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� � 

�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�W�e� �a�r�e� �t�r�a�n�s�m�i�t�t�i�n�g� �h�e�r�e�w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�t�t�a�c�h�e�d� �i�t�e�m�s� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �(�a�s� �i�n�d�i�c�a�t�e�d� �w�i�t�h� �a�n� �"�X�"�)�:� 

�X� �C�O�N�T�I�N�U�A�T�I�O�N�-�I�N�-�P�A�R�T� �u�n�d�e�r� �3�7� �C�F�R� �1�.�5�3�(�b�)� �o�f� �p�r�i�o�r� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �N�o�.� �1�5�/�2�9�5�,�5�9�4� �c�o�m�p�r�i�s�i�n�g�:� 
�A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �(�7� �p�g�s�)�.� 
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�C�o�p�y� �o�f� �D�e�c�l�a�r�a�t�i�o�n� �f�r�o�m� �p�r�i�o�r� �a�p�p�l�i�c�a�t�i�o�n� �(�6� �s�h�e�e�t�s�)�.� 
�C�e�r�t�i�f�i�c�a�t�i�o�n� �a�n�d� �R�e�q�u�e�s�t� �f�o�r� �P�r�i�o�r�i�t�i�z�e�d� �E�x�a�m�i�n�a�t�i�o�n� �(�T�r�a�c�k� �1�)� �(�1� �p�g�)�,� �i�n�c�l�u�d�i�n�g� �a�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �c�h�a�r�g�e� 
�D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �1�9�-�0�7�4�3� �i�n� �t�h�e� �a�m�o�u�n�t� �o�f� �$�4�0�0�0�.�0�0� �f�o�r� �t�h�e� �P�r�i�o�r�i�t�i�z�e�d� �E�x�a�m�i�n�a�t�i�o�n� �(�T�r�a�c�k� �1�)� �f�i�l�i�n�g� �f�e�e� �a�s� �s�e�t� 
�f�o�r�t�h� �i�n� �3�7� �C�.�F�.�R�.� �§� �1�.�1�7�(�c�)�;� �a�n�d� �A�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �c�h�a�r�g�e� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �1�9�-�0�7�4�3� �f�o�r� �t�h�e� �P�r�o�c�e�s�s�i�n�g� �F�e�e� 
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�a�s� �|� �P�e�t� �|� �R�a�t�e� 
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�P�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �r�e�q�u�i�r�e�d� �f�e�e�s� �o�r� �c�r�e�d�i�t� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� �I�f� �a�p�p�l�i�c�a�b�l�e�,� 
�a�n�y� �p�a�p�e�r�s� �o�r� �f�e�e�s� �s�u�p�p�l�i�e�d� �h�e�r�e�w�i�t�h� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �t�i�m�e�l�y� �f�i�l�e�d� �p�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �§� �1�.�7�(�a�)�,� �t�h�e� �r�e�s�p�o�n�s�e� 
�p�e�r�i�o�d� �f�a�l�l�i�n�g� �o�n� �a� �F�e�d�e�r�a�l� �H�o�l�i�d�a�y�,� �S�a�t�u�r�d�a�y� �o�r� �S�u�n�d�a�y� �b�e�i�n�g� �e�x�t�e�n�d�e�d� �t�o� �t�h�e� �n�e�x�t� �s�u�c�c�e�e�d�i�n�g� �b�u�s�i�n�e�s�s� �d�a�y�.� 
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�D�o�c� �C�o�d�e�:� �T�R�A�C�K�1�.�R�E�Q� 

�D�o�c�u�m�e�n�t� �D�e�s�c�r�i�p�t�i�o�n�:� �T�r�a�c�k�O�n�e� �R�e�q�u�e�s�t� �M�o�d�i�f�i�e�d� �P�T�O�/�A�I�A�/�4�2�4� �(�0�4�-�1�4�)� 
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�C�E�R�T�I�F�I�C�A�T�I�O�N� �A�N�D� �R�E�Q�U�E�S�T� �F�O�R� �P�R�I�O�R�I�T�I�Z�E�D� �E�X�A�M�I�N�A�T�I�O�N� �U�N�D�E�R� �3�7� �C�F�R� �1�.�1�0�2�(�e�)� 

�(�P�a�g�e� �1� �o�f� �1�)� 

� � 

� � 

�F�i�r�s�t� �N�a�m�e�d� �E�d�w�i�n� �S�.� �O�l�s�o�n� �N�o�n�p�r�o�v�i�s�i�o�n�a�l� �U�n�k�n�o�w�n� 
�I�n�v�e�n�t�o�r�:� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� 

�(�i�f� �k�n�o�w�n�)�:� 

�T�i�t�l�e� �o�f� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �D�o�c�k�e�t� �N�o�.�:� �4�8�2�0�.�0�0�7�U�S�4� 

�I�n�v�e�n�t�i�o�n�:� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� � � � � � � � � 
�A�P�P�L�I�C�A�N�T� �H�E�R�E�B�Y� �C�E�R�T�I�F�I�E�S� �T�H�E� �F�O�L�L�O�W�I�N�G� �A�N�D� �R�E�Q�U�E�S�T�S� �P�R�I�O�R�I�T�I�Z�E�D� �E�X�A�M�I�N�A�T�I�O�N� �F�O�R� �T�H�E� �A�B�O�V�E�-� 
�I�D�E�N�T�I�F�I�E�D� �A�P�P�L�I�C�A�T�I�O�N�.� 

�1�.� �T�h�e� �p�r�o�c�e�s�s�i�n�g� �f�e�e� �s�e�t� �f�o�r�t�h� �i�n� �3�7� �C�F�R� �1�.�1�7�(�i�)�(�1�)� �a�n�d� �t�h�e� �p�r�i�o�r�i�t�i�z�e�d� �e�x�a�m�i�n�a�t�i�o�n� �f�e�e� �s�e�t� �f�o�r�t�h� �i�n� �3�7� �C�F�R� �1�.�1�7�(�c�)� 
�h�a�v�e� �b�e�e�n� �f�i�l�e�d� �w�i�t�h� �t�h�e� �r�e�q�u�e�s�t�.� �T�h�e� �p�u�b�l�i�c�a�t�i�o�n� �f�e�e� �r�e�q�u�i�r�e�m�e�n�t� �i�s� �m�e�t� �b�e�c�a�u�s�e� �t�h�a�t� �f�e�e�,� �s�e�t� �f�o�r�t�h� �i�n� �3�7� �C�F�R� 
�1�.�1�8�(�d�)�,� �i�s� �c�u�r�r�e�n�t�l�y� �$�0�.� �T�h�e� �b�a�s�i�c� �f�i�l�i�n�g� �f�e�e�,� �s�e�a�r�c�h� �f�e�e�,� �a�n�d� �e�x�a�m�i�n�a�t�i�o�n� �f�e�e� �a�r�e� �f�i�l�e�d� �w�i�t�h� �t�h�e� �r�e�q�u�e�s�t� �o�r� �h�a�v�e� 
�b�e�e�n� �a�l�r�e�a�d�y� �b�e�e�n� �p�a�i�d�.� �|� �u�n�d�e�r�s�t�a�n�d� �t�h�a�t� �a�n�y� �r�e�q�u�i�r�e�d� �e�x�c�e�s�s� �c�l�a�i�m�s� �f�e�e�s� �o�r� �a�p�p�l�i�c�a�t�i�o�n� �s�i�z�e� �f�e�e� �m�u�s�t� �b�e� �p�a�i�d� �f�o�r� 

�t�h�e� �a�p�p�l�i�c�a�t�i�o�n�.� 

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

�m�o�r�e� �t�h�a�n� �t�h�i�r�t�y� �t�o�t�a�l� �c�l�a�i�m�s�,� �o�r� �a�n�y� �m�u�l�t�i�p�l�e� �d�e�p�e�n�d�e�n�t� �c�l�a�i�m�s�,� �a�n�d� �t�h�a�t� �a�n�y� �r�e�q�u�e�s�t� �f�o�r� �a�n� �e�x�t�e�n�s�i�o�n� �o�f� �t�i�m�e� �w�i�l�l� 

�c�a�u�s�e� �a�n� �o�u�t�s�t�a�n�d�i�n�g� �T�r�a�c�k� �|� �r�e�q�u�e�s�t� �t�o� �b�e� �d�i�s�m�i�s�s�e�d�.� 

�3�.� �O�r�i�g�i�n�a�l� �A�p�p�l�i�c�a�t�i�o�n�(�T�r�a�c�k� �O�n�e�)�  �� �P�r�i�o�r�i�t�i�z�e�d� �E�x�a�m�i�n�a�t�i�o�n� �u�n�d�e�r� �$� �1�.�1�0�2�(�e�)�(�1�)� 

�i�.� �(�a�)� �T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �i�s� �a�n� �o�r�i�g�i�n�a�l� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �u�t�i�l�i�t�y� �a�p�p�l�i�c�a�t�i�o�n� �f�i�l�e�d� �u�n�d�e�r� �3�5� �U�.�S�.�C�.� �1�1�1�(�a�)�.� �T�h�i�s� 
�c�e�r�t�i�f�i�c�a�t�i�o�n� �a�n�d� �r�e�q�u�e�s�t� �i�s� �b�e�i�n�g� �f�i�l�e�d� �w�i�t�h� �t�h�e� �u�t�i�l�i�t�y� �a�p�p�l�i�c�a�t�i�o�n� �v�i�a� �E�F�S�-�W�e�b�.� 

�-�-�-�O�R�-�-�-� 

�(�b�)� �T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �i�s� �a�n� �o�r�i�g�i�n�a�l� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �p�l�a�n�t� �a�p�p�l�i�c�a�t�i�o�n� �f�i�l�e�d� �u�n�d�e�r� �3�5� �U�.�S�.�C�.� �1�1�1�(�a�)�.� �T�h�i�s� 
�c�e�r�t�i�f�i�c�a�t�i�o�n� �a�n�d� �r�e�q�u�e�s�t� �i�s� �b�e�i�n�g� �f�i�l�e�d� �w�i�t�h� �t�h�e� �p�l�a�n�t� �a�p�p�l�i�c�a�t�i�o�n� �i�n� �p�a�p�e�r�.� 

�i�i�.� �A�n� �e�x�e�c�u�t�e�d� �i�n�v�e�n�t�o�r ��s� �o�a�t�h� �o�r� �d�e�c�l�a�r�a�t�i�o�n� �u�n�d�e�r� �3�7� �C�F�R� �1�.�6�3� �o�r� �3�7� �C�F�R� �1�.�6�4� �f�o�r� �e�a�c�h� �i�n�v�e�n�t�o�r�,� �o�r� �t�h�e� 

�a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �m�e�e�t�i�n�g� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �s�p�e�c�i�f�i�e�d� �i�n� �3�7� �C�F�R� �1�.�5�3�(�f�)�(�3�)�(�i�)� �i�s� �f�i�l�e�d� �w�i�t�h� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�.� 

� � 

� � 

� � 

�A� 

�s�i�g�n�a�t�u�r�e� �/� �N�C� �d�e�l� �d�d� �D�a�t�e� �M�a�y� �1�4�,� �2�0�1�8� 

�N�a�m�e� �P�r�a�c�t�i�t�i�o�n�e�r� 
�(�P�r�i�n�t�/�T�y�p�e�d�)� �N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� �R�e�g�i�s�t�r�a�t�i�o�n� �N�u�m�b�e�r�:� �6�3�,�8�0�3� � � 
� � 

�N�o�t�e�:� �T�h�i�s� �f�o�r�m� �m�u�s�t� �b�e� �s�i�g�n�e�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� �C�F�R� �1�.�3�3�.� �S�e�e� �3�7� �C�F�R� �1�.�4�(�d�)� �f�o�r� �s�i�g�n�a�t�u�r�e� �r�e�q�u�i�r�e�m�e�n�t�s� �a�n�d� 
�c�e�r�t�i�f�i�c�a�t�i�o�n�s�.� �S�u�b�m�i�t� �m�u�l�t�i�p�l�e� �f�o�r�m�s� �i�f� �m�o�r�e� �t�h�a�n� �o�n�e� �s�i�g�n�a�t�u�r�e� �i�s� �r�e�q�u�i�r�e�d�,� �s�e�e� �b�e�l�o�w�*�.� 

� � � � �*�T�o�t�a�l� �o�f� �1� �f�o�r�m�s� �a�r�e� �s�u�b�m�i�t�t�e�d�.� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2� 

� 
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�M�o�d�i�f�i�e�d� �P�T�O�/�A�I�A�/�1�4� �(�1�2�-�1�3�)� 
�A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�4�/�3�0�/�2�0�1�7�.� �O�M�B� �0�6�5�1�-�0�0�3�2� 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� � � 

� � 

� � � � 

�o� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 
�A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �3�7� �C�F�R� �1�.�7�6� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �U�n�k�n�o�w�n� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� � � � � 
�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�v�i�s�i�o�n�a�l� �o�r� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �w�h�i�c�h� �i�t�i�s� �b�e�i�n�g� �s�u�b�m�i�t�t�e�d�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m� �c�o�n�t�a�i�n�s� �t�h�e� 
�b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�r�a�n�g�e�d� �i�n� �a� �f�o�r�m�a�t� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� �a�s� �o�u�t�l�i�n�e�d� �i�n� �3�7� �C�F�R� �1�.�7�6�.� 
�T�h�i�s� �d�o�c�u�m�e�n�t� �m�a�y� �b�e� �c�o�m�p�l�e�t�e�d� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �a�n�d� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �O�f�f�i�c�e� �i�n� �e�l�e�c�t�r�o�n�i�c� �f�o�r�m�a�t� �u�s�i�n�g� �t�h�e� �E�l�e�c�t�r�o�n�i�c� �F�i�l�i�n�g� �S�y�s�t�e�m� �(�E�F�S�)� �o�r� �t�h�e� 
�d�o�c�u�m�e�n�t� �m�a�y� �b�e� �p�r�i�n�t�e�d� �a�n�d� �i�n�c�l�u�d�e�d� �i�n� �a� �p�a�p�e�r� �f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n�.� � � � � 
�S�e�c�r�e�c�y� �O�r�d�e�r� �3�7� �C�F�R� �5�.�2�:� � � 
�O� �P�o�r�t�i�o�n�s� �o�r� �a�l�l� �o�f� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�i�s� �A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �m�a�y� �f�a�l�l� �u�n�d�e�r� �a� �S�e�c�r�e�c�y� �O�r�d�e�r� 

�p�u�r�s�u�a�n�t� �t�o� �3�7� �C�F�R� �5�.�2� �(�P�a�p�e�r� �f�i�l�e�r�s� �o�n�l�y�.� �A�p�p�l�i�c�a�t�i�o�n�s� �t�h�a�t� �f�a�l�l� �u�n�d�e�r� �S�e�c�r�e�c�y� �O�r�d�e�r� �m�a�y� �n�o�t� �b�e� �f�i�l�e�d� �e�l�e�c�t�r�o�n�i�c�a�l�l�y�.�)� � � 

�I�n�v�e�n�t�o�r� �I�n�f�o�r�m�a�t�i�o�n�:� 
� � 

�I�n�v�e�n�t�o�r� �1�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� � � � � � � 
� � 

� � 

�L�e�g�a�l� �N�a�m�e� 

�P�r�e�f�i�x� �G�i�v�e�n� �N�a�m�e� �M�i�d�d�l�e� �N�a�m�e� �F�a�m�i�l�y� �N�a�m�e� �S�u�f�f�i�x� 

�E�d�w�i�n� �S�.� �O�l�s�o�n� � � � � � � � � � � 

�R�e�s�i�d�e�n�c�e� �I�n�f�o�r�m�a�t�i�o�n� �(�S�e�l�e�c�t� �O�n�e�)� 
�U�S� �R�e�s�i�d�e�n�c�y� �[�N�o�n� �U�S� �R�e�s�i�d�e�n�c�y� �[�A�c�t�i�v�e� �U�S� �M�i�l�i�t�a�r�y� �S�e�r�v�i�c�e� 

� � 

� � � � � � � � � � � � 

� � 

� � 

� � 

� � � � � � � � � � � � � � � � � � 

� � 

� � 

� � 

�C�i�t�y� �|� �G�r�a�n�d� �F�o�r�k�s� �S�t�a�t�e�/�P�r�o�v�i�n�c�e� �N�D� �A� �U�n�i�t�e�d� �S�t�a�t�e�s� �o�f� �A�m�e�r�i�c�a� 

�M�a�i�l�i�n�g� �A�d�d�r�e�s�s� �o�f� �I�n�v�e�n�t�o�r�:� 

�A�d�d�r�e�s�s� �1� �2�2�3� �C�i�r�c�l�e� �H�i�l�l�s� �D�r�i�v�e� 

�A�d�d�r�e�s�s� �2� 

�C�i�t�y� �G�r�a�n�d� �F�o�r�k�s� �S�t�a�t�e�/�P�r�o�v�i�n�c�e� �N�D� 

�P�o�s�t�a�l� �C�o�d�e� �5�8�2�0�1� �C�o�u�n�t�r�y� �|� �U�n�i�t�e�d� �S�t�a�t�e�s� �o�f� �A�m�e�r�i�c�a� 

�I�n�v�e�n�t�o�r� �2�:� �M�i�c�h�a�e�l� �J�.� �H�o�l�m�e�s� 

�L�e�g�a�l� �N�a�m�e� 

�P�r�e�f�i�x� �G�i�v�e�n� �N�a�m�e� �M�i�d�d�l�e� �N�a�m�e� �F�a�m�i�l�y� �N�a�m�e� �S�u�f�f�i�x� 

�M�i�c�h�a�e�l� �J�.� �H�o�l�m�e�s� � � � � � � � � � � 

�R�e�s�i�d�e�n�c�e� �I�n�f�o�r�m�a�t�i�o�n� �(�S�e�l�e�c�t� �O�n�e�)� 
�U�S� �R�e�s�i�d�e�n�c�y� �[�N�o�n� �U�S� �R�e�s�i�d�e�n�c�y� �[�A�c�t�i�v�e� �U�S� �M�i�l�i�t�a�r�y� �S�e�r�v�i�c�e� 

� � 

�C�o�u�n�t�r�y� �o�f� 
�.� �U�n�i�t�e�d� �S�t�a�t�e�s� �o�f� �A�m�e�r�i�c�a� 

�R�e�s�i�d�e�n�c�e� 
�C�i�t�y� �|� �T�h�o�m�p�s�o�n� �S�t�a�t�e�/�P�r�o�v�i�n�c�e� �|�N�D� 

� � � � � � � � � � � � 

�M�a�i�l�i�n�g� �A�d�d�r�e�s�s� �o�f� �I�n�v�e�n�t�o�r�:� 
� � 

� � 

� � 

� � � � � � 

�A�d�d�r�e�s�s� �1� �6�1�4� �6�t�h� �A�v�e�n�u�e� �N�o�r�t�h�e�a�s�t� 

�A�d�d�r�e�s�s� �2� 

�C�i�t�y� �T�h�o�m�p�s�o�n� �S�t�a�t�e�/�P�r�o�v�i�n�c�e� �N�D� 

�P�o�s�t�a�l� �C�o�d�e� �5�8�2�7�8� �C�o�u�n�t�r�y� �|� �U�n�i�t�e�d� �S�t�a�t�e�s� �o�f� �A�m�e�r�i�c�a� � � � � � � � � � � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3� �P�a�s�e�|� �1
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�M�o�d�i�f�i�e�d� �P�T�O�/�A�I�A�/�1�4� �(�1�2�-�1�3�)� 
�A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�4�/�3�0�/�2�0�1�7�.� �O�M�B� �0�6�5�1�-�0�0�3�2� 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 
� � 

� � 

� � 
� � 

�o� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 
�A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �3�7� �C�F�R� �1�.�7�6� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �U�n�k�n�o�w�n� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� � � 
� � 

�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�v�i�s�i�o�n�a�l� �o�r� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �w�h�i�c�h� �i�t� �i�s� �b�e�i�n�g� �s�u�b�m�i�t�t�e�d�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m� �c�o�n�t�a�i�n�s� �t�h�e� 
�b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�r�a�n�g�e�d� �i�n� �a� �f�o�r�m�a�t� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� �a�s� �o�u�t�l�i�n�e�d� �i�n� �3�7� �C�F�R� �1�.�7�6�.� 
�T�h�i�s� �d�o�c�u�m�e�n�t� �m�a�y� �b�e� �c�o�m�p�l�e�t�e�d� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �a�n�d� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �O�f�f�i�c�e� �i�n� �e�l�e�c�t�r�o�n�i�c� �f�o�r�m�a�t� �u�s�i�n�g� �t�h�e� �E�l�e�c�t�r�o�n�i�c� �F�i�l�i�n�g� �S�y�s�t�e�m� �(�E�F�S�)� �o�r� �t�h�e� 
�d�o�c�u�m�e�n�t� �m�a�y� �b�e� �p�r�i�n�t�e�d� �a�n�d� �i�n�c�l�u�d�e�d� �i�n� �a� �p�a�p�e�r� �f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n�.� 
� � 

� � 

�I�n�v�e�n�t�o�r� �3�:� �J�o�h�n� �H�.� �P�a�v�l�i�s�h� 
� � � � � � 
� � 

� � 

�L�e�g�a�l� �N�a�m�e� 

�P�r�e�f�i�x� �G�i�v�e�n� �N�a�m�e� �M�i�d�d�l�e� �N�a�m�e� �F�a�m�i�l�y� �N�a�m�e� �S�u�f�f�i�x� 

�J�o�h�n� �H�.� �P�a�v�l�i�s�h� � � � � � � � � 
� � 

�R�e�s�i�d�e�n�c�e� �I�n�f�o�r�m�a�t�i�o�n� �(�S�e�l�e�c�t� �O�n�e�)� 
�U�S� �R�e�s�i�d�e�n�c�y� �[�]�N�o�n� �U�S� �R�e�s�i�d�e�n�c�y� �[�A�c�t�i�v�e� �U�S� �M�i�l�i�t�a�r�y� �S�e�r�v�i�c�e� 

� � 

�C�o�u�n�t�r�y� �o�f� 
�.� �U�n�i�t�e�d� �S�t�a�t�e�s� �o�f� �A�m�e�r�i�c�a� 

�R�e�s�i�d�e�n�c�e� 
�C�i�t�y� �|� �E�a�s�t� �G�r�a�n�d� �F�o�r�k�s� �S�t�a�t�e�/�P�r�o�v�i�n�c�e� �|� �M�N� 

� � � � � � � � � � 
� � 

�M�a�i�l�i�n�g� �A�d�d�r�e�s�s� �o�f� �I�n�v�e�n�t�o�r�:� 
� � 

� � 

� � 

� � � � 
� � � � 

�A�d�d�r�e�s�s� �1� �4�2�2�0�4� �2�1�0�t�h� �S�t�r�e�e�t� �S�W� 

�A�d�d�r�e�s�s� �2� 

�C�i�t�y� �E�a�s�t� �G�r�a�n�d� �F�o�r�k�s� �S�t�a�t�e�/�P�r�o�v�i�n�c�e� �|�M�N� 

�P�o�s�t�a�l� �C�o�d�e� �5�6�7�2�1� �C�o�u�n�t�r�y� �|� �U�n�i�t�e�d� �S�t�a�t�e�s� �o�f� �A�m�e�r�i�c�a� � � � � 
� � 

�C�o�r�r�e�s�p�o�n�d�e�n�c�e� �I�n�f�o�r�m�a�t�i�o�n�:� 
�E�n�t�e�r� �e�i�t�h�e�r� �C�u�s�t�o�m�e�r� �N�u�m�b�e�r� �o�r� �c�o�m�p�l�e�t�e� �t�h�e� �C�o�r�r�e�s�p�o�n�d�e�n�c�e� �I�n�f�o�r�m�a�t�i�o�n� �s�e�c�t�i�o�n� �b�e�l�o�w�.� 

�F�o�r� �f�u�r�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n� �s�e�e� �3�7� �C�F�R� �1�.�3�3�(�a�)�.� 

� � 

� � 

�O� �A�n� �A�d�d�r�e�s�s� �i�s� �b�e�i�n�g� �p�r�o�v�i�d�e�d� �f�o�r� �t�h�e� �c�o�r�r�e�s�p�o�n�d�e�n�c�e� �I�n�f�o�r�m�a�t�i�o�n� �o�f� �t�h�i�s� �a�p�p�l�i�c�a�t�i�o�n�.� 
� � 

�C�u�s�t�o�m�e�r� �N�u�m�b�e�r� �2�1�1�8�6� 
� � 

� � �E�m�a�i�l� �A�d�d�r�e�s�s� �r�e�q�u�e�s�t�@�s�l�w�i�p�.�c�o�m� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �I�n�f�o�r�m�a�t�i�o�n�:� 
� � 

� � 

� � 
� � 

� � 

� � � � � � 
� � 

� � � � � � 
�T�i�t�l�e� �o�f� �t�h�e� �I�n�v�e�n�t�i�o�n� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �|�4�8�2�0�.�0�0�7�U�S�4� �S�m�a�l�l� �E�n�t�i�t�y� �S�t�a�t�u�s� �C�l�a�i�m�e�d� �L�J� 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e� �N�o�n�-�P�r�o�v�i�s�i�o�n�a�l� 

�S�u�b�j�e�c�t� �M�a�t�t�e�r� �U�t�i�l�i�t�y� 

�S�u�g�g�e�s�t�e�d� �C�l�a�s�s� �(�i�f� �a�n�y�)� �S�u�b� �C�l�a�s�s� �(�i�f� �a�n�y�)� 

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

�T�o�t�a�l� �N�u�m�b�e�r� �o�f� �D�r�a�w�i�n�g� �S�h�e�e�t�s� �(�i�f� �a�n�y�)� �6� �S�u�g�g�e�s�t�e�d� �F�i�g�u�r�e� �f�o�r� �P�u�b�l�i�c�a�t�i�o�n� �(�i�f� �a�n�y�)� � � � � � � 
� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �4� �P�a�g�e� �|� �2� 

� 
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� � 

�M�o�d�i�f�i�e�d� �P�T�O�/�A�I�A�/�1�4� �(�1�2�-�1�3�)� 
�A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�4�/�3�0�/�2�0�1�7�.� �O�M�B� �0�6�5�1�-�0�0�3�2� 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 
� � 

� � 

� � 
� � 

�L�L� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 
�A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �3�7� �C�F�R� �1�.�7�6� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �U�n�k�n�o�w�n� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� � � 
� � �T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�v�i�s�i�o�n�a�l� �o�r� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �w�h�i�c�h� �i�t�i�s� �b�e�i�n�g� �s�u�b�m�i�t�t�e�d�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m� �c�o�n�t�a�i�n�s� �t�h�e� 
�b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�r�a�n�g�e�d� �i�n� �a� �f�o�r�m�a�t� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� �a�s� �o�u�t�l�i�n�e�d� �i�n� �3�7� �C�F�R� �1�.�7�6�.� 
�T�h�i�s� �d�o�c�u�m�e�n�t� �m�a�y� �b�e� �c�o�m�p�l�e�t�e�d� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �a�n�d� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �O�f�f�i�c�e� �i�n� �e�l�e�c�t�r�o�n�i�c� �f�o�r�m�a�t� �u�s�i�n�g� �t�h�e� �E�l�e�c�t�r�o�n�i�c� �F�i�l�i�n�g� �S�y�s�t�e�m� �(�E�F�S�)� �o�r� �t�h�e� 
�d�o�c�u�m�e�n�t� �m�a�y� �b�e� �p�r�i�n�t�e�d� �a�n�d� �i�n�c�l�u�d�e�d� �i�n� �a� �p�a�p�e�r� �f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n�.� 
� � 

�F�i�l�i�n�g� �B�y� �R�e�f�e�r�e�n�c�e�:� 
�O�n�l�y� �c�o�m�p�l�e�t�e� �t�h�i�s� �s�e�c�t�i�o�n� �w�h�e�n� �f�i�l�i�n�g� �a�n� �a�p�p�l�i�c�a�t�i�o�n� �b�y� �r�e�f�e�r�e�n�c�e� �u�n�d�e�r� �3�5� �U�.�S�.�C�.� �1�1�1�(�c�)� �a�n�d� �3�7� �C�F�R� �1�.�5�7�(�a�)�.� �D�o� �n�o�t� 
�c�o�m�p�l�e�t�e� �t�h�i�s� �s�e�c�t�i�o�n� �i�f� �a�p�p�l�i�c�a�t�i�o�n� �p�a�p�e�r�s� �i�n�c�l�u�d�i�n�g� �a� �s�p�e�c�i�f�i�c�a�t�i�o�n� �a�n�d� �a�n�y� �d�r�a�w�i�n�g�s� �a�r�e� �b�e�i�n�g� �f�i�l�e�d�.� �A�n�y� �d�o�m�e�s�t�i�c� �b�e�n�e�f�i�t� �o�r� �f�o�r�e�i�g�n� 

�p�r�i�o�r�i�t�y� �i�n�f�o�r�m�a�t�i�o�n� �m�u�s�t� �b�e� �p�r�o�v�i�d�e�d� �i�n� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �s�e�c�t�i�o�n�(�s�)� �b�e�l�o�w� �(�i�.�e�.�,�  ��D�o�m�e�s�t�i�c� �B�e�n�e�f�i�t�/�N�a�t�i�o�n�a�l� �S�t�a�g�e� �I�n�f�o�r�m�a�t�i�o�n �� �a�n�d� 
 ��F�o�r�e�i�g�n� �P�r�i�o�r�i�t�y� �I�n�f�o�r�m�a�t�i�o�n ��)�.� 

� � 

�F�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �a� �f�i�l�i�n�g� �d�a�t�e� �u�n�d�e�r� �3�7� �C�F�R� �1�.�5�3�(�b�)�,� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� �a�n�d� �a�n�y� �d�r�a�w�i�n�g�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �a�r�e� �r�e�p�l�a�c�e�d� �b�y� 
�t�h�i�s� �r�e�f�e�r�e�n�c�e� �t�o� �t�h�e� �p�r�e�v�i�o�u�s�l�y� �f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n�,� �s�u�b�j�e�c�t� �t�o� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �3�7� �C�F�R� �1�.�5�7�(�a�)�.� 

� � �A�p�p�l�i�c�a�t�i�o�n� �n�u�m�b�e�r� �o�f� �t�h�e� �p�r�e�v�i�o�u�s�l�y� �[�F�i�l�i�n�g� �d�a�t�e� �(�Y�Y�Y�Y�-�M�M�-�D�D�)� �I�n�t�e�l�l�e�c�t�u�a�l� �P�r�o�p�e�r�t�y� �A�u�t�h�o�r�i�t�y� �o�r� 

�f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n� �C�o�u�n�t�r�y� �P�u�b�l�i�c�a�t�i�o�n� 
� � 

� � � � 
� � 

�P�u�b�l�i�c�a�t�i�o�n� �I�n�f�o�r�m�a�t�i�o�n�:� 
� � 

�O�l� �R�e�q�u�e�s�t� �E�a�r�l�y� �P�u�b�l�i�c�a�t�i�o�n� �(�F�e�e� �r�e�q�u�i�r�e�d� �a�t� �t�i�m�e� �o�f� �R�e�q�u�e�s�t� �3�7� �C�F�R� �1�.�2�1�9�)� 
� � 

�O� �R�e�q�u�e�s�t� �N�o�t� �t�o� �P�u�b�l�i�s�h�.� �|� �h�e�r�e�b�y� �r�e�q�u�e�s�t� �t�h�a�t� �t�h�e� �a�t�t�a�c�h�e�d� �a�p�p�l�i�c�a�t�i�o�n� �n�o�t� �b�e� �p�u�b�l�i�s�h�e�d� �u�n�d�e�r� �3�5� �U�.�S�.� 

�C�.� �1�2�2�(�b�)� �a�n�d� �c�e�r�t�i�f�y� �t�h�a�t� �t�h�e� �i�n�v�e�n�t�i�o�n� �d�i�s�c�l�o�s�e�d� �i�n� �t�h�e� �a�t�t�a�c�h�e�d� �a�p�p�l�i�c�a�t�i�o�n� �h�a�s� �n�o�t� �a�n�d� �w�i�l�l� �n�o�t� �b�e� �t�h�e� �s�u�b�j�e�c�t� �o�f� �a�n� 
�a�p�p�l�i�c�a�t�i�o�n� �f�i�l�e�d� �i�n� �a�n�o�t�h�e�r� �c�o�u�n�t�r�y�,� �o�r� �u�n�d�e�r� �a� �m�u�l�t�i�l�a�t�e�r�a�l� �i�n�t�e�r�n�a�t�i�o�n�a�l� �a�g�r�e�e�m�e�n�t�,� �t�h�a�t� �r�e�q�u�i�r�e�s� �p�u�b�l�i�c�a�t�i�o�n� �a�t� �e�i�g�h�t�e�e�n� 

�m�o�n�t�h�s� �a�f�t�e�r� �f�i�l�i�n�g�.� � � 
� � 

�R�e�p�r�e�s�e�n�t�a�t�i�v�e� �I�n�f�o�r�m�a�t�i�o�n�:� 
� � 

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

�t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �d�o�e�s� �n�o�t� �c�o�n�s�t�i�t�u�t�e� �a� �p�o�w�e�r� �o�f� �a�t�t�o�r�n�e�y� �i�n� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �(�s�e�e� �3�7� �C�F�R� �1�.�3�2�)�.� 

�E�n�t�e�r�e�i�t�h�e�r� �C�u�s�t�o�m�e�r� �N�u�m�b�e�r� �o�r� �c�o�m�p�l�e�t�e� �t�h�e� �R�e�p�r�e�s�e�n�t�a�t�i�v�e� �N�a�m�e� �s�e�c�t�i�o�n� �b�e�l�o�w�.� �I�f� �b�o�t�h�s�e�c�t�i�o�n�s� �a�r�e� �c�o�m�p�l�e�t�e�d� �t�h�e� 

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

� � �P�l�e�a�s�e� �S�e�l�e�c�t� �O�n�e�:� �R�X�]� �C�u�s�t�o�m�e�r� �|� �O� �U�S� �P�a�t�e�n�t� �P�r�a�c�t�i�t�i�o�n�e�r� �|� �O� �L�i�m�i�t�e�d� �R�e�c�o�g�n�i�t�i�o�n� �(�3�7� �C�F�R� �1�1�.�9�)� 
�C�u�s�t�o�m�e�r� �N�u�m�b�e�r� �2�1�1�8�6� � � � � � � 
� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3
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� � 

�M�o�d�i�f�i�e�d� �P�T�O�/�A�I�A�/�1�4� �(�1�2�-�1�3�)� 
�A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�4�/�3�0�/�2�0�1�7�.� �O�M�B� �0�6�5�1�-�0�0�3�2� 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �3�7� �C�F�R� �1�.�7�6� 
�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� � � �U�n�k�n�o�w�n� 
� � 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n� � � �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � 

�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�v�i�s�i�o�n�a�l� �o�r� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �w�h�i�c�h� �i�t�i�s� �b�e�i�n�g� �s�u�b�m�i�t�t�e�d�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m� �c�o�n�t�a�i�n�s� �t�h�e� 
�b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�r�a�n�g�e�d� �i�n� �a� �f�o�r�m�a�t� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� �a�s� �o�u�t�l�i�n�e�d� �i�n� �3�7� �C�F�R� �1�.�7�6�.� 
�T�h�i�s� �d�o�c�u�m�e�n�t� �m�a�y� �b�e� �c�o�m�p�l�e�t�e�d� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �a�n�d� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �O�f�f�i�c�e� �i�n� �e�l�e�c�t�r�o�n�i�c� �f�o�r�m�a�t� �u�s�i�n�g� �t�h�e� �E�l�e�c�t�r�o�n�i�c� �F�i�l�i�n�g� �S�y�s�t�e�m� �(�E�F�S�)� �o�r� �t�h�e� 
�d�o�c�u�m�e�n�t� �m�a�y� �b�e� �p�r�i�n�t�e�d� �a�n�d� �i�n�c�l�u�d�e�d� �i�n� �a� �p�a�p�e�r� �f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n�.� 
� � 

�D�o�m�e�s�t�i�c� �B�e�n�e�f�i�t�/�N�a�t�i�o�n�a�l� �S�t�a�g�e� �I�n�f�o�r�m�a�t�i�o�n�:� 
� � 

� � �T�h�i�s� �s�e�c�t�i�o�n� �a�l�l�o�w�s� �f�o�r� �t�h�e� �a�p�p�l�i�c�a�n�t� �t�o� �e�i�t�h�e�r� �c�l�a�i�m� �b�e�n�e�f�i�t� �u�n�d�e�r� �3�5� �U�.�S�.�C�.� �1�1�9�(�e�)�,� �1�2�0�,� �1�2�1�,� �o�r� �3�6�5�(�c�)� �o�r� �i�n�d�i�c�a�t�e� 

�N�a�t�i�o�n�a�l� �S�t�a�g�e� �e�n�t�r�y� �f�r�o�m� �a� �P�C�T� �a�p�p�l�i�c�a�t�i�o�n�.� �P�r�o�v�i�d�i�n�g� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �c�o�n�s�t�i�t�u�t�e�s� �t�h�e� 

�s�p�e�c�i�f�i�c� �r�e�f�e�r�e�n�c�e� �r�e�q�u�i�r�e�d� �b�y� �3�5� �U�.�S�.�C�.� �1�1�9�(�e�)� �o�r� �1�2�0�,� �a�n�d� �3�7� �C�F�R� �1�.�7�8�(�a�)�(�2�)� �o�r� �C�F�R� �1�.�7�8�(�a�)�(�4�)�,� �a�n�d� �n�e�e�d� �n�o�t� �o�t�h�e�r�w�i�s�e� �b�e� 

�m�a�d�e� �p�a�r�t� �o�f� �t�h�e� �s�p�e�c�i�f�i�c�a�t�i�o�n�.� 
� � 

�P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �S�t�a�t�u�s� �P�e�n�d�i�n�g� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �C�o�n�t�i�n�u�i�t�y� �T�y�p�e� �P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� 
�F�i�l�i�n�g� �o�r� �3�7�1�(�c�)� �D�a�t�e� 

�(�Y�Y�Y�Y�-�M�M�-�D�D�)� 
� � 

�T�h�i�s� �A�p�p�l�i�c�a�t�i�o�n� �c�o�n�t�i�n�u�a�t�i�o�n�-�i�n�-�p�a�r�t� �o�f� �1�5�/�2�9�5�,�5�9�4� �2�0�1�6�-�1�0�-�1�7� 
� � 

�P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �S�t�a�t�u�s� �P�a�t�e�n�t�e�d� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �C�o�n�t�i�n�u�i�t�y� �T�y�p�e� �P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� 
�F�i�l�i�n�g� �o�r� �3�7�1�(�c�)� �D�a�t�e� 

�(�Y�Y�Y�Y�-�M�M�-�D�D�)� 
� � 

�1�5�/�2�9�5�,�5�9�4� �c�o�n�t�i�n�u�a�t�i�o�n� �o�f� �1�4�/�1�0�2�,�8�9�6� �2�0�1�3�-�1�2�-�1�1� 
� � 

�P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �S�t�a�t�u�s� �P�a�t�e�n�t�e�d� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �C�o�n�t�i�n�u�i�t�y� �T�y�p�e� �P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� 
�F�i�l�i�n�g� �o�r� �3�7�1�(�c�)� �D�a�t�e� 

�(�Y�Y�Y�Y�-�M�M�-�D�D�)� 
� � 

�1�4�/�1�0�2�,�8�9�6� �c�o�n�t�i�n�u�a�t�i�o�n� �o�f� �1�2�/�4�2�9�,�0�5�8� �2�0�0�9�-�0�4�-�2�3� 
� � 

�P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �S�t�a�t�u�s� �A�b�a�n�d�o�n�e�d� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �C�o�n�t�i�n�u�i�t�y� �T�y�p�e� �P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� 
�F�i�l�i�n�g� �o�r� �3�7�1�(�c�)� �D�a�t�e� 

�(�Y�Y�Y�Y�-�M�M�-�D�D�)� 
� � 

�1�2�/�4�2�9�,�0�5�8� �c�o�n�t�i�n�u�a�t�i�o�n�-�i�n�-�p�a�r�t� �o�f� �1�2�/�2�0�1�,�5�9�5� �2�0�0�8�-�0�8�-�2�9� 
� � 

�P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �S�t�a�t�u�s� �P�a�t�e�n�t�e�d� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �C�o�n�t�i�n�u�i�t�y� �T�y�p�e� �P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� 
�F�i�l�i�n�g� �o�r� �3�7�1�(�c�)� �D�a�t�e� 

�(�Y�Y�Y�Y�-�M�M�-�D�D�)� 
� � 

�1�2�/�2�0�1�,�5�9�5� �d�i�v�i�s�i�o�n� �o�f� �1�1�/�2�0�9�,�1�6�3� �2�0�0�5�-�0�8�-�2�2� 
� � 

�P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �S�t�a�t�u�s� �E�x�p�i�r�e�d� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �C�o�n�t�i�n�u�i�t�y� �T�y�p�e� �P�r�i�o�r� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� 
�F�i�l�i�n�g� �o�r� �3�7�1�(�c�)� �D�a�t�e� 

�(�Y�Y�Y�Y�-�M�M�-�D�D�)� 
� � 

�1�1�/�2�0�9�,�1�6�3� � � �C�l�a�i�m�s� �b�e�n�e�f�i�t� �o�f� �p�r�o�v�i�s�i�o�n�a�l� � � �6�0�/�6�0�5�,�6�4�0� � � �2�0�0�4�-�0�8�-�3�0� 
� � 

�F�o�r�e�i�g�n� �P�r�i�o�r�i�t�y� �I�n�f�o�r�m�a�t�i�o�n�:� 
� � 

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

�s�h�e�e�t� �c�o�n�s�t�i�t�u�t�e�s� �t�h�e� �c�l�a�i�m� �f�o�r� �p�r�i�o�r�i�t�y� �a�s� �r�e�q�u�i�r�e�d� �b�y� �3�5� �U�.�S�.�C�.� �1�1�9�(�b�)� �a�n�d� �3�7� �C�F�R� �1�.�5�5�(�d�)�.� �W�h�e�n� �p�r�i�o�r�i�t�y� �i�s� �c�l�a�i�m�e�d� �t�o� �a� �f�o�r�e�i�g�n� 

�a�p�p�l�i�c�a�t�i�o�n� �t�h�a�t� �i�s� �e�l�i�g�i�b�l�e� �f�o�r� �r�e�t�r�i�e�v�a�l� �u�n�d�e�r� �t�h�e� �p�r�i�o�r�i�t�y� �d�o�c�u�m�e�n�t� �e�x�c�h�a�n�g�e� �p�r�o�g�r�a�m� �(�P�D�X�)�i� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �w�i�l�l� �b�e� �u�s�e�d� �b�y� �t�h�e� 

�O�f�f�i�c�e� �t�o� �a�u�t�o�m�a�t�i�c�a�l�l�y� �a�t�t�e�m�p�t� �r�e�t�r�i�e�v�a�l� �p�u�r�s�u�a�n�t� �t�o� �3�7� �C�F�R� �1�.�5�5�(�h�)�(�1�)� �a�n�d� �(�2�)�.� �U�n�d�e�r� �t�h�e� �P�O�X� �p�r�o�g�r�a�m�,� �a�p�p�l�i�c�a�n�t� �b�e�a�r�s� �t�h�e� 

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

�i�n�t�e�l�l�e�c�t�u�a�l� �p�r�o�p�e�r�t�y� �o�f�f�i�c�e�,� �o�r� �a� �c�e�r�t�i�f�i�e�d� �c�o�p�y� �o�f� �t�h�e� �f�o�r�e�i�g�n� �p�r�i�o�r�i�t�y� �a�p�p�l�i�c�a�t�i�o�n� �i�s� �f�i�l�e�d�,� �w�i�t�h�i�n� �t�h�e� �t�i�m�e� �p�e�r�i�o�d� �s�p�e�c�i�f�i�e�d� �i�n� �3�7� �C�F�R� 

�1�.�5�5�(�g�)�(�1�)�.� 
� � 

� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �C�o�u�n�t�r�y� �P�a�r�e�n�t� �F�i�l�i�n�g� �D�a�t�e� �(�Y�Y�Y�Y�-�M�M�-�D�D�)� �|� �A�c�c�e�s�s� �C�o�d�e� �(�i�f� �a�p�p�l�i�c�a�b�l�e�)� 
� � � � � � � � � � � � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �6� �P�a�g�e� �|� �4
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� � 

�M�o�d�i�f�i�e�d� �P�T�O�/�A�I�A�/�1�4� �(�1�2�-�1�3�)� 
�A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�4�/�3�0�/�2�0�1�7�.� �O�M�B� �0�6�5�1�-�0�0�3�2� 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 
� � 

� � 

� � � � 

�o� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 
�A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �3�7� �C�F�R� �1�.�7�6� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �U�n�k�n�o�w�n� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� � � � � 

�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�v�i�s�i�o�n�a�l� �o�r� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �w�h�i�c�h� �i�t�i�s� �b�e�i�n�g� �s�u�b�m�i�t�t�e�d�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m� �c�o�n�t�a�i�n�s� �t�h�e� 
�b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�r�a�n�g�e�d� �i�n� �a� �f�o�r�m�a�t� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� �a�s� �o�u�t�l�i�n�e�d� �i�n� �3�7� �C�F�R� �1�.�7�6�.� 
�T�h�i�s� �d�o�c�u�m�e�n�t� �m�a�y� �b�e� �c�o�m�p�l�e�t�e�d� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �a�n�d� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �O�f�f�i�c�e� �i�n� �e�l�e�c�t�r�o�n�i�c� �f�o�r�m�a�t� �u�s�i�n�g� �t�h�e� �E�l�e�c�t�r�o�n�i�c� �F�i�l�i�n�g� �S�y�s�t�e�m� �(�E�F�S�)� �o�r� �t�h�e� 
�d�o�c�u�m�e�n�t� �m�a�y� �b�e� �p�r�i�n�t�e�d� �a�n�d� �i�n�c�l�u�d�e�d� �i�n� �a� �p�a�p�e�r� �f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n�.� � � � � 
�A�u�t�h�o�r�i�z�a�t�i�o�n� �o�r� �O�p�t�-�O�u�t� �o�f� �A�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �P�e�r�m�i�t� �A�c�c�e�s�s�:� 
� � 

�W�h�e�n� �t�h�i�s� �A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �i�s� �p�r�o�p�e�r�l�y� �s�i�g�n�e�d� �a�n�d� �f�i�l�e�d� �w�i�t�h� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�,� �a�p�p�l�i�c�a�n�t� �h�a�s� �p�r�o�v�i�d�e�d� �w�r�i�t�t�e�n� �a�u�t�h�o�r�i�t�y� �t�o� 

�p�e�r�m�i�t� �a� �p�a�r�t�i�c�i�p�a�t�i�n�g� �f�o�r�e�i�g�n� �i�n�t�e�l�l�e�c�t�u�a�l� �p�r�o�p�e�r�t�y� �(�I�P�)� �o�f�f�i�c�e� �a�c�c�e�s�s� �t�o� �t�h�e� �i�n�s�t�a�n�t� �a�p�p�l�i�c�a�t�i�o�n�-�a�s�-�f�i�l�e�d� �(�s�e�e� �p�a�r�a�g�r�a�p�h� �A� �i�n� 
�s�u�b�s�e�c�t�i�o�n� �1� �b�e�l�o�w�)� �a�n�d� �t�h�e� �E�u�r�o�p�e�a�n� �P�a�t�e�n�t� �O�f�f�i�c�e� �(�E�P�O�)� �a�c�c�e�s�s� �t�o� �a�n�y� �s�e�a�r�c�h� �r�e�s�u�l�t�s� �f�r�o�m� �t�h�e� �i�n�s�t�a�n�t� �a�p�p�l�i�c�a�t�i�o�n� �(�s�e�e� 
�p�a�r�a�g�r�a�p�h� �B� �i�n� �s�u�b�s�e�c�t�i�o�n� �1� �b�e�l�o�w�)�.� 

�S�h�o�u�l�d� �a�p�p�l�i�c�a�n�t� �c�h�o�o�s�e� �n�o�t� �t�o� �p�r�o�v�i�d�e� �a�n� �a�u�t�h�o�r�i�z�a�t�i�o�n� �i�d�e�n�t�i�f�i�e�d� �i�n� �s�u�b�s�e�c�t�i�o�n� �1� �b�e�l�o�w�,� �a�p�p�l�i�c�a�n�t� �m�u�s�t� �o�p�t�-�o�u�t� �o�f� �t�h�e� 

�a�u�t�h�o�r�i�z�a�t�i�o�n� �b�y� �c�h�e�c�k�i�n�g� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �b�o�x� �A� �o�r� �B� �o�r� �b�o�t�h� �i�n� �s�u�b�s�e�c�t�i�o�n� �2� �b�e�l�o�w�.� 

�N�O�T�E�:� �T�h�i�s� �s�e�c�t�i�o�n� �o�f� �t�h�e� �A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �i�s� �O�N�L�Y� �r�e�v�i�e�w�e�d� �a�n�d� �p�r�o�c�e�s�s�e�d� �w�i�t�h� �t�h�e� �I�N�I�T�I�A�L� �f�i�l�i�n�g� �o�f� �a�n� �a�p�p�l�i�c�a�t�i�o�n�.� �A�f�t�e�r� 

�t�h�e� �i�n�i�t�i�a�l� �f�i�l�i�n�g� �o�f� �a�n� �a�p�p�l�i�c�a�t�i�o�n�,� �a�n� �A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �c�a�n�n�o�t� �b�e� �u�s�e�d� �t�o� �p�r�o�v�i�d�e� �o�r� �r�e�s�c�i�n�d� �a�u�t�h�o�r�i�z�a�t�i�o�n� �f�o�r� �a�c�c�e�s�s� �b�y� �a� 

�f�o�r�e�i�g�n� �I�P� �o�f�f�i�c�e�(�s�)�.� �I�n�s�t�e�a�d�,� �F�o�r�m� �P�T�O�/�S�B�/�3�9� �o�r� �P�T�O�/�S�B�/�6�9� �m�u�s�t� �b�e� �u�s�e�d� �a�s� �a�p�p�r�o�p�r�i�a�t�e�.� 
� � 

�1�.� �A�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �P�e�r�m�i�t� �A�c�c�e�s�s� �b�y� �a� �F�o�r�e�i�g�n� �I�n�t�e�l�l�e�c�t�u�a�l� �P�r�o�p�e�r�t�y� �O�f�f�i�c�e�(�s�)� 

�A�.� �P�r�i�o�r�i�t�y� �D�o�c�u�m�e�n�t� �E�x�c�h�a�n�g�e� �(�P�D�X�)� �-� �U�n�l�e�s�s� �b�o�x� �A� �i�n� �s�u�b�s�e�c�t�i�o�n� �2� �(�o�p�t�-�o�u�t� �o�f� �a�u�t�h�o�r�i�z�a�t�i�o�n�)� �i�s� �c�h�e�c�k�e�d�,� �t�h�e� 
�u�n�d�e�r�s�i�g�n�e�d� �h�e�r�e�b�y� �g�r�a�n�t�s� �t�h�e� �U�S�P�T�O� �a�u�t�h�o�r�i�t�y� �t�o� �p�r�o�v�i�d�e� �t�h�e� �E�u�r�o�p�e�a�n� �P�a�t�e�n�t� �O�f�f�i�c�e� �(�E�P�O�)�,� �t�h�e� �J�a�p�a�n� �P�a�t�e�n�t� �O�f�f�i�c�e� 
�(�J�P�O�)�,� �t�h�e� �K�o�r�e�a�n� �I�n�t�e�l�l�e�c�t�u�a�l� �P�r�o�p�e�r�t�y� �O�f�f�i�c�e� �(�K�I�P�O�)�,� �t�h�e� �S�t�a�t�e� �I�n�t�e�l�l�e�c�t�u�a�l� �P�r�o�p�e�r�t�y� �O�f�f�i�c�e� �o�f� �t�h�e� �P�e�o�p�l�e ��s� �R�e�p�u�b�l�i�c� �o�f� 
�C�h�i�n�a� �(�S�I�P�O�)�,� �t�h�e� �W�o�r�l�d� �I�n�t�e�l�l�e�c�t�u�a�l� �P�r�o�p�e�r�t�y� �O�r�g�a�n�i�z�a�t�i�o�n� �(�W�I�P�O�)�,� �a�n�d� �a�n�y� �o�t�h�e�r� �f�o�r�e�i�g�n� �i�n�t�e�l�l�e�c�t�u�a�l� �p�r�o�p�e�r�t�y� �o�f�f�i�c�e� 
�p�a�r�t�i�c�i�p�a�t�i�n�g� �w�i�t�h� �t�h�e� �U�S�P�T�O� �i�n� �a� �b�i�l�a�t�e�r�a�l� �o�r� �m�u�l�t�i�l�a�t�e�r�a�l� �p�r�i�o�r�i�t�y� �d�o�c�u�m�e�n�t� �e�x�c�h�a�n�g�e� �a�g�r�e�e�m�e�n�t� �i�n� �w�h�i�c�h� �a� �f�o�r�e�i�g�n� 

�a�p�p�l�i�c�a�t�i�o�n� �c�l�a�i�m�i�n�g� �p�r�i�o�r�i�t�y� �t�o� �t�h�e� �i�n�s�t�a�n�t� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �i�s� �f�i�l�e�d�,� �a�c�c�e�s�s� �t�o�:� �(�1�)� �t�h�e� �i�n�s�t�a�n�t� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�-�a�s�-�f�i�l�e�d� 

