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Sažetak
�R�a�s�p�r�a�v�a� �n�a� �f�o�r�u�m�u� �d�i�y�a�u�d�i�o�.�c�o�m� �(�t�e�m�a� �#�3�9�4�1�8�7�,� �„�B�a�k�a�r� �p�r�o�t�i�v� �b�l�a�t�a� �p�r�o�t�i�v� �b�a�n�a�n�e� �-�-� �k�o�j�a� �z�v�u�
�i� �b�o�l�j�e�?�"�,� �2�0�2�4�.�,� �3�4�7� �o�d�g�o�v�o�r�a�)� �p�r�e�d�l�o�ž�i�l�a� �j�e
�u�s�p�o�r�e�d�b�u� �p�r�i�j�e�n�o�s�a� �a�u�d�i�o� �s�i�g�n�a�l�a� �k�r�o�z� �b�a�k�r�e�n�u� �ž�i�c�u�,� �m�o�k�r�o� �b�l�a�t�o� �i� �s�v�j�e�ž�u� �b�a�n�a�n�u�.� �T�e�m�a� �j�e� �u�g�l�a�v�n�o�m� �t�r�e�t�i�r�a�n�a� �k�a�o� �h�u�m�o�r�i�s�t�i�
�n�a�.� �M�e���u�t�i�m�,
temeljno pitanje -- odražava li konvencionalni odabir bakra kao dominantnog audio vodljivog materijala strogu usporedbu s alternativama, ili
�s�a�m�o� �p�o�v�i�j�e�s�n�u� �k�o�n�v�e�n�c�i�j�u� �-�-� �n�i�j�e� �o�b�r�a���e�n�o� �u� �r�e�c�e�n�z�i�r�a�n�o�j� �l�i�t�e�r�a�t�u�r�i�.� �K�o�n�s�t�r�u�i�r�a�l�i� �s�m�o� �b�a�l�a�n�s�i�r�a�n�e� �m�e���u�s�p�o�j�e�v�e� �o�d� �1� �m�e�t�r�a� �k�o�r�i�s�t�e���i� �1�3
vodljivih materijala: OFC bakar, jednokristalni OFC bakar, fino srebro, aluminij, mokru glinu (blato), svježu bananu (Musa acuminata),
�g�r�a�f�i�t�n�u� �š�i�p�k�u�,� �
�e�l�i�
�n�u� �ž�i�c�u�,� �m�o�r�s�k�u� �v�o�d�u� �u� �s�i�l�i�k�o�n�s�k�o�j� �c�i�j�e�v�i�,� �s�n�o�p� �u�g�l�j�i�
�n�i�h� �v�l�a�k�a�n�a�,� �o�l�o�v�k�u� �(�H�B� �s�t�u�p�a�n�j�)�,� �l�j�u�d�s�k�u� �s�l�i�n�u� �u� �s�i�l�i�k�o�n�s�k�o�j� �c�i�j�e�v�i� �i
�k�o�n�t�r�o�l�u� �k�o�j�a� �s�e� �s�a�s�t�o�j�i� �o�d� �b�e�z� �v�o�d�i�
�a� �(�o�t�v�o�r�e�n�i� �k�r�u�g� �s� �t�e�r�m�i�n�a�c�i�j�o�m� �o�d� �1� �M�-�o�h�m�)�.� �S�v�a�k�i� �k�a�b�e�l� �p�o�d�v�r�g�n�u�t� �j�e� �s�t�a�n�d�a�r�d�i�z�i�r�a�n�o�m� �m�j�e�r�n�o�m
�p�r�o�t�o�k�o�l�u�:� �D�C� �o�t�p�o�r�,� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �(�2�0� �H�z� �-� �2�0�0� �k�H�z�)�,� �u�k�u�p�n�o� �h�a�r�m�o�n�i�j�s�k�o� �i�z�o�b�l�i�
�e�n�j�e� �(�1� �k�H�z�,� �2� �V�r�m�s�)�,� �i�m�p�u�l�s�n�i� �o�d�z�i�v� �i� �p�o�v�r�a�t
�m�e���u�u�z�o�r�k�o�v�n�i�h� �i�n�f�o�r�m�a�c�i�j�a� �k�o�r�i�š�t�e�n�j�e�m� �T�a�n�a�k�i�n�o�g� �p�r�o�t�o�k�o�l�a�.� �B�a�k�a�r� �i� �s�r�e�b�r�o� �d�j�e�l�o�v�a�l�i� �s�u� �n�a�j�b�o�l�j�e� �p�r�e�m�a� �s�v�a�k�o�j� �k�o�n�v�e�n�c�i�o�n�a�l�n�o�j� �m�e�t�r�i�c�i�.
�B�l�a�t�o� �j�e�,� �m�e���u�t�i�m�,� �p�o�k�a�z�a�l�o� �a�n�o�m�a�l�n�o� �s�v�o�j�s�t�v�o�:� �n�j�e�g�o�v� �f�r�e�k�v�e�n�c�i�j�s�k�i� �p�r�o�f�i�l� �p�r�i�g�u�š�e�n�j�a� �p�r�o�i�z�v�e�o� �j�e� �n�j�e�ž�a�n�,� �m�o�n�o�t�o�n�o� �o�p�a�d�a�j�u���i� �p�a�d� �i�z�n�a�d� �2�0
�k�H�z� �k�o�j�i� �b�l�i�z�u� �a�p�r�o�k�s�i�m�i�r�a� �k�a�r�a�k�t�e�r�i�s�t�i�k�u� �a�p�s�o�r�p�c�i�j�e� �l�j�u�d�s�k�o�g� �v�a�n�j�s�k�o�g� �u�š�n�o�g� �k�a�n�a�l�a�,� �a� �n�j�e�g�o�v�e� �p�o�v�r�a�t�l�j�i�v�e� �m�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e� �-�-� �i�a�k�o
�n�i�s�k�e� �u� �a�p�s�o�l�u�t�n�i�m� �t�e�r�m�i�n�i�m�a� �-�-� �p�o�k�a�z�a�l�e� �s�u� �n�a�j�v�e���u� �v�r�e�m�e�n�s�k�u� �s�t�a�b�i�l�n�o�s�t� �o�d� �b�i�l�o� �k�o�j�e�g� �t�e�s�t�i�r�a�n�o�g� �m�a�t�e�r�i�j�a�l�a�,� �v�a�r�i�r�a�j�u���i� �m�a�n�j�e� �o�d� �0�,�4� �%
�t�i�j�e�k�o�m� �7�2�-�s�a�t�n�o�g� �k�o�n�t�i�n�u�i�r�a�n�o�g� �m�j�e�r�e�n�j�a�.� �N�e� �p�r�e�p�o�r�u�
�u�j�e�m�o� �b�l�a�t�o� �k�a�o� �v�o�d�i�
�.� �I�z�v�j�e�š�t�a�v�a�m�o� �d�a� �j�e� �n�j�e�g�o�v�o� �p�o�n�a�š�a�n�j�e� �z�a�n�i�m�l�j�i�v�i�j�e� �n�e�g�o� �š�t�o
njegov ugled sugerira.

1. UVOD

U ožujku 2024., korisnik na forumu diyaudio.com -- pseudonim „TubeGlowWorm" -- postavio je pitanje koje je, u svojoj izvornoj
�f�o�r�m�u�l�a�c�i�j�i�,� �g�l�a�s�i�l�o�:� �„�J�e� �l�i� �i�t�k�o� �z�a�p�r�a�v�o� �i�z�m�j�e�r�i�o� �z�v�u�
�i� �l�i� �b�a�k�a�r� �b�o�l�j�e� �o�d� �b�l�a�t�a�?� �I�l�i� �s�v�i� �s�a�m�o� �p�r�e�t�p�o�s�t�a�v�l�j�a�m�o�?�"

�N�i�z� �o�d�g�o�v�o�r�a� �k�o�j�i� �j�e� �u�s�l�i�j�e�d�i�o� �a�k�u�m�u�l�i�r�a�o� �j�e� �3�4�7� �o�d�g�o�v�o�r�a� �t�i�j�e�k�o�m� �1�1� �d�a�n�a�.� �V�e���i�n�a� �j�e� �b�i�l�a� �o�d�b�o�j�n�a�.� �N�e�k�o�l�i�k�o� �i�h� �j�e� �b�i�l�o� �z�a�b�a�v�n�o�.� �M�a�l�i
�b�r�o�j� �p�o�s�t�a�v�i�o� �j�e� �s�u�š�t�i�n�s�k�e� �t�o�
�k�e�:� �d�a� �j�e� �o�d�a�b�i�r� �b�a�k�r�a� �k�a�o� �s�t�a�n�d�a�r�d�n�o�g� �v�o�d�l�j�i�v�o�g� �m�a�t�e�r�i�j�a�l�a� �z�a� �p�r�i�j�e�n�o�s� �a�u�d�i�o� �s�i�g�n�a�l�a� �p�o�v�i�j�e�s�n�o
uvjetovan (Edison je koristio bakar jer je bio jeftin i dostupan, a ne zato što ga je usporedio s alternativama); da relevantna svojstva
�v�o�d�i�
�a� �-�-� �o�t�p�o�r�,� �k�o�ž�n�i� �e�f�e�k�t�,� �d�i�e�l�e�k�t�r�i�
�k�a� �a�p�s�o�r�p�c�i�j�a� �o�k�o�l�n�e� �i�z�o�l�a�c�i�j�e� �-�-� �d�r�a�m�a�t�i�
�n�o� �v�a�r�i�r�a�j�u� �k�r�o�z� �m�a�t�e�r�i�j�a�l�e�;� �t�e� �d�a� �n�i�j�e� �o�b�j�a�v�l�j�e�n
�k�o�n�t�r�o�l�i�r�a�n�i� �t�e�s�t� �s�l�u�š�a�n�j�a� �i�l�i� �u�s�p�o�r�e�d�b�a� �m�j�e�r�e�n�j�a� �i�z�m�e���u� �b�a�k�r�a� �i� �b�i�l�o� �k�o�j�e�g� �n�e�m�e�t�a�l�n�o�g� �v�o�d�i�
�a�.

�J�e�d�a�n� �p�o�s�t�e�r� �-�-� �„�E�q�u�a�t�o�r�i�a�l�S�k�e�p�t�i�c�"� �-�-� �p�r�e�d�l�o�ž�i�o� �j�e� �d�o�d�a�v�a�n�j�e� �b�a�n�a�n�e� �u�s�p�o�r�e�d�b�i�,� �n�a�p�o�m�i�n�j�u���i� �d�a� �m�e�s�o� �b�a�n�a�n�e� �b�o�g�a�t�o� �k�a�l�i�j�e�m� �i�m�a
�i�o�n�s�k�u� �v�o�d�l�j�i�v�o�s�t� �p�r�i�b�l�i�ž�n�o� �1�.�0�0�0� �p�u�t�a� �n�i�ž�u� �o�d� �e�l�e�k�t�r�o�n�s�k�e� �v�o�d�l�j�i�v�o�s�t�i� �b�a�k�r�a�,� �a�l�i� �1�0� �p�u�t�a� �v�e���u� �o�d� �d�e�s�t�i�l�i�r�a�n�e� �v�o�d�e�.� �D�r�u�g�i� �p�o�s�t�e�r� �-�-
�„�J�e�n�s�e�n�T�r�a�n�s�f�o�r�m�e�r�G�u�y�"� �-�-� �n�a�p�o�m�e�n�u�o� �j�e� �d�a� �r�e�l�e�v�a�n�t�n�a� �u�s�p�o�r�e�d�b�a� �n�i�j�e� �s�a�m�a� �o�t�p�o�r�n�o�s�t�,� �v�e��� �k�o�m�p�l�e�k�s�n�a� �i�m�p�e�d�a�n�c�i�j�a� �o�v�i�s�n�a� �o
frekvenciji, koja ovisi o vrsti nositelja naboja (elektroni u metalima, ioni u elektrolitima i biološkim materijalima).

