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MODULAR LOUDSPEAKER ENCLOSURE
SUSPENSION RIGGING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention provides a structural member (truss
module) which. when attached to a loudspeaker enclosure,
renders that loudspeaker enclosure suspendable. The same
structural members (truss modules). when attached to
numerous loudspeaker enclosures. render the group of loud-
speaker enclosures suspendable as a whole unit from a
minirized number of suspension points when various other
members included in the present invention are utilized in
conjunction with the truss modules. Moreover. the present
invention allows for angle variance between adjacent loud-
speaker enclosures by utilizing multiple adjustable structural
components (connecting bars) between adjacent loud-
speaker enclosures. The aforementioned connecting bars can
be adjusted for proper loudspeaker enclosure aim and then
tightened into a rigid connection between adjacent loud-
speaker enclosures, thereby rendering the loudspeaker
enclosure group a solid mass. The present invention allows
for the suspension of the loudspeaker group by a minimal
number of suspension points with the utilization of structural
mounts (shackle mounts. extended shackle mounts. stacking
brackets) connected onto the truss modules. The present
invention provides for the expedient assembly and disas-
sembly of all component parts with the use of structural
retaining pins (quick release pins) and/or bolt and nut
fasteners.

2. Description of the Prior Art

There are no known modular loudspeaker enclosure sus-
pension rigging systems disclosed in the prior art.

SUMMARY OF THE PRESENT INVENTION

The present invention provides a loudspeaker rigging
system that is compact, modular. and rigid in nature, yet
maintains spatial alignment. The present invention also
takes into account the optimal array configurations for the
loudspeakers being utilized while maintaining adequate
structural integrity throughout the rigging hardware system.
To illustrate:

Compact and Modular Design:

It is important for a loudspeaker enclosure suspension
rigging system to be compact and modular. The compact
characteristic makes for an unobtrusive suspension rigging
system that benefits the loudspeaker handlers as well as the
aesthetics of the loudspeaker amray. For this reason. an
alternative to an overall top hanging truss was developed:
and to make it easier on the handlers. the present invention
loudspeaker enclosure suspension rigging system is modular
and can be fixed to the loudspeaker so that it does not have
to be removed for transportation from job to job. The
modularity of the present invention loudspeaker enclosure
suspension rigging system also enables the user to attach as
many loudspeakers as are necessary without an assortment
of cumbersome top suspension truss variations.

The present invention loudspeaker enclosure suspension
rigging system holds great advantages over other types of
suspension systems for portable, semi-temporary. or perma-
nent applications. For the portable and semi-temporary uses,
a modular system will save time and manpower while giving
the sound system designer freedom to predictably configure
the loudspeaker cluster in many different ways. The benefits
of this freedom are clear when one considers the average
touring sound company and the many different types of
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venues encountered. Other advantages present themselves
when considering the total weight of the loudspeaker array.
and applications in which limited space is available for
loudspeaker array suspension.

With the present invention loudspeaker enclosure suspen-
sion rigging system. the sound designer is able to configure
the loudspeaker cluster in “long-throw” formats for deep
venues. or “short-throw” formats for shallow venues. A
combination of “long-throw” and “short-throw” formats can
also be configured with the present invention. Independent
arch loudspeaker amrays can be constructed with case.
thereby presenting the user with a flexibility previously
unknown in a loudspeaker enclosure suspension system. The
loudspeaker enclosure suspension rigging system is
designed with redundancy which enables the loudspeaker to
be configured in the upright position or inverted. and to
attach together in the same manner regardless. And, since
the present invention loudspeaker enclosure suspension rig-
ging system is designed to construct rigid loudspeaker arrays
when assembled properly, the loudspeaker array can be
treated as an individual unit rather than a multitude of
smaller units.

For permanent applications. the sound contractor is able
to construct a clean looking and compact loudspeaker array
without spending an excessive amount of money to have
customized suspension trusses fabricated. The contractor
also has the peace of mind that the loudspeaker enclosure
suspension rigging system is safe and will affix the loud-
speakers in their intended alignment without the danger of
being moved around after the contractor has completed the
installation.

