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MODULARLY CONFIGURABLE STAGING SYSTEM AND METHOD

RELATED APPLICATION DATA
[0001] This application claims the benefit of priority of U.S. Provisional Patent Application
Serial No. 62/881,224, filed July 31, 2019, and titled Modularly Configurable Staging System and

Method, which is incorporated by reference herein in its entirety.

FIELD OF THE DISCLOSURE
[0002] The present disclosure relates to theatrical, concert and show staging, and more

particularly, to modularly configurable staging systems and methods.

BACKGROUND

[0003] Ever since at least 400,000 young people descended on Max Yasgur’s dairy farm in
upstate New York, for what was billed as “an Aquarian Exposition: 3 Days of Peace & Music”,
which became more commonly known as simply “Woodstock”, music fans the world over have
enjoyed attending large music festivals. Currently some of the largest and well-known music
festivals in the United States include: Coachella, Lollapalooza, South By South West, The Electric

Daisy Carnival and Bonnaroo. Similar festivals are held in Europe and elsewhere around the world.

[0004] A particular challenge in a performance festival setting is to provide staging appropriate
to and desired by each act or performance. Conventional designs and processes utilize various
systems such as video systems and lighting systems to create a “look™ for the entire run of the
show/festival which is then used by multiple acts during the course of the festival, with very few
changes between acts. The reason for minimal changes is that an inordinate amount of time and
work is necessary to make meaningful changes in the appearance of a staging scene using
conventional techniques. In the example of a rock music festival, very typically there is one, and
only one, lighting system hung over the stage that is used by every single act that appears on that
festival’s stage. While an individual band setup and a small floor package of lighting may change
between acts, the larger staging scene set by the overhead lighting system and any video wall that

may be used typically remains static in configuration.

[0005] In a festival setting, or other settings where multiple different acts or performances take

place over a relatively short space of time, there simply is no time available or a method by which



WO 2021/022182 PCT/US2020/044548

significant changes in staging appearance can be effected. In other words, conventional designs and
processes utilize various systems including, most importantly, the lighting system to create a “look”
for the entire run of the show/festival which is then used by multiple acts during the course of the
festival, with very few changes between acts. Using conventional techniques, large staging scenes
can take multiple days to tear down and more multiple days to rebuild, a process that simply is not

possible in a festival performance setting.

[0006] Not only do these staging restrictions limit the creative appearance of the stage settings,
but they also may limit or preclude certain acts from appearing in certain festival settings where their
unique staging requirements cannot be adequately met given the time and resources available. There
is therefore a continuing need in the art for a staging system that allows for quick changeovers
between different staging scenes, meaning an ability to substantially change and/or create entirely
new staging scene appearances in a matter of hours rather than multiple days needed for such

changeovers using current systems.

SUMMARY OF THE DISCLOSURE

[0007] In one implementation, the present disclosure is directed to a method for rapid
changeover of performance stage staging scenes. The method includes selecting a first plurality of
preconfigured staging modules combinable to create a first staging scene; selecting at least a second
plurality of preconfigured staging modules combinable to create at least a second staging scene;
providing an overhead hoist grid above at least a portion of a stage area, the overhead hoist grid
comprising an array of fixed hoist points; installing the first staging scene, comprising lifting the first
plurality of preconfigured staging modules using selected fixed hoist points from the array of fixed
hoist points of the overhead hoist grid to create the first staging scene; and changing the staging
scene and installing the second or a subsequent staging scene, comprising: lowering preconfigured
staging modules previously lifted with the overhead hoist grid to remove an installed staging scene,
and lifting the second or a subsequent plurality of preconfigured staging modules using selected
fixed hoist points within the array of fixed hoist points of the overhead hoist grid to create the second

or a subsequent staging scene.