�a�n�d� �i�t�s� �r�e�l�a�t�e�d� �b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a�,� �(�2�)� �a�n�y� �f�o�r�e�i�g�n� �o�r� �d�o�m�e�s�t�i�c� �a�p�p�l�i�c�a�t�i�o�n� �t�o� �w�h�i�c�h� �p�r�i�o�r�i�t�y� �o�r� �b�e�n�e�f�i�t� �i�s� �c�l�a�i�m�e�d� �b�y� �t�h�e� 

�i�n�s�t�a�n�t� �a�p�p�l�i�c�a�t�i�o�n� �a�n�d� �i�t�s� �r�e�l�a�t�e�d� �b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a�,� �a�n�d� �(�3�)� �t�h�e� �d�a�t�e� �o�f� �f�i�l�i�n�g� �o�f� �t�h�i�s� �A�u�t�h�o�r�i�z�a�t�i�o�n�.� �S�e�e� �3�7� �C�F�R� �1�.�1�4�(�h�)� 
�(�1�)�.� 

� � 

� � 

�B�.� �S�e�a�r�c�h� �R�e�s�u�l�t�s� �f�r�o�m� �U�.�S�.� �A�p�p�l�i�c�a�t�i�o�n� �t�o� �E�P�O� �-� �U�n�l�e�s�s� �b�o�x� �B� �i�n� �s�u�b�s�e�c�t�i�o�n� �2� �(�o�p�t�-�o�u�t� �o�f� �a�u�t�h�o�r�i�z�a�t�i�o�n�)� �i�s� �c�h�e�c�k�e�d�,� 
�t�h�e� �u�n�d�e�r�s�i�g�n�e�d� �h�e�r�e�b�y� �g�r�a�n�t�s� �t�h�e� �U�S�P�T�O� �a�u�t�h�o�r�i�t�y� �t�o� �p�r�o�v�i�d�e� �t�h�e� �E�P�O� �a�c�c�e�s�s� �t�o� �t�h�e� �b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a� �a�n�d� �s�e�a�r�c�h� 

�r�e�s�u�l�t�s� �f�r�o�m� �t�h�e� �i�n�s�t�a�n�t� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �w�h�e�n� �a� �E�u�r�o�p�e�a�n� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �c�l�a�i�m�i�n�g� �p�r�i�o�r�i�t�y� �t�o� �t�h�e� �i�n�s�t�a�n�t� �p�a�t�e�n�t� 

�a�p�p�l�i�c�a�t�i�o�n� �i�s� �f�i�l�e�d�.� �S�e�e� �3�7� �C�F�R� �1�.�1�4�(�h�)�(�2�)�.� 

� � 

� � 

�T�h�e� �a�p�p�l�i�c�a�n�t� �i�s� �r�e�m�i�n�d�e�d� �t�h�a�t� �t�h�e� �E�P�O ��s� �R�u�l�e� �1�4�1�(�1�)� �E�P�C� �(�E�u�r�o�p�e�a�n� �P�a�t�e�n�t� �C�o�n�v�e�n�t�i�o�n�)� �r�e�q�u�i�r�e�s� �a�p�p�l�i�c�a�n�t�s� �t�o� �s�u�b�m�i�t� �a� 
�c�o�p�y� �o�f� �s�e�a�r�c�h� �r�e�s�u�l�t�s� �f�r�o�m� �t�h�e� �i�n�s�t�a�n�t� �a�p�p�l�i�c�a�t�i�o�n� �w�i�t�h�o�u�t� �d�e�l�a�y� �i�n� �a� �E�u�r�o�p�e�a�n� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �t�h�a�t� �c�l�a�i�m�s� �p�r�i�o�r�i�t�y� �t�o� 

�t�h�e� �i�n�s�t�a�n�t� �a�p�p�l�i�c�a�t�i�o�n�.� 

� � 

�2�.� �O�p�t�-�O�u�t� �o�f� �A�u�t�h�o�r�i�z�a�t�i�o�n�s� �t�o� �P�e�r�m�i�t� �A�c�c�e�s�s� �b�y� �a� �F�o�r�e�i�g�n� �I�n�t�e�l�l�e�c�t�u�a�l� �P�r�o�p�e�r�t�y� �O�f�f�i�c�e�(�s�)� 

�A�.� �A�p�p�l�i�c�a�n�t� �D�O�E�S� �N�O�T� �a�u�t�h�o�r�i�z�e� �t�h�e� �U�S�P�T�O� �t�o� �p�e�r�m�i�t� �a� �p�a�r�t�i�c�i�p�a�t�i�n�g� �f�o�r�e�i�g�n� �I�P� �o�f�f�i�c�e� �a�c�c�e�s�s� �t�o� �t�h�e� �i�n�s�t�a�n�t� 

�O� �a�p�p�l�i�c�a�t�i�o�n�-�a�s�-�f�i�l�e�d�.� �I�f� �t�h�i�s� �b�o�x� �i�s� �c�h�e�c�k�e�d�,� �t�h�e� �U�S�P�T�O� �w�i�l�l� �n�o�t� �b�e� �p�r�o�v�i�d�i�n�g� �a� �p�a�r�t�i�c�i�p�a�t�i�n�g� �f�o�r�e�i�g�n� �I�P� �o�f�f�i�c�e� �w�i�t�h� 

�a�n�y� �d�o�c�u�m�e�n�t�s� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �i�d�e�n�t�i�f�i�e�d� �i�n� �s�u�b�s�e�c�t�i�o�n� �1�A� �a�b�o�v�e�.� 

�O� �B�.� �A�p�p�l�i�c�a�n�t� �D�O�E�S� �N�O�T� �a�u�t�h�o�r�i�z�e� �t�h�e� �U�S�P�T�O� �t�o� �t�r�a�n�s�m�i�t� �t�o� �t�h�e� �E�P�O� �a�n�y� �s�e�a�r�c�h� �r�e�s�u�l�t�s� �f�r�o�m� �t�h�e� �i�n�s�t�a�n�t� �p�a�t�e�n�t� 

�a�p�p�l�i�c�a�t�i�o�n�.� �I�f� �t�h�i�s� �b�o�x� �i�s� �c�h�e�c�k�e�d�,� �t�h�e� �U�S�P�T�O� �w�i�l�l� �n�o�t� �b�e� �p�r�o�v�i�d�i�n�g� �t�h�e� �E�P�O� �w�i�t�h� �s�e�a�r�c�h� �r�e�s�u�l�t�s� �f�r�o�m� �t�h�e� �i�n�s�t�a�n�t� 

�a�p�p�l�i�c�a�t�i�o�n�.� 

�N�O�T�E�:� �O�n�c�e� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �h�a�s� �p�u�b�l�i�s�h�e�d� �o�r� �i�s� �o�t�h�e�r�w�i�s�e� �p�u�b�l�i�c�l�y� �a�v�a�i�l�a�b�l�e�,� �t�h�e� �U�S�P�T�O� �m�a�y� �p�r�o�v�i�d�e� �a�c�c�e�s�s� �t�o� �t�h�e� 

�a�p�p�l�i�c�a�t�i�o�n� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� �C�F�R� �1�.�1�4�.� � � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �7� �P�a�e�e�!�s
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�M�o�d�i�f�i�e�d� �P�T�O�/�A�I�A�/�1�4� �(�1�2�-�1�3�)� 
�A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�4�/�3�0�/�2�0�1�7�.� �O�M�B� �0�6�5�1�-�0�0�3�2� 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� � � 

� � 

� � � � 

�o� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 
�A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �3�7� �C�F�R� �1�.�7�6� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �U�n�k�n�o�w�n� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� � � � � 
�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�v�i�s�i�o�n�a�l� �o�r� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �w�h�i�c�h� �i�t�i�s� �b�e�i�n�g� �s�u�b�m�i�t�t�e�d�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m� �c�o�n�t�a�i�n�s� �t�h�e� 
�b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�r�a�n�g�e�d� �i�n� �a� �f�o�r�m�a�t� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� �a�s� �o�u�t�l�i�n�e�d� �i�n� �3�7� �C�F�R� �1�.�7�6�.� 
�T�h�i�s� �d�o�c�u�m�e�n�t� �m�a�y� �b�e� �c�o�m�p�l�e�t�e�d� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �a�n�d� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �O�f�f�i�c�e� �i�n� �e�l�e�c�t�r�o�n�i�c� �f�o�r�m�a�t� �u�s�i�n�g� �t�h�e� �E�l�e�c�t�r�o�n�i�c� �F�i�l�i�n�g� �S�y�s�t�e�m� �(�E�F�S�)� �o�r� �t�h�e� 
�d�o�c�u�m�e�n�t� �m�a�y� �b�e� �p�r�i�n�t�e�d� �a�n�d� �i�n�c�l�u�d�e�d� �i�n� �a� �p�a�p�e�r� �f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n�.� � � � � � � 

�A�p�p�l�i�c�a�n�t� �I�n�f�o�r�m�a�t�i�o�n�:� 
� � 

�P�r�o�v�i�d�i�n�g� �a�s�s�i�g�n�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �d�o�e�s� �n�o�t� �s�u�b�s�t�i�t�u�t�e� �f�o�r� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �a�n�y� �r�e�q�u�i�r�e�m�e�n�t� �o�f� �p�a�r�t� �3� �o�f� �T�i�t�l�e� �3�7� 

�o�f� �C�F�R� �t�o� �h�a�v�e� �a�n� �a�s�s�i�g�n�m�e�n�t� �r�e�c�o�r�d�e�d� �b�y� �t�h�e� �O�f�f�i�c�e�.� 
� � 

�A�p�p�l�i�c�a�n�t�:� �M�i�d�w�e�s�t� �E�n�e�r�g�y� �E�m�i�s�s�i�o�n�s� �C�o�r�p� 
� � 

�I�f� �t�h�e� �a�p�p�l�i�c�a�n�t� �i�s� �t�h�e� �i�n�v�e�n�t�o�r� �(�o�r� �t�h�e� �r�e�m�a�i�n�i�n�g� �j�o�i�n�t� �i�n�v�e�n�t�o�r� �o�r� �i�n�v�e�n�t�o�r�s� �u�n�d�e�r� �3�7� �C�F�R� �1�.�4�5�)�,� �t�h�i�s� �s�e�c�t�i�o�n� �s�h�o�u�l�d� �n�o�t� �b�e� 

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

�a�p�p�l�i�c�a�n�t� �u�n�d�e�r� �3�7� �C�F�R� �1�.�4�3�;� �o�r� �t�h�e� �n�a�m�e� �a�n�d� �a�d�d�r�e�s�s� �o�f� �t�h�e� �a�s�s�i�g�n�e�e�,� �p�e�r�s�o�n� �t�o� �w�h�o�m� �t�h�e� �i�n�v�e�n�t�o�r� �i�s� �u�n�d�e�r� �a�n� �o�b�l�i�g�a�t�i�o�n� �t�o� 

�a�s�s�i�g�n� �t�h�e� �i�n�v�e�n�t�i�o�n�,� �o�r� �p�e�r�s�o�n� �w�h�o� �o�t�h�e�r�w�i�s�e� �s�h�o�w�s� �s�u�f�f�i�c�i�e�n�t� �p�r�o�p�r�i�e�t�a�r�y� �i�n�t�e�r�e�s�t� �i�n� �t�h�e� �m�a�t�t�e�r� �w�h�o� �i�s� �t�h�e� �a�p�p�l�i�c�a�n�t� �u�n�d�e�r� �3�7� 

�C�F�R� �1�.�4�6�.� �I�f� �t�h�e� �a�p�p�l�i�c�a�n�t� �i�s� �a�n� �a�p�p�l�i�c�a�n�t� �u�n�d�e�r� �3�7� �C�F�R� �1�.�4�6� �(�a�s�s�i�g�n�e�e�,� �p�e�r�s�o�n� �t�o� �w�h�o�m� �t�h�e� �i�n�v�e�n�t�o�r� �i�s� �o�b�l�i�g�a�t�e�d� �t�o� �a�s�s�i�g�n�,� �o�r� 

�p�e�r�s�o�n� �w�h�o� �o�t�h�e�r�w�i�s�e� �s�h�o�w�s� �s�u�f�f�i�c�i�e�n�t� �p�r�o�p�r�i�e�t�a�r�y� �i�n�t�e�r�e�s�t�)� �t�o�g�e�t�h�e�r� �w�i�t�h� �o�n�e� �o�r� �m�o�r�e� �j�o�i�n�t� �i�n�v�e�n�t�o�r�s�,� �t�h�e�n� �t�h�e� �j�o�i�n�t� �i�n�v�e�n�t�o�r� 

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

� � 

� � 

�A�s�s�i�g�n�e�e� �O� �L�e�g�a�l� �R�e�p�r�e�s�e�n�t�a�t�i�v�e� �u�n�d�e�r� �3�5� �U�.�S�.�C�.� �1�1�7� �O� �J�o�i�n�t� �I�n�v�e�n�t�o�r� 
� � � � � � 

�O� �P�e�r�s�o�n� �t�o� �w�h�o�m� �t�h�e� �i�n�v�e�n�t�o�r� �i�s� �o�b�l�i�g�a�t�e�d� �t�o� �a�s�s�i�g�n� �|� �L�J� �P�e�r�s�o�n� �w�h�o� �s�h�o�w�s� �s�u�f�f�i�c�i�e�n�t� �p�r�o�p�r�i�e�t�a�r�y� �i�n�t�e�r�e�s�t� 

� � � � 

�I�f� �a�p�p�l�i�c�a�n�t� �i�s� �t�h�e� �l�e�g�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�,� �i�n�d�i�c�a�t�e� �t�h�e� �a�u�t�h�o�r�i�t�y� �t�o� �f�i�l�e� �t�h�e� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�,� �t�h�e� �i�n�v�e�n�t�o�r� �i�s�:� 

� � 

�U� �D�e�c�e�a�s�e�d� �O� �L�e�g�a�l�l�y� �i�n�c�a�p�a�c�i�t�a�t�e�d� 

� � � � 

� � 
�N�a�m�e� �o�f� �t�h�e� �D�e�c�e�a�s�e�d� �o�r� �L�e�g�a�l�l�y� �I�n�c�a�p�a�c�i�t�a�t�e�d� �I�n�v�e�n�t�o�r� �:� 

� � 

�I�f� �t�h�e� �A�p�p�l�i�c�a�n�t� �i�s� �a�n� �O�r�g�a�n�i�z�a�t�i�o�n� �c�h�e�c�k� �h�e�r�e�:� �X� 
� � 

�O�r�g�a�n�i�z�a�t�i�o�n� �N�a�m�e�:� �M�i�d�w�e�s�t� �E�n�e�r�g�y� �E�m�i�s�s�i�o�n�s� �C�o�r�p� 
� � 

�P�r�e�f�i�x� �G�i�v�e�n� �N�a�m�e� �M�i�d�d�l�e� �N�a�m�e� �F�a�m�i�l�y� �N�a�m�e� �S�u�f�f�i�x� 
� � 

� � � � � � � � � � 

�M�a�i�l�i�n�g� �A�d�d�r�e�s�s� �I�n�f�o�r�m�a�t�i�o�n�:� 
� � 

� � 

� � 

� � 

�A�d�d�r�e�s�s� �1� �6�7�0� �D� �E�n�t�e�r�p�r�i�s�e� �D�r� 

�A�d�d�r�e�s�s� �2� 

�C�i�t�y� �L�e�w�i�s� �C�e�n�t�e�r� �S�t�a�t�e�/�P�r�o�v�i�n�c�e� �O�H� 

�C�o�u�n�t�r�y� �U�n�i�t�e�d� �S�t�a�t�e�s� �o�f� �A�m�e�r�i�c�a� �P�o�s�t�a�l� �C�o�d�e� �4�3�0�3�5� 
� � 

�P�h�o�n�e� �N�u�m�b�e�r� 
� � � � �E�m�a�i�l� �A�d�d�r�e�s�s� � � � � � � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �8� �P�a�g�e� �|� �6
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�M�o�d�i�f�i�e�d� �P�T�O�/�A�I�A�/�1�4� �(�1�2�-�1�3�)� 
�A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�4�/�3�0�/�2�0�1�7�.� �O�M�B� �0�6�5�1�-�0�0�3�2� 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 
� � 

� � 

� � 
� � 

�o� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 
�A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �3�7� �C�F�R� �1�.�7�6� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �U�n�k�n�o�w�n� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� � � 
� � 

�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�v�i�s�i�o�n�a�l� �o�r� �n�o�n�p�r�o�v�i�s�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �w�h�i�c�h� �i�t�i�s� �b�e�i�n�g� �s�u�b�m�i�t�t�e�d�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m� �c�o�n�t�a�i�n�s� �t�h�e� 
�b�i�b�l�i�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�r�a�n�g�e�d� �i�n� �a� �f�o�r�m�a�t� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� �a�s� �o�u�t�l�i�n�e�d� �i�n� �3�7� �C�F�R� �1�.�7�6�.� 
�T�h�i�s� �d�o�c�u�m�e�n�t� �m�a�y� �b�e� �c�o�m�p�l�e�t�e�d� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �a�n�d� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �O�f�f�i�c�e� �i�n� �e�l�e�c�t�r�o�n�i�c� �f�o�r�m�a�t� �u�s�i�n�g� �t�h�e� �E�l�e�c�t�r�o�n�i�c� �F�i�l�i�n�g� �S�y�s�t�e�m� �(�E�F�S�)� �o�r� �t�h�e� 
�d�o�c�u�m�e�n�t� �m�a�y� �b�e� �p�r�i�n�t�e�d� �a�n�d� �i�n�c�l�u�d�e�d� �i�n� �a� �p�a�p�e�r� �f�i�l�e�d� �a�p�p�l�i�c�a�t�i�o�n�.� � � 
� � 

�A�s�s�i�g�n�e�e� �I�n�f�o�r�m�a�t�i�o�n� �i�n�c�l�u�d�i�n�g� �N�o�n�-�A�p�p�l�i�c�a�n�t� �A�s�s�i�g�n�e�e� �I�n�f�o�r�m�a�t�i�o�n�:� 
�P�r�o�v�i�d�i�n�g� �a�s�s�i�g�n�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �d�o�e�s� �n�o�t� �s�u�b�s�t�i�t�u�t�e� �f�o�r� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �a�n�y� �r�e�q�u�i�r�e�m�e�n�t� �o�f� �p�a�r�t� �3� �o�f� �T�i�t�l�e� �3�7� 

�o�f� �C�F�R� �t�o� �h�a�v�e� �a�n� �a�s�s�i�g�n�m�e�n�t� �r�e�c�o�r�d�e�d� �b�y� �t�h�e� �O�f�f�i�c�e�.� 

� � 

� � 

� � 

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

�I�f� �t�h�e� �A�s�s�i�g�n�e�e� �o�r� �N�o�n�-�A�p�p�l�i�c�a�n�t� �A�s�s�i�g�n�e�e� �i�s� �a�n� �O�r�g�a�n�i�z�a�t�i�o�n� �c�h�e�c�k� �h�e�r�e�.� �[�]� 
� � 

�P�r�e�f�i�x� �G�i�v�e�n� �N�a�m�e� �M�i�d�d�l�e� �N�a�m�e� �F�a�m�i�l�y� �N�a�m�e� �S�u�f�f�i�x� 
� � 

� � � � � � 
� � 

�M�a�i�l�i�n�g� �A�d�d�r�e�s�s� �I�n�f�o�r�m�a�t�i�o�n� �F�o�r� �A�s�s�i�g�n�e�e� �i�n�c�l�u�d�i�n�g� �N�o�n�-�A�p�p�l�i�c�a�n�t� �A�s�s�i�g�n�e�e�:� 
� � 

� � 

� � 

� � 

� � 

�A�d�d�r�e�s�s� �1� 

�A�d�d�r�e�s�s� �2� 

�C�i�t�y� �S�t�a�t�e�/�P�r�o�v�i�n�c�e� 

�C�o�u�n�t�r�y� �P�o�s�t�a�l� �C�o�d�e� 

�P�h�o�n�e� �N�u�m�b�e�r� �F�a�x� �N�u�m�b�e�r� � � � � 
� � 

�E�m�a�i�l� �A�d�d�r�e�s�s� � � 
� � 

�S�i�g�n�a�t�u�r�e�:� 
� � 

�N�O�T�E�:� �T�h�i�s� �A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �m�u�s�t� �b�e� �s�i�g�n�e�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� �C�F�R� �1�.�3�3�(�b�)�.� �H�o�w�e�v�e�r�,� �i�f� �t�h�i�s� �A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �i�s� 

�s�u�b�m�i�t�t�e�d� �w�i�t�h� �t�h�e� �I�N�I�T�I�A�L� �f�i�l�i�n�g� �o�f� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �a�n�d� �e�i�t�h�e�r� �b�o�x� �A� �o�r� �B� �i�s� �n�o�t� �c�h�e�c�k�e�d� �i�n� �s�u�b�s�e�c�t�i�o�n� �2� �o�f� �t�h�e�  ��A�u�t�h�o�r�i�z�a�t�i�o�n� �o�r� 
�O�p�t�-�O�u�t� �o�f� �A�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �P�e�r�m�i�t� �A�c�c�e�s�s �� �s�e�c�t�i�o�n�,� �t�h�e�n� �t�h�i�s� �f�o�r�m� �m�u�s�t� �a�l�s�o� �b�e� �s�i�g�n�e�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� �C�F�R� �1�.�1�4�(�c�)�.� 

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

�c�o�r�p�o�r�a�t�i�o�n� �o�r� �a�s�s�o�c�i�a�t�i�o�n�)�.� �I�f� �t�h�e� �a�p�p�l�i�c�a�n�t� �i�s� �t�w�o� �o�r� �m�o�r�e� �j�o�i�n�t� �i�n�v�e�n�t�o�r�s�,� �t�h�i�s� �f�o�r�m� �m�u�s�t� �b�e� �s�i�g�n�e�d� �b�y� �a� �p�a�t�e�n�t� �p�r�a�c�t�i�t�i�o�n�e�r�,� �a�l�l� �j�o�i�n�t� 

�i�n�v�e�n�t�o�r�s� �w�h�o� �a�r�e� �t�h�e� �a�p�p�l�i�c�a�n�t�,� �o�r� �o�n�e� �o�r� �m�o�r�e� �j�o�i�n�t� �i�n�v�e�n�t�o�r�-�a�p�p�l�i�c�a�n�t�s� �w�h�o� �h�a�v�e� �b�e�e�n� �g�i�v�e�n� �p�o�w�e�r� �o�f� �a�t�t�o�r�n�e�y� �(�e�.�g�.�,� �s�e�e� �U�S�P�T�O� 

�F�o�r�m� �P�T�O�/�A�I�A�/�8�1�)� �o�n� �b�e�h�a�l�f� �o�f� �a�l�l� �j�o�i�n�t� �i�n�v�e�n�t�o�r�-�a�p�p�l�i�c�a�n�t�s�.� 
�S�e�e� �3�7� �C�F�R� �1�.�4�(�d�)� �f�o�r� �t�h�e� �m�a�n�n�e�r�r�o�f� �m�a�k�i�n�g� �s�i�g�n�a�t�u�r�e�s� �a�n�d� �c�e�r�t�i�f�i�c�a�t�i�o�n�s�.� 

�S�i�g�n�a�t�u�r�e� �/� �W�i�e� �L�u�i� �I� �A�s�h�e�  ��]� �M�I�N�E�D�)� �2�0�1�8�-�0�5�-�1�4� 
�\� �À�!� �L�t�]� 

�R�e�g�i�s�t�r�a�t�i�o�n� 

�N�u�m�b�e�r� 

� � 

� � 

�F�i�r�s�t� �N�a�m�e� �N�i�c�h�o�l�a�s� �L�a�s�t� �N�a�m�e� �|� �L�a�n�z�a�t�e�l�l�a� � � � � �6�3�,�8�0�3� � � � � � � � � � � 
� � 

�T�h�i�s� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �r�e�q�u�i�r�e�d� �b�y� �3�7� �C�F�R� �1�.�7�6�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �r�e�q�u�i�r�e�d� �t�o� �o�b�t�a�i�n� �o�r� �r�e�t�a�i�n� �a� �b�e�n�e�f�i�t� �b�y� �t�h�e� �p�u�b�l�i�c� �w�h�i�c�h� �i�s� 

�t�o� �f�i�l�e� �(�a�n�d� �b�y� �t�h�e� �U�S�P�T�O� �t�o� �p�r�o�c�e�s�s�)� �a�n� �a�p�p�l�i�c�a�t�i�o�n�.� �C�o�n�f�i�d�e�n�t�i�a�l�i�t�y� �i�s� �g�o�v�e�r�n�e�d� �b�y� �3�5� �U�.�S�.�C�.� �1�2�2� �a�n�d� �3�7� �C�F�R� �1�.�1�4�.� �T�h�i�s� �c�o�l�l�e�c�t�i�o�n� �i�s� 
�e�s�t�i�m�a�t�e�d� �t�o� �t�a�k�e� �2�3� �m�i�n�u�t�e�s� �t�o� �c�o�m�p�l�e�t�e�,� �i�n�c�l�u�d�i�n�g� �g�a�t�h�e�r�i�n�g�,� �p�r�e�p�a�r�i�n�g�,� �a�n�d� �s�u�b�m�i�t�t�i�n�g� �t�h�e� �c�o�m�p�l�e�t�e�d� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �f�o�r�m� 

�t�o� �t�h�e� �U�S�P�T�O�.� �T�i�m�e� �w�i�l�l� �v�a�r�y� �d�e�p�e�n�d�i�n�g� �u�p�o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �c�a�s�e�.� �A�n�y� �c�o�m�m�e�n�t�s� �o�n� �t�h�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �y�o�u� �r�e�q�u�i�r�e� �t�o� �c�o�m�p�l�e�t�e� �t�h�i�s� 

�f�o�r�m� �a�n�d�/�o�r� �s�u�g�g�e�s�t�i�o�n�s� �f�o�r� �r�e�d�u�c�i�n�g� �t�h�i�s� �b�u�r�d�e�n�,� �s�h�o�u�l�d� �b�e� �s�e�n�t� �t�o� �t�h�e� �C�h�i�e�f� �I�n�f�o�r�m�a�t�i�o�n� �O�f�f�i�c�e�r�,� �U�.�S�.� �P�a�t�e�n�t� �a�n�d� 
�T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�,� �U�.�S�.� �D�e�p�a�r�t�m�e�n�t� �o�f� �C�o�m�m�e�r�c�e�,� �P�.�0�.� �B�o�x� �1�4�5�0�,� �A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0�.� �D�O� �N�O�T� �S�E�N�D� �F�E�E�S� �O�R� �C�O�M�P�L�E�T�E�D� 

�F�O�R�M�S� �T�O� �T�H�I�S� �A�D�D�R�E�S�S�.� �S�E�N�D� �T�O�:� �C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s�,� �P�.�O�.� �B�o�x� �1�4�5�0�,� �A�l�e�x�a�n�d�r�i�a�,� �-� �P�R�I� �T�A�M�E�R�E�N� �U�e� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �9� �P�a�g�e� �|� �7
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�S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

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

� � 

� � 

�[�0�0�0�1�]� �T�h�i�s� �a�p�p�l�i�c�a�t�i�o�n� �i�s� �a� �c�o�n�t�i�n�u�a�t�i�o�n�-�i�n�-�p�a�r�t� �o�f� �U�.�S�.� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �S�e�r�.� �N�o�.� �1�5�/�2�9�5�,�5�9�4�,� �f�i�l�e�d� 

�O�c�t�.� �1�7�,� �2�0�1�6�,� �w�h�i�c�h� �i�s� �a� �c�o�n�t�i�n�u�a�t�i�o�n� �o�f� �U�.�S�.� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �S�e�r�.� �N�o�.� �1�4�/�1�0�2�,�8�9�6� �f�i�l�e�d� �o�n� �D�e�c�.� 

�1�1�,� �2�0�1�3� �(�n�o�w� �U�.�S�.� �P�a�t�.� �N�o�.� �9�,�4�6�8�,�8�8�6�)�,� �w�h�i�c�h� �i�s� �a� �c�o�n�t�i�n�u�a�t�i�o�n� �o�f� �U�.�S�.� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �S�e�r�.� �N�o�.� 

�1�2�/�4�2�9�,�0�5�8� �f�i�l�e�d� �o�n� �A�p�r�.� �2�3�,� �2�0�0�9� �(�n�o�w� �U�.�S�.� �P�a�t�.� �N�o�.� �8�,�6�5�2�,�2�3�5�)�,� �w�h�i�c�h� �i�s� �a� �c�o�n�t�i�n�u�a�t�i�o�n�-�i�n�-�p�a�r�t� 

�o�f� �U�S�.� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �S�e�r�.� �N�o�.� �1�2�/�2�0�1�,�5�9�5� �f�i�l�e�d� �o�n� �A�u�g�.� �2�9�,� �2�0�0�8� �(�a�b�a�n�d�o�n�e�d�)�,� �w�h�i�c�h� �i�s� �a� 

�d�i�v�i�s�i�o�n�a�l� �o�f� �U�.�S�.� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �S�e�r�.� �N�o�.� �1�1�/�2�0�9�,�1�6�3� �f�i�l�e�d� �o�n� �A�u�g�.� �2�2�,� �2�0�0�5� �(�n�o�w� �U�.�S�.� �P�a�t�e�n�t� 

�N�o�.� �7�,�4�3�5�,�2�8�6�)�,� �w�h�i�c�h� �c�l�a�i�m�s� �p�r�i�o�r�i�t�y� �f�r�o�m� �p�r�o�v�i�s�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �S�e�r�.� �N�o�.� �6�0�/�6�0�5�,�6�4�0� �f�i�l�e�d� �o�n� �A�u�g� 

�3�0�,� �2�0�0�4�.� �T�h�e� �d�i�s�c�l�o�s�u�r�e�s� �o�f� �U�.�S�.� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �S�e�r�.� �N�o�s�.� �1�4�/�1�0�2�,�8�9�6�;� �1�2�/�4�2�9�,�0�5�8�;� �1�2�/�2�0�1�,�5�9�5�;� 

�1�1�/�2�0�9�,�1�6�3�;� �a�n�d� �6�0�/�6�0�5�,�6�4�0� �a�r�e� �h�e�r�e�b�y� �i�n�c�o�r�p�o�r�a�t�e�d� �h�e�r�e�i�n� �b�y� �r�e�f�e�r�e�n�c�e� �t�o� �t�h�e� �e�x�t�e�n�t� �a�p�p�r�o�p�r�i�a�t�e�.� 

�B�A�C�K�G�R�O�U�N�D� �O�F� �T�H�E� �I�N�V�E�N�T�I�O�N� 
� � 

�T�e�c�h�n�i�c�a�l� �F�i�e�l�d� �o�f� �t�h�e� �I�n�v�e�n�t�i�o�n� � � 

�[�0�0�0�2�]� �T�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n� �r�e�l�a�t�e�s� �t�o� �m�e�t�h�o�d�s� �a�n�d� �m�a�t�e�r�i�a�l�s� �f�o�r� �t�h�e� �r�e�m�o�v�a�l� �o�f� �p�o�l�l�u�t�a�n�t�s� �f�r�o�m� �f�l�u�e� 

�g�a�s� �o�r� �p�r�o�d�u�c�t� �g�a�s� �f�r�o�m� �a� �g�a�s�i�f�i�c�a�t�i�o�n� �s�y�s�t�e�m�.� �I�n� �p�a�r�t�i�c�u�l�a�r�,� �m�e�r�c�u�r�y� �1�s� �r�e�m�o�v�e�d� �f�r�o�m� �g�a�s� �s�t�r�e�a�m�s� 

�g�e�n�e�r�a�t�e�d� �d�u�r�i�n�g� �t�h�e� �b�u�r�n�i�n�g� �o�r� �g�a�s�i�f�i�c�a�t�i�o�n� �o�f� �f�o�s�s�i�l� �f�u�e�l�s� �b�y� �h�i�g�h�l�y� �r�e�a�c�t�i�v�e� �r�e�g�e�n�e�r�a�b�l�e� �s�o�r�b�e�n�t�s�.� 

�B�a�c�k�g�r�o�u�n�d� �o�f� �t�h�e� �I�n�v�e�n�t�i�o�n� � � 

�[�0�0�0�3�]� �T�h�e� �c�o�m�b�u�s�t�i�o�n� �a�n�d� �g�a�s�i�f�i�c�a�t�i�o�n� �o�f� �f�o�s�s�i�l� �f�u�e�l� �s�u�c�h� �a�s� �c�o�a�l� �g�e�n�e�r�a�t�e�s� �f�l�u�e� �g�a�s� �t�h�a�t� �c�o�n�t�a�i�n�s� 

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

�p�o�l�l�u�t�a�n�t�s�)� �t�o� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �m�u�s�t� �b�e� �c�o�n�t�r�o�l�l�e�d� �b�y� �u�s�e� �o�f� �s�o�r�b�e�n�t�s�,� �s�c�r�u�b�b�e�r�s�,� �f�i�l�t�e�r�s�,� �p�r�e�c�i�p�i�t�a�t�o�r�s�,� 

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

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

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

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

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

�t�h�a�n� �5� �p�a�r�t�s� �p�e�r� �b�i�l�l�i�o�n� �(�p�p�b�)�.� �L�a�r�g�e� �c�o�a�l� �c�o�m�b�u�s�t�i�o�n� �f�a�c�i�l�i�t�i�e�s� �s�u�c�h� �a�s� �e�l�e�c�t�r�i�c� �u�t�i�l�i�t�i�e�s� �m�a�y� �e�m�i�t� �a� 

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

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

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

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

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �1�0
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�M�e�r�c�u�r�y� �S�o�r�b�e�n�t� �T�e�c�h�n�o�l�o�g�i�e�s� 

�[�0�0�0�4�]� �S�e�v�e�r�a�l� �t�y�p�e�s� �o�f� �m�e�r�c�u�r�y� �c�o�n�t�r�o�l� �m�e�t�h�o�d�s� �f�o�r� �f�l�u�e� �g�a�s� �h�a�v�e� �b�e�e�n� �i�n�v�e�s�t�i�g�a�t�e�d�,� �i�n�c�l�u�d�i�n�g� 

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

�F�i�n�e�-�p�a�r�t�i�c�l�e� �i�n�j�e�c�t�i�o�n� �s�o�r�b�e�n�t�s� �i�n�c�l�u�d�e� �a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n�,� �m�e�t�a�l� �o�x�i�d�e� �s�o�r�b�e�n�t�,� �s�o�d�i�u�m� �s�u�l�f�i�d�e� 

�p�a�r�t�i�c�l�e�s�,� �a�n�d� �b�a�s�i�c� �s�i�l�i�c�a�t�e� �o�r� �o�x�i�d�e� �s�o�r�b�e�n�t�s�.� �W�h�e�n� �p�a�r�t�i�c�l�e� �i�n�j�e�c�t�i�o�n� �1�s� �e�m�p�l�o�y�e�d�,� �t�h�e� �m�e�r�c�u�r�y� 

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

�a�s� �a� �b�a�g�h�o�u�s�e� �o�r� �e�l�e�c�t�r�o�s�t�a�t�i�c� �p�r�e�c�i�p�i�t�a�t�o�r� �(�E�S�P�)� �a�n�d� �c�o�l�l�e�c�t�e�d� �a�l�o�n�g� �w�i�t�h� �a�s�h� �p�a�r�t�i�c�u�l�a�t�e�.� �T�h�e� �s�u�l�f�i�d�e� 

�a�n�d� �b�a�s�i�c� �s�i�l�i�c�a�t�e� �a�n�d� �o�x�i�d�e� �p�a�r�t�i�c�l�e�s� �a�r�e� �e�f�f�e�c�t�i�v�e� �o�n�l�y� �f�o�r� �t�h�e� �o�x�i�d�i�z�e�d� �m�e�r�c�u�r�y�,� �a�n�d� �t�h�e� �m�e�t�a�l� �o�x�i�d�e� 

�s�o�r�b�e�n�t�s� �e�x�h�i�b�i�t� �s�l�o�w�e�r� �c�a�p�t�u�r�e� �k�i�n�e�t�i�c�s� �t�h�a�n� �t�h�e� �c�a�r�b�o�n� �p�a�r�t�i�c�l�e�s�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �i�n�j�e�c�t�i�o�n� �o�f� �f�i�n�e� 

�c�a�r�b�o�n� �p�a�r�t�i�c�l�e�s� �i�n�t�o� �t�h�e� �f�l�u�e� �g�a�s� �s�t�r�e�a�m� �h�a�s� �b�e�e�n� �o�n�l�y� �p�a�r�t�i�a�l�l�y� �s�u�c�c�e�s�s�f�u�l� �i�n� �r�e�m�o�v�i�n�g� �m�e�r�c�u�r�y�,� 

�e�s�p�e�c�i�a�l�l�y� �e�l�e�m�e�n�t�a�l� �m�e�r�c�u�r�y�,� �w�h�e�r�e� �e�f�f�e�c�t�i�v�e� �r�e�m�o�v�a�l� �o�f� �o�n�l�y� �a�b�o�u�t� �6�0�%� �i�s� �a�t�t�a�i�n�e�d� �f�o�r� �s�o�m�e� 

�a�p�p�l�i�c�a�t�i�o�n�s� �w�i�t�h� �a� �F�F� �(�f�a�b�r�i�c� �f�i�l�t�e�r�)� �t�o� �c�o�l�l�e�c�t� �c�a�r�b�o�n� �a�n�d� �a�s�h�.� �E�v�e�n� �l�o�w�e�r� �r�e�m�o�v�a�l� �r�a�t�e�s� �h�a�v�e� �b�e�e�n� 

�o�b�s�e�r�v�e�d� �w�h�e�n� �a�n� �E�S�P� �i�s� �u�s�e�d� �t�o� �c�o�l�l�e�c�t� �t�h�e� �c�a�r�b�o�n� �b�e�c�a�u�s�e� �t�h�e� �c�o�n�t�a�c�t� �t�i�m�e� �o�f� �t�h�e� �c�a�r�b�o�n� �w�i�t�h� �t�h�e� 

�g�a�s� �i�s� �v�e�r�y� �s�h�o�r�t�.� 

�[�0�0�0�5�]� �A� �m�a�j�o�r� �p�r�o�b�l�e�m� �w�i�t�h� �e�x�i�s�t�i�n�g� �c�a�r�b�o�n� �i�n�j�e�c�t�i�o�n� �s�y�s�t�e�m�s� �i�s� �t�h�a�t� �t�h�e� �s�o�r�b�e�n�t� �i�s� �r�e�l�a�t�i�v�e�l�y� 

�u�n�r�e�a�c�t�i�v�e� �t�o�w�a�r�d� �m�e�r�c�u�r�y�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e�s�e� �s�o�r�b�e�n�t�s� �m�u�s�t� �b�e� �u�s�e�d� �i�n� �l�a�r�g�e� �a�m�o�u�n�t�s�,� �a�t� �h�i�g�h� 

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

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

�c�a�r�b�o�n� �i�n� �t�h�e� �a�s�h� �a�l�s�o� �c�r�e�a�t�e�s� �s�o�l�i�d� �w�a�s�t�e� �d�i�s�p�o�s�a�l� �p�r�o�b�l�e�m�s�,� �a�n�d� �t�h�e� �s�p�e�n�t� �s�o�r�b�e�n�t� �m�a�y� �c�o�n�t�a�m�i�n�a�t�e� 

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

�[�0�0�0�6�]� �O�n�e� �s�o�l�u�t�i�o�n� �h�a�s� �b�e�e�n� �t�o� �a�d�d� �a�n� �o�x�i�d�a�t�i�v�e� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�i�n�g� �a�n� �a�l�u�m�i�n�o�s�i�l�i�c�a�t�e� �m�a�t�e�r�i�a�l� 

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

�F�o�r� �e�x�a�m�p�l�e�,� �r�e�f�e�r� �t�o� �V�a�r�m�a� �e�t� �a�l�.� �(�2�0�0�7�0�1�4�0�9�4�0�)�.� �H�o�w�e�v�e�r�,� �t�h�e� �a�m�o�u�n�t�s� �o�f� �m�e�t�a�l� �s�a�l�t�s� �r�e�q�u�i�r�e�d� �f�o�r� 

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

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

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

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

�[�0�0�0�7�]� �A�n�o�t�h�e�r� �a�p�p�r�o�a�c�h� �h�a�s� �b�e�e�n� �t�h�e� �i�n�j�e�c�t�i�o�n� �o�f� �a�l�u�m�i�n�o�s�i�l�i�c�a�t�e� �p�a�r�t�i�c�u�l�a�t�e� �s�u�c�h� �a�s� �b�e�n�t�o�n�i�t�e�,� 

�w�h�i�c�h� �c�o�n�t�a�i�n�s� �n�e�i�t�h�e�r� �o�x�i�d�i�z�i�n�g� �s�a�l�t�s� �n�o�r� �h�a�l�o�g�e�n� �c�o�m�p�l�e�x�e�s� �w�i�t�h� �a� �L�e�w�i�s� �b�a�s�e� �s�i�t�e�,� �a�n�d� �t�h�u�s� �l�a�c�k�s� 

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

�e�x�a�m�p�l�e�,� �s�e�e� �U�.�S�.� �P�a�t�.� �N�o�.� �7�,�4�1�3�,�7�1�9�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �t�h�e� �i�n�j�e�c�t�i�o�n� �o�f� �a�n� �a�l�u�m�i�n�o�s�i�l�i�c�a�t�e� �(�k�a�o�l�i�n� �o�r� 

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

�2� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �1�1
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�k�n�o�w�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �s�e�e� �U�.�S�.� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �N�o�.� �2�0�0�3�0�1�0�3�8�8�2�.� �T�h�u�s� �t�h�e�s�e� �a�n�d� �s�i�m�i�l�a�r� 

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

�h�e�a�t� �t�h�e� �i�m�p�r�e�g�n�a�t�e�d� �s�a�l�t�(�s�)� �t�o� �g�e�n�e�r�a�t�e� �a�n� �o�x�i�d�a�t�i�o�n� �s�i�t�e�.� �T�h�i�s� �c�l�e�a�r�l�y� �r�e�p�r�e�s�e�n�t�s� �a� �k�i�n�e�t�i�c� �b�a�r�r�i�e�r� �t�o� 

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

�t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �L�e�w�i�s� �b�a�s�e� �s�o�r�b�e�n�t� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �p�r�e�s�e�n�t� �p�a�t�e�n�t�.� �T�h�e� �k�i�n�e�t�i�c� �b�a�r�r�i�e�r� �1�s� �o�n�l�y� �f�o�r� 

�h�e�a�t�i�n�g� �u�p� �t�h�e� �c�a�l�c�i�u�m� �h�y�p�o�c�h�l�o�r�i�t�e� �t�o� �d�e�c�o�m�p�o�s�e� �i�t� �t�o� �C�l� �a�t�o�m�s� �o�r� �m�o�l�e�c�u�l�e�s�.� �H�a�l�o�g�e�n� �(�b�i�m�o�l�e�c�u�l�a�r� �o�r� 

�a�t�o�m�i�c�)� �w�o�u�l�d� �c�o�m�p�l�e�x� �w�i�t�h� �c�a�r�b�o�n� �o�r� �n�o�n�c�a�r�b�o�n� �a�t� �a�n�y� �l�o�w�e�r� �t�e�m�p�e�r�a�t�u�r�e� �t�o� �f�o�r�m� �r�e�a�c�t�i�v�e� �o�x�i�d�a�t�i�o�n� 

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

�c�o�m�p�l�e�x�.� 

�[�0�0�0�8�]� �Y�e�t� �a�n�o�t�h�e�r� �a�p�p�r�o�a�c�h� �i�s� �t�h�e� �i�n�j�e�c�t�i�o�n� �o�f� �b�e�n�t�o�n�i�t�e� �p�l�u�s� �a� �m�e�t�a�l� �s�u�l�f�i�d�e� �a�n�d� �a� �m�e�t�a�l� �s�a�l�t�,� �n�o�n�e� 

�o�f� �w�h�i�c�h� �i�s� �o�x�i�d�i�z�i�n�g� �t�o� �e�l�e�m�e�n�t�a�l� �m�e�r�c�u�r�y� �a�n�d� �w�o�u�l�d� �r�e�q�u�i�r�e� �a� �s�l�o�w� �t�h�e�r�m�a�l� �a�c�t�i�v�a�t�i�o�n� �s�t�e�p�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �s�e�e� �U�.�S�.� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �N�o�.� �2�0�0�7�0�1�1�9�3�0�0�.� 

�[�0�0�0�9�]� �T�h�e� �i�n�j�e�c�t�i�o�n� �o�f� �h�a�l�o�g�e�n� �o�r� �h�a�l�o�g�e�n� �p�r�e�c�u�r�s�o�r�s� �i�n� �a� �h�o�t� �z�o�n�e�,� �f�o�l�l�o�w�e�d� �b�y� �c�o�n�t�a�c�t� �w�i�t�h� �a�n� 

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

�a�p�p�r�o�a�c�h�,� �e�l�e�m�e�n�t�a�l� �m�e�r�c�u�r�y� �i�s� �c�l�a�i�m�e�d� �t�o� �b�e� �o�x�i�d�i�z�e�d� �b�y� �t�h�e� �h�a�l�o�g�e�n� �t�o� �H�g�(�I�I�)� �w�h�i�c�h� �i�s� �c�o�l�l�e�c�t�e�d� �b�y� 

�t�h�e� �a�l�k�a�l�i�n�e� �m�a�t�e�r�i�a�l� �i�n� �t�h�e� �s�c�r�u�b�b�e�r�.� �F�o�r� �e�x�a�m�p�l�e�,� �s�e�e� �U�.�S�.� �P�a�t�.� �N�o� �6�,�8�0�8�,�6�9�2� �(�O�e�h�r�)�,� �U�.�S�.� �P�a�t�.� �N�o�.� 

�3�,�8�4�9�,�2�6�7� �(�H�i�l�g�e�n�)�,� �U�.�S�.� �P�a�t�.� �N�o�.� �5�,�4�3�5�,�9�8�0� �(�F�e�l�s�v�a�n�g�)�,� �U�.�S�.� �P�a�t�.� �N�o�.� �6�,�3�7�5�,�9�0�9� �(�D�a�n�g�t�r�a�n�)�,� �U�.�S�.� 

�P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �N�o�.� �2�0�0�2�0�1�1�4�7�4�9� �(�C�o�l�e�)�,� �U�.�S�.� �P�a�t�.� �N�o�.� �6�,�6�3�8�,�4�8�5� �(�I�i�d�a�)�,� �U�.�S�.� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� 

�N�o�.� �2�0�0�3�0�1�8�5�7�1�8� �(�S�e�l�l�a�k�u�m�a�r�)�,� �U�.�S�.� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �N�o�.� �2�0�0�3�0�1�4�7�7�9�3� �(�B�r�e�e�n�)�,� �a�n�d� �U�.�S�.� �P�a�t�.� 

�N�o�.� �6�,�8�7�8�,�3�5�8� �(�V�o�s�t�e�e�n�)�.� �H�o�w�e�v�e�r�,� �e�v�e�n� �t�h�o�u�g�h� �i�t� �i�s� �k�n�o�w�n� �t�o� �i�n�j�e�c�t� �h�a�l�o�g�e�n� �f�o�r�m�s� �a�t� �s�o�m�e� �s�t�a�g�e� �o�f� 

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

�c�o�n�d�u�c�t�i�n�g� �t�h�e� �o�x�i�d�a�t�i�o�n� �a�n�d� �c�a�p�t�u�r�e�.� �F�u�r�t�h�e�r�,� �t�h�e� �a�l�k�a�l�i�n�e� �m�a�t�e�r�i�a�l� �1�s� �r�a�p�i�d�l�y� �s�u�r�f�a�c�e�-�c�o�a�t�e�d� �b�y� �t�h�e� 

�l�a�r�g�e� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �a�c�i�d� �g�a�s�e�s�,� �l�o�w�e�r�i�n�g� �i�t�s� �c�a�p�a�c�i�t�y� �f�o�r� �a�d�s�o�r�p�t�i�o�n� �o�f� �H�g�(�I�I�)�.� �I�t� �i�s� �a�l�s�o� 

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

�c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �S�O�»� �a�n�d� �m�o�i�s�t�u�r�e� �i�n� �t�h�e� �f�l�u�e� �g�a�s�,� �a�n�d� �s�o� �g�a�s�-�p�h�a�s�e� �r�e�a�c�t�i�o�n�s� �o�f� �t�h�e� �h�a�l�o�g�e�n�s� �w�i�t�h� 

�H�g� �a�r�e� �h�i�n�d�e�r�e�d�.� �I�n� �c�o�n�t�r�a�s�t�,� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n� �t�a�k�e�s� �a�d�v�a�n�t�a�g�e� �o�f� �t�h�e� �L�e�w�i�s� �a�c�i�d� �c�o�m�p�l�e�x�e�s� �t�h�a�t� 

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

�f�o�r� �o�x�i�d�a�t�i�o�n�.� �T�h�u�s� �H�C�l�,� �H�B�r�,� �S�O�2�B�r�,� �a�n�d� �o�t�h�e�r� �g�a�s�-�p�h�a�s�e� �p�r�o�d�u�c�t�s� �a�l�l� �f�e�s�t�o�o�n� �t�h�e� �s�u�r�f�a�c�e� �a�n�d� 

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

�s�o�r�b�e�n�t�.� 

�[�0�0�1�0�]� �A�c�c�o�r�d�i�n�g�l�y�,� �t�h�e�r�e� �r�e�m�a�i�n�s� �a� �n�e�e�d� �f�o�r� �m�o�r�e� �e�c�o�n�o�m�i�c�a�l� �a�n�d� �e�f�f�e�c�t�i�v�e� �m�e�r�c�u�r�y� �r�e�m�o�v�a�l� 

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

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �1�2
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�u�s�i�n�g� �s�o�r�b�e�n�t� �e�n�h�a�n�c�e�m�e�n�t� �a�d�d�i�t�i�v�e�s� �a�n�d�/�o�r� �h�i�g�h�l�y� �r�e�a�c�t�i�v�e� �s�o�r�b�e�n�t�s�,� �w�i�t�h� �c�o�n�t�a�c�t� �t�i�m�e�s� �o�f� �s�e�c�o�n�d�s� 

�(�o�r� �l�e�s�s�)�,� �a�n�d� �t�h�a�t� �m�a�y� �b�e� �r�e�g�e�n�e�r�a�t�e�d� �a�n�d� �r�e�u�s�e�d�.� 

�S�U�M�M�A�R�Y� 
�[�0�0�1�1�]� �T�h�e� �v�a�r�i�o�u�s� �e�m�b�o�d�i�m�e�n�t�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n� �o�v�e�r�c�o�m�e� �t�h�e� �v�a�r�i�o�u�s� �a�s�p�e�c�t�s� �o�f� �t�h�e� 

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

�f�r�o�m� �t�h�e� �g�a�s�e�s� �p�r�o�d�u�c�e�d� �i�n� �t�h�e� �u�t�i�l�i�z�a�t�i�o�n� �o�f� �f�o�s�s�i�l� �f�u�e�l�s�.� 

�[�0�0�1�2�]� �A� �h�a�l�o�g�e�n�/�h�a�l�i�d�e�-�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �i�s� �d�e�s�c�r�i�b�e�d� �t�h�a�t� �i�s� �h�i�g�h�l�y� �e�f�f�e�c�t�i�v�e� �f�o�r� �t�h�e� �r�e�m�o�v�a�l� �o�f� 

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

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

�c�o�m�p�o�u�n�d�s�,� �c�a�l�c�i�u�m� �h�y�d�r�o�x�i�d�e� �c�o�m�p�o�u�n�d�s�,� �s�o�d�i�u�m� �a�c�e�t�a�t�e� �c�o�m�p�o�u�n�d�s�,� �a�n�d�/�o�r� �b�i�c�a�r�b�o�n�a�t�e� 

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

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

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

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

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

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

�[�0�0�1�3�]� �W�h�e�n� �a� �p�r�o�m�o�t�e�d� �o�r� �a� �n�o�n�-�p�r�o�m�o�t�e�d� �b�a�s�e� �s�o�r�b�e�n�t� �r�e�a�c�t�s� �w�i�t�h� �e�l�e�m�e�n�t�a�l� �o�r� �o�x�i�d�i�z�e�d� �m�e�r�c�u�r�y�,� 

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

�w�i�t�h� �t�h�e� �p�r�o�m�o�t�e�d� �b�a�s�e� �s�o�r�b�e�n�t�,� �t�h�e� �m�e�r�c�u�r�y� �i�s� �o�x�i�d�i�z�e�d�.� �A�s� �d�i�s�c�u�s�s�e�d� �i�n� �f�u�r�t�h�e�r� �d�e�t�a�i�l� �i�n� �o�t�h�e�r� 

�p�o�r�t�i�o�n�s� �o�f� �t�h�e� �s�p�e�c�i�f�i�c�a�t�i�o�n�,� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �m�a�y� �b�e� �e�i�t�h�e�r� �a� �c�a�r�b�o�n� �o�r� �a� �n�o�n�-�c�a�r�b�o�n� �m�a�t�e�r�i�a�l� �o�r� �a� 

