �i�n�s�t�a�l�l�a�t�i�o�n� �a�n�d
�c�o�m�p�e�n�s�a�t�e�s� �f�o�r� �i�n�a�c�c�u�r�a�c�i�e�s�.



�C�o�n�v�e�y�o�r�s �/ �D�o�s�a�g�e�s
�S�c�r�e�w� �c�o�n�v�e�y�o�r�s

�T�u�b�u�l�a�r �s�c�r�e�w� �c�o�n�v�e�y�o�r

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�1 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

�C�o�n�v�e�y�i�n�g� �c�a�p�a�c�i�t�y� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �s�c�r�e�w� �s�p�e�e�d

�T�w�o� �g�e�a�r� �u�n�i�t� �t�y�p�e�s� �a�n�d� �4�-�p�o�l�e� �m�o�t�o�r�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �f�o�r� �o�p�t�i�m�u�m� �d�e�s�i�g�n
�f�r�o�m� �2�.�2 �- �2�2� �k�W� �t�o� �c�h�o�o�s�e� �f�r�o�m�.� �A�t� �r�e�d�u�c�e�d� �s�p�e�e�d� �a�n�d� �p�o�w�e�r� �t�h�r�o�u�g�h�p�u�t�,� �w�e�a�k�e�r
�m�o�t�o�r�s�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �t�a�b�l�e�,� �a�r�e� �u�s�e�d�. �O�p�t�i�o�n�a�l�l�y� �a�v�a�i�l�a�b�l�e� �f�o�r
�r�e�d�u�c�t�i�o�n� �o�f� �t�h�e� �s�p�e�e�d� �6�-�p�o�l�e� �m�o�t�o�r�s� �a�n�d� �s�p�e�c�i�a�l� �g�e�a�r�s� �a�r�e� �a�v�a�i�l�a�b�l�e�.

�S�t�a�n�d�a�r�d
�t�r�a�n�s�l�a�t�i�o�n�s

�C�o�n�v�e�y�o�r� �s�c�r�e�w�s� �w�i�t�h� �a� �s�t�a�n�d�a�r�d� �h�e�l�i�x� �p�i�t�c�h� �t�e�n�d� �t�o� �s�h�o�o�t� �t�h�r�o�u�g�h�,� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �f�l�o�w
�b�e�h�a�v�i�o�u�r �o�f� �t�h�e� �m�a�t�e�r�i�a�l� �a�n�d� �a� �p�i�t�c�h� �o�f� �l�e�s�s� �t�h�a�n� �1�0�°�.� �I�t� �i�s� �a�l�s�o� �p�o�s�s�i�b�l�e� �t�h�a�t� �t�h�e� �p�u�m�p�e�d
�m�e�d�i�u�m� �m�a�y� �r�u�n� �a�f�t�e�r� �t�h�e� �s�c�r�e�w� �h�a�s� �c�o�m�e� �t�o� �a� �s�t�a�n�d�s�t�i�l�l�.
�W�e� �r�e�c�o�m�m�e�n�d� �t�h�e� �i�n�s�t�a�l�l�a�t�i�o�n� �o�f� �o�v�e�r�t�r�a�v�e�l� �f�l�a�p�s� �a�t� �t�h�e� �s�c�r�e�w� �o�u�t�l�e�t� �!

�D�i�a�m�e�t�e�r�s�, �ø� �(�m�m�) �1�6�8 �1�9�3 �2�1�9 �2�7�3 �3�2�3

�S�p�i�r�a�l� �p�i�t�c�h� �i�n� �t�h�e� �i�n�l�e�t� �a�r�e�a�,� �(�m�m�)�1�0�0 �1�2�0 �1�4�0 �1�6�0 �2�0�0

�C�o�n�t�i�n�u�i�n�g� �P�r�o�g�r�e�s�s�i�v�e�,� �(�m�m�)�1�5�0 �1�7�0 �2�0�0 �2�5�0 �3�0�0

�S�t�a�n�d�a�r�d
�h�e�l�i�c�a�l� �p�i�t�c�h
�p�r�o�g�r�e�s�s�i�v�e



�C�o�n�v�e�y�o�r�s �/ �D�o�s�a�g�e�s
�S�c�r�e�w� �c�o�n�v�e�y�o�r�s

�T�u�b�u�l�a�r �s�c�r�e�w� �c�o�n�v�e�y�o�r

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�1 �- �4
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

�S�t�a�n�d�a�r�d� �i�n�p�u�t� �a�n�d
�o�u�t�l�e�t�s

�S�t�a�n�d�a�r�d
�c�o�n�n�e�c�t�i�o�n �f�l�a�n�g�e

�D�N �1�5�0 �1�7�5 �2�0�0 �2�5�0 �3�0�0 �3�5�0

�A �(�m�m�) �1�7�0 �1�9�5 �2�2�1 �2�7�5 �3�2�5 �3�5�8

�B �(�m�m�) �2�0�0 �2�5�0 �2�5�0 �3�0�0 �3�5�0 �4�0�0

�C �(�m�m�) �2�2�8 �2�7�8 �2�7�8 �3�2�8 �3�7�8 �4�4�0

�E �Ø� �(�m�m�) �1�4 �1�4 �1�4 �1�4 �1�4 �1�4

�n�° �4 �4 �4 �8 �8 �8

�S�* �(�m�m�) �6 �6 �6 �6 �6 �8
�S�*� �= �B�l�a�d�e� �t�h�i�c�k�n�e�s�s�,� � �n�°� �= �N�u�m�b�e�r� �o�f� �h�o�l�e�s

�S�p�e�c�i�a�l �c�o�n�n�e�c�t�i�o�n� �p�i�p�e� �+� �f�l�a�n�g�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s



�C�o�n�v�e�y�o�r�s �/ �D�o�s�a�g�e�s
�S�c�r�e�w� �c�o�n�v�e�y�o�r�s

�T�u�b�u�l�a�r �s�c�r�e�w� �c�o�n�v�e�y�o�r

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�1 �- �5
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

ðØ �P�o�l�e�-�c�h�a�n�g�i�n�g� �m�o�t�o�r�s

ðØ �F�r�e�q�u�e�n�c�y� �c�o�n�t�r�o�l�l�e�d� �m�o�t�o�r�s

ðØ �M�o�t�o�r�s� �w�i�t�h� �P�T�C� �t�h�e�r�m�i�s�t�o�r �m�o�n�i�t�o�r�i�n�g

ðØ �s�t�a�n�d�s�t�i�l�l� �m�o�n�i�t�o�r�s

ðØ �M�o�t�o�r� �m�a�k�e� �a�c�c�o�r�d�i�n�g� �t�o� �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s

ðØ �L�a�t�e�r�a�l� �g�e�a�r�e�d� �m�o�t�o�r�s� �w�i�t�h� �c�h�a�i�n �d�r�i�v�e

ðØ �B�e�a�r�i�n�g� �d�e�s�i�g�n� �f�o�r� �m�e�d�i�a� �t�e�m�p�e�r�a�t�u�r�e�s� �a�b�o�v�e� �8�0�°�C