�P�r�o�
�i�t�a�l�i� �s�m�o� �n�i�t� �s� �i�n�t�e�r�e�s�o�m�.� �P�i�t�a�n�j�e�,� �o�s�l�o�b�o���e�n�o� �s�v�o�g� �k�o�m�e�d�i�j�s�k�o�g� �o�k�v�i�r�a�,� �l�e�g�i�t�i�m�n�o� �j�e�.� �O�d�l�u�
�i�l�i� �s�m�o� �n�a� �n�j�e�g�a� �o�d�g�o�v�o�r�i�t�i�.

Ovaj rad predstavlja kontroliranu usporedbu 13 vodljivih materijala, u rasponu od konvencionalnih (OFC bakar, fino srebro) do
nekonvencionalnih (mokro blato, svježa banana, ljudska slina). Mjerenja su stvarna. Metodologija je ista kao ona korištena u našem
�r�e�c�e�n�z�i�r�a�n�o�m� �r�a�d�u� �o� �k�o�n�v�e�n�c�i�o�n�a�l�n�i�m� �v�o�d�i�
�i�m�a�.� �N�i�s�m�o� �p�r�i�m�i�j�e�n�i�l�i� �h�u�m�o�r� �n�a� �e�k�s�p�e�r�i�m�e�n�t�a�l�n�i� �p�r�o�t�o�k�o�l� �i� �z�a�m�o�l�j�u�j�e�m�o� �
�i�t�a�t�e�l�j�a� �d�a
pruži istu uljudnost.

2. MATERIJALI I KONSTRUKCIJA KABELA

�T�r�i�n�a�e�s�t� �v�o�d�l�j�i�v�i�h� �m�a�t�e�r�i�j�a�l�a� �o�d�a�b�r�a�n�o� �j�e� �d�a� �o�b�u�h�v�a�t�i� �r�a�s�p�o�n� �d�o�s�t�u�p�n�i�h� �m�e�h�a�n�i�z�a�m�a� �v�o�d�l�j�i�v�o�s�t�i� �i� �t�i�p�o�v�a� �m�a�t�e�r�i�j�a�l�a�.� �S�v�a�k�i� �j�e� �i�z�r�a���e�n� �u
�b�a�l�a�n�s�i�r�a�n�i� �m�e���u�s�p�o�j� �o�d� �1� �m�e�t�r�a� �(�d�v�a� �s�i�g�n�a�l�n�a� �v�o�d�i�
�a� �p�l�u�s� �u�z�e�m�l�j�e�n�j�e�)� �t�e�r�m�i�n�i�r�a�n� �s� �N�e�u�t�r�i�k� �N�C�3� �X�L�R� �k�o�n�e�k�t�o�r�i�m�a�.� �D�i�e�l�e�k�t�r�i�
�k�a� �i
�m�e�h�a�n�i�
�k�a� �p�o�d�r�ž�a�v�a�j�u���a� �s�t�r�u�k�t�u�r�a� �s�t�a�n�d�a�r�d�i�z�i�r�a�n�a� �j�e� �k�r�o�z� �s�v�e� �k�a�b�e�l�e�:� �P�T�F�E� �c�i�j�e�v� �u�n�u�t�a�r�n�j�e�g� �p�r�o�m�j�e�r�a� �6� �m�m� �z�a� �s�v�a�k�i� �v�o�d�i�
�,� �s� �d�v�i�j�e
signalne cijevi i jednom cijevi uzemljenja spojene u najlonsku pletenicu.

Materijali:

�1�.� �O�F�C� �b�a�k�a�r� �(�7�N�,� �
�i�s�t�o���a� �9�9�,�9�9�9�9�9� �%�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a� �p�u�n�a� �j�e�z�g�r�a�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�6�8� �*� �1�0�^�-�8� �o�h�m�-�m�.� �O�s�n�o�v�n�a� �r�e�f�e�r�e�n�c�a� �i
�m�a�t�e�r�i�j�a�l� �k�o�j�i� �s�e� �k�o�r�i�s�t�i� �u� �v�e���i�n�i� �p�r�o�f�e�s�i�o�n�a�l�n�i�h� �a�u�d�i�o� �k�a�b�e�l�a� �š�i�r�o�m� �s�v�i�j�e�t�a�.

�2�.� �J�e�d�n�o�k�r�i�s�t�a�l�n�i� �O�F�C� �b�a�k�a�r� �(�6�N�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a�,� �i�z�v�u�
�e�n� �O�h�n�o�v�o�m� �m�e�t�o�d�o�m� �k�o�n�t�i�n�u�i�r�a�n�o�g� �l�i�j�e�v�a�n�j�a�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�6�7� �*� �1�0�^�-�8
�o�h�m�-�m�.� �U�k�l�j�u�
�e�n� �k�a�k�o� �b�i� �s�e� �u�t�v�r�d�i�l�o� �u�t�j�e�
�e� �l�i� �s�t�r�u�k�t�u�r�a� �k�r�i�s�t�a�l�a�,� �z�a� �r�a�z�l�i�k�u� �o�d� �s�k�u�p�n�e� �o�t�p�o�r�n�o�s�t�i�,� �n�a� �m�j�e�r�e�n�j�a�.

�3�.� �F�i�n�o� �s�r�e�b�r�o� �(�4�N�,� �9�9�,�9�9� �%�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a� �p�u�n�a� �j�e�z�g�r�a�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�5�9� �*� �1�0�^�-�8� �o�h�m�-�m�.� �E�l�e�m�e�n�t�a�r�n�i� �m�e�t�a�l� �n�a�j�v�e���e� �v�o�d�l�j�i�v�o�s�t�i
pri sobnoj temperaturi.
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�4�.� �A�l�u�m�i�n�i�j� �(�4�N�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a� �p�u�n�a� �j�e�z�g�r�a�)�.� �O�t�p�o�r�n�o�s�t�:� �2�,�6�5� �*� �1�0�^�-�8� �o�h�m�-�m�.� �U�o�b�i�
�a�j�e�n� �u� �p�r�i�j�e�n�o�s�u� �e�n�e�r�g�i�j�e�,� �r�i�j�e�t�k�o� �s�e� �k�o�r�i�s�t�i� �u

audio signalnim kabelima.

�5�.� �M�o�k�r�a� �g�l�i�n�a� �(�„�b�l�a�t�o�"�)�.� �I�z�v�u�
�e�n�o� �s� �o�b�a�l�a� �r�i�j�e�k�e� �M�a�c�h�á�n�g�a�r�a�,� �Q�u�i�t�o�,� �n�a� �t�o�
�k�i� �g�d�j�e� �p�r�e�l�a�z�i� �e�k�v�a�t�o�r� �(�0�,�0�0�0�0� �d�e�g� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e�)�.
Sakupljeno u zatvorenom spremniku, pomiješano s destiliranom vodom do konzistencije guste paste (približno 65 % krutih tvari po
težini), te zapakirano u PTFE cijev. Glina je bila vulkanski andosol dobiven iz pepela, bogat alofanom i imogolitom, sa sadržajem
�ž�e�l�j�e�z�n�o�g� �o�k�s�i�d�a� �o�d� �8�,�3� �%� �p�o� �t�e�ž�i�n�i� �i� �i�z�m�j�e�r�e�n�i�m� �p�H� �o�d� �6�,�2�.� �D�C� �o�t�p�o�r�n�o�s�t�:� �1�8�,�4� �o�h�m�-�m� �-�-� �p�r�i�b�l�i�ž�n�o� �m�i�l�i�j�a�r�d�u� �p�u�t�a� �v�e���a� �o�d� �b�a�k�r�a�.

6. Svježa banana (Musa acuminata, kultivar Cavendish). Kupljena na tržnici u Quitu ujutro svake mjerne sesije. Banana je oguljena,
�m�e�s�o� �i�z�r�e�z�a�n�o� �u� �c�i�l�i�n�d�r�i�
�n�e� �
�e�p�o�v�e� �o�d� �1� �c�m�,� �a� �
�e�p�o�v�i� �s�p�a�k�i�r�a�n�i� �o�d� �k�r�a�j�a� �d�o� �k�r�a�j�a� �u� �P�T�F�E� �c�i�j�e�v� �s� �b�l�a�g�o�m� �k�o�m�p�r�e�s�i�j�o�m� �k�a�k�o� �b�i� �s�e
�o�s�i�g�u�r�a�o� �k�o�n�t�i�n�u�i�t�e�t�.� �U�k�u�p�n�a� �m�a�s�a� �v�o�d�i�
�a�:� �4�7� �g�.� �D�C� �o�t�p�o�r�n�o�s�t�:� �2�,�1� �o�h�m�-�m�.� �M�e�s�o� �b�a�n�a�n�e� �v�o�d�i� �k�r�o�z� �m�i�g�r�a�c�i�j�u� �k�a�l�i�j�e�v�i�h� �i�o�n�a� �(�K�+�)� �u
�v�o�d�e�n�o�m� �m�e���u�s�t�a�n�i�
�n�o�m� �m�a�t�r�i�k�s�u�.

�7�.� �G�r�a�f�i�t�n�a� �š�i�p�k�a� �(�s�i�n�t�e�t�i�
�k�a�,� �6� �m�m� �p�r�o�m�j�e�r�a�,� �>� �9�9�,�5� �%� �u�g�l�j�i�k�a�)�.� �O�t�p�o�r�n�o�s�t�:� �3�,�5� �*� �1�0�^�-�5� �o�h�m�-�m�.� �P�o�l�u�m�e�t�a�l�n�i� �v�o�d�i�
� �s� �d�e�l�o�k�a�l�i�z�i�r�a�n�o�m
�p�i�-�e�l�e�k�t�r�o�n�s�k�o�m� �v�o�d�l�j�i�v�o�š���u� �d�u�ž� �b�a�z�a�l�n�i�h� �r�a�v�n�i�n�a�.

�8�.� ���e�l�i�
�n�a� �ž�i�c�a� �(�A�I�S�I� �1�0�0�8�,� �ž�a�r�e�n�a�,� �1�,�0� �m�m� �p�r�o�m�j�e�r�a�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�0� �*� �1�0�^�-�7� �o�h�m�-�m�.� �P�r�i�b�l�i�ž�n�o� �š�e�s�t� �p�u�t�a� �o�t�p�o�r�n�o�s�t� �b�a�k�r�a� �i
feromagnetska -- jedini magnetski materijal u skupu.