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

�c�o�v�a�l�e�n�t� �b�o�n�d�s�,� �i�o�n�i�c� �b�o�n�d�s� �a�n�d�/�o�r� �c�h�e�m�i�c�a�l� �c�o�m�p�l�e�x�e�s� �b�e�t�w�e�e�n� �t�h�e� �p�r�o�m�o�t�e�d� �o�r� �n�o�n�-�p�r�o�m�o�t�e�d� �b�a�s�e� 

�s�o�r�b�e�n�t� �a�n�d� �t�h�e� �o�x�i�d�i�z�e�d� �m�e�r�c�u�r�y�.� �T�h�e� �L�e�w�i�s� �b�a�s�i�c� �g�r�o�u�p�s� �o�n� �t�h�e� �n�o�n�-�p�r�o�m�o�t�e�d� �b�a�s�e� �s�o�r�b�e�n�t�,� �o�r� �t�h�e� 

�n�o�n�-�p�r�o�m�o�t�e�d� �p�o�r�t�i�o�n�s� �o�f� �a� �p�r�o�m�o�t�e�d� �b�a�s�e� �s�o�r�b�e�n�t�,� �a�r�e� �a�v�a�i�l�a�b�l�e� �f�o�r� �r�e�a�c�t�i�o�n� �w�i�t�h� �t�h�e� �L�e�w�i�s� �a�c�i�d� 

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

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

�m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�h�e�m�i�c�a�l� �c�o�m�p�o�s�i�t�i�o�n�s� �e�v�e�n� �w�i�t�h�i�n� �t�h�e� �s�a�m�e� �p�r�o�c�e�s�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �m�u�l�t�i�p�l�e� �s�i�t�e�s� 

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

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

�[�0�0�1�4�]� �I�n� �s�o�m�e� �e�m�b�o�d�i�m�e�n�t�s�,� �a� �c�a�r�b�o�n� �a�n�d�/�o�r� �n�o�n�-�c�a�r�b�o�n� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �a�n�d�/�o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� 

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

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

�4� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�e�f�f�e�c�t�i�v�e� �f�o�r� �t�h�e� �r�e�m�o�v�a�l� �o�f� �m�e�r�c�u�r�y� �f�r�o�m� �a� �g�a�s� �s�t�r�e�a�m�.� �T�h�e� �c�a�r�b�o�n� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�e�s� �r�e�a�c�t�i�v�e� 

�L�e�w�i�s� �a�c�i�d� �g�r�o�u�p�s�/�s�i�t�e�s�;� �t�h�e� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�e�s� �r�e�a�c�t�i�v�e� �L�e�w�i�s� �b�a�s�i�c� �g�r�o�u�p�s�/�s�i�t�e�s�.� 

�[�0�0�1�5�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �a� �p�r�o�m�o�t�e�d� �c�a�r�b�o�n� �a�n�d�/�o�r� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t� �i�s� �p�r�o�v�i�d�e�d� �w�h�e�r�e�i�n� �t�h�e� 

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

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

�c�o�m�p�o�u�n�d�s�,� �s�o�d�i�u�m� �a�c�e�t�a�t�e� �c�o�m�p�o�u�n�d�s�,� �a�n�d�/�o�r� �b�i�c�a�r�b�o�n�a�t�e� �c�o�m�p�o�u�n�d�s�,� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�,� 

�w�i�t�h� �a�n� �a�v�e�r�a�g�e� �p�a�r�t�i�c�l�e� �s�i�z�e� �s�i�m�i�l�a�r� �t�o� �t�h�a�t� �o�f� �f�l�y� �a�s�h� �p�r�o�d�u�c�e�d� �f�r�o�m� �a� �t�h�e�r�m�a�l� �p�r�o�c�e�s�s� �(�c�o�m�b�u�s�t�i�o�n� 

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

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

�h�a�l�o�g�e�n�s�,� �G�r�o�u�p� �V� �(�C�A�S� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t�)� �h�a�l�i�d�e�s�,� �G�r�o�u�p� �V�I� �h�a�l�i�d�e�s�,� �h�y�d�r�o�h�a�l�i�d�e�s�,� 

�a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �(�c�a�r�b�o�n�,� �n�o�n�-�c�a�r�b�o�n�,� �o�r� �t�h�e�i�r� 

�c�o�m�b�i�n�a�t�i�o�n�)� �m�a�y� �h�a�v�e� �a� �m�a�s�s� �m�e�a�n� �p�a�r�t�i�c�l�e� �d�i�a�m�e�t�e�r� �s�u�c�h� �t�h�a�t� �i�t� �c�a�n� �b�e� �s�u�b�s�t�a�n�t�i�a�l�l�y� �s�e�p�a�r�a�t�e�d� �b�y� 

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

�e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �(�c�a�r�b�o�n�,� �n�o�n�-�c�a�r�b�o�n�,� �o�r� �t�h�e�i�r� �c�o�m�b�i�n�a�t�i�o�n�)� �m�a�y� �h�a�v�e� �a� �m�a�s�s� �m�e�a�n� 

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

�[�0�0�1�6�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�e�s� �f�r�o�m� �a�b�o�u�t� �|� �t�o� �a�b�o�u�t� �3�0� �g�r�a�m�s� �o�f� 

�p�r�o�m�o�t�e�r� �p�e�r� �1�0�0� �g�r�a�m�s� �o�f� �b�a�s�e� �s�o�r�b�e�n�t�.� �A�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t� �f�u�r�t�h�e�r� �c�o�m�p�r�i�s�e�s� �a�n� �o�p�t�i�o�n�a�l� 

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

�c�a�p�a�c�i�t�y� �o�f� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �a�r�e� �e�n�h�a�n�c�e�d�.� 

�[�0�0�1�7�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �t�h�e� �o�p�t�i�o�n�a�l� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �o�n� �t�h�e� 

�f�i�n�i�s�h�e�d� �s�o�r�b�e�n�t� �1�s� �w�i�t�h�i�n� �t�h�e� �r�a�n�g�e� �o�f� �f�r�o�m� �a�b�o�u�t� �|� �t�o� �a�b�o�u�t� �1�5� �w�t�%� �o�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �t�h�e� 

�p�r�o�m�o�t�e�r� �o�n� �t�h�e� �f�i�n�i�s�h�e�d� �s�o�r�b�e�n�t�.� 

�[�0�0�1�8�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �a�n� �o�p�t�i�o�n�a�l� �a�l�k�a�l�i� �c�o�m�p�o�n�e�n�t� �m�a�y� �p�r�e�f�e�r�a�b�l�y� �b�e� �a�d�d�e�d� �t�o� �p�r�o�v�i�d�e� �a� 

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

�[�0�0�1�9�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �o�p�t�i�o�n�a�l� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �i�s� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� 

�c�o�n�s�i�s�t�i�n�g� �o�f� �G�r�o�u�p� �V� �h�a�l�i�d�e�s�,� �G�r�o�u�p� �V�I� �h�a�l�i�d�e�s�,� �H�I�,� �H�B�r�,� �H�C�L�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� 

�a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �1�s� �s�u�b�s�t�a�n�t�i�a�l�l�y� �i�n� �v�a�p�o�r� �f�o�r�m� �w�h�e�n� �c�o�m�b�i�n�e�d� �w�i�t�h� �t�h�e� �b�a�s�e� 

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

�w�i�t�h� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t�.� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �a�n�d� �o�p�t�i�o�n�a�l� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �a�r�e� 

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

�a�d�d�i�n�g� �a� �m�e�r�c�u�r�y�-�s�t�a�b�i�l�i�z�i�n�g� �r�e�a�g�e�n�t� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� �c�o�n�s�i�s�t�i�n�g� �o�f� �S�,� �S�e�,� �H�S�,� �S�O�»�,� �H�2�S�e�,� 

�S�e�O�»�,� �C�S�»�,� �P�2�S�s�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �A�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t� �f�u�r�t�h�e�r� �c�o�m�p�r�i�s�e�s� �a�d�d�i�n�g� �a�n� 

�o�p�t�i�o�n�a�l� �a�l�k�a�l�i� �c�o�m�p�o�n�e�n�t�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �1�4
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�[�0�0�2�0�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �a� �m�e�t�h�o�d� �i�s� �p�r�o�v�i�d�e�d� �c�o�m�p�r�i�s�i�n�g� �p�r�o�v�i�d�i�n�g� �a� �g�r�a�n�u�l�a�r� �b�a�s�e� �s�o�r�b�e�n�t� �a�n�d� 

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

�a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�,� �s�u�c�h� �t�h�a�t� �t�h�e� �r�e�a�c�t�i�o�n� �p�r�o�d�u�c�t� �c�o�m�p�r�i�s�e�s� �a� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �e�f�f�e�c�t�i�v�e� �f�o�r� 

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

�f�r�o�m� �a�b�o�u�t� �|� �t�o� �a�b�o�u�t� �3�0� �g�r�a�m�s� �o�f� �p�r�o�m�o�t�e�r� �p�e�r� �1�0�0� �g�r�a�m�s� �o�f� �b�a�s�e� �s�o�r�b�e�n�t�.� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t� 

�t�h�e� �r�e�a�c�t�i�o�n� �p�r�o�d�u�c�t� �h�a�s� �a�n� �a�v�e�r�a�g�e� �p�a�r�t�i�c�l�e�-�s�i�z�e� �d�i�s�t�r�i�b�u�t�i�o�n� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �a�v�e�r�a�g�e� �s�i�z�e� �o�f� 

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

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

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

�m�i�c�r�o�m�e�t�e�r�s�.� 

�[�0�0�2�1�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� �c�o�n�s�i�s�t�i�n�g� �o�f� �m�o�l�e�c�u�l�a�r� 

�h�a�l�o�g�e�n�s�,� �h�y�d�r�o�h�a�l�i�d�e�s�,� �G�r�o�u�p� �V� �h�a�l�i�d�e�s�,� �G�r�o�u�p� �V�I� �h�a�l�i�d�e�s�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� �a�n�o�t�h�e�r� 

�e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �i�n� �t�h�e� �g�a�s� �p�h�a�s�e� �w�h�e�n� �c�o�n�t�a�c�t�i�n�g� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �(�c�a�r�b�o�n�,� �n�o�n�-�c�a�r�b�o�n�,� 

�o�r� �t�h�e�i�r� �c�o�m�b�i�n�a�t�i�o�n�)�.� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �i�n� �a�n� �o�r�g�a�n�i�c� �s�o�l�v�e�n�t� �w�h�e�n� �c�o�n�t�a�c�t�i�n�g� 

�t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �(�c�a�r�b�o�n�,� �n�o�n�-�c�a�r�b�o�n�,� �o�r� �t�h�e�i�r� �c�o�m�b�i�n�a�t�i�o�n�)�.� 

�[�0�0�2�2�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� �c�o�n�s�i�s�t�i�n�g� �o�f� �B�r�o�,� �a� �G�r�o�u�p� �V� 

�b�r�o�m�i�d�e�,� �a� �G�r�o�u�p� �V�I� �b�r�o�m�i�d�e�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� 

�[�0�0�2�3�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �m�e�t�h�o�d� �f�u�r�t�h�e�r� �c�o�m�p�r�i�s�e�s� �r�e�a�c�t�i�n�g� �t�h�e� �g�r�a�n�u�l�a�r� �n�o�n�-�c�a�r�b�o�n� �w�i�t�h� 

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

�m�e�r�c�u�r�y� �c�a�p�a�c�i�t�y� �o�f� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �a�r�e� �e�n�h�a�n�c�e�d�.� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �a�n�d� 

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

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

�f�r�o�m� �t�h�e� �g�r�o�u�p� �c�o�n�s�i�s�t�i�n�g� �o�f� �S�,� �S�e�,� �H�S�,� �S�O�»�,� �H�2�S�e�,� �S�e�O�»�,� �C�S�»�,� �P�2�S�s�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� 

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

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

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

�[�0�0�2�4�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �i�s� �i�n�t�r�o�d�u�c�e�d� �b�y� �d�i�r�e�c�t� �i�n�j�e�c�t�i�o�n� �i�n�t�o� �t�h�e� �f�l�u�e� �g�a�s� 

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

�[�0�0�2�5�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �a� �m�e�t�h�o�d� �i�s� �p�r�o�v�i�d�e�d� �f�o�r� �r�e�d�u�c�i�n�g� �m�e�r�c�u�r�y� �i�n� �f�l�u�e� �g�a�s� �c�o�m�p�r�i�s�i�n�g� 

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

�s�t�r�e�a�m�,� �c�o�l�l�e�c�t�i�n�g� �g�r�e�a�t�e�r� �t�h�a�n� �7�0� �w�t�%� �o�f� �t�h�e� �m�e�r�c�u�r�y� �i�n� �t�h�e� �f�l�u�e� �g�a�s� �o�n� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �t�o� 

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

�g�a�s�.� �I�n� �e�m�b�o�d�i�m�e�n�t�s� �w�h�e�r�e� �l�e�s�s� �t�h�a�n� �7�0� �w�t�%� �m�e�r�c�u�r�y� �r�e�m�o�v�a�l� �i�s� �d�e�s�i�r�e�d�,� �t�h�e� �r�e�q�u�i�r�e�d� �r�e�m�o�v�a�l� �i�s� 
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�a�t�t�a�i�n�e�d� �u�s�i�n�g� �l�e�s�s� �b�a�s�e� �s�o�r�b�e�n�t� �a�s� �w�o�u�l�d� �b�e� �r�e�q�u�i�r�e�d� �w�i�t�h� �s�t�a�n�d�a�r�d� �b�a�s�e� �s�o�r�b�e�n�t�.� �I�n� �a� �f�u�r�t�h�e�r� 

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

�r�e�g�e�n�e�r�a�t�i�n�g� �t�h�e� �r�e�c�o�v�e�r�e�d� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t�,� �a�n�d� �u�s�i�n�g� �t�h�e� �m�o�n�i�t�o�r�e�d� �m�e�r�c�u�r�y� �c�o�n�t�e�n�t� �o�f� �t�h�e� 

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

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

�c�o�m�b�i�n�a�t�i�o�n�)� �a�n�d� �a� �p�r�o�m�o�t�e�r� �w�i�t�h�i�n� �a� �p�n�e�u�m�a�t�i�c� �t�r�a�n�s�p�o�r�t� �l�i�n�e� �f�r�o�m� �w�h�i�c�h� �t�h�e� �r�e�a�c�t�i�o�n� �p�r�o�d�u�c�t� �i�s� 

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

�[�0�0�2�6�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� �c�o�n�s�i�s�t�i�n�g� �o�f� �m�o�l�e�c�u�l�a�r� 

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

�g�a�s� �p�h�a�s�e� �o�r� �a�s� �a� �v�a�p�o�r�.� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �a�d�d�e�d� �a�t� �f�r�o�m� �a�b�o�u�t� �1� �t�o� �a�b�o�u�t� �3�0� 

�g�r�a�m�s� �p�e�r� �1�0�0� �g�r�a�m�s� �o�f� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �(�c�a�r�b�o�n�,� �n�o�n�-�c�a�r�b�o�n�,� �o�r� �t�h�e�i�r� �c�o�m�b�i�n�a�t�i�o�n�)�.� 

�[�0�0�2�7�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �i�n�j�e�c�t�e�d� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �i�s� �p�r�e�p�a�r�e�d� �i�n�-�f�l�i�g�h�t� �b�y� �r�e�a�c�t�i�n�g� �a� �b�a�s�e� 

�s�o�r�b�e�n�t� �(�c�a�r�b�o�n�,� �n�o�n�-�c�a�r�b�o�n�,� �o�r� �t�h�e�i�r� �c�o�m�b�i�n�a�t�i�o�n�)�,� �a� �p�r�o�m�o�t�e�r�,� �a�n�d� �a�n� �o�p�t�i�o�n�a�l� �s�e�c�o�n�d�a�r�y� 

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

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

�[�0�0�2�8�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �o�p�t�i�o�n�a�l� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �i�s� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� 

�c�o�n�s�i�s�t�i�n�g� �o�f� �i�o�d�i�n�e�,� �h�y�d�r�o�h�a�l�i�d�e�s�,� �G�r�o�u�p� �V� �h�a�l�i�d�e�s�,� �G�r�o�u�p� �V�I� �h�a�l�i�d�e�s�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� 

�a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �o�p�t�i�o�n�a�l� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �i�s� �a�d�d�e�d� �a�t� �f�r�o�m� �a�b�o�u�t� �|� �t�o� �a�b�o�u�t� �1�5� �w�t�%� �o�f� 

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

�s�o�r�b�e�n�t� �a� �m�e�r�c�u�r�y�-�s�t�a�b�i�l�i�z�i�n�g� �r�e�a�g�e�n�t� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� �c�o�n�s�i�s�t�i�n�g� �o�f� �S�,� �S�e�,� �H�S�,� �S�O�»�,� �H�2�S�e�,� 

�S�e�O�2�,� �C�S�»�,� �P�2�S�s�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� 

�[�0�0�2�9�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �m�e�t�h�o�d� �f�u�r�t�h�e�r� �c�o�m�p�r�i�s�e�s� �c�o�i�n�j�e�c�t�i�n�g� �a�n� �o�p�t�i�o�n�a�l� �a�l�k�a�l�i�n�e� �m�a�t�e�r�i�a�l�,� 

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

�m�e�r�c�u�r�y� �c�a�p�t�u�r�e� �b�y� �c�a�p�t�u�r�i�n�g� �o�x�i�d�i�z�e�d� �m�e�r�c�u�r�y� �a�n�d�/�o�r� �c�a�p�t�u�r�i�n�g� �g�a�s�e�o�u�s� �c�o�m�p�o�n�e�n�t�s� �t�h�a�t� �m�i�g�h�t� 

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

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

�[�0�0�3�0�]� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �m�e�t�h�o�d� �f�u�r�t�h�e�r� �c�o�m�p�r�i�s�e�s� �u�s�i�n�g� �t�h�e� �m�o�n�i�t�o�r�e�d� �m�e�r�c�u�r�y� �c�o�n�t�e�n�t� 

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

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

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

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

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

�i�s� �r�e�a�c�t�e�d� �i�n� �t�h�e� �g�a�s� �p�h�a�s�e� �o�r� �a�s� �a� �v�a�p�o�r�,� �w�h�e�r�e�i�n� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �a�d�d�e�d� �a�t� �f�r�o�m� �a�b�o�u�t� �|� �t�o� �a�b�o�u�t� �3�0� 

�7� 
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�g�r�a�m�s� �p�e�r� �1�0�0� �g�r�a�m�s� �o�f� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �(�c�a�r�b�o�n�,� �n�o�n�-�c�a�r�b�o�n�,� �o�r� �t�h�e�i�r� �c�o�m�b�i�n�a�t�i�o�n�)�,� �w�h�e�r�e�i�n� �t�h�e� �r�a�t�e� 

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

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

�[�0�0�3�1�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �a� �m�e�t�h�o�d� �f�o�r� �r�e�d�u�c�i�n�g� �t�h�e� �m�e�r�c�u�r�y� �c�o�n�t�e�n�t� �o�f� �a� �m�e�r�c�u�r�y� �a�n�d� �a�s�h�-� 

�c�o�n�t�a�i�n�i�n�g� �g�a�s� �s�t�r�e�a�m� �i�s� �p�r�o�v�i�d�e�d� �w�h�e�r�e�i�n� �p�a�r�t�i�c�u�l�a�t�e� �c�a�r�b�o�n� �a�n�d�/�o�r� �n�o�n�-�c�a�r�b�o�n� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� 

�w�i�t�h� �a� �m�a�s�s� �m�e�a�n� �s�i�z�e� �g�r�e�a�t�e�r� �t�h�a�n� �4�0� �u�m� �i�s� �i�n�j�e�c�t�e�d� �i�n�t�o� �t�h�e� �g�a�s� �s�t�r�e�a�m�,� �m�e�r�c�u�r�y� �i�s� �r�e�m�o�v�e�d� �f�r�o�m� 

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

�p�a�r�t�i�c�l�e�s� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �s�i�z�e�,� �a�n�d� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �p�a�r�t�i�c�l�e�s� �a�r�e� �r�e�i�n�j�e�c�t�e�d� �t�o� �t�h�e� �g�a�s� �s�t�r�e�a�m�.� �I�n� 

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

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

�c�o�i�n�j�e�c�t�e�d� �i�n�t�o� �t�h�e� �g�a�s� �s�t�r�e�a�m�.� �I�n� �a�n�o�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �m�a�y� �f�u�r�t�h�e�r� �c�o�m�p�r�i�s�e� �a� 

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

�[�0�0�3�2�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �a� �m�e�t�h�o�d� �f�o�r� �r�e�d�u�c�i�n�g� �m�e�r�c�u�r�y� �i�n� �a� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �t�o� �a� �d�e�s�i�r�e�d� 

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

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

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

�m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �t�o� �c�a�p�t�u�r�e� �m�e�r�c�u�r�y� �i�n� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �o�n� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �t�o� 

�p�r�o�d�u�c�e� �a� �c�l�e�a�n�e�d� �g�a�s�;� �a�n�d� �m�o�n�i�t�o�r�i�n�g� �t�h�e� �m�e�r�c�u�r�y� �c�o�n�t�e�n�t� �o�f� �t�h�e� �c�l�e�a�n�e�d� �g�a�s�.� �I�n� �s�o�m�e� 

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

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

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

�l�o�c�a�t�i�o�n�s�.� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �r�a�t�e� �a�t� �w�h�i�c�h� �t�h�e� �c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �i�s� �i�n�t�r�o�d�u�c�e�d� �o�r� �t�h�e� �r�a�t�e� �a�t� 

�w�h�i�c�h� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �i�n�t�r�o�d�u�c�e�d� �o�r� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f� �1�s� �a�d�j�u�s�t�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �m�o�n�i�t�o�r�e�d� 

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

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

�[�0�0�3�3�]� �I�n� �a� �f�u�r�t�h�e�r� �e�m�o�b�o�d�i�m�e�n�t�,� �t�h�e� �m�e�t�h�o�d� �c�o�m�p�r�i�s�e�s� �r�e�a�c�t�i�n�g� �a� �n�o�n�-�c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �w�i�t�h� �a�t� 

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

�c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f� �t�o� �p�r�o�d�u�c�e� �a� �p�r�o�m�o�t�e�d� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t�;� �a�l�l�o�w�i�n�g� �s�a�i�d� �p�r�o�m�o�t�e�d� �n�o�n�-�c�a�r�b�o�n� 

�s�o�r�b�e�n�t� �t�o� �i�n�t�e�r�a�c�t� �w�i�t�h� �a� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �t�o� �c�a�p�t�u�r�e� �m�e�r�c�u�r�y� �i�n� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� 

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

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

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

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �o�r� �p�r�o�m�o�t�e�r� �o�r� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f� �i�s� �i�n�t�r�o�d�u�c�e�d� �i�n�t�o� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� 

�g�a�s� �a�t� �o�n�e� �o�r� �m�o�r�e� �l�o�c�a�t�i�o�n�s�.� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �r�a�t�e� �a�t� �w�h�i�c�h� �t�h�e� �n�o�n�-�c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �1�s� 

�i�n�t�r�o�d�u�c�e�d� �o�r� �t�h�e� �r�a�t�e� �a�t� �w�h�i�c�h� �t�h�e� �p�r�o�m�o�t�e�r� �i�s� �i�n�t�r�o�d�u�c�e�d� �o�r� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f� �i�s� �a�d�j�u�s�t�e�d� 

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

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

�[�0�0�3�4�]� �I�n� �a� �f�u�r�t�h�e�r� �e�m�b�o�d�i�m�e�n�t�,� �a� �m�e�t�h�o�d� �f�o�r� �r�e�d�u�c�i�n�g� �m�e�r�c�u�r�y� �i�n� �a� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �t�o� �a� 

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

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

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

�n�o�n�-�c�a�r�b�o�n� �m�a�t�e�r�i�a�l�,� �a� �c�a�r�b�o�n� �m�a�t�e�r�i�a�l�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�;� �a�l�l�o�w�i�n�g� �s�a�i�d� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �t�o� 

�i�n�t�e�r�a�c�t� �w�i�t�h� �a� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �t�o� �c�a�p�t�u�r�e� �m�e�r�c�u�r�y� �i�n� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �o�n� �t�h�e� 

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

�[�0�0�3�5�]� �I�n� �s�o�m�e� �e�m�b�o�d�i�m�e�n�t�s�,� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �a�n�d� �t�h�e� �p�r�o�m�o�t�e�r� �a�r�e� �i�n�t�r�o�d�u�c�e�d� �i�n�t�o� �t�h�e� �m�e�r�c�u�r�y�-� 

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

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

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

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

�p�r�o�m�o�t�e�r� �1�s� �i�n�t�r�o�d�u�c�e�d� �i�n�t�o� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �u�p�s�t�r�e�a�m� �o�f� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �t�h�e� �b�a�s�e� 

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

�c�h�a�m�b�e�r�.� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �r�a�t�e� �a�t� �w�h�i�c�h� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �i�s� �i�n�t�r�o�d�u�c�e�d� �o�r� �t�h�e� �r�a�t�e� �a�t� �w�h�i�c�h� �t�h�e� 

�p�r�o�m�o�t�e�r� �i�s� �i�n�t�r�o�d�u�c�e�d� �o�r� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f� �i�s� �a�d�j�u�s�t�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �m�o�n�i�t�o�r�e�d� �m�e�r�c�u�r�y� 

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

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

�[�0�0�3�6�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �f�o�r� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �i�s� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� 

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

�b�a�s�a�l�t�i�c� �m�a�t�e�r�i�a�l�s�,� �v�e�s�i�c�u�l�a�r� �b�a�s�a�l�t�i�c� �m�a�t�e�r�i�a�l�s�,� �c�l�a�y�-�b�a�s�e�d� �c�o�m�p�o�u�n�d�s�,� �a�l�k�a�l�i�n�e� �c�o�m�p�o�u�n�d�s�,� �c�a�l�c�i�u�m� 

�h�y�d�r�o�x�i�d�e� �c�o�m�p�o�u�n�d�s�,� �s�o�d�i�u�m� �a�c�e�t�a�t�e� �c�o�m�p�o�u�n�d�s�,� �b�i�c�a�r�b�o�n�a�t�e� �c�o�m�p�o�u�n�d�s�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� 

�t�h�e�r�e�o�f�.� �I�n� �e�m�b�o�d�i�m�e�n�t�s�,� �t�h�e� �n�o�n�-�c�a�r�b�o�n� �m�a�t�e�r�i�a�l� �c�o�m�p�r�i�s�e�s� �L�e�w�i�s� �b�a�s�i�c� �g�r�o�u�p�s� �a�n�d� �t�h�e� �c�a�r�b�o�n� 

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

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

�a�l�k�a�l�i�n�e�-�e�a�r�t�h� �m�e�t�a�l�s�.� �T�h�e� �a�l�k�a�l�i�n�e�-�e�a�r�t�h� �m�e�t�a�l�s� �c�o�m�p�r�i�s�e� �G�r�o�u�p� �I� �a�n�d� �G�r�o�u�p� �I�I� �a�l�k�a�l�i�n�e�-�e�a�r�t�h� 

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

�c�o�m�p�r�i�s�i�n�g� �n�a�n�o�s�c�a�l�e� �c�a�v�i�t�i�e�s� �l�i�n�e�d� �w�i�t�h� �L�e�w�i�s� �b�a�s�i�c� �o�x�y�g�e�n�.� 
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�[�0�0�3�7�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�e�s� �m�e�t�a�s�t�a�b�l�e� �c�o�m�p�l�e�x�e�s� �f�o�r�m�e�d� �b�e�t�w�e�e�n� 

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

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

�c�a�l�c�i�u�m� �c�o�m�p�o�u�n�d�s�,� �m�a�g�n�e�s�i�u�m� �c�o�m�p�o�u�n�d�s�,� �a�l�u�m�i�n�u�m� �c�o�m�p�o�u�n�d�s�,� �i�r�o�n� �c�o�m�p�o�u�n�d�s�,� �a�n�d� 

�c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�e�s� �m�e�t�a�s�t�a�b�l�e� �c�o�m�p�l�e�x�e�s� 

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

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

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

�a�t�o�m�,� �a� �h�y�d�r�o�h�a�l�o�g�e�n� �g�r�o�u�p�,� �a� �G�r�o�u�p� �V� �h�a�l�i�d�e�,� �a� �G�r�o�u�p� �V�I� �h�a�l�i�d�e�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� �a�n� 

�e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�e�s� �a�c�t�i�v�a�t�e�d� �L�e�w�i�s� �b�a�s�i�c� �g�r�o�u�p�s� �o�r� �a�c�t�i�v�a�t�e�d� �L�e�w�i�s� �a�c�i�d� 

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

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

�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �s�u�r�f�a�c�e�;� �a�n�d� �r�e�a�c�t�i�n�g� �w�i�t�h� �t�h�e� �a�c�t�i�v�a�t�e�d� �L�e�w�i�s� �b�a�s�i�c� �g�r�o�u�p�s� �o�r� �a�c�t�i�v�a�t�e�d� �L�e�w�i�s� �a�c�i�d� 

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

�[�0�0�3�8�]� �I�n� �a�n� �e�m�b�o�d�i�m�e�n�t�,� �t�h�e� �m�e�t�h�o�d� �f�o�r� �r�e�d�u�c�i�n�g� �m�e�r�c�u�r�y� �i�n� �a� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �t�o� �a� �d�e�s�i�r�e�d� 

�l�e�v�e�l� �f�u�r�t�h�e�r� �c�o�m�p�r�i�s�e�s� �p�r�e�t�r�e�a�t�i�n�g� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �n�u�m�b�e�r� �o�f� �L�e�w�i�s� �b�a�s�i�c� �g�r�o�u�p�s� �o�r� 

�L�e�w�i�s� �a�c�i�d� �g�r�o�u�p�s� �o�r� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�.� �I�n� �s�o�m�e� �c�a�s�e�s�,� �t�h�e� �p�r�e�t�r�e�a�t�i�n�g� �m�e�t�h�o�d�s� �c�o�m�p�r�i�s�e� 

�c�h�e�m�i�c�a�l� �t�r�e�a�t�m�e�n�t�,� �t�h�e�r�m�a�l� �t�r�e�a�t�m�e�n�t�,� �v�a�c�u�u�m� �t�r�e�a�t�m�e�n�t�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� �s�o�m�e� 

�e�m�b�o�d�i�m�e�n�t�s�,� �c�h�e�m�i�c�a�l� �t�r�e�a�t�m�e�n�t� �c�o�m�p�r�i�s�e�s� �a�c�i�d� �t�r�e�a�t�m�e�n�t� �a�n�d� �a�l�k�a�l�i�n�e� �t�r�e�a�t�m�e�n�t�.� �I�n� �a�n� 

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

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

�[�0�0�3�9�]� �A�s� �w�i�l�l� �b�e� �d�e�s�c�r�i�b�e�d� �i�n� �m�o�r�e� �d�e�t�a�i�l� �b�e�l�o�w�,� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n� �t�h�u�s� �p�r�o�v�i�d�e�s� �s�e�v�e�r�a�l� 

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

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

�c�o�m�b�u�s�t�i�o�n� �a�n�d� �g�a�s�i�f�i�c�a�t�i�o�n� �s�y�s�t�e�m�s�.� 

�[�0�0�4�0�]� �T�h�e� �f�o�r�e�g�o�i�n�g� �h�a�s� �o�u�t�l�i�n�e�d� �r�a�t�h�e�r� �b�r�o�a�d�l�y� �t�h�e� �f�e�a�t�u�r�e�s� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�d�v�a�n�t�a�g�e�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� 

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

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

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

�t�h�a�t� �t�h�e� �c�o�n�c�e�p�t�i�o�n� �a�n�d� �s�p�e�c�i�f�i�c� �e�m�b�o�d�i�m�e�n�t�s� �d�i�s�c�l�o�s�e�d� �m�a�y� �b�e� �r�e�a�d�i�l�y� �u�t�i�l�i�z�e�d� �a�s� �a� �b�a�s�i�s� �f�o�r� 

�m�o�d�i�f�y�i�n�g� �o�r� �d�e�s�i�g�n�i�n�g� �o�t�h�e�r� �s�t�r�u�c�t�u�r�e�s� �f�o�r� �c�a�r�r�y�i�n�g� �o�u�t� �t�h�e� �s�a�m�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n�.� 

�I�t� �s�h�o�u�l�d� �a�l�s�o� �b�e� �r�e�a�l�i�z�e�d� �b�y� �t�h�o�s�e� �s�k�i�l�l�e�d� �i�n� �t�h�e� �a�r�t� �t�h�a�t� �s�u�c�h� �e�q�u�i�v�a�l�e�n�t� �c�o�n�s�t�r�u�c�t�i�o�n�s� �d�o� �n�o�t� �d�e�p�a�r�t� 

�f�r�o�m� �t�h�e� �s�p�i�r�i�t� �a�n�d� �s�c�o�p�e� �o�f� �t�h�e� �i�n�v�e�n�t�i�o�n� �a�s� �s�e�t� �f�o�r�t�h� �i�n� �t�h�e� �a�p�p�e�n�d�e�d� �c�l�a�i�m�s�.� 

�1�0� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �1�9
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�B�R�I�E�F� �D�E�S�C�R�I�P�T�I�O�N� �O�F� �T�H�E� �D�R�A�W�I�N�G�S� 
� � 

�[�0�0�4�1�]� �F�o�r� �a� �m�o�r�e� �d�e�t�a�i�l�e�d� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n�,� 

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

�[�0�0�4�2�]� �F�I�G�.� �1� �s�c�h�e�m�a�t�i�c�a�l�l�y� �i�l�l�u�s�t�r�a�t�e�s� �m�e�t�h�o�d�s� �f�o�r� �p�r�e�p�a�r�a�t�i�o�n� �o�f� �p�r�o�m�o�t�e�d� �c�a�r�b�o�n� �a�n�d�/�o�r� �n�o�n�-� 

�c�a�r�b�o�n� �s�o�r�b�e�n�t�s� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n�.� 

�[�0�0�4�3�]� �F�I�G�.� �2� �i�l�l�u�s�t�r�a�t�e�s� �a� �p�r�o�p�o�s�e�d� �m�e�c�h�a�n�i�s�t�i�c� �m�o�d�e�l� �o�f� �t�h�e� �c�h�e�m�i�c�a�l� �r�e�a�c�t�i�o�n�s� �r�e�s�u�l�t�i�n�g� �i�n� �t�h�e� 

�o�x�i�d�a�t�i�o�n� �a�n�d� �c�a�p�t�u�r�e� �o�f� �m�e�r�c�u�r�y�.� 

�[�0�0�4�4�]� �F�I�G�.� �3� �s�c�h�e�m�a�t�i�c�a�l�l�y� �i�l�l�u�s�t�r�a�t�e�s� �p�r�e�p�a�r�a�t�i�o�n� �o�f� �p�r�o�m�o�t�e�d� �c�a�r�b�o�n� �a�n�d�/�o�r� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t�s� 

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

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

�a�n�d�/�o�r� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t�.� 

�[�0�0�4�5�]� �F�I�G�.� �4� �i�l�l�u�s�t�r�a�t�e�s� �a� �m�e�c�h�a�n�i�s�m� �f�o�r� �p�r�o�m�o�t�i�o�n� �o�f� �m�e�t�a�l� �o�x�i�d�e� �b�a�s�e� �s�o�r�b�e�n�t� �v�i�a� �f�o�r�m�a�t�i�o�n� �o�f� �a� 

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

�s�o�r�b�e�n�t�.� 

�[�0�0�4�6�]� �F�I�G�.� �S�A� �s�c�h�e�m�a�t�i�c�a�l�l�y� �i�l�l�u�s�t�r�a�t�e�s� �a�n� �e�x�e�m�p�l�a�r�y� �p�r�o�c�e�s�s� �f�l�o�w� �d�i�a�g�r�a�m� �f�o�r� �i�n�-�f�l�i�g�h�t� �p�r�e�p�a�r�a�t�i�o�n� 

�o�f� �a� �p�r�o�m�o�t�e�d� �c�a�r�b�o�n� �a�n�d�/�o�r� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t�.� 

�[�0�0�4�7�]� �F�I�G�.� �5�B� �s�c�h�e�m�a�t�i�c�a�l�l�y� �i�l�l�u�s�t�r�a�t�e�s� �a�n� �e�x�e�m�p�l�a�r�y� �p�r�o�c�e�s�s� �f�l�o�w� �d�i�a�g�r�a�m� �f�o�r� �i�n�-�f�l�i�g�h�t� �p�r�e�p�a�r�a�t�i�o�n� 

�o�f� �a� �p�r�o�m�o�t�e�d� �c�a�r�b�o�n� �a�n�d�/�o�r� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t�.� 

�[�0�0�4�8�]� �F�I�G�.� �6� �i�s� �a� �b�l�o�c�k� �d�i�a�g�r�a�m� �i�l�l�u�s�t�r�a�t�i�n�g� �t�h�e� �u�s�e� �o�f� �t�h�e� �i�n�v�e�n�t�i�o�n� �i�n� �a� �c�o�a�l� �f�u�e�l�e�d� �f�a�c�i�l�i�t�y�.� 

�D�E�T�A�I�L�E�D� �D�E�S�C�R�I�P�T�I�O�N� 

�[�0�0�4�9�]� �H�e�r�e�i�n� �w�i�l�l� �b�e� �d�e�s�c�r�i�b�e�d� �i�n� �d�e�t�a�i�l� �s�p�e�c�i�f�i�c� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n�,� 

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

�p�r�i�n�c�i�p�l�e�s� �o�f� �t�h�e� �i�n�v�e�n�t�i�o�n� �a�n�d� �i�s� �n�o�t� �i�n�t�e�n�d�e�d� �t�o� �l�i�m�i�t� �t�h�e� �i�n�v�e�n�t�i�o�n� �t�o� �t�h�a�t� �i�l�l�u�s�t�r�a�t�e�d� �a�n�d� �d�e�s�c�r�i�b�e�d� 

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

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

�1�1� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�0
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�c�o�n�t�a�i�n�e�d� �h�e�r�e�i�n�.� �I�n� �p�a�r�t�i�c�u�l�a�r�,� �v�a�r�i�o�u�s� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n� �p�r�o�v�i�d�e� �a� 

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

�u�s�e�s�.� 

�[�0�0�5�0�]� �T�h�e� �p�r�e�s�e�n�t� �i�n�v�e�n�t�i�o�n� �p�r�o�v�i�d�e�s� �a� �c�o�s�t�-�e�f�f�e�c�t�i�v�e� �w�a�y� �t�o� �c�a�p�t�u�r�e� �p�o�l�l�u�t�a�n�t�s� �b�y� �u�t�i�l�i�z�i�n�g� 

�e�x�c�e�p�t�i�o�n�a�l�l�y� �r�e�a�c�t�i�v�e� �h�a�l�o�g�e�n�/�h�a�l�i�d�e�-�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t�s� �u�s�i�n�g� �a� �b�r�o�m�i�d�e� �(�o�r� �o�t�h�e�r� �h�a�l�o�g�e�n�/�h�a�l�i�d�e�)� 

�t�r�e�a�t�m�e�n�t� �o�f� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t�,� �t�h�a�t� �c�a�p�t�u�r�e� �m�e�r�c�u�r�y� �v�i�a� �m�e�r�c�u�r�y ��s�o�r�b�e�n�t� �s�u�r�f�a�c�e� �r�e�a�c�t�i�o�n�s�,� �a�t� 

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

�p�o�l�l�u�t�a�n�t�s� �(�1�.�e�.�,� �m�e�r�c�u�r�y�)� �i�s� �g�r�e�a�t�l�y� �e�n�h�a�n�c�e�d�,� �a�n�d� �t�h�e� �s�o�r�p�t�i�o�n� �c�a�p�a�c�i�t�y� �c�a�n� �b�e� �r�e�g�e�n�e�r�a�t�e�d�;� �1�.�e�.�,� �t�h�e� 

�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �m�a�y� �b�e� �r�e�g�e�n�e�r�a�t�e�d�,� �r�e�c�y�c�l�e�d� �a�n�d�/�o�r� �r�e�u�s�e�d�.� 

�[�0�0�5�1�]� �T�h�e� �t�r�e�a�t�e�d� �b�a�s�e� �s�o�r�b�e�n�t�s� �(�c�a�r�b�o�n�,� �n�o�n�-�c�a�r�b�o�n�,� �o�r� �t�h�e�i�r� �c�o�m�b�i�n�a�t�i�o�n�)�,� �t�r�e�a�t�m�e�n�t� �t�e�c�h�n�i�q�u�e�s�,� 

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

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

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

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

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

�[�0�0�5�2�]� �H�e�r�e�i�n�a�f�t�e�r� �t�h�e� �d�i�s�c�l�o�s�u�r�e� �m�a�y� �a�t� �t�i�m�e�s� �d�i�s�c�u�s�s� �t�h�e� �u�s�e� �o�f� �c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t�s� �i�n� �f�u�r�t�h�e�r� 

�d�e�t�a�i�l�s�;� �h�o�w�e�v�e�r� �t�h�e� �u�s�e� �o�f� �n�o�n�-�c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t�s� �a�n�d� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �c�a�r�b�o�n� �a�n�d� �n�o�n�-�c�a�r�b�o�n� 

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

�[�0�0�5�3�]� �R�e�f�e�r�r�i�n�g� �n�o�w� �t�o� �F�I�G�.� �1�,� �t�h�e�r�e� �i�s� �s�h�o�w�n� �a� �b�l�o�c�k� �f�l�o�w� �d�i�a�g�r�a�m� �i�l�l�u�s�t�r�a�t�i�n�g� �s�o�m�e� �p�r�e�f�e�r�r�e�d� 

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

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

�s�t�r�e�a�m�s�.� �I�n� �a� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �p�a�t�h� �1�0�-�2�0�,� �b�l�o�c�k� �1�0� �i�l�l�u�s�t�r�a�t�e�s� �p�r�o�v�i�d�i�n�g� �a� �b�a�s�e� 

�s�o�r�b�e�n�t� �w�h�i�l�e� �b�l�o�c�k� �2�0� �i�l�l�u�s�t�r�a�t�e�s� �a�d�d�i�n�g� �a� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �t�h�a�t� �r�e�a�c�t�s� �w�i�t�h� �t�h�e� �b�a�s�e� 

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

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

�h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �i�s� �a�d�d�e�d� �i�n�,� �f�o�r� �e�x�a�m�p�l�e�,� �a� �s�o�l�v�e�n�t�,� �i�t� �m�a�y� �b�e� �d�e�s�i�r�a�b�l�e� �t�o� �e�m�p�l�o�y� �s�o�l�v�e�n�t� �r�e�m�o�v�a�l� 

�a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �2�0�A� �t�o� �p�r�o�d�u�c�e� �a� �p�r�o�d�u�c�t�-�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �s�u�i�t�a�b�l�e� �f�o�r� �i�n�j�e�c�t�i�o�n�.� 

�[�0�0�5�4�]� �R�e�f�e�r�r�i�n�g� �s�t�i�l�l� �t�o� �F�I�G�.� �1�,� �a�n�o�t�h�e�r� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t� �o�f� �t�h�e� �p�r�o�c�e�s�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� 

�i�n�v�e�n�t�i�o�n� �i�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �p�a�t�h� �1�0�-�2�0�-�3�0�,� �c�o�m�p�r�i�s�i�n�g� �p�r�o�v�i�d�i�n�g� �a� �b�a�s�e� �s�o�r�b�e�n�t� �a�s� �s�h�o�w�n� �b�y� �b�l�o�c�k� �1�0�,� 

�a�d�d�i�n�g� �a� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �t�h�a�t� �r�e�a�c�t�s� �w�i�t�h� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t�,� �i�l�l�u�s�t�r�a�t�e�d� �a�t� �b�l�o�c�k� �2�0�,� �a�n�d� 

�a�d�d�i�n�g� �a� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �i�l�l�u�s�t�r�a�t�e�d� �a�t� �b�l�o�c�k� �3�0� �t�h�a�t� �r�e�a�c�t�s� �w�i�t�h� �t�h�e� �r�e�s�u�l�t� �o�f� �b�l�o�c�k� �2�0� �t�o� 

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

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

�1�2� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�1
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�I�n� �e�m�b�o�d�i�m�e�n�t�s� �w�h�e�r�e� �t�h�e� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �a�n�d�/�o�r� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �a�r�e� �a�d�d�e�d� �i�n�,� �f�o�r� 

�e�x�a�m�p�l�e�,� �a� �s�o�l�v�e�n�t�,� �i�t� �m�a�y� �b�e� �d�e�s�i�r�a�b�l�e� �t�o� �e�m�p�l�o�y� �s�o�l�v�e�n�t� �r�e�m�o�v�a�l� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �3�0�A� �t�o� 

�p�r�o�d�u�c�e� �a� �p�r�o�d�u�c�t�-�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �s�u�i�t�a�b�l�e� �f�o�r� �i�n�j�e�c�t�i�o�n�.� 

�[�0�0�5�5�]� �R�e�f�e�r�r�i�n�g� �s�t�i�l�l� �t�o� �F�I�G�.� �1�,� �a�n�o�t�h�e�r� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t� �o�f� �t�h�e� �p�r�o�c�e�s�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� 

�i�n�v�e�n�t�i�o�n� �i�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �p�a�t�h� �1�0�-�4�0�,� �c�o�m�p�r�i�s�i�n�g� �p�r�o�v�i�d�i�n�g� �a� �b�a�s�e� �s�o�r�b�e�n�t� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �a�t� �b�l�o�c�k� �1�0� 

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

�w�i�t�h� �w�h�i�c�h� �t�h�e�y� �r�e�a�c�t� �t�o� �p�r�o�d�u�c�e� �a� �p�r�o�d�u�c�t�-�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �4�0�.� �A�s� �a�b�o�v�e�,� �i�n� 

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

�I�n� �e�m�b�o�d�i�m�e�n�t�s� �w�h�e�r�e� �o�n�e� �o�r� �m�o�r�e� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �a�d�d�e�d� �i�n� �s�o�l�v�e�n�t�,� �a� �s�o�l�v�e�n�t� �r�e�m�o�v�a�l� �s�t�e�p� �m�a�y� �b�e� 

�p�r�o�v�i�d�e�d� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �4�0�A� �t�o� �p�r�o�d�u�c�e� �a� �p�r�o�d�u�c�t�-�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �s�u�i�t�a�b�l�e� �f�o�r� �i�n�j�e�c�t�i�o�n�.� 

�[�0�0�5�6�]� �R�e�f�e�r�r�i�n�g� �s�t�i�l�l� �t�o� �F�I�G�.� �1�,� �a�n�o�t�h�e�r� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t� �o�f� �t�h�e� �p�r�o�c�e�s�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� 

�i�n�v�e�n�t�i�o�n� �i�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �p�a�t�h� �1�0�-�5�0� �i�n� �c�o�m�b�i�n�a�t�i�o�n� �w�i�t�h� �p�a�t�h� �2�0�-�5�0�.� �I�n� �t�h�i�s� �e�m�b�o�d�i�m�e�n�t�,� �a� �b�a�s�e� 

�s�o�r�b�e�n�t� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �1�0� �i�s� �i�n�t�r�o�d�u�c�e�d� �t�o� �t�h�e� �m�e�r�c�u�r�y� �c�o�n�t�a�i�n�i�n�g� �g�a�s� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� 

�5�0� �w�h�i�l�e� �a� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �2�0� �i�s� �i�n�t�r�o�d�u�c�e�d� �t�o� �t�h�e� �m�e�r�c�u�r�y� 

�c�o�n�t�a�i�n�i�n�g� �g�a�s� �s�t�r�e�a�m�.� �T�h�u�s� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t� �a�n�d� �p�r�o�m�o�t�e�r� �r�e�a�c�t� �a�t� �b�l�o�c�k� �5�0� �t�o� �p�r�o�d�u�c�e� �a� �p�r�o�d�u�c�t�-� 

�p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t�.� �I�n� �a� �s�i�m�i�l�a�r� �m�a�n�n�e�r�,� �a� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �3�0� �m�a�y� �b�e� 

�a�d�d�e�d� �t�o� �t�h�e� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �2�0� �a�n�d� �i�n�t�r�o�d�u�c�e�d� �i�n�t�o� �t�h�e� �m�e�r�c�u�r�y� 

�c�o�n�t�a�i�n�i�n�g� �g�a�s� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �5�0�.� �I�n� �e�m�b�o�d�i�m�e�n�t�s� �w�h�e�r�e� �b�o�t�h� �t�h�e� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� 

�a�n�d� �s�e�c�o�n�d�a�r�y� �c�o�m�p�o�n�e�n�t� �a�r�e� �a�d�d�e�d�,� �f�o�r� �e�x�a�m�p�l�e�,� �b�y� �v�a�p�o�r�,� �n�o� �f�u�r�t�h�e�r� �s�t�e�p�s� �m�a�y� �b�e� �t�a�k�e�n�.� �I�n� 

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

�s�o�l�v�e�n�t�,� �i�t� �m�a�y� �b�e� �d�e�s�i�r�a�b�l�e� �t�o� �e�m�p�l�o�y� �s�o�l�v�e�n�t� �r�e�m�o�v�a�l� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� �b�l�o�c�k� �2�0�A� �a�n�d�/�o�r� �b�l�o�c�k� �3�0�A�.� 

�[�0�0�5�7�]� �R�e�f�e�r�r�i�n�g� �s�t�i�l�l� �t�o� �F�I�G�.� �1�,� �a�l�s�o� �i�l�l�u�s�t�r�a�t�e�d� �a�r�e� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t�s� �i�n� �w�h�i�c�h�,� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �b�y� 

�b�l�o�c�k� �5�0�,� �a� �m�e�r�c�u�r�y� �c�o�n�t�a�i�n�i�n�g� �g�a�s� �s�t�r�e�a�m� �i�s� �t�r�e�a�t�e�d� �w�i�t�h� �p�r�o�d�u�c�t�-�p�r�o�m�o�t�e�d� �c�a�r�b�o�n� �s�o�r�b�e�n�t� �p�r�e�p�a�r�e�d� 

�a�s� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e�.� 

�[�0�0�5�8�]� �I�n� �s�o�m�e� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t�s�,� �t�h�e� �c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �p�r�o�v�i�d�e�d� �m�a�y� �p�r�e�f�e�r�a�b�l�y� �b�e� �a�n�y� �o�f� 

�s�e�v�e�r�a�l� �t�y�p�e�s�,� �a�s� �u�n�d�e�r�s�t�o�o�d� �b�y� �t�h�o�s�e� �s�k�i�l�l�e�d� �i�n� �t�h�e� �a�r�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �m�a�y� 

�i�n�c�l�u�d�e� �p�o�w�d�e�r�e�d� �a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n�,� �g�r�a�n�u�l�a�r� �a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n�,� �c�a�r�b�o�n� �b�l�a�c�k�,� �u�n�b�u�r�n�e�d� �c�a�r�b�o�n�,� 

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

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

�[�0�0�5�9�]� �I�n� �s�o�m�e� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t�s�,� �t�h�e� �c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �p�r�o�v�i�d�e�d� �m�a�y� �p�r�e�f�e�r�a�b�l�y� �h�a�v�e� �a� 

�m�a�s�s� �m�e�a�n� �p�a�r�t�i�c�l�e� �s�i�z�e� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �f�l�y� �a�s�h� �i�n� �a� �m�e�r�c�u�r�y� �c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �s�u�c�h� �a�s� �a� �f�l�u�e� �g�a�s� 

�s�t�r�e�a�m�,� �t�o� �b�e� �t�r�e�a�t�e�d�.� 

�1�3� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�2
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�[�0�0�6�0�]� �I�n� �s�o�m�e� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t�s�,� �t�h�e� �c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �p�r�o�v�i�d�e�d� �m�a�y� �p�r�e�f�e�r�a�b�l�y� �h�a�v�e� �a� 

�m�a�s�s� �m�e�a�n� �p�a�r�t�i�c�l�e� �d�i�a�m�e�t�e�r� �p�r�e�f�e�r�a�b�l�y� �g�r�e�a�t�e�r� �t�h�a�n� �4�0� �m�i�c�r�o�m�e�t�e�r�s�,� �m�o�r�e� �p�r�e�f�e�r�a�b�l�y� �g�r�e�a�t�e�r� �t�h�a�n� �6�0� 

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

�g�a�s� �s�t�r�e�a�m�,� �o�r� �o�t�h�e�r� �m�e�r�c�u�r�y� �c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�o� �b�e� �t�r�e�a�t�e�d�,� �s�u�c�h� �t�h�a�t� �t�h�e� �a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n� �a�n�d� �a�s�h� �c�a�n� 

�b�e� �s�e�p�a�r�a�t�e�d� �b�y� �p�h�y�s�i�c�a�l� �m�e�a�n�s�.� 

�[�0�0�6�1�]� �I�n� �s�o�m�e� �p�r�e�f�e�r�r�e�d� �e�m�b�o�d�i�m�e�n�t�s�,� �t�h�e� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �t�h�a�t� �i�s� �a�d�d�e�d� �t�o�,� �a�n�d� �r�e�a�c�t�s� 

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

�m�o�l�e�c�u�l�a�r� �h�a�l�o�g�e�n� �i�n� �v�a�p�o�r� �o�r� �g�a�s�e�o�u�s� �f�o�r�m�,� �a� �m�o�l�e�c�u�l�a�r� �h�a�l�o�g�e�n� �i�n� �a�n� �o�r�g�a�n�i�c� �s�o�l�v�e�n�t�,� �a� �G�r�o�u�p� �V� �o�r� 