ðØ �A�u�t�o�m�a�t�i�c� �l�u�b�r�i�c�a�t�o�r

ðØ �I�n�l�e�t� �a�n�d� �o�u�t�l�e�t� �s�p�i�g�o�t�s� �w�i�t�h� �s�p�e�c�i�a�l� �f�l�a�n�g�e� �o�r� �i�n� �r�e�c�t�a�n�g�u�l�a�r� �d�e�s�i�g�n

�T�h�e� �t�a�b�l�e� �v�a�l�u�e�s� �r�e�f�e�r� �t�o� �c�e�m�e�n�t �w�i�t�h� �a� �m�e�d�i�u�m� �b�u�l�k� �d�e�n�s�i�t�y� �o�f �1�.�1�5� �t�/�m�3�,� �w�i�t�h� �u�n�i�f�o�r�m
�m�a�t�e�r�i�a�l �e�n�t�r�y� �i�n�t�o� �t�h�e� �s�c�r�e�w� �c�o�n�v�e�y�o�r�.
�T�h�e� �d�r�i�v�e� �r�a�t�i�n�g�s� �r�e�f�e�r� �t�o� �4�-�p�o�l�e� �e�l�e�c�t�r�i�c� �m�o�t�o�r�s� �a�c�c�o�r�d�i�n�g� �t�o� �l�E�C� �s�t�a�n�d�a�r�d� �(�d�e�s�i�g�n� �B�5�)�.
�T�h�e� �o�u�t�p�u�t� �c�a�n� �b�e� �r�e�d�u�c�e�d� �p�r�o�p�o�r�t�i�o�n�a�l�l�y� �b�y� �u�p� �t�o� �1�0�%� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �s�c�r�e�w� �p�i�t�c�h� �a�n�d
�t�h�e� �p�u�m�p�e�d� �m�e�d�i�u�m�.
�T�a�b�l�e� �v�a�l�u�e�s� �w�i�t�h�o�u�t� �g�u�a�r�a�n�t�e�e�.

�A�v�a�i�l�a�b�l�e
�a�s� �a�n� �o�p�t�i�o�n

�D�r�i�v�e� �p�o�w�e�r� �o�f� �t�h�e
�s�c�r�e�w� �c�o�n�v�e�y�o�r�s



�C�o�n�v�e�y�o�r�s �/ �D�o�s�a�g�e�s
�S�c�r�e�w� �c�o�n�v�e�y�o�r�s

�T�u�b�u�l�a�r �s�c�r�e�w� �c�o�n�v�e�y�o�r

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�1 �- �6
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

�D�i�m�e�n�s�i�o�n�s� �t�a�b�l�e �t�u�b�u�l�a�r� �s�c�r�e�w� �c�o�n�v�e�y�o�r

�S�c�r�e�w� �d�i�a�m�e�t�e�r �1�6�8 �1�9�3 �2�1�9 �2�7�3 �3�2�3

�A �(�m�m�) �4�0 �4�0 �4�0 �4�0 �4�0

�ø� �B �(�m�m�) �a�c�c�o�r�d�i�n�g� �t�o� �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s� �s�e�e� �i�n�l�e�t�s� �a�n�d �o�u�t�l�e�t�s

�C �(�m�m�) �1�4�0 �1�5�0 �1�6�0 �1�8�0 �2�2�0

�ø� �D �(�m�m�) �a�c�c�o�r�d�i�n�g� �t�o� �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s� �s�e�e� �i�n�l�e�t�s� �a�n�d� �o�u�t�l�e�t�s

�E �(�m�m�) �1�4�0 �1�5�0 �1�6�0 �1�8�0 �2�2�0

�L �a�c�c�o�r�d�i�n�g� �t�o� �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s

�H�E �a�c�c�o�r�d�i�n�g� �t�o� �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s� �s�e�e� �i�n�l�e�t�s� �a�n�d� �o�u�t�l�e�t�s

�H�A �a�c�c�o�r�d�i�n�g� �t�o �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s� �s�e�e� �i�n�l�e�t�s� �a�n�d� �o�u�t�l�e�t�s

ðµ �0  � �4�5�° �a�c�c�o�r�d�i�n�g� �t�o� �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s

�M �L� �+� �C� �+� �E

�I�n�s�t�a�l�l�a�t�i�o�n� �d�i�m�e�n�s�i�o�n�s� �g�e�a�r�e�d� �m�o�t�o�r� �U� �2�.�1

�P�o�w�e�r �i�n� �k�W �2�,�2 �3 �4 �5�,�5 �7�,�5 �9�,�2 �1�1

�O �(�m�m�) �2�2�2 �2�2�2 �2�2�2 �2�2�2 �2�2�2 �2�2�2 �2�2�2

�P�* �(�m�m�) �2�9�8 �2�9�8 �3�2�5 �3�5�8 �3�9�9 �4�7�6 �4�7�6

�S �(�m�m�) �1�5�0 �1�5�0 �1�5�0 �1�5�0 �1�5�0 �1�5�0 �1�5�0

�R �(�m�m�) �1�5�8 �1�5�8 �1�5�8 �1�5�8 �1�5�8 �1�5�8 �1�5�8

�Q �(�m�m�) �1�2�5 �1�2�5 �1�2�5 �1�5�0 �1�5�0 �1�7�5 �1�7�5
�T�a�b�l�e� �v�a�l�u�e�s� �w�i�t�h�o�u�t� �g�u�a�r�a�n�t�e�e
�S�u�b�j�e�c�t� �t�o� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e�s

�*�D�i�f�f�e�r�e�n�t� �a�c�c�o�r�d�i�n�g� �t�o� �m�a�k�e



�C�o�n�v�e�y�o�r�s �/ �D�o�s�a�g�e�s
�S�c�r�e�w� �c�o�n�v�e�y�o�r�s

�T�u�b�u�l�a�r �s�c�r�e�w� �c�o�n�v�e�y�o�r

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�1 �- �7
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

�I�n�s�t�a�l�l�a�t�i�o�n� �d�i�m�e�n�s�i�o�n�s� �g�e�a�r�e�d� �m�o�t�o�r� �U� �3�.�1

�P�o�w�e�r �i�n� �k�W �(�m�m�) �4 �5�,�5 �7�,�5 �9�,�2 �1�1 �1�5 �1�8�,�5 �2�2

�O �(�m�m�) �2�6�8 �2�6�8 �2�6�8 �2�6�8 �2�6�8 �2�6�8 �2�6�8 �2�6�8

�P�* �(�m�m�) �3�2�5 �3�5�8 �3�9�9 �4�7�6 �4�7�6 �4�7�6 �5�1�9 �5�1�9

�S �(�m�m�) �2�0�5 �2�0�5 �2�0�5 �2�0�5 �2�0�5 �2�0�5 �2�0�5 �2�0�5

�R �(�m�m�) �2�0�0 �2�0�0 �2�0�0 �2�0�0 �2�0�0 �2�0�0 �2�0�0 �2�0�0

�Q �(�m�m�) �1�2�5 �1�5�0 �1�5�0 �1�7�5 �1�7�5 �1�7�5 �1�7�5 �1�7�5
�G�r�o�u�n�d �f�o�r� �4�-�p�o�l�e� �m�o�t�o�r�s



�C�o�n�v�e�y�o�r�s
�R�o�t�a�r�y� �v�a�l�v�e

�T�y�p�e �A

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�2 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

�F�O�R� �T�H�E� �E�F�F�I�C�I�E�N�T� �D�O�S�I�N�G� �O�F� �B�U�L�K� �G�O�O�D�S� �O�F �A�L�L� �K�I�N�D�S

�F�R�O�M� �S�I�L�O�S� �A�N�D� �B�U�N�K�E�R�S

ðØ �T�h�e �S�T�A�N�E�L�L�E �r�o�t�a�r�y� �v�a�l�v�e �i�s� �r�o�b�u�s�t�l�y �s�p�e�c�i�a�l� �d�e�s�i�g�n�e�d� �f�o�r� �u�s�e� �c�o�n�v�e�y�i�n�g� �a�n�d
�d�o�i�n�g� �o�f� �s�o�l�i�d� �p�r�o�d�u�c�t�s�.