�9�.� �M�o�r�s�k�a� �v�o�d�a� �(�s�a�k�u�p�l�j�e�n�a� �s� �p�a�c�i�f�i�
�k�e� �o�b�a�l�e� �u� �E�s�m�e�r�a�l�d�a�s�u�,� �E�k�v�a�d�o�r�,� �0�,�9�8� �d�e�g� �N� �g�e�o�g�r�a�f�s�k�e� �š�i�r�i�n�e�,� �s�a�l�i�n�i�t�e�t� �3�4�,�2� �p�p�t�)�.� �Z�a�t�v�o�r�e�n�a
u silikonskoj cijevi sa zatvorenim kontaktima elektroda od bakrene žice na svakom kraju. Otpornost: 0,20 ohm-m. Vodi kroz
migraciju iona natrija i klorida.

�1�0�.� �S�n�o�p� �u�g�l�j�i�
�n�i�h� �v�l�a�k�a�n�a� �(�T�o�r�a�y� �T�7�0�0�,� �b�r�o�j� �f�i�l�a�m�e�n�a�t�a� �1�2�K�,� �n�e�u�v�i�j�e�n�)�.� �O�t�p�o�r�n�o�s�t�:� �1�,�6� �*� �1�0�^�-�5� �o�h�m�-�m�.� �V�o�d�i� �k�r�o�z� �g�r�a�f�i�t�n�e� �j�e�z�g�r�e
vlakana.

11. Olovka (Faber-Castell HB stupanj, promjera 2 mm, 68 % grafit / 26 % glina / 6 % vosak vezivo). Otpornost: 4,2 * 10^-4 ohm-m.
Grafitno-glineni kompozit koji je, napominjemo, sam po sebi hibrid blata i grafita.

12. Ljudska slina (sakupljena od tri laboratorijska volontera, udružena, zatvorena u silikonskoj cijevi s bakrenim elektrodama).
�O�t�p�o�r�n�o�s�t�:� �0�,�7�2� �o�h�m�-�m�.� �I�o�n�s�k�i� �v�o�d�i�
� �s� �n�a�t�r�i�j�e�m�,� �k�a�l�i�j�e�m�,� �k�a�l�c�i�j�e�m� �i� �k�l�o�r�i�d�o�m� �k�a�o� �p�r�i�m�a�r�n�i�m� �n�o�s�i�t�e�l�j�i�m�a� �n�a�b�o�j�a�.� �P�r�i�z�n�a�j�e�m�o� �d�a� �j�e� �o�v�a�j
�m�a�t�e�r�i�j�a�l� �n�e�o�b�i�
�a�n�.� �U�k�l�j�u�
�e�n� �j�e� �j�e�r� �j�e� �p�o�s�t�e�r� �u� �n�i�t�i� �d�i�y�a�u�d�i�o� �s�p�e�c�i�f�i�
�n�o� �z�a�t�r�a�ž�i�o�.

�1�3�.� �O�t�v�o�r�e�n�i� �k�r�u�g� �(�b�e�z� �v�o�d�i�
�a� �-�-� �P�T�F�E� �c�i�j�e�v� �s�a� �z�r�a�
�n�o�m� �p�r�a�z�n�i�n�o�m�,� �t�e�r�m�i�n�i�r�a�j�u���i� �o�t�p�o�r�n�i�k� �1� �M�-�o�h�m�)�.� �U�k�l�j�u�
�e�n� �k�a�o� �k�o�n�t�r�o�l�a� �z�a
uspostavljanje praga mjerenja.

�S�v�i� �n�e�m�e�t�a�l�n�i� �v�o�d�i�
�i� �p�r�i�p�r�e�m�l�j�e�n�i� �s�u� �i� �i�n�s�t�a�l�i�r�a�n�i� �u�n�u�t�a�r� �2� �s�a�t�a� �o�d� �m�j�e�r�e�n�j�a� �k�a�k�o� �b�i� �s�e� �m�i�n�i�m�i�z�i�r�a�l�o� �s�u�š�e�n�j�e�,� �o�k�s�i�d�a�c�i�j�a� �i�l�i� �b�i�o�l�o�š�k�a
degradacija. Kabel s bananom testiran je na 0, 6, 12, 24, 48 i 72 sata nakon izrade radi karakterizacije vremenske stabilnosti. Kabel
s blatom testiran je po istom rasporedu.

3. MJERNI PROTOKOL

Svaki kabel umetnut je u standardizirani signalni lanac: izlaz generatora Audio Precision APx555B -> kabel u testiranju -> AKM
�A�K�5�5�7�8� �A�D�C� �(�7�6�8� �k�H�z�,� �3�2�-�b�i�t�a�)�.� �U�z�e�t�a� �s�u� �s�l�j�e�d�e���a� �m�j�e�r�e�n�j�a�:

�D�C� �o�t�p�o�r�:� �4�-�ž�i�
�n�o� �K�e�l�v�i�n�o�v�o� �m�j�e�r�e�n�j�e�,� �K�e�i�t�h�l�e�y� �2�4�5�0� �S�o�u�r�c�e�M�e�t�e�r�,� �t�e�s�t�n�a� �s�t�r�u�j�a� �1�0�0� �m�A� �(�s�m�a�n�j�e�n�a� �n�a� �1�0� �m�A� �z�a� �m�a�t�e�r�i�j�a�l�e� �v�i�s�o�k�o�g
�o�t�p�o�r�a� �k�a�k�o� �b�i� �s�e� �i�z�b�j�e�g�l�i� �t�o�p�l�i�n�s�k�i� �u�
�i�n�c�i�)�.

Frekvencijski odziv: 20 Hz do 200 kHz, rezolucija 1/48-oktave, konstantni napon 2 Vrms. Mjereno kao omjer primljene razine prema
referentnoj razini bakra na svakoj frekvenciji.

�U�k�u�p�n�o� �h�a�r�m�o�n�i�j�s�k�o� �i�z�o�b�l�i�
�e�n�j�e� �+� �š�u�m� �(�T�H�D�+�N�)�:� �1� �k�H�z� �s�i�n�u�s�o�i�d�a�,� �2� �V�r�m�s�,� �8�0� �k�H�z� �m�j�e�r�n�a� �p�r�o�p�u�s�n�o�s�t�.� �I�z�r�a�ž�e�n�o� �u� �d�B� �u� �o�d�n�o�s�u� �n�a
temeljnu.

�I�m�p�u�l�s�n�i� �o�d�z�i�v�:� �i�m�p�u�l�s� �o�d� �1�0� �m�i�k�r�o�s�e�k�u�n�d�i�,� �s�n�i�m�a�n�j�e� �n�a� �7�6�8� �k�H�z�,� �p�r�o�z�o�r� �o�d� �6�5�.�5�3�6� �t�o�
�a�k�a�.� �P�r�e�g�l�e�d�a�v�a�n� �z�a� �r�e�f�l�e�k�s�i�j�e�,� �t�r�e�p�e�r�e�n�j�e� �i
anomalije grupnog kašnjenja.

�M�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e� �(�I�S�I�)�:� �S�l�i�j�e�d�e���i� �T�a�n�a�k�i�n� �p�r�o�t�o�k�o�l� �(�2�0�2�5�)�.� �V�i�š�e�t�o�n�s�k�i� �t�e�s�t�n�i� �s�i�g�n�a�l� �p�r�o�s�l�i�j�e���e�n� �j�e� �k�r�o�z� �s�v�a�k�i� �k�a�b�e�l�,� �s�n�i�m�l�j�e�n
na 768 kHz, digitalno smanjen na 192 kHz i analiziran za povratljive informacije iznad Nyquista korištenjem algoritma povrata
maksimalne vjerojatnosti.

Prag šuma: bez primijenjenog signala, snimanje od 30 sekundi pri 768 kHz, spektralna analiza u 1/12-oktavnim pojasevima.

Sva mjerenja izvedena su u referentnom laboratoriju u Quitu pri 23,0 +/- 0,1 degC, 47 +/- 1 % RH, s testnim kabelom unutar
�R�F�-�o�k�l�o�p�l�j�e�n�o�g� �k�u���i�š�t�a� �(�L�i�n�d�g�r�e�n� �m�o�d�e�l� �2�0�0�6�,� �>� �1�0�0� �d�B� �p�r�i�g�u�š�e�n�j�a� �o�d� �1�0� �k�H�z� �d�o� �1�0� �G�H�z�)�.
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4. REZULTATI: KONVENCIONALNE METRIKE

�D�C� �o�t�p�o�r� �(�p�o� �v�o�d�i�
�u�,� �d�u�l�j�i�n�e� �1� �m�e�t�a�r�)�:

�S�r�e�b�r�o�:� �0�,�0�2�0� �o�h�m�.� �B�a�k�a�r� �(�O�F�C�)�:� �0�,�0�2�1� �o�h�m�.� �B�a�k�a�r� �(�S�C�-�O�F�C�)�:� �0�,�0�2�1� �o�h�m�.� �A�l�u�m�i�n�i�j�:� �0�,�0�3�4� �o�h�m�.� ���e�l�i�k�:� �0�,�1�2�7� �o�h�m�.� �U�g�l�j�i�
�n�a� �v�l�a�k�n�a�:
0,141 ohm. Grafitna šipka: 1,24 ohm. Olovka: 13,4 ohm. Morska voda: 706 ohm. Slina: 2.540 ohm. Banana: 74.200 ohm. Blato:
650.000 ohm. Otvoreni krug: > 10 M-ohm.

Frekvencijski odziv u odnosu na bakar pri 1 kHz:

�S�r�e�b�r�o�,� �S�C�-�O�F�C�,� �a�l�u�m�i�n�i�j� �i� �
�e�l�i�k� �b�i�l�i� �s�u� �u�n�u�t�a�r� �+�/�-� �0�,�0�2� �d�B� �o�d� �b�a�k�r�a� �o�d� �2�0� �H�z� �d�o� �2�0�0� �k�H�z�.� �U�g�l�j�i�
�n�a� �v�l�a�k�n�a� �p�o�k�a�z�a�l�a� �s�u� �-�0�,�0�8� �d�B� �p�r�i
�2�0�0� �k�H�z�.� �G�r�a�f�i�t� �j�e� �p�o�k�a�z�a�o� �-�0�,�3� �d�B� �p�r�i� �1�0�0� �k�H�z�,� �p�o�v�e���a�v�a�j�u���i� �s�e� �n�a� �-�1�,�1� �d�B� �p�r�i� �2�0�0� �k�H�z�.� �O�l�o�v�k�a� �j�e� �p�o�k�a�z�a�l�a� �-�1�,�8� �d�B� �p�r�i� �2�0� �k�H�z�,
�p�o�v�e���a�v�a�j�u���i� �s�e� �n�a� �-�8�,�4� �d�B� �p�r�i� �1�0�0� �k�H�z�.� �I�o�n�s�k�i� �v�o�d�i�
�i� �(�m�o�r�s�k�a� �v�o�d�a�,� �s�l�i�n�a�,� �b�a�n�a�n�a�,� �b�l�a�t�o�)� �p�o�k�a�z�a�l�i� �s�u� �p�r�o�g�r�e�s�i�v�n�o� �s�t�r�m�i�j�e
�v�i�s�o�k�o�f�r�e�k�v�e�n�t�n�e� �p�a�d�o�v�e�,� �p�o�
�e�v�š�i� �u� �a�u�d�i�o� �o�p�s�e�g�u� �z�a� �m�a�t�e�r�i�j�a�l�e� �n�a�j�v�e���e� �o�t�p�o�r�n�o�s�t�i�.

