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Figure 1. Inverse relationship of size and directiv ity 

 ����0���
)�
�B�����C���%�B���(�C������������%����7 ������(
)�����
����
������
���!�



���'<<6
 ��  �=����'<<6
 ��  �=����'<<6
 ��  �=����'<<6
 ��  �=�� ���· ���> �&4$&�/�2�$*
�  
�!�	�"���?
�#����	��

� +�

��!�  "���#�����$%�������	������������	

4)��0�����%����
���
��������������� ������������� ����
)��)���-��
�����%����
�����������!��6����9���� �����
)���-��
�������������07���������()
�0�����(��)���-� �
�������%����������
������!��4)����������
��%����
 ���
��
7���%�0�������7�)���-��
�������%�7�%�����
��������� ���)�7�����6�(�����!�

 

Figure 2.  Asymmetrical pattern 
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Figure 3.  Single Xsub.  6dB / division.   
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Figure 4.  Left and Right Xsubs.  6dB / division.  50Hz 
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Figure 5.  Horizontal patterns of left-right stacke d and flown subs. 
Left: Horizontal array, 3x Xsub per side.      Righ t:  Vertical (line) array, flown left-right. 
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Figure 6.  Four EV Xsub woofers in a simple line.   
Plan view of one corner of stage.  60Hz.  Audience on the right. 
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Figure 7.  Four EV Xsub woofers in a beamformed arr ay. 
Delay values (onstage to offstage):  0.0, 1.0, 2.5,  5.0 mSec.   

 Plan view of one corner of stage.  60Hz.  Audience  on the right. 
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Figure 8.  Broadside arrays 
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Figure 9.  Arrays, long and short. Two and four EV Xsub woofers.  
60Hz.  Plan view.  Audience on the right. 
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Figure 10.  Arrays, straight and curved.  Six EV Xs ub woofers.  Audience on the right. 
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Figure 11.  Arrays, tilted and staircased.  Four EV  Xsub woofers.  
Audience on the right. 
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Figure 12.  Arrays, curved and staircase-curved.  F our EV Xsub woofers.  
Audience on the right. 
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Figure 13.  Offstage aiming of groundstacked woofer s.   
Xsub x3 per side.  Stage width 50 feet (15m).  Plan  view. Audience on the right. 

Blue 40Hz 
Red 60Hz 
Green 90Hz 
Circles 6dB 



���'<<6
 ��  �=����'<<6
 ��  �=����'<<6
 ��  �=����'<<6
 ��  �=�� ���· ���> �&4$&�/�2�$*
�  
�!�	�"���?
�#����	��

� 		�

����������(�����)���������9���
����
)������������
� �������
�(�������(!��6�(����	.������
��
���
)��
�����
�����������(�0���������(�%������
��
)�������� ���6�(����	+!��4)�������
������;��
��(��%!�

 

Figure 14.  Beamforming to create offstage aim. 
Xsub x3 per side.  Stage width 50 feet (15m).  Plan  view. Audience on the right. 
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Figure 15.  12 EV Xsub woofers in a centered row wi th beamforming.   
Plan view.  Audience on the right. 
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Figure 16.   12 EV Xsub woofers in a centered row w ithout beamforming. 
Plan view.  Audience on the right. 
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Figure 17.  No tilt, no beamforming. 
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Figure 18.  No tilt, no beamforming.  
2x XLC-215 groundstacked front-fill woofers. 
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Figure 19.   Beamformed:  bottom two boxes delayed 4.0 mSec 
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Figure 20.  Beamformed;  trim height 65ft (~20m). 
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Figure 21.  Xsub x12 center flown in arena. Delay and Gain 
Top to Bottom 
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Figure 22.  Gradient 
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Figure 23.  Cardioid Xsub Pair 
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Figure 24.  Left: Cardioid.  Delay = 4.65 mSec. 
Right:  Hypercardioid, ±±±±135° nulls.  Delay = 3.4 mSec. 
60Hz.  Audience on the right. 
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Figure 25. Left:  Hypercardioid, ±±±±120° nulls.  Delay = 2.3 mSec. 
Right:  Figure-8.  Delay = 0.0 mSec. 
60 Hz.  Audience on the right. 
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Figure 26.  Back to back Xsubs at 90Hz, 100Hz, and 120Hz. 
Audience on the right. 
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Figure 27.  Cardioid pair two feet in front of a wa ll. 
Left-hand boxes are acoustic images of actual array , which is on the right. 

Audience on the right. 
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Figure 28.  Very short gradient line array. 
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Figure 29.  Longer gradient line array. 
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Figure 30.  Beamformed gradient line array. 
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Figure 31. Simple vs. gradient left-right solutions .  Stage width=50’ (15m). 
Left:  Two Xsubs stacked left-right, simple drive. 
Right:  Two 135° hypercardioid gradient woofers aim ed 45°45°45°45° offstage. 
Plan views. 
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Figure 32.  Small 120° hypercardioid woofer above c enter stage.   
Plan view AND side view. 
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Figure 33.  Endfire array. 
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Figure 34.  Endfire array.  EV Xsub x 6.  
 Interbox spacing 2 feet (60cm).  Interbox delay 4 mSec.  
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Appendix A:  Setting Up Subwoofer Crossovers 
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Figure 12.  Distances to Main and Subwoofer 
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Appendix B:  Subbass Equalization 

�������9���(���������5��
���������
����7�
)�0���
�� ��0����0���
�!��,����������9������������������
���%�����
�%�������%��������0��7����5��7����������� ���
�7�
)�7)���
)����
)��������������:�

 

Figure 35.  System bass boost 
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Figure 36.  Subbass contour EQ, subwoofers driven f rom main mix. 

 

Figure 37.  Subbass contour EQ, subwoofers driven f rom an aux mix. 
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Appendix C:  Distortion Beaming 
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Figure 38.  Directivity of single subwoofer at 90, 180, and 270 Hz. 
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