ðØ �D�i�f�f�e�r�e�n�t� �c�e�l�l�u�l�a�r� �w�h�e�e�l�s�,� �c�o�m�b�i�n�e�d� �w�i�t�h� �a�n� �a�d�a�p�t�e�d� �n�u�m�b�e�r� �o�f �r�e�v�o�l�u�t�i�o�n�s�,� �e�n�a�b�l�e
�a� �f�i�n�e� �g�r�a�d�u�a�t�i�o�n� �o�f� �t�h�r�o�u�g�h� �f�l�o�w�.

ðØ �T�h�e �r�o�t�a�r�y� �v�a�l�v�e �i�s� �b�u�i�l�t� �u�p�o�n� �l�a�r�g�e� �d�i�m�e�n�s�i�o�n�e�d� �a�n�d� �p�e�r�m�a�n�e�n�t�l�y� �g�r�e�a�s�e�d �r�o�l�l�e�r
�b�e�a�r�i�n�g�s�,� �w�h�i�c�h� �a�r�e� �s�e�a�l�e�d� �b�y �s�h�a�f�t� �r�e�a�l�i�n�g�.

ðØ �T�h�e �r�o�t�a�r�y� �v�a�l�v�e �g�u�a�r�a�n�t�e�e�s� �p�e�r�f�e�c�t� �c�l�o�s�i�n�g�,� �d�u�e� �t�o� �c�l�o�s�e�d� �a�n�d� �a�c�c�u�r�a�t�e �d�e�s�i�g�n� �o�f
�c�a�s�i�n�g� �a�n�d� �v�a�l�v�e�s�.

ðØ �B�o�d�y� �a�n�d� �b�e�a�r�i�n�g� �c�a�p�: �C�a�s�t� �i�r�o�n

ðØ �C�e�l�l�u�l�a�r �w�h�e�e�l�: �S�t�e�e�l�,� �p�a�r�t�i�a�l�l�y� �w�i�t�h� �v�u�l�k�o�l�l�a�n� �s�t�r�i�p�s

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5
�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m
�T�o�p� �c�o�a�t�: �2�K�;� �4�0�µ�m�; �R�A�L� �9�0�0�6

�d�i�f�f�e�r�e�n�t �c�o�l�o�u�r�s� �o�n� �r�e�q�u�e�s�t

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�C�o�n�v�e�y�o�r�s
�R�o�t�a�r�y� �v�a�l�v�e

�T�y�p�e �A

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �7�.�2 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�7�/�1�8

�D�i�m�e�n�s�i�o�n� �D�r�a�w�i�n�g �C�e�l�l�u�l�a�r� �W�h�e�e�l� �S�l�u�i�c�e

�T�y�p�e �A
�2�0�0�/�0�,�6

�A
�2�0�0�/�1�,�8

�A
�2�0�0�/�3�,�2

�A
�2�0�0�/�4�,�3

�A
�3�0�0�/�7�,�4

�A
�3�0�0�/�1�1�,�4

�A
�3�0�0�/�1�3

�A
�3�5�0�/�1�8

�A
�3�5�0�/�2�4

�T�o�t�a�l� �h�e�i�g�h�t �(�m�m�)�3�0�0 �3�0�0 �3�0�0 �3�0�0 �4�2�0 �4�2�0 �4�2�0 �4�8�0 �4�8�0

�T�o�t�a�l� �l�e�n�g�t�h �(�m�m�)�5�2�0 �5�2�0 �5�2�0 �5�2�0 �5�9�5 �5�9�5 �5�9�5 �6�9�0 �6�9�0

�T�o�t�a�l �w�i�d�t�h �(�m�m�)�3�1�0 �3�1�0 �3�1�0 �3�1�0 �4�1�0 �4�1�0 �4�1�0 �4�1�0 �4�1�0

�I�n�l�e�t �(�m�m� �x� �m�m�)�2�0�0� �X
�2�0�0

�2�0�0� �X
�2�0�0

�2�0�0� �X
�2�0�0

�2�0�0� �X
�2�0�0 �3�0�0� �x� �3�0�0�3�0�0� �x� �3�0�0�3�0�0� �x� �3�0�0�3�5�0� �x� �3�5�0�3�5�0� �x� �3�5�0

�V�o�l�u�m�e �f�l�o�w �p�e�r
�r�o�t�a�t�i�o�n �(�l�) �0�,�6 �1�,�8 �3�,�2 �4�,�3 �7�,�4 �1�1�,�4 �1�3 �1�8 �2�4

�T�h�e�o�r�e�t�i�c�a�l
�v�o�l�u�m�e �f�l�o�w �f�o�r
�r�e�g�a�r�d�i�n�g
�2�5� �U�p�m� �(�m�3 �/� �h�)

�1�,�0 �3�,�5 �6�,�0 �7�,�5 �1�2 �1�8 �2�0 �2�5 �3�5

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�T�y�p�e �A� �2�0�0�/�0�,�6 �A
�2�0�0�/�1�,�8

�A
�2�0�0�/�3�,�2

�A
�2�0�0�/�4�,�3

�A
�3�0�0�/�7�,�4

�A
�3�0�0�/�1�1�,�4

�A� �3�0�0�/�1�3�A� �3�5�0�/�1�8�A� �3�5�0�/�2�4

�A�r�t�i�c�l�e
�n�u�m�b�e�r

�o�n� �r�e�q�u�e�s�t



�B�I�G� �B�A�G
�B�I�G�-�B�A�G �f�i�l�l�i�n�g� �s�t�a�t�i�o�n

�M�O�B�I�L�E� �B�I�G�-�B�A�G �f�i�l�l�i�n�g �s�t�a�t�i�o�n �S�B�B� �1�0�0�0� �M

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �8�.�1 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�8

�M�o�b�i�l�e� �B�I�G�-�B�A�G  � �f�i�l�l�i�n�g� �s�t�a�t�i�o�n �S�B�B� �1�0�0�0� �M

�T�h�e �m�o�b�i�l�e� �B�I�G�-�B�A�G� �f�i�l�l�i�n�g� �s�t�a�t�i�o�n� �S�B�B� �1�0�0�0� �M� �c�a�n� �b�e� �u�s�e�d �w�h�e�r�e�v�e�r �a� �B�I�G�-�B�A�G� �f�i�l�l�i�n�g
�s�t�a�t�i�o�n �v�i�a� �a�n� �e�x�i�s�t�i�n�g �l�o�a�d�i�n�g� �s�y�s�t�e�m�,� �e�.�g�.� �S�T�A�N�E�L�L�E� �J�E�T� �L�O�A�D�E�R �R�O�N�D�O�/�Q�U�A�D�R�O �i�s
�p�r�e�s�e�n�t�.