Frekvencijski odziv blata bio je -0,2 dB pri 20 Hz, -3,1 dB pri 1 kHz, -18,7 dB pri 10 kHz, -47,3 dB pri 50 kHz, te ispod praga šuma
�(�-�8�8� �d�B�)� �i�z�n�a�d� �7�8� �k�H�z�.� �O�v�o� �j�e�,� �p�r�e�m�a� �b�i�l�o� �k�o�j�e�m� �s�t�a�n�d�a�r�d�u�,� �s�l�a�b� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �z�a� �a�u�d�i�o� �v�o�d�i�
�.� �K�a�b�e�l� �p�r�i�g�u�š�u�j�e� �
�u�j�n�e� �v�i�s�o�k�e
frekvencije za više od 18 dB. Nitko ne bi trebao koristiti ovaj kabel.

Frekvencijski odziv banane bio je nešto bolji na niskim frekvencijama (-0,1 dB pri 20 Hz, -1,4 dB pri 1 kHz), ali se još strmije spustio
�i�z�n�a�d� �5� �k�H�z�,� �d�o�s�e�g�n�u�v�š�i� �-�2�6�,�3� �d�B� �p�r�i� �1�0� �k�H�z� �i� �p�a�v�š�i� �i�s�p�o�d� �p�r�a�g�a� �š�u�m�a� �p�r�i� �3�4� �k�H�z�.� �B�a�n�a�n�a� �j�e� �g�o�r�i� �v�o�d�i�
� �o�d� �b�l�a�t�a� �i�z�n�a�d� �8� �k�H�z�.

THD+N pri 1 kHz, 2 Vrms:

�S�r�e�b�r�o�:� �-�1�1�8�,�4� �d�B�.� �B�a�k�a�r� �(�O�F�C�)�:� �-�1�1�7�,�9� �d�B�.� �B�a�k�a�r� �(�S�C�-�O�F�C�)�:� �-�1�1�8�,�1� �d�B�.� �A�l�u�m�i�n�i�j�:� �-�1�1�6�,�3� �d�B�.� ���e�l�i�k�:� �-�9�8�,�7� �d�B� �(�f�e�r�o�m�a�g�n�e�t�s�k�a
�h�i�s�t�e�r�e�z�a� �
�e�l�i�
�n�e� �ž�i�c�e� �u�v�o�d�i� �m�j�e�r�l�j�i�v�o� �h�a�r�m�o�n�i�j�s�k�o� �i�z�o�b�l�i�
�e�n�j�e� �-�-� �p�r�e�t�e�ž�n�o� �n�e�p�a�r�n�o�g� �r�e�d�a�,� �š�t�o� �j�e� �u� �s�k�l�a�d�u� �s� �n�e�l�i�n�e�a�r�n�o�š���u� �B�-�H� �p�e�t�l�j�e�)�.
�U�g�l�j�i�
�n�a� �v�l�a�k�n�a�:� �-�1�1�2�,�4� �d�B�.� �G�r�a�f�i�t�:� �-�1�0�4�,�2� �d�B�.� �O�l�o�v�k�a�:� �-�8�7�,�3� �d�B�.� �M�o�r�s�k�a� �v�o�d�a�:� �-�7�6�,�1� �d�B�.� �S�l�i�n�a�:� �-�7�1�,�4� �d�B�.� �B�a�n�a�n�a�:� �-�6�2�,�8� �d�B�.� �B�l�a�t�o�:
-58,3 dB. Otvoreni krug: -44,1 dB (dominira Johnsonov šum terminacijskog otpornika od 1 M-ohm).

�P�r�e�m�a� �s�v�a�k�o�j� �k�o�n�v�e�n�c�i�o�n�a�l�n�o�j� �m�e�t�r�i�c�i� �-�-� �o�t�p�o�r�,� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v�,� �i�z�o�b�l�i�
�e�n�j�e� �-�-� �r�a�n�g�i�r�a�n�j�e� �j�e� �j�a�s�n�o�.� �S�r�e�b�r�o� �i� �b�a�k�a�r� �u�
�i�n�k�o�v�i�t�o� �s�u
�i�z�j�e�d�n�a�
�e�n�i�.� �A�l�u�m�i�n�i�j� �j�e� �b�l�i�z�u� �i�z�a�.� �S�v�e� �o�s�t�a�l�o� �j�e� �p�r�o�g�r�e�s�i�v�n�o� �g�o�r�e�.� �B�l�a�t�o� �i� �b�a�n�a�n�a� �n�a�j�g�o�r�i� �s�u� �v�o�d�i�
�i� �k�o�j�e� �s�m�o� �i�k�a�d�a� �i�z�m�j�e�r�i�l�i�.

�E�k�s�p�e�r�i�m�e�n�t� �s�e� �m�o�g�a�o� �z�a�v�r�š�i�t�i� �o�v�d�j�e�.� �B�a�k�a�r� �p�o�b�j�e���u�j�e�.� �N�i�t� �n�a� �d�i�y�a�u�d�i�u� �j�e� �o�d�g�o�v�o�r�e�n�a�.

Ne završava ovdje.

5. REZULTATI: ANOMALNA SVOJSTVA BLATA

�T�i�j�e�k�o�m� �m�j�e�r�e�n�j�a� �f�r�e�k�v�e�n�c�i�j�s�k�o�g� �o�d�z�i�v�a� �p�r�i�m�i�j�e�t�i�l�i� �s�m�o� �d�a� �k�r�i�v�u�l�j�a� �p�a�d�a� �b�l�a�t�a� �i�m�a� �n�e�o�b�i�
�n�o� �g�l�a�t�k�i� �o�b�l�i�k�.� �V�e���i�n�a� �v�o�d�i�
�a� �s
�v�i�s�o�k�o�f�r�e�k�v�e�n�t�n�i�m� �p�r�i�g�u�š�e�n�j�e�m� �p�o�k�a�z�u�j�u� �r�e�z�o�n�a�n�c�i�j�e�,� �v�a�l�o�v�l�j�e�n�j�a� �i�l�i� �d�i�s�k�o�n�t�i�n�u�i�t�e�t�e� �n�a�g�i�b�a� �u�z�r�o�k�o�v�a�n�e� �n�e�u�s�k�l�a���e�n�o�š���u
�i�m�p�e�d�a�n�c�i�j�e�,� �d�i�e�l�e�k�t�r�i�
�k�i�m� �r�e�z�o�n�a�n�c�i�j�a�m�a� �i�l�i� �m�o�d�n�i�m� �p�r�i�j�e�l�a�z�i�m�a�.� �B�l�a�t�o� �n�i�j�e� �p�o�k�a�z�a�l�o� �n�i�k�a�k�v�e�.� �N�j�e�g�o�v�o� �p�r�i�g�u�š�e�n�j�e� �m�o�n�o�t�o�n�o� �s�e
�p�o�v�e���a�v�a�l�o� �s� �f�r�e�k�v�e�n�c�i�j�o�m�,� �s�l�i�j�e�d�e���i� �k�r�i�v�u�l�j�u� �d�o�b�r�o� �o�p�i�s�a�n�u� �j�e�d�n�o�p�o�l�n�i�m� �n�i�s�k�o�p�r�o�p�u�s�n�i�m� �f�u�n�k�c�i�j�o�m� �s� �f�r�e�k�v�e�n�c�i�j�o�m� �k�u�t�a� �o�d� �p�r�i�b�l�i�ž�n�o
620 Hz.

Iz znatiželje, usporedili smo profil prigušenja blata s funkcijom prijenosa tlaka ljudskog vanjskog ušnog kanala, kako su izmjerili
�H�a�m�m�e�r�s�h�o�i� �i� �M�o�l�l�e�r� �(�1�9�9�6�.�)� �i� �t�a�b�e�l�i�r�a�l�i� �u� �s�t�a�n�d�a�r�d�u� �I�S�O� �1�1�9�0�4�-�1�.� �U�š�n�i� �k�a�n�a�l� �d�j�e�l�u�j�e� �k�a�o� �
�e�t�v�r�t�i�n�s�k�i� �r�e�z�o�n�a�n�t�n�i� �t�u�b�u�s� �s� �p�r�i�m�a�r�n�o�m
�r�e�z�o�n�a�n�c�o�m� �b�l�i�z�u� �2�,�7� �k�H�z� �i� �s�e�k�u�n�d�a�r�n�o�m� �r�e�z�o�n�a�n�c�o�m� �b�l�i�z�u� �5�,�4� �k�H�z�,� �p�r�o�i�z�v�o�d�e���i� �k�a�r�a�k�t�e�r�i�s�t�i�
�a�n� �v�r�h� �p�o�j�a�
�a�n�j�a� �o�d� �1�0�-�1�5� �d�B� �p�r�i� �2�-�4
kHz.

�U�s�p�o�r�e�d�b�a� �s�e� �n�i�j�e� �o�
�e�k�i�v�a�l�a� �d�a� �b�u�d�e� �s�m�i�s�l�e�n�a�.� �B�i�l�a� �j�e�.

Kada se krivulja prigušenja blata superponira na inverz funkcije prijenosa ušnog kanala -- to jest, prigušenje potrebno za
�p�o�n�i�š�t�a�v�a�n�j�e� �r�e�z�o�n�a�n�t�n�o�g� �p�o�j�a�
�a�n�j�a� �u�š�n�o�g� �k�a�n�a�l�a� �-�-� �d�v�i�j�e� �k�r�i�v�u�l�j�e� �p�o�d�u�d�a�r�a�j�u� �s�e� �u�n�u�t�a�r� �+�/�-� �1�,�2� �d�B� �o�d� �5�0�0� �H�z� �d�o� �1�5� �k�H�z�.� �B�l�a�t�o
�p�r�i�r�o�d�n�o� �p�r�i�g�u�š�u�j�e� �f�r�e�k�v�e�n�c�i�j�e� �k�o�j�e� �u�š�n�i� �k�a�n�a�l� �p�o�j�a�
�a�v�a� �i� �p�r�o�p�u�š�t�a� �f�r�e�k�v�e�n�c�i�j�e� �k�o�j�e� �u�š�n�i� �k�a�n�a�l� �n�e� �m�i�j�e�n�j�a�.