[0008] In another implementation, the present disclosure is directed to a method for rapid
changeover of performance stage staging scenes. The method includes selecting from an inventory
of preconfigured staging modules a first plurality of preconfigured staging modules combinable to
create a first staging scene; selecting from the inventory of preconfigured staging modules a second
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plurality of preconfigured staging modules combinable to create at least a second staging scene;
selecting from the inventory of preconfigured staging modules at least a third plurality of
preconfigured staging modules combinable to create at least a third staging scene; providing an
overhead hoist grid above at least a portion of a stage area, the overhead hoist grid comprising an
array of fixed hoist points having lifting elements including power and communication connections;
installing the first staging scene, comprising: connecting the first plurality of preconfigured staging
modules to the lifting elements of a first plurality of selected fixed hoist points in the array of fixed
hoist points, the connecting including lifting connections, power connections and communication
connections, and lifting the first plurality of preconfigured staging modules using the first plurality
of selected fixed hoist points to create the first staging scene; and changing the staging scene and
installing the second staging scene, comprising: lowering preconfigured staging modules previously
lifted with the overhead hoist grid onto dollies, disconnecting lowered preconfigured staging
modules from lifting elements of the first plurality of selected fixed hoist points; connecting the
second plurality of preconfigured staging modules to the lifting elements of a second plurality of
selected fixed hoist points in the array of fixed hoist points, the connecting including lifting
connections, power connections and communication connections, and lifting the second plurality of
preconfigured staging modules using the second plurality of selected fixed hoist points within the
array of fixed hoist points of the overhead hoist grid to create the second or a subsequent staging
scene; and changing the staging scene and installing the third or a subsequent staging scene,
comprising: lowering preconfigured staging modules previously lifted with the overhead hoist grid
onto dollies, disconnecting lowered preconfigured staging modules from lifting elements of the
second or a subsequent plurality of selected fixed hoist points; connecting the third plurality of
preconfigured staging modules to the lifting elements of a third or subsequent plurality of selected
fixed hoist points in the array of fixed hoist points, the connecting including lifting connections,
power connections and communication connections, and lifting the third or a subsequent plurality of
preconfigured staging modules using the third or subsequent plurality of selected fixed hoist points
to create the third or a subsequent staging scene; wherein at least one of the first, second or third
plurality of selected fixed hoist points comprises (i) a unique set selected of hoist points, and (i1)

utilizes less than all fixed hoist points in the array of fixed hoist points.

[0009] In yet another implementation, the present disclosure is directed to a modular staging
system permitting rapid changeovers between staging scenes. The system includes an overhead grid

of fixed hoist points made up of an array of hoists having flexible lifting elements including power
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and communication connections; and a plurality of preconfigured staging modules of different types
liftable by the lifting elements of selected hoist points of the overhead fixed hoist grid, wherein each

different staging module type provides a different staging function or design effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] For the purpose of illustrating the disclosure, the drawings show aspects of one or more
embodiments. However, it should be understood that the present invention as defined by the claims
is not limited to the precise arrangements and instrumentalities shown in the drawings as briefly

described below.

[0011] FIGS. 1A-D show different hoist grid embodiments, wherein:
FIG. 1A is a plan view of one embodiment of overhead hoist grid,
FIG. 1B is a plan view of another embodiment of overhead hoist grid installed on a master
truss,
FIG. 1C is a side view of the master truss hoist grid in FIG. 1B, and
FIG. 1D is a plan view of a further alternative overhead hoist grid truss system according to

the present disclosure.

[0012] FIGS. 2A-2E show different staging modules (pods) for use in disclosed systems and
methods, with each figure showing top, side and end views of each module, wherein:

FIG. 2A is a larger spot light focused module,

FIG. 2B is a larger wash light focused module,

FIG. 2C is a smaller spot/wash light module,

FIG. 2D is a medium wash light focused module, and

FIG. 2E is a moveable follow spot module.

[0013] FIG. 2F illustrates an example of a dolly for transporting a staging module as shown in
any of FIGS. 2A-E.

[0014] FIG. 2G is a block diagram illustrating an example of a control scheme for systems and

methods described herein.

[0015] FIGS. 3A-F illustrate some examples of staging scenes possible with embodiments
disclosed herein, wherein:

FIG. 3A shows a “dome scene”,
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FIG. 3B shows a “flat staggered scene” with a video wall,

FIG. 3C shows a “square scene”,

FIG. 3D shows a “straight scene” with a video wall,

FIG. 3E shows a “fan scene”,

FIG. 3F shows a further example of a square scene, this example including a smaller video

wall.

[0016] FIGS. 4A1-4E show component details corresponding to the scenes illustrated in FIGS.
3A-E, wherein:
FIGS. 4A1, 4A2 and 4A3 show front, top and side views (by individual leg), respectively,
corresponding to the dome scene of FIG. 3A,
FIG. 4B shows a top view corresponding to the flat staggered scene of FIG. 3B, including a
portion of the venue seating,
FIGS. 4C1, 4C2 and 4C3 show front, side and top views, respectively, corresponding to the
square scene of FIGS. 3C and 3F,
FIGS. 4D1, 4D2 and 4D3 show front, center side and top views, respectively, corresponding
to the straight scene of FIG. 3D, and
FIGS. 4E1, 4E2 and 4E3 show front, center side and top views corresponding to the fan
scene of FIG. 3E.