ðØ �M�o�b�i�l�:
�T�h�e� �f�i�l�l�i�n�g� �s�t�a�t�i�o�n� �c�a�n� �b�e� �e�a�s�i�l�y� �m�o�v�e�d� �w�i�t�h� �a� �f�o�r�k�l�i�f�t� �o�n�-�s�i�t�e

ðØ �M�u�l�t�i�p�l�e� �u�s�e �R�O�N�D�O�/�Q�U�A�D�R�O�:
�T�h�e� �e�x�i�s�t�i�n�g� �S�T�A�N�E�L�L�E� �j�e�t� �l�o�a�d�e�r�s� �R�O�N�D�O�/�Q�U�A�D�R�O� �n�o�r�m�a�l�l�y� �f�o�r� �o�p�e�n� �a�n�d� �c�l�o�s�e�d
�t�r�u�c�k� �l�o�a�d�i�n�g� �c�a�n� �a�l�s�o� �b�e �u�s�e�d� �f�o�r� �B�I�G�-�B�A�G� �l�o�a�d�i�n�g�.� �A�n� �a�d�a�p�t�a�t�i�o�n� �t�o� �e�x�i�s�t�i�n�g� �l�o�a�d�i�n�g
�s�y�s�t�e�m�s� �i�s� �a�l�s�o� �a�v�a�i�l�a�b�l�e �a�s� �a�n� �o�p�t�i�o�n�.

ðØ �F�l�e�x�i�b�l�e�:
�P�e�r�f�e�c�t� �h�e�i�g�h�t� �a�d�j�u�s�t�m�e�n�t� �d�u�e� �t�o� �t�w�o� �t�r�a�p�e�z�o�i�d�a�l� �s�c�r�e�w�s� �e�n�a�b�l�e�:
�a�) �t�h�e� �f�i�l�l�i�n�g� �o�f� �B�I�G�-�B�A�G�´�s� �w�i�t�h� �f�i�l�l�i�n�g� �h�e�i�g�h�t�s� �u�p �1�.�5�5�0� �m�m� �/� �o�p�t�i�o�n�a�l� �2�.�0�0�0� �m�m
�b�) �t�h�e� �a�d�a�p�t�a�t�i�o�n� �t�o� �d�i�f�f�e�r�e�n�t� �f�i�l�l�i�n�g� �h�o�s�e� �l�e�n�g�t�h� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �B�I�G�-�B�A�G
�m�a�n�u�f�a�c�t�u�r�e�r
�B�I�G�-�B�A�G�´�s� �u�p� �t�o� �1�4�0�0� �x� �1�3�6�0� �m�m� �g�r�o�u�n�d� �s�i�z�e� �f�i�t� �i�n�t�o� �o�u�r �S�B�B� �1�0�0�0� �M�.

ðØ �E�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �f�r�i�e�n�d�l�y�:
�T�h�e� �f�i�l�l�i�n�g�-�d�o�m�e� �h�a�s� �a�n� �a�s�p�i�r�a�t�i�o�n� �o�u�t�l�e�t� �t�o� �c�o�n�n�e�c�t� �t�o �c�e�n�t�r�a�l� �d�u�s�t� �e�x�t�r�a�c�t�i�o�n�.

�A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/ �d�e�s�i�g�n



�B�I�G� �B�A�G
�B�I�G�-�B�A�G �f�i�l�l�i�n�g� �s�t�a�t�i�o�n

�M�O�B�I�L�E� �B�I�G�-�B�A�G �f�i�l�l�i�n�g �s�t�a�t�i�o�n �S�B�B� �1�0�0�0� �M

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �8�.�1 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�8

�O�p�t�i�o�n�a�l�l�y�,� �a� �v�e�r�s�i�o�n� �w�i�t�h� �a� �d�i�r�e�c�t �f�i�l�t�e�r� �m�o�u�n�t�i�n�g� �B�E�L�F�I� �w�i�t�h� �o�n�-�s�i�t�e� �m�a�t�e�r�i�a�l� �c�a�n� �b�e
�a�d�a�p�t�e�d�.

ðØ �C�o�n�t�i�n�u�o�u�s� �l�o�a�d�i�n�g� �p�r�o�c�e�s�s�:
�T�h�e� �i�m�p�l�e�m�e�n�t�e�d� �v�a�c�u�u�m� �v�a�l�v�e� �e�n�s�u�r�e�s� �a�n� �u�n�w�a�n�t�e�d �c�o�n�t�r�a�c�t�i�o�n� �o�f� �B�I�G�-�B�A�G� �a�n�d� �/� �o�r
�b�e�l�l�o�w�.

ðØ �W�e�i�g�h�i�n�g� �u�n�i�t�:
�T�h�e� �w�e�i�g�h�i�n�g� �t�a�b�l�e� �i�s� �c�o�m�p�l�e�t�e�l�y� �d�e�c�o�u�p�l�e�d� �f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �i�n�f�l�a�t�a�b�l�e� �s�l�e�e�v�e� �a�n�d
�b�u�t�t�e�r�f�l�y� �v�a�l�v�e� �a�n�d� �t�h�e�r�e�f�o�r� �a� �m�a�x�i�m�u�m� �w�e�i�g�h�i�n�g� �a�c�c�u�r�a�c�y� �c�a�n� �b�e� �a�c�h�i�e�v�e�d�.

ðØ �R�e�l�i�a�b�i�l�i�t�y� �/� �q�u�a�l�i�t�y�:
�S�T�A�N�E�L�L�E� �q�u�a�l�i�t�y �- �r�u�g�g�e�d�i�z�e�d� �b�y� �p�e�r�f�e�c�t�-�e�n�g�i�n�e�e�r�e�d� � �d�u�r�a�b�l�e� �c�o�m�p�o�n�e�n�t�s�.

ðØ �O�p�t�i�o�n� �/� �m�o�d�i�f�i�c�a�t�i�o�n�s
�O�u�r� �o�w�n� �c�o�n�s�t�r�u�c�t�i�o�n� �d�e�p�a�r�t�m�e�n�t� �i�s� �a�b�l�e� �t�o� �d�o� �i�n�d�i�v�i�d�u�a�l �a�d�a�p�t�a�t�i�o�n�s� �/� �c�h�a�n�g�e�s� �a�n�y
�t�i�m�e�.