�G�r�o�u�p� �V�I� �h�a�l�i�d�e�,� �s�u�c�h� �a�s� �P�B�r�3� �o�r� �S�C�b�,� �r�e�s�p�e�c�t�i�v�e�l�y�,� �i�n� �v�a�p�o�r�,� �l�i�q�u�i�d�,� �o�r� �s�o�l�u�t�i�o�n� �f�o�r�m� �(�t�h�o�u�g�h� �n�o�t� �i�n� 

�a�n� �a�q�u�e�o�u�s� �s�o�l�v�e�n�t�)�.� 

�[�0�0�6�2�]� �E�m�b�o�d�i�m�e�n�t�s� �a�r�e� �a�l�s�o� �p�r�o�v�i�d�e�d� �i�n� �w�h�i�c�h� �t�h�e� �o�r�g�a�n�i�c� �s�o�l�v�e�n�t� �m�a�y� �p�r�e�f�e�r�a�b�l�y� �c�o�m�p�r�i�s�e� �a� 

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

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

�e�t�h�e�r�,� �a� �r�e�c�y�c�l�e�d� �s�o�l�v�e�n�t�,� �a� �s�u�p�e�r�c�r�i�t�i�c�a�l� �s�o�l�v�e�n�t�,� �s�u�c�h� �a�s� �s�u�p�e�r�c�r�i�t�i�c�a�l� �C�O�2�,� �w�a�t�e�r� �(�t�h�o�u�g�h� �n�o�t� �i�n� �t�h�e� 

�c�a�s�e� �o�f� �a� �G�r�o�u�p� �V� �o�r� �G�r�o�u�p� �V�I� �h�a�l�i�d�e�)�,� �a�n�d� �o�t�h�e�r�s� �a�s� �w�i�l�l� �b�e� �a�p�p�a�r�e�n�t� �t�o� �t�h�o�s�e� �o�f� �s�k�i�l�l� �i�n� �t�h�e� �a�r�t�.� 

�[�0�0�6�3�]� �R�e�f�e�r�r�i�n�g� �n�o�w� �t�o� �F�I�G�.� �4�,� �a� �t�h�e�o�r�y� �i�s� �i�l�l�u�s�t�r�a�t�e�d� �d�e�v�e�l�o�p�e�d� �f�r�o�m� �s�c�i�e�n�t�i�f�i�c� �e�v�i�d�e�n�c�e� �t�o� �e�x�p�l�a�i�n� 

�t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �p�r�o�m�o�t�i�n�g� �c�o�m�p�o�u�n�d�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �a�s� �i�l�l�u�s�t�r�a�t�e�d� �i�n� �F�I�G�.� �4�,� �a� �m�o�l�e�c�u�l�a�r� �b�r�o�m�i�n�e� 

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

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

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

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

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

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

�K�l�a�b�u�n�d�e� �(�K�l�a�b�u�n�d�e�,� �K�.�J�.� �C�h�e�m�.� �M�a�t�e�r�.� �1�9�9�6�,� �8�,� �1�9�1�3�-�1�9�1�8�)� �w�h�o� �s�h�o�w�e�d� �a�d�d�i�t�i�o�n� �o�f� �a�c�i�d�s�,� �H�C�l�,� 

�S�O�,� �a�n�d� �N�O�,� �t�o� �a� �M�g�O� �s�u�r�f�a�c�e� �t�o� �f�o�r�m� �a� �s�u�r�f�a�c�e� �c�o�m�p�l�e�x�.� �I�n� �U�.�S�.� �P�a�t�.� �N�o�.� �6�,�5�1�7�,�4�2�3� �t�o� �K�o�p�e�r� �e�t� 

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

�s�h�o�w�n� �i�n� �F�I�G�.� �4�,� �a�d�d�i�t�i�o�n� �o�f� �h�a�l�o�g�e�n�s� �t�o� �a� �m�e�t�a�l� �o�x�i�d�e� �s�u�r�f�a�c�e� �(�A�)� �c�a�n� �f�o�r�m� �a� �c�o�m�p�l�e�x� �t�h�a�t� �c�o�u�l�d� �b�e� 

�d�e�s�c�r�i�b�e�d� �a�s� �a� �b�r�o�m�i�d�e�-�o�x�y�b�r�o�m�i�d�e� �s�p�e�c�i�e�s� �(�B�)�,� �i�n� �w�h�i�c�h� �e�l�e�c�t�r�o�p�h�i�l�i�c� �r�e�a�c�t�i�v�i�t�y� �i�s� �m�a�i�n�t�a�i�n�e�d�,� 

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

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

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

�1�4� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�m�e�r�c�u�r�y� �b�r�o�m�i�n�e� �b�o�n�d� �a�s� �s�h�o�w�n� �i�n� �c�o�m�p�l�e�x� �C� �i�n� �F�I�G�.� �4�.� �T�h�u�s� �t�h�e� �f�i�n�a�l� �s�t�r�u�c�t�u�r�e� �i�s� �a� �s�t�a�b�l�e� �o�x�i�d�i�z�e�d� 

�H�g� �f�o�r�m� �(�D�)� �d�e�s�c�r�i�b�e�d� �a�s� �a� �m�e�t�a�l�o�x�y�m�e�r�c�u�r�i�c� �b�r�o�m�i�d�e�.� 

�[�0�0�6�4�]� �I�n� �s�u�m�m�a�r�y�,� �i�t� �h�a�s� �n�o�w� �b�e�e�n� �f�o�u�n�d� �t�h�a�t� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �t�h�e� �n�e�w� �b�r�o�m�i�d�e� �c�o�m�p�l�e�x� �w�i�t�h� �t�h�e� 

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

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

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

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

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

�p�o�s�i�t�i�v�e� �s�u�r�f�a�c�e� �o�x�y�g�e�n�,� �t�h�e� �h�a�l�i�d�e� �a�n�i�o�n� �e�l�e�c�t�r�o�n�s� �a�r�e� �p�u�s�h�i�n�g� �i�n� �f�r�o�m� �t�h�e� �o�t�h�e�r� �s�i�d�e�,� �s�t�a�b�i�l�i�z�i�n�g� �t�h�e� 

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

�p�r�o�c�e�s�s�.� �B�r�o�m�i�d�e� �i�s� �e�s�p�e�c�i�a�l�l�y� �r�e�a�c�t�i�v�e�,� �o�w�i�n�g� �t�o� �t�h�e� �h�i�g�h�l�y� �p�o�l�a�r�i�z�a�b�l�e� �e�l�e�c�t�r�o�n�s� �i�n� �t�h�e� �o�u�t�e�r� �4�p� 

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

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

�b�r�o�m�i�d�e� �i�o�n�.� 

�[�0�0�6�5�]� �I�n� �e�m�b�o�d�i�m�e�n�t�s�,� �a� �n�o�n�-�c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �w�i�t�h� �L�e�w�i�s� �b�a�s�i�c� �s�i�t�e�s�/�g�r�o�u�p�s� �c�o�m�p�r�i�s�i�n�g� �m�e�t�a�l�-� 

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

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

�c�o�m�p�l�e�x�e�s�,� �w�h�i�c�h� �a�r�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �m�e�r�c�u�r�y� �c�a�p�t�u�r�e� �v�i�a� �c�h�e�m�i�s�o�r�p�t�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �m�e�t�a�s�t�a�b�l�e� 

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

�s�o�r�b�e�n�t�,� �w�h�e�r�e�i�n� �i�n�o�r�g�a�n�i�c� �s�p�e�c�i�e�s� �i�n�c�l�u�d�e� �s�o�d�i�u�m� �(�N�a�)�,� �c�a�l�c�i�u�m� �(�C�a�)�,� �m�a�g�n�e�s�i�u�m� �(�M�g�)�,� �a�l�u�m�i�n�u�m� 

�(�A�l�)�,� �i�r�o�n� �(�F�e�)� �c�o�m�p�o�u�n�d�s�,� �a�n�d� �c�o�m�b�i�n�a�t�i�o�n�s� �t�h�e�r�e�o�f�.� �I�n� �s�o�m�e� �e�m�b�o�d�i�m�e�n�t�s�,� �t�h�e� �m�e�t�a�s�t�a�b�l�e� 

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

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

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

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

�s�t�r�u�c�t�u�r�e�s� �o�f� �t�h�e� �b�a�s�e� �s�o�r�b�e�n�t�.� �I�n� �s�o�m�e� �e�m�b�o�d�i�m�e�n�t�s�,� �t�h�e� �m�e�t�a�s�t�a�b�l�e� �c�o�m�p�l�e�x�e�s� �c�o�m�p�r�i�s�e� �a� �G�r�o�u�p� �V� 

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

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

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

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

�o�x�i�d�a�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� �t�h�e�s�e� �m�e�t�a�s�t�a�b�l�e� �c�o�m�p�l�e�x�e�s�.� 

�[�0�0�6�6�]� �I�n� �e�m�b�o�d�i�m�e�n�t�s�,� �a� �c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �w�i�t�h� �L�e�w�i�s� �a�c�i�d� �s�i�t�e�s�/�g�r�o�u�p�s� �c�o�m�p�r�i�s�i�n�g� �g�r�a�p�h�e�n�e� 

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

�1�.� �A� �m�e�t�h�o�d� �f�o�r� �s�e�p�a�r�a�t�i�n�g� �m�e�r�c�u�r�y� �f�r�o�m� �a� �m�e�r�c�u�r�y� �a�n�d� �a�s�h� �c�o�n�t�a�i�n�i�n�g� �g�a�s� �c�o�m�p�r�i�s�i�n�g�:� 

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

�a� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t� �m�a�t�e�r�i�a�l� �w�i�t�h� �a� �h�a�l�o�g�e�n� �o�r� �a� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �t�o� �f�o�r�m� �a� �p�r�o�m�o�t�e�d� 

�h�a�l�o�g�e�n�a�t�e�d� �c�a�r�b�o�n� �s�o�r�b�e�n�t� �a�n�d� �a� �p�r�o�m�o�t�e�d� �h�a�l�o�g�e�n�a�t�e�d� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t�;� 

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

�h�a�l�o�g�e�n�a�t�e�d� �c�a�r�b�o�n� �s�o�r�b�e�n�t� �a�n�d� �t�h�e� �p�r�o�m�o�t�e�d� �h�a�l�o�g�e�n�a�t�e�d� �n�o�n�-�c�a�r�b�o�n� �s�o�r�b�e�n�t� �t�o� �f�o�r�m� �a� 

�m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�h�e�m�i�c�a�l� �c�o�m�p�o�s�i�t�i�o�n�;� �a�n�d� 

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

�p�a�r�t�i�c�u�l�a�t�e�s� �i�n�c�l�u�d�i�n�g� �a�s�h� �a�n�d� �t�h�e� �m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�h�e�m�i�c�a�l� �c�o�m�p�o�s�i�t�i�o�n�.� 
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�A�B�S�T�R�A�C�T� 

�A� �p�r�o�m�o�t�e�d� �c�a�r�b�o�n� �a�n�d�/�o�r� �n�o�n�-�c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �a�r�e� �d�e�s�c�r�i�b�e�d� �t�h�a�t� �a�r�e� �h�i�g�h�l�y� �e�f�f�e�c�t�i�v�e� �f�o�r� 

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

�n�o�n�-�c�a�r�b�o�n� �b�a�s�e� �s�o�r�b�e�n�t� �t�h�a�t� �h�a�s� �r�e�a�c�t�e�d� �w�i�t�h� �a�n�d� �c�o�n�t�a�i�n�s� �f�o�r�m�s� �o�f� �h�a�l�o�g�e�n� �a�n�d� �h�a�l�i�d�e�s�.� �O�p�t�i�o�n�a�l� 

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

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

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

�e�x�c�e�e�d� �c�o�n�v�e�n�t�i�o�n�a�l� �m�e�t�h�o�d�s�.� �T�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �c�a�n� �b�e� �r�e�g�e�n�e�r�a�t�e�d� �a�n�d� �r�e�u�s�e�d�.� �B�a�s�e� �s�o�r�b�e�n�t� 

�t�r�e�a�t�m�e�n�t� �a�n�d� �p�r�e�p�a�r�a�t�i�o�n� �m�e�t�h�o�d�s� �a�r�e� �a�l�s�o� �d�e�s�c�r�i�b�e�d�.� �N�e�w� �m�e�t�h�o�d�s� �f�o�r� �i�n�-�f�l�i�g�h�t� �p�r�e�p�a�r�a�t�i�o�n�,� 

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

�d�e�s�c�r�i�b�e�d�.� 
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�S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
�E�D�W�I�N� �S�.� �O�L�S�O�N� �E�T� �A�L�.� 
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�T�I�T�L�E�:� 
�I�N�V�E�N�T�O�R�'�S� �N�A�M�E�:� 

�D�O�C�K�E�T� �N�O�.�:� 

�1�/�6� 

�1�0� 

�2�0� �4�0� 
�i� �e�m�e� �à� 

�4� �2�0�4� �A�D�A� �A� 

�3�0� 
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�©� �r�o�w� �E�U� �I�E� 

�|� �A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�1�/�3�1�/�2�0�1�4�,� �O�M�B� �0�6�5�1�-�0�0�9�2� 
�U�:�S�.� �P�a�t�e�ñ�t� �a�r�i�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�:�S�,� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 

�_� �U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n�'�a�f� �i�n�f�o�r�m�a�t�i�o�n�.�u�n�l�e�s�s� �i�t� �d�i�s�p�l�a�y�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�,� 

�D�E�C�L�A�R�A�T�I�O�N� �(�3�7� �C�F�R� �1�.�6�3�)� �F�O�R� �U�T�I�L�I�T�Y� �O�R� �D�E�S�I�G�N� �A�P�P�L�I�C�A�T�I�O�N�-�U�S�I�N�G� �A�N� �à� 
�A�P�P�L�I�C�A�T�I�O�N� �D�A�T�A� �S�H�E�E�T� �(�3�7� �C�F�R� �1�.�7�6�)�.� �n�e� 

� � 

� � 

� � � 

� � 

� � � � 

� � 
�S�s�c�a�n�t�e�n�a�n�e�s�e� 

� � � � 

� � 

�T�i�t�l�e� �o�f� 
�I�n�v�e�n�t�i�o�n� �.� 

�S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 
�A�s� �t�h�e� �b�e�l�o�w� �n�a�m�e�d� �i�n�v�e�n�t�o�r�,� �|� �h�e�r�e�b�y� �d�e�c�l�a�r�e� �t�h�a�t�:� 

�T�h�i�s� �d�e�c�l�a�r�a�t�i�o�n� �T�h�e� �o�a�t� 
�j�s� �d�i�r�e�c�t�e�d� �t�o�:� �L�J� �T�h�e� �a�t�t�a�c�h�e�d� �a�p�p�l�i�c�a�t�i�o�n�,� �o�r� 

� � �[�M�]� �U�n�i�t�e�d� �S�t�a�t�e�s� �a�p�p�l�i�c�a�t�i�o�n� �o�r� �P�C�T� �i�n�t�e�r�n�a�t�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n� �n�u�m�b�e�r� �1�4�7�1� �0�2�,�8�9�6� 

�f�i�e�d� �o�n� �D�e�c�e�m�b�e�r� �1�1�,� �2�0�1�3� �e�t� 
� � 

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

�|� �b�e�l�i�e�v�e� �t�h�a�t� �|� �a�m� �t�h�e� �o�r�i�g�i�n�a�l� �i�n�v�e�n�t�o�r� �o�r� �a�n� �o�r�i�g�i�n�a�l� �j�o�i�n�t� �i�n�v�e�n�t�o�r� �o�f� �a� �c�l�a�i�m�e�d� �i�n�v�e�n�t�i�o�n� �i�n� �t�h�e�-�a�p�p�l�i�c�a�t�i�o�n�.�.� 

�|� �h�e�r�e�b�y� �a�c�k�n�o�w�l�e�d�g�e� �t�h�a�t� �a�n�y� �w�i�l�l�f�u�l� �f�a�l�s�e� �s�t�a�t�e�m�e�n�t� �m�a�d�e� �i�n� �t�h�i�s� �d�e�c�l�a�r�a�t�i�o�n� �i�s� �p�u�n�i�s�h�a�b�l�e� �u�n�d�e�r� �1�8�°�U�.�S�:�C�:� �1�0�0�1� 

�b�y� �f�i�n�e� �o�r� �i�m�p�r�i�s�o�n�m�e�n�t� �o�f� �n�o�t� �m�o�r�e� �t�h�a�n� �f�i�v�e� �(�5�)� �y�e�a�r�s�,� �o�r�b�o�t�h�.� �E� �.� �B�e�,� 

 &� �W�A�R�N�I�N�G�:� �©� 
�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n�-�i�n�.� �d�o�c�u�m�e�n�t�s�.� �f�i�l�e�d�:�i�n� �a� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �t�h�a�t� �m�a�y� 

�s�o�c�i�a�l� �s�e�c�u�r�i�t�y� �n�u�m�b�e�r�s�,�  ��b�a�n�k� �a�c�c�o�u�n�t� �n�u�m�b�e�r�s�,� �o�r� �c�r�e�d�i�t� �c�a�r�d� �n�u�m�b�e�r�s� 
�-�2�0�3�8� �s�u�b�m�i�t�t�e�d� �f�o�r� �p�a�y�m�e�n�t� �p�u�r�p�o�s�e�s�)� �i�s� �n�é�v�e�r� �r�e�q�u�i�r�e�d� �b�y� �t�h�e� �U�S�P�T�O� 

�i� �t�h�e� �U�S�P�T�O�,� 
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� � 

� � � 

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

�P�T�O�-�2�0�8�8� �s�u�b�m�i�t�t�e�d� �f�o�r�.� �p�a�y�m�e�n�t� �p�u�r�p�o�s�e�s�:�a�r�e� �n�o�t� �r�e�t�a�i�n�e�d�-�i�n� 
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� � � 

� � 
�a� �D�a�t�e� �(�O�p�t�i�o�n�a�l�)� �:� 

� � �i�n�v�e�n�t�o�r�:� �J�o�h�n�H�.� �P�a�v�l�i�s�h�_�/�)� �'� �_� �a� �H�F� 

�S�i�g�n�a�t�u�r�e�:� �L�a� 
�A�T� 

�:� �7� 

�N�o�t�e�:� �A�n� �a�p�p�l�i�c�a�t�i�o�n� �d�a�t�a� �s�h�e�e�t� �(�P�T�O�/�S�B�/�1�4� �o�r� �e�q�u�i�v�a�l�e�n�t�)�,� �i�r�i�c�i�u�d�i�n�g� �n�a�m�i�n�g�.� �t�h�e� �e�n�t�i�r�e� �i�n�v�e�n�t�i�v�e�:� �e�n�t�i�t�y�;� �m�u�s�t� �a�c�c�o�m�p�a�n�y� �t�h�i�s� �f�o�r�m� �o�r� �m�u�s�t� �h�a�v�e� 

�b�e�e�n� �p�r�e�v�i�o�u�s�l�y� �f�i�l�e�d�.� �U�s�e� �a�n� �a�d�d�i�t�i�o�n�a�l� �P�T�O�/�A�I�A�/�0�1� �f�o�r�m� �f�o�r� �e�a�c�h� �a�d�d�i�t�i�o�n�a�l� �i�n�v�e�n�t�o�r�:� �:� 

�T�h�i�s� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �r�e�q�u�i�r�e�d�:�b�y� �3�5� �U�.�S�.�C�.� �1�1�5�-�a�n�d� �3�7� �C�F�R� �1�.�6�3�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �r�e�q�u�i�r�e�d� �t�o� �o�b�t�a�i�n� �o�r� �r�e�t�a�i�n� �a� �b�e�n�e�f�i�t� �b�y� �t�h�e� �p�u�b�l�i�c� �w�h�i�c�h� �i�s� �t�o� �f�i�l�e� �(�a�n�d� 

�b�y� �t�h�e� �U�S�P�T�O� �t�o�.� �p�r�o�c�e�s�s�)� �a�n� �a�p�p�l�i�c�a�t�i�o�n�:� �C�o�n�f�i�d�e�n�t�i�a�l�i�t�y� �i�s� �g�o�v�e�r�n�e�d� �b�y� �3�5� �U�.�S�.�C�.� �1�2�2� �a�n�d� �3�7� �C�F�R� �1�.�1�1� �a�n�d� �1�,�1�4�.� �T�h�i�s� �c�o�l�l�e�c�t�i�o�n� �i�s� �e�s�t�i�m�a�t�e�d� �t�o� �t�a�k�e� �1� �m�i�n�u�t�e�.�t�o� 

�c�o�m�p�l�e�t�e�;� �i�n�c�l�u�d�i�n�g� �g�a�t�h�e�r�i�n�g�,� �p�r�e�p�a�r�i�n�g�,� �a�n�d� �s�u�b�m�i�t�t�i�n�g� �t�h�e� �c�o�m�i�p�l�e�t�e�d� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r�m� �t�o� �t�h�e� �U�S�P�T�O�.� �T�i�m�e� �w�i�l�l� �v�a�r�y� �d�e�p�e�n�d�i�n�g�:� �u�p�o�n� �t�h�e� �I�n�d�i�v�i�d�u�a�l� �c�a�s�e�.� �A�n�y� 

�c�o�m�m�e�n�t�s� �o�n� �t�h�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �y�o�u�:� �r�e�q�u�i�r�e� �t�o� �c�o�m�p�l�e�t�e� �t�h�i�s� �f�o�r�m� �a�n�d�/�o�r� �s�u�g�g�e�s�t�i�o�n�s� �f�o�r� �r�e�d�u�c�i�n�g� �t�h�i�s� �b�u�r�d�e�n�,� �s�h�o�u�l�d� �b�e� �s�e�n�t� �t�o� �t�h�e� �C�h�i�e�f� �I�n�f�o�r�m�a�t�i�o�n� �O�f�f�i�c�e�r�,� �U�.�S�.� 

�P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�,� �U�.�S�.� �D�e�p�a�r�t�m�e�n�t� �o�f� �C�o�m�m�e�r�c�e�,� �P�.�O�.� �B�o�x� �1�4�5�0�,� �A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0�.� �D�O� �N�O�T� �S�E�N�D� �F�E�E�S� �O�R� �C�O�M�P�L�E�T�E�O�D�:�F�O�R�M�S� �T�O� �-� 

�T�H�I�S� �A�D�D�R�E�S�S�.� �S�E�N�D� �T�O�:� �C�o�m�m�i�s�s�i�o�n�e�r�.� �f�o�r� �P�a�t�e�n�t�s�,� �P�.�O�.� �B�o�x�1�4�5�0�,� �A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0�.� �L�s� �U�T� 
�d�o�n�s� �A�L�A�N� �I�V�E�C�O� �o�l� �m�b� �n�t� �n�o�t�i�n� �Y� 
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�E�l�e�c�t�r�o�n�i�c� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �F�e�e� �T�r�a�n�s�m�i�t�t�a�l� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 
� � 

�F�i�l�i�n�g� �D�a�t�e�:� 
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�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
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�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

� � 

�F�i�l�e�r�:� �J�o�s�e� �M�.� �N�u�n�e�z�/�M�e�g�a�n� �R�e�e�d� 
� � 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� � � �4�8�2�0�.�0�0�7�U�S�4� 

� � 

�F�i�l�e�d� �a�s� �L�a�r�g�e� �E�n�t�i�t�y� 
� � 

�F�i�l�i�n�g� �F�e�e�s� �f�o�r� �T�r�a�c�k� �|� �P�r�i�o�r�i�t�i�z�e�d� �E�x�a�m�i�n�a�t�i�o�n� �-� �N�o�n�p�r�o�v�i�s�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 
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�D�e�s�c�r�i�p�t�i�o�n� �F�e�e� �C�o�d�e� �Q�u�a�n�t�i�t�y� �A�m�o�u�n�t� �e�n�s� �i�n� 

�B�a�s�i�c� �F�i�l�i�n�g�:� 

�U�T�I�L�I�T�Y� �A�P�P�L�I�C�A�T�I�O�N� �F�I�L�I�N�G� �1�0�1�1� �1� �3�0�0� �3�0�0� 

�U�T�I�L�I�T�Y� �S�E�A�R�C�H� �F�E�E� �1�1�1�1� �1� �6�6�0� �6�6�0� 

�U�T�I�L�I�T�Y� �E�X�A�M�I�N�A�T�I�O�N� �F�E�E� �1�3�1�1� �1� �7�6�0� �7�6�0� 

�R�E�Q�U�E�S�T� �F�O�R� �P�R�I�O�R�I�T�I�Z�E�D� �E�X�A�M�I�N�A�T�I�O�N� �1�8�1�7� �1� �4�0�0�0� �4�0�0�0� 

�P�a�g�e�s�:� 

�C�l�a�i�m�s�:� 

�M�i�s�c�e�l�l�a�n�e�o�u�s�-�F�i�l�i�n�g�:� 

�P�R�O�C�E�S�S�I�N�G� �F�E�E�,� �E�X�C�E�P�T� �P�R�O�V�.� �A�P�P�L�S�.� �1�8�3�0� �1� �1�4�0� �1�4�0� 
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�E�F�S� �I�D�:� �3�2�6�1�6�5�1�4� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 

�C�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r�:� �6�4�3�2� 
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�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
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�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 
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�C�u�s�t�o�m�e�r� �N�u�m�b�e�r�:� �2�1�1�8�6� 

� � 
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�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�R�e�c�e�i�p�t� �D�a�t�e�:� �1�4�-�M�A�Y�-�2�0�1�8� 

�F�i�l�i�n�g� �D�a�t�e�:� 

�T�i�m�e� �S�t�a�m�p�:� �1�5�:�4�6�:�5�9� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e�:� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1� �1�{�a�)� 
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�P�a�y�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�:� 
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�D�o�c�u�m�e�n�t� �D�o�c�u�m�e�n�t� �D�e�s�c�r�i�p�t�i�o�n� �F�i�l�e� �N�a�m�e� �F�i�l�e� �S�i�z�e�(� �B�y�t�e�s�)�/� �M�u�l�t�i� �P�a�g�e�s� 

�N�u�m�b�e�r� �M�e�s�s�a�g�e� �D�i�g�e�s�t� �|� �P�a�r�t�/�.�z�i�p�|� �(�i�f� �a�p�p�l�.�)� 

�1�5�9�2�7�6�7� 
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�t�i�o�n� �-�P� �3�9�0�2�4�b�S�c�c�c�f�e�e�7�5�3�4�6�8�b�f�7�d�d�c�7�8�8�3�5�7�2�4�4�f�a� 
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�D�o�c�u�m�e�n�t� �c�o�d�e�:� �W�F�E�E� 

�U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� 
�S�a�l�e�s� �R�e�c�e�i�p�t� �f�o�r� �A�c�c�o�u�n�t�i�n�g� �D�a�t�e�:� �0�6�/�0�6�/�2�0�1�8� 
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�S�/�N� �U�N�K�N�O�W�N� �P�A�T�E�N�T� 

�I�N� �T�H�E� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
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�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

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

�a�m�e�n�d�m�e�n�t�s�:� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �7�4
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�P�R�E�L�I�M�I�N�A�R�Y� �A�M�E�N�D�M�E�N�T� �P�a�g�e� �2� 
�S�e�r�i�a�l� �N�u�m�b�e�r�:� �1�5�/�9�7�8�,�7�6�0� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.�0�0�7�U�S�4� 
�F�i�l�i�n�g� �D�a�t�e�:� �5�/�1�4�/�2�0�1�8� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � 

�I�N� �T�H�E� �C�L�A�I�M�S� 
� � 

�1�.� �(�C�a�n�c�e�l�e�d�)� 

�2�.� �(�N�e�w�)� �A� �m�e�t�h�o�d� �o�f� �s�e�p�a�r�a�t�i�n�g� �m�e�r�c�u�r�y� �f�r�o�m� �a� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�h�e� �m�e�t�h�o�d� 

�c�o�m�p�r�i�s�i�n�g�:� 

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

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

�H�B�r�,� �B�r�,� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�;� 

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

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

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

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

�m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n�;� 

�s�e�p�a�r�a�t�i�n�g� �t�h�e� �m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n� �f�r�o�m� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�o� �f�o�r�m� �a� 

�c�l�e�a�n�e�d� �g�a�s�;� 

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

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

�r�a�t�e� �o�f� �i�n�j�e�c�t�i�n�g� �t�h�e� �s�o�r�b�e�n�t� �i�n�t�o� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�h�e� �s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n�,� �o�r� �a� 

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

�d�e�s�i�r�e�d� �l�e�v�e�l�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�P�R�E�L�I�M�I�N�A�R�Y� �A�M�E�N�D�M�E�N�T� �P�a�g�e� �7� 
�S�e�r�i�a�l� �N�u�m�b�e�r�:� �1�5�/�9�7�8�,�7�6�0� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.�0�0�7�U�S�4� 
�F�i�l�i�n�g� �D�a�t�e�:� �5�/�1�4�/�2�0�1�8� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � 

�R�E�M�A�R�K�S� 

�N�o� �c�l�a�i�m�s� �a�r�e� �a�m�e�n�d�e�d�,� �c�l�a�i�m� �1� �i�s� �c�a�n�c�e�l�e�d�,� �a�n�d� �c�l�a�i�m�s� �2�-�2�1� �a�r�e� �a�d�d�e�d�;� �a�s� �a� �r�e�s�u�l�t�,� 

�c�l�a�i�m�s� �2�-�2�1� �a�r�e� �n�o�w� �p�e�n�d�i�n�g� �i�n� �t�h�i�s� �a�p�p�l�i�c�a�t�i�o�n�.� 

�N�o� �n�e�w� �m�a�t�t�e�r� �i�s� �a�d�d�e�d� �v�i�a� �t�h�e� �n�e�w� �c�l�a�i�m�s� �h�e�r�e�i�n�.� 

�C�O�N�C�L�U�S�I�O�N� 
� � 

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

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

�A�p�p�l�i�c�a�n�t ��s� �a�t�t�o�r�n�e�y� �a�t� �(�6�1�2�)� �3�4�9�-�9�5�8�0� �t�o� �f�a�c�i�l�i�t�a�t�e� �p�r�o�s�e�c�u�t�i�o�n� �o�f� �t�h�i�s� �a�p�p�l�i�c�a�t�i�o�n�.� 

�I�f� �n�e�c�e�s�s�a�r�y�,� �p�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �c�r�e�d�i�t� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�N�o�.� �1�9�-�0�7�4�3�.� 

�R�e�s�p�e�c�t�f�u�l�l�y� �S�u�b�m�i�t�t�e�d�,� 

�S�C�H�W�E�G�M�A�N�,� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�,� �P�.�A�.� 
�P�.�O�.� �B�o�x� �2�9�3�8� 
�M�i�n�n�e�a�p�o�l�i�s�,� �M�N� �5�5�4�0�2� 
�(�6�1�2�)� �3�4�9�-�9�5�8�0� 

�D�a�t�e� �M�a�y� �1�5�,� �2�0�1�8� �B�y� �A�Ñ�O� �e�u�.� �C�A�E� 
�N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� 
�R�e�g�.� �N�o�.� �6�3�,�8�0�3� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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AMEREN UE EXHIBIT 1023 
Page 80



� � 

�E�l�e�c�t�r�o�n�i�c� �A�c�k�n�o�w�l�e�d�g�e�m�e�n�t� �R�e�c�e�i�p�t� 
� � 

� � 

� � 

� � 

�E�F�S� �I�D�:� �3�2�6�2�8�8�7�3� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 

�C�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r�:� �6�4�3�2� 
� � 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

� � 

�C�u�s�t�o�m�e�r� �N�u�m�b�e�r�:� �2�1�1�8�6� 

� � 

�F�i�l�e�r�:� �J�o�s�e� �M�.� �N�u�n�e�z�/�M�e�g�a�n� �R�e�e�d� 

� � 

�F�i�l�e�r� �A�u�t�h�o�r�i�z�e�d� �B�y�:� �J�o�s�e� �M�.� �N�u�n�e�z� 

� � 

� � 

� � 

� � 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�R�e�c�e�i�p�t� �D�a�t�e�:� �1�5�-�M�A�Y�-�2�0�1�8� 

�F�i�l�i�n�g� �D�a�t�e�:� 

�T�i�m�e� �S�t�a�m�p�:� �1�4�:�5�6�:�0�1� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e�:� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1� �1�{�a�)� 

� � 

�P�a�y�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�:� 
� � � � � � 

� � 

�S�u�b�m�i�t�t�e�d� �w�i�t�h� �P�a�y�m�e�n�t� �n�o� 

�F�i�l�e� �L�i�s�t�i�n�g�:� 

�D�o�c�u�m�e�n�t� �s�i�g�s� �.� �F�i�l�e� �S�i�z�e�(�B�y�t�e�s�)�/� �M�u�l�t�i� �P�a�g�e�s� 

�N�u�m�b�e�r� �D�o�c�u�m�e�n�t� �D�e�s�c�r�i�p�t�i�o�n� �F�i�l�e� �N�a�m�e� �M�e�s�s�a�g�e� �D�i�g�e�s�t� �|� �P�a�r�t�/�.�z�i�p�|� �(�i�f�a�p�p�l�.�)� 
� � � � � � � � 

�1�1�6�4�5�8� 

� � 
�S�I�G�N�E�D�_�4�8�2�0�_�0�0�7�U�S�4�_�P�r�e�l�i�m� 

�A�m�d�m�t�.�p�d�f� �y�e�s� �8� 
�6�8�b�3�d�3�8�c�d�7�d�1�c�4�5�b�8�c�1�d�3�d�6�f�f�o�3�b�b�b�d�7�a�2�i� 

�3�c�l�e�9� � � � � � � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �8�1� 

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

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �$�.� �O�l�s�o�n� �e�t� �a�l�.� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�D�o�c�k�e�t� �N�o�.�:� �4�8�2�0�.�0�0�7�U�S�4� �S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� 
�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�u�e� �D�a�t�e�:� �N�/�A� 
�E�x�a�m�i�n�e�r�:� �U�n�k�n�o�w�n� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �U�n�k�n�o�w�n� 
�C�u�s�t�o�m�e�r� �N�o�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�:� �6�4�3�2� 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�W�e� �a�r�e� �t�r�a�n�s�m�i�t�t�i�n�g� �h�e�r�e�w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�t�t�a�c�h�e�d� �i�t�e�m�s� �(�a�s� �i�n�d�i�c�a�t�e�d� �w�i�t�h� �a�n�  ��X ��)�:� 

�X� �P�r�e�l�i�m�i�n�a�r�y� �A�m�e�n�d�m�e�n�t� �(�7� �p�g�s�.�)� 

�I�f� �n�o�t� �p�r�o�v�i�d�e�d� �f�o�r� �i�n� �a� �s�e�p�a�r�a�t�e� �p�a�p�e�r� �f�i�l�e�d� �h�e�r�e�w�i�t�h�,� �p�l�e�a�s�e� �c�o�n�s�i�d�e�r� �t�h�i�s� �a� �P�E�T�I�T�I�O�N� �F�O�R� �E�X�T�E�N�S�I�O�N� �O�F� �T�I�M�E� �f�o�r� 
�s�u�f�f�i�c�i�e�n�t� �n�u�m�b�e�r� �o�f� �m�o�n�t�h�s� �t�o� �e�n�t�e�r� �t�h�e�s�e� �p�a�p�e�r�s� �a�n�d� �p�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �c�r�e�d�i�t� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� 
�A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� �I�f� �a�p�p�l�i�c�a�b�l�e�,� �a�n�y� �p�a�p�e�r�s� �o�r� �f�e�e�s� �s�u�p�p�l�i�e�d� �h�e�r�e�w�i�t�h� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �t�i�m�e�l�y� �f�i�l�e�d� �p�u�r�s�u�a�n�t� �t�o� �3�7� 
�C�.�F�.�R�.� �§� �1�.�7�(�a�)�,� �t�h�e� �r�e�s�p�o�n�s�e� �p�e�r�i�o�d� �f�a�l�l�i�n�g� �o�n� �a� �F�e�d�e�r�a�l� �H�o�l�i�d�a�y�,� �S�a�t�u�r�d�a�y� �o�r� �S�u�n�d�a�y� �b�e�i�n�g� �e�x�t�e�n�d�e�d� �t�o� �t�h�e� �n�e�x�t� �s�u�c�c�e�e�d�i�n�g� 
�b�u�s�i�n�e�s�s� �d�a�y�.� 

�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�.� �P�.�A�.� �o�f�,� �N�i� �A�l�o� �M� �C�E� �/� 
�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� 

�R�e�g�.� �N�o�.� �6�3�,�8�0�3� 

� � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �8�3
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�M�o�d�i�f�i�e�d� �f�o�r�m� �P�T�O�/�S�B�/�0�8�A�(�0�4�-�0�7�)� �O�M�B� �6�5�1�-�0�0�3�1� 
�U�S� �P�a�t�e�n�t� �&� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�:� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 

�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� � � 
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�.� �C�o�m�p�l�e�t�e� �i�f� �K�n�o�w�n� 
�S�u�b�s�t�i�t�u�t�e� �f�o�r� �f�o�r�m� �1�4�4�9�A�/�P�T�O� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�/�9�7�8�,�7�6�0� 

�I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� �F�i�l�i�n�g� �D�a�t�e� �M�a�y� �1�4�,� �2�0�1�8� 
�S�T�A�T�E�M�E�N�T� �B�Y� �A�P�P�L�I�C�A�N�T� �F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

�(�U�s�e� �a�s� �m�a�n�y� �s�h�e�e�t�s� �a�s� �n�e�c�e�s�s�a�r�y�)� �G�r�o�u�p� �A�r�t� �U�n�i�t� �U�n�k�n�o�w�n� 

�E�x�a�m�i�n�e�r� �N�a�m�e� �U�n�k�n�o�w�n� 

�S�h�e�e�t� �1� �o�f� �1�9� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.�0�0�7�U�S�4� 

�U�S� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
�a�n�i�m�e�r� �U�S�P� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 

�U�S�-�1�,�9�8�4�,�1�6�4� �1�2�/�1�1�/�1�9�3�4� �A�l�f�r�e�d�,� �S�t�o�c�k� 
�U�S�-�2�0�0�1�0�0�0�2�3�8�7�A�1� �5�/�3�1�/�2�0�0�1� �T�s�u�t�s�u�m�i�,� �Y�o�s�h�i�o�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�1�0�0�0�3�1�1�6�A�1� �6�/�7�/�2�0�0�1� �N�e�u�f�e�r�t�,� �R�o�n�a�l�d� 
�U�S�-�2�0�0�2�/�0�1�5�0�5�a�1� �1�0�/�1�7�/�2�0�0�2� �P�a�h�l�m�a�n�,� �J�o�h�n� �E�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�2�0�0�3�3�0�9�7�A�1� �3�/�2�1�/�2�0�0�2� �E�l�-�s�h�o�u�b�a�r�y�,� �Y�o�u�s�s�e�f�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�2�0�0�4�3�4�9�6�A�1� �4�/�1�8�/�2�0�0�2� �B�o�d�d�u�,� �V�e�e�r�a� �M�.�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�2�0�1�3�4�2�4�2�A�1� �9�/�2�6�/�2�0�0�2� �Y�a�n�g�,� �R�a�l�p�h� �T�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�2�0�1�5�0�5�1�6�A�1� �1�0�/�1�7�/�2�0�0�2� �P�a�h�l�m�a�n�,� �J�o�h�n�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�3�0�0�5�7�2�9�3�A�1� �3�/�2�7�/�2�0�0�3� �B�o�e�c�k�i�n�g�,� �F�r�i�e�d�r�i�c�h� 
�U�S�-�2�0�0�3�0�1�0�4�9�3�7�A�1� �6�/�5�/�2�0�0�3� �S�i�n�h�a�,� �R�.� �K�.� 
�U�S�-�2�0�0�3�0�1�3�6�5�0�9�A�1� �7�/�2�4�/�2�0�0�3� �V�i�r�t�a�n�e�n�,� �J�o�r�m�a� 
�U�S�-�2�0�0�3�0�2�0�6�8�4�3�A�1� �1�1�/�6�/�2�0�0�3� �S�i�d�n�e�y� �J�r�,� �N�e�l�s�o�n� �G� 
�U�S�-�2�0�0�3�0�2�0�6�8�4�6�A�1� �1�1�/�6�/�2�0�0�3� �J�a�n�g�b�a�r�w�a�l�a�,� �J�u�z�e�r� 
�U�S�-�2�0�0�4�0�0�0�3�7�1�6�A�1� �1�/�8�/�2�0�0�4� �N�e�l�s�o�n� �J�r�,� �S�i�d�n�e�y� 
�U�S�-�2�0�0�4�0�0�1�3�5�8�9�A�1� �1�/�2�2�/�2�0�0�4� �V�o�s�t�e�e�n�,� �B�e�r�n�h�a�r�d�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�4�0�0�7�6�5�7�0�A�1� �4�/�2�2�/�2�0�0�4� �J�i�a�,� �C�h�a�r�l�e�s� �Q� 
�U�S�-�2�0�0�4�0�1�0�9�8�0�0� �6�/�1�0�/�2�0�0�4� �P�a�h�l�m�a�n�,� �J�o�h�n� �E�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�5�0�0�0�0�1�9�7�A�1� �1�/�6�/�2�0�0�5� �K�r�a�n�t�z�,� �J�e�f�f�r�e�y� 
�U�S�-�2�0�0�5�0�0�1�9�2�4�0�A�1� �1�/�2�7�/�2�0�0�5� �L�u�,� �X�i�a�o�-�c�h�u�n�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�5�0�0�7�4�3�8�0�A�1� �4�/�7�/�2�0�0�5� �B�o�r�e�n�,� �R�i�c�h�a�r�d� �M�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�5�0�1�4�7�5�4�9�A�1� �7�/�7�/�2�0�0�5� �L�i�s�s�i�a�n�s�k�i�,� �V�i�t�a�l�i� �V�i�c�t�o�r�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�5�0�2�2�7�1�4�6�A�1� �1�0�/�1�3�/�2�0�0�5� �G�h�a�n�t�o�u�s�,� �D�a�n�i�a�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�6�0�0�4�8�6�4�6�A�1� �3�/�9�/�2�0�0�6� �O�l�s�o�n�,� �E�d�w�i�n� �§�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�6�0�0�5�7�0�4�4�A�1� �3�/�1�6�/�2�0�0�6� �C�h�a�n�g�,� �S�h�i�h�-�g�e�r�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�6�0�1�1�2�8�2�3�A�1� �6�/�1�/�2�0�0�6� �A�v�i�n�a�,� �D�a�v�i�d� �C�h�r�i�s�t�o�p�h�e�r� 
�U�S�-�2�0�0�6�0�1�9�1�8�3�5�A�1� �8�/�3�1�/�2�0�0�6� �P�e�t�r�i�k�,� �V�i�k�t�o�r� �|�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�6�0�2�0�4�4�1�8�A�1� �9�/�1�4�/�2�0�0�6� �C�h�a�o�,� �C�h�i�e�n�-�c�h�u�n�g�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�7�0�1�6�7�3�0�9�A�1� �7�/�1�9�/�2�0�0�7� �O�l�s�o�n�,� �E�d�w�i�n� �S�.� 
�U�S�-�2�0�0�7�0�1�6�8�2�1�3�A�1� �7�/�1�9�/�2�0�0�7� �C�o�m�r�i�e�,� �D�o�u�g�l�a�s� �C� 
�U�S�-�2�0�0�7�0�2�3�4�9�0�2�A�1� �1�0�/�1�1�/�2�0�0�7� �F�a�i�r�,� �D�a�v�i�d� �L�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�7�0�2�9�5�3�4�7�A�1� �1�2�/�2�7�/�2�0�0�7� �P�a�i�n�e� �I�l�l�,� �J�o�h�n� �B�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�8�0�0�9�0�9�5�1�A�1� �4�/�1�7�/�2�0�0�8� �M�a�o�,� �D�o�n�g�s�h�e�n�g�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�8�0�1�0�7�5�7�9�A�1� �5�/�8�/�2�0�0�8� �D�o�w�n�s�,� �W�i�l�l�i�a�m�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�8�0�1�3�4�8�8�8�A�1� �6�/�1�2�/�2�0�0�8� �C�h�a�o�,� �C�h�i�e�n�-�c�h�u�n�g�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�8�0�1�8�2�7�4�7�A�1� �7�/�3�1�/�2�0�0�8� �S�i�n�h�a�,� �R�.� �K�.� 
�U�S�-�2�0�0�8�0�2�0�7�4�4�3�A�1� �8�/�2�8�/�2�0�0�8� �G�a�d�k�a�r�e�e�,� �K�i�s�h�o�r� �P�u�r�u�s�h�o�t�t�a�m�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�8�0�2�9�2�5�1�2�A�1� �1�1�/�2�7�/�2�0�0�8� �K�a�n�g�,� �S�h�i�n� �G�.� 

�E�X�A�M�I�N�E�R� �D�A�T�E� �C�O�N�S�I�D�E�R�E�D� 
� � 

�*� �E�X�A�M�I�N�E�R�:� �I�n�i�t�i�a�l� �i�f� �r�e�f�e�r�e�n�c�e� �c�o�n�s�i�d�e�r�e�d�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� �c�i�t�a�t�i�o�n� �i�s� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �M�P�E�P� �6�0�9�.� �D�r�a�w� �l�i�n�e� �t�h�r�o�u�g�h� �c�i�t�a�t�i�o�n� �i�f� �n�o�t� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �a�n�d� �n�o�t� 
�c�o�n�s�i�d�e�r�e�d�.� �I�n�c�l�u�d�e� �c�o�p�y� �o�f� �t�h�i�s� �f�o�r�m� �w�i�t�h� �n�e�x�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �a�p�p�l�i�c�a�n�t�.� �1� �A�p�p�l�i�c�a�n�t� �i�s� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �m�a�r�k� �h�e�r�e� �i�f� �E�n�g�l�i�s�h� �l�a�n�g�u�a�g�e� �T�r�a�n�s�l�a�t�i�o�n� �i�s� �a�t�t�a�c�h�e�d� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�E�l�e�c�t�r�o�n�i�c� �A�c�k�n�o�w�l�e�d�g�e�m�e�n�t� �R�e�c�e�i�p�t� 
� � 

� � 

� � 

� � 

�E�F�S� �I�D�:� �3�2�6�6�0�2�0�0� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 

�C�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r�:� �6�4�3�2� 
� � 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

� � 

�C�u�s�t�o�m�e�r� �N�u�m�b�e�r�:� �2�1�1�8�6� 

� � 

�F�i�l�e�r�:� �J�o�r�d�a�n� �R�i�v�a�r�d� �G�o�l�o�m�b�/�J�a�m�i�e� �J�o�h�n�s�o�n� 

� � 

�F�i�l�e�r� �A�u�t�h�o�r�i�z�e�d� �B�y�:� �J�o�r�d�a�n� �R�i�v�a�r�d� �G�o�l�o�m�b� 

� � 

� � 

� � 

� � 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�R�e�c�e�i�p�t� �D�a�t�e�:� �1�8�-�M�A�Y�-�2�0�1�8� 

�F�i�l�i�n�g� �D�a�t�e�:� 

�T�i�m�e� �S�t�a�m�p�:� �1�0�:�5�4�:�5�9� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e�:� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1� �1�{�a�)� 

� � 

�P�a�y�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�:� 
� � � � � � 

� � 

� � � � � � 

�S�u�b�m�i�t�t�e�d� �w�i�t�h� �P�a�y�m�e�n�t� �n�o� 

�F�i�l�e� �L�i�s�t�i�n�g�:� 

�D�o�c�u�m�e�n�t� �D�o�c�u�m�e�n�t� �D�e�s�c�r�i�p�t�i�o�n� �F�i�l�e� �N�a�m�e� �F�i�l�e� �S�i�z�e�(� �B�y�t�e�s�)�/� �M�u�l�t�i� �P�a�g�e�s� 

�N�u�m�b�e�r� �M�e�s�s�a�g�e� �D�i�g�e�s�t� �|� �P�a�r�t�/�.�z�i�p�|� �(�i�f� �a�p�p�l�.�)� 

�5�7�2�4�2�5� 

�1� �1�5�9�7�8�7�6�0�_�I�D�S�_�5�-�1�7�-�2�0�1�8�.�p�d�f� �y�e�s� �2�4� 
�£�6�6�2�d�7�5�d�d�f�f�8�a�6�7�9�f�b�8�9�b�7� �9�e�6�d�3�3�e�1� �Z�a�b�b�d� 

�d�8�9�d�f� � � � � � � � � � � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �1�0�3� 

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

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�D�o�c�k�e�t� �N�o�.�:� �4�8�2�0�.�0�0�7�U�S�4� �S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� 
�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�u�e� �D�a�t�e�:� �N�/�A� 
�E�x�a�m�i�n�e�r�:� �U�n�k�n�o�w�n� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �U�n�k�n�o�w�n� 
�C�u�s�t�o�m�e�r� �N�o�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�:� �6�4�3�2� 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�W�e� �a�r�e� �t�r�a�n�s�m�i�t�t�i�n�g� �h�e�r�e�w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�t�t�a�c�h�e�d� �i�t�e�m�s� �(�a�s� �i�n�d�i�c�a�t�e�d� �w�i�t�h� �a�n�  ��X ��)�:� 

�X� �C�o�m�m�u�n�i�c�a�t�i�o�n� �C�o�n�c�e�r�n�i�n�g� �P�r�i�o�r� �a�n�d� �C�o�p�e�n�d�i�n�g� �A�p�p�l�i�c�a�t�i�o�n�s� �(�2� �p�g�s�.�)� 
�X� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �(�2� �p�g�s�.�)�,� �F�o�r�m� �1�4�4�9� �(�1�9� �p�g�s�.�)� �C�o�p�i�e�s� �o�f� �C�i�t�e�d� �R�e�f�e�r�e�n�c�e�s� �(�3�2�6�)�.� 

�I�f� �n�o�t� �p�r�o�v�i�d�e�d� �f�o�r� �i�n� �a� �s�e�p�a�r�a�t�e� �p�a�p�e�r� �f�i�l�e�d� �h�e�r�e�w�i�t�h�,� �p�l�e�a�s�e� �c�o�n�s�i�d�e�r� �t�h�i�s� �a� �P�E�T�I�T�I�O�N� �F�O�R� �E�X�T�E�N�S�I�O�N� �O�F� �T�I�M�E� �f�o�r� 
�s�u�f�f�i�c�i�e�n�t� �n�u�m�b�e�r� �o�f� �m�o�n�t�h�s� �t�o� �e�n�t�e�r� �t�h�e�s�e� �p�a�p�e�r�s� �a�n�d� �p�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �c�r�e�d�i�t� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� 
�A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� �I�f� �a�p�p�l�i�c�a�b�l�e�,� �a�n�y� �p�a�p�e�r�s� �o�r� �f�e�e�s� �s�u�p�p�l�i�e�d� �h�e�r�e�w�i�t�h� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �t�i�m�e�l�y� �f�i�l�e�d� �p�u�r�s�u�a�n�t� �t�o� �3�7� 
�C�.�F�.�R�.� �$� �1�.�7�(�a�)�,� �t�h�e� �r�e�s�p�o�n�s�e� �p�e�r�i�o�d� �f�a�l�l�i�n�g� �o�n� �a� �F�e�d�e�r�a�l� �H�o�l�i�d�a�y�,� �S�a�t�u�r�d�a�y� �o�r� �S�u�n�d�a�y� �b�e�i�n�g� �e�x�t�e�n�d�e�d� �t�o� �t�h�e� �n�e�x�t� �s�u�c�c�e�e�d�i�n�g� 
�b�u�s�i�n�e�s�s� �d�a�y�.� 

�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�,� �P�.�A�.� �A�N� �(�l�o� �i� �i� �A� �|� �{� �T� 
�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� 

�R�e�g�.� �N�o�.� �6�3�,�8�0�3� 

� � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �1�1�3
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�S�/�N�_�1�5�/�9�7�8�,�7�6�0� �P�A�T�E�N�T� 

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

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �U�n�k�n�o�w�n� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �U�n�k�n�o�w�n� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�S�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � 

�C�O�M�M�U�N�I�C�A�T�I�O�N� �C�O�N�C�E�R�N�I�N�G� �P�R�I�O�R� �O�R� �C�O�P�E�N�D�I�N�G� �A�P�P�L�I�C�A�T�I�O�N�(�S�)� 
� � 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�P�u�r�s�u�a�n�t� �t�o� �t�h�e� �g�u�i�d�a�n�c�e� �o�f� �M�P�E�P� �§�§� �2�0�0�1�.�0�6�(�b�)� �a�n�d� �2�0�0�4�(�9�)�,� �A�p�p�l�i�c�a�n�t� �w�o�u�l�d� �l�i�k�e� �t�o� 
�b�r�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�d�d�i�t�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n�(�s�)� �t�o� �t�h�e� �E�x�a�m�i�n�e�r ��s� �a�t�t�e�n�t�i�o�n�.� �T�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� 
�t�h�e�s�e� �a�p�p�l�i�c�a�t�i�o�n�s� �i�s� �n�o�t� �i�n�t�e�n�d�e�d� �t�o� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� �s�u�b�j�e�c�t� �m�a�t�t�e�r� �c�l�a�i�m�e�d� �i�n� �a�n�y� �l�i�s�t�e�d� 
�a�p�p�l�i�c�a�t�i�o�n� �i�s�,� �o�r� �h�a�s� �b�e�e�n�,� �s�u�b�s�t�a�n�t�i�a�l�l�y� �s�i�m�i�l�a�r� �t�o� �a�n�y� �c�l�a�i�m� �o�r� �c�l�a�i�m�s� �i�n� �t�h�e� �p�r�e�s�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�.� 