Rigid Array Design:

The present invention loudspeaker enclosure suspension
rigging system has the capacity to lock rigidly into position
when the loudspeaker array is constructed. A rigid loud-
speaker array will have much more inertia than a non rigid
array. and therefore not be as susceptible to swinging and
setiling, Also. the loudspeakers are easily configured into
identical array formations time after time due to the rigid
nature of the attachment parts.

The rigid array is easier to suspend in the air: usually from
fewer suspension points than conventional loudspeaker sus-
pension methods. Also. the array output characteristics will
be uniform and familiar to the sound designer time after
time.

Another advantage to the present invention loudspeaker
enclosure suspension rigging system is found when consid-
ering the coupling effects of the loudspeaker components to
the loudspeaker array. A rigid array will act as a more
desirable sound board for the loudspeakers and cause fewer
reflective distortions. The reflective distortions that are
present will be uniform and consistent. once again giving
more control and predictability to the sound designer.
Spatially Aligned Design:

Loudspeaker array design theory states that a loudspeaker
enclosure suspension rigging system should not displace the
acoustic wavefront alignment of the loudspeakers in relation
to one another. If this alignment is not maintained, comb
filtering will increase dramatically and the output of the
loudspeaker array will cancel at certain frequencies and add
at others. This comb filtering causes lobing and reduces
intelligibility of the loudspeaker system as a whole.

The present invention loudspeaker enclosure suspension
rigging system does not displace the acoustic wavefront
alignment of the loudspeakers. Once more. the present
invention actually disallows the use of loudspeakers in a
non-coherent wavefront array environment along the hori-
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zontal axis with the use of rigid connecting attachments. In
the vertical axis. the present invention loudspeaker enclo-
sure suspension rigging system can be adjusted to maintain
a coherent wavefront alignment regardless of tilt angle.

Loudspeaker array design theory also states that the
acoustic centers of the loudspeakers in the array should not
be displaced from a designated point-source in space. As
with the acoustic wavefront. the misalignment of acoustic
centers will cause dramatically increased comb filtering. It
can be difficult to align acoustic centers since they are
usually located within the loudspeaker itself This unavoid-
able characteristic of loudspeakers makes it very difficult to
align the acoustic centers of multiple loudspeakers to a point
source in space. Therefore. a compromise has been designed
into the present invention loudspeaker enclosure suspension
rigging system that will maintain the acoustic wavefront
alignment. and at the same time array the loudspeakers so
that they perform optimally in relation to each other in both
the vertical and horizontal planes. As a result. the present
invention loudspeaker enclosure suspension rigging system
will actually improve the performance of the loudspeaker
array when compared to most presently available methods of
suspending loudspeaker systems.

Structural Integrity:

The structural integrity of any type of suspension rigging
system is extremely important. The present invention loud-
speaker suspension rigging system is designed with a mini-
mum of a 5:1 design factor.

Most of the components of the present invention loud-
speaker enclosure suspension rigging system are constructed
of high grade structural steel rather than softer alloys for
added bend and impact resistance. The structural steel also
allows the parts to be more compact and to be easily
repainted should the finish get damaged.

Application:

The compact and modular aspects of the present invention
loudspeaker enclosure suspension rigging system is
approached with an emphasis on aesthetics and redundancy.
The present invention loudspeaker enclosure suspension
rigging system is designed in sectional pieces. as if a top
mounted flat truss was cut into individual sections; each one
being large enough to support one loud speaker. Each
loudspeaker truss section (hereafter referred to as a Truss
Module) is manufactured with low profile high grade struc-
tural steel tube.

The Truss Modules are strong enough so that an overall
top truss (grid truss) is not necessary: rather, the Truss
Module itself acts as the grid truss. Each Truss Module is
fastened to the loudspeaker on the top and on the bottom of
the loudspeaker in such a way that the loudspeaker is
structuralty sound.

The Truss Modules are low profile enabling them to be
affixed to the loudspeaker permanently (or temporarily as
they are removable) and not cause problems for transporta-
tion or handling. In most cases, the Truss Module is designed
to attach to the loudspeaker’s existing attachment hardware.

The Truss Modules are redundant; the top Truss Module
is identical to the bottom Truss Module. and a Truss Module
on any other alike loudspeaker is also identical. Truss
Modules will vary with the loudspeaker for which they are
designed since the Truss Module must accommodate the
footprint of the loudspeaker it supports.