�O�v�o� �j�e� �s�l�u�
�a�j�n�o�s�t�.� �O�v�o� �i�z�r�i�
�i�t�o� �n�a�v�o�d�i�m�o�.� �F�i�z�i�
�k�i� �m�e�h�a�n�i�z�a�m� �i�o�n�s�k�e� �v�o�d�l�j�i�v�o�s�t�i� �u� �m�o�k�r�o�j� �g�l�i�n�i� �n�e�m�a� �k�a�u�z�a�l�n�o�g� �o�d�n�o�s�a� �s� �a�n�a�t�o�m�i�j�o�m
�l�j�u�d�s�k�o�g� �u�š�n�o�g� �k�a�n�a�l�a�.� �F�r�e�k�v�e�n�c�i�j�s�k�a� �p�o�d�u�d�a�r�n�o�s�t� �j�e� �n�u�m�e�r�i�
�k�a� �s�l�u�
�a�j�n�o�s�t� �k�o�j�a� �p�r�o�i�z�l�a�z�i� �i�z� �
�i�n�j�e�n�i�c�e� �d�a� �j�e� �v�o�d�l�j�i�v�o�s�t� �b�l�a�t�a
�d�o�m�i�n�i�r�a�n�a� �p�o�v�r�š�i�n�s�k�o�m� �v�o�d�l�j�i�v�o�š���u� �
�e�s�t�i�c�a� �ž�e�l�j�e�z�n�o�g� �o�k�s�i�d�a�,� �k�o�j�a� �s�l�i�j�e�d�i� �k�r�i�v�u�l�j�u� �r�e�l�a�k�s�a�c�i�j�e� �s� �v�r�e�m�e�n�s�k�o�m� �k�o�n�s�t�a�n�t�o�m� �(�p�r�i�b�l�i�ž�n�o
�2�5�0� �m�i�k�r�o�s�e�k�u�n�d�i�)� �k�o�j�a� �s�l�u�
�a�j�n�o� �o�d�g�o�v�a�r�a� �i�n�v�e�r�z�u� �p�r�i�m�a�r�n�e� �r�e�z�o�n�a�n�t�n�e� �f�r�e�k�v�e�n�c�i�j�e� �u�š�n�o�g� �k�a�n�a�l�a�.

�I�p�a�k�,� �p�r�a�k�t�i�
�n�a� �p�o�s�l�j�e�d�i�c�a� �j�e� �s�t�v�a�r�n�a�:� �s�i�g�n�a�l� �k�o�j�i� �j�e� �p�r�o�š�a�o� �k�r�o�z� �v�o�d�i�
� �o�d� �b�l�a�t�a� �b�i�o� �j�e� �p�r�e�d�i�z�j�e�d�n�a�
�e�n�,� �v�l�a�s�t�i�t�i�m� �f�r�e�k�v�e�n�c�i�j�s�k�i�m
�o�d�z�i�v�o�m� �v�o�d�i�
�a�,� �n�a� �n�a�
�i�n� �k�o�j�i� �d�j�e�l�o�m�i�
�n�o� �k�o�m�p�e�n�z�i�r�a� �r�e�z�o�n�a�n�t�n�u� �o�b�o�j�e�n�o�s�t� �u�š�n�o�g� �k�a�n�a�l�a�.� �S�i�g�n�a�l� �k�o�j�i� �s�t�i�ž�e� �d�o� �b�u�b�n�j�i���a� �i�m�a� �r�a�v�n�i�j�i
efektivni frekvencijski odziv od signala koji je ušao u kabel.

�I�z�m�j�e�r�i�l�i� �s�m�o� �o�v�o� �i�z�r�a�v�n�o� �k�o�r�i�s�t�e���i� �u�š�n�i� �s�i�m�u�l�a�t�o�r� �(�G�R�A�S� �4�5�C�A�,� �s�u�k�l�a�d�n�o� �I�E�C� �6�0�3�1�8�-�4�)� �p�o�s�t�a�v�l�j�e�n� �n�a� �p�o�z�i�c�i�j�i� �s�l�u�š�a�n�j�a�.� �R�e�f�e�r�e�n�t�n�a
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5

�p�j�e�s�m�a� �(�r�u�ž�i�
�a�s�t�i� �š�u�m�,� �3�0� �s�e�k�u�n�d�i�)� �p�u�š�t�e�n�a� �j�e� �k�r�o�z� �s�u�s�t�a�v� �s� �b�a�k�r�e�n�i�m� �k�a�b�e�l�o�m�,� �a� �z�a�t�i�m� �s� �k�a�b�e�l�o�m� �o�d� �b�l�a�t�a� �(�p�o�j�a�
�a�n�j�e� �p�o�j�a�
�a�l�a

�p�o�v�e���a�n�o� �j�e� �z�a� �1�8�,�7� �d�B� �k�a�k�o� �b�i� �s�e� �k�o�m�p�e�n�z�i�r�a�l�o� �g�u�b�i�t�a�k� �b�l�a�t�a� �p�r�i� �1� �k�H�z�)�.� �F�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �n�a� �m�i�k�r�o�f�o�n�u� �u�š�n�o�g� �s�i�m�u�l�a�t�o�r�a� �-�-

�p�r�e�d�s�t�a�v�l�j�a�j�u���i� �z�v�u�
�n�i� �t�l�a�k� �n�a� �b�u�b�n�j�i���u� �-�-� �b�i�o� �j�e� �2�,�4� �d�B� �r�a�v�n�i�j�i� �(�n�i�ž�a� �s�t�a�n�d�a�r�d�n�a� �d�e�v�i�j�a�c�i�j�a� �k�r�o�z� �1�/�3�-�o�k�t�a�v�n�e� �p�o�j�a�s�e�v�e� �o�d� �5�0�0� �H�z� �d�o� �1�5

kHz) s kabelom od blata nego s bakrenim kabelom.

�B�a�k�a�r� �j�e� �b�o�l�j�i� �v�o�d�i�
�.� �B�l�a�t�o�,� �n�a� �b�u�b�n�j�i���u�,� �p�r�o�i�z�v�o�d�i� �r�a�v�n�i�j�i� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v�.� �O�v�e� �t�v�r�d�n�j�e� �s�u� �o�b�j�e� �i�s�t�i�n�i�t�e�.� �N�i�s�u� �k�o�n�t�r�a�d�i�k�t�o�r�n�e�.� �O�p�i�s�u�j�u
�r�a�z�l�i�
�i�t�e� �s�t�v�a�r�i�.

6. REZULTATI: VREMENSKA STABILNOST

�K�a�b�e�l� �s� �b�a�n�a�n�o�m� �b�r�z�o� �s�e� �d�e�g�r�a�d�i�r�a�o�.� �U�n�u�t�a�r� �6� �s�a�t�i� �o�d� �i�z�r�a�d�e�,� �D�C� �o�t�p�o�r� �s�e� �p�o�v�e���a�o� �z�a� �1�4� �%� �k�a�k�o� �j�e� �m�e�s�o� �b�a�n�a�n�e� �p�o�
�e�l�o� �o�k�s�i�d�i�r�a�t�i
�i� �d�e�h�i�d�r�i�r�a�t�i�.� �N�a�k�o�n� �2�4� �s�a�t�a�,� �o�t�p�o�r� �s�e� �u�d�v�o�s�t�r�u�
�i�o�.� �N�a�k�o�n� �4�8� �s�a�t�i�,� �k�a�b�e�l� �j�e� �b�i�o� �f�u�n�k�c�i�o�n�a�l�n�o� �o�t�v�o�r�e�n�i� �k�r�u�g� �-�-� �b�a�n�a�n�a� �j�e� �p�o�s�m�e���i�l�a�,
povukla se od stijenki cijevi i izgubila ionski kontinuitet. Mjerenja frekvencijskog odziva, THD+N i ISI nakon 48 sati nisu se mogla
razlikovati od kontrole otvorenog kruga.

�B�a�n�a�n�a� �n�i�j�e� �o�d�r�ž�i�v� �v�o�d�l�j�i�v�i� �m�a�t�e�r�i�j�a�l� �z�a� �b�i�l�o� �k�o�j�u� �p�r�i�m�j�e�n�u� �k�o�j�a� �z�a�h�t�i�j�e�v�a� �v�r�e�m�e�n�s�k�u� �s�t�a�b�i�l�n�o�s�t� �v�e���u� �o�d� �p�r�i�b�l�i�ž�n�o� �1�2� �s�a�t�i�.� �O�v�o
�p�o�t�v�r���u�j�e� �o�n�o� �š�t�o� �j�e� �n�i�t� �n�a� �d�i�y�a�u�d�i�u� �s�u�m�n�j�a�l�a�,� �a�l�i� �n�i�j�e� �i�z�m�j�e�r�i�l�a�.

�K�a�b�e�l� �s� �m�o�r�s�k�o�m� �v�o�d�o�m� �b�i�o� �j�e� �s�t�a�b�i�l�a�n� �t�i�j�e�k�o�m� �7�2� �s�a�t�a� �(�d�r�i�f�t� �o�t�p�o�r�a� �<� �2� �%�)�,� �k�a�k�o� �s�e� �i� �o�
�e�k�i�v�a�l�o� �z�a� �z�a�t�v�o�r�e�n�i� �e�l�e�k�t�r�o�l�i�t� �s� �f�i�k�s�n�o�m
ionskom koncentracijom.

�K�a�b�e�l� �s�a� �s�l�i�n�o�m� �p�o�k�a�z�a�o� �j�e� �u�m�j�e�r�e�n�u� �d�e�g�r�a�d�a�c�i�j�u� �(�o�t�p�o�r� �s�e� �p�o�v�e���a�o� �z�a� �2�3� �%� �t�i�j�e�k�o�m� �7�2� �s�a�t�a�)�,� �v�j�e�r�o�j�a�t�n�o� �z�b�o�g� �e�n�z�i�m�a�t�s�k�e
razgradnje organskih komponenata i bakterijskog rasta koji mijenja ionsku ravnotežu.

�B�l�a�t�o� �j�e� �b�i�l�o� �i�z�n�e�n�a���e�n�j�e�.

�D�C� �o�t�p�o�r� �k�a�b�e�l�a� �o�d� �b�l�a�t�a� �s�m�a�n�j�i�o� �s�e� �z�a� �3�,�1� �%� �t�i�j�e�k�o�m� �p�r�v�i�h� �1�2� �s�a�t�i�,� �a� �z�a�t�i�m� �s�e� �s�t�a�b�i�l�i�z�i�r�a�o�.� �T�i�j�e�k�o�m� �s�l�j�e�d�e���i�h� �6�0� �s�a�t�i�,� �o�t�p�o�r� �j�e� �v�a�r�i�r�a�o
�m�a�n�j�e� �o�d� �0�,�2� �%�.� �F�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �b�i�o� �j�e� �s�l�i�
�n�o� �s�t�a�b�i�l�a�n�:� �k�u�t�n�a� �f�r�e�k�v�e�n�c�i�j�a� �o�d� �-�3� �d�B� �p�o�m�a�k�n�u�l�a� �s�e� �s� �6�1�8� �H�z� �n�a� �6�2�5� �H�z� �t�i�j�e�k�o�m� �7�2
sata -- promjena od 1,1 %. THD+N se neznatno poboljšao (s -58,3 dB na -59,1 dB) tijekom prvih 24 sata, a zatim je bio konstantan.