� � 

�S�e�r�i�a�l� �N�o�.�/� �F�i�l�i�n�g� �D�a�t�e� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �T�i�t�l�e� 
�P�a�t�e�n�t� �N�o�.� 
�1�1�/�2�0�9�,� �1�6�3� �A�u�g�u�s�t� �2�2�,� �2�0�0�5� �4�8�2�0�.�0�0�1�U�S�1� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 
�7�,�4�3�5�,�2�8�6� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�1�2�/�2�0�1�,�5�9�5� �A�u�g�u�s�t� �2�9�,� �2�0�0�8�  �� �4�8�2�0�.�0�0�1�U�S�2� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 
�A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�1�2�/�4�1�9�,�2�1�9� �A�p�r�i�l� �6�,� �2�0�0�9� �4�8�2�0�.�0�0�1�U�S�3� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 
�8�,�1�6�8�,�1�4�7� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�1�3�/�4�2�7�,�6�6�5� �M�a�r�c�h� �2�2�,� �2�0�1�2� �4�8�2�0�.�0�0�1�U�S�4� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 
�8�,�5�1�2�,�6�5�5� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�1�3�/�9�6�6�,�7�6�8� �A�u�g�u�s�t� �1�4�,�2�0�1�3� � �4�8�2�0�.�0�0�I�U�S�S� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 
�8�,�8�2�1�,�8�1�9� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�1�4�/�3�1�8�,�2�7�0� �J�u�n�e� �2�7�,� �2�0�1�4� �4�8�2�0�.�0�0�1�U�S�6� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 
�9�,�7�5�7�,�6�8�9� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�1�4�/�7�1�2�,�5�5�8� �M�a�y� �1�4�,� �2�0�1�5� �4�8�2�0�.�0�0�1�U�S�7� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 
�A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�1�5�/�9�5�1�,�9�7�0� �A�p�r�i�l� �1�2�,� �2�0�1�8� �4�8�2�0�.�0�0�1�U�S�8� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 
�A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
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�S�/�N�_�1�5�/�9�7�8�,�7�6�0� �P�A�T�E�N�T� 

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

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �$�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �U�n�k�n�o�w�n� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �U�n�k�n�o�w�n� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�S�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

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

�M�S� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 
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�A�D�D�'�L� �F�E�E� �A�D�D�'�L� �F�E�E� 

�(�C�o�l�u�m�n� �1�)� �(�C�o�l�u�m�n� �2�)� �(�C�o�l�u�m�n� �3�)� 

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

�a� �A�F�T�E�R� �P�R�E�V�I�O�U�S�L�Y� �E�X�T�R�A� �R�A�T�E�(�S�)� �F�E�E�(�$�)� �R�A�T�E�(�S�)� �F�E�E�(�$�)� 
�5� �A�M�E�N�D�M�E�N�T� �P�A�I�D� �F�O�R� 
�L�U� �T�o�t�a�l� �*� �M�i�n�u�s� �+� �=� �=� 

�=� �(�3�7� �c�F�R� �1�6�6�0� �O�R� �|�x� �=� 

�2� �I�n�d�e�p�e�n�d�e�n�t� �*� �M�i�n�u�s� �|� �*�*�*� �=� �=� �O�R� �|�x� �=� �W�w� �(�3�7� �C�F�R� �1�.�1�6�(�h�)�)� 

�=� �A�p�p�l�i�c�a�t�i�o�n� �S�i�z�e� �F�e�e� �(�3�7� �C�F�R� �1�.�1�6�(�s�)�)� 

�O�R� 
�F�I�R�S�T� �P�R�E�S�E�N�T�A�T�I�O�N� �O�F� �M�U�L�T�I�P�L�E� �D�E�P�E�N�D�E�N�T� �C�L�A�I�M� �(�3�7� �C�F�R� �1�.�1�6�(�j�)�)� 

�T�O�T�A�L� �O�R� �T�O�T�A�L� 
�A�D�D�'�L� �F�E�E� �A�D�D�'�L� �F�E�E� � � � � � � 

�*� �|�f� �t�h�e� �e�n�t�r�y� �i�n� �c�o�l�u�m�n� �1� �i�s� �l�e�s�s� �t�h�a�n� �t�h�e� �e�n�t�r�y� �i�n� �c�o�l�u�m�n� �2�,� �w�r�i�t�e� �"�0�"� �i�n� �c�o�l�u�m�n� �3�.� 
�*� �I�f� �t�h�e� �"�H�i�g�h�e�s�t� �N�u�m�b�e�r� �P�r�e�v�i�o�u�s�l�y� �P�a�i�d� �F�o�r �� �I�N� �T�H�I�S� �S�P�A�C�E� �i�s� �l�e�s�s� �t�h�a�n� �2�0�,� �e�n�t�e�r� �"�2�0�"�.� 

�*!"�*� �I�f� �t�h�e� �"�H�i�g�h�e�s�t� �N�u�m�b�e�r� �P�r�e�v�i�o�u�s�l�y� �P�a�i�d� �F�o�r �� �I�N� �T�H�I�S� �S�P�A�C�E� �i�s� �l�e�s�s� �t�h�a�n� �3�,� �e�n�t�e�r� �"�3�"�.� 
�T�h�e� �"�H�i�g�h�e�s�t� �N�u�m�b�e�r� �P�r�e�v�i�o�u�s�l�y� �P�a�i�d� �F�o�r�"� �(�T�o�t�a�l� �o�r� �I�n�d�e�p�e�n�d�e�n�t�)� �i�s� �t�h�e� �h�i�g�h�e�s�t� �f�o�u�n�d� �i�n� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �b�o�x� �i�n� �c�o�l�u�m�n� �1�.� 
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�U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�G�E� 
� � 

�U�N�I�T�E�D� �S�T�A�T�E�S� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� 
�A�d�d�r�e�s�s�:� �C�O�M�M�I�S�S�I�O�N�E�R� �F�O�R� �P�A�T�E�N�T�S� 

�P�Q�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�i�r�g�i�n�i�a� �2�2�3�1�3�-�1�4�5�0� 
�w�w�w�.�u�s�p�t�o�.�g�o�v� 

� � 

� � 

� � � � � � � � � � � � � � � � 
� � 

�A�P�P�L�I�C�A�T�I�O�N� �F�I�L�I�N�G� �o�r� �G�R�P� �A�R�T� 
�N�U�M�B�E�R� �3�7�1�(�c�)� �D�A�T�E� �U�N�I�T� �F�I�L� �F�E�E� �R�E�C�D� �A�T�T�Y�.�D�O�C�K�E�T�.�N�O� �T�O�T� �C�L�A�I�M�S� �I�N�D� �C�L�A�I�M�S� 

�1�5�/�9�7�8�,�7�6�0� �0�5�/�1�4�/�2�0�1�8� �1�7�7�6� �1�7�2�0� �4�8�2�0�.�0�0�7�U�S�4� �2�0� �2� 
�C�O�N�F�I�R�M�A�T�I�O�N� �N�O�.� �6�4�3�2� 

�2�1�1�8�6� �F�I�L�I�N�G� �R�E�C�E�I�P�T� 
�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�,� �P�.�A�.� 
�P�.�O�.� �B�O�X� �2�9�3�8� �C�I�)� 
�M�I�N�N�E�A�P�O�L�I�S�,� �M�N� �5�5�4�0�2� 

�D�a�t�e� �M�a�i�l�e�d�:� �0�6�/�0�7�/�2�0�1�8� 

�R�e�c�e�i�p�t� �i�s� �a�c�k�n�o�w�l�e�d�g�e�d� �o�f� �t�h�i�s� �n�o�n�-�p�r�o�v�i�s�i�o�n�a�l� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�.� �T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �w�i�l�l� �b�e� �t�a�k�e�n� �u�p� �f�o�r� �e�x�a�m�i�n�a�t�i�o�n� 
�i�n� �d�u�e� �c�o�u�r�s�e�.� �A�p�p�l�i�c�a�n�t� �w�i�l�l� �b�e� �n�o�t�i�f�i�e�d� �a�s� �t�o� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �e�x�a�m�i�n�a�t�i�o�n�.� �A�n�y� �c�o�r�r�e�s�p�o�n�d�e�n�c�e� �c�o�n�c�e�r�n�i�n�g� �t�h�e� 
�a�p�p�l�i�c�a�t�i�o�n� �m�u�s�t� �i�n�c�l�u�d�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n�:� �t�h�e� �U�.�S�.� �A�P�P�L�I�C�A�T�I�O�N� �N�U�M�B�E�R�,� �F�I�L�I�N�G� �D�A�T�E�,� 
�N�A�M�E� �O�F� �A�P�P�L�I�C�A�N�T�,� �a�n�d� �T�I�T�L�E� �O�F� �I�N�V�E�N�T�I�O�N�.� �F�e�e�s� �t�r�a�n�s�m�i�t�t�e�d� �b�y� �c�h�e�c�k� �o�r� �d�r�a�f�t� �a�r�e� �s�u�b�j�e�c�t� �t�o� �c�o�l�l�e�c�t�i�o�n�.� 
�P�l�e�a�s�e� �v�e�r�i�f�y� �t�h�e� �a�c�c�u�r�a�c�y� �o�f� �t�h�e� �d�a�t�a� �p�r�e�s�e�n�t�e�d� �o�n� �t�h�i�s� �r�e�c�e�i�p�t�.� �I�f� �a�n� �e�r�r�o�r� �i�s� �n�o�t�e�d� �o�n� �t�h�i�s� �F�i�l�i�n�g� �R�e�c�e�i�p�t�,� �p�l�e�a�s�e� 
�s�u�b�m�i�t� �a� �w�r�i�t�t�e�n� �r�e�q�u�e�s�t� �f�o�r� �a� �F�i�l�i�n�g� �R�e�c�e�i�p�t� �C�o�r�r�e�c�t�i�o�n�.� �P�l�e�a�s�e� �p�r�o�v�i�d�e� �a� �c�o�p�y� �o�f� �t�h�i�s� �F�i�l�i�n�g� �R�e�c�e�i�p�t� �w�i�t�h� �t�h�e� 
�c�h�a�n�g�e�s� �n�o�t�e�d� �t�h�e�r�e�o�n�.� �I�f� �y�o�u� �r�e�c�e�i�v�e�d� �a� �"�N�o�t�i�c�e� �t�o� �F�i�l�e� �M�i�s�s�i�n�g� �P�a�r�t�s�"� �f�o�r� �t�h�i�s� �a�p�p�l�i�c�a�t�i�o�n�,� �p�l�e�a�s�e� �s�u�b�m�i�t� 
�a�n�y� �c�o�r�r�e�c�t�i�o�n�s� �t�o� �t�h�i�s� �F�i�l�i�n�g� �R�e�c�e�i�p�t� �w�i�t�h� �y�o�u�r� �r�e�p�l�y� �t�o� �t�h�e� �N�o�t�i�c�e�.� �W�h�e�n� �t�h�e� �U�S�P�T�O� �p�r�o�c�e�s�s�e�s� �t�h�e� �r�e�p�l�y� 
�t�o� �t�h�e� �N�o�t�i�c�e�,� �t�h�e� �U�S�P�T�O� �w�i�l�l� �g�e�n�e�r�a�t�e� �a�n�o�t�h�e�r� �F�i�l�i�n�g� �R�e�c�e�i�p�t� �i�n�c�o�r�p�o�r�a�t�i�n�g� �t�h�e� �r�e�q�u�e�s�t�e�d� �c�o�r�r�e�c�t�i�o�n�s� 

�I�n�v�e�n�t�o�r�(�s�)� 
�E�d�w�i�n� �S�.� �O�l�s�o�n�,� �G�r�a�n�d� �F�o�r�k�s�,� �N�D�;� 
�M�i�c�h�a�e�l� �J�.� �H�o�l�m�e�s�,� �T�h�o�m�p�s�o�n�,� �N�D�;� 
�J�o�h�n� �H�.� �P�a�v�l�i�s�h�,� �E�a�s�t� �G�r�a�n�d� �F�o�r�k�s�,� �M�N�;� 

�A�p�p�l�i�c�a�n�t�(�s�)� 
�M�i�d�w�e�s�t� �E�n�e�r�g�y� �E�m�i�s�s�i�o�n�s� �C�o�r�p�,� �L�e�w�i�s� �C�e�n�t�e�r�,� �O�H�;� 

�P�o�w�e�r� �o�f� �A�t�t�o�r�n�e�y�:� �N�o�n�e� 

�D�o�m�e�s�t�i�c� �P�r�i�o�r�i�t�y� �d�a�t�a� �a�s� �c�l�a�i�m�e�d� �b�y� �a�p�p�l�i�c�a�n�t� 
�T�h�i�s� �a�p�p�l�i�c�a�t�i�o�n� �i�s� �a� �C�I�P� �o�f� �1�5�/�2�9�5�,�5�9�4� �1�0�/�1�7�/�2�0�1�6� 
�w�h�i�c�h� �i�s� �a� �C�O�N� �o�f� �1�4�/�1�0�2�,�8�9�6� �1�2�/�1�1�/�2�0�1�3� �P�A�T� �9�4�6�8�8�8�6� 
�w�h�i�c�h� �i�s� �a� �C�O�N� �o�f� �1�2�/�4�2�9�,�0�5�8� �0�4�/�2�3�/�2�0�0�9� �P�A�T� �8�6�5�2�2�3�5� 
�w�h�i�c�h� �i�s� �a� �C�I�P� �o�f� �1�2�/�2�0�1� �,�5�9�5� �0�8�/�2�9�/�2�0�0�8� �A�B�N� 
�w�h�i�c�h� �i�s� �a� �D�I�V� �o�f� �1�1�/�2�0�9�,�1�6�3� �0�8�/�2�2�/�2�0�0�5� �P�A�T� �7�4�3�5�2�8�6� 
�w�h�i�c�h� �c�l�a�i�m�s� �b�e�n�e�f�i�t� �o�f� �6�0�/�6�0�5�,�6�4�0� �0�8�/�3�0�/�2�0�0�4� 

�F�o�r�e�i�g�n� �A�p�p�l�i�c�a�t�i�o�n�s� �f�o�r� �w�h�i�c�h� �p�r�i�o�r�i�t�y� �i�s� �c�l�a�i�m�e�d� �(�Y�o�u� �m�a�y� �b�e� �e�l�i�g�i�b�l�e� �t�o� �b�e�n�e�f�i�t� �f�r�o�m� �t�h�e� �P�a�t�e�n�t� �P�r�o�s�e�c�u�t�i�o�n� 
�H�i�g�h�w�a�y� �p�r�o�g�r�a�m� �a�t� �t�h�e� �U�S�P�T�O�.� �P�l�e�a�s�e� �s�e�e� �h�t�t�p�:�/�/�w�w�w�.�u�s�p�t�o�.�g�o�v� �f�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n�.�)� �-� �N�o�n�e�.� 
�F�o�r�e�i�g�n� �a�p�p�l�i�c�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �m�u�s�t� �b�e� �p�r�o�v�i�d�e�d� �i�n� �a�n� �A�p�p�l�i�c�a�t�i�o�n� �D�a�t�a� �S�h�e�e�t� �i�n� �o�r�d�e�r� �t�o� �c�o�n�s�t�i�t�u�t�e� �a� �c�l�a�i�m� �t�o� 
�f�o�r�e�i�g�n� �p�r�i�o�r�i�t�y�.� �S�e�e� �3�7� �C�F�R� �1�.�5�5� �a�n�d� �1�.�7�6�.� 

� � 

�P�e�r�m�i�s�s�i�o�n� �t�o� �A�c�c�e�s�s� �A�p�p�l�i�c�a�t�i�o�n� �v�i�a� �P�r�i�o�r�i�t�y� �D�o�c�u�m�e�n�t� �E�x�c�h�a�n�g�e�:� �Y�e�s� 

�P�e�r�m�i�s�s�i�o�n� �t�o� �A�c�c�e�s�s� �S�e�a�r�c�h� �R�e�s�u�l�t�s�:� �Y�e�s� 

�p�a�g�e� �1� �o�f� �4� 
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�A�R� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
� � 

�U�N�I�T�E�D� �S�T�A�T�E�S� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� 
�A�d�d�r�e�s�s�;� �C�O�M�M�I�S�S�I�O�N�E�R� �F�O�R� �P�A�T�E�N�T�S� 

�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�i�r�g�i�n�i�a� �2�2�3�1�3�-�1�4�5�0� 
�w�w�w�.�u�s�p�t�o�.�g�o�v� 
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� � 

� � 

�|� �A�P�P�L�I�C�A�T�I�O�N� �N�O�.� �|� �F�I�L�I�N�G� �D�A�T�E� �F�I�R�S�T� �N�A�M�E�D� �I�N�V�E�N�T�O�R� �|� �A�T�T�O�R�N�E�Y� �D�O�C�K�E�T� �N�O�.� �|� �C�O�N�F�I�R�M�A�T�I�O�N� �N�O�.� �|� 

�1�5�/�9�7�8�,�7�6�0� �0�5�/�1�4�/�2�0�1�8� �E�d�w�i�n� �S�.� �O�l�s�o�n� �4�8�2�0�.�0�0�7�U�S�4� �6�4�3�2� 

�2�1�1�8�6� �7�5�9�0� �0�6�/�1�3�/�2�0�1�8� �|� �E�X�A�N�I�N�E�R� �|� 
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�|� �I�]� �I�l� �c�n� �_� �A�M�B�E�R� �R� �O�R�L�A�N�D�O� �1�7�7�6� 

�C�P�C� �-� �S�e�a�r�c�h�e�d�*� 

�S�y�m�b�o�l� �D�a�t�e� �E�x�a�m�i�n�e�r� 

�C�P�C� �C�o�m�b�i�n�a�t�i�o�n� �S�e�t�s� �-� �S�e�a�r�c�h�e�d�*� 

�S�y�m�b�o�l� �D�a�t�e� �E�x�a�m�i�n�e�r� 

�U�S� �C�l�a�s�s�i�f�i�c�a�t�i�o�n� �-� �S�e�a�r�c�h�e�d�*� 

�C�l�a�s�s� �S�u�b�c�l�a�s�s� �D�a�t�e� �E�x�a�m�i�n�e�r� 
� � � � � � � � � � 
� � 

�*� �S�e�e� �s�e�a�r�c�h� �h�i�s�t�o�r�y� �p�r�i�n�t�o�u�t� �i�n�c�l�u�d�e�d� �w�i�t�h� �t�h�i�s� �f�o�r�m� �o�r� �t�h�e� �S�E�A�R�C�H� �N�O�T�E�S� �b�o�x� �b�e�l�o�w� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �s�c�o�p�e� �o�f� �t�h�e� 
�s�e�a�r�c�h�.� 

� � 

�S�e�a�r�c�h� �N�o�t�e�s� 
� � 

� � 

� � 

� � � � � � 
� � 

� � 

� � 

�S�e�a�r�c�h� �N�o�t�e�s� �D�a�t�e� �E�x�a�m�i�n�e�r� 

�I�D�S� �S�e�a�r�c�h� �(�E�A�S�T� �a�n�d� �D�A�V�)� �0�6�/�2�4�/�2�0�1�8� �A�O� 

�I�n�v�e�n�t�o�r� �S�e�a�r�c�h� �(�D�A�V�)� �0�6�/�2�4�/�2�0�1�8� �A�O� 

�E�A�S�T� �s�e�a�r�c�h�e�d� �f�o�r� �i�n�f�l�i�g�h�t� �p�r�o�m�o�t�i�o�n� �o�f� �s�o�r�b�e�n�t�s�.� �0�6�/�2�4�/�2�0�1�8� �A�O� 

�I�n�t�e�r�f�e�r�e�n�c�e� �S�e�a�r�c�h� 

�U�S� �C�l�a�s�s�/�C�P�C� �U�S� �S�u�b�c�l�a�s�s�/�C�P�C� �G�r�o�u�p� �D�a�t�e� �E�x�a�m�i�n�e�r� 
�S�y�m�b�o�l� 
� � � � � � � � � � 
� � 

� � 

� � � � 
� � 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� 
�P�a�g�e� �1� �o�f� �1� 

�P�a�r�t� �T� �A�M�E�R�E�N� �U�E� �E�A�H�A� �b�i�P�a�b�t� �X�o�:� �2�0�1�8�0�6�1�8� 

�P�a�g�e� �1�7�7� 

� � 

� � 
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�B�i�b�l�i�o�g�r�a�p�h�i�c� �D�a�t�a� 

� � 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�o�:� �1�5�/�9�7�8� �,�1� �6�0� 

�F�o�r�e�i�g�n� �P�r�i�o�r�i�t�y� �c�l�a�i�m�e�d�:� �O� �Y�e�s� �O�n�o� 

�3�5� �U�S�C� �1�1�9� �(�a�-�d�)� �c�o�n�d�i�t�i�o�n�s� �m�e�t�:� �O� �Y�e�s� �N�o� �O� �M�e�t� �A�f�t�e�r� �A�l�l�o�w�a�n�c�e� 

�V�e�r�i�f�i�e�d� �a�n�d� �A�c�k�n�o�w�l�e�d�g�e�d�:� �A�M�B�E�R� �R�O�R�L�A�N�D�O�/� �|� �|� 

�T�i�t�l�e�:� 

� � 

�E�x�a�m�i�n�e�r�'�s� �S�i�g�n�a�t�u�r�e� 
� � 

�I�n�i�t�i�a�l�s� 

� � 

�S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� 
� � � � 
� � 

� � 
� � 

� � � � � � � � 
� � 

�M�E�R�C�U�R�Y� 

�F�I�L�I�N�G� �o�r� �3�7�1�(�c�)� �D�A�T�E� �C�L�A�S�S� �G�R�O�U�P� �A�R�T� �U�N�I�T� �A�T�T�O�R�N�E�Y� �D�O�C�K�E�T� �N�O�.� 

�0�5�/�1�4�/�2�0�1�8� �0�9�5� �1�7�7�6� �4�8�2�0�.�0�0�7�U�S�4� 

�R�U�L�E� 

�A�P�P�L�I�C�A�N�T�S� 

�M�i�d�w�e�s�t� �E�n�e�r�g�y� �E�m�i�s�s�i�o�n�s� �C�o�r�p�,� �L�e�w�i�s� �C�e�n�t�e�r�,� �O�H�,� 

�I�N�V�E�N�T�O�R�S� 

�E�d�w�i�n� �$�.� �O�l�s�o�n� �G�r�a�n�d� �F�o�r�k�s�,� �N�D�,� �U�N�I�T�E�D� �S�T�A�T�E�S� 

�M�i�c�h�a�e�l� �J�.� �H�o�l�m�e�s� �T�h�o�m�p�s�o�n�,� �N�D�,� �U�N�I�T�E�D� �S�T�A�T�E�S� 

�J�o�h�n� �H�.� �P�a�v�l�i�s�h� �E�a�s�t� �G�r�a�n�d� �F�o�r�k�s�,� �M�N�,� �U�N�I�T�E�D� �S�T�A�T�E�S� 

�C�O�N�T�I�N�U�I�N�G� �D�A�T�A� 

�T�h�i�s� �a�p�p�l�i�c�a�t�i�o�n� �i�s� �a� �C�I�P� �o�f� �1�5�2�9�5�5�9�4� �1�0�/�1�7�/�2�0�1�6� 

�1�5�2�9�5�5�9�4� �i�s� �a� �C�O�N� �o�f� �1�4�1�0�2�8�9�6� �1�2�/�1�1�/�2�0�1�3� �P�A�T� �9�4�6�8�8�8�6� 

�1�4�1�0�2�8�9�6� �i�s� �a� �C�O�N� �o�f� �1�2�4�2�9�0�5�8� �0�4�/�2�3�/�2�0�0�9� �P�A�T� �8�6�5�2�2�3�5� 

�1�2�4�2�9�0�5�8� �i�s� �a� �C�I�P� �o�f� �1�2�2�0�1�5�9�5� �0�8�/�2�9�/�2�0�0�8� 

�1�2�2�0�1�5�9�5� �i�s� �a� �D�I�V� �o�f� �1�1�2�0�9�1�6�3� �0�8�/�2�2�/�2�0�0�5� �P�A�T� �7�4�3�5�2�8�6� 

�1�1�2�0�9�1�6�3� �h�a�s� �P�R�O� �o�f� �6�0�6�0�5�6�4�0� �0�8�/�3�0�/�2�0�0�4� 

�F�O�R�E�I�G�N� �A�P�P�L�I�C�A�T�I�O�N�S� 

�I�F� �R�E�Q�U�I�R�E�D�,� �F�O�R�E�I�G�N� �L�I�C�E�N�S�E� �G�R�A�N�T�E�D�*�*� 

�0�6�/�0�5�/�2�0�1�8� 

�S�T�A�T�E� �O�R� �C�O�U�N�T�R�Y� 

�U�N�I�T�E�D� �S�T�A�T�E�S� 

�A�D�D�R�E�S�S� 

�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G�  ¬� �W�O�E�S�S�N�E�R�,� �P�.�A�.� 

�P�.�O�.� �B�O�X� �2�9�3�8� 

�M�I�N�N�E�A�P�O�L�I�S�,� �M�N� �5�5�4�0�2� 

�U�N�I�T�E�D� �S�T�A�T�E�S� 

�F�I�L�I�N�G� �F�E�E� �R�E�C�E�I�V�E�D� 
�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 

�P�a�g�e� �1�7�8� 
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�R�e�c�e�i�p�t� �d�a�t�e�:� �0�5�/�1�8�/�2�0�1�8� �1�5�/�9�7�8�,�7�6�0�  �� �G�A�U�:� 

�M�o�d�i�f�i�e�d� �f�o�r�m� �P�T�O�/�S�B�/�0�8�A�(�0�4�-�0�7�)� �O�M�B� �6�5�1�-�0�0�3�1� 
�U�S� �P�a�t�e�n�t� �&� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�:� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 

�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� � � 

�S�u�b�s�t�i�t�u�t�e� �f�o�r� �f�o�r�m� �1�4�4�9�A�/�P�T�O� 

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

�(�U�s�e� �a�s� �m�a�n�y� �s�h�e�e�t�s� �a�s� �n�e�c�e�s�s�a�r�y�)� 

�C�o�m�p�l�e�t�e� �i�f� �K�n�o�w�n� � � 

� � 

� � 

� � 

� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�/�9�7�8�,�7�6�0� 

�F�i�l�i�n�g� �D�a�t�e� �M�a�y� �1�4�,� �2�0�1�8� 
�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r� �E�d�w�i�n� �S�.� �O�l�s�o�n� 
�G�r�o�u�p� �A�r�t� �U�n�i�t� �U�n�k�n�o�w�n� 

�E�x�a�m�i�n�e�r� �N�a�m�e� �U�n�k�n�o�w�n� � � � � � � 

�S�h�e�e�t� �1� �o�f� �1�9� � � �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.�0�0�7�U�S�4� 
� � 

� � 

�U�S� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
� � 

�E�x�a�m�i�n�e�r� �U�S�P� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � 

�I�n�i�t�i�a�l� �*� 

�U�S�-�1�,�9�8�4�,�1�6�4� �1�2�/�1�1�/�1�9�3�4� �A�l�f�r�e�d�,� �S�t�o�c�k� 
�U�S�-�2�0�0�1�0�0�0�2�3�8�7�A�1� �5�/�3�1�/�2�0�0�1� �T�s�u�t�s�u�m�i�,� �Y�o�s�h�i�o�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�1�0�0�0�3�1�1�6�A�1� �6�/�7�/�2�0�0�1� �N�e�u�f�e�r�t�,� �R�o�n�a�l�d� 
�U�S�-�2�0�0�2�/�0�1�5�0�5�a�1� �1�0�/�1�7�/�2�0�0�2� �P�a�h�l�m�a�n�,� �J�o�h�n� �E�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�2�0�0�3�3�0�9�7�A�1� �3�/�2�1�/�2�0�0�2� �E�l�-�s�h�o�u�b�a�r�y�,� �Y�o�u�s�s�e�f�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�2�0�0�4�3�4�9�6�A�1� �4�/�1�8�/�2�0�0�2� �B�o�d�d�u�,� �V�e�e�r�a� �M�.�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�2�0�1�3�4�2�4�2�A�1� �9�/�2�6�/�2�0�0�2� �Y�a�n�g�,� �R�a�l�p�h� �T�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�2�0�1�5�0�5�1�6�A�1� �1�0�/�1�7�/�2�0�0�2� �P�a�h�l�m�a�n�,� �J�o�h�n�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�3�0�0�5�7�2�9�3�A�1� �3�/�2�7�/�2�0�0�3� �B�o�e�c�k�i�n�g�,� �F�r�i�e�d�r�i�c�h� 
�U�S�-�2�0�0�3�0�1�0�4�9�3�7�A�1� �6�/�5�/�2�0�0�3� �S�i�n�h�a�,� �R�.� �K�.� 
�U�S�-�2�0�0�3�0�1�3�6�5�0�9�A�1� �7�/�2�4�/�2�0�0�3� �V�i�r�t�a�n�e�n�,� �J�o�r�m�a� 
�U�S�-�2�0�0�3�0�2�0�6�8�4�3�A�1� �1�1�/�6�/�2�0�0�3� �S�i�d�n�e�y� �J�r�,� �N�e�l�s�o�n� �G� 
�U�S�-�2�0�0�3�0�2�0�6�8�4�6�A�1� �1�1�/�6�/�2�0�0�3� �J�a�n�g�b�a�r�w�a�l�a�,� �J�u�z�e�r� 
�U�S�-�2�0�0�4�0�0�0�3�7�1�6�A�1� �1�/�8�/�2�0�0�4� �N�e�l�s�o�n� �J�r�,� �S�i�d�n�e�y� 
�U�S�-�2�0�0�4�0�0�1�3�5�8�9�A�1� �1�/�2�2�/�2�0�0�4� �V�o�s�t�e�e�n�,� �B�e�r�n�h�a�r�d�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�4�0�0�7�6�5�7�0�A�1� �4�/�2�2�/�2�0�0�4� �J�i�a�,� �C�h�a�r�l�e�s� �Q� 
�U�S�-�2�0�0�4�0�1�0�9�8�0�0� �6�/�1�0�/�2�0�0�4� �P�a�h�l�m�a�n�,� �J�o�h�n� �E�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�5�0�0�0�0�1�9�7�A�1� �1�/�6�/�2�0�0�5� �K�r�a�n�t�z�,� �J�e�f�f�r�e�y� 
�U�S�-�2�0�0�5�0�0�1�9�2�4�0�A�1� �1�/�2�7�/�2�0�0�5� �L�u�,� �X�i�a�o�-�c�h�u�n�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�5�0�0�7�4�3�8�0�A�1� �4�/�7�/�2�0�0�5� �B�o�r�e�n�,� �R�i�c�h�a�r�d� �M�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�5�0�1�4�7�5�4�9�A�1� �7�/�7�/�2�0�0�5� �L�i�s�s�i�a�n�s�k�i�,� �V�i�t�a�l�i� �V�i�c�t�o�r�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�5�0�2�2�7�1�4�6�A�1� �1�0�/�1�3�/�2�0�0�5� �G�h�a�n�t�o�u�s�,� �D�a�n�i�a�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�6�0�0�4�8�6�4�6�A�1� �3�/�9�/�2�0�0�6� �O�l�s�o�n�,� �E�d�w�i�n� �S�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�6�0�0�5�7�0�4�4�A�1� �3�/�1�6�/�2�0�0�6� �C�h�a�n�g�,� �S�h�i�h�-�g�e�r�,� �e�t� �a�l�.� 
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�f�o�l�l�o�w�i�n�g�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�0�7
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�A�M�E�N�D�M�E�N�T� �A�N�D� �R�E�S�P�O�N�S�E� �U�N�D�E�R� �3�7� �C�A�R�,� �$� �L�A�H� �P�a�g�e� �2� 
�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�/�9�7�8�,�7�6�0� �D�k�t�:� �4�8�2�0�.�0�0�7�U�5�4� 

�>� �D�a�t�e�:� �M�a�y� �1�4�,� �2�0�1�8� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � � � � 

� � 

� � 

�I�N� �T�H�E� �C�L�A�I�M�S� 
� � 

�P�l�e�a�s�e� �a�m�e�n�d� �t�h�e� �c�l�a�i�m�s� �a�s� �f�o�l�l�o�w�s�:� 

�1�.� �(�C�a�n�c�e�l�e�d�)� 

�2�.� �(�P�r�e�v�i�o�u�s�l�y� �P�r�e�s�e�n�t�e�d�)� �A� �m�e�t�h�o�d� �o�f� �s�e�p�a�r�a�t�i�n�g� �m�e�r�c�u�r�y� �f�r�o�m� �a� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�h�e� 

�m�e�t�h�o�d� �c�o�m�p�r�i�s�i�n�g�:� 

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

�t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �c�o�m�p�r�i�s�e�s� �a� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �c�o�m�p�r�i�s�i�n�g� �B�r�o�,� �H�B�r�,� �B�r ��,� �o�r� �a� 

�c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�:� 

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

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

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

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

�m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n�;� 

�s�e�p�a�r�a�t�i�n�g� �t�h�e� �m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n� �f�r�o�m� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�o� �f�o�r�m� �a� 

�c�l�e�a�n�e�d� �g�a�s�;� 

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

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

�r�a�t�e� �o�f� �i�n�j�e�c�t�i�n�g� �t�h�e� �s�o�r�b�e�n�t� �i�n�t�o� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�h�e� �s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n�,� �o�r� �a� 

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

�d�e�s�i�r�e�d� �l�e�v�e�l�.� 

�3�.� �(�P�r�e�v�i�o�u�s�l�y� �P�r�e�s�e�n�t�e�d�)� �T�h�e� �m�e�t�h�o�d� �o�f� �c�l�a�i�m� �2�,� �c�o�m�p�r�i�s�i�n�g� �r�e�m�o�v�i�n�g� �g�r�e�a�t�e�r� �t�h�a�n� �7�0� �w�t�%� �o�f� 

�t�h�e� �m�e�r�c�u�r�y� �i�n� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�.� 

�4�.� �(�P�r�e�v�i�o�u�s�l�y� �P�r�e�s�e�n�t�e�d�}� �T�h�e� �m�e�t�h�o�d� �o�f� �c�l�a�i�m� �2�,� �c�o�m�p�r�i�s�i�n�g� �r�e�m�o�v�i�n�g� �g�r�e�a�t�e�r� �t�h�a�n� �7�0� �w�t�%� �o�f� 

�t�h�e� �m�e�r�c�u�r�y� �i�n� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �o�n� �t�h�e� �s�o�r�b�e�n�t�.� 

�5�.� �(�P�r�e�v�i�o�u�s�l�y� �P�r�e�s�e�n�t�e�d�)� �T�h�e� �m�e�t�h�o�d� �o�f� �c�l�a�i�m� �2�,� �w�h�e�r�e�i�n� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�e�s� 

�a�b�o�u�t� �|� �g� �t�o� �a�b�o�u�t� �3�0� �g� �o�f� �t�h�e� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �p�e�r� �1�0�0� �g� �o�f� �t�h�e� �s�o�r�b�e�n�t� �m�a�t�e�r�i�a�l�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�0�8
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�A�M�E�N�D�M�E�N�T� �A�N�D� �R�E�S�P�O�N�S�E� �U�N�D�E�R� �3�7� �C�A�R�,� �$� �L�A�H� �P�a�g�e� �S� 
�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�/�9�7�8�,�7�6�0� �D�k�t�:� �4�8�2�0�.�0�0�7�U�5�4� 
�F�i�l�i�n�g� �D�a�t�e�:� �M�a�y� �1�4�,� �2�0�1�8� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � � 
� � 

�R�E�M�A�R�K�S� 

�T�h�i�s� �r�e�s�p�o�n�d�s� �t�o� �t�h�e� �N�o�n�-�F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �d�a�t�e�d� �J�u�n�e� �2�9�,� �2�0�1�8�.� 

�N�o� �c�l�a�i�m�s� �a�r�e� �p�r�e�s�e�n�t�l�y� �a�m�e�n�d�e�d�.� �C�l�a�i�m�s� �2�0�-�2�1� �a�r�e� �p�r�e�s�e�n�t�l�y� �c�a�n�c�e�l�e�d�,� �a�n�d� �c�l�a�i�m� �1� �w�a�s� 

�c�a�n�c�e�l�e�d� �p�r�e�v�i�o�u�s�l�y�.� �N�o� �n�e�w� �c�l�a�i�m�s� �a�r�e� �p�r�e�s�e�n�t�l�y� �a�d�d�e�d�.� �A�s� �a� �r�e�s�u�l�t�,� �c�l�a�i�m�s� �2�-�1�9� �a�r�e� �n�o�w� �p�e�n�d�i�n�g� 

�i�n� �t�h�i�s� �a�p�p�l�i�c�a�t�i�o�n�.� 

�A�l�l�o�w�e�d� �c�l�a�i�m�s�.� 
� � 

�T�h�e� �O�f�f�i�c�e� �A�c�t�i�o�n� �s�t�a�t�e�s� �t�h�a�t� �c�l�a�i�m�s� �2�-�1�9� �a�r�e� �a�l�l�o�w�e�d�.� 

�A�p�p�l�i�c�a�n�t� �t�h�a�n�k�s� �t�h�e� �E�x�a�m�i�n�e�r� �f�o�r� �i�n�d�i�c�a�t�i�n�g� �a�l�l�o�w�a�b�l�e� �s�u�b�j�e�c�t� �m�a�t�t�e�r�.� 

�T�h�e� �R�e�j�e�c�t�i�o�n� �o�f� �C�l�a�i�m�s� �U�n�d�e�r� �S�1�0�2� 
� � 

�i�,� �T�h�e� �O�f�f�i�c�e� �A�c�t�i�o�n� �r�e�j�e�c�t�e�d� �c�l�a�i�m� �2�0� �u�n�d�e�r� �p�r�e�-� �A�T�A� �3�5� �U�.�S�.�C�.� �8� �1�0�3�{�a�)� �o�v�e�r� �U�.�S�.� �p�a�t�e�n�t� 
� � 

�p�u�b�l�i�c�a�t�i�o�n� �n�o�.� �2�0�0�4�/�0�0�0�3�7�1�6� �(�N�e�l�s�o�n�?� �i�n� �v�i�e�w� �o�f� �U�S� �P�a�t�e�n�t� �N�o�.� �6� �8�7�8�.�3�8�8� �(�V�o�s�t�e�e�n � ��}�.� 
� � 

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

�A�p�p�l�i�c�a�n�t� �n�o�t�e�s� �t�h�a�t� �t�h�e� �o�f�f�i�c�e� �a�c�t�i�o�n� �s�t�a�t�e�s� �t�h�a�t� �c�l�a�i�m� �2�0� �1�8� �r�e�j�e�c�t�e�d� �u�n�d�e�r� �$� �1�0�2�(�b�)�;� 

�h�o�w�e�v�e�r�,� �t�h�e� �s�u�r�r�o�u�n�d�i�n�g� �t�e�x�t� �r�e�f�e�r�s� �t�o� �a� �$�1�0�3�(�a�)� �r�e�j�e�c�t�i�o�n� �a�n�d� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �r�e�f�e�r�e�n�c�e�s� �t�s� 

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

�T�h�e�r�e�f�o�r�e�,� �i�t� �i�s� �b�e�l�i�e�v�e�d� �t�h�a�t� �t�h�e� �E�x�a�m�i�n�e�r� �i�n�t�e�n�d�e�d� �a� �S�1�0�3�(�a�)� �r�e�j�e�c�t�i�o�n�.� 

�T�h�e� �O�f�f�i�c�e� �A�c�t�i�o�n� �s�t�a�t�e�s� �t�h�a�t�  ��.�.� �t�h�e� �N�e�l�s�o�n� �r�e�f�e�r�e�n�c�e� �d�i�s�c�l�o�s�e�s� �.�.�.� �r�e�a�c�t�i�n�g� �m�e�r�c�u�r�y� �i�n� �a� 

�m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �w�i�t�h� �a�n� �i�n�j�e�c�t�e�d� �i�n�-�f�l�i�g�h�t� �p�r�o�m�o�t�e�d� �a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n� �s�o�r�b�e�n�t� �t�o� �f�o�r�m� �a� 

�m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n�.�.�. �� �A�p�p�l�i�c�a�n�t� �r�e�s�p�e�c�t�f�u�l�l�y� �d�i�s�a�g�r�e�e�s�.� �N�e�l�s�o�n� �m�e�n�t�i�o�n�s� �t�r�e�a�t�m�e�n�t� �o�f� 

�a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n� �w�i�t�h� �a� �b�r�o�m�i�n�e�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �(�A�b�s�t�r�a�c�t�)�.� �H�o�w�e�v�e�r�,� �t�h�e� �p�r�e�s�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� 

�d�e�s�c�r�i�b�e�s�  ��i�n�-�f�l�i�g�h�t �� �p�r�o�m�o�t�i�o�n� �a�s� �p�r�o�m�o�t�i�o�n� �o�f� �a�n� �i�n�j�e�c�t�e�d� �a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n� �i�n� �a� �f�l�u�e� �g�a�s� �s�t�r�e�a�m� �o�r� 

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

�p�a�r�a�g�r�a�p�h�s� �[�0�0�2�5�]�,� �[�0�0�2�7�]�,� �[�0�0�3�0�]�,� �[�0�0�7�2�]�,� �[�0�0�7�7�]�,� �[�0�0�9�2�]�,� �[�0�0�9�8�]�.� �N�e�l�s�o�n� �f�a�i�l�s� �t�o� �d�e�s�c�r�i�b�e� �o�r� 

�s�u�g�g�e�s�t� �p�r�o�m�o�t�i�o�n� �o�f� �a�n� �i�n�j�e�c�t�e�d� �a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n� �i�n� �a� �f�l�u�e� �g�a�s� �s�t�r�e�a�m� �o�r� �i�n� �a� �t�r�a�n�s�p�o�r�t� �l�i�n�e� �l�e�a�d�i�n�g� 

�i�n�t�o� �t�h�e� �f�l�u�e� �g�a�s� �s�t�r�e�a�m�.� �L�i�k�e� �N�e�l�s�o�n�,� �V�o�s�t�e�e�n� �a�l�s�o� �f�a�i�l�s� �t�o� �d�e�s�c�r�i�b�e� �o�r� �s�u�g�g�e�s�t� �p�r�o�m�o�t�i�o�n� �o�f� �a�n� 

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

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

�2�0�;� �t�h�e�r�e�f�o�r�e�,� �t�h�i�s� �c�l�a�i�m� �i�s� �p�a�t�e�n�t�a�b�l�e� �o�v�e�r� �t�h�i�s� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �r�e�f�e�r�e�n�c�e�s�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�1�1

AMEREN UE EXHIBIT 1023 
Page 211









�S�/�N� �1�5�/�9�7�8�.�7�6�0� �P�A�T�E�N�T� 

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

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �8�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,� �7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�5�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

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

�M�S� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�I�n� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �t�h�e� �d�u�t�y� �i�m�p�o�s�e�d� �b�y� �3�7� �C�F�R�.� �§� �1�.�5�6�,� �a�n�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� 

�C�F�R�.� �$�$� �1�.�9�7� �e�f�.� �s�e�g�.�,� �t�h�e� �e�n�c�l�o�s�e�d� �m�a�t�e�r�i�a�l�s� �a�r�e� �b�r�o�u�g�h�t� �t�o� �t�h�e� �a�t�t�e�n�t�i�o�n� �o�f� �t�h�e� �E�x�a�m�i�n�e�r� �f�o�r� 

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

�r�e�q�u�e�s�t�s� �t�h�a�t� �t�h�i�s� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �b�e� �e�n�t�e�r�e�d� �a�n�d� �t�h�e� �d�o�c�u�m�e�n�t�s� �l�i�s�t�e�d� �o�n� �t�h�e� 

�a�t�t�a�c�h�e�d� �P�T�O� �1�4�4�9� �F�o�r�m� �b�e� �c�o�n�s�i�d�e�r�e�d� �b�y� �t�h�e� �E�x�a�m�i�n�e�r� �a�n�d� �m�a�d�e� �o�f� �r�e�c�o�r�d�.� �P�u�r�s�u�a�n�t� �t�o� �t�h�e� 

�p�r�o�v�i�s�i�o�n�s� �o�f� �M�P�E�P� �6�0�9�,� �A�p�p�l�i�c�a�n�t� �r�e�q�u�e�s�t�s� �t�h�a�t� �a� �c�o�p�y� �o�f� �t�h�e� �P�T�O� �1�4�4�9� �F�o�r�m�,� �i�n�i�t�i�a�l�e�d� �a�s� 

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

�c�o�m�m�u�n�i�c�a�t�i�o�n�.� 

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�F�R�.� �$� �£�.�9�7�(�c�\�2�)�,� �A�p�p�l�i�c�a�n�t� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�s� �t�h�e� �C�o�m�m�i�s�s�i�o�n�e�r� �t�o� 

�c�h�a�r�g�e� �t�h�e� �f�e�e� �o�f� �$�2�4�0�.�0�0� �a�s� �s�e�t� �f�o�r�t�h� �i�n� �3�7� �C�.�F�.�R�.� �$� �1�.�1�7�(�p�)�,� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� 

�P�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �d�e�f�i�c�i�e�n�c�i�e�s�,� �o�r� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�N�o�.� �1�9�-�0�7�4�3�.� 

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.� �F�R�.� �$� �1�.�9�8�(�a�}�{�2�}�,� �c�o�p�i�e�s� �o�f� �c�i�t�e�d� �U�.�S�.� �P�a�t�e�n�t�s� �a�n�d� �P�u�b�l�i�s�h�e�d� 

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

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

�c�o�p�i�e�s� �o�f� �f�o�r�e�i�g�n� �p�a�t�e�n�t� �d�o�c�u�m�e�n�t�s� �a�n�d� �n�o�n�-�p�a�t�e�n�t� �l�i�t�e�r�a�t�u�r�e� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� �C�.�F�_�R� �§� 

�1�.�9�8�(�a�)�(�2�)�.� 
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�M�o�d�i�f�i�e�d� �f�o�r�m� �P�T�O�/�S�B�/�G�8�A�(�0�4�-�0�7�)� �O�M�E� �6�5�1�-�0�0�3�1� 
�U�S� �P�a�t�e�n�t� �&� �T�r�a�d�e�m�a�r�k� �O�l� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� � � � � � � 

� � 

�S�u�b�s�t�i�t�u�t�e� �f�o�r� �f�o�r�m� �1�4�4�9�A�/�P�T�O� 

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

�{�U�s�e� �a�s� �m�a�n�y� �s�h�e�e�t�s� �a�s� �n�e�c�e�s�s�a�r�y�)� 

� � 

� � 

� � 

� � 

� � � � � � 

� � 

�U�n�d�e�r� �t�h�e� �P�a�o�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t� �u�n�i�e�s� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M� 

�C�o�m�p�l�e�t�e� �i�f� �K�n�o�w�n� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�/�9�7�8�,�7�6�0� 

�F�i�l�i�n�g� �D�a�t�e� �M�a�y� �1�4�,� �2�0�1�8� 

�F�i�r�s�t� �N�a�m�e�d� �i�n�v�e�n�t�o�r� �E�d�w�i�n� �$�.� �O�l�s�o�n� 

�G�r�o�u�p� �A�r�t� �U�n�i�t� �1�7�7�6� 

�E�x�a�m�i�n�e�r� �N�a�m�e� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.� �0�0�7�U�S�5�4� �S�h�e�e�t� �1� �o�f� �4� � � 
� � 

� � 

�U�S� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
� � 

� � 

� � 

� � 

� � � � � � � � 

�E�x�a�m�i�n�e�r� �U�S�P� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 
�i�n�i�t�i�a�l� �*� 

�U�S�-�6�,�1�0�3�,�2�0�5� �8�/�1�5�/�2�0�0�0� �W�o�j�t�o�w�i�c�z�,� �M�a�r�e�k� �A�,� �e�t� �a�i�.� 
�U�S�-�6�,�2�8�4�,�1�9�9� �9�/�4�/�2�0�0�1� �D�o�w�n�s�,� �W�i�l�l�a�m�,� �e�t� �a�l�.� 
�U�S�-�2�0�0�9�0�2�9�7�4�1�3�A�1� �1�2�/�3�/�2�0�0�9� �O�l�s�o�n�,� �E�d�w�i�n� �S�,� �e�t� �a�l�.� 
�U�S�-�2�0�1�8�0�1�3�3�6�4�6�A�1� �5�/�1�7�/�2�0�1�8� �P�a�v�i�i�s�h�,� �J�o�h�n� �H�,� �e�t� �a�l� 
� � 

� � 

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

� � � � � � � � 
� � 

� � 

� � 

�E�x�a�m�i�n�e�r� �F�o�r�e�i�g�n� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� �T�i� 
�i�n�i�t�i�a�l� �*� 

�O�T�H�E�R� �D�O�C�U�M�E�N�T�S�  �� �N�O�N� �P�A�T�E�N�T� �L�I�T�E�R�A�T�U�R�E� �D�O�C�U�M�E�N�T�S� 
�E�x�a�m�i�n�e�r� �¡�i�n�c�l�u�d�e� �n�a�m�e� �o�f� �t�h�e� �a�u�t�h�o�r� �{�i�n� �C�A�P�I�T�A�L� �L�E�T�T�E�R�S�)�,� �t�i�t�l�e� �o�f� �t�h�e� �a�r�t�i�c�l�e� �(�w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e�}�,� �t�i�t�l�e� �o�f� �t�h�e� �i�t�e�m� �(�b�o�o�k�,� �m�a�g�a�z�i�n�e�,� �T�1� 

�i�n�i�t�i�a�l� �*� �j�o�u�r�n�a�l�,� �s�e�r�i�a�l�,� �s�y�m�p�o�s�i�u�m�,� �c�a�t�a�l�o�g�,� �e�t�c�.�)�,� �d�a�t�e�,� �p�a�g�e�(�s�}�,� �v�o�l�u�m�e�-�i�s�s�u�e� �n�u�m�b�e�r�(�s�}�,� �p�u�b�l�i�s�h�e�r�,� �c�i�t�y� �a�n�d�/�o�r� �c�o�u�n�t�r�y� �w�h�e�r�e� 
�p�u�b�l�i�s�h�e�d�,� 

� � 

 ��A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�4�/�7�1�2�,�5�5�8�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�7�-�0�2�-�1�8�"�,� �1�6� �p�a�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�4�/�7�1�2�,�5�5�8�,� �S�u�p�p�l�e�m�e�n�t�a�l� �A�m�e�n�d�m�e�n�t� �f�i�l�e�d� �0�6�-�1�3�-�2�0�1�8�"�,� �1�4� �p�g�s�.� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�5�7�/�9�7�4�,� �3�4�3� �P�r�e�l�i�m�i�n�a�r�y� �A�m�e�n�d�m�e�n�t� �F�i�l�e�d� �5�-�1�5�-�2�0�1�8�"�,� �7� �p�g�s�.� 
� � 

 ��A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�5�/�2�9�5�,�5�9�4�,� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�7�-�0�3�-�1�8� �t�o� �R�e�s�t�r�i�c�t�i�o�n� �R�e�q�u�i�r�e�m�e�n�t� 
�m�a�i�l�e�d� �0�5�-�2�2�-�1�8�"�,� �9� �p�g�s�.� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�5�/�2�9�5� �5�9�4�,� �R�e�s�t�r�i�c�t�i�o�n� �R�e�q�u�i�r�e�m�e�n�t� �m�a�i�l�e�d� �0�5�-�2�2�-�1�8�"�,� �6� �p�a�s� 
� � 

 ��A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�5�/�2�9�5�,� �5�9�4�,� �R�e�s�t�r�i�c�t�i�o�n� �R�e�q�u�i�r�e�m�e�n�t� �m�a�i�l�e�d� �0�6�-�2�9�-�1�8�"�,� �5� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�5�/�2�9�5�,� �5�9�4�,� �S�u�p�p�l�e�m�e�n�t�a�l� �A�m�e�n�d�m�e�n�t� �F�i�l�e�d� �8�-�1�5�-�2�0�1�8�"�,� �1�0� �p�g�s�.� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�5�/�5�8�8� �3�5�9�,� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�6�-�0�4�-�1�8�"�,� �1�3� �p�g�s� 
� � 

 ��A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o� �.� �1�5�/�5�8�9�,�3�5�9�,� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�5�-�1�8�-�1�8� �t�o� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� 
�m�a�i�l�e�d� �0�2�-�2�1�-�1�8�"�,� �1�4� �p�g�s�.� 
� � � � � � �"�S�u�p�p�l�e�m�e�n�t�a�r�y� �E�u�r�o�p�e�a�n� �S�e�a�r�c�h� �R�e�p�o�r�t�,� �d�a�t�e�d� �D�e�c�e�m�b�e�r� �6�,� �2�0�1�2�"�,� �2� �p�g�s� � � � � 
� � 