The wbular Truss Module steel enables the Truss Modules
to be locked together in the horizontal plane utilizing an
attachment that slips into the end of the tube; thereby leaving
a smooth and flat surface on the top and bottom of the
loudspeaker for stacking additional loudspeakers on top.
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This attachment (hereafter referred to as a Connecting Bar)
is held in place with the use of a quick release retaining pin
(Quick Release Pin).

The Quick Release Pin quickly and easily passes through
the face surface of the Truss Module steel tube. through the
Connecting Bar. and then through the back of the Truss
Module steel tube. Two Connecting Bars are used per pair of
loudspeakers. The design is such that the structural stress on
each Quick Release Pin is predominantly shear stress, and
the pin does not have a tendency to bend or flex.

The Connecting Bars are designed to maintain the opti-
mum performance from the loudspeaker array in the hori-
zontal plane with regard to comb filtering and lobing effects.
The Connecting Bar angle is continuously variable so that
the splay angle between adjacent loudspeakers can be varied
and array directivity can be concentrated or broadened.

Connecting Bars are usually placed in the rear of the
loudspeaker Truss Module at both the top and the bottom
Truss Module junctions. The Connecting Bars can be
installed in the front of the loudspeaker Truss Module so
long as both the top and the bottom junctions are installed.
The dual Connecting Bar placement channels most of the
hanging force into shear stress rather than torsion.

Rows of loudspeakers are suspended with the use of
Shackle Mounts. Stacking Brackets, or Supporting Shackle
Mounts.

A Shackle Mount can be attached to the Truss Module at
one of many positions and is held in place with Quick
Release Pins. By changing the position of the Shackle
Mount on the Truss Module. the loudspeaker row can be
tilted at various angles.

The Shackle Mount Extended not only provides an attach-
ment point. but also enables additional tilt by moving the
shackle attachment point on the Shackle Mount itself.

Multiple rows of loudspeakers may be constructed with
the attachment of Shackle Mounts and/or Shackle Mount
Extendeds to the bottom Truss Module of the top row of the
loudspeaker array and to the top Truss Module of the bottom
row of the loudspeaker array, etc., etc. The lower rows of
loudspeakers in multiple row arrays can be moved backward
for a coherent acoustic wavefront by positioning the upper
Shackle Mount toward the rear of the Truss Module.

Multiple rows of loudspeakers may also be constructed
using Stacking Brackets. The Stacking Brackets configure
rows of loudspeakers vertically without any tilt. The Stack-
ing Bracket is often used for long-throw loudspeaker arrays.

DESCRIPTION OF THE DRAWINGS

For a better understanding of the invention as well as
other objects and further features thereof, reference is made
to the following description which is to be read in conjunc-
tion with the accompanying drawing wherein:

FIG. 1 is a perspective view of a representative wuss
module component of the present invention. keeping in
mind that truss module dimension and design will vary with
the loudspeaker enclosure type;

FIG. 2 is a top plan view of the truss module shown in
FIG. 1;

FIG. 3 is a side elevational view of the truss module
shown in FIG. 1;

FIG. 4 is a perspective view of the shackle mount com-
ponent of the present invention, keeping in mind that.mount
dimension and design will vary according to the dimension
of the truss module;

FIG. 5 is a top plan view of the shackle mount shown in
FIG. 4;
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FIG. 6 is a side elevational view of the shackle mount
shown in FIG. 4;

FIG. 7 is a perspective view of the extended shackle
mount component of the present invention, keeping in mind
that mount dimension and design will vary according to the
dimension of the truss module;

FIG. 8 is a top plan view of the extended shackle mount
shown in FIG. 7;

FIG. 9 is a side elevational view of the extended shackle
mount shown in FIG. 7;

FIG. 10 is a perspective view of the stacking bracket
mount component of the present invention. keeping in mind
that mount dimension and design will vary according to the
dimension of the truss module;

FIG. 11 is a top plan view of the stacking bracket mount
shown in FIG. 10,

FIG. 12 is a side elevational view of the stacking bracket
mount shown in FIG. 10;

FIG. 13 is a perspective view of the connecting bar
component of the present invention, keeping in mind that
connecting bar dimension and design will vary according to
the dimension of the truss module;

FIG. 14 is a top plan view of the connecting bar shown in
FIG. 13;

FIG. 15 is a side elevational view of the connecting bar
shown in FIG. 13;