[0017] FIG. 5 shows a complete venue cross-section with the stage arranged in the flat

staggered scene shown in FIGS. 3B and 4B.

[0018] FIG. 6 shows embodiments of video wall staging modules for use with the disclosed

system and method.

[0019] FIGS. 7A-E show elevations, details and sections of lifting plates and splice plates for
combining lifting plates in video wall staging modules, wherein:

FIG. 7A is a front view of a 16’ video wall lifting plate,

FIG. 7B is a front view of an 8’ left video wall lifting plate,

FIG. 7C is a front view of an 8’ right video wall lifting plate,

FIG. 7D is a front view of a short video wall lifting plate, and

FIG. 7E is a front view of a 12’ video wall lifting plate.
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[0020] FIGS. 8A-D show elevations, details and sections of alternative lifting plates and splice
plates for combining lifting plates in video wall staging modules, wherein:

FIG. 8A is a detail view of the end of a video wall lifting plate,

FIG. 8B is a detail view of a short video wall lifting plate,

FIG. 8C is a detail view of a splice plate connecting to video wall lifting plates, and

FIG. 8D is a typical cross-section of a video wall lifting plate.

DETAILED DESCRIPTION

[0021] Modular stage rigging, lighting and AV systems and methods disclosed include an
overhead hoist master grid and staging modules having a variety of equipment such as lighting and
video, each preconfigured and adapted to be quickly and easily deployed in many combinations to
efficiently create and switch between staging scenes. The staging modules may be preassembled
thus providing for a vast variety of combinations of modular blocks so that many different kinds and
shapes of stage lighting configurations and rigging presentations are achieved in a substantially
reduced time frame relative to conventional staging systems and methods. The present modular
system effectively creates a “plug and play” solution that allows performance venues to quickly
reformat the stage for specific users’ staging requirements, as well as providing an elegant visual
design, thereby substantially reducing, and in some cases, eliminating the need for additional scenic
stage elements. “Rapid changeover” between staging scenes is defined herein to be, at a minimum,
complete changeover of the stage lighting configuration from a first to a second different
configuration in not more than about 12 clock hours, and, more preferably, in not more than about 6
clock hours. In some embodiments, “rapid changeover” also includes change in configuration of a

video wall as part of the staging scene within the same times.

[0022] The disclosed systems allow venues to customize to different show/performer needs by
utilizing a series of modular building block configurations to create a personalized stage
configuration or lighting design without the need for individualized builds, thus reducing costly start
up, maintenance, and management of the high cost of touring. In general, advantages are realized in
terms of efficiency and time savings for any type of performance involving complex staging

changes.

[0023] The design and associated process provide flexibility to present a wide range of unique

custom design applications, referred to herein as “staging scenes.” Each different staging scene can

be created by the combined efforts of the performers’ team and the design team. The flexibility of
6
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the disclosed systems and methods arises from its “kit of parts” design, which is thus easily
transported to venues, can be easily joined together on-site, and configured into specific different
staging scenes to present each individual performer its’ own design/look, and equally as important,
can be re-configured within hours (instead of days or weeks) so that changeover time between
performers is dramatically reduced. In a performance festival setting, for example, depending on
staging configurations, it is possible that a first performer, using its own custom and unique staging
scene, may end on festival day 1, and a second performer opens on festival day 2 with an entirely
different custom and unique staging scene - a transition which using conventional staging techniques
would have required days to effect. Additionally, systems and methods are scalable, providing
flexibility to suit a variety of size venues both large and small by adding or subtracting modular

elements.

[0024] As mentioned above, conventional designs and processes utilize various systems
including the lighting system to create a single staging scene with a specific “look” for the entire run
of the show/festival, which is then used by multiple acts during the course of the festival with very
few changes between acts. By contrast, the modular systems and methods disclosed herein do not
utilize a static approach to minimize changeover time, but use multiple equipment and processes to
enable the stage rigging, lighting, audio, video, and scenery elements to be quickly and easily
reconfigurable to create a new and unique staging scene for each act/artist, as well as reduce the

labor and time required for the reconfiguration and presentation to audiences.