ðØ �S�t�e�e�l� �M�a�t�e�r�i�a�l�:

�D�e�-�r�u�s�t�: �S�A� �2�,�5
�p�r�i�m�e�r�: �2�K�; �E�P�;� �4�0�µ�m
�f�i�n�i�s�h� �p�a�i�n�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

ðØ �S�t�a�i�n�l�e�s�s� �S�t�e�e�l �:

�G�l�a�s�s� �b�e�a�d�s� �b�l�a�s�t�e�d

�D�e�t�a�i�l�s� �/ �D�e�s�i�g�n

�F�i�n�i�s�h



�B�I�G� �B�A�G
�B�I�G�-�B�A�G �f�i�l�l�i�n�g� �s�t�a�t�i�o�n

�M�O�B�I�L�E� �B�I�G�-�B�A�G �f�i�l�l�i�n�g �s�t�a�t�i�o�n �S�B�B� �1�0�0�0� �M

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0� � � � � � � � � �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �8�.�1 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�3�/�1�8

�T�e�c�h�n�i�c�a�l� �D�a�t�a

�F�r�a�m�e�: �p�r�o�f�i�l� �t�u�b�e� �1�0�0� �m�m� �x� �1�0�0� �m�m �w�i�t�h �f�o�r�k�l�i�f�t� �s�h�o�e�s
�F�i�l�l�i�n�g� �c�o�n�n�e�c�t�i�o�n�: �d�e�s�i�g�n�e�d� �f�o�r �J�E�T�-�L�O�A�D�E�R �t�y�p�e �Q�U�A�D�R�O
�V�a�c�u�u�m� �v�a�l�v�e�: �f�o�r� �v�e�n�t�i�l�a�t�i�n�g� �t�h�e� �B�I�G�-�B�A�G �s�t�a�t�i�o�n
�V�e�n�t� �P�i�p�e�: �D�N� �1�0�0� �w�i�t�h �c�o�v�e�r

�B�e�l�l�o�w�s�: �t�o� �c�o�m�p�e�n�s�a�t�e �t�h�e� �h�e�i�g�h�t �a�d�j�u�s�t�m�e�n�t

�S�u�s�p�e�n�s�i�o�n�: �a�d�j�u�s�t�m�e�n�t �f�o�r� �B�I�G�-�B�A�G� �i�n �h�e�i�g�h�t
�C�o�n�n�e�c�t�i�o�n� �d�e�v�i�c�e�: �f�o�r� �B�I�G�-�B�A�G� �w�i�t�h� �b�u�l�k�i�n�g� �a�n�d �c�o�u�n�t�e�r�-�c�u�f�f
�B�I�G�-�B�A�G� �h�e�i�g�h�t� �a�d�j�u�s�t�m�e�n�t�: �m�a�n�u�a�l� �r�a�c�k �w�i�n�c�h
�N�e�c�k� �s�i�z�e� �i�n�f�l�a�t�a�b�l�e �s�l�e�e�v�e�: �Ø� �3�5�0� �m�m
�B�u�t�t�e�r�f�l�y� �v�a�l�v�e �(�L�o�a�d�i�n�g�)�: �N�W� �2�5�0� �e�l�e�c�t�r�o� �p�n�e�u�m�a�t�i�c �o�p�e�r�a�t�e�d
�W�e�i�g�h�i�n�g� �p�l�a�t�f�o�r�m�: �s�u�i�t�a�b�l�e� �f�o�r� �p�a�l�l�e�t� �s�i�z�e �1�2�0�0� �m�m� �x� �1�2�0�0 �m�m

�B�I�G�-�B�A�G
�B�I�G�-�B�A�G� �s�i�z�e�: �t�o �M�a�x�. �B� �X� �T� �m�a�x�. �1�2�0�0 �m�m� �x �1�2�0�0 �m�m
�B�I�G�-�B�A�G� �h�e�i�g�h�t�: �w�i�t�h�o�u�t� �l�o�o�p�s �1�5�0�0 �m�m �/� �o�p�t�i�o�n�a�l� �2�0�0�0� �m�m
�B�I�G�-�B�A�G� �w�e�i�g�h�t�: �m�a�x�.� �2�0�0�0� �k�g
�B�I�G�-�B�A�G� �l�o�o�p� �l�e�n�g�t�h�: �3�3�0 �- �3�5�0� �m�m� �(�r�e�c�o�m�m�e�n�d�a�t�i�o�n�)
�L�e�n�g�t�h� �o�f� �f�i�l�l�i�n�g� �n�o�z�z�l�e�: �m�i�n�d�. �3�5�0�m�m
�S�i�z�e� �o�f� �f�i�l�l�i�n�g� �n�o�z�z�l�e�: �Ø �3�5�0� �m�m
�T�r�a�n�s�p�o�r�t�: �w�i�t�h� �p�a�l�l�e�t �a�n�d� �a �f�o�r�k�l�i�f�t
�A�l�t�e�r�n�a�t�i�v�e�: �w�i�t�h� �a� �f�o�r�k�l�i�f�t� �a�n�d �B�I�G�-�B�A�G �l�o�o�p�s

�L�o�a�d �c�e�l�l�s�: �4� �x� �1�.�0�0�0� �k�g
�W�e�i�g�h�i�n�g� �t�e�r�m�i�n�a�l�: �p�o�w�e�r �s�u�p�p�l�y �2�4�V�D�C

�4� �d�i�g�i�t�a�l �i�n�p�u�t�s� �a�n�d� �o�u�t�p�u�t�s
�R�S�-�4�8�5 �i�n�t�e�r�f�a�c�e
�t�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e �-�2�0�°�C �u�p� �t�o �+�5�0�°�C

�A�i�r� �b�l�o�w�e�r�: �p�e�r�f�e�c�t� �f�i�l�l�i�n�g� �o�f� �i�n�l�i�n�e�r� �B�I�G�-�B�A�G�´�s
�p�o�w�e�r� �s�u�p�p�l�y� �a�i�r� �b�l�o�w�e�r
�4�0�0�V�/�5�0� �H�z�,� �0�,�3�7� �k�W

�C�o�n�t�r�o�l� �u�n�i�t�: �s�t�a�n�d�a�r�d �c�o�n�t�r�o�l �u�n�i�t� �f�o�r� �i�n�f�l�a�t�a�b�l�e� �s�l�e�e�v�e�,� �w�e�i�g�h�i�n�g
�t�e�r�m�i�n�a�l�,� �a�i�r� �b�l�o�w�e�r� �a�n�d� �p�o�t�e�n�t�i�a�l� �f�r�e�e �c�o�n�t�a�c�t�s
�4�0�0�V�A�C�/�1�6�A

�O�p�t�i�o�n�a�l�: �f�i�l�l�i�n�g� �s�e�n�s�o�r �f�o�r �B�I�G�-�B�A�G

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�B�I�G�-�B�A�G �F�I�L�L�I�N�G� �S�T�A�T�I�O�N �S�B�B� �1�0�0�0� �M

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�D�e�s�i�g�n �n�o�r�m�a�l �s�t�e�e�l �S�2�3�5�J�R

�M�o�b�i�l�e �B�I�G�-�B�A�G �f�i�l�l�i�n�g� �s�t�a�t�i�o�n �i�n�c�l�. �c�o�n�t�r�o�l�,
�w�e�i�g�h�i�n�g� �s�y�s�t�e�m�, �b�l�o�w� �u�p� �c�l�a�m�p�, �b�u�t�t�e�r�f�l�y� �v�a�l�v�e�,
�a�i�r �b�l�o�w�e�r