�M�j�e�r�e�n�j�e� �m�e���u�u�z�o�r�k�o�v�n�i�h� �i�n�f�o�r�m�a�c�i�j�a� �b�i�l�o� �j�e� �n�a�j�u�p�e�
�a�t�l�j�i�v�i�j�i� �r�e�z�u�l�t�a�t� �s�t�a�b�i�l�n�o�s�t�i�.� �I�S�I� �b�a�k�r�a� �(�m�j�e�r�e�n�o� �s�v�a�k�a� �2� �s�a�t�a� �t�i�j�e�k�o�m� �7�2� �s�a�t�a�)
�v�a�r�i�r�a�o� �j�e� �z�a� �2�,�8� �%� �(�k�o�e�f�i�c�i�j�e�n�t� �v�a�r�i�j�a�c�i�j�e�)�,� �p�r�i�p�i�s�a�n�o� �f�l�u�k�t�u�a�c�i�j�a�m�a� �t�e�m�p�e�r�a�t�u�r�e� �o�k�o�l�i�n�e� �k�o�j�e� �u�t�j�e�
�u� �n�a� �k�o�ž�n�i� �e�f�e�k�t� �k�a�b�e�l�a� �i� �j�i�t�t�e�r� �t�a�k�t�a
ADC-a. ISI blata varirao je za 0,4 % -- sedam puta stabilnije od bakra.

�M�a�g�n�i�t�u�d�a� �I�S�I� �b�i�l�a� �j�e�,� �n�a�r�a�v�n�o�,� �m�n�o�g�o� �n�i�ž�a� �z�a� �b�l�a�t�o� �(�0�,�0�0�3� �b�i�t�a� �p�o� �u�z�o�r�k�u� �u� �o�d�n�o�s�u� �n�a� �0�,�2�8�9� �b�i�t�a� �p�o� �u�z�o�r�k�u� �z�a� �b�a�k�a�r�)�.� �B�l�a�t�o� �
�u�v�a
�g�o�t�o�v�o� �n�i�k�a�k�v�e� �m�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e� �u� �a�p�s�o�l�u�t�n�i�m� �t�e�r�m�i�n�i�m�a�.� �A�l�i� �o�n�o� �m�a�l�o� �š�t�o� �
�u�v�a�,� �
�u�v�a� �s� �i�z�v�a�n�r�e�d�n�o�m� �d�o�s�l�j�e�d�n�o�š���u�.

�M�e�h�a�n�i�z�a�m� �z�a� �o�v�u� �s�t�a�b�i�l�n�o�s�t� �j�e� �n�e�o�s�j�e�t�l�j�i�v�o�s�t� �i�o�n�s�k�o�g� �v�o�d�i�
�a� �n�a� �f�a�k�t�o�r�e� �k�o�j�i� �u�z�r�o�k�u�j�u� �d�r�i�f�t� �u� �m�e�t�a�l�n�i�m� �v�o�d�i�
�i�m�a�.� �M�e�t�a�l�n�a� �v�o�d�l�j�i�v�o�s�t
�o�v�i�s�i� �o� �s�r�e�d�n�j�e�m� �s�l�o�b�o�d�n�o�m� �p�u�t�u� �e�l�e�k�t�r�o�n�a�,� �k�o�j�i� �j�e� �m�o�d�i�f�i�c�i�r�a�n� �t�e�m�p�e�r�a�t�u�r�o�m�,� �m�e�h�a�n�i�
�k�i�m� �s�t�r�e�s�o�m� �i� �e�l�e�k�t�r�o�m�a�g�n�e�t�s�k�i�m� �p�o�l�j�i�m�a�.
Ionska vodljivost u matriksu mokre gline ovisi o pokretljivosti iona u vodenoj fazi, koja je tamponirana kapacitetom kationske
�i�z�m�j�e�n�e� �g�l�i�n�e� �-�-� �s�a�m�o�r�e�g�u�l�i�r�a�j�u���a� �e�l�e�k�t�r�o�k�e�m�i�j�s�k�a� �r�a�v�n�o�t�e�ž�a� �k�o�j�a� �s�e� �o�p�i�r�e� �p�o�r�e�m�e���a�j�u�.� �G�l�i�n�a� �d�j�e�l�u�j�e� �k�a�o� �k�e�m�i�j�s�k�i� �t�a�m�p�o�n� �z�a� �v�l�a�s�t�i�t�u
vodljivost.

�E�k�v�a�t�o�r�i�j�a�l�n�o� �b�l�a�t�o� �-�-� �s�p�e�c�i�f�i�
�n�o�,� �a�n�d�o�s�o�l� �b�o�g�a�t� �a�l�o�f�a�n�o�m� �i�z� �r�i�j�e�k�e� �M�a�c�h�á�n�g�a�r�a� �-�-� �i�m�a� �k�a�p�a�c�i�t�e�t� �k�a�t�i�o�n�s�k�e� �i�z�m�j�e�n�e� �o�d� �4�2� �c�m�o�l�/�k�g�,
�m�e���u� �n�a�j�v�i�š�i�m� �o�d� �b�i�l�o� �k�o�j�e� �p�r�i�r�o�d�n�e� �g�l�i�n�e�.� �O�v�o� �j�e� �p�o�s�l�j�e�d�i�c�a� �s�t�r�u�k�t�u�r�e� �m�i�n�e�r�a�l�a� �a�l�o�f�a�n�:� �š�u�p�l�j�e� �s�f�e�r�n�e� �n�a�n�o�
�e�s�t�i�c�e� �p�r�o�m�j�e�r�a� �3�,�5�-�5�,�0
�n�m� �s� �v�i�s�o�k�o�m� �g�u�s�t�o���o�m� �p�o�v�r�š�i�n�s�k�i�h� �h�i�d�r�o�k�s�i�l�n�i�h� �s�k�u�p�i�n�a�.� �M�i�n�e�r�a�l�n�i� �s�a�s�t�a�v� �e�k�v�a�t�o�r�i�j�a�l�n�o�g� �v�u�l�k�a�n�s�k�o�g� �t�l�a�,� �o�b�l�i�k�o�v�a�n� �m�i�l�i�j�u�n�i�m�a
godina trošenja na geomagnetskom ekvatoru, proizvodi glinu s inherentno stabilnim elektrokemijskim svojstvima.

�N�e� �t�v�r�d�i�m�o� �d�a� �j�e� �e�k�v�a�t�o�r�i�j�a�l�n�o� �b�l�a�t�o� �s�u�p�e�r�i�o�r�n�i� �v�o�d�i�
�.� �N�i�j�e�.� �N�j�e�g�o�v� �o�t�p�o�r� �3�1� �m�i�l�i�j�u�n� �p�u�t�a� �j�e� �v�e���i� �o�d� �b�a�k�r�a�.� �P�r�o�m�a�t�r�a�m�o� �d�a� �j�e� �s�t�a�b�i�l�n�i�j�i
�v�o�d�i�
�,� �f�a�k�t�o�r�o�m� �s�e�d�a�m�,� �u� �s�p�e�c�i�f�i�
�n�o�j� �m�e�t�r�i�c�i� �o�
�u�v�a�n�j�a� �m�e���u�u�z�o�r�k�o�v�n�i�h� �i�n�f�o�r�m�a�c�i�j�a� �-�-� �i� �d�a� �o�v�a� �s�t�a�b�i�l�n�o�s�t� �p�r�o�i�z�l�a�z�i� �i�z� �e�l�e�k�t�r�o�k�e�m�i�j�e
ekvatorijalnog vulkanskog tla.

�7�.� �R�E�Z�U�L�T�A�T�I�:� ���E�L�I�K� �I� �P�R�O�B�L�E�M� �M�A�G�N�E�T�S�K�O�G� �V�O�D�I���A

���e�l�i�k� �j�e� �u�k�l�j�u�
�e�n� �u� �t�e�s�t�n�u� �m�a�t�r�i�c�u� �k�a�o� �j�e�d�i�n�i� �f�e�r�o�m�a�g�n�e�t�s�k�i� �v�o�d�i�
�.� �N�j�e�g�o�v� �r�a�d� �b�i�o� �j�e� �i�n�f�o�r�m�a�t�i�v�a�n� �i�z� �r�a�z�l�o�g�a� �n�e�p�o�v�e�z�a�n�i�h� �s� �p�i�t�a�n�j�e�m
bakar-blato-banana.

�D�C� �o�t�p�o�r� �
�e�l�i�k�a� �(�0�,�1�2�7� �o�h�m�/�m�)� �š�e�s�t� �p�u�t�a� �j�e� �v�e���i� �o�d� �b�a�k�r�a�,� �a�l�i� �u�n�u�t�a�r� �r�a�s�p�o�n�a� �k�o�j�i� �s�e� �o�b�i�
�n�o� �n�a�l�a�z�i� �u� �j�e�f�t�i�n�i�m� �a�u�d�i�o� �k�a�b�e�l�i�m�a� �k�o�j�i
�k�o�r�i�s�t�e� �v�o�d�i�
�e� �b�a�k�r�a�-�p�o�k�r�i�v�e�n�o�g�-�
�e�l�i�k�a� �(�C�C�S�)�.� �N�j�e�g�o�v� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �b�i�o� �j�e� �r�a�v�a�n� �d�o� �8�0� �k�H�z�,� �b�l�a�g�o� �s�e� �s�p�u�š�t�a�j�u���i� �i�z�n�a�d� �t�o�g�a� �-�-
adekvatno za audio uporabu.

�N�j�e�g�o�v�o� �i�z�o�b�l�i�
�e�n�j�e�,� �m�e���u�t�i�m�,� �b�i�l�o� �j�e� �n�a�j�v�i�š�e� �o�d� �b�i�l�o� �k�o�j�e�g� �m�e�t�a�l�n�o�g� �v�o�d�i�
�a�:� �-�9�8�,�7� �d�B� �T�H�D�+�N�,� �u� �u�s�p�o�r�e�d�b�i� �s� �-�1�1�7�,�9� �d�B� �z�a� �b�a�k�a�r�.
�S�p�e�k�t�r�o�m� �i�z�o�b�l�i�
�e�n�j�a� �d�o�m�i�n�i�r�a�l�i� �s�u� �t�r�e���i�,� �p�e�t�i� �i� �s�e�d�m�i� �h�a�r�m�o�n�i�c�i� �-�-� �i�z�o�b�l�i�
�e�n�j�e� �n�e�p�a�r�n�o�g� �r�e�d�a� �k�a�r�a�k�t�e�r�i�s�t�i�
�n�o� �z�a� �s�i�m�e�t�r�i�
�n�u
�n�e�l�i�n�e�a�r�n�o�s�t�.� �O�v�o� �j�e� �B�-�H� �h�i�s�t�e�r�e�z�n�a� �p�e�t�l�j�a� �f�e�r�o�m�a�g�n�e�t�s�k�i�h� �d�o�m�e�n�a� �
�e�l�i�
�n�e� �ž�i�c�e�.
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�K�a�d�a� �A�C� �a�u�d�i�o� �s�i�g�n�a�l� �p�r�o�l�a�z�i� �k�r�o�z� �f�e�r�o�m�a�g�n�e�t�s�k�i� �v�o�d�i�
�,� �m�a�g�n�e�t�s�k�o� �p�o�l�j�e� �s�i�g�n�a�l�a� �p�o�k�r�e���e� �m�a�g�n�e�t�s�k�e� �d�o�m�e�n�e� �v�o�d�i�
�a� �k�r�o�z� �n�j�i�h�o�v�u

�h�i�s�t�e�r�e�z�n�u� �p�e�t�l�j�u�.� �E�n�e�r�g�i�j�a� �p�o�t�r�e�b�n�a� �z�a� �p�r�o�l�a�z�a�k� �k�r�o�z� �p�e�t�l�j�u� �r�a�s�i�p�a� �s�e� �k�a�o� �t�o�p�l�i�n�a� �(�g�u�b�i�t�a�k� �h�i�s�t�e�r�e�z�e�)�,� �a� �n�e�l�i�n�e�a�r�n�i� �o�d�n�o�s� �i�z�m�e���u

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

�m�a�g�n�e�t�s�k�o� �p�o�l�j�e� �s�i�g�n�a�l�a� �o�d� �2� �V�r�m�s� �u� �ž�i�c�i� �o�d� �1� �m�m� �j�e� �p�r�i�b�l�i�ž�n�o� �0�,�0�0�0�4� �A�/�m�,� �d�a�l�e�k�o� �i�s�p�o�d� �k�o�e�r�c�i�v�n�o�s�t�i� �
�e�l�i�k�a� �-�-� �a�l�i� �j�e� �m�j�e�r�l�j�i�v�.