[0025] The overall look of the show is designed to be adaptable to create new show looks
unique to each participating act. However, this design concept utilizes existing equipment providing
for a vast variety of combinations of the stage equipment for making lighting, video and scenic

structures of many different kinds and shapes.

[0026] While applicable in any venue or performance stage setting, the modular design of the
disclosed systems and methods is especially well-suited for multi-act, festival-type events and
performances where a different variety of different acts or performers perform on the same stage
over a relatively short period of time, such as a week or weekend, or for back-to-back short runs in a
theater as the system eliminates or substantially reduces “dark days” otherwise required for a
changeover. The disclosed modular stage rigging and lighting systems and methods comprise
modules adapted to be quickly and easily reconfigurable and assembled, thus providing for a vast
variety of combinations of different modules so that many different kinds and shapes of stage

7
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lighting configurations and rigging presentations are achievable in a reduced time frame, in some
cases multi-day time savings when measured in man-hours. The disclosed systems and methods
provide a “plug in and play” format for all users that facilitate staging transitions while maintaining
traditional staging values in visual and sound design thereby substantially reducing, and in some
cases, eliminating the need for additional scenic stage elements. However, even in performance
venues or events where rapid staging is not needed, the disclosed systems can be employed to
increase efficiency and provide a greater range of flexibility in stagings at a reduced cost compared

with traditional staging techniques.

[0027] One element of the disclosed modular systems and methods is the overhead hoist grid as
shown in FIGS. 1A-D. In the systems 100a, 100b and 100d, schematically depicted in FIGS. 1A, 1B
and 1D, the overhead hoist grid 102a, 102b, 102d, respectively, is shown positioned above the stage
104, with the first rows of house seating 106 positioned for perspective and orientation. In some
embodiments, it may be desirable to have the hoist grid extend out over initial rows of seating. In
general, an overhead hoist grid according to the present disclosure comprises a substantially uniform
grid of fixed location hoists attached to structural components of the venue over-lying the stage.
Each location is designated by a letter and number indicating its row and row position in the grid. In
a traditional theater house the over-lying structural components may be building/ceiling structure
such as I-beams and structural bracing. Additional bracing/supports may be installed as needed to
accommodate all hoist points in the substantially uniform grid. In a stadium setting, or other setting
where the entire stage structure may be temporarily installed, hoists of the overhead hoist grid may
be directly attached to the truss mother grid overlying the stage area. Examples of such directly

installed overhead hoist grids are illustrated in FIGS. 1A and 1D.

[0028] In some situations it may be desirable to provide the overhead hoist grid with its own
supporting structure or to provide it in modular form itself. In these situations, the overhead hoist
grid may be provided as an independent truss system 110 as shown in FIGS. 1B and 1C. In this
alternative embodiment, the substantially uniform grid of hoist points is provided on its own rigid
truss, which can then be lifted to the stage overhead using lift points 112 by far fewer installed hoists
than make up the grid itself. Individual hoists 114, corresponding to one row of hoist grid 102b are
shown in FIG. 1C. The hoist grid truss structure may then be separately secured to the overhead or

remain, and be used, suspended from the lifting hoists. In general, these arrangements of overhead
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hoist grids enable lighting, video, and scenery elements to be lifted by any number of combinations

of hoists without relocating grid motor hoists.

[0029] Overhead hoist grids as described herein thus provide a plurality of motorized hoist
points in a static grid configuration, which is unchanged regardless of staging scene and staging
modules (discussed below) employed. Hoist points are identified in FIGS. 1A, 1B and 1D and are
identified by row and position numbers, the row numbers beginning with “M” and the position
numbers within each row having no letter prefix. The overhead hoist grid need not be a perfectly
regular grid with hoist points located at every intersection of the grid as in FIG. 1A. FIG. 1D shows
an alternative overhead hoist grid configuration in which a small number of grid intersections have
been left without hoist points and two additional hoist points (M4-4 and M4-6) added between grid
intersection points. Note that in the embodiment illustrated in FIG. 1D, two stage hoists have been
incorporated into the hoist grid as row MS. In some instances it may be desirable to augment the
fixed hoist locations within the overhead hoist grid by adding a number of moveable or
repositionable hoist points. FIG. 1D also shows an example including six such moveable hoist
points, provided by movable hoists designated with the suffix W after the position number. Any
number of moveable hoist points may be included with the fixed hoist points of the overhead grid,
but typically the number of moveable hoist points will be much smaller than the number of fixed

hoist points.