�7�5�6� �1�0� �0�0�1

�P�r�o�d�u�c�t� �c�o�n�t�a�c�t �p�a�r�t�s� �i�n� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l

�M�o�b�i�l�e� �B�I�G�-�B�A�G� �f�i�l�l�i�n�g� �s�t�a�t�i�o�n �A�T�E�X �Z�o�n�e� �2�1�,
�f�i�l�l�i�n�g� �s�e�n�s�o�r�, �b�l�o�w� �u�p� �c�l�a�m�p�, �b�u�t�t�e�r�f�l�y� �v�a�l�v�e �7�5�6� �1�0� �0�0�2



�B�a�g�e�m�p�t�y�i�n�g
�S�a�c�k� �h�a�n�d�l�i�n�g

�B�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n �S�S�A�-�1�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �8�.�2 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�B�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n �S�S�A�-�1�0

�T�h�e� �S�t�a�n�e�l�l�e �b�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n �S�S�A�-�1�0� �c�o�n�s�i�s�t�s� �o�f� �a� �s�t�a�b�l�e �r�o�b�u�s�t �s�t�e�e�l� �c�o�n�s�t�r�u�c�t�i�o�n
�w�i�t�h� �a�c�c�e�s�s� �d�o�o�r� �a�n�d� �s�e�n�s�o�r�,� �i�n�s�e�r�t�e�d� �s�a�f�e�t�y�g�r�i�d�,� �s�i�g�n�a�l� �l�a�m�p�,� �i�n�t�e�g�r�a�t�e�d� �s�u�c�t�i�o�n� �f�i�l�t�e�r
�s�y�s�t�e�m� �a�n�d� �f�i�l�t�e�r� �c�o�n�t�r�o�l� �F�S�T�.� �T�h�e� �b�a�g� �i�n�f�e�e�d� �i�s� �e�s�p�e�c�i�a�l�l�y �d�e�s�i�g�n�e�d� �f�o�r� �l�o�w�-�d�u�s�t� �b�a�g
�e�m�p�t�y�i�n�g� �a�n�d �p�r�o�v�i�d�e�s� �t�h�e� �b�e�s�t� �p�o�s�s�i�b�l�e� �o�p�e�r�a�t�o�r� �p�r�o�t�e�c�t�i�o�n�.� �A� �g�u�i�d�e�d� �a�i�r� �f�l�o�w� �k�e�e�p�s� �t�h�e
�d�u�s�t� �a�w�a�y� �f�r�o�m� �t�h�e� �o�p�e�r�a�t�o�r� �a�n�d� �g�u�i�d�e�s� �i�t� �d�i�r�e�c�t�l�y� �i�n�t�o� �t�h�e� �f�i�l�t�e�r�.� �D�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �p�r�o�c�e�s�s
�s�p�e�c�i�f�i�c�a�t�i�o�n�,� �p�r�o�d�u�c�t� �c�a�n� �b�e� �r�e�t�u�r�n�e�d� �t�o� �t�h�e� �p�r�o�c�e�s�s� �c�o�n�t�a�i�n�e�r� �o�r� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �c�o�n�t�a�i�n�e�r�.

�O�p�t�i�o�n�s�:

ðØ �B�a�g� �t�r�a�y� �f�o�r� �d�e�p�o�s�i�t�i�n�g� �t�h�e� �c�o�n�t�a�i�n�e�r
ðØ �E�m�p�t�y� �b�a�g� �e�j�e�c�t�i�o�n
ðØ �M�a�t�e�r�i�a�l�:� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l �1�.�4�3�0�1� �/� �1�.�4�5�7�1

ðØ �R�u�s�t� �r�e�m�o�v�a�l�: �S�A� �2�,�5

�P�r�i�m�e�r�: �2�K�;� �4�0�µ�m

�T�o�p� �c�o�a�t�: �2�K�; �R�A�L� �9�0�0�6�;� �4�0�µ�m

�A�r�e�a�s� �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/� �E�x�p�l�a�n�a�t�i�o�n

�F�i�n�i�s�h



�B�a�g�e�m�p�t�y�i�n�g
�S�a�c�k� �h�a�n�d�l�i�n�g

�B�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n �S�S�A�-�1�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �8�.�2 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�D�i�m�e�n�s�i�o�n�s

�B�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n �S�S�A�-�1�0

�W�i�d�t�h �1�3�0�0

�H�e�i�g�h�t �1�7�5�0

�D�e�p�t�h �1�1�0�0

�T�e�c�h�n�i�c�a�l� �d�a�t�a �b�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n �S�S�A�-�1�0

�B�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n� �S�S�A�-�1�0

�O�p�e�n�i�n�g� �s�a�c�k� �c�h�u�t�e �7�4�0� �x� �5�5�5� �m�m

�S�e�n�s�o�r �2�4�V� �D�C

�S�i�g�n�a�l� �l�a�m�p �2�4�V� �D�C

�F�i�l�t�e�r �B�e�l�f�i� �1�0�,� �m�o�t�o�r� �2�3�0�/�4�0�0� �V�,� �5�0� �H�z

�T�o�t�a�l� �w�e�i�g�h�t �1�6�5� �k�g
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�S�a�c�k� �h�a�n�d�l�i�n�g

�B�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n �S�S�A�-�1�0

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �8�.�2 �- �3
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�1�0�/�1�8

�T�e�c�h�n�i�c�a�l� �d�a�t�a �B�e�l�f�i

�M�o�d�e�l �1�0

�C�a�p�a�c�i�t�y� �N�m�3�/�h �5�0�0

�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e �1�2�0�°� �C

�F�i�l�t�e�r� �c�a�r�t�r�i�d�g�e�s� �/� �p�c�s�. �3 �- �2�4�V� �/� �D�C

�F�i�l�t�e�r� �m�e�d�i�u�m �p�o�l�y�e�s�t�e�r

�S�o�l�e�n�o�i�d� �v�a�l�v�e�s� �/� �p�c�s�. �3

�O�p�e�r�a�t�i�n�g� �p�r�e�s�s�u�r�e �2�,�5� �b�a�r

�A�i�r� �c�o�n�n�e�c�t�i�o�n �/� �m�m �ø� �1�2

�A�c�t�u�a�t�i�o�n� �a�i�r �7�5� �N�l�t�r�/�m�i�n�. �w�i�t�h� �a� �b�r�e�a�k� �t�i�m�e� �o�f �2�0� �s�e�c�.