FIG. 16 is a perspective view of the quick release pin
component of the present invention, keeping in mind that
quick release pin dimension and design will vary according
to the dimension of the mount and/or connecting bar;

FIG. 17 is a top plan view of the quick release pin shown
in FIG. 16;

FIG. 18 is a side elevational view of the quick release pin
shown in FIG. 16;

FIG. 19 is a front elevational view of a representative
loudspeaker grouping being suspended with the present
invention keeping in mind that the number of loudspeaker
enclosures is variable, and the angle between adjacent
loudspeaker enclosures is variable;

FIG. 20 is a top plan view of the loudspeaker grouping
shown in FIG. 19;

FIG. 21 is a side elevational view of the loudspeaker
grouping shown in FIG. 19%;

FIG. 22 is a front elevational view of another represen-
tative loudspeaker grouping being suspended with the
present invention, keeping in mind that the number of
loudspeaker enclosures is variable, and the angle between
adjacent loudspeaker enclosures is variable;

FIG. 23 is a top plan view of the loudspeaker grouping
shown in FIG. 22;

FIG. 24 is a side elevational view of the loudspeaker
grouping shown in FIG. 22;

FIG. 25 is a front elevational view of a representative
multi-tiered loudspeaker grouping being suspended with the
present invention. keeping in mind that the number of
loudspeaker enclosures is variable, and the angle between
adjacent loudspeaker enclosures is variable;

FIG. 26 is a top plan view of the loudspeaker grouping
shown in FIG. 25;

FIG. 27 is a side elevational view of the loudspeaker
grouping shown in FIG. 25.

DESCRIPTION OF THE PRESENT INVENTION

Referring now to FIGS. 1-3. a frame or truss module
device 1 comprises two tubular assemblies. one positioned
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in the front of the device 2 and one positioned in the back
of the device 3. Two additional tubular assemblies 4. 5 are
positioned lengthwise between 2. 3 thereby completing a
framework for the truss module device. Plates 6 are added
to the device for stiffening and mounting. Parts 2. 3.4.5.6
are connected together by structural weldment. Various
holes 7 are positioned throughout tubular assemblies 2.3, 4,
5 to accommodate attachment of various mounts described
in the present invention at several locations. FIG. 3 shows
the open end of tubular assemblies 2. 3 where a connector
or a connecting bar device may be inserted into the truss
module device.

Referring now to FIGS. 4-6. shackle mount device 15
comprises two identically formed assemblies. 17. one posi-
tioned front and one positioned back. the back part posi-
tioned 180 degrees from the front part. An extension 16 is
fastened between the two formed parts 17 with SAE grade
8 bolt type fasteners 18 and SAE grade 8 nylon insert
locking nuts 19. The formed parts 17 contain high tolerance
holes 21 which serve as the attachment point to the truss
module devices described in the present invention. The
extension part 16 includes one large diameter hole 20 which
serves as the suspension attachment point for the present
invention.

Referring now to FIGS. 7-9. extended shackle mount
device 8 comprises two identically formed assemblies 10,
one positioned front and one positioned back. the back part
positioned 180 degrees from the front part. An extension 9
is fastened between the two formed parts 10 with SAE grade
8 bolt type fasteners 11 and SAE grade 8 nylon insert
locking nuts 12. The formed parts 10 contain high tolerance
holes 14 which serve as the artachment point to the truss
module devices described in the present invention. The
extension part 9 includes several large diameter holes 13
which serve as the suspension attachment point for the
present invention.

Referring now to FIGS. 10-12. stacking bracket device 22
comprises two identically shaped assemblies 23. one posi-
tioned on either side of a perpendicularly positioned plate 24
and are connected together by structural weldment. Assem-
blies 23 contain high tolerance holes 25 which serve as the
attachment point to the truss module devices described in the
present invention.

Referring now to FIGS. 13-15. connecting bar device 26
comprises two elongated connecting or extension arms 27.
28 pivoted together at a pivot joint including two identical
swivel joint parts 29, 30 fastened together with SAE grade
8 bolt type fasteners and SAE grade 8 nylon insert locking
nuts 31 through a male-female hinge intersection. Swivel
joint part 29 is positioned opposing swivel joint part 30 and
both 29. 30 are fastened together at a central pivot point with
an SAE grade 8 bolt type fastener and SAE grade 8 nylon
insert locking nut 32. Parts 27, 28. 29, 30 when fastened with
bolts 31. 32 create a universal type joint able to flex in all
directions and then be fixed into position by tightening bolts
31. 32. Parts 27, 28 contain several holes 33 which serve as
selectable retention points when the part is inserted into the
front and/or back tubular assemblies on the truss module
device described in the present invention.