[0030] Using a specifically configured overhead hoist grid as described herein, for example,
grids 102a, 102b or 102d, as shown in the examples discussed above, staging modules such as
illustrated in FIGS. 2A-E may be employed to quickly and easily change staging scenes. Hoists 114
may be remote operable chain hoists, cable hoists or other suitable capacity hoists configured to
accommodate the size, weight and configuration of the modular staging components. Along with its
lifting chain, rope, cable or other similar member (“lifting cable” hereinafter), each hoist at each
hoist point is provided with cables for power and data, which may be integrated in a single cable
assembly 116, such as an S400 cable in one example, to provide power and communication for the
lifted staging modules. Because the overhead truss grid is preconfigured, each
communication/power cable 116 may be addressed according to its grid location and connectable via
buss plug or other standardized connection component in an integrated power and data distribution

module. The power and data distribution for each staging module may incorporate one or more of
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the following features to permit data and power to be quickly and easily rerouted via reconfiguring
patch cables and/or digital routing:
1. Single, dual, and three phase outputs
400 amp Cam-Locks in and out
120v and 208v outputs
Signal routing and control displays
Ethernet and DMXS512 inputs and outputs
Digital current and voltage metering
Safety Interlock System
Modular Design

A S B AT R

Capacity for additional integration of third party signal processing devices

10. Quick connect cables that carry both power and data

[0031] Staging modules (PODs) used with the hoist grid may comprise various uniquely
selected combinations of lighting fixtures and/or audio-visual components mounted on smaller truss
structures, for example in 10°, 8 or 5’ lengths, with height and width in the range of 15” to 30”.
Conventional lighting fixtures, moving light fixtures and visual fixtures, such as projectors, may be
mounted in these truss structures to form staging modules as further described below. A non-
exhaustive set of example staging modules is shown in FIGS. 2A-E as a means of illustrating the
great variety of staging modules, and thus scenes and effects achievable with embodiments of the

disclosed systems and methods.

[0032] A large spot light focused module 118 (“A POD”), for example, is showing in FIG. 2A.
In this example, A POD may comprise a 10’ truss section 122 containing two spot light fixtures 124
(for example, PRG Icon® Edge) intended to provide a greater number of hard edge spotlights to
achieve lighting effects such as creating graphic patterns in the air, both moving and static, and being
able to “highlight” a single performer or area of the stage. Of the PODs described in this example, A
POD has the greatest number of spotlight fixtures. A POD also has two linear LED fixtures 126 on
each side (for example, GLP X4 Bar 20) and two square LED fixtures 128 (for example, Ayrton
Magic Panel 602) to provide additional lighting effects and to correspond to components in B POD
as explained below for unification of look when A and B PODS are used together. A central, round
LED wash fixture 130 (for example, GLP X4 XL) is also provided in A POD. Note that fittings at

the ends of truss sections permit them to be fastened directly together.

10
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[0033] In one embodiment, control of fixtures in the POD may be simplified by use of a power
and data distribution buss 132. As shown in each of FIGS. 2A-E, buss box 132 is mounted on the
truss for each POD. As illustrated in more detail in FIG. 2G, buss box 132, for example, provides
power and data communications to the fixtures A POD 118, C POD 136 and B POD 134. The
system is scalable to control any number of similarly configured PODS(x-n). Overall control may
be provided by one or more control modules 133 remotely positioned at a convenient location away
from the stage area as needed. Control modules 133 communicate with buss boxes 132 on the POD
trusses via trunk cables 131, which are attached to the cable assemblies 116 for each hoist 114 as

described above.