�W�e�i�g�h�t�, �k�g �8�5

�A�r�t�i�c�l�e� �n�u�m�b�e�r

�B�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n� �S�S�A�-�1�0

�B�a�g�e�m�p�t�y�i�n�g� �s�t�a�t�i�o�n �S�S�A�-�1�0
�p�r�e�p�a�r�e�d� �f�o�r� �f�i�l�t�e�r� �B�e�l�f�i� �1�0

�7�5�7� �1�0� �0�0�1

�7�5�1� �1�0� �0�0�2� �(�1�.�4�3�0�1�)

�7�5�1� �1�0� �0�0�2� �(�1�.�4�5�7�1�)

�F�i�l�t�e�r� �B�e�l�f�i� �1�0

�7�2�2� �1�0� �3�3�8

�7�0�2� �1�0� �3�3�8�-�0�6� �(�1�.�4�3�0�1�)

�7�0�2� �1�0� �3�3�8�-�1�1� �(�1�.�4�5�7�1�)

�E�q�u�i�p�m�e�n�t

�C�l�o�c�k� �c�o�n�t�r�o�l� �f�o�r� �B�e�l�f�i �A�r�t�i�c�l�e� �n�u�m�b�e�r

�C�o�n�t�r�o�l� �u�n�i�t� �F�S�T� �3�-�4� �S�u�p�p�l�y
�v�o�l�t�a�g�e� �2�3�0�V�/�A�C

�S�t�a�n�d�a�r�d
�8�8�1� �1�0� �2�0�6

�C�o�n�t�r�o�l� �u�n�i�t� �F�S�T� �3�-�4

�S�u�p�p�l�y� �v�o�l�t�a�g�e� �2�4�V�/�D�C

�S�t�a�n�d�a�r�d

�8�8�1� �1�0� �2�4�0

�F�i�l�t�e�r� �c�o�n�t�r�o�l� �F�S�T� �3�-�4
�S�u�p�p�l�y� �v�o�l�t�a�g�e �2�4�V
�A�T�E�X� �Z�o�n�e� �2�2

�8�8�1� �1�0� �2�6�5



�S�i�l�o�s
�C�e�m�e�n�t�-�s�i�l�o�s

�F�a�c�t�o�r�y� �w�e�l�d�e�d

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �9�.�1 �- �1
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�8�/�1�8

�F�O�R� �S�T�O�R�A�G�E� �O�F� �C�E�M�E�N�T �A�N�D� �O�T�H�E�R �D�R�Y �B�U�L�K �M�A�T�E�R�I�A�L�S

�T�h�e� �a�g�g�r�e�g�a�t�e� �a�n�d� �c�e�m�e�n�t� �s�i�l�o� �i�n� �p�r�o�v�e�n� �S�T�A�N�E�L�L�E� �q�u�a�l�i�t�y� �m�a�d�e� �o�f� �s�t�e�e�l �s�h�e�e�t �f�o�r
�t�h�e� �s�t�o�r�a�g�e� �o�f� �c�e�m�e�n�t� �a�n�d� �o�t�h�e�r� �d�r�y� �b�u�l�k� �m�a�t�e�r�i�a�l�s� �w�i�t�h� �a� �m�a�x�i�m�u�m� �b�u�l�k� �d�e�n�s�i�t�y� �o�f
�1�4�0�0� �k�g�/�m�³�.
�A�s� �f�a�r� �a�s� �t�r�a�n�s�p�o�r�t� �p�e�r�m�i�t�s�,� �t�h�e� �s�i�l�o�s� �a�r�e� �m�a�n�u�f�a�c�t�u�r�e�d� �i�n� �o�n�e� �p�i�e�c�e� �a�n�d� �w�e�l�d�e�d� �t�i�g�h�t�l�y�.
�E�q�u�i�p�p�e�d� �w�i�t�h� �l�o�a�d�i�n�g� �a�n�d� �t�r�a�n�s�p�o�r�t� �e�y�e�s�,� �i�n�s�p�e�c�t�i�o�n� �o�p�e�n�i�n�g� �N�W� �5�0�0�,� �a�s �w�e�l�l� �a�s
�w�e�l�d�i�n�g� �f�r�a�m�e� �o�r� �w�e�l�d�i�n�g� �o�p�e�n�i�n�g� �f�o�r� �a� �S�t�a�n�e�l�l�e� �t�y�p�e� �S�D�A�K� �1�5�0� �o�v�e�r�p�r�e�s�s�u�r�e�/�v�a�c�u�u�m
�f�l�a�p� �i�n� �t�h�e� �s�i�l�o� �r�o�o�f� �a�n�d� �o�n� �t�h�e� �s�i�l�o� �c�y�l�i�n�d�e�r� �a� �f�i�l�l�i�n�g� �l�i�n�e� �D�N�1�0�0�,� �u�p� �t�o� �h�e�i�g�h�t� �o�u�t�l�e�t� �f�l�a�n�g�e�,
�h�o�t�-�d�i�p� �g�a�l�v�a�n�i�s�e�d�,� �w�i�t�h� �f�i�x�e�d� �c�o�u�p�l�i�n�g� �t�y�p�e� �A� �a�n�d� �a� �S�T�A�N�E�L�L�E �f�i�l�l�i�n�g �b�e�n�d� �t�y�p�e
�F�L�O�W� �B�O�W�®�.
�T�h�e� �b�a�s�i�c� �e�q�u�i�p�m�e�n�t� �i�n�c�l�u�d�e�s� �a� �c�r�u�s�h�i�n�g� �c�o�n�e� �i�n�s�i�d�e� �t�h�e� �c�o�n�e� �a�n�d� �a� �w�a�t�e�r�-�r�e�p�e�l�l�e�n�t� �r�i�n�g
�o�u�t�s�i�d�e� �t�h�e� �c�o�n�e�.
�T�h�e� �s�u�b�s�t�r�u�c�t�u�r�e� �c�o�n�s�i�s�t�s� �o�f� �4� �t�u�b�u�l�a�r� �s�t�e�e�l� �s�u�p�p�o�r�t�s�,� �w�i�t�h� �a�l�l� �n�e�c�e�s�s�a�r�y� �b�a�n�d�a�g�e�s�,
�H�e�a�d� �a�n�d� �b�a�s�e� �p�l�a�t�e�s� �a�s� �w�e�l�l� �a�s� �a�n�c�h�o�r� �s�c�r�e�w�s�. �T�h�e �h�e�i�g�h�t �o�f� �o�u�t�l�e�t� �f�l�a�n�g�e� �i�s �a�p�p�r�o�x�.
�1�.�5�0�0�m�m� �a�b�o�v�e� �f�o�u�n�d�a�t�i�o�n�.� �A�n�c�h�o�r� �b�a�r�s� �m�u�s�t� �b�e� �p�r�o�v�i�d�e�d� �a�n�d� �c�o�n�c�r�e�t�e�d� �i�n� �b�y� �t�h�e
�c�u�s�t�o�m�e�r�.� �A�l�l� �s�c�r�e�w�s� �a�r�e� �h�o�t�-�d�i�p� �g�a�l�v�a�n�i�z�e�d�,� �a�n�c�h�o�r� �s�c�r�e�w�s� �b�l�a�c�k�.
�S�t�a�n�d�a�r�d� �t�y�p�e�s� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �d�i�a�m�e�t�e�r�s� �a�n�d �v�o�l�u�m�e�s �a�r�e �a�v�a�i�l�a�b�l�e�. �I�n� �a�d�d�i�t�i�o�n�,� �w�e� �a�l�s�o
�o�f�f�e�r� �o�t�h�e�r� �d�i�a�m�e�t�e�r�s� �a�n�d� �s�i�l�o� �s�i�z�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �c�u�s�t�o�m�e�r� �r�e�q�u�i�r�e�m�e�n�t�s�.� �T�h�e� �s�t�a�n�d�a�r�d
�c�o�n�e� �a�n�g�l�e� �i�s� �5�3�°�.� �F�o�r� �d�i�f�f�i�c�u�l�t� �t�o� �d�i�s�c�h�a�r�g�e� �m�e�d�i�a�,� �s�t�e�e�p�e�r� �c�o�n�e� �i�n�c�l�i�n�a�t�i�o�n�s� �m�u�s�t� �b�e
�u�s�e�d� �a�n�d� �t�h�e� �d�i�s�c�h�a�r�g�e� �o�f� �t�h�e� �b�u�l�k� �m�a�t�e�r�i�a�l� �m�u�s�t� �b�e� �s�u�p�p�o�r�t�e�d �b�y� �s�p�e�c�i�a�l� �d�i�s�c�h�a�r�g�e� �a�i�d�s�,
�e�.�g�.� �S�t�a�n�e�l�l�e� �L�U�A�L�O �a�i�r� �l�o�o�s�e�n�e�r�s� �o�r� �A�S�K�1�x�x�x� �d�i�s�c�h�a�r�g�e� �v�i�b�r�a�t�i�n�g� �b�a�s�k�e�t�. �A�s
�a�c�c�e�s�s�o�r�i�e�s� �w�e� �o�f�f�e�r� �v�a�r�i�o�u�s� �p�r�e�s�c�r�i�b�e�d� �a�n�d� �n�e�c�e�s�s�a�r�y� �a�c�c�e�s�s�o�r�i�e�s� �s�u�c�h� �a�s� �f�i�l�l�i�n�g� �p�i�p�e�s�,
�f�i�x�e�d� �l�a�d�d�e�r�s�,� �r�o�o�f� �e�d�g�e� �r�a�i�l�i�n�g�s�,� �o�v�e�r�p�r�e�s�s�u�r�e� �d�a�m�p�e�r�s�,� �f�i�l�t�e�r�s�,� �l�e�v�e�l� �p�r�o�b�e�s� �a�n�d
�d�i�s�c�h�a�r�g�e� �a�i�d�s�.