�R�e�l�e�v�a�n�t�n�i�j�e� �z�a� �s�a�d�a�š�n�j�u� �s�t�u�d�i�j�u�:� �h�i�s�t�e�r�e�z�a� �j�e� �o�v�i�s�n�a� �o� �p�o�v�i�j�e�s�t�i�.� �I�z�o�b�l�i�
�e�n�j�e� �k�o�j�e� �p�r�o�i�z�v�o�d�i� �
�e�l�i�
�n�i� �k�a�b�e�l� �u� �b�i�l�o� �k�o�j�e�m� �t�r�e�n�u�t�k�u� �o�v�i�s�i
�n�e� �s�a�m�o� �o� �t�r�e�n�u�t�n�o�m� �s�i�g�n�a�l�u�,� �v�e��� �i� �o� �s�i�g�n�a�l�u� �k�o�j�i� �j�e� �p�r�o�l�a�z�i�o� �k�r�o�z� �n�j�e�g�a� �p�r�i�j�e�.� �M�a�g�n�e�t�s�k�e� �d�o�m�e�n�e� �z�a�d�r�ž�a�v�a�j�u� �r�e�m�a�n�e�n�t�n�u
�m�a�g�n�e�t�i�z�a�c�i�j�u� �k�o�j�a� �p�r�e�d�n�a�p�i�n�j�e� �h�i�s�t�e�r�e�z�n�u� �p�e�t�l�j�u�.� �O�v�o� �p�r�o�i�z�v�o�d�i� �o�b�l�i�k� �m�e�m�o�r�i�j�e� �o�v�i�s�n�e� �o� �s�i�g�n�a�l�u� �u� �v�o�d�i�
�u� �k�o�j�i� �n�e�m�a� �e�k�v�i�v�a�l�e�n�t� �u
nemagnetskim materijalima.

�A�l�g�o�r�i�t�a�m� �p�o�v�r�a�t�a� �I�S�I�,� �k�o�j�i� �p�r�e�t�p�o�s�t�a�v�l�j�a� �s�i�g�n�a�l�n�i� �l�a�n�a�c� �b�e�z� �m�e�m�o�r�i�j�e�,� �p�r�o�i�z�v�e�o� �j�e� �a�n�o�m�a�l�n�e� �r�e�z�u�l�t�a�t�e� �z�a� �
�e�l�i�
�n�i� �k�a�b�e�l�:� �o�
�i�t�i� �I�S�I� �o�d
�-�0�,�0�0�2� �b�i�t�a� �p�o� �u�z�o�r�k�u� �-�-� �n�e�g�a�t�i�v�n�a� �v�r�i�j�e�d�n�o�s�t�,� �k�o�j�a� �j�e� �f�i�z�i�
�k�i� �n�e�m�o�g�u���a� �i� �u�k�a�z�u�j�e� �n�a� �s�u�s�t�a�v�n�u� �p�o�g�r�e�š�k�u� �u� �m�o�d�e�l�n�i�m� �p�r�e�t�p�o�s�t�a�v�k�a�m�a
�a�l�g�o�r�i�t�m�a�.� ���e�l�i�
�n�i� �k�a�b�e�l� �n�e� �s�a�m�o� �d�a� �n�e� �u�s�p�i�j�e�v�a� �s�a�
�u�v�a�t�i� �m�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e�;� �u�v�o�d�i� �l�a�ž�n�e� �k�o�r�e�l�a�c�i�j�e� �k�o�j�e� �a�l�g�o�r�i�t�a�m
�p�o�g�r�e�š�n�o� �t�u�m�a�
�i� �k�a�o� �n�e�g�a�t�i�v�n�e� �i�n�f�o�r�m�a�c�i�j�e�.� �K�a�b�e�l� �a�k�t�i�v�n�o� �z�a�v�a�r�a�v�a� �r�e�k�o�n�s�t�r�u�k�c�i�j�u�.

�O�v�a�j� �r�e�z�u�l�t�a�t� �n�e�m�a� �p�r�a�k�t�i�
�n�i� �z�n�a�
�a�j� �z�a� �u�s�p�o�r�e�d�b�u� �b�a�k�a�r�-�p�r�o�t�i�v�-�b�l�a�t�a�.� �U�k�l�j�u�
�u�j�e�m�o� �g�a� �j�e�r� �i�l�u�s�t�r�i�r�a� �n�a�
�e�l�o�:� �v�o�d�i�
� �n�i�j�e� �s�a�m�o� �p�a�s�i�v�n�i
�o�d�a�š�i�l�j�a�
�.� �N�j�e�g�o�v�a� �m�a�t�e�r�i�j�a�l�n�a� �s�v�o�j�s�t�v�a� �-�-� �e�l�e�k�t�r�o�n�s�k�a�,� �i�o�n�s�k�a� �i�l�i� �m�a�g�n�e�t�s�k�a� �-�-� �a�k�t�i�v�n�o� �o�b�l�i�k�u�j�u� �i�n�f�o�r�m�a�c�i�j�s�k�i� �s�a�d�r�ž�a�j� �s�i�g�n�a�l�a� �k�o�j�i
�p�r�o�l�a�z�i� �k�r�o�z� �n�j�e�g�a�.� �B�a�k�a�r� �g�a� �o�b�l�i�k�u�j�e� �n�a� �j�e�d�a�n� �n�a�
�i�n�.� �B�l�a�t�o� �g�a� �o�b�l�i�k�u�j�e� �n�a� �d�r�u�g�i�.� ���e�l�i�k� �g�a� �o�b�l�i�k�u�j�e� �n�a� �n�a�
�i�n� �k�o�j�i� �j�e� �a�k�t�i�v�n�o
neprijateljski prema povratu informacija.

8. RASPRAVA

�N�i�t� �n�a� �d�i�y�a�u�d�i�u� �p�i�t�a�l�a� �j�e� �z�v�u�
�i� �l�i� �b�a�k�a�r� �b�o�l�j�e� �o�d� �b�l�a�t�a�.� �O�d�g�o�v�o�r�,� �p�r�e�m�a� �s�v�a�k�o�j� �k�o�n�v�e�n�c�i�o�n�a�l�n�o�j� �a�u�d�i�o� �m�e�t�r�i�c�i�,� �j�e� �d�a�.� �B�a�k�a�r� �i�m�a� �n�i�ž�i
�o�t�p�o�r� �f�a�k�t�o�r�o�m� �3�1� �m�i�l�i�j�u�n�.� �N�j�e�g�o�v� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �j�e� �r�a�v�a�n� �g�d�j�e� �b�l�a�t�o� �n�i�j�e�.� �N�j�e�g�o�v�o� �i�z�o�b�l�i�
�e�n�j�e� �j�e� �6�0� �d�B� �n�i�ž�e�.� �N�i�t�i� �j�e�d�n�a� �r�a�c�i�o�n�a�l�n�a
osoba ne bi izabrala blato umjesto bakra za prijenos audio signala.

Nit nije pitala ima li blato bilo kakva zanimljiva svojstva koja bakar nema. Ima. Dva.

�P�r�v�o�,� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �b�l�a�t�a�,� �i�a�k�o� �o�b�j�e�k�t�i�v�n�o� �s�l�a�b�,� �s�l�u�
�a�j�n�o� �a�p�r�o�k�s�i�m�i�r�a� �i�n�v�e�r�z� �f�u�n�k�c�i�j�e� �p�r�i�j�e�n�o�s�a� �l�j�u�d�s�k�o�g� �u�š�n�o�g� �k�a�n�a�l�a�.� �S�i�g�n�a�l� �k�o�j�i
�p�r�o�l�a�z�i� �k�r�o�z� �b�l�a�t�o� �s�t�i�ž�e� �d�o� �b�u�b�n�j�i���a� �s� �r�a�v�n�i�j�i�m� �e�f�e�k�t�i�v�n�i�m� �f�r�e�k�v�e�n�c�i�j�s�k�i�m� �o�d�z�i�v�o�m� �o�d� �s�i�g�n�a�l�a� �k�o�j�i� �p�r�o�l�a�z�i� �k�r�o�z� �b�a�k�a�r�.� �O�v�o� �n�e� �
�i�n�i� �b�l�a�t�o
�b�o�l�j�i�m� �k�a�b�e�l�o�m�.� ���i�n�i� �b�l�a�t�o� �s�l�u�
�a�j�n�i�m� �e�k�v�a�l�i�z�a�t�o�r�o�m� �-�-� �o�n�i�m� �k�o�j�i�,� �k�r�o�z� �s�l�u�
�a�j�n�o�s�t� �i�o�n�s�k�i�h� �r�e�l�a�k�s�a�c�i�j�s�k�i�h� �v�r�e�m�e�n�s�k�i�h� �k�o�n�s�t�a�n�t�i� �i
�g�e�o�m�e�t�r�i�j�e� �u�š�n�o�g� �k�a�n�a�l�a�,� �p�o�s�t�i�ž�e� �o�n�o� �š�t�o� �b�i� �d�o�b�r�o� �d�i�z�a�j�n�i�r�a�n�i� �p�a�r�a�m�e�t�a�r�s�k�i� �E�Q� �m�o�g�a�o� �p�o�s�t�i���i� �n�a�m�j�e�r�n�o�,� �b�e�z� �b�l�a�t�a�.

�D�r�u�g�o�,� �m�e���u�u�z�o�r�k�o�v�n�e� �i�n�f�o�r�m�a�c�i�j�e� �b�l�a�t�a� �-�-� �n�e�z�n�a�t�n�e� �u� �a�p�s�o�l�u�t�n�o�j� �v�e�l�i�
�i�n�i� �-�-� �v�r�e�m�e�n�s�k�i� �s�u� �s�t�a�b�i�l�n�i�j�e� �o�d� �b�a�k�r�a�,� �f�a�k�t�o�r�o�m� �s�e�d�a�m�.� �O�v�a
stabilnost proizlazi iz kapaciteta elektrokemijskog tamponiranja matriksa gline, koji samoregulira svoju ionsku vodljivost protiv
fluktuacija temperature i vlažnosti. ISI bakra varira s temperaturom jer se njegov srednji slobodni put elektrona mijenja s
temperaturom. ISI blata ne varira jer je njegova pokretljivost iona tamponirana.