Referring now to FIGS. 1617, quick release pin device
34 comprises a cylindrical shaft 35 of a predetermined
length which contains two retractable retaining balls 36 ata
predetermined location toward the end of the shaft 35. A
handle 38 is attached to the top end of the shaft 35 by
conventional mechanical means for handling and serves as
a stop for the shaft 35. The retaining balls 36 contained
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within the shaft 35 are spring loaded and will retract into the
shaft 35 when a button 37 is depressed at the top of the
handle 38. When the button 37 is released. the retaining balls
36 will move to protrude from the shaft 35 and cause the
quick release pin to be locked in to the appropriate devices
as described in the present invention.

Referring now to FIGS. 19-21. representative of a two
loudspeaker grouping of present invention comprises four
truss modules 1 fastened to the loudspeakers with conven-
tional mechanical means to the top and the bottom of each
loudspeaker. Connecting bar devices 26 are inserted into the
rear tpbular assembly of the adjacent truss modules 1 at the
top and the bottom of each loudspeaker, the bottom con-
necting bar 26 being held in place with quick release pins 34
at the selected inward-most position thereby positioning the
loudspeakers close together at the bottom. The top connect-
ing bar 26 being held in place with quick release pins 34 at
the selected outward-most position thereby positioning the
loudspeakers farther apart at the top. The connecting bar 26
is retained in the truss module 1 by passing a quick release
pin 34 through one side of the truss module tubular assembly
then through the inserted connecting bar then through the
opposite side of the truss module tubular assembly. The
universal joint mechanism built into the connecting bar 26 is
adjusted to provide a splay (horizontal spreading) between
the loudspeakers and then fastened securely by tightening
the bolt fasteners located in the joint of the connecting bars
26. The loudspeakers. being in a fixed position. can then be
suspended as a group utilizing two extended shackle mounts
8§ fastened to the top truss modules 1 of each of the
loudspeakers with the use of quick release pins 34. The
extended shackle mounts 8 can be attached at any one of the
selected holes included in the truss module 1 tubular assem-
blies. The extended shackle mount 8 is retained in the truss
module 1 by passing a quick release pin 34 through one side
of the extended shackie mount 8 then through the truss
module 1 tubular assembly then through the opposite side of
the extended shackle mount 8. The extended shackle mount
8 can be positioned toward the rear of the truss module 1 in
order to cause the loudspeaker grouping to tilt downward or
the extended shackle mount 8 can be positioned toward the
front of the truss module 1 in order to cause the loudspeaker
grouping to suspend vertically or tilt upward,

Referring now to FIGS. 22-24. representative of a six
loudspeaker grouping of present invention comprises twelve
truss modules 1 fastened to the loudspeakers with conven-
tional mechanical means to the top and the bottom of each
loudspeaker. Connecting bar devices 26 are inserted into the
rear tubular assembly of the adjacent truss modules 1 at the
top and the bottom of each loudspeaker. the bottom con-
necting bars 26 being held in place with quick release pins
34 at the selected inward-most position thereby positioning
the loudspeakers close together at the bottom. The top
connecting bars 26 being held in place with quick release
pins 34 at the selected outward-most position thereby posi-
tioning the loudspeakers farther apart at the top and auto-
matically tilting the loudspeaker downward. The connecting
bar 26 is retained in the truss module 1 by passing a quick
release pin 34 through one side of the truss module tubular
assembly then through the inserted conmecting bar then
through the opposite side of the truss module tubular assem-
bly. The universal joint mechanism built into the connecting
bar 26 is adjusted to provide a splay (horizontal spreading)
between the loudspeakers that will enable a circular loud-
speaker grouping and then fastened securely by tightening
the bolt fasteners located in the joint of the connecting bars
26. The loudspeakers. being in a fixed position. can then be
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suspended as a group utilizing three extended shackle
mounts 8 fastened to the top truss modules 1 of each of the
loudspeakers with the use of quick release pins 34. The
extended shackle mounts 8 can be attached at any one of the
selected holes included in the truss module 1 tubular assem-
blies. The extended shackle mount 8 is retained in the truss
module 1 by passing a quick release pin 34 through one side
of the extended shackle mount 8 then through the truss
module 1 tubular assembly then through the opposite side of
the extended shackle mount 8.