�T�h�e� �c�o�r�r�o�s�i�o�n� �p�r�o�t�e�c�t�i�o�n� �o�n� �t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� �s�t�a�n�d�a�r�d� �t�y�p�e�s� �c�o�n�s�i�s�t�s� �o�f� �r�u�s�t� �r�e�m�o�v�a�l
�b�y� �b�l�a�s�t�i�n�g�,� �d�e�g�r�e�e� �o�f� �r�u�s�t� �r�e�m�o�v�a�l� �S�A� �1� �a�n�d� �a� �2�-�c�o�m�p�o�n�e�n�t� �u�n�i�v�e�r�s�a�l� �p�r�i�m�e�r�.
�O�p�t�i�o�n�a�l�l�y�,� �w�e� �a�l�s�o� �s�u�p�p�l�y� �r�u�s�t� �r�e�m�o�v�a�l� �u�p� �t�o� �S�A� �2�.�5� �a�n�d� �e�x�t�e�r�i�o�r� �p�a�i�n�t�w�o�r�k� �w�i�t�h
�2�-�c�o�m�p�o�n�e�n�t� �t�o�p� �c�o�a�t� �i�n� �v�a�r�i�o�u�s� �R�A�L� �c�o�l�o�u�r�s� �a�s� �w�e�l�l� �a�s� �i�n�t�e�r�i�o�r� �p�a�i�n�t�w�o�r�k� �a�n�d� �s�p�e�c�i�a�l
�p�a�i�n�t�w�o�r�k�.

�S�t�a�n�d�a�r�d� �s�i�l�o�s
�i�n� �f�a�c�t�o�r�y�-�w�e�l�d�e�d

�d�e�s�i�g�n

�A�r�e�a�s �o�f� �A�p�p�l�i�c�a�t�i�o�n

�D�e�t�a�i�l�s� �/ �d�e�s�i�g�n

�S�u�r�f�a�c�e
�t�r�e�a�t�m�e�n�t



�S�i�l�o�s
�C�e�m�e�n�t�-�s�i�l�o�s

�F�a�c�t�o�r�y� �w�e�l�d�e�d

�P�h�o�n�e�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5� �3�0�-�0 �F�a�x�:� �+�4�9� �(�0�)�7�1�3�5� �/� �9�5�3�0�-�1�7 �e�m�a�i�l�:� �i�n�f�o�@�s�t�a�n�e�l�l�e�.�d�e �9�.�1 �- �2
�E�r�r�o�r�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�l�t�e�r�a�t�i�o�n�s� �r�e�s�e�r�v�e�d�.� �A�n�y� �R�e�p�r�i�n�t� �a�n�d� �e�l�e�c�t�r�o�n�i�c� �d�u�p�l�i�c�a�t�i�o�n� �o�n�l�y� �w�i�t�h� �w�r�i�t�t�e�n �p�e�r�m�i�s�s�i�o�n�.

�C�o�p�y�r�i�g�h�t�:� �S�t�a�n�e�l�l�e� �S�i�l�o�s� �+� �A�u�t�o�m�a�t�i�o�n� �G�m�b�H
�V�0�8�/�1�8

�C�E�M�E�N�T�-�S�I�L�O� �Ø� �2�4�0�0

�V�o�l�u�m�e
�m�³

�U�.�K�.�H�.
�m�m

�Z�.�H�.
�m�m

�G�.�H�.
�m�m

�G�.�G�.
�k�g

�d�.�A�.
�m�m

�A�.�H�.
�m�m

�K�.�H�.
�m�m

�2�4 �2�7�5�0 �5�0�1�0 �7�7�6�0 �1�8�0�0 �2�0�0 �1�3�9�5 �1�4�5�5

�3�3 �2�7�5�0 �7�0�1�0 �9�7�6�0 �2�2�0�0 �2�5�0 �1�4�3�0 �1�4�2�0

�3�9 �2�7�5�0 �8�4�1�0 �1�1�1�6�0 �2�6�0�0 �3�0�0 �1�4�6�5 �1�3�8�5

�3�5�0 �1�4�9�5 �1�3�5�5

�4�0�0 �1�5�3�0 �1�3�2�0

�d�.�A�. �= �D�i�a�m�e�t�e�r �o�u�t�l�e�t �U�.�K�.�H�. �= �S�u�b�s�t�r�u�c�t�u�r�e� �h�e�i�g�h�t
�A�.�H�. �= �D�i�s�c�h�a�r�g�e� �h�e�i�g�h�t �Z�.�H�. �= �C�y�l�i�n�d�e�r� �h�e�i�g�h�t
�K�.�H�. �= �C�o�n�e� �h�e�i�g�h�t �G�.�H�. �= �T�o�t�a�l� �h�e�i�g�h�t

�C�E�M�E�N�T�-�S�I�L�O� �Ø� �2�9�0�0
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