� � 

�E�X�A�M�I�N�E�R� �D�A�T�E� �C�O�N�S�I�D�E�R�E�D� 
� � 

�*� �E�X�A�M�I�N�E�R�:� �I�n�i�t�i�a�l� �i�f� �r�e�f�e�r�e�n�c�e� �c�o�n�s�i�d�e�r�e�d�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� �c�i�t�a�t�i�o�n� �i�s� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �M�P�E�P� �6�0�9�.� �D�r�a�w� �l�i�n�e� �t�h�r�o�u�g�h� �c�i�t�a�t�i�o�n� �i�f� �n�o�t� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �a�n�d� �n�o�t� 
�c�o�n�s�i�d�e�r�e�d�.� �I�n�c�l�u�d�e� �c�o�p�y� �o�f� �t�h�i�s� �f�o�r�m� �w�i�t�h� �n�e�x�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �a�p�p�l�i�c�a�n�t�.� �1� �A�p�p�l�i�c�a�n�t� �i�s� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �m�a�r�k� �h�e�r�e� �i�f� �E�n�g�l�i�s�h� �l�a�n�g�u�a�g�e� �T�r�a�n�s�l�a�t�i�o�n� �i�s� �a�t�t�a�c�h�e�d� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�1�7
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� � 

�E�l�e�c�t�r�o�n�i�c� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �F�e�e� �T�r�a�n�s�m�i�t�t�a�l� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

� � 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�a�y�-�2�0�1�8� 
� � 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

� � 

� � � � � � 

� � 

� � 

�F�i�l�e�r�:� �S�t�e�v�e�n� �M�.� �R�e�i�d�/�M�e�g�a�n� �R�e�e�d� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�F�i�l�e�d� �a�s� �L�a�r�g�e� �E�n�t�i�t�y� 

�F�i�l�i�n�g� �F�e�e�s� �f�o�r� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�«�g�s� �.� �S�u�b�-�T�o�t�a�l� �i�n� 
�D�e�s�c�r�i�p�t�i�o�n� �F�e�e� �C�o�d�e� �Q�u�a�n�t�i�t�y� �A�m�o�u�n�t� �U�S�D�(�$�)� 

� � � � � � � � � � 

�B�a�s�i�c� �F�i�l�i�n�g�:� 

� � 

�P�a�g�e�s�:� 

� � 

�C�l�a�i�m�s�:� 

� � 

�M�i�s�c�e�l�l�a�n�e�o�u�s�-�F�i�l�i�n�g�:� 

� � 

�P�e�t�i�t�i�o�n�:� 

� � 

�P�a�t�e�n�t�-�A�p�p�e�a�l�s�-�a�n�d�-�I�n�t�e�r�f�e�r�e�n�c�e�:� 

� � 

�P�o�s�t�-�A�l�l�o�w�a�n�c�e�-�a�n�d�-�P�o�s�t�-�I�s�s�u�a�n�c�e�:� 

� � � � �E�x�t�e�n�s�i�o�n�-�o�f�-�T�i�m�e�:� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�1�8� 

� 
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� � 

�E�l�e�c�t�r�o�n�i�c� �A�c�k�n�o�w�l�e�d�g�e�m�e�n�t� �R�e�c�e�i�p�t� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�E�F�S� �I�D�:� �3�3�1�7�0�6�0�3� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 

�C�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r�:� �6�4�3�2� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

�C�u�s�t�o�m�e�r� �N�u�m�b�e�r�:� �2�1�1�8�6� 

�F�i�l�e�r�:� �S�t�e�v�e�n� �M�.� �R�e�i�d�/�M�e�g�a�n� �R�e�e�d� 

�F�i�l�e�r� �A�u�t�h�o�r�i�z�e�d� �B�y�:� �S�t�e�v�e�n� �M�.� �R�e�i�d� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�R�e�c�e�i�p�t� �D�a�t�e�:� �1�3�-�J�U�L�-�2�0�1�8� 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�A�Y�-�2�0�1�8� 

�T�i�m�e� �S�t�a�m�p�:� �1�1�:�5�1�:�0�7� 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e�:� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�P�a�y�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�:� 

�S�u�b�m�i�t�t�e�d� �w�i�t�h� �P�a�y�m�e�n�t� �y�e�s� 

�P�a�y�m�e�n�t� �T�y�p�e� �D�A� 

�P�a�y�m�e�n�t� �w�a�s� �s�u�c�c�e�s�s�f�u�l�l�y� �r�e�c�e�i�v�e�d� �i�n� �R�A�M� �$�2�4�0� 

�R�A�M� �c�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r� �0�7�1�3�1�8�I�N�T�E�F�S�W�0�0�0�0�9�2�3�5�1�9�0�7�4�3� 

�D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�A�u�t�h�o�r�i�z�e�d� �U�s�e�r� � � � � � � �T�h�e� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� �U�S�P�T�O� �i�s� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�d� �t�o� �c�h�a�r�g�e� �i�n�d�i�c�a�t�e�d� �f�e�e�s� �a�n�d� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �a�s� �f�o�l�l�o�w�s�:� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
� � 

�P�a�g�e� �2�2�0� 
� 
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�I�N� �T�H�E� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �$�.� �O�l�s�o�n� �e�t� �a�l�.� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�D�o�c�k�e�t� �N�o�.�:� �4�8�2�0� �O�O�T�U�S�4� �S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,� �7�6�0� 
�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�u�e� �D�a�t�e�:� �S�e�p�t�e�m�b�e�r� �2�9�,� �2�0�1�8� 
�E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 
�C�u�s�t�o�m�e�r� �N�o�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�:� �6�4�3�2� 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�W�e� �a�r�e� �t�r�a�n�s�m�i�t�t�i�n�g� �h�e�r�e�w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�t�t�a�c�h�e�d� �i�t�e�m�s� �(�a�s� �i�n�d�i�c�a�t�e�d� �w�i�t�h� �a�n�  ��X ��)�:� 

�A�m�e�n�d�m�e�n�t� �a�n�d� �R�e�s�p�o�n�s�e� �u�n�d�e�r� �3�7� �C�.�F�.�R�.� �§� �1�.�1�1�1� �(�8� �p�e�s�.�)� 
�S�u�p�p�l�e�m�e�n�t�a�l� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �(�2� �p�g�s�.� �)�,� �F�o�r�m� �1�4�4�9� �(�1� �p�g�.�)� �C�o�p�i�e�s� �o�f� �C�i�t�e�d� �R�e�f�e�r�e�n�c�e�s� 
�(�0�)�.� 

�X� �A�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �c�h�a�r�g�e� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �1�9�-�0�7�4�3� �i�n� �t�h�e� �a�m�o�u�n�t� �o�f� �$�2�4�0�.�0�0� �t�o� �c�o�v�e�r� �t�h�e� �f�e�e� �f�o�r� 
�c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �u�n�d�e�r� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�c�)�.� 

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

�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�,� �P�A�,� �d�,� �N�T� �L�u� �|� �(�A�U� �1� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6�  ��N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� 
�R�e�g�.� �N�o�.� �6�3�,�8�0�3� 

� � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�2�4
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�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q� 

�P�T�O�/�S�B�/�0�6� �(�0�9�-�1�1�)� 
�A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �1�/�3�1�/�2�0�1�4�.� �O�M�B� �0�6�5�1�-�0�0�3�2� 

�U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �d�i�s�p�l�a�y�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 

� � 

� � � � � � 
� � 

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

�A�p�p�l�i�c�a�t�i�o�n� �o�r� �D�o�c�k�e�t� �N�u�m�b�e�r� �F�i�l�i�n�g� �D�a�t�e� �P�A�T�E�N�T� �A�P�P�L�I�C�A�T�I�O�N� �F�E�E� �D�E�T�E�R�M�I�N�A�T�I�O�N� �R�E�C�O�R�D� �1�5�/�9�7�8�.�7�6�0� �0�5�/�1�4�/�2�0�1�8� �D�r�o� �b�e� �m�a�i�l�e�d� 

�E�N�T�I�T�Y�:� �L�A�R�G�E� �C�L�)� �s�m�a�L�L� �O� �m�i�c�r�o� 
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� � � � � � 

�(�C�o�l�u�m�n� �1�}� �(�C�o�l�u�m�n� �2�}� 
�F�O�R� �N�U�M�B�E�R� �F�I�L�E�D� �N�U�M�B�E�R� �E�X�T�R�A� �R�A�T�E� �(�$�)� �F�E�E� �(�$�)� 

�(�_�]� �B�A�S�I�C� �F�E�E� �N�/�A� �N�/�A� �N�/�A� 
�(�3�7� �C�F�R� �1�.�1�6�(�a�)�,� �(�b�)�,� �o�r� �(�c�)�)� 

�L�U�)� �S�E�A�R�C�H� �F�E�E� 
�(�3�7� �C�F�R� �1�.�1�6�(�k�)�,� �(�i�)�,� �o�r� �(�m�)�)� �N�/�A� �N�/�A� �N�/�A� 

�L�U� �E�X�A�M�I�N�A�T�I�O�N� �F�E�E� 
�(�3�7� �C�F�R� �1�.�1�6�(�0�)�,� �(�p�)�,� �o�r� �(�q�)� �N�/�A� �N�/�A� �N�/�A� 

�T�O�T�A�L� �C�L�A�I�M�S� �.� 
�(�3�7� �G�F�R� �1�.�1�6�(�i�)�)� �m�i�n�u�s� �2�0� �=�|� �+� �x� �$�1�0�0� �-� 
�I�N�D�E�P�E�N�D�E�N�T� �C�L�A�I�M�S� �.� �.� �_� 
�(�3�7� �C�F�R� �1�.�1�6�(�h�)�)� �m�i�n�u�s� �3� �=� �x� �$�4�6�0� �-� 

�I�f� �t�h�e� �s�p�e�c�i�f�i�c�a�t�i�o�n� �a�n�d� �d�r�a�w�i�n�g�s� �e�x�c�e�e�d� �1�0�0� �s�h�e�e�t�s� 
�o�f� �p�a�p�e�r�,� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �s�i�z�e� �f�e�e� �d�u�e� �i�s� �$�3�1�0� �(�$�1�5�5� 

�C�a�r�e�L�I�C�A�T�I�o�N� �S�I�Z�E� �F�E�E� �(�8�7� �f�o�r� �s�m�a�l�l� �e�n�t�i�t�y�)� �f�o�r� �e�a�c�h� �a�d�d�i�t�i�o�n�a�l� �5�0� �s�h�e�e�t�s� �o�r� 
�-�1�6�(�s�)�)� �f�r�a�c�t�i�o�n� �t�h�e�r�e�o�f�.� �S�e�e� �3�5� �U�.�S�.�C�.� �4�1�(�a�)�(�1�)�(�G�)� �a�n�d� �3�7� 

�C�F�R� �1�.�1�6�(�s�)�.� 

�(�1�)� �M�U�L�T�I�P�L�E� �D�E�P�E�N�D�E�N�T� �C�L�A�I�M� �P�R�E�S�E�N�T� �(�3�7� �C�F�R� �1�.�1�6�(�j�)�)� 

�*� �I�f� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �i�n� �c�o�l�u�m�n� �1� �i�s� �l�e�s�s� �t�h�a�n� �z�e�r�o�,� �e�n�t�e�r� �"�0�"� �i�n� �c�o�l�u�m�n� �2�.� �T�O�T�A�L� 

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

�(�C�o�l�u�m�n� �1�}� �(�C�o�l�u�m�n� �2�)� �(�C�o�l�u�m�n� �3�}� 

�C�L�A�I�M�S� �H�I�G�H�E�S�T� 

�E� �0�7�/�1�3�/�2�0�1�8� �R�E�M�A�N�I�N�G� �P�R�E�V�I�O�U�S�L�Y� �P�R�E�S�E�N�T� �E�X�T�R�A� �R�A�T�E� �(�$�)� �A�D�D�I�T�I�O�N�A�L� �F�E�E� �(�$�)� 

�a� �A�M�E�N�D�M�E�N�T� �P�A�I�D� �F�O�R� 
�T�o�t�a�l� �*� �:� �*�*� �_� �_� �3� �T�o�t�a�l� �a�i�n� �1�8� �M�i�n�u�s� �|� �*�*� �2�0� �=�0� �x� �$�1�0�0� �=� 

�G�e�r�e�n� �1�4� �M�i�n�u�s� �|� �*�*�*� �3� �-�0� �x� �5�4�6�0� �-� �0� 
�<�|�O� �A�p�p�l�i�c�a�t�i�o�n� �S�i�z�e� �F�e�e� �(�3�7� �C�F�R� �1�.�1�6�(�s�)�)� 

�L�J� �F�I�R�S�T� �P�R�E�S�E�N�T�A�T�I�O�N� �O�F� �M�U�L�T�I�P�L�E� �D�E�P�E�N�D�E�N�T� �C�L�A�I�M� �(�3�7� �C�F�R� 
�1�.�1�6�(�j�)�)� 

�T�O�T�A�L� �A�D�D�'�L� �F�E�E� �0� 
�(�C�o�l�u�m�n� �1�)� �(�C�o�l�u�m�n� �2�)� �(�C�o�l�u�m�n� �3�)� 
�C�L�A�I�M�S� �H�I�G�H�E�S�T� 

�F� �R�E�N�A�I�N�I�N�G� �P�R�E�V�I�O�U�S�L�Y� �P�R�E�S�E�N�T� �E�X�T�R�A� �R�A�T�E� �(�$�)� �A�D�D�I�T�I�O�N�A�L� �F�E�E� �(�$�)� 

�Z� �A�M�E�N�D�M�E�N�T� �P�A�I�D� �F�O�R� 
�=� �T�o�t�a�l� �*� �M�i� �*�*� �x� �0� �-� 
�a�L� �C�F�R� �1�.�1�6�(�i�)�)� �(�n�u�s� �=� �$� �>� 

�I�n�d� �d�e�n�t� �*� �:�  ��x�x� 
�f�i� �G�r� �C�h�r� �t�e�i�n�)� �M�i�n�u�s� �=� �x� �$�0� �=� 

�=� �O� �A�p�p�l�i�c�a�t�i�o�n� �S�i�z�e� �F�e�e� �(�3�7� �C�F�R� �1�.�1�6�(�s�)�)� 

�L�)� �F�I�R�S�T� �P�R�E�S�E�N�T�A�T�I�O�N� �O�F� �M�U�L�T�I�P�L�E� �D�E�P�E�N�D�E�N�T� �C�L�A�I�M� �(�3�7� �C�F�R� 
�1�.�1�6�(�j�)�)� 
� � 

�T�O�T�A�L� �A�D�D�'�L� �F�E�E� � � 
� � 

�*� �I�f� �t�h�e� �e�n�t�r�y� �i�n� �c�o�l�u�m�n� �1� �i�s� �l�e�s�s� �t�h�a�n� �t�h�e� �e�n�t�r�y� �i�n� �c�o�l�u�m�n� �2�,� �w�r�i�t�e� �"�0�"� �i�n� �c�o�l�u�m�n� �3�.� �L�I�E� 
� � 

�*�*� �I�f� �t�h�e� �"�H�i�g�h�e�s�t� �N�u�m�b�e�r� �P�r�e�v�i�o�u�s�l�y� �P�a�i�d� �F�o�r�"� �I�N� �T�H�I�S� �S�P�A�C�E� �i�s� �l�e�s�s� �t�h�a�n� �2�0�,� �e�n�t�e�r� �"�2�0�"�.� �m�a�r�s�h�a� �R� �r�i�c�h�a�r�d�s� 
� � � � �*�*�*� �I�f� �t�h�e� �"�H�i�g�h�e�s�t� �N�u�m�b�e�r� �P�r�e�v�i�o�u�s�l�y� �P�a�i�d� �F�o�r�"� �I�N� �T�H�I�S� �S�P�A�C�E� �i�s� �l�e�s�s� �t�h�a�n� �3�,� �e�n�t�e�r� �"�3�"�.� 
� � � � �T�h�e� �"�H�i�g�h�e�s�t� �N�u�m�b�e�r� �P�r�e�v�i�o�u�s�l�y� �P�a�i�d� �F�o�r�"� �(�T�o�t�a�l� �o�r� �I�n�d�e�p�e�n�d�e�n�t�)� �i�s� �t�h�e� �h�i�g�h�e�s�t� �n�u�m�b�e�r� �f�o�u�n�d� �i�n� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �b�o�x� �i�n� �c�o�l�u�m�n� �1�.� 
� � 

� � 
�T�h�i�s� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �r�e�q�u�i�r�e�d� �b�y� �3�7� �C�F�R� �1�.�1�6�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �r�e�q�u�i�r�e�d� �t�o� �o�b�t�a�i�n� �o�r� �r�e�t�a�i�n� �a� �b�e�n�e�f�i�t� �b�y� �t�h�e� �p�u�b�l�i�c� �w�h�i�c�h� �i�s� �t�o� �f�i�l�e� �(�a�n�d� �b�y� �t�h�e� �U�S�P�T�O� �t�o� 
�p�r�o�c�e�s�s�}� �a�n� �a�p�p�l�i�c�a�t�i�o�n�.� �C�o�n�f�i�d�e�n�t�i�a�l�i�t�y� �i�s� �g�o�v�e�r�n�e�d� �b�y� �3�5� �U�.�S�.�C�.� �1�2�2� �a�n�d� �3�7� �C�F�R� �1�.�1�4�.� �T�h�i�s� �c�o�l�l�e�c�t�i�o�n� �i�s� �e�s�t�i�m�a�t�e�d� �t�o� �t�a�k�e� �1�2� �m�i�n�u�t�e�s� �t�o� �c�o�m�p�l�e�t�e�,� �i�n�c�l�u�d�i�n�g� �g�a�t�h�e�r�i�n�g�,� 
�p�r�e�p�a�r�i�n�g�,� �a�n�d� �s�u�b�m�i�t�t�i�n�g� �t�h�e� �c�o�m�p�l�e�t�e�d� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r�m� �t�o� �t�h�e� �U�S�P�T�O�.� �T�i�m�e� �w�i�l�l� �v�a�r�y� �d�e�p�e�n�d�i�n�g� �u�p�o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �c�a�s�e�.� �A�n�y� �c�o�m�m�e�n�t�s� �o�n� �t�h�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �y�o�u� 
�r�e�q�u�i�r�e� �t�o� �c�o�m�p�l�e�t�e� �t�h�i�s� �f�o�r�m� �a�n�d�/�o�r� �s�u�g�g�e�s�t�i�o�n�s� �f�o�r� �r�e�d�u�c�i�n�g� �t�h�i�s� �b�u�r�d�e�n�,� �s�h�o�u�l�d� �b�e� �s�e�n�t� �t�o� �t�h�e� �C�h�i�e�f� �I�n�f�o�r�m�a�t�i�o�n� �O�f�f�i�c�e�r�,� �U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�,� �U�.�S�.� 
�D�e�p�a�r�t�m�e�n�t� �o�f� �C�o�m�m�e�r�c�e�,� �P�.�O�.� �B�o�x� �1�4�5�0�,� �A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0�.� �D�O� �N�O�T� �S�E�N�D� �F�E�E�S� �O�R� �C�O�M�P�L�E�T�E�D� �F�O�R�M�S� �T�O� �T�H�I�S� 
�A�D�D�R�E�S�S�.� �S�E�N�D� �T�O�:� �C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s�,� �P�.�O�.� �B�o�x� �1�4�5�0�,� �A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0�.� 

�/�f� �y�o�u� �n�e�e�d� �a�s�s�i�s�t�a�n�c�e� �i�n� �c�o�m�p�l�e�t�i�n�g� �t�h�e� �f�o�r�m�,� �c�a�l�l� �1�-�8�0�0�-�P�T�O�-�9�1�9�9� �a�n�d� �s�e�l�e�c�t� �o�p�t�i�o�n� �2�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�2�5
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�M�o�d�i�f�i�e�d� �f�o�r�m� �P�T�O�/�S�B�/�0�8�A�(�0�4�-�0�7�)� �O�M�B� �6�5�1�-�0�0�3�1� 
�U�S� �P�a�t�e�n�t� �&� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�:� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 

�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 
� � 

� � 

� � 

� � 

� � 

� � � � 
� � 

� � � � 
� � 

� � 

� � 
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� � 

� � 

� � � � � � � � � � � � 
� � 

� � 

� � � � � � � � � � � � � � 
� � 

� � 

� � 

�.� �C�o�m�p�l�e�t�e� �i�f� �K�n�o�w�n� 
�S�u�b�s�t�i�t�u�t�e� �f�o�r� �f� �1�4�4�9�A�/�P�T�O� 
�e�e�e� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�/�9�7�8�,�7�6�0� 

�I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� �F�i�l�i�n�g� �D�a�t�e� �M�a�y� �1�4�,� �2�0�1�8� 
�S�T�A�T�E�M�E�N�T� �B�Y� �A�P�P�L�I�C�A�N�T� �F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

�(�U�s�e� �a�s� �m�a�n�y� �s�h�e�e�t�s� �a�s� �n�e�c�e�s�s�a�r�y�)� �G�r�o�u�p� �A�r�t� �U�n�i�t� �1�7�7�6� 

�E�x�a�m�i�n�e�r� �N�a�m�e� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�h�e�e�t� �1� �o�f� �1� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.�0�0�7�U�S�4� 

�U�S� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
�E�x�a�m�i�n�e�r� �U�S�P� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 

�I�n�i�t�i�a�l� �*� 

�U�S�-�5�,�5�6�9�,�4�3�6� �1�0�/�2�9�/�1�9�9�6� �L�e�r�n�e�r�,� �B�.� �y�.� 
�U�S�-�5�,�7�8�5�,�9�3�5� �7�/�2�8�/�1�9�9�8� �F�r�i�s�t�a�d�,� �W�i�l�l�i�a�m� �E�,� �e�t� �a�l�.� 
�U�S�-�6�,�4�7�5�,�4�7�1� �1�1�/�5�/�2�0�0�2� �W�e�h�r�l�i�,� �J�a�n�e�t� �M� 
�U�S�-�2�0�1�2�0�2�4�4�3�5�5�A�1� �9�/�2�7�/�2�0�1�2� �P�o�l�l�a�c�k�,� �N�i�c�h�o�l�a�s� �R�,� �e�t� �a�l�.� 
�U�S�-�2�0�1�8�0�2�2�9�1�8�2�A�1� �8�/�1�6�/�2�0�1�8� �O�l�s�o�n�,� �E�d�w�i�n� �S�.�,� �e�t� �a�l�.� 

�F�O�R�E�I�G�N� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
�E�x�a�m�i�n�e�r� �F�o�r�e�i�g�n� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� �T�1� 

�I�n�i�t�i�a�l� �*� 

�O�T�H�E�R� �D�O�C�U�M�E�N�T�S�  �� �N�O�N� �P�A�T�E�N�T� �L�I�T�E�R�A�T�U�R�E� �D�O�C�U�M�E�N�T�S� 
�E�x�a�m�i�n�e�r� �|� �I�n�c�l�u�d�e� �n�a�m�e� �o�f� �t�h�e� �a�u�t�h�o�r� �(�i�n� �C�A�P�I�T�A�L� �L�E�T�T�E�R�S�)�,� �t�i�t�l�e� �o�f� �t�h�e� �a�r�t�i�c�l�e� �(�w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e�)�,� �t�i�t�l�e� �o�f� �t�h�e� �i�t�e�m� �(�b�o�o�k�,� �m�a�g�a�z�i�n�e�,� �T�1� 

�I�n�i�t�i�a�l� �*� �j�o�u�r�n�a�l�,� �s�e�r�i�a�l�,� �s�y�m�p�o�s�i�u�m�,� �c�a�t�a�l�o�g�,� �e�t�c�.�)�,� �d�a�t�e�,� �p�a�g�e�(�s�)�,� �v�o�l�u�m�e�-�i�s�s�u�e� �n�u�m�b�e�r�(�s�)�,� �p�u�b�l�i�s�h�e�r�,� �c�i�t�y� �a�n�d�/�o�r� �c�o�u�n�t�r�y� �w�h�e�r�e� 
�p�u�b�l�i�s�h�e�d�.� 

� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�2�9�5�,�5�9�4�,� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�7�-�2�4�-�1�8� �t�o� �R�e�s�t�r�i�c�t�i�o�n� �R�e�q�u�i�r�e�m�e�n�t� 
�m�a�i�l�e�d� �0�6�-�2�9�-�1�8�"�,� �9� �p�g�s�.� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�4�4�9�,�1�1�2�,� �N�o�t�i�c�e� �o�f� �A�l�l�o�w�a�n�c�e� �m�a�i�l�e�d� �0�7�-�1�2�-�1�8�"�,� �8� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�5�8�9�,�3�5�9�,� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�7�-�2�6�-�1�8� �t�o� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� 
�m�a�i�l�e�d� �0�6�-�0�4�-�1�8�"�,� �1�4� �p�g�s�.� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�7�4�,�3�4�3�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�7�-�2�7�-�1�8�"�,� �1�2� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�9�7�,�0�9�1�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�7�-�2�7�-�1�8�"�,� �1�3� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�9�7�,�0�9�1�,�R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�8�-�1�4�-�2�0�1�8� �t�o� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� 
�m�a�i�l�e�d� �0�7�-�2�7�-�1�8�"�,� �1�0� �p�g�s� 
� � � � � � �"�E�u�r�o�p�e�a�n� �A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�4�7�1�1�1�0�6�.�6�,� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�6�-�0�5�-�1�8�"�,� �1�6� �p�g�s� � � � � 
� � 

� � 

�E�X�A�M�I�N�E�R� �D�A�T�E� �C�O�N�S�I�D�E�R�E�D� 
� � 
�*� �E�X�A�M�I�N�E�R�:� �I�n�i�t�i�a�l� �i�f� �r�e�f�e�r�e�n�c�e� �c�o�n�s�i�d�e�r�e�d�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� �c�i�t�a�t�i�o�n� �i�s� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �M�P�E�P� �6�0�9�.� �D�r�a�w� �l�i�n�e� �t�h�r�o�u�g�h� �c�i�t�a�t�i�o�n� �i�f� �n�o�t� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �a�n�d� �n�o�t� 
�c�o�n�s�i�d�e�r�e�d�.� �I�n�c�l�u�d�e� �c�o�p�y� �o�f� �t�h�i�s� �f�o�r�m� �w�i�t�h� �n�e�x�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �a�p�p�l�i�c�a�n�t�.� �1� �A�p�p�l�i�c�a�n�t� �i�s� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �m�a�r�k� �h�e�r�e� �i�f� �E�n�g�l�i�s�h� �l�a�n�g�u�a�g�e� �T�r�a�n�s�l�a�t�i�o�n� �i�s� �a�t�t�a�c�h�e�d� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�2�6
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� � 

�E�l�e�c�t�r�o�n�i�c� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �F�e�e� �T�r�a�n�s�m�i�t�t�a�l� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

� � 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�a�y�-�2�0�1�8� 
� � 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

� � 

� � � � � � 

� � 

� � 

�F�i�l�e�r�:� �J�o�r�d�a�n� �R�i�v�a�r�d� �G�o�l�o�m�b�/�J�a�m�i�e� �J�o�h�n�s�o�n� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�F�i�l�e�d� �a�s� �L�a�r�g�e� �E�n�t�i�t�y� 

�F�i�l�i�n�g� �F�e�e�s� �f�o�r� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�s�a�e� �.� �S�u�b�-�T�o�t�a�l� �i�n� 
�D�e�s�c�r�i�p�t�i�o�n� �F�e�e� �C�o�d�e� �Q�u�a�n�t�i�t�y� �A�m�o�u�n�t� �U�S�D�(�$�)� 

� � � � � � � � � � 

�B�a�s�i�c� �F�i�l�i�n�g�:� 

� � 

�P�a�g�e�s�:� 

� � 

�C�l�a�i�m�s�:� 

� � 

�M�i�s�c�e�l�l�a�n�e�o�u�s�-�F�i�l�i�n�g�:� 

� � 

�P�e�t�i�t�i�o�n�:� 

� � 

�P�a�t�e�n�t�-�A�p�p�e�a�l�s�-�a�n�d�-�I�n�t�e�r�f�e�r�e�n�c�e�:� 

� � 

�P�o�s�t�-�A�l�l�o�w�a�n�c�e�-�a�n�d�-�P�o�s�t�-�I�s�s�u�a�n�c�e�:� 

� � � � �E�x�t�e�n�s�i�o�n�-�o�f�-�T�i�m�e�:� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�2�7� 

� 
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� � 

�E�l�e�c�t�r�o�n�i�c� �A�c�k�n�o�w�l�e�d�g�e�m�e�n�t� �R�e�c�e�i�p�t� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�E�F�S� �I�D�:� �3�3�5�9�2�6�1�6� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 

�C�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r�:� �6�4�3�2� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

�C�u�s�t�o�m�e�r� �N�u�m�b�e�r�:� �2�1�1�8�6� 

�F�i�l�e�r�:� �J�o�r�d�a�n� �R�i�v�a�r�d� �G�o�l�o�m�b�/�J�a�m�i�e� �J�o�h�n�s�o�n� 

�F�i�l�e�r� �A�u�t�h�o�r�i�z�e�d� �B�y�:� �J�o�r�d�a�n� �R�i�v�a�r�d� �G�o�l�o�m�b� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�R�e�c�e�i�p�t� �D�a�t�e�:� �3�0�-�A�U�G�-�2�0�1�8� 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�A�Y�-�2�0�1�8� 

�T�i�m�e� �S�t�a�m�p�:� �1�7�:�0�4�:�4�0� 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e�:� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�P�a�y�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�:� 

�S�u�b�m�i�t�t�e�d� �w�i�t�h� �P�a�y�m�e�n�t� �y�e�s� 

�P�a�y�m�e�n�t� �T�y�p�e� �D�A� 

�P�a�y�m�e�n�t� �w�a�s� �s�u�c�c�e�s�s�f�u�l�l�y� �r�e�c�e�i�v�e�d� �i�n� �R�A�M� �$�2�4�0� 

�R�A�M� �c�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r� �0�8�3�1�1�8�I�N�T�E�F�S�W�0�0�0�0�4�1� �2�7�1�9�0�7�4�3� 

�D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�A�u�t�h�o�r�i�z�e�d� �U�s�e�r� � � 
� � � � �T�h�e� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� �U�S�P�T�O� �i�s� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�d� �t�o� �c�h�a�r�g�e� �i�n�d�i�c�a�t�e�d� �f�e�e�s� �a�n�d� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �a�s� �f�o�l�l�o�w�s�:� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
� � 
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�I�N� �T�H�E� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�D�o�c�k�e�t� �N�o�.�:� �4�8�2�0�.�0�0�7�U�S�4� �S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� 
�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�u�e� �D�a�t�e�:� �N�/�A� 
�E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 
�C�u�s�t�o�m�e�r� �N�o�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�:� �6�4�3�2� 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�W�e� �a�r�e� �t�r�a�n�s�m�i�t�t�i�n�g� �h�e�r�e�w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�t�t�a�c�h�e�d� �i�t�e�m�s� �(�a�s� �i�n�d�i�c�a�t�e�d� �w�i�t�h� �a�n�  ��X ��)�:� 

�X� �C�o�m�m�u�n�i�c�a�t�i�o�n� �C�o�n�c�e�r�n�i�n�g� �P�r�i�o�r� �a�n�d� �C�o�p�e�n�d�i�n�g� �A�p�p�l�i�c�a�t�i�o�n�s� �(�1� �p�g�.�)� 
�X� �S�u�p�p�l�e�m�e�n�t�a�l� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �(�2� �p�g�s�.�)�,� �F�o�r�m� �1�4�4�9� �(�1� �p�g�.�)� �C�o�p�i�e�s� �o�f� �C�i�t�e�d� �R�e�f�e�r�e�n�c�e�s� 

�(�7�)�.� 
�X� �A�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �c�h�a�r�g�e� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �1�9�-�0�7�4�3� �i�n� �t�h�e� �a�m�o�u�n�t� �o�f� �$�2�4�0�.�0�0� �t�o� �c�o�v�e�r� �t�h�e� �f�e�e� �f�o�r� 

�c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �u�n�d�e�r� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�c�)�.� 

�I�f� �n�o�t� �p�r�o�v�i�d�e�d� �f�o�r� �i�n� �a� �s�e�p�a�r�a�t�e� �p�a�p�e�r� �f�i�l�e�d� �h�e�r�e�w�i�t�h�,� �p�l�e�a�s�e� �c�o�n�s�i�d�e�r� �t�h�i�s� �a� �P�E�T�I�T�I�O�N� �F�O�R� �E�X�T�E�N�S�I�O�N� �O�F� �T�I�M�E� �f�o�r� 
�s�u�f�f�i�c�i�e�n�t� �n�u�m�b�e�r� �o�f� �m�o�n�t�h�s� �t�o� �e�n�t�e�r� �t�h�e�s�e� �p�a�p�e�r�s� �a�n�d� �p�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �c�r�e�d�i�t� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� 
�A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� �I�f� �a�p�p�l�i�c�a�b�l�e�,� �a�n�y� �p�a�p�e�r�s� �o�r� �f�e�e�s� �s�u�p�p�l�i�e�d� �h�e�r�e�w�i�t�h� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �t�i�m�e�l�y� �f�i�l�e�d� �p�u�r�s�u�a�n�t� �t�o� �3�7� 
�C�.�F�.�R�.� �$� �1�.�7�(�a�)�,� �t�h�e� �r�e�s�p�o�n�s�e� �p�e�r�i�o�d� �f�a�l�l�i�n�g� �o�n� �a� �F�e�d�e�r�a�l� �H�o�l�i�d�a�y�,� �S�a�t�u�r�d�a�y� �o�r� �S�u�n�d�a�y� �b�e�i�n�g� �e�x�t�e�n�d�e�d� �t�o� �t�h�e� �n�e�x�t� �s�u�c�c�e�e�d�i�n�g� 
�b�u�s�i�n�e�s�s� �d�a�y�.� 

�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�.� �P�.�A�.� �A� �c�l�e� �i�t� �C�A�E� �T� 
�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� 

�R�e�g�.� �N�o�.� �6�3�,�8�0�3� 

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

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�S�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � 

�C�O�M�M�U�N�I�C�A�T�I�O�N� �C�O�N�C�E�R�N�I�N�G� �P�R�I�O�R� �O�R� �C�O�P�E�N�D�I�N�G� �A�P�P�L�I�C�A�T�I�O�N�(�S�)� 
� � 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�P�u�r�s�u�a�n�t� �t�o� �t�h�e� �g�u�i�d�a�n�c�e� �o�f� �M�P�E�P� �§�§� �2�0�0�1�.�0�6�(�b�)� �a�n�d� �2�0�0�4�(�9�)�,� �A�p�p�l�i�c�a�n�t� �w�o�u�l�d� �l�i�k�e� �t�o� 
�b�r�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�d�d�i�t�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n�(�s�)� �t�o� �t�h�e� �E�x�a�m�i�n�e�r ��s� �a�t�t�e�n�t�i�o�n�.� �T�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� 
�t�h�e�s�e� �a�p�p�l�i�c�a�t�i�o�n�s� �i�s� �n�o�t� �i�n�t�e�n�d�e�d� �t�o� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� �s�u�b�j�e�c�t� �m�a�t�t�e�r� �c�l�a�i�m�e�d� �i�n� �a�n�y� �l�i�s�t�e�d� 
�a�p�p�l�i�c�a�t�i�o�n� �i�s�,� �o�r� �h�a�s� �b�e�e�n�,� �s�u�b�s�t�a�n�t�i�a�l�l�y� �s�i�m�i�l�a�r� �t�o� �a�n�y� �c�l�a�i�m� �o�r� �c�l�a�i�m�s� �i�n� �t�h�e� �p�r�e�s�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�.� 

� � 

�S�e�r�i�a�l� �N�o�.�/� �F�i�l�i�n�g� �D�a�t�e� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �T�i�t�l�e� 
�P�a�t�e�n�t� �N�o�.� 

�1�5�/�9�9�7�,�0�9�1� �J�u�n�e� �4�,� �2�0�1�8� �4�8�2�0�.�0�0�1�U�1�0� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� 

�A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�R�e�s�p�e�c�t�f�u�l�l�y� �s�u�b�m�i�t�t�e�d�,� 

�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�,� �P�.�A�.� 
�P�.�O�.� �B�o�x� �2�9�3�8� 
�M�i�n�n�e�a�p�o�l�i�s�,� �M�N� �5�5�4�0�2� 
�(�6�1�2�)� �3�4�9�-�9�5�8�0� 

�D�a�t�e� �8�/�3�0�/�2�0�1�8� �B�y� �/� �N�i� �u�e� �H� �C�A�E� �/� 

�N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� 
�R�e�g�.� �N�o�.� �6�3�,�8�0�3� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�S�/�N�_�1�5�/�9�7�8�,�7�6�0� �P�A�T�E�N�T� 

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

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�S�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

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

�M�S� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�I�n� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �t�h�e� �d�u�t�y� �i�m�p�o�s�e�d� �b�y� �3�7� �C�.�F�.�R�.� �§� �1�.�5�6�,� �a�n�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� 

�C�.�F�.�R�.� �8�8� �1�.�9�7� �e�r�.� �s�e�g�.�,� �t�h�e� �e�n�c�l�o�s�e�d� �m�a�t�e�r�i�a�l�s� �a�r�e� �b�r�o�u�g�h�t� �t�o� �t�h�e� �a�t�t�e�n�t�i�o�n� �o�f� �t�h�e� �E�x�a�m�i�n�e�r� �f�o�r� 

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

�r�e�q�u�e�s�t�s� �t�h�a�t� �t�h�i�s� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �b�e� �e�n�t�e�r�e�d� �a�n�d� �t�h�e� �d�o�c�u�m�e�n�t�s� �l�i�s�t�e�d� �o�n� �t�h�e� 

�a�t�t�a�c�h�e�d� �P�T�O� �1�4�4�9� �F�o�r�m� �b�e� �c�o�n�s�i�d�e�r�e�d� �b�y� �t�h�e� �E�x�a�m�i�n�e�r� �a�n�d� �m�a�d�e� �o�f� �r�e�c�o�r�d�.� �P�u�r�s�u�a�n�t� �t�o� �t�h�e� 

�p�r�o�v�i�s�i�o�n�s� �o�f� �M�P�E�P� �6�0�9�,� �A�p�p�l�i�c�a�n�t� �r�e�q�u�e�s�t�s� �t�h�a�t� �a� �c�o�p�y� �o�f� �t�h�e� �P�T�O� �1�4�4�9� �F�o�r�m�,� �i�n�i�t�i�a�l�e�d� �a�s� 

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

�c�o�m�m�u�n�i�c�a�t�i�o�n�.� 

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�c�)�(�2�)�,� �A�p�p�l�i�c�a�n�t� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�s� �t�h�e� �C�o�m�m�i�s�s�i�o�n�e�r� �t�o� 

�c�h�a�r�g�e� �t�h�e� �f�e�e� �o�f� �$�2�4�0�.�0�0� �a�s� �s�e�t� �f�o�r�t�h� �i�n� �3�7� �C�.�F�.�R�.� �§� �1�.�1�7�(�p�)�,� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� 

�P�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �d�e�f�i�c�i�e�n�c�i�e�s�,� �o�r� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�N�o�.� �1�9�-�0�7�4�3�.� 

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �§� �1�.�9�8�(�a�)�(�2�)�,� �c�o�p�i�e�s� �o�f� �c�i�t�e�d� �U�.�S�.� �P�a�t�e�n�t�s� �a�n�d� �P�u�b�l�i�s�h�e�d� 

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

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

�c�o�p�i�e�s� �o�f� �f�o�r�e�i�g�n� �p�a�t�e�n�t� �d�o�c�u�m�e�n�t�s� �a�n�d� �n�o�n�-�p�a�t�e�n�t� �l�i�t�e�r�a�t�u�r�e� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� �C�.�F�.�R� �§� 

�1�.�9�8�(�a�)�(�2�)�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�3�5
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�U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�G�E� 
� � 

�U�N�I�T�E�D� �S�T�A�T�E�S� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� 
�A�d�d�r�e�s�s�:� �C�O�M�M�I�S�S�I�O�N�E�R� �F�O�R� �P�A�T�E�N�T�S� 

�P�Q�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�i�r�g�i�n�i�a� �2�2�3�1�3�-�1�4�5�0� 
�w�w�w�.�u�s�p�t�o�.�g�o�v� 

� � 

� � 

� � 

�|� �A�P�P�L�I�C�A�T�I�O�N� �N�U�M�B�E�R� �[� �F�I�L�I�N�G� �O�R� �3�7�1�(�C�)� �D�A�T�E� �[� �F�I�R�S�T� �N�A�M�E�D� �A�P�P�L�I�C�A�N�T� �[� �A�T�T�Y�.� �D�O�C�K�E�T� �N�O�.�/�T�I�T�L�E� �|� 

�1�5�/�9�7�8�,�7�6�0� �0�5�/�1�4�/�2�0�1�8� �E�d�w�i�n� �$�.� �O�l�s�o�n� �4�8�2�0�.�0�0�7�U�S�4� 

�C�O�N�F�I�R�M�A�T�I�O�N� �N�O�.� �6�4�3�2� 

�2�1�1�8�6� �P�U�B�L�I�C�A�T�I�O�N� �N�O�T�I�C�E� 
�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�,� �P�.�A�.� 
�P�.�O�.� �B�O�X� �2�9�3�8� �L�L� �L�U�N� �L�I�N� �T�L� 

�0�0�0�0�0�0�1�0�2�2�9�0� �7�7� �M�I�N�N�E�A�P�O�L�I�S�,� �M�N� �5�5�4�0�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�P�u�b�l�i�c�a�t�i�o�n� �N�o�.�U�S�-�2�0�1�8�-�0�2�5�7�0�3�1�-�A�1� 
�P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e�:�0�9�/�1�3�/�2�0�1�8� 

�N�O�T�I�C�E� �O�F� �P�U�B�L�I�C�A�T�I�O�N� �O�F� �A�P�P�L�I�C�A�T�I�O�N� 

�T�h�e� �a�b�o�v�e�-�i�d�e�n�t�i�f�i�e�d� �a�p�p�l�i�c�a�t�i�o�n� �w�i�l�l� �b�e� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �p�u�b�l�i�s�h�e�d� �a�s� �a� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �p�u�b�l�i�c�a�t�i�o�n� �p�u�r�s�u�a�n�t� �t�o� �3�7� 
�C�F�R� �1�.�2�1�1�,� �e�t� �s�e�q�.� �T�h�e� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �p�u�b�l�i�c�a�t�i�o�n� �n�u�m�b�e�r� �a�n�d� �p�u�b�l�i�c�a�t�i�o�n� �d�a�t�e� �a�r�e� �s�e�t� �f�o�r�t�h� �a�b�o�v�e�.� 

�T�h�e� �p�u�b�l�i�c�a�t�i�o�n� �m�a�y� �b�e� �a�c�c�e�s�s�e�d� �t�h�r�o�u�g�h� �t�h�e� �U�S�P�T�O�'�s� �p�u�b�l�i�c�a�l�l�y� �a�v�a�i�l�a�b�l�e� �S�e�a�r�c�h�a�b�l�e� �D�a�t�a�b�a�s�e�s� �v�i�a� �t�h�e� 
�I�n�t�e�r�n�e�t� �a�t� �w�w�w�.�u�s�p�t�o�.�g�o�v�.� �T�h�e� �d�i�r�e�c�t� �l�i�n�k� �t�o� �a�c�c�e�s�s� �t�h�e� �p�u�b�l�i�c�a�t�i�o�n� �i�s� �c�u�r�r�e�n�t�l�y� �h�t�t�p�:�/�/�w�w�w�.�u�s�p�t�o�.�g�o�v�/�p�a�t�f�t�/�.� 

�T�h�e� �p�u�b�l�i�c�a�t�i�o�n� �p�r�o�c�e�s�s� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �t�h�e� �O�f�f�i�c�e� �d�o�e�s� �n�o�t� �p�r�o�v�i�d�e� �f�o�r� �m�a�i�l�i�n�g� �a� �c�o�p�y� �o�f� �t�h�e� �p�u�b�l�i�c�a�t�i�o�n� �t�o� 
�a�p�p�l�i�c�a�n�t�.� �A� �c�o�p�y� �o�f� �t�h�e� �p�u�b�l�i�c�a�t�i�o�n� �m�a�y� �b�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �O�f�f�i�c�e� �u�p�o�n� �p�a�y�m�e�n�t� �o�f� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �f�e�e� �s�e�t� 
�f�o�r�t�h� �i�n� �3�7� �C�F�R� �1�.�1�9�(�a�)�(�1�)�.� �O�r�d�e�r�s� �f�o�r� �c�o�p�i�e�s� �o�f� �p�a�t�e�n�t� �a�p�p�l�i�c�a�t�i�o�n� �p�u�b�l�i�c�a�t�i�o�n�s� �a�r�e� �h�a�n�d�l�e�d� �b�y� �t�h�e� �U�S�P�T�O�'�s� 
�P�u�b�l�i�c� �R�e�c�o�r�d�s� �D�i�v�i�s�i�o�n�.� �T�h�e� �P�u�b�l�i�c� �R�e�c�o�r�d�s� �D�i�v�i�s�i�o�n� �c�a�n� �b�e� �r�e�a�c�h�e�d� �b�y� �t�e�l�e�p�h�o�n�e� �a�t� �(�5�7�1�)� �2�7�2�-�3�1�5�0� �o�r� �(�8�0�0�)� 
�9�7�2�-�6�3�8�2�,� �b�y� �f�a�c�s�i�m�i�l�e� �a�t� �(�5�7�1�)� �2�7�3�-�3�2�5�0�,� �b�y� �m�a�i�l� �a�d�d�r�e�s�s�e�d� �t�o� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�,� 
�P�u�b�l�i�c� �R�e�c�o�r�d�s� �D�i�v�i�s�i�o�n�,� �A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� �o�r� �v�i�a� �t�h�e� �I�n�t�e�r�n�e�t�.� 

�I�n� �a�d�d�i�t�i�o�n�,� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �s�t�a�t�u�s� �o�f� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�,� �i�n�c�l�u�d�i�n�g� �t�h�e� �m�a�i�l�i�n�g� �d�a�t�e� �o�f� �O�f�f�i�c�e� �a�c�t�i�o�n�s� �a�n�d� 
�t�h�e� �d�a�t�e�s� �o�f� �r�e�c�e�i�p�t� �o�f� �c�o�r�r�e�s�p�o�n�d�e�n�c�e� �f�i�l�e�d� �i�n� �t�h�e� �O�f�f�i�c�e�,� �m�a�y� �a�l�s�o� �b�e� �a�c�c�e�s�s�e�d� �v�i�a� �t�h�e� �I�n�t�e�r�n�e�t� �t�h�r�o�u�g�h� 
�t�h�e� �P�a�t�e�n�t� �E�l�e�c�t�r�o�n�i�c� �B�u�s�i�n�e�s�s� �C�e�n�t�e�r� �a�t� �w�w�w�.�u�s�p�t�o�.�g�o�v� �u�s�i�n�g� �t�h�e� �p�u�b�l�i�c� �s�i�d�e� �o�f� �t�h�e� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� 
�I�n�f�o�r�m�a�t�i�o�n� �a�n�d� �R�e�t�r�i�e�v�a�l� �(�P�A�I�R�)� �s�y�s�t�e�m�.� �T�h�e� �d�i�r�e�c�t� �l�i�n�k� �t�o� �a�c�c�e�s�s� �t�h�i�s� �s�t�a�t�u�s� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �c�u�r�r�e�n�t�l�y� 
�h�t�t�p�s�:�/�/�p�o�r�t�a�l�.�u�s�p�t�o�.�g�o�v�/�p�a�i�r�/�P�u�b�l�i�c�P�a�i�r�.� �P�r�i�o�r� �t�o� �p�u�b�l�i�c�a�t�i�o�n�,� �s�u�c�h� �s�t�a�t�u�s� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �c�o�n�f�i�d�e�n�t�i�a�l� �a�n�d� �m�a�y� �o�n�l�y� 
�b�e� �o�b�t�a�i�n�e�d� �b�y� �a�p�p�l�i�c�a�n�t� �u�s�i�n�g� �t�h�e� �p�r�i�v�a�t�e� �s�i�d�e� �o�f� �P�A�I�R�.� 

�F�u�r�t�h�e�r� �a�s�s�i�s�t�a�n�c�e� �i�n� �e�l�e�c�t�r�o�n�i�c�a�l�l�y� �a�c�c�e�s�s�i�n�g� �t�h�e� �p�u�b�l�i�c�a�t�i�o�n�,� �o�r� �a�b�o�u�t� �P�A�I�R�,� �i�s� �a�v�a�i�l�a�b�l�e� �b�y� �c�a�l�l�i�n�g� �t�h�e� �P�a�t�e�n�t� 
�E�l�e�c�t�r�o�n�i�c� �B�u�s�i�n�e�s�s� �C�e�n�t�e�r� �a�t� �1�-�8�6�6�-�2�1�7�-�9�1�9�7�.� 

� � 

�O�f�f�i�c�e� �o�f� �D�a�t�a� �M�a�n�a�g�m�e�n�t�,� �A�p�p�l�i�c�a�t�i�o�n� �A�s�s�i�s�t�a�n�c�e� �U�n�i�t� �(�5�7�1�)� �2�7�2�-�4�0�0�0�,� �o�r� �(�5�7�1�)� �2�7�2�-�4�2�0�0�,� �o�r� �1�-�8�8�8�-�7�8�6�-�0�1�0�1� 

�p�a�g�e� �1� �o�f� �1� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�3�7
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�D�o�c� �c�o�d�e�:� �I�D�S� �P�T�O�/�S�B�/�0�8�a� �(�0�1�-�1�0�)� 
�a� �:� �.� �:� �A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�7�/�3�1�/�2�0�1�2�.� �O�M�B� �0�6�5�1�-�0�0�3�1� �D�o�c� �d�e�s�c�r�i�p�t�i�o�n�:� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �(�I�D�S�)� �F�i�l�e�d� �U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�:� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 

�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 

� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�9�7�8�7�6�0� 

�F�i�l�i�n�g� �D�a�t�e� �2�0�1�8�-�0�5�-�1�4� 
� � 

� � � � �I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� 
�S�T�A�T�E�M�E�N�T� �B�Y� �A�P�P�L�I�C�A�N�T� 
�(� �N�o�t� �f�o�r� �s�u�b�m�i�s�s�i�o�n� �u�n�d�e�r� �3�7� �C�F�R� �1�.�9�9�)� 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r� �|�E�d�w�i�n� �S�.� �O�l�s�o�n� 

�A�r�t� �U�n�i�t� �1�7�7�6� 
� � � � 

� � 

� � �E�x�a�m�i�n�e�r� �N�a�m�e� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 
� � � � � � � � 

� � 

� � 

� � 

� � � � � � � � � � � � � � � � � � � � 

� � 

� � 

�U�.�S�.�P�A�T�E�N�T�S� �R�e�m�o�v�e� 

�.� �.� �.� �.� �P�a�g�e�s�,�C�o�l�u�m�n�s�,� �L�i�n�e�s� �w�h�e�r�e� 
�E�x�a�m�i�n�e�r� �C�i�t�e� �P�a�t�e�n�t� �N�u�m�b�e�r� �K�i�n�d� �I�s�s�u�e� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�s� �o�r� �A�p�p�l�i�c�a�n�t� �R�e�l�e�v�a�n�t� �P�a�s�s�a�g�e�s� �o�r� �R�e�l�e�v�a�n�t� 
�I�n�i�t�i�a�l� �N�o� �C�o�d�e�!� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� �.� 

�F�i�g�u�r�e�s� �A�p�p�e�a�r� 

�1� 

�I�f� �y�o�u� �w�i�s�h� �t�o� �a�d�d� �a�d�d�i�t�i�o�n�a�l� �U�.�S�.� �P�a�t�e�n�t� �c�i�t�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�l�e�a�s�e� �c�l�i�c�k� �t�h�e� �A�d�d� �b�u�t�t�o�n�.� �A�d�d� 

�U�.�S�.�P�A�T�E�N�T� �A�P�P�L�I�C�A�T�I�O�N� �P�U�B�L�I�C�A�T�I�O�N�S� �R�e�m�o�v�e� 

�E�x�a�m�i�n�e�r�]� �.�.� �P�u�b�l�i�c�a�t�i�o�n� �K�i�n�d� �|� �P�u�b�l�i�c�a�t�i�o�n� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �P�a�g�e�s�,�C�o�l�u�m�n�s�,� �L�i�n�e�s� �w�h�e�r�e� 
�t�i�e� �C�i�t�e� �N�o� �:� �R�e�l�e�v�a�n�t� �P�a�s�s�a�g�e�s� �o�r� �R�e�l�e�v�a�n�t� 

�I�n�i�t�i�a�l� �N�u�m�b�e�r� �C�o�d�e ��!� �D�a�t�e� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 
�F�i�g�u�r�e�s� �A�p�p�e�a�r� 

� � 

�1� �2�0�1�8�0�2�5�7�0�3�0� �A�l� �2�0�1�8�-�0�9�-�1�3� �O�l�s�o�n�,� �E�d�w�i�n� �$�.�,� �e�t� �a�l�.� � � � � � � � � � � � � � � � � � � � � 

�I�f� �y�o�u� �w�i�s�h� �t�o� �a�d�d� �a�d�d�i�t�i�o�n�a�l� �U�.�S�.� �P�u�b�l�i�s�h�e�d� �A�p�p�l�i�c�a�t�i�o�n� �c�i�t�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�l�e�a�s�e� �c�l�i�c�k� �t�h�e� �A�d�d� �b�u�t�t�o�n�]� �A�d�d� 
� � 