Referring now to FIGS. 25-27. representative of a nine
loudspeaker multiple row grouping of present invention
comprises eighteen truss modules 1 fastened to the loud-
speakers with conventional mechanical means to the top and
the bottom of each loudspeaker. Connecting bar devices 26
are inserted into the rear tubular assembly of the adjacent
truss modules 1 at the top and the bottom of each loud-
speaker. The top and bottom connecting bars 26 of the top
and middle rows of grouped loudspeakers are held in place
with quick release pins 34 at the selected inward-most
position thereby positioning the loudspeakers close together
at the top and at the bottom. The bottom connecting bars 26
of the bottom row of grouped loudspeakers are held in place
with quick release pins 34 at the selected inward-most
position thereby positioning the loudspeakers close together
at the bottom. The top connecting bars 26 of the bottom row
of grouped loudspeakers are being held in place with quick
release pins 34 at the selected outward-most position thereby
positioning the loudspeakers farther apart at the top. The
connecting bar 26 is retained in the truss module 1 by
passing a quick release pin 34 through one side of the truss
module tubular assembly then through the inserted connect-
ing bar then through the opposite side of the truss module
tubular assembly. The universal joint mechanism built into
the connecting bar 26 is adjusted to provide a splay
(horizontal spreading) between the loudspeakers and is then
fastened securely by tightening the bolt fasteners located in
the joint of the connecting bars 26. The individual rows of
loudspeaker groupings, being in a fixed position. can then be
suspended as independent groups utilizing a combination of
stacking brackets 22 andfor shackle mounts 15 and/or
extended shackle mounts 8 fastened to the selected truss
modules 1 of each of the loudspeakers with the use of quick
release pins 34. The stacking brackets 22 and shackle
mounts 15 and extended shackle mounts 8 can be attached
at any one of the selected holes included in the truss module
1 tubular assemblies. The stacking bracket 22 and shackle
mount 15 and extended shackle mount 8 is retained in the
truss module 1 by passing a quick release pin 34 through one
side of the stacking bracket 22 and/or shackle mount 15
and/or extended shackle mount 8 then through the truss
module 1 tubular assembly then through the opposite side of
the stacking bracket 22 and/or shackle mount 15 and/or
extended shackle mount 8. The top row loudspeaker group-
ing is suspended with two shackle mounts 15 and the middle
row loudspeaker grouping is attached to the top row with
two stacking brackets 22 fastened to the truss modules 1 as
described above. The top row loudspeaker grouping and the
middle row loudspeaker grouping are fixed into a vertically
stacked configuration with the use of the stacking brackets
22. The bottom row loudspeaker grouping is suspended from
the middle row loudspeaker grouping utilizing four extended
shackle mounts 8 fastened to the truss modules 1 as
described above. Two extended shackle mounts 8 are
attached to the bottom truss modules 1 of the middle row at
the selected hole positions in the truss module 1 tubular
assembly. Two extended shackle mounts 8 are attached to
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the top truss modules 1 of the bottom row loudspeaker
grouping at the selected hole positions in the truss module 1
tubular assembly. By selecting the appropriate extended
shackle mount 8 mounting hole in the truss modules 1
attached to the bottom of the middle row loudspeaker
grouping. the bottom row loudspeaker grouping is moved
back so that the fronts of the loudspeakers are in coherent
alignment. By selecting the appropriate extended shackle
mount 8 mounting hole in the truss modules 1 attached to the
top of the bottom row grouping of loudspeakers. the bottom
row downward tilt angle can be adjusted as desired. The
connection between the extended shackle mounts 8 attached
to the bottom of the middle row grouping of loudspeakers
and the extended shackle mounts 8 attached to the top of the
bottom row grouping of loudspeakers is achieved by com-
monplace mechanical means.