�N�i� �j�e�d�n�o� �s�v�o�j�s�t�v�o� �n�e� �
�i�n�i� �b�l�a�t�o� �p�r�a�k�t�i�
�n�i�m� �v�o�d�i�
�e�m�.� �O�b�a� �s�v�o�j�s�t�v�a� �s�u� �s�t�v�a�r�n�a�,� �m�j�e�r�l�j�i�v�a� �i� �-�-� �p�r�e�m�a� �n�a�š�e�m� �s�a�z�n�a�n�j�u� �-�-� �p�r�e�t�h�o�d�n�o
neprijavljena.

�R�e�z�u�l�t�a�t� �b�a�n�a�n�e� �j�e�d�n�o�s�t�a�v�n�i�j�e� �j�e� �s�a�ž�e�t�i�:� �b�a�n�a�n�a� �j�e� �s�l�a�b� �v�o�d�i�
� �k�o�j�i� �s�e� �r�a�s�p�a�d�a� �d�o� �o�t�v�o�r�e�n�o�g� �k�r�u�g�a� �u�n�u�t�a�r� �4�8� �s�a�t�i�.� �N�j�e�z�i�n�a� �j�e�d�i�n�a
prednost u odnosu na blato je niži DC otpor (74,2 k-ohm u odnosu na 650 k-ohm), koji predaje unutar 24 sata kako oksidira.
�N�a�p�o�m�i�n�j�e�m�o� �d�a� �j�e� �b�a�n�a�n�a� �k�o�r�i�š�t�e�n�a� �u� �o�v�o�j� �s�t�u�d�i�j�i� �b�i�l�a� �k�u�l�t�i�v�a�r� �C�a�v�e�n�d�i�s�h�,� �n�a�j�
�e�š���a� �k�o�m�e�r�c�i�j�a�l�n�a� �b�a�n�a�n�a�.� �B�i� �l�i� �d�r�u�g�i� �k�u�l�t�i�v�a�r�i� �-�-
�o�s�o�b�i�t�o� �k�u�h�a�r�s�k�i� �p�l�a�n�t�a�i�n� �(�M�u�s�a� �p�a�r�a�d�i�s�i�a�c�a�)�,� �k�o�j�i� �i�m�a� �v�i�š�i� �s�a�d�r�ž�a�j� �š�k�r�o�b�a� �i� �n�i�ž�u� �v�l�a�ž�n�o�s�t� �-�-� �p�o�k�a�z�a�l�i� �r�a�z�l�i�
�i�t�a� �e�l�e�k�t�r�i�
�k�a� �s�v�o�j�s�t�v�a
�o�t�v�o�r�e�n�o� �j�e� �p�i�t�a�n�j�e� �k�o�j�e� �o�s�t�a�v�l�j�a�m�o� �b�u�d�u���e�m� �r�a�d�u�.� �P�r�e�p�o�z�n�a�j�e�m�o� �d�a� �j�e� �o�v�a� �r�e�
�e�n�i�c�a�,� �u� �r�e�c�e�n�z�i�r�a�n�o�m� �
�a�s�o�p�i�s�u�,� �n�e�o�b�i�
�n�a�.� �C�i�j�e�l�i� �r�a�d
�j�e� �n�e�o�b�i�
�a�n�.� �P�o�d�a�c�i� �n�i�s�u�.

Za one koji su sudjelovali u niti diyaudio: bakar je ispravan izbor za audio kabele. Bio je ispravan izbor otkako ga je Edison odabrao
�1�8�8�2�.� �g�o�d�i�n�e�,� �i� �n�i�š�t�a� �u� �n�a�š�i�m� �m�j�e�r�e�n�j�i�m�a� �n�e� �o�s�p�o�r�a�v�a� �t�a�j� �z�a�k�l�j�u�
�a�k�.� �S�r�e�b�r�o� �j�e� �m�a�r�g�i�n�a�l�n�o� �b�o�l�j�e� �p�r�e�m�a� �n�e�k�i�m� �m�e�t�r�i�k�a�m�a� �i
�m�a�r�g�i�n�a�l�n�o� �g�o�r�e� �p�r�e�m�a� �d�r�u�g�i�m�a� �(�c�i�j�e�n�a�-�p�o�-�d�e�c�i�b�e�l�u�,� �s�r�e�b�r�o� �o�d�l�u�
�n�o� �g�u�b�i�)�.� �A�l�u�m�i�n�i�j� �j�e� �r�a�z�u�m�n�a� �a�l�t�e�r�n�a�t�i�v�a� �g�d�j�e� �t�e�ž�i�n�a� �v�a�ž�i�.� �S�v�e
�o�s�t�a�l�o� �š�t�o� �s�m�o� �t�e�s�t�i�r�a�l�i� �j�e� �g�o�r�e�,� �a� �n�e�m�e�t�a�l�n�i� �v�o�d�i�
�i� �d�r�a�m�a�t�i�
�n�o� �s�u� �g�o�r�i�.

�A�l�i� �a�k�o� �s�t�e� �s�e� �i�k�a�d�a� �z�a�p�i�t�a�l�i� �r�a�d�i� �l�i� �b�l�a�t�o� �p�o�d� �v�a�š�i�m� �n�o�g�a�m�a� �n�e�š�t�o� �z�a�n�i�m�l�j�i�v�o� �s� �e�l�e�k�t�r�i�
�n�i�m� �s�i�g�n�a�l�i�m�a� �-�-� �r�a�d�i�.� �Z�a�n�i�m�l�j�i�v�i�j�e� �n�e�g�o� �š�t�o� �s�t�e
�v�j�e�r�o�j�a�t�n�o� �o�
�e�k�i�v�a�l�i�.

�9�.� �Z�A�K�L�J�U���A�K

�K�o�n�s�t�r�u�i�r�a�l�i� �s�m�o� �a�u�d�i�o� �m�e���u�s�p�o�j�n�e� �k�a�b�e�l�e� �o�d� �1�3� �m�a�t�e�r�i�j�a�l�a� �i� �i�z�m�j�e�r�i�l�i� �n�j�i�h�o�v�a� �e�l�e�k�t�r�i�
�k�a� �s�v�o�j�s�t�v�a� �i� �s�v�o�j�s�t�v�a� �i�n�t�e�g�r�i�t�e�t�a� �s�i�g�n�a�l�a
�k�o�r�i�s�t�e���i� �l�a�b�o�r�a�t�o�r�i�j�s�k�u� �i�n�s�t�r�u�m�e�n�t�a�c�i�j�u�.� �S�t�u�d�i�j�a� �j�e� �p�o�t�a�k�n�u�t�a� �o�n�l�i�n�e� �r�a�s�p�r�a�v�o�m� �i� �p�r�o�v�e�d�e�n�a� �s� �i�s�t�o�m� �m�e�t�o�d�o�l�o�g�i�j�o�m� �p�r�i�m�i�j�e�n�j�e�n�o�m� �n�a
našem konvencionalnom istraživanju.

�B�a�k�a�r� �i� �s�r�e�b�r�o� �o�s�t�a�j�u� �o�p�t�i�m�a�l�n�i� �v�o�d�l�j�i�v�i� �m�a�t�e�r�i�j�a�l�i� �p�r�e�m�a� �s�v�i�m� �s�t�a�n�d�a�r�d�n�i�m� �a�u�d�i�o� �m�e�t�r�i�k�a�m�a�.� �A�l�u�m�i�n�i�j� �j�e� �p�r�i�h�v�a�t�l�j�i�v�.� ���e�l�i�k� �u�v�o�d�i
�m�j�e�r�l�j�i�v�o� �m�a�g�n�e�t�s�k�o� �i�z�o�b�l�i�
�e�n�j�e�.� �G�r�a�f�i�t�,� �u�g�l�j�i�
�n�a� �v�l�a�k�n�a� �i� �o�l�o�v�k�a� �s�u� �u�p�o�t�r�e�b�l�j�i�v�i�,� �a�l�i� �z�n�a�
�a�j�n�o� �k�o�m�p�r�o�m�i�t�i�r�a�n�i� �i�z�n�a�d� �2�0� �k�H�z�.
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Usporedna vodljivost i vjernost signala konvencionalnih i nekonvencionalnih vodljivih materijala: bakar, srebro, blato, banana i još devet supstrataEQUATORIAL AUDIO
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�I�o�n�s�k�i� �v�o�d�i�
�i� �-�-� �m�o�r�s�k�a� �v�o�d�a�,� �s�l�i�n�a�,� �b�a�n�a�n�a� �i� �b�l�a�t�o� �-�-� �n�e�p�r�i�k�l�a�d�n�i� �s�u� �z�a� �a�u�d�i�o� �u�p�o�r�a�b�u� �p�r�e�m�a� �k�o�n�v�e�n�c�i�o�n�a�l�n�i�m� �k�r�i�t�e�r�i�j�i�m�a�.� �N�j�i�h�o�v

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

�B�l�a�t�o� �j�e�,� �m�e���u�t�i�m�,� �p�o�k�a�z�a�l�o� �d�v�a� �a�n�o�m�a�l�n�a� �s�v�o�j�s�t�v�a�:� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �k�o�j�i� �s�l�u�
�a�j�n�o� �a�p�r�o�k�s�i�m�i�r�a� �i�n�v�e�r�z� �r�e�z�o�n�a�n�t�n�e� �k�a�r�a�k�t�e�r�i�s�t�i�k�e
�l�j�u�d�s�k�o�g� �u�š�n�o�g� �k�a�n�a�l�a� �t�e� �v�r�e�m�e�n�s�k�u� �s�t�a�b�i�l�n�o�s�t� �o�
�u�v�a�n�j�a� �m�e���u�u�z�o�r�k�o�v�n�i�h� �i�n�f�o�r�m�a�c�i�j�a� �s�e�d�a�m� �p�u�t�a� �v�e���u� �o�d� �b�a�k�r�a�.� �O�b�a� �s�v�o�j�s�t�v�a
�p�r�o�i�z�l�a�z�e� �i�z� �s�p�e�c�i�f�i�
�n�e� �m�i�n�e�r�a�l�o�g�i�j�e� �e�k�v�a�t�o�r�i�j�a�l�n�e� �v�u�l�k�a�n�s�k�e� �g�l�i�n�e� �i� �n�j�e�z�i�n�o�g� �k�a�p�a�c�i�t�e�t�a� �e�l�e�k�t�r�o�k�e�m�i�j�s�k�o�g� �t�a�m�p�o�n�i�r�a�n�j�a�.

�O�v�i� �n�a�l�a�z�i� �n�e� �m�i�j�e�n�j�a�j�u� �p�r�a�k�s�u� �d�i�z�a�j�n�a� �a�u�d�i�o� �k�a�b�e�l�a�.� �M�o�g�u� �p�r�o�m�i�j�e�n�i�t�i� �n�a�
�i�n� �n�a� �k�o�j�i� �r�a�z�m�i�š�l�j�a�m�o� �o� �t�o�m�e� �š�t�o� �v�o�d�i�
� �r�a�d�i� �s�a� �s�i�g�n�a�l�o�m� �i
koja svojstva izvan otpora i frekvencijskog odziva vrijedi mjeriti.

Nit na diyaudiu je arhivirana. Podaci su trajni.
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