�F�O�R�E�I�G�N� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� �R�e�m�o�v�e� 
� � 

�N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �P�a�g�e�s�,�C�o�l�u�m�n�s�,� �L�i�n�e�s� 
�E�x�a�m�i�n�e�r�|� �C�i�t�e� �|� �F�o�r�e�i�g�n� �D�o�c�u�m�e�n�t� �C�o�u�n�t�r�y� �K�i�n�d� �|� �P�u�b�l�i�c�a�t�i�o�n� �w�h�e�r�e� �R�e�l�e�v�a�n�t� �:� �i� �i� �5� 
�I�n�i�t�i�a�l�*� �N�o� �|� �N�u�m�b�e�r�?� �C�o�d�e�?�!� �C�o�d�e�4�|� �D�a�t�e� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �P�a�s�s�a�g�e�s� �o�r� �R�e�l�e�v�a�n�t� �T� 

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

� � � � � � � � � � � � � � � � � � � � � � � � 

�I�f� �y�o�u� �w�i�s�h� �t�o� �a�d�d� �a�d�d�i�t�i�o�n�a�l� �F�o�r�e�i�g�n� �P�a�t�e�n�t� �D�o�c�u�m�e�n�t� �c�i�t�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�l�e�a�s�e� �c�l�i�c�k� �t�h�e� �A�d�d� �b�u�t�t�o�n� �|� �A�d�d� 
� � 

� � � � � � � � � � � � � � 

�N�O�N�-�P�A�T�E�N�T� �L�I�T�E�R�A�T�U�R�E� �D�O�C�U�M�E�N�T�S� �R�e�m�o�v�e� 

�.� �|� �I�n�c�l�u�d�e� �n�a�m�e� �o�f� �t�h�e� �a�u�t�h�o�r� �(�i�n� �C�A�P�I�T�A�L� �L�E�T�T�E�R�S�)�,� �t�i�t�l�e� �o�f� �t�h�e� �a�r�t�i�c�l�e� �(�w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e�)�,� �t�i�t�l�e� �o�f� �t�h�e� �i�t�e�m� 
�E�x�a�m�i�n�e�r�]� �C�i�t�e� �_� �.� �.� �J� 

�e�n� �(�b�o�o�k�,� �m�a�g�a�z�i�n�e�,� �j�o�u�r�n�a�l�,� �s�e�r�i�a�l�,� �s�y�m�p�o�s�i�u�m�,� �c�a�t�a�l�o�g�,� �e�t�c�)�,� �d�a�t�e�,� �p�a�g�e�s�(�s�)�,� �v�o�l�u�m�e�-�i�s�s�u�e� �n�u�m�b�e�r�(�s�)�,� �T�S� 
�I�n�i�t�i�a�l�s� �N�o� �:� �.� �.� 

�p�u�b�l�i�s�h�e�r�,� �c�i�t�y� �a�n�d�/�o�r� �c�o�u�n�t�r�y� �w�h�e�r�e� �p�u�b�l�i�s�h�e�d�.� 

�E�F�S� �W�e�b� �2�.�1�.�1�7� �P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�3�8
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� � 

�E�l�e�c�t�r�o�n�i�c� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �F�e�e� �T�r�a�n�s�m�i�t�t�a�l� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

� � 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�a�y�-�2�0�1�8� 
� � 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

� � 

� � � � � � 

� � 

� � 

�F�i�l�e�r�:� �J�o�r�d�a�n� �R�i�v�a�r�d� �G�o�l�o�m�b�/�J�a�m�i�e� �J�o�h�n�s�o�n� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�F�i�l�e�d� �a�s� �L�a�r�g�e� �E�n�t�i�t�y� 

�F�i�l�i�n�g� �F�e�e�s� �f�o�r� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�s�a�e� �.� �S�u�b�-�T�o�t�a�l� �i�n� 
�D�e�s�c�r�i�p�t�i�o�n� �F�e�e� �C�o�d�e� �Q�u�a�n�t�i�t�y� �A�m�o�u�n�t� �U�S�D�(�$�)� 

� � � � � � � � � � 

�B�a�s�i�c� �F�i�l�i�n�g�:� 

� � 

�P�a�g�e�s�:� 

� � 

�C�l�a�i�m�s�:� 

� � 

�M�i�s�c�e�l�l�a�n�e�o�u�s�-�F�i�l�i�n�g�:� 

� � 

�P�e�t�i�t�i�o�n�:� 

� � 

�P�a�t�e�n�t�-�A�p�p�e�a�l�s�-�a�n�d�-�I�n�t�e�r�f�e�r�e�n�c�e�:� 

� � 

�P�o�s�t�-�A�l�l�o�w�a�n�c�e�-�a�n�d�-�P�o�s�t�-�I�s�s�u�a�n�c�e�:� 

� � � � �E�x�t�e�n�s�i�o�n�-�o�f�-�T�i�m�e�:� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�4�2� 

� 
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� � 

�E�l�e�c�t�r�o�n�i�c� �A�c�k�n�o�w�l�e�d�g�e�m�e�n�t� �R�e�c�e�i�p�t� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�E�F�S� �I�D�:� �3�3�8�0�4�0�3�0� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 

�C�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r�:� �6�4�3�2� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

�C�u�s�t�o�m�e�r� �N�u�m�b�e�r�:� �2�1�1�8�6� 

�F�i�l�e�r�:� �J�o�r�d�a�n� �R�i�v�a�r�d� �G�o�l�o�m�b�/�J�a�m�i�e� �J�o�h�n�s�o�n� 

�F�i�l�e�r� �A�u�t�h�o�r�i�z�e�d� �B�y�:� �J�o�r�d�a�n� �R�i�v�a�r�d� �G�o�l�o�m�b� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�R�e�c�e�i�p�t� �D�a�t�e�:� �2�4�-�S�E�P�-�2�0�1�8� 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�A�Y�-�2�0�1�8� 

�T�i�m�e� �S�t�a�m�p�:� �1�2�:�5�7�:�5�2� 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e�:� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�P�a�y�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�:� 

�S�u�b�m�i�t�t�e�d� �w�i�t�h� �P�a�y�m�e�n�t� �y�e�s� 

�P�a�y�m�e�n�t� �T�y�p�e� �D�A� 

�P�a�y�m�e�n�t� �w�a�s� �s�u�c�c�e�s�s�f�u�l�l�y� �r�e�c�e�i�v�e�d� �i�n� �R�A�M� �$�2�4�0� 

�R�A�M� �c�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r� �0�9�2�4�1�8�I�N�T�E�F�S�W�0�0�0�1�2�0�0�1� �1�9�0�7�4�3� 

�D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�A�u�t�h�o�r�i�z�e�d� �U�s�e�r� � � 
� � � � �T�h�e� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� �U�S�P�T�O� �i�s� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�d� �t�o� �c�h�a�r�g�e� �i�n�d�i�c�a�t�e�d� �f�e�e�s� �a�n�d� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �a�s� �f�o�l�l�o�w�s�:� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
� � 

�P�a�g�e� �2�4�4� 
� 
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� � � � � 
�A�R� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
� � 

�U�N�I�T�E�D� �S�T�A�T�E�S� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 
�U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� 
�A�d�d�r�e�s�s�;� �C�O�M�M�I�S�S�I�O�N�E�R� �F�O�R� �P�A�T�E�N�T�S� 

�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�i�r�g�i�n�i�a� �2�2�3�1�3�-�1�4�5�0� 
�w�w�w�.�u�s�p�t�o�.�g�o�v� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�|� �A�P�P�L�I�C�A�T�I�O�N� �N�O�.� �|� �F�I�L�I�N�G� �D�A�T�E� �F�I�R�S�T� �N�A�M�E�D� �I�N�V�E�N�T�O�R� �|� �A�T�T�O�R�N�E�Y� �D�O�C�K�E�T� �N�O�.� �|� �C�O�N�F�I�R�M�A�T�I�O�N� �N�O�.� �|� 

�1�5�/�9�7�8�,�7�6�0� �0�5�/�1�4�/�2�0�1�8� �E�d�w�i�n� �S�.� �O�l�s�o�n� �4�8�2�0�.�0�0�7�U�S�4� �6�4�3�2� 

�2�1�1�8�6� �7�5�9�0� �1�0�/�1�0�/�2�0�1�8� �|� �E�X�A�M�I�N�E�R� �|� 
�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�,� �P�.�A�.� 
�P�.�O�.� �B�O�X� �2�9�3�8� �O�R�L�A�N�D�O�,� �A�M�B�E�R� �R�O�S�E� 

�M�I�N�N�E�A�P�O�L�I�S�,� �M�N� �5�5�4�0�2� 
�|� �A�R�T� �U�N�I�T� �|� �P�A�P�E�R� �N�U�M�B�E�R� �|� 

�1�7�7�6� 

�|� �N�O�T�I�F�I�C�A�T�I�O�N� �D�A�T�E� �|� �D�E�L�I�V�E�R�Y� �M�O�D�E� �|� 

�1�0�/�1�0�/�2�0�1�8� �E�L�E�C�T�R�O�N�I�C� 

�P�l�e�a�s�e� �f�i�n�d� �b�e�l�o�w� �a�n�d�/�o�r� �a�t�t�a�c�h�e�d� �a�n� �O�f�f�i�c�e� �c�o�m�m�u�n�i�c�a�t�i�o�n� �c�o�n�c�e�r�n�i�n�g� �t�h�i�s� �a�p�p�l�i�c�a�t�i�o�n� �o�r� �p�r�o�c�e�e�d�i�n�g�.� 
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�c�o�n�s�i�d�e�r�e�d�.� �I�n�c�l�u�d�e� �c�o�p�y� �o�f� �t�h�i�s� �f�o�r�m� �w�i�t�h� �n�e�x�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �a�p�p�l�i�c�a�n�t�.� �1� �A�p�p�l�i�c�a�n�t� �i�s� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �m�a�r�k� �h�e�r�e� �i�f� �E�n�g�l�i�s�h� �l�a�n�g�u�a�g�e� �T�r�a�n�s�l�a�t�i�o�n� �i�s� �a�t�t�a�c�h�e�d� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�A�L�L� �R�E�F�E�R�E�N�C�E�S� �C�O�N�S�I�D�E�R�E�D� �E�X�C�E�P�T� �W�H�E�R�E� �L�I�N�E�D� �T�H�R�O�U�G�H�.� �/�A�.�R�.�d�?�/�a�g�e� �2�7�9� 
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�R�e�c�e�i�p�t� �d�a�t�e�:� �0�8�/�3�0�/�2�0�1�8� �1�5�/�9�7�8�,�7�6�0�  �� �G�A�U�:� 

�M�o�d�i�f�i�e�d� �f�o�r�m� �P�T�O�/�S�B�/�0�8�A�(�0�4�-�0�7�)� �O�M�B� �6�5�1�-�0�0�3�1� 
�U�S� �P�a�t�e�n�t� �&� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�:� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 

�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 
� � 

�(�U� 

�S�T�A�T�E�M�E�N�T� �B�Y� �A�P�P�L�I�C�A�N�T� 

�C�o�m�p�l�e�t�e� �i�f� �K�n�o�w�n� 
� � �S�u�b�s�t�i�t�u�t�e� �f�o�r� �f�o�r�m� �1�4�4�9�A�/�P�T�O� �u�b�s�t�i�t�u�t�e� �f�o�r� �f�o�r�m� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�/�9�7�8�,�7�6�0� 
� � 

�I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� �F�i�l�i�n�g� �D�a�t�e� �M�a�y� �1�4�,� �2�0�1�8� 
� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r� �E�d�w�i�n� �S�.� �O�l�s�o�n� 
� � 

�s�e� �a�s� �m�a�n�y� �s�h�e�e�t�s� �a�s� �n�e�c�e�s�s�a�r�y�)� �G�r�o�u�p� �A�r�t� �U�n�i�t� �1�7�7�6� 
� � � � �E�x�a�m�i�n�e�r� �N�a�m�e� �A�m�b�e�r� �O�r�l�a�n�d�o� 
� � 

� � 

�S�h�e�e�t� �1� �o�f� � � �4� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.�0�0�7�U�S�4� 
� � 

� � 

�U�S� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
� � 

�E�x�a�m�i�n�e�r� 
�I�n�i�t�i�a�l� �*� 

�U�S�P� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 

� � 

�U�S�-�5�,�5�6�9�,�4�3�6� �1�0�/�2�9�/�1�9�9�6� �L�e�r�n�e�r�,� �B�.� �J�.� 
� � 

�U�S�-�5�,�7�8�5�,�9�3�5� �7�/�2�8�/�1�9�9�8� �F�r�i�s�t�a�d�,� �W�i�l�l�i�a�m� �E�,� �e�t� �a�l�.� 
� � 

�U�S�-�6�,�4�7�5�,�4�7�1� �1�1�/�5�/�2�0�0�2� �W�e�h�r�l�i�,� �J�a�n�e�t� �M� 
� � 

�U�S�-�2�0�1�2�0�2�4�4�3�5�5�A�1� �9�/�2�7�/�2�0�1�2� �P�o�l�l�a�c�k�,� �N�i�c�h�o�l�a�s� �R�,� �e�t� �a�l�.� 
� � � � � � � � � � �U�S�-�2�0�1�8�0�2�2�9�1�8�2�A�1� �8�/�1�6�/�2�0�1�8� �O�l�s�o�n�,� �E�d�w�i�n� �S�.�,� �e�t� �a�l�.� � � 
� � 

� � 

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

�E�x�a�m�i�n�e�r� 
�I�n�i�t�i�a�l� �*� � � �F�o�r�e�i�g�n� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 

� � � � � � � � 

�T�1� � � 
� � 

� � 

�O�T�H�E�R� �D�O�C�U�M�E�N�T�S�  �� �N�O�N� �P�A�T�E�N�T� �L�I�T�E�R�A�T�U�R�E� �D�O�C�U�M�E�N�T�S� 
� � 

�E�x�a�m�i�n�e�r� 
�I�n�i�t�i�a�l� �*� 

�I�n�c�l�u�d�e� �n�a�m�e� �o�f� �t�h�e� �a�u�t�h�o�r� �(�i�n� �C�A�P�I�T�A�L� �L�E�T�T�E�R�S�)�,� �t�i�t�l�e� �o�f� �t�h�e� �a�r�t�i�c�l�e� �(�w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e�)�,� �t�i�t�l�e� �o�f� �t�h�e� �i�t�e�m� �(�b�o�o�k�,� �m�a�g�a�z�i�n�e�,� 
�j�o�u�r�n�a�l�,� �s�e�r�i�a�l�,� �s�y�m�p�o�s�i�u�m�,� �c�a�t�a�l�o�g�,� �e�t�c�.�)�,� �d�a�t�e�,� �p�a�g�e�(�s�)�,� �v�o�l�u�m�e�-�i�s�s�u�e� �n�u�m�b�e�r�(�s�)�,� �p�u�b�l�i�s�h�e�r�,� �c�i�t�y� �a�n�d�/�o�r� �c�o�u�n�t�r�y� �w�h�e�r�e� 

�p�u�b�l�i�s�h�e�d�.� 

�T�1� 

� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�2�9�5�,�5�9�4�,� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�7�-�2�4�-�1�8� �t�o� �R�e�s�t�r�i�c�t�i�o�n� �R�e�q�u�i�r�e�m�e�n�t� 
�m�a�i�l�e�d� �0�6�-�2�9�-�1�8�"�,� �9� �p�g�s�.� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�4�4�9�,�1�1�2�,� �N�o�t�i�c�e� �o�f� �A�l�l�o�w�a�n�c�e� �m�a�i�l�e�d� �0�7�-�1�2�-�1�8�"�,� �8� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�5�8�9�,�3�5�9�,� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�7�-�2�6�-�1�8� �t�o� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� 
�m�a�i�l�e�d� �0�6�-�0�4�-�1�8�"�,� �1�4� �p�g�s�.� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�7�4�,�3�4�3�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�7�-�2�7�-�1�8�"�,� �1�2� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�9�7�,�0�9�1�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�7�-�2�7�-�1�8�"�,� �1�3� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�9�7�,�0�9�1� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�8�-�1�4�-�2�0�1�8� �t�o� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� 
�m�a�i�l�e�d� �0�7�-�2�7�-�1�8�"�,� �1�0� �p�g�s� 
� � � � � � �"�E�u�r�o�p�e�a�n� �A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�4�7�1�1�1�0�6�.�6�,� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�6�-�0�5�-�1�8�"�,� �1�6� �p�g�s� � � � � 
� � 

� � 

�E�X�A�M�I�N�E�R� �/�A�M�B�E�R� �R� �O�R�L�A�N�D�O�/� �D�A�T�E� �C�O�N�S�I�D�E�R�E�D� �1�0�/�0�4�/�2�6�1�8� 
� � 
�*� �E�X�A�M�I�N�E�R�:� �I�n�i�t�i�a�l� �i�f� �r�e�f�e�r�e�n�c�e� �c�o�n�s�i�d�e�r�e�d�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� �c�i�t�a�t�i�o�n� �i�s� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �M�P�E�P� �6�0�9�.� �D�r�a�w� �l�i�n�e� �t�h�r�o�u�g�h� �c�i�t�a�t�i�o�n� �i�f� �n�o�t� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �a�n�d� �n�o�t� 
�c�o�n�s�i�d�e�r�e�d�.� �I�n�c�l�u�d�e� �c�o�p�y� �o�f� �t�h�i�s� �f�o�r�m� �w�i�t�h� �n�e�x�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �a�p�p�l�i�c�a�n�t�.� �1� �A�p�p�l�i�c�a�n�t� �i�s� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �m�a�r�k� �h�e�r�e� �i�f� �E�n�g�l�i�s�h� �l�a�n�g�u�a�g�e� �T�r�a�n�s�l�a�t�i�o�n� �i�s� �a�t�t�a�c�h�e�d� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�A�L�L� �R�E�F�E�R�E�N�C�E�S� �C�O�N�S�I�D�E�R�E�D� �E�X�C�E�P�T� �W�H�E�R�E� �L�I�N�E�D� �T�H�R�O�U�G�H�.� �/�A�.�R�.�d�?�/�a�g�e� �2�8�0� 
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�R�e�c�e�i�p�t� �d�a�t�e�:� �0�9�/�2�4�/�2�0�1�8� �1�5�/�9�7�8�,�7�8�0� �-� �G�A�O�:� �1�7�7�6� 

�D�o�c� �c�o�d�e�:� �I�D�S� �P�T�O�/�S�B�/�0�8�a� �(�0�1�-�1�0�)� 
�o�u� �:� �:� �:� �A�p�p�r�o�v�e�d� �f�o�r� �u�s�e� �t�h�r�o�u�g�h� �0�7�/�3�1�/�2�0�1�2�.� �O�M�B� �0�6�5�1�-�0�0�3�1� �D�o�c� �d�e�s�c�r�i�p�t�i�o�n�:� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �(�I�D�S�)� �F�i�l�e�d� �U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�;� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 

�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 

� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�9�7�8�7�6�0� 

�F�i�l�i�n�g� �D�a�t�e� �2�0�1�8�-�0�5�-�1�4� 
� � 

� � � � �I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� 
�S�T�A�T�E�M�E�N�T� �B�Y� �A�P�P�L�I�C�A�N�T� 
�(� �N�o�t� �f�o�r� �s�u�b�m�i�s�s�i�o�n� �u�n�d�e�r� �3�7� �C�F�R� �1�.�9�9�)� 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r� �|�E�d�w�i�n� �S�.� �O�l�s�o�n� 

�A�r�t� �U�n�i�t� �1�7�7�6� 

�E�x�a�m�i�n�e�r� �N�a�m�e� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r� �4�8�2�0�.�0�0�7�U�S�4� 

� � � � 

� � 

� � 
� � � � � � 

� � 

� � 

� � 

� � 

� � � � � � � � � � � � � � � � � � � � 
� � 

�U�.�S�.�P�A�T�E�N�T�S� �R�e�m�o�v�e� 

�.� �.� �.� �.� �P�a�g�e�s�,� �C�o�l�u�m�n�s�,�L�i�n�e�s� �w�h�e�r�e� 
�E�x�a�m�i�n�e�r� �C�i�t�e� �P�a�t�e�n�t� �N�u�m�b�e�r� �K�i�n�d� �I�s�s�u�e� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�s� �o�r� �A�p�p�l�i�c�a�n�t� �R�e�l�e�v�a�n�t� �P�a�s�s�a�g�e�s� �o�r� �R�e�l�e�v�a�n�t� 
�I�n�i�t�i�a�l� �N�o� �C�o�d�e�!� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� �.� 

�F�i�g�u�r�e�s� �A�p�p�e�a�r� 

�1� 

�I�f� �y�o�u� �w�i�s�h� �t�o� �a�d�d� �a�d�d�i�t�i�o�n�a�l� �U�.�S�.� �P�a�t�e�n�t� �c�i�t�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�l�e�a�s�e� �c�l�i�c�k� �t�h�e� �A�d�d� �b�u�t�t�o�n�.� �A�d�d� 

�U�.�S�.�P�A�T�E�N�T� �A�P�P�L�I�C�A�T�I�O�N� �P�U�B�L�I�C�A�T�I�O�N�S� �R�e�m�o�v�e� 
� � 

�P�a�g�e�s�,� �C�o�l�u�m�n�s�,�L�i�n�e�s� �w�h�e�r�e� 
�R�e�l�e�v�a�n�t� �P�a�s�s�a�g�e�s� �o�r� �R�e�l�e�v�a�n�t� 
�F�i�g�u�r�e�s� �A�p�p�e�a�r� 

�E�x�a�m�i�n�e�r� �C�i�t�e� �N�o� �P�u�b�l�i�c�a�t�i�o�n� �K�i�n�d� �|� �P�u�b�l�i�c�a�t�i�o�n� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� 
�I�n�i�t�i�a�l�*� �N�u�m�b�e�r� �C�o�d�e�!�|� �D�a�t�e� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 

� � 

�1� �2�0�1�8�0�2�5�7�0�3�0� �A�l� �2�0�1�8�-�0�9�-�1�3� �O�l�s�o�n�,� �E�d�w�i�n� �$�.�,� �e�t� �a�l�.� � � � � � � � � � � � � � � � � � � � � 
�I�f� �y�o�u� �w�i�s�h� �t�o� �a�d�d� �a�d�d�i�t�i�o�n�a�l� �U�.�S�.� �P�u�b�l�i�s�h�e�d� �A�p�p�l�i�c�a�t�i�o�n� �c�i�t�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�l�e�a�s�e� �c�l�i�c�k� �t�h�e� �A�d�d� �b�u�t�t�o�n�]� �A�d�d� 

�F�O�R�E�I�G�N� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� �R�e�m�o�v�e� 

�N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �P�a�g�e�s�,�C�o�l�u�m�n�s�,�L�i�n�e�s� 
�E�x�a�m�i�n�e�r�|� �C�i�t�e� �|� �F�o�r�e�i�g�n� �D�o�c�u�m�e�n�t� �C�o�u�n�t�r�y� �K�i�n�d� �|� �P�u�b�l�i�c�a�t�i�o�n� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �w�h�e�r�e� �R�e�l�e�v�a�n�t� �T�s� 
�I�n�i�t�i�a�l�*� �N�o� �|� �N�u�m�b�e�r�?� �C�o�d�e�?�i� �C�o�d�e� �D�a�t�e� �P�P� �P�a�s�s�a�g�e�s� �o�r� �R�e�l�e�v�a�n�t� 

�D�o�c�u�m�e�n�t� �.� 
�F�i�g�u�r�e�s� �A�p�p�e�a�r� 

� � 

� � 

� � 

� � � � � � � � � � � � � � � � � � � � � � � � 
�I�f� �y�o�u� �w�i�s�h� �t�o� �a�d�d� �a�d�d�i�t�i�o�n�a�l� �F�o�r�e�i�g�n� �P�a�t�e�n�t� �D�o�c�u�m�e�n�t� �c�i�t�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�l�e�a�s�e� �c�l�i�c�k� �t�h�e� �A�d�d� �b�u�t�t�o�n� �|� �A�d�d� 
� � 

� � 

�N�O�N�-�P�A�T�E�N�T� �L�I�T�E�R�A�T�U�R�E� �D�O�C�U�M�E�N�T�S� �R�e�m�o�v�e� 

�.� �.�,� �|� �I�n�c�l�u�d�e� �n�a�m�e� �o�f� �t�h�e� �a�u�t�h�o�r� �(�i�n� �C�A�P�I�T�A�L� �L�E�T�T�E�R�S�)�,� �t�i�t�l�e� �o�f� �t�h�e� �a�r�t�i�c�l�e� �(�w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e�)�,� �t�i�t�l�e� �o�f� �t�h�e� �i�t�e�m� 
�E�x�a�m�i�n�e�r�]� �C�i�t�e� �_� �:� �:� �r� 

�e�t� �(�b�o�o�k�,� �m�a�g�a�z�i�n�e�,� �j�o�u�r�n�a�l�,� �s�e�r�i�a�l�,� �s�y�m�p�o�s�i�u�m�,� �c�a�t�a�l�o�g�,� �e�t�c�)�,� �d�a�t�e�,� �p�a�g�e�s�(�s�)�,� �v�o�l�u�m�e�-�i�s�s�u�e� �n�u�m�b�e�r�(�s�)�,� �T�S� 
�I�n�i�t�i�a�l�s� �N�o� �:� �:� �.� 

�p�u�b�l�i�s�h�e�r�,� �c�i�t�y� �a�n�d�/�o�r� �c�o�u�n�t�r�y� �w�h�e�r�e� �p�u�b�l�i�s�h�e�d�.� � � � � � � � � � � 
� � 

�A�M�B�E�R� �R� �O�R�L�A�N�D�O� 
�/� �/� �1�0�/�0�4�/�2�0�1�8� 

�E�F�S� �W�e�b� �2�.�1�.�1�7� �P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�A�L�L� �R�E�F�E�R�E�N�C�E�S� �C�O�N�S�I�D�E�R�E�D� �E�X�C�E�P�T� �W�H�E�R�E� �L�I�N�E�D� �T�H�R�O�U�G�H�.� �/�A�.�R�.�P�a�g�e� �2�8�1
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�A�/�N� �1�5�/�9�7�8�,�7�6�0� �P�A�T�E�N�T� 

�I�N� �T�R�E� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
� � 

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �$�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�M�B�E�R� �R�O�S�E� �O�R�L�A�N�D�O� 
�A�p�p�l�i�c�a�t�i�o�n� �N�o�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 
�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t� �N�o�.�:� �4�8�2�0�.�0�0�7�U�S�8�4� 
�C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � 

�A�M�E�N�D�M�E�N�T� �&� �R�E�S�P�O�N�S�E� �U�N�D�E�R� �3�7� �C�.�E�R�.� �3�5�1�1�1�1� 
� � 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�A�p�p�l�i�c�a�n�t� �h�a�s� �r�e�c�e�i�v�e�d� �t�h�e� �N�o�n�-�F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �d�a�t�e�d� �O�c�t�o�b�e�r� �1�0�,� �2�0�1�8�.� �P�l�e�a�s�e� �e�n�t�e�r� 

�t�h�e� �f�o�l�l�o�w�i�n�g�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�8�5
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�A�M�E�N�D�M�E�N�T� �A�N�D� �R�E�S�P�O�N�S�E� �U�N�D�E�R� �3�7� �C�L�B�R�.�§� �1�.�1�1�1� �P�a�g�e� �2� 
�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�/�9�7�8�,�7�6�0� �D�i�t� �4�8�2�0�.�0�0�7�U�8�4� 

�2� �D�a�t�e�:� �M�a�y� �1�4�,� �2�0�1�8� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�O�R�Y� 

� � 

� � 

�I�N� �T�H�E� �C�L�A�I�M�S� 
� � 

�P�l�e�a�s�e� �a�m�e�n�d� �t�h�e� �c�l�a�i�m�s� �a�s� �f�o�l�l�o�w�s�:� 

�1�.� �(�C�a�n�c�e�l�e�d�)� 

�2�.� �(�C�u�r�r�e�n�t�l�y� �A�m�e�n�d�e�d�}� �A� �m�e�t�h�o�d� �o�f� �s�e�p�a�r�a�t�i�n�g� �m�e�r�c�u�r�y� �f�r�o�m� �a� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�h�e� 

�m�e�t�h�o�d� �c�o�m�p�r�i�s�i�n�g�:� 

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

�t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �c�o�m�p�r�i�s�e�s� �a� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �c�o�m�p�r�i�s�i�n�g� �[�[�B�r�m�,� �]�]�H�B�r�,� �B�r�,� �o�r� 

�a� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�:� 

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

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

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

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

�m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n�;� 

�s�e�p�a�r�a�t�i�n�g� �t�h�e� �m�e�r�c�u�r�y�/�s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n� �f�r�o�m� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�o� �f�o�r�m� �a� 

�c�l�e�a�n�e�d� �g�a�s�;� 

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

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

�r�a�t�e� �o�f� �i�n�j�e�c�t�i�n�g� �t�h�e� �s�o�r�b�e�n�t� �i�n�t�o� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�,� �t�h�e� �s�o�r�b�e�n�t� �c�o�m�p�o�s�i�t�i�o�n�,� �o�r� �a� 

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

�d�e�s�i�r�e�d� �l�e�v�e�l�.� 

�3�.� �(�P�r�e�v�i�o�u�s�l�y� �P�r�e�s�e�n�t�e�d�)� �T�h�e� �m�e�t�h�o�d� �o�f� �c�l�a�i�m� �2�,� �c�o�m�p�r�i�s�i�n�g� �r�e�m�o�v�i�n�g� �g�r�e�a�t�e�r� �t�h�a�n� �7�0� �w�t�%� �o�f� 

�t�h�e� �m�e�r�c�u�r�y� �i�n� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s�.� 

�4�.� �(�P�r�e�v�i�o�u�s�l�y� �P�r�e�s�e�n�t�e�d�}� �T�h�e� �m�e�t�h�o�d� �o�f� �c�l�a�i�m� �2�,� �c�o�m�p�r�i�s�i�n�g� �r�e�m�o�v�i�n�g� �g�r�e�a�t�e�r� �t�h�a�n� �7�0� �w�t�%� �o�f� 

�t�h�e� �m�e�r�c�u�r�y� �i�n� �t�h�e� �m�e�r�c�u�r�y�-�c�o�n�t�a�i�n�i�n�g� �g�a�s� �o�n� �t�h�e� �s�o�r�b�e�n�t�.� 

�5�.� �(�P�r�e�v�i�o�u�s�l�y� �P�r�e�s�e�n�t�e�d�)� �T�h�e� �m�e�t�h�o�d� �o�f� �c�l�a�i�m� �2�,� �w�h�e�r�e�i�n� �t�h�e� �p�r�o�m�o�t�e�d� �s�o�r�b�e�n�t� �c�o�m�p�r�i�s�e�s� 

�a�b�o�u�t� �|� �g� �t�o� �a�b�o�u�t� �3�0� �g� �o�f� �t�h�e� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �p�e�r� �1�0�0� �g� �o�f� �t�h�e� �s�o�r�b�e�n�t� �m�a�t�e�r�i�a�l�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �2�8�6

AMEREN UE EXHIBIT 1023 
Page 286







�A�M�E�N�D�M�E�N�T� �A�N�D� �R�E�S�P�O�N�S�E� �U�N�D�E�R� �3�7� �C�L�B�R�.�§� �1�.�1�1�1� �P�a�g�e� �5� 
�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�/�9�7�8�,�7�6�0� �D�R�E� �4�8�2�0�.�0�0�7�U�8�5�4� 
�F�i�l�i�n�g� �D�a�t�e�:� �M�a�y� �1�4�,� �2�0�1�8� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�O�R�Y� 
� � 

�R�E�M�A�R�K�S� 

�T�h�i�s� �r�e�s�p�o�n�d�s� �t�o� �t�h�e� �N�o�n�-�F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �d�a�t�e�d� �O�c�t�o�b�e�r� �1�0�,� �2�0�1�8�.� 

�C�l�a�i�m�s� �1� �a�n�d� �7� �a�r�e� �p�r�e�s�e�n�t�l�y� �a�m�e�n�d�e�d�.� �N�o� �c�l�a�i�m�s� �a�r�e� �p�r�e�s�e�n�t�l�y� �c�a�n�c�e�l�e�d�,� �a�n�d� �c�l�a�i�m�s� �1� �a�n�d� 

�2�0�-�2�1� �w�e�r�e� �c�a�n�c�e�l�e�d� �p�r�e�v�i�o�u�s�l�y�.� �N�e�w� �c�l�a�i�m� �2�2� �i�s� �p�r�e�s�e�n�t�l�y� �a�d�d�e�d�.� �A�s� �a� �r�e�s�u�l�t�,� �c�l�a�i�m�s� �2�-�1�9� �a�n�d� �2�2� 

�a�r�e� �n�o�w� �p�e�n�d�i�n�g� �i�n� �t�h�i�s� �a�p�p�l�i�c�a�t�i�o�n�.� 

�C�l�a�i�m� �2� �i�s� �p�r�e�s�e�n�t�l�y� �a�m�e�n�d�e�d� �t�o� �r�e�c�i�t�e�  ��.�.�.�a� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� �p�r�o�m�o�t�e�r� �c�o�m�p�r�i�s�i�n�g� �[�[�B�r�o�,� 

�]�J�H�B�r�,� �B�r�,� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�.�.�. �� 

�C�l�a�i�m� �7� �i�s� �p�r�e�s�e�n�t�l�y� �a�m�e�n�d�e�d� �t�o� �r�e�c�i�t�e�  ��.�.�.� �w�h�e�r�e�i�n� �a�-�p�r�e�m�o�t�e�r�-�p�r�e�e�u�r�s�e�r�i�s�-�e�m�t�h�e� �c�o�a�l�.� 

�c�o�m�p�r�i�s�e�s� �a�d�d�e�d� �B�r�,� �H�B�r� �B�r�,� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�.�.�. �� �S�u�p�p�o�r�t� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �t�h�e� 
� � 

�a�p�p�l�i�c�a�t�i�o�n� �a�s�-�f�i�l�e�d� �a�t� �p�a�r�a�g�r�a�p�h�s� �[�0�0�5�0�]� �(�p�r�o�m�o�t�e�r� �c�a�n� �b�e� �b�r�o�m�i�d�e�,� �B�r�)�,� �[�0�0�6�4�]� �a�n�d� �[�0�0�8�8�]� 

�(�b�r�o�m�i�n�e�,� �b�r�o�m�i�d�e�,� �o�r� �H�B�r� �c�a�n� �b�e� �p�r�o�m�o�t�e�r�)�,� �[�0�0�3�5�]� �(�p�r�o�m�o�t�e�r� �c�a�n� �b�e� �i�n�t�r�o�d�u�c�e�d� �u�p�s�t�r�e�a�m� �o�f� �t�h�e� 

�c�o�m�b�u�s�t�o�r�}�,� �p�a�r�a�g�r�a�p�h�s� �[�0�0�9�8�]�-�[�0�1�0�7�]� �F�a�d�d�i�t�i�v�e �� �c�a�n� �m�e�a�n� �p�r�o�m�o�t�e�r�)�,� �a�n�d� �F�I�G�.� �6� �(�t�h�e� �a�d�d�i�t�i�v�e� �c�a�n� 

�b�e� �a�d�d�e�d� �t�o� �t�h�e� �c�o�a�l�)�.� 

�N�e�w� �c�l�a�i�m� �2�2� �r�e�c�i�t�e�s�  ��.�.�.� �w�h�e�r�e�i�n� �t�h�e� �c�o�a�l� �c�o�m�p�r�i�s�e�s� �a�d�d�e�d� �h�a�l�i�d�e� �s�o�r�b�e�n�t� �e�n�h�a�n�c�e�m�e�n�t� 

�a�d�d�i�t�i�v�e�. �� �S�u�p�p�o�r�t� �c�a�n� �b�e� �f�o�u�n�d� �a�t� �p�a�r�a�g�r�a�p�h�s� �[�0�0�9�8�]�-�[�0�1�0�7�]� �(�a�d�d�i�t�i�v�e �� �c�a�n� �m�e�a�n� �p�r�o�m�o�t�e�r�)�,� 

�p�a�r�a�g�r�a�p�h� �[�0�0�1�0�]� �(�t�h�e� �a�d�d�i�t�i�v�e�s� �c�a�n� �b�e� �c�a�l�l�e�d�  ��s�o�r�b�e�n�t� �e�n�h�a�n�c�e�m�e�n�t� �a�d�d�i�t�i�v�e�s ��)�,� �a�n�d� �F�I�G�.� �6� �(�t�h�e� 

�a�d�d�i�t�i�v�e� �c�a�n� �b�e� �a�d�d�e�d� �t�o� �t�h�e� �c�o�a�l�)�.� 

�N�o� �n�e�w� �m�a�t�t�e�r� �i�s� �a�d�d�e�d� �v�i�a� �t�h�e� �a�m�e�n�d�m�e�n�t�s� �h�e�r�e�i�n�.� 

�t�h�e� �R�e�j�e�c�t�i�o�n� �o�f� �C�l�a�i�m�s� �U�n�d�e�r� �$�1�1�2� 

�L� �T�h�e� �O�f�f�i�c�e� �A�c�t�i�o�n� �r�e�j�e�c�t�e�d� �c�l�a�i�m� �7� �u�n�d�e�r� �3�5� �U�S�C� �§� �1�1�9�(�a�)� �o�r� �3�5� �U� �S�C�.� �$� �1�1�2� �(�p�r�e�-�A�T�A�)� 

� � 

� � 

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

�e� �T�h�e� �O�f�f�i�c�e� �A�c�t�i�o�n� �s�t�a�t�e�s�  ��.�.� �[�t�]�h�e� �c�o�m�b�u�s�t�i�n�g� �o�f� �t�h�e� �c�o�a�l� �f�o�r�m�i�n�g� �t�h�e� �h�a�l�o�g�e�n� �o�r� �h�a�l�i�d�e� 

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

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

�C�l�a�i�m� �7� �i�s� �p�r�e�s�e�n�t�l�y� �a�m�e�n�d�e�d� �t�o� �r�e�c�i�t�e�  ��.�.�.� �w�h�e�r�e�i�n� �a�-�p�r�e�m�o�t�e�r�-�p�r�e�c�u�r�s�e�r�i�s�-�o�n�-�t�h�e� �c�o�a�l�.� 

�c�o�m�p�r�i�s�e�s� �a�d�d�e�d� �B�r�,� �H�B�r�.� �B�r�,� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �t�h�e�r�e�o�f�.�.�. �� 
� � 

�A�p�p�l�i�c�a�n�t� �t�h�e�r�e�f�o�r�e� �r�e�s�p�e�c�t�f�u�l�l�y� �r�e�q�u�e�s�t�s� �r�e�c�o�n�s�i�d�e�r�a�t�i�o�n� �a�n�d� �w�i�t�h�d�r�a�w�a�l� �o�f� �t�h�e� �r�e�j�e�c�t�i�o�n� �o�f� 

�c�l�a�i�m� �7� �u�n�d�e�r� �3�5� �U�.�S�.�C�.� �$� �1�1�2�(�a�)� �o�r� �3�5� �U�.�S�.�C�.� �$� �1�1�2� �(�p�r�e�-�A�L�A�)�,� �f�i�r�s�t� �p�a�r�a�g�r�a�p�h�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�S�/�K�N� �1�5�/�9�7�8�.�7�6�8� �P�A�T�E�N�T� 
� � 

� � 

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

�I�n�v�e�n�t�o�r�(�s�}�:� �E�d�w�i�n� �8�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,� �7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�S�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

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

�M�S� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�T�n� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �t�h�e� �d�u�t�y� �i�m�p�o�s�e�d� �b�y� �3�7� �C�.�F�.�R�.� �$� �1�.�5�6�,� �a�n�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� 

�C�F�R�.� �§�§� �1�.�9�7� �e�f�.� �s�e�g�.�,� �t�h�e� �e�n�c�l�o�s�e�d� �m�a�t�e�r�i�a�l�s� �a�r�e� �b�r�o�u�g�h�t� �t�o� �t�h�e� �a�t�t�e�n�t�i�o�n� �o�f� �t�h�e� �E�x�a�m�i�n�e�r� �f�o�r� 

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

�r�e�q�u�e�s�t�s� �t�h�a�t� �t�h�i�s� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �b�e� �e�n�t�e�r�e�d� �a�n�d� �t�h�e� �d�o�c�u�m�e�n�t�s� �l�i�s�t�e�d� �o�n� �t�h�e� 

�a�t�t�a�c�h�e�d� �P�T�O� �1�4�4�9� �F�o�r�m� �b�e� �c�o�n�s�i�d�e�r�e�d� �b�y� �t�h�e� �E�x�a�m�i�n�e�r� �a�n�d� �m�a�d�e� �o�f� �r�e�c�o�r�d�.� �P�u�r�s�u�a�n�t� �t�o� �t�h�e� 

�p�r�o�v�i�s�i�o�n�s� �o�f� �M�P�E�P� �6�0�9�,� �A�p�p�l�i�c�a�n�t� �r�e�q�u�e�s�t�s� �t�h�a�t� �a� �c�o�p�y� �o�f� �t�h�e� �P�T�O� �1�4�4�9� �F�o�r�m�,� �i�n�i�t�i�a�l�e�d� �a�s� �b�e�i�n�g� 

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

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�E�R�.� �§� �1�9�7�0�9�0�)�,� �A�p�p�l�i�c�a�n�t� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�s� �t�h�e� �C�o�m�m�i�s�s�i�o�n�e�r� �t�o� 

�c�h�a�r�g�e� �t�h�e� �f�e�e� �o�f� �$�2�4�0�.�0�0� �a�s� �s�e�t� �f�o�r�t�h� �i�n� �3�7� �C�E�R�.� �$� �1�.�1�7�(�p�)�,� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� 

�P�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �d�e�f�i�c�i�e�n�c�i�e�s�,� �o�r� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�N�o�.� �1�9�-�0�7�4�3�.� 

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�F�R�.� �$� �1�.�9�8�(�a�}�(�2�)�,� �c�o�p�i�e�s� �o�f� �c�i�t�e�d� �U�.�S�.� �P�a�t�e�n�t�s� �a�n�d� �P�u�b�l�i�s�h�e�d� 

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

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

�c�o�p�i�e�s� �o�f� �f�o�r�e�i�g�n� �p�a�t�e�n�t� �d�o�c�u�m�e�n�t�s� �a�n�d� �n�o�n�-�p�a�t�e�n�t� �l�i�t�e�r�a�t�u�r�e� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� �C�F�R� �§� 

�1�9�8�0�)�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3�1�0
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�U�n�d�e�r� �t�h�e� �P�s�o�m�i�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�e� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�s� 

�M�o�d�i�f�i�e�d� �f�o�r�m� �P�T�C�/�S�B�/�O�8�A�(�0�:� 
�k� �O�f�f�i�c�e�:� �U�S�.� �D�E�P�A�R�T�M�E� 

�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� 
�U�S� �P�a�t�e�n�t� �A� �T�r�a�d�e�m�a�r�i� 

� � � 

� � 

� � � � � � 

� � � � 

�O�M�B� �8�5�1�-�0�0�3�1� 
�O�F� �C�O�M�M�E�R�C�E� 

�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 

�E�s
� � � 

� � 

�S�u�b�s�t�i�t�u�t�e� �f�o�r� �f�o�r�m� �1�4�4�9�A�/�P�T�O� 

�S�T�A�T�E�M�E�N�T� �B�Y� �A�P�P�L�I�C�A�N�T� 

�C�o�m�p�l�e�t�e� �i�f� �K�n�o�w�n� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�/�9�7�8�,� �7�6�0� 
� � 

�I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� �F�i�l�i�n�g� �D�a�t�e� �M�a�y� �1�4�,� �2�0�1�8� 
� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r� �E�d�w�i�n� �$�.� �O�l�s�o�n� 
� � 

� � 

�(�U�s�e� �a�s� �m�a�n�y� �s�h�e�e�t�s� �a�s� �n�e�c�e�s�s�a�r�y�)� �G�r�o�u�g� �A�r�t� �U�n�i�t� �1�7�7�6� 

�E�x�a�m�i�n�e�r� �N�a�m�e� �A�m�b�e�r� �O�r�l�a�n�d�o� � � 
� � 

� � 

�S�h�e�e�t� �1� �o�f� �4� � � �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.�0�0�7�U�S�4� 
� � 

� � 

�U�S� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
� � 

�E�x�a�m�i�n�e�r� 
�i�n�i�t�i�a�l� �*� 

�U�S�P� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 

� � 

�U�S�-�4�,�0�1�3�,� �5�1�6� �2�2�/�1�9�7�7� �G�r�e�e�n�f�i�e�l�d�,� �C�h�a�r�l�e�s�,� �e�t� �a�l�.� 
� � 

�U�S�-�4�,�6�9�9�,� �8�9�6� �1�0�/�1�3�/�1�9�8�7� �S�i�n�g�,� �K�e�n�n�e�t�h� �S�,� �e�t� �a�l�.� 
� � 

�U�S�-�1�0�,�1�3�0�,�9�3�0� �1�1�/�2�0�/�2�0�1�8� �O�l�s�o�n�,� �E�d�w�i�n� �S� 
� � � � �U�S�-�2�0�1�3�8�0�2�8�0�8�7�0�A�1� � � � � �1�0�/�4�/�2�0�1�8� �O�l�s�o�n�,� �E�d�w�i�n� �S�,� �e�t� �a�l�.� 
� � 

� � 

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

� � � � � � � � 
� � 

� � 

� � 

�E�x�a�m�i�n�e�r� �F�o�r�e�i�g�n� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� �T�i� 
�i�n�i�t�i�a�l� �*� 

�O�T�H�E�R� �D�O�C�U�M�E�N�T�S�  �� �N�O�N� �P�A�T�E�N�T� �L�I�T�E�R�A�T�U�R�E� �D�O�C�U�M�E�N�T�S� 
�E�x�a�m�i�n�e�r� �!� �i�n�c�l�u�d�e� �n�a�m�e� �o�f� �t�h�e� �a�u�t�h�o�r� �{�i�n� �C�A�P�I�T�A�L� �L�E�T�T�E�R�S�)�,� �t�i�t�l�e� �o�f� �t�h�e� �a�r�t�i�c�l�e� �(�w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e�}�,� �t�i�t�l�e� �o�f� �t�h�e� �i�t�e�m� �(�H�o�o�k�,� �m�a�g�a�z�i�n�e�,� �T�1� 

�I�n�i�t�i�a�l� �*� �j�o�u�r�n�a�l�,� �s�e�r�i�a�l�,� �s�y�m�p�o�s�i�u�m�,� �c�a�t�a�l�o�g�,� �e�t�c�.�)�,� �d�a�t�e�,� �p�a�g�e�(�s�}�,� �v�o�l�u�m�e�-�i�s�s�u�e� �n�u�m�b�e�r�(�s�}�,� �p�u�b�l�i�s�h�e�r�,� �c�i�t�y� �a�n�d�/�o�r� �c�o�u�n�t�r�y� �w�h�e�r�e� 
�p�u�b�l�i�s�h�e�d�,� 

� � 

 ��A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�4�/�7�1�2�,�5�5�8�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�0�-�1�9�-�1�8�"�,� �2�6� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�4�/�7�1�2�,�5�5�8�,� �N�o�n�-�F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�0�-�1�9�-�1�8�"�,� �3�5� �p�g�s� 
� � 

 ��A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�2�9�5� �5�9�4�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�i�e�d� �1�0�-�2�3�-�1�8�"�,� �2�0� �p�g�s� 
� � 

 ��A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�5�8�3� �,�3�5�9�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�0�-�2�2�-�1�8�"�,� �1�2� �p�a�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�7�4�,�3�4�3�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�0�-�2�9�-�1�8�"�,� �2�2� �p�g�s� 
� � 

 ��A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�9�7� �,�0�9�1�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�1�-�0�2�-�1�8�"�,� �2�7� �p�g�s� 
� � 

 ��E�u�r�o�p�e�a�n� �A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�4�7�1�1�1�0�6�.�6�,� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �1�0�-�1�5�-�1�8� �t�o� �O�f�f�i�c�e� �A�c�t�i�o�n� 
�m�a�i�l�e�d� �0�6�-�0�5�-�1�8�"�,� �w�/� �E�n�g�l�i�s�h� �C�l�a�i�m�s�,� �1�5� �p�g�s� 
� � � � � � �P�I�E�T�R�Z�A�K�,� �e�t� �a�l�.�,� �"�P�r�e�p�a�r�a�t�i�o�n� �o�f� �n�i�r�o�g�e�n�-�e�n�r�i�c�h�e�d� �a�c�t�i�v�a�t�e�d� �c�a�r�b�o�n�s� �f�r�o�m� �b�r�o�w�n� �c�o�a�l�"�,� 

�E�n�e�r�g�y� �a�n�d� �F�u�e�l�s� �2�0�.�3�,� �(�2�0�0�6�)�,� �1�2�7�5�-�1�2�8�0� � � � � 
� � 

� � 

�E�X�A�M�I�N�E�R� �D�A�T�E� �C�O�N�S�I�D�E�R�E�D� 
� � 

�*� �E�X�A�M�I�N�E�R�:� �I�n�i�t�i�a�l� �i�f� �r�e�f�e�r�e�n�c�e� �c�o�n�s�i�d�e�r�e�d�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� �c�i�t�a�t�i�o�n� �i�s� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �M�P�E�P� �6�0�9�.� �D�r�a�w� �l�i�n�e� �t�h�r�o�u�g�h� �c�i�t�a�t�i�o�n� �i�f� �n�o�t� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �a�n�d� �n�o�t� 
�c�o�n�s�i�d�e�r�e�d�.� �I�n�c�l�u�d�e� �c�o�p�y� �o�f� �t�h�i�s� �f�o�r�m� �w�i�t�h� �n�e�x�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �a�p�p�l�i�c�a�n�t�.� �1� �A�p�p�l�i�c�a�n�t� �i�s� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �m�a�r�k� �h�e�r�e� �i�f� �E�n�g�l�i�s�h� �l�a�n�g�u�a�g�e� �T�r�a�n�s�l�a�t�i�o�n� �i�s� �a�t�t�a�c�h�e�d� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3�1�2
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�A�i�s� �1�5�/�9�7�8�,�7�6�0� 
�P�A�T�E�N�T� 

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

� � 

�I�n�v�e�n�t�o�r�(�s�}�;� �E�d�w�i�n� �$�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�M�B�E�R� �R�O�S�E� �O�R�L�A�N�D�O� 
�A�p�p�l�i�c�a�t�i�o�n� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 
�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t� �N�o�.�:� �4�8�2�0�.�0�0�7�U�S�4� 
�C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � 

�D�E�C�L�A�R�A�T�I�O�N� �U�N�D�E�R� �3�7� �C�.�E�.�R�.�S� �1�.�1�3�2� 
� � 

�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�L� �J�o�h�n� �P�a�v�l�i�s�h�,� �d�e�c�l�a�r�e� �a�n�d� �s�a�y� �a�s� �f�o�l�l�o�w�s�:� 

�1�.� �T� �h�a�v�e� �b�e�e�n� �t�h�e� �C�h�i�e�f� �T�e�c�h�n�o�l�o�g�y� �O�f�f�i�c�e�r� �a�n�d� �S�e�n�i�o�r� �V�i�c�e� �P�r�e�s�i�d�e�n�t� �o�f� �M�i�d�w�e�s�t� 

�E�n�e�r�g�y� �E�m�i�s�s�i�o�n�s� �C�o�r�p�o�r�a�t�i�o�n� �s�i�n�c�e� �N�o�v�e�m�b�e�r� �1�6�,� �2�0�1�4�.� �P�r�i�o�r� �t�o� �t�h�i�s�,� �I� �s�e�r�v�e�d� �a�s� �a�n� 

�E�x�e�c�u�t�i�v�e� �C�o�n�s�u�l�t�a�n�t� �A�d�v�i�s�o�r� �t�o� �M�i�d�w�e�s�t� �E�n�e�r�g�y� �E�m�i�s�s�i�o�n�s� �C�o�r�p�o�r�a�t�i�o�n�.� �P�r�i�o�r� �t�o� 

�j�o�i�n�i�n�g� �M�i�d�w�e�s�t� �E�n�e�r�g�y� �E�m�i�s�s�i�o�n�s� �C�o�r�p�o�r�a�t�i�o�n�,� �I� �w�a�s� �a� �S�e�n�i�o�r� �R�e�s�e�a�r�c�h� �A�d�v�i�s�o�r� �a�n�d� �t�h�e� 

�D�i�r�e�c�t�o�r� �o�f� �t�h�e� �C�e�n�t�e�r� �f�o�r� �A�i�r� �T�o�x�i�c� �M�e�t�a�l�s� �P�r�o�g�r�a�m� �a�t� �t�h�e� �E�n�e�r�g�y� �&� �E�n�v�i�r�o�n�m�e�n�t�a�l� 

�R�e�s�e�a�r�c�h� �C�e�n�t�e�r� �i�n� �G�r�a�n�d� �F�o�r�k�s�,� �N�o�r�t�h� �D�a�k�o�t�a�.� �I� �h�a�v�e� �o�v�e�r� �2�5� �y�e�a�r�s� �o�f� �m�e�r�c�u�r�y�-�r�e�l�a�t�e�d� 