The present invention thus provides a modular loud-
speaker enclosure suspension rigging system comprising
structural members (truss modules) which. when attached to
a loudspeaker enclosure. renders that loudspeaker enclosure
suspendable. The same structural members (truss modules).
when attached to numerous loudspeaker enclosures. render
the group of loudspeaker enclosures suspendable as a whole
unit from a minimized number of suspension points when
various other members included in the present invention are
utilized in conjunction with the truss modules. Moreover, the
present invention allows for angle variance between adja-
cent loudspeaker enclosures by utilizing multiple adjustable
structural components (connecting bars) between adjacent
loudspeaker enclosures. The aforementioned connecting
bars can be adjusted for proper loudspeaker enclosure aim
and then tightened into a rigid connection between adjacent
loudspeaker enclosures. thereby rendering the loudspeaker
enclosure group a solid mass. The present invention allows
for the suspension of the loudspeaker group by a minimal
number of suspension points with the utilization of structural
mounts (shackle mounts. extended shackle mounts. stacking
brackets) connected onto the truss modules. The present
invention provides for the expedient assembly and disas-
sembly of all component parts with the use of structural
retaining pins (quick release pins) and/or bolt and nut
fasteners.

While the invention has been described with reference to
its preferred configuration. it will be understood by those
skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without
departing from the true spirit and scope of the invention. In
addition, many meodifications may be made to adapt a
particular situation or material to the teaching of the inven-
tion without departing from its essential teachings.

What is claimed is:

1. A loudspeaker suspension system for suspending a
plurality of individual loudspeakers from an overhead sup-
port for adjustment to different spaced apart relationships
and orientations relative to one another. said system com-
prising:

a plurality of frame members to be mounted to the
respective said loudspeakers and including respective
elongated coupling elements; and

a plurality of connectors for connection between respec-
tive adjacent pairs of said plurality of frame members
when mounted on adjacent said loudspeakers, said
connectors including respective pairs of elongated
oppositely disposed connecting arms for coupling to
the respective said coupling elements, at least one of
each of said pairs of connecting arms being configured
for coextensive longitudinal adjustment with respect to
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the respective said coupling elements and respective
intermediate pivot joints for. when the respective said
frame members are mounted on the respective said
loudspeakers and the respective said coupling elements
and the respective said connecting arms coupled
together, pivoting said loudspeakers relative to one
another; and

a plurality of adjustment locks engageable between the
respective said coupling elements and said at least one
of each of said connecting arms to lock the respective
said at least one of each said connecting arms relative
to the respective said coupling elements to an adjust-
ment position.

2. The loudspeaker suspension system of claim 1 wherein:

the respective said pivot joints include first and second
orthogonal pivots to define a universal joint.

3. The loudspeaker suspension system of claim 1 wherein:

said plurality of connectors include respective adjustment
bolts for tightening down on the respective said pivot
joints to fix the respective said joints against pivoting.

4. The loudspeaker suspension system of claim 1 wherein:

said plurality of frame members include respective open
ended tubes defining the respective said coupling ele-
ments for telescopical receipt therein of the respective
said distal ends of said at least one of each of said
connecting arms.

5. The loudspeaker suspension system of claim 4 wherein:

the respective said at least one of each of said connecting
arms are rigid and include respective spaced apart
locking bores and the respective said open ended tubes
are rigid and include at least one pin bore configured
for. when the respective said at least one of each of said
connecting arms are telescoped into the respective said
tubes, aligning a respective one of said pin bores with
a respective one of said locking bores. and wherein;

the respective said adjustment locks comprise a plurality
of releasable locking pins. for when the respective said
ones of said pin bores are aligned with the respective
said ones of said locking bores. said pin may be
received within said respective one of said pin bores
and within the respective said one of said locking bores.

6. The loudspeaker suspension system of claim 1 wherein:

both of the respective said pairs of connecting arms are
configured for coextensive longitudinal adjustment
with respect to the respective said coupling clements.

7. The loudspeaker suspension system of claim 1 wherein
said plurality of frame members define a first pair of frame
members to be mounted to the top of the respective said
loudspeakers, said system further comprising:

a second plurality of frame members to be mounted to the
bottom of the respective said loudspeakers and includ-
ing respective bottom coupling elements; and

a second plurality of connectors for connection between
respective adjacent second plurality of frame members
when mounted on adjacent said loudspeakers. said
second connectors including respective oppositely dis-
posed connector arms for. when the respective said
second frame members are mounted on the bottom of
the respective said loudspeakers and the connector
arms and the bottom coupling elements are coupled
together, pivoting said loudspeakers relative to one
another.