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

�p�r�i�m�a�r�y� �a�r�e�a�s� �o�f� �i�n�t�e�r�e�s�t� �a�n�d� �e�x�p�e�r�t�i�s�e� �i�n�c�l�u�d�e� �r�e�s�e�a�r�c�h�,� �t�e�c�h�n�i�c�a�l� �c�o�n�s�u�l�t�a�t�i�o�n� �a�n�d� 

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

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

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

�t�e�c�h�n�o�l�o�g�i�e�s� �f�o�r� �c�o�m�m�e�r�c�i�a�l� �a�p�p�l�i�c�a�t�i�o�n�s�.� �O�v�e�r� �t�h�e� �l�a�s�t� �1�5� �y�e�a�r�s�,� �I� �h�a�v�e� �s�p�e�n�t� �m�u�c�h� �t�i�m�e� 

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

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

�e�x�p�e�r�i�e�n�c�e� �a�n�d� �h�a�v�e� �w�o�r�k�e�d� �f�o�r� �a�n� �e�n�g�i�n�e�e�r�i�n�g�/�c�o�n�s�u�l�t�i�n�g� �c�o�m�p�a�n�y�,� �B�l�a�c�k� �&� �V�e�a�t�c�h�,� 

�w�h�e�r�e� �I� �s�e�r�v�e�d� �a�s� �U�n�i�t� �L�e�a�d�e�r�/�S�y�s�t�e�m� �E�n�g�i�n�e�e�r�.� �|� �a�m� �a� �p�r�o�f�e�s�s�i�o�n�a�l� �e�n�g�i�n�e�e�r�,� �a� �m�e�m�b�e�r� 

�o�f� �t�h�e� �A�m�e�r�i�c�a�n� �S�o�c�i�e�t�y� �o�f� �M�e�c�h�a�n�i�c�a�l� �E�n�g�i�n�e�e�r�s�,� �a�n�d� �a� �m�e�m�b�e�r� �o�f� �t�h�e� �A�i�r� �&� �W�a�s�t�e� 

�M�a�n�a�g�e�m�e�n�t� �A�s�s�o�c�i�a�t�i�o�n� �(�A�&� �W�M�A�)�.� �I� �s�e�r�v�e� �o�n� �n�u�m�e�r�o�u�s� �p�r�o�f�e�s�s�i�o�n�a�l� �a�n�d� �t�e�c�h�n�i�c�a�l� 

�c�o�m�m�i�t�t�e�e�s� �a�n�d� �a�m� �a� �U�.�S�.� �R�e�p�r�e�s�e�n�t�a�t�i�v�e� �o�n� �t�h�e� �M�e�r�c�u�r�y� �E�m�i�s�s�i�o�n�s� �f�r�o�m� �C�o�a�l� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �E�x�p�e�r�t�s� �W�o�r�k�i�n�g� �G�r�o�u�p� �o�n� �R�e�d�u�c�i�n�g� �E�m�i�s�s�i�o�n�s� �f�r�o�m� �C�o�a�l� �a�n�d� �a� �m�e�m�b�e�r� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3�1�3
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�E�l�e�c�t�r�o�n�i�c� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �F�e�e� �T�r�a�n�s�m�i�t�t�a�l� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

� � 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�a�y�-�2�0�1�8� 
� � 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

� � 

� � � � � � 

� � 

� � 

�F�i�l�e�r�:� �S�t�e�v�e�n� �M�.� �R�e�i�d�/�M�e�g�a�n� �R�e�e�d� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�F�i�l�e�d� �a�s� �L�a�r�g�e� �E�n�t�i�t�y� 

�F�i�l�i�n�g� �F�e�e�s� �f�o�r� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�«�g�s� �.� �S�u�b�-�T�o�t�a�l� �i�n� 
�D�e�s�c�r�i�p�t�i�o�n� �F�e�e� �C�o�d�e� �Q�u�a�n�t�i�t�y� �A�m�o�u�n�t� �U�S�D�(�$�)� 

� � � � � � � � � � 

�B�a�s�i�c� �F�i�l�i�n�g�:� 

� � 

�P�a�g�e�s�:� 

� � 

�C�l�a�i�m�s�:� 

� � 

�M�i�s�c�e�l�l�a�n�e�o�u�s�-�F�i�l�i�n�g�:� 

� � 

�P�e�t�i�t�i�o�n�:� 

� � 

�P�a�t�e�n�t�-�A�p�p�e�a�l�s�-�a�n�d�-�I�n�t�e�r�f�e�r�e�n�c�e�:� 

� � 

�P�o�s�t�-�A�l�l�o�w�a�n�c�e�-�a�n�d�-�P�o�s�t�-�I�s�s�u�a�n�c�e�:� 

� � � � �E�x�t�e�n�s�i�o�n�-�o�f�-�T�i�m�e�:� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3�2�5� 

� 
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� � 

�E�l�e�c�t�r�o�n�i�c� �A�c�k�n�o�w�l�e�d�g�e�m�e�n�t� �R�e�c�e�i�p�t� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�E�F�S� �I�D�:� �3�4�4�7�0�5�6�4� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 

�C�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r�:� �6�4�3�2� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

�C�u�s�t�o�m�e�r� �N�u�m�b�e�r�:� �2�1�1�8�6� 

�F�i�l�e�r�:� �S�t�e�v�e�n� �M�.� �R�e�i�d�/�M�e�g�a�n� �R�e�e�d� 

�F�i�l�e�r� �A�u�t�h�o�r�i�z�e�d� �B�y�:� �S�t�e�v�e�n� �M�.� �R�e�i�d� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�R�e�c�e�i�p�t� �D�a�t�e�:� �0�3�-�D�E�C�-�2�0�1�8� 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�A�Y�-�2�0�1�8� 

�T�i�m�e� �S�t�a�m�p�:� �1�7�:�5�9�:�3�1� 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e�:� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�P�a�y�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�:� 

�S�u�b�m�i�t�t�e�d� �w�i�t�h� �P�a�y�m�e�n�t� �y�e�s� 

�P�a�y�m�e�n�t� �T�y�p�e� �D�A� 

�P�a�y�m�e�n�t� �w�a�s� �s�u�c�c�e�s�s�f�u�l�l�y� �r�e�c�e�i�v�e�d� �i�n� �R�A�M� �$�2�4�0� 

�R�A�M� �c�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r� �1�2�0�4�1�8�I�N�T�E�F�S�W�0�0�0�0�5�1�5�7�1�9�0�7�4�3� 

�D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�A�u�t�h�o�r�i�z�e�d� �U�s�e�r� � � � � � � �T�h�e� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� �U�S�P�T�O� �i�s� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�d� �t�o� �c�h�a�r�g�e� �i�n�d�i�c�a�t�e�d� �f�e�e�s� �a�n�d� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �a�s� �f�o�l�l�o�w�s�:� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
� � 

�P�a�g�e� �3�2�7� 
� 
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�I�N� �T�H�E� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
� � 

�I�n�v�e�n�t�o�r�(�s�}�:� �E�d�w�i�n� �$�.� �O�l�s�o�n� �e�t� �a�l�.� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�D�o�c�k�e�t� �N�o�.�:� �4�8�2�0�.� �0�0�7�U�S�4� �S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� 
�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�u�e� �D�a�t�e�:� �J�a�n�u�a�r�y� �1�0�,� �2�0�1�9� 
�E�x�a�n�u�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� �G�r�o�u�p� �Á�r�t� �U�n�i�t�:� �1�7�7�6� 
�C�u�s�t�o�m�e�r� �N�o�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�:� �6�4�3�2� 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�r�o�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�4�0�6� 

�W�e� �a�r�e� �t�r�a�n�s�m�i�t�t�i�n�g� �h�e�r�e�w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�t�t�a�c�h�e�d� �i�t�e�m�s� �(�a�s� �i�n�d�i�c�a�t�e�d� �w�i�t�h� �a�n�  ��X ��)�:� 

�X� �A�m�e�n�d�m�e�n�t� �a�n�d� �R�e�s�p�o�n�s�e� �u�n�d�e�r� �3�7� �C�F�R�.� �§� �1�.�1�1�1� �(�2�5� �p�g�s�)� 
�X� �S�u�p�p�l�e�m�e�n�t�a�l� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �{�2� �p�a�s�.�}�,� �F�o�r�m� �1�4�4�9� �(�1� �p�e�.�)� �C�o�p�i�e�s� �o�f� �C�i�t�e�d� �R�e�f�e�r�e�n�c�e�s� 

�(�8�)�.� 
�X� �A�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �c�h�a�r�g�e� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �1�9�-�0�7�4�3� �i�n� �t�h�e� �a�m�o�u�n�t� �o�f� �$�2�4�0�.�0�0� �t�o� �c�o�v�e�r� �t�h�e� �f�e�e� �f�o�r� 

�c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �u�n�d�e�r� �3�7� �C�.�F�.�R�.� �$� �1�.�9�7�(�c�)�.� 
�X� �D�e�c�l�a�r�a�t�i�o�n� �U�n�d�e�r� �3�7� �C�F�R�.� �$� �1�.�1�3�2� �(�1�2� �p�g�s�)� 

�I�f� �n�o�t� �p�r�o�v�i�d�e�d� �f�o�r� �i�n� �a� �s�e�p�a�r�a�t�e� �p�a�p�e�r� �f�l�e�d� �h�e�r�e�w�i�t�h�,� �p�l�e�a�s�e� �c�o�n�s�i�d�e�r� �t�h�i�s� �a� �P�E�T�I�T�I�O�N� �F�O�R� �E�X�T�E�N�S�I�O�N� �O�F� �T�I�M�E� �f�o�r� 
�s�u�f�f�i�c�i�e�n�t� �n�u�m�b�e�r� �o�f� �m�o�n�t�h�s� �t�o� �e�n�t�e�r� �t�h�e�s�e� �p�a�p�e�r�s� �a�n�d� �p�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �c�r�e�d�i�t� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� 
�A�c�c�o�u�n�t� �N�o�.� �1�9�-�6�7�4�3�.� �I�f� �a�p�p�l�i�c�a�b�l�e�,� �a�n�y� �p�a�p�e�r�s� �o�r� �f�e�e�s� �s�u�p�p�l�i�e�d� �h�e�r�e�w�i�t�h� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �t�i�m�e�l�y� �f�i�l�e�d� �p�u�r�s�u�a�n�t� �t�o� �3�7� 
�C�L�F�.� �§� �1�.�7�(�a�)�,� �t�h�e� �r�e�s�p�o�n�s�e� �p�e�r�i�o�d� �f�a�l�l�i�n�g� �o�n� �a� �F�e�d�e�r�a�l� �H�o�l�i�d�a�y�,� �S�a�t�u�r�d�a�y� �o�r� �S�u�n�d�a�y� �b�e�i�n�g� �e�x�t�e�n�d�e�d� �t�o� �t�h�e� �n�e�x�t� �s�u�c�c�e�e�d�i�n�g� 
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�E�x�a�m�i�n�e�r� �|� �I�n�c�l�u�d�e� �n�a�m�e� �o�f� �t�h�e� �a�u�t�h�o�r� �(�i�n� �C�A�P�I�T�A�L� �L�E�T�T�E�R�S�)�,� �t�i�t�l�e� �o�f� �t�h�e� �a�r�t�i�c�l�e� �(�w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e�)�,� �t�i�t�l�e� �o�f� �t�h�e� �i�t�e�m� �(�b�o�o�k�,� �m�a�g�a�z�i�n�e�,� �T�1� 
�I�n�i�t�i�a�l� �*� �j�o�u�r�n�a�l�,� �s�e�r�i�a�l�,� �s�y�m�p�o�s�i�u�m�,� �c�a�t�a�l�o�g�,� �e�t�c�.�)�,� �d�a�t�e�,� �p�a�g�e�(�s�)�,� �v�o�l�u�m�e�-�i�s�s�u�e� �n�u�m�b�e�r�(�s�)�,� �p�u�b�l�i�s�h�e�r�,� �c�i�t�y� �a�n�d�/�o�r� �c�o�u�n�t�r�y� �w�h�e�r�e� 

�p�u�b�l�i�s�h�e�d�.� 

�"�C�a�n�a�d�i�a�n� �A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �2�,�9�0�4�,�0�3�9�,� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�2�-�1�8�-�1�9�"�,� �6� �p�g�s� 

� � 

� � � � � � � � � � 
� � 

� � 

�E�X�A�M�I�N�E�R� �D�A�T�E� �C�O�N�S�I�D�E�R�E�D� 

� � 
�*� �E�X�A�M�I�N�E�R�:� �I�n�i�t�i�a�l� �i�f� �r�e�f�e�r�e�n�c�e� �c�o�n�s�i�d�e�r�e�d�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� �c�i�t�a�t�i�o�n� �i�s� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �M�P�E�P� �6�0�9�.� �D�r�a�w� �l�i�n�e� �t�h�r�o�u�g�h� �c�i�t�a�t�i�o�n� �i�f� �n�o�t� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �a�n�d� �n�o�t� 
�c�o�n�s�i�d�e�r�e�d�.� �I�n�c�l�u�d�e� �c�o�p�y� �o�f� �t�h�i�s� �f�o�r�m� �w�i�t�h� �n�e�x�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �a�p�p�l�i�c�a�n�t�.� �1� �A�p�p�l�i�c�a�n�t� �i�s� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �m�a�r�k� �h�e�r�e� �i�f� �E�n�g�l�i�s�h� �l�a�n�g�u�a�g�e� �T�r�a�n�s�l�a�t�i�o�n� �i�s� �a�t�t�a�c�h�e�d� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�S�/�N�_�1�5�/�9�7�8�,�7�6�0� �P�A�T�E�N�T� 

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

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�S�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�S�U�P�P�L�E�M�E�N�T�A�L� �I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� �S�T�A�T�E�M�E�N�T� 
�U�N�D�E�R� �3�7� �C�.�F�.�R� �§�1�.�9�7�(�e�)�(�2�)� 

� � 

� � 

�M�S� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�I�n� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �t�h�e� �d�u�t�y� �i�m�p�o�s�e�d� �b�y� �3�7� �C�.�F�.�R�.� �§� �1�.�5�6�,� �a�n�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� 

�C�.�F�.�R�.� �8�8� �1�.�9�7� �e�r�.� �s�e�q�.�,� �t�h�e� �e�n�c�l�o�s�e�d� �m�a�t�e�r�i�a�l�s� �a�r�e� �b�r�o�u�g�h�t� �t�o� �t�h�e� �a�t�t�e�n�t�i�o�n� �o�f� �t�h�e� �E�x�a�m�i�n�e�r� �f�o�r� 

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

�r�e�q�u�e�s�t�s� �t�h�a�t� �t�h�i�s� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �b�e� �e�n�t�e�r�e�d� �a�n�d� �t�h�e� �d�o�c�u�m�e�n�t�s� �l�i�s�t�e�d� �o�n� �t�h�e� 

�a�t�t�a�c�h�e�d� �P�T�O� �1�4�4�9� �F�o�r�m� �b�e� �c�o�n�s�i�d�e�r�e�d� �b�y� �t�h�e� �E�x�a�m�i�n�e�r� �a�n�d� �m�a�d�e� �o�f� �r�e�c�o�r�d�.� �P�u�r�s�u�a�n�t� �t�o� �t�h�e� 

�p�r�o�v�i�s�i�o�n�s� �o�f� �M�P�E�P� �6�0�9�,� �A�p�p�l�i�c�a�n�t� �r�e�q�u�e�s�t�s� �t�h�a�t� �a� �c�o�p�y� �o�f� �t�h�e� �P�T�O� �1�4�4�9� �F�o�r�m�,� �i�n�i�t�i�a�l�e�d� �a�s� �b�e�i�n�g� 

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

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�d�)�(�1�)� �a�n�d� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�e�)�(�2�)�,� �A�p�p�l�i�c�a�n�t� �s�t�a�t�e�s� �t�h�a�t� �n�o� 

�i�t�e�m� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �S�u�p�p�l�e�m�e�n�t�a�l� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �w�a�s� �c�i�t�e�d� �i�n� 

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

�i�t�e�m� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �S�u�p�p�l�e�m�e�n�t�a�l� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �w�a�s� �k�n�o�w�n� 

�t�o� �a�n�y� �i�n�d�i�v�i�d�u�a�l� �d�e�s�i�g�n�a�t�e�d� �i�n� �§� �1�.�5�6�(�c�)� �m�o�r�e� �t�h�a�n� �t�h�r�e�e� �m�o�n�t�h�s� �p�r�i�o�r� �t�o� �t�h�e� �f�i�l�i�n�g� �o�f� �t�h�e� 

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

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �$� �1�.�9�8�(�a�)�(�2�)�,� �c�o�p�i�e�s� �o�f� �c�i�t�e�d� �U�.�S�.� �P�a�t�e�n�t�s� �a�n�d� �P�u�b�l�i�s�h�e�d� 

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

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

�c�o�p�i�e�s� �o�f� �f�o�r�e�i�g�n� �p�a�t�e�n�t� �d�o�c�u�m�e�n�t�s� �a�n�d� �n�o�n�-�p�a�t�e�n�t� �l�i�t�e�r�a�t�u�r�e� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� �C�.�F�.�R� �$� 

�1�.�9�8�(�a�)�(�2�)�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�M�o�d�i�f�i�e�d� �f�o�r�m� �P�T�O�/�S�B�/�0�8�A� �(�0�4�-�0�7�)� �O�M�B� �6�5�1�-�0�0�3�1� 
�U�S� �P�a�t�e�n�t� �&� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�:� �U�.�S�.� �D�E�P�A�R�T�M�E�N�T� �O�F� �C�O�M�M�E�R�C�E� 

�U�n�d�e�r� �t�h�e� �P�a�p�e�r�w�o�r�k� �R�e�d�u�c�t�i�o�n� �A�c�t� �o�f� �1�9�9�5�,� �n�o� �p�e�r�s�o�n�s� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �u�n�l�e�s�s� �i�t� �c�o�n�t�a�i�n�s� �a� �v�a�l�i�d� �O�M�B� �c�o�n�t�r�o�l� �n�u�m�b�e�r�.� 
� � � � 

�C�o�m�p�l�e�t�e� �i�f� �K�n�o�w�n� 
� � �S�u�b�s�t�i�t�u�t�e� �f�o�r� �f�o�r�m� �1�4�4�9�A�/�P�T�O� �=� �=� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r� �1�5�/�9�7�8�,�7�6�0� 
� � 

� � 

� � 

� � � � 
� � 

� � � � 
� � 

� � 

� � 

� � � � � � � � � � � � 
� � 

� � 

� � 

� � � � � � � � � � � � 
� � 

� � 

� � 

�p�u�b�l�i�s�h�e�d�.� 

�I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� �F�i�l�i�n�g� �D�a�t�e� �M�a�y� �1�4�,� �2�0�1�8� 
�S�T�A�T�E�M�E�N�T� �B�Y� �A�P�P�L�I�C�A�N�T� �F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r� �E�d�w�i�n� �$�.� �O�l�s�o�n� 

�(�U�s�e� �a�s� �m�a�n�y� �s�h�e�e�t�s� �a�s� �n�e�c�e�s�s�a�r�y�)� �G�r�o�u�p� �A�r�t� �U�n�i�t� �1�7�7�6� 

�E�x�a�m�i�n�e�r� �N�a�m�e� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�h�e�e�t� �1� �0�f�1� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�o�:� �4�8�2�0�.�0�0�7�U�S�4� 

�U�S� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
�E�x�a�m�i�n�e�r� �U�S�P� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� 

�I�n�i�t�i�a�l� �+� 

�U�S�-�2�0�1�9�0�0�0�9�2�4�7�A�1� �1�/�1�0�/�2�0�1�9� �O�l�s�o�n�,� �E�d�w�i�n� �$�,� �e�t� �a�l�.� 

�F�O�R�E�I�G�N� �P�A�T�E�N�T� �D�O�C�U�M�E�N�T�S� 
�E�x�a�m�i�n�e�r� �F�o�r�e�i�g�n� �D�o�c�u�m�e�n�t� �N�u�m�b�e�r� �P�u�b�l�i�c�a�t�i�o�n� �D�a�t�e� �N�a�m�e� �o�f� �P�a�t�e�n�t�e�e� �o�r� �A�p�p�l�i�c�a�n�t� �o�f� �c�i�t�e�d� �D�o�c�u�m�e�n�t� �T�1� 

�I�n�i�t�i�a�l� �*� 

�O�T�H�E�R� �D�O�C�U�M�E�N�T�S�  �� �N�O�N� �P�A�T�E�N�T� �L�I�T�E�R�A�T�U�R�E� �D�O�C�U�M�E�N�T�S� 
�E�x�a�m�i�n�e�r� �|� �I�n�c�l�u�d�e� �n�a�m�e� �o�f� �t�h�e� �a�u�t�h�o�r� �(�i�n� �C�A�P�I�T�A�L� �L�E�T�T�E�R�S�)�,� �t�i�t�l�e� �o�f� �t�h�e� �a�r�t�i�c�l�e� �(�w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e�)�,� �t�i�t�l�e� �o�f� �t�h�e� �i�t�e�m� �(�b�o�o�k�,� �m�a�g�a�z�i�n�e�,� �T�1� 

�I�n�i�t�i�a�l� �*� �j�o�u�r�n�a�l�,� �s�e�r�i�a�l�,� �s�y�m�p�o�s�i�u�m�,� �c�a�t�a�l�o�g�,� �e�t�c�.�)�,� �d�a�t�e�,� �p�a�g�e�(�s�)�,� �v�o�l�u�m�e�-�i�s�s�u�e� �n�u�m�b�e�r�(�s�)�,� �p�u�b�l�i�s�h�e�r�,� �c�i�t�y� �a�n�d�/�o�r� �c�o�u�n�t�r�y� �w�h�e�r�e� 

� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�4�/�7�1�2�,�5�5�8�,� �A�m�e�n�d�m�e�n�t� �a�n�d� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �1�2�-�0�3�-�1�8� �t�o� �N�o�n� �F�i�n�a�l� 
�O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�0�-�1�9�-�1�8�"�,� �2�8� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�4�/�7�1�2�,�5�5�8�,� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�1�-�1�1�-�1�9�"�,� �2�7� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�3�8�2�,�1�1�4�,� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�2�-�1�2�-�1�8�"�,� �4�6� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�5�8�9�,�3�5�9�,� �A�m�e�n�d�m�e�n�t� �a�n�d� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �0�1�-�1�7�-�1�9� �t�o� �N�o�n� �F�i�n�a�l� 
�O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�0�-�2�2�-�1�8�"�,� �1�4� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�7�4�,�3�4�3�,� �A�m�e�n�d�m�e�n�t� �a�n�d� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �1�2�-�0�3�-�1�8� �t�o� �N�o�n� �F�i�n�a�l� 
�O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �1�0�-�2�9�-�1�8�"�,� �3�7� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�7�4�,�3�4�3�,� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�1�-�1�4�-�1�9�"�,� �2�5� �p�g�s� 
� � 

�"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�9�7�,�0�9�1�,� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� �0�1�-�1�1�-�1�9�"�,� �2�0� �p�g�s� 
� � � � �"�A�p�p�l�i�c�a�t�i�o�n� �S�e�r�i�a�l� �N�o�.� �1�5�/�9�9�7�,�0�9�1�,� �R�e�s�p�o�n�s�e� �f�i�l�e�d� �1�2�-�0�3�-�1�8� �N�o�n� �F�i�n�a�l� �O�f�f�i�c�e� �A�c�t�i�o�n� �m�a�i�l�e�d� 

�1�1�-�0�2�-�1�8�"�,� �4�0� �p�g�s� � � � � 
� � 

� � 

�E�X�A�M�I�N�E�R� �D�A�T�E� �C�O�N�S�I�D�E�R�E�D� 
� � 

�*� �E�X�A�M�I�N�E�R�:� �I�n�i�t�i�a�l� �i�f� �r�e�f�e�r�e�n�c�e� �c�o�n�s�i�d�e�r�e�d�,� �w�h�e�t�h�e�r� �o�r� �n�o�t� �c�i�t�a�t�i�o�n� �i�s� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �M�P�E�P� �6�0�9�.� �D�r�a�w� �l�i�n�e� �t�h�r�o�u�g�h� �c�i�t�a�t�i�o�n� �i�f� �n�o�t� �i�n� �c�o�n�f�o�r�m�a�n�c�e� �a�n�d� �n�o�t� 
�c�o�n�s�i�d�e�r�e�d�.� �I�n�c�l�u�d�e� �c�o�p�y� �o�f� �t�h�i�s� �f�o�r�m� �w�i�t�h� �n�e�x�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �t�o� �a�p�p�l�i�c�a�n�t�.� �1� �A�p�p�l�i�c�a�n�t� �i�s� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �m�a�r�k� �h�e�r�e� �i�f� �E�n�g�l�i�s�h� �l�a�n�g�u�a�g�e� �T�r�a�n�s�l�a�t�i�o�n� �i�s� �a�t�t�a�c�h�e�d� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3�7�7� 

� 
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� � 

�E�l�e�c�t�r�o�n�i�c� �P�a�t�e�n�t� �A�p�p�l�i�c�a�t�i�o�n� �F�e�e� �T�r�a�n�s�m�i�t�t�a�l� 
� � 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

� � 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�a�y�-�2�0�1�8� 
� � 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

� � 

� � � � � � 

� � 

� � 

�F�i�l�e�r�:� �D�a�v�i�d� �L�.� �B�u�c�k�/�J�a�m�i�e� �J�o�h�n�s�o�n� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�F�i�l�e�d� �a�s� �L�a�r�g�e� �E�n�t�i�t�y� 

�F�i�l�i�n�g� �F�e�e�s� �f�o�r� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�s�a�e� �.� �S�u�b�-�T�o�t�a�l� �i�n� 
�D�e�s�c�r�i�p�t�i�o�n� �F�e�e� �C�o�d�e� �Q�u�a�n�t�i�t�y� �A�m�o�u�n�t� �U�S�D�(�$�)� 

� � � � � � � � � � 

�B�a�s�i�c� �F�i�l�i�n�g�:� 

� � 

�P�a�g�e�s�:� 

� � 

�C�l�a�i�m�s�:� 

� � 

�M�i�s�c�e�l�l�a�n�e�o�u�s�-�F�i�l�i�n�g�:� 

� � 

�P�e�t�i�t�i�o�n�:� 

� � 

�P�a�t�e�n�t�-�A�p�p�e�a�l�s�-�a�n�d�-�I�n�t�e�r�f�e�r�e�n�c�e�:� 

� � 

�P�o�s�t�-�A�l�l�o�w�a�n�c�e�-�a�n�d�-�P�o�s�t�-�I�s�s�u�a�n�c�e�:� 

� � � � �E�x�t�e�n�s�i�o�n�-�o�f�-�T�i�m�e�:� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3�7�8� 

� 
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� � 

�E�l�e�c�t�r�o�n�i�c� �A�c�k�n�o�w�l�e�d�g�e�m�e�n�t� �R�e�c�e�i�p�t� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�E�F�S� �I�D�:� �3�5�2�5�8�4�3�1� 

�A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� �1�5�9�7�8�7�6�0� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�p�p�l�i�c�a�t�i�o�n� �N�u�m�b�e�r�:� 

�C�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r�:� �6�4�3�2� 

�T�i�t�l�e� �o�f� �I�n�v�e�n�t�i�o�n�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�F�i�r�s�t� �N�a�m�e�d� �I�n�v�e�n�t�o�r�/�A�p�p�l�i�c�a�n�t� �N�a�m�e�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� 

�C�u�s�t�o�m�e�r� �N�u�m�b�e�r�:� �2�1�1�8�6� 

�F�i�l�e�r�:� �D�a�v�i�d� �L�.� �B�u�c�k�/�J�a�m�i�e� �J�o�h�n�s�o�n� 

�F�i�l�e�r� �A�u�t�h�o�r�i�z�e�d� �B�y�:� �D�a�v�i�d� �L�.� �B�u�c�k� 

�A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �N�u�m�b�e�r�:� �4�8�2�0�.�0�0�7�U�S�4� 

�R�e�c�e�i�p�t� �D�a�t�e�:� �2�6�-�F�E�B�-�2�0�1�9� 

�F�i�l�i�n�g� �D�a�t�e�:� �1�4�-�M�A�Y�-�2�0�1�8� 

�T�i�m�e� �S�t�a�m�p�:� �1�6�:�5�4�:�0�8� 

�A�p�p�l�i�c�a�t�i�o�n� �T�y�p�e�:� �U�t�i�l�i�t�y� �u�n�d�e�r� �3�5� �U�S�C� �1�1�1�(�a�)� 

�P�a�y�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�:� 

�S�u�b�m�i�t�t�e�d� �w�i�t�h� �P�a�y�m�e�n�t� �y�e�s� 

�P�a�y�m�e�n�t� �T�y�p�e� �D�A� 

�P�a�y�m�e�n�t� �w�a�s� �s�u�c�c�e�s�s�f�u�l�l�y� �r�e�c�e�i�v�e�d� �i�n� �R�A�M� �$�2�4�0� 

�R�A�M� �c�o�n�f�i�r�m�a�t�i�o�n� �N�u�m�b�e�r� �0�2�2�7�1� �9�I�N�T�E�F�S�W�0�0�0�0�4�0�7�7�1�9�0�7�4�3� 

�D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�A�u�t�h�o�r�i�z�e�d� �U�s�e�r� � � � � � � �T�h�e� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� �U�S�P�T�O� �i�s� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�d� �t�o� �c�h�a�r�g�e� �i�n�d�i�c�a�t�e�d� �f�e�e�s� �a�n�d� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �a�s� �f�o�l�l�o�w�s�:� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
� � 

�P�a�g�e� �3�8�0� 
� 
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�I�N� �T�H�E� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� 
�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

�D�o�c�k�e�t� �N�o�.�:� �4�8�2�0�.�0�0�7�U�S�4� �S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� 
�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�u�e� �D�a�t�e�:� �N�/�A� 
�E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 
�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�:� �6�4�3�2� 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�W�e� �a�r�e� �t�r�a�n�s�m�i�t�t�i�n�g� �h�e�r�e�w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�t�t�a�c�h�e�d� �i�t�e�m�s� �(�a�s� �i�n�d�i�c�a�t�e�d� �w�i�t�h� �a�n�  ��X � ��)�:� 

�X� �C�o�m�m�u�n�i�c�a�t�i�o�n� �C�o�n�c�e�r�n�i�n�g� �P�r�i�o�r� �a�n�d� �C�o�p�e�n�d�i�n�g� �A�p�p�l�i�c�a�t�i�o�n�s� �(�1� �p�g�.�)� 
�X� �S�u�p�p�l�e�m�e�n�t�a�l� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�d�)�(�1�)� �a�n�d� �3�7� �C�.�F�.�R�.� �§� 

�1�.�9�7�(�e�)�(�1�)� �(�2� �p�g�s�.�)�,� �F�o�r�m� �1�4�4�9� �(�1� �p�g�.�)� �C�o�p�i�e�s� �o�f� �C�i�t�e�d� �R�e�f�e�r�e�n�c�e�s� �(�1�)�.� 
�X� �A�u�t�h�o�r�i�z�a�t�i�o�n� �t�o� �c�h�a�r�g�e� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �1�9�-�0�7�4�3� �i�n� �t�h�e� �a�m�o�u�n�t� �o�f� �$�2�4�0�.�0�0� �t�o� �c�o�v�e�r� �t�h�e� �f�e�e� �f�o�r� 

�c�o�n�s�i�d�e�r�a�t�i�o�n� �o�f� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �u�n�d�e�r� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�c�)�.� 
�X� �S�u�p�p�l�e�m�e�n�t�a�l� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �$� �1�.�9�7�(�d�)�(�1�)� �a�n�d� �3�7� �C�.�F�.�R�.� �$� 

�1�.�9�7�(�e�)�(�2�)� �(�2� �p�g�s�.�)�,� �F�o�r�m� �1�4�4�9� �(�1� �p�g�.�)� �C�o�p�i�e�s� �o�f� �C�i�t�e�d� �R�e�f�e�r�e�n�c�e�s� �(�8�)�.� 

�I�f� �n�o�t� �p�r�o�v�i�d�e�d� �f�o�r� �i�n� �a� �s�e�p�a�r�a�t�e� �p�a�p�e�r� �f�i�l�e�d� �h�e�r�e�w�i�t�h�,� �p�l�e�a�s�e� �c�o�n�s�i�d�e�r� �t�h�i�s� �a� �P�E�T�I�T�I�O�N� �F�O�R� �E�X�T�E�N�S�I�O�N� �O�F� �T�I�M�E� �f�o�r� 
�s�u�f�f�i�c�i�e�n�t� �n�u�m�b�e�r� �o�f� �m�o�n�t�h�s� �t�o� �e�n�t�e�r� �t�h�e�s�e� �p�a�p�e�r�s� �a�n�d� �p�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �c�r�e�d�i�t� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� 
�A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� �I�f� �a�p�p�l�i�c�a�b�l�e�,� �a�n�y� �p�a�p�e�r�s� �o�r� �f�e�e�s� �s�u�p�p�l�i�e�d� �h�e�r�e�w�i�t�h� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �t�i�m�e�l�y� �f�i�l�e�d� �p�u�r�s�u�a�n�t� �t�o� �3�7� 
�C�.�F�.�R�.� �§� �1�.�7�(�a�)�,� �t�h�e� �r�e�s�p�o�n�s�e� �p�e�r�i�o�d� �f�a�l�l�i�n�g� �o�n� �a� �F�e�d�e�r�a�l� �H�o�l�i�d�a�y�,� �S�a�t�u�r�d�a�y� �o�r� �S�u�n�d�a�y� �b�e�i�n�g� �e�x�t�e�n�d�e�d� �t�o� �t�h�e� �n�e�x�t� �s�u�c�c�e�e�d�i�n�g� 
�b�u�s�i�n�e�s�s� �d�a�y�.� 

�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�.� �P�.�A�.� �A�N�T� �u�e� �M� �L�A�N� �1�1�,� �À� 
�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� 

�R�e�g�.� �N�o�.� �6�3�,�8�0�3� 

� � � � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�S�/�N�_�1�5�/�9�7�8�,�7�6�0� �P�A�T�E�N�T� 

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

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�S�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 
� � 

�C�O�M�M�U�N�I�C�A�T�I�O�N� �C�O�N�C�E�R�N�I�N�G� �P�R�I�O�R� �O�R� �C�O�P�E�N�D�I�N�G� �A�P�P�L�I�C�A�T�I�O�N�(�S�)� 
� � 

�M�a�i�l� �S�t�o�p� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�P�u�r�s�u�a�n�t� �t�o� �t�h�e� �g�u�i�d�a�n�c�e� �o�f� �M�P�E�P� �§�§� �2�0�0�1�.�0�6�(�b�)� �a�n�d� �2�0�0�4�(�9�)�,� �A�p�p�l�i�c�a�n�t� �w�o�u�l�d� �l�i�k�e� �t�o� 
�b�r�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�d�d�i�t�i�o�n�a�l� �a�p�p�l�i�c�a�t�i�o�n�(�s�)� �t�o� �t�h�e� �E�x�a�m�i�n�e�r ��s� �a�t�t�e�n�t�i�o�n�.� �T�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� 
�t�h�e�s�e� �a�p�p�l�i�c�a�t�i�o�n�s� �i�s� �n�o�t� �i�n�t�e�n�d�e�d� �t�o� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� �s�u�b�j�e�c�t� �m�a�t�t�e�r� �c�l�a�i�m�e�d� �i�n� �a�n�y� �l�i�s�t�e�d� 
�a�p�p�l�i�c�a�t�i�o�n� �i�s�,� �o�r� �h�a�s� �b�e�e�n�,� �s�u�b�s�t�a�n�t�i�a�l�l�y� �s�i�m�i�l�a�r� �t�o� �a�n�y� �c�l�a�i�m� �o�r� �c�l�a�i�m�s� �i�n� �t�h�e� �p�r�e�s�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�.� 

� � �S�e�r�i�a�l� �N�o�.�/� �F�i�l�i�n�g� �D�a�t�e� �A�t�t�o�r�n�e�y� �D�o�c�k�e�t� �T�i�t�l�e� 
�P�a�t�e�n�t� �N�o�.� 
�1�6�/�1�3�0�,�6�7�0� �S�e�p�t�e�m�b�e�r� �1�3�,� �4�8�2�0�.�0�0�5�U�S�2� �S�O�R�B�E�N�T� �C�O�M�P�R�I�S�I�N�G� �C�A�R�B�O�N� 

�2�0�1�8� �A�N�D� �N�I�T�R�O�G�E�N� �A�N�D� �M�E�T�H�O�D�S� 
�O�F� �U�S�I�N�G� �T�H�E� �S�A�M�E� 

�R�e�s�p�e�c�t�f�u�l�l�y� �s�u�b�m�i�t�t�e�d�,� 

�S�C�H�W�E�G�M�A�N� �L�U�N�D�B�E�R�G� �&� �W�O�E�S�S�N�E�R�,� �P�.�A�.� 
�P�.�O�.� �B�o�x� �2�9�3�8� 
�M�i�n�n�e�a�p�o�l�i�s�,� �M�N� �5�5�4�0�2� 
�(�6�1�2�)� �3�4�9�-�9�5�8�0� 

�D�a�t�e� �0�2�/�2�6�/�2�0�1�9� �B�y� �/� �W�N� �l�e� �4� �L�A�N�E� �=�/� 
�N�i�c�h�o�l�a�s� �P�.� �L�a�n�z�a�t�e�l�l�a� 
�R�e�g�.� �N�o�.� �6�3�,�8�0�3� 

� � 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
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�I�N� �T�H�E� �U�N�I�T�E�D� �S�T�A�T�E�S� �P�A�T�E�N�T� �A�N�D� �T�R�A�D�E�M�A�R�K� �O�F�F�I�C�E� 
� � 

� � 

�I�n�v�e�n�t�o�r�(�s�)�:� �E�d�w�i�n� �S�.� �O�l�s�o�n� �e�t� �a�l�.� �E�x�a�m�i�n�e�r�:� �A�m�b�e�r� �O�r�l�a�n�d�o� 

�S�e�r�i�a�l� �N�o�.�:� �1�5�/�9�7�8�,�7�6�0� �G�r�o�u�p� �A�r�t� �U�n�i�t�:� �1�7�7�6� 

�F�i�l�e�d�:� �M�a�y� �1�4�,� �2�0�1�8� �D�o�c�k�e�t�:� �4�8�2�0�.�0�0�7�U�S�4� 

�C�u�s�t�o�m�e�r� �N�o�.�:� �2�1�1�8�6� �C�o�n�f�i�r�m�a�t�i�o�n� �N�o�.�:� �6�4�3�2� 

�T�i�t�l�e�:� �S�O�R�B�E�N�T�S� �F�O�R� �T�H�E� �O�X�I�D�A�T�I�O�N� �A�N�D� �R�E�M�O�V�A�L� �O�F� �M�E�R�C�U�R�Y� 

� � 

�S�U�P�P�L�E�M�E�N�T�A�L� �I�N�F�O�R�M�A�T�I�O�N� �D�I�S�C�L�O�S�U�R�E� �S�T�A�T�E�M�E�N�T� 
�U�N�D�E�R� �3�7� �C�.�F�.�R� �$�1�.�9�7�(�e�)�(�1�)� 

� � 

� � 

�M�S� �A�m�e�n�d�m�e�n�t� 
�C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s� 
�P�.�O�.� �B�o�x� �1�4�5�0� 
�A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0� 

�I�n� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �t�h�e� �d�u�t�y� �i�m�p�o�s�e�d� �b�y� �3�7� �C�.�F�.�R�.� �§� �1�.�5�6�,� �a�n�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �3�7� 

�C�.�F�.�R�.� �8�8� �1�.�9�7� �e�r�.� �s�e�q�.�,� �t�h�e� �e�n�c�l�o�s�e�d� �m�a�t�e�r�i�a�l�s� �a�r�e� �b�r�o�u�g�h�t� �t�o� �t�h�e� �a�t�t�e�n�t�i�o�n� �o�f� �t�h�e� �E�x�a�m�i�n�e�r� �f�o�r� 

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

�r�e�q�u�e�s�t�s� �t�h�a�t� �t�h�i�s� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �b�e� �e�n�t�e�r�e�d� �a�n�d� �t�h�e� �d�o�c�u�m�e�n�t�s� �l�i�s�t�e�d� �o�n� �t�h�e� 

�a�t�t�a�c�h�e�d� �P�T�O� �1�4�4�9� �F�o�r�m� �b�e� �c�o�n�s�i�d�e�r�e�d� �b�y� �t�h�e� �E�x�a�m�i�n�e�r� �a�n�d� �m�a�d�e� �o�f� �r�e�c�o�r�d�.� �P�u�r�s�u�a�n�t� �t�o� �t�h�e� 

�p�r�o�v�i�s�i�o�n�s� �o�f� �M�P�E�P� �6�0�9�,� �A�p�p�l�i�c�a�n�t� �r�e�q�u�e�s�t�s� �t�h�a�t� �a� �c�o�p�y� �o�f� �t�h�e� �P�T�O� �1�4�4�9� �F�o�r�m�,� �i�n�i�t�i�a�l�e�d� �a�s� �b�e�i�n�g� 

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

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�d�)�(�1�)� �a�n�d� �3�7� �C�.�F�.�R�.� �§� �1�.�9�7�(�e�)�(�1�)�,� �A�p�p�l�i�c�a�n�t� �s�t�a�t�e�s� �t�h�a�t� 

�e�a�c�h� �i�t�e�m� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t� �w�a�s� �f�i�r�s�t� �c�i�t�e�d� �i�n� �a�n�y� 

�c�o�m�m�u�n�i�c�a�t�i�o�n� �f�r�o�m� �a� �f�o�r�e�i�g�n� �p�a�t�e�n�t� �o�f�f�i�c�e� �i�n� �a� �c�o�u�n�t�e�r�p�a�r�t� �f�o�r�e�i�g�n� �a�p�p�l�i�c�a�t�i�o�n� �n�o�t� �m�o�r�e� �t�h�a�n� 

�t�h�r�e�e� �m�o�n�t�h�s� �p�r�i�o�r� �t�o� �t�h�e� �f�i�l�i�n�g� �o�f� �t�h�e� �I�n�f�o�r�m�a�t�i�o�n� �D�i�s�c�l�o�s�u�r�e� �S�t�a�t�e�m�e�n�t�.� 

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �$� �1�.�9�7�(�d�)�(�2�)�,� �A�p�p�l�i�c�a�n�t� �h�e�r�e�b�y� �a�u�t�h�o�r�i�z�e�s� �t�h�e� �C�o�m�m�i�s�s�i�o�n�e�r� �t�o� 

�c�h�a�r�g�e� �t�h�e� �f�e�e� �o�f� �$�2�4�0�.�0�0� �a�s� �s�e�t� �f�o�r�t�h� �i�n� �3�7� �C�.�F�.�R�.� �$� �1�.�1�7�(�p�)�,� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� �N�o�.� �1�9�-�0�7�4�3�.� 

�P�l�e�a�s�e� �c�h�a�r�g�e� �a�n�y� �a�d�d�i�t�i�o�n�a�l� �f�e�e�s� �o�r� �d�e�f�i�c�i�e�n�c�i�e�s�,� �o�r� �c�r�e�d�i�t� �a�n�y� �o�v�e�r�p�a�y�m�e�n�t� �t�o� �D�e�p�o�s�i�t� �A�c�c�o�u�n�t� 

�N�o�.� �1�9�-�0�7�4�3�.� 

�P�u�r�s�u�a�n�t� �t�o� �3�7� �C�.�F�.�R�.� �$� �1�.�9�8�(�a�)�(�2�)�,� �c�o�p�i�e�s� �o�f� �c�i�t�e�d� �U�.�S�.� �P�a�t�e�n�t�s� �a�n�d� �P�u�b�l�i�s�h�e�d� 

�A�p�p�l�i�c�a�t�i�o�n�s�,� �a�n�d� �N�o�n�-�P�u�b�l�i�s�h�e�d� �A�p�p�l�i�c�a�t�i�o�n�s� �i�d�e�n�t�i�f�i�a�b�l�e� �b�y� �U�S�P�T�O� �S�e�r�i�a�l� �N�u�m�b�e�r�,� �a�r�e� �n�o� 
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�(�3�7� �C�F�R� �1�.�1�6�(�a�)�,� �(�b�)�,� �o�r� �(�c�)�)� 
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�p�r�o�c�e�s�s�}� �a�n� �a�p�p�l�i�c�a�t�i�o�n�.� �C�o�n�f�i�d�e�n�t�i�a�l�i�t�y� �i�s� �g�o�v�e�r�n�e�d� �b�y� �3�5� �U�.�S�.�C�.� �1�2�2� �a�n�d� �3�7� �C�F�R� �1�.�1�4�.� �T�h�i�s� �c�o�l�l�e�c�t�i�o�n� �i�s� �e�s�t�i�m�a�t�e�d� �t�o� �t�a�k�e� �1�2� �m�i�n�u�t�e�s� �t�o� �c�o�m�p�l�e�t�e�,� �i�n�c�l�u�d�i�n�g� �g�a�t�h�e�r�i�n�g�,� 
�p�r�e�p�a�r�i�n�g�,� �a�n�d� �s�u�b�m�i�t�t�i�n�g� �t�h�e� �c�o�m�p�l�e�t�e�d� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r�m� �t�o� �t�h�e� �U�S�P�T�O�.� �T�i�m�e� �w�i�l�l� �v�a�r�y� �d�e�p�e�n�d�i�n�g� �u�p�o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �c�a�s�e�.� �A�n�y� �c�o�m�m�e�n�t�s� �o�n� �t�h�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �y�o�u� 
�r�e�q�u�i�r�e� �t�o� �c�o�m�p�l�e�t�e� �t�h�i�s� �f�o�r�m� �a�n�d�/�o�r� �s�u�g�g�e�s�t�i�o�n�s� �f�o�r� �r�e�d�u�c�i�n�g� �t�h�i�s� �b�u�r�d�e�n�,� �s�h�o�u�l�d� �b�e� �s�e�n�t� �t�o� �t�h�e� �C�h�i�e�f� �I�n�f�o�r�m�a�t�i�o�n� �O�f�f�i�c�e�r�,� �U�.�S�.� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e�,� �U�.�S�.� 
�D�e�p�a�r�t�m�e�n�t� �o�f� �C�o�m�m�e�r�c�e�,� �P�.�O�.� �B�o�x� �1�4�5�0�,� �A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0�.� �D�O� �N�O�T� �S�E�N�D� �F�E�E�S� �O�R� �C�O�M�P�L�E�T�E�D� �F�O�R�M�S� �T�O� �T�H�I�S� 
�A�D�D�R�E�S�S�.� �S�E�N�D� �T�O�:� �C�o�m�m�i�s�s�i�o�n�e�r� �f�o�r� �P�a�t�e�n�t�s�,� �P�.�O�.� �B�o�x� �1�4�5�0�,� �A�l�e�x�a�n�d�r�i�a�,� �V�A� �2�2�3�1�3�-�1�4�5�0�.� 

�/�f� �y�o�u� �n�e�e�d� �a�s�s�i�s�t�a�n�c�e� �i�n� �c�o�m�p�l�e�t�i�n�g� �t�h�e� �f�o�r�m�,� �c�a�l�l� �1�-�8�0�0�-�P�T�O�-�9�1�9�9� �a�n�d� �s�e�l�e�c�t� �o�p�t�i�o�n� �2�.� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3�8�8

AMEREN UE EXHIBIT 1023 
Page 388



�D�o�c�u�m�e�n�t� �c�o�d�e�:� �W�F�E�E� 

�U�n�i�t�e�d� �S�t�a�t�e�s� �P�a�t�e�n�t� �a�n�d� �T�r�a�d�e�m�a�r�k� �O�f�f�i�c�e� 
�S�a�l�e�s� �R�e�c�e�i�p�t� �f�o�r� �A�c�c�o�u�n�t�i�n�g� �D�a�t�e�:� �0�3�/�2�2�/�2�0�1�9� 

�G�A�R�I�A�S� �S�A�L�E� �#�0�0�0�0�0�0�0�6� �M�a�i�l�r�o�o�m� �D�t�:� �0�3�/�2�0�/�2�0�1�9� �1�9�0�7�4�3� �1�5�9�7�8�7�6�0� 
�0�1� �F�C� �:� �1�8�1�7� �4�,�0�0�0�.�0�0� �D�A� 
�0�2� �F�C�:� �1�8�3�0� �1�4�0�.�0�0� �D�A� 

�P�a�r�t� �1� �A�M�E�R�E�N� �U�E� �E�X�H�I�B�I�T� �1�0�2�3� 
�P�a�g�e� �3�8�9

AMEREN UE EXHIBIT 1023 
Page 389



AMEREN UE EXHIBIT 1023 
Page 390


	21186_15978760_05-14-2018_Transmittal of New Application
	21186_15978760_05-14-2018_Track One Request
	21186_15978760_05-14-2018_Application Data Sheet
	21186_15978760_05-14-2018_Specification
	21186_15978760_05-14-2018_Claims
	21186_15978760_05-14-2018_Abstract
	21186_15978760_05-14-2018_Drawings-only black and white line drawings
	21186_15978760_05-14-2018_Oath or Declaration filed
	21186_15978760_05-14-2018_Fee Worksheet (SB06)
	21186_15978760_05-14-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-14-2018_Fee Worksheet (SB06)
	21186_15978760_05-15-2018_Preliminary Amendment
	21186_15978760_05-15-2018_Claims
	21186_15978760_05-15-2018_Applicant Arguments/Remarks Made in an Amendment
	21186_15978760_05-15-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-15-2018_Transmittal Letter
	21186_15978760_05-18-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Transmittal Letter
	21186_15978760_05-18-2018_Transmittal Letter
	21186_15978760_05-18-2018_Transmittal Letter
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_06-07-2018_Fee Worksheet (SB06)
	21186_15978760_06-07-2018_Filing Receipt
	21186_15978760_06-13-2018_Track One request Granted
	21186_15978760_06-29-2018_Non-Final Rejection
	21186_15978760_06-29-2018_Examiner Interview Summary Record (PTOL - 413)
	21186_15978760_06-29-2018_Search information including classification, databases and other search related notes
	21186_15978760_06-29-2018_Bibliographic Data Sheet
	21186_15978760_06-29-2018_List of References cited by applicant and considered by examiner
	21186_15978760_06-29-2018_Examiner's search strategy and results
	21186_15978760_07-13-2018_Amendment/Request for Reconsideration-After Non-Final Rejection
	21186_15978760_07-13-2018_Claims
	21186_15978760_07-13-2018_Applicant Arguments/Remarks Made in an Amendment
	21186_15978760_07-13-2018_Transmittal Letter
	21186_15978760_07-13-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_07-13-2018_Fee Worksheet (SB06)
	21186_15978760_07-13-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_07-13-2018_Transmittal Letter
	21186_15978760_07-13-2018_Fee Worksheet (SB06)
	21186_15978760_08-30-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_08-30-2018_Fee Worksheet (SB06)
	21186_15978760_08-30-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_08-30-2018_Transmittal Letter
	21186_15978760_08-30-2018_Transmittal Letter
	21186_15978760_08-30-2018_Transmittal Letter
	21186_15978760_09-13-2018_Notice of Publication
	21186_15978760_09-24-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_09-24-2018_Fee Worksheet (SB06)
	21186_15978760_09-24-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_10-10-2018_Non-Final Rejection
	21186_15978760_10-10-2018_List of references cited by examiner
	21186_15978760_10-10-2018_Search information including classification, databases and other search related notes
	21186_15978760_10-10-2018_Examiner's search strategy and results
	21186_15978760_10-10-2018_List of References cited by applicant and considered by examiner
	21186_15978760_10-10-2018_List of References cited by applicant and considered by examiner
	21186_15978760_10-10-2018_List of References cited by applicant and considered by examiner
	21186_15978760_12-03-2018_Amendment/Request for Reconsideration-After Non-Final Rejection
	21186_15978760_12-03-2018_Claims
	21186_15978760_12-03-2018_Applicant Arguments/Remarks Made in an Amendment
	21186_15978760_12-03-2018_Transmittal Letter
	21186_15978760_12-03-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_12-03-2018_Affidavit-traversing rejections or objections rule 132
	21186_15978760_12-03-2018_Fee Worksheet (SB06)
	21186_15978760_12-03-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_12-03-2018_Transmittal Letter
	21186_15978760_12-03-2018_Fee Worksheet (SB06)
	21186_15978760_12-26-2018_Final Rejection
	21186_15978760_12-26-2018_Search information including classification, databases and other search related notes
	21186_15978760_12-26-2018_Examiner's search strategy and results
	21186_15978760_12-26-2018_List of References cited by applicant and considered by examiner
	21186_15978760_02-26-2019_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_02-26-2019_Transmittal Letter
	21186_15978760_02-26-2019_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_02-26-2019_Fee Worksheet (SB06)
	21186_15978760_02-26-2019_Electronic Filing System Acknowledgment Receipt
	21186_15978760_02-26-2019_Transmittal Letter
	21186_15978760_02-26-2019_Miscellaneous Incoming Letter
	21186_15978760_02-26-2019_Transmittal Letter
	21186_15978760_03-20-2019_Fee Worksheet (SB06)
	21186_15978760_03-20-2019_Fee Worksheet (SB06)
	21186_15978760_03-20-2019_Request for Continued Examination (RCE)