8. A loudspeaker suspension system for suspending a
plurality of individual loudspeakers from an overhead sup-
port for adjustment to different spaced apart relationships
and orientations rclative to one another. said system

comprising:
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a plurality of frame members to be mounted to the received within said respective one of said pin bores
respective said loudspeakers and including respective and within the respective said one of said locking bores.
coupling elements: and 13. The loudspeaker suspension system of claim 8

a plurality of connectors for connection between respec- wherein said plurality of frame members define a first p_air
tive adjacent pairs of said plurality of frame members 5 ©of frame members to be mounted to the top of the respective
when mounted on adjacent said loudspeakers. said  said loudspeakers. said system further comprising:

connectors including respective pairs of elongated a second plurality of frame members to be mounted to the
oppositely disposed connecting arms for coupling on bottom of the respective said loudspeakers and includ-
their respective distal ends with the respective said ing respective bottom coupling elements; and

coupling elements. at least one of cach of said pairs of 1 3 second plurality of connectors for connection between
connecting arms being configured for coextensive lon- respective adjacent second plurality of frame members
gitudinal adjustment with respect to the respective said when mounted on adjacent said loudspeakers. said
coupling clements. and respective intermediate pivot second connectors including respective oppositely dis-
joints for. when the respective said frame members are posed connector arms for, when the respective said
mounted on the respective said loudspeakers and the 13 second frame members are mounted on the bottom of
respective said connecting arms and coupling elements the respective said loudspeakers and the connector
coupled together. pivoting said loudspeakers relative to arms and the bottom coupling elements are coupled
one another; and together. pivoting said loudspeakers relative to one

a plurality of adjustment locks engageable between the another.

respective said coupling elements and said at least one °  14. The loudspeaker suspension system of claim 8

of each said connecting arms to lock the respective said wherein:

at least one of each said connecting arms relative to the both of the respective said pairs of connecting arms are
respective said coupling elements to an adjustment configured for coextensive longitudinal adjustment
position. - with respect to the respective said coupling elements.
9. The loudspeaker suspension system of claim 8 wherein: 15. A connector for connecting between a pair of adjacent
the respective said pivot joints include first and second loudspeakers to adjustably connect said pairs of loudspeak-
orthogonal pivots to define a universal joint. ers relative to one another to selectively align the acoustic
10. The loudspeaker suspension system of claim 9 wavefronts of said loudspeakers and said connector com-
wherein: 30 Prising:
said plurality of connectors include respective adjustment a pair of elongated oppositely disposed coupling elements
bolts for tightening down on the respective said pivot including respective connecting arms for coupling on
joints to fix the respective said joints against pivoting. their respective distal ends to the respective said
11. The loudspeaker suspension systemn of claim 8 loudspeakers. said connecting arms and coupling ele-
wherein: 35 ments forming first and second pivot joints therebe-
said plurality of frame members include respective open tween for rotating said respective connecting arms
ended tubes defining the respective said coupling ele- relative to said coupling elements about respective first
ments for telescopical receipt therein of the respective and second axes;
said distal ends of said at least one of each of said a third pivot joint connecting the respective proximal ends
connecting arms. 40 of said coupling elements together in overlying pivotal
12. The loudspeaker suspension system of claim 11 relation for rotation of said elements relative to one
wherein: another about a third axis orthogonal to said first and
the respective said connecting arms are rigid and include second axes.
respective spaced apart locking bores and the respec- 16. The connector of claim 15 wherein:
tive said open ended tubes are rigid and include at least 45 the respective said first. second and third pivot joints
one pin bore configured for. when the respective said define a universal joint.
conncctipg arms are telescoped into the respective said 17. The connector of claim 16 wherein:
tubes. aligning a respective one of said pin bores with said coupling elements include respective adjustment
a respective one of said locking bores, and wherein; bolts for tightening down on the respective said first.
the respective said adjustment locks comprise a plurality 50 second and third pivot joints to fix the respective said
of releasable locking pins. for when the respective said joints against pivoting.

ones of said pin bores are aligned with the respective
said ones of said locking bores, said pin may be ok ok %