[0034] A variety of control schemes may be devised by persons skilled in the art using a basic
control arrangement shown in FIG. 2F or variations thereof. In one example, control modules 133
control power delivered through the trunk cable based on the type of module and fixtures ultimately
controlled, for example, power delivered may be 120v or 208v for common stage lighting fixture
systems. Control modules 133 may utilize an Ethernet-based communication protocol, for example
any of a variety of industry standard DMX over Ethernet protocols. Control modules 133 may
include a processor, graphical user interface (GUI), appropriate storage and/or memory and
communication buss/connections for trunk cables 131 and other systems that may communicate with
control modules 133. In one example, using the GUI on control modules 133, a user may
communicate to bus box 132 the required communication protocols, such as identification of the
DMX universe to pull off the Ethernet network, down convert, and output the buss box XLR cables
which send the data to the fixtures on the POD truss. In one example, each control module comprises
two trunk outputs, as well as two Ethernet ports and two XLR Spin inputs. Multiple control modules
133 may be racked as needed. An example of control modules and buss boxes suited for this type of
control is the PRG Series 400® power and data distribution system, and in which more details are
set forth in U.S. Provisional Application No. 63/059,279 entitled “SYSTEM COMPONENTS FOR
MODULARLY CONFIGURABLE STAGING SYSTEMS AND METHODS,” which is
incorporated herein by reference in its entirety. Note that this incorporated application also includes
details on illustrative example fixtures identified above. Other control schemes and fixture specifics

may be devised by persons of ordinary skill based on the teachings of the present disclosure.

[0035] B POD module 134, shown in FIG. 2B, is an example of a larger wash light focused

staging module. In this example, B POD may comprise a 10’ truss 122 with a plurality of round,

11
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wash light fixtures 130 (for example two, or more than in A POD). Using the arrangement of wash
fixtures 130 shown in this example, B POD may be used to cover greater square footage of the stage
than the spot fixtures and also can be provided with an ability to instantaneously change color using
LED lighting to achieve faster color sequences than possible with spot lighting. Similar to A POD,
B POD also has two linear LED fixtures 126 and two square LED fixtures 128 to provide additional
lighting effects. A single, central spot light fixture 124 also may be included in B POD.

[0036] C POD module 136 is an example of a smaller spot/wash light module. As shown in
FIG. 2C, C POD may comprise a 5° section of truss 138 containing one spot fixture 124 and one
wash fixture130. Configured as in this example, C POD can be utilized to provide configurations
with more variety by having the same components as the other pods, but in a smaller size. With only
one linear LED strip 126 per side, C POD maintains the visual look of the LED strips when
combined with any other POD in this example group. C POD may also include a round LED wash
fixture 130.

[0037] D POD module 140, as shown in FIG. 2D, is an example of a medium wash light
focused module. D POD may comprise an 8’ truss section 142 with two wash fixtures 128 so as to
be essentially a smaller version of B POD 134. In this arrangement, D POD provides more variety
for possible staging configurations by having the same components as the other pods, but in a
smaller size. In this regard, an alternate D POD may comprise the elements of A POD 118, such as
round LED wash fixture 130, linear LED fixtures 126 and spot fixture 124, but also in a smaller
package.

[0038] In a further variation, GC (Ground Control) POD module 144 presents an example of a
moveable follow spot module. As shown in FIG. 2E, GC POD 144 may comprise a 5’ long truss
section 138 containing a moveable follow spot light 146 (for example, PRG Best Boy® HP Spot
Luminaire with remote Ground Control). This is a specialized type of moving light that can become
(when combined with an appropriate ground control system) an active follow spot, which can
“follow" performers onstage no matter where they roam. Unlike all of the other lights in the other
PODS, which typically need to be programmed, because this follow spot light has a human operator
attached to it, it can be focused anywhere on the stage “live” and the performer does not need to be
in a predetermined area to be hit by this light. In one example, a system with three GC PODs allows

for up to three follow spots to be placed anywhere within the stage rigging scene.
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[0039] In order to facilitate quick staging changeovers, each of the PODs, as shown in any of
FIGS. 2A-E, or as may otherwise be configured by persons skilled in the art based on the teachings
herein, may be mounted on a dolly150 for transportation and positioning (FIG. 2F). Dollies 150

may comprise a base 152 with castors 154 and truss support structure 156.

[0040] In one illustrative example, an embodiment of the disclosed systems may be used to
create at least the six different staging scenes of FIGS 3A-F. Such a system embodiment may
include three A PODS 118 (FIG. 2A), four B PODS 134 (FIG. 2B), three C PODS 136 (FIG. 2C),
four D PODS 140 (FIG. 2D), and three GC PODS 144 (FIG. 2E). With the specific example PODS
described above, secondary effects are achievable when multiple PODS are combined. For example,
combined, the linear LED strip fixtures that are on the outside chord of every example type of POD
above (other than the GC POD) creates a visual unification to the overall look of the lighting system
and design. These linear fixtures can be selected to create long, continuous “curtains” of light,
which are very different in texture and feel than a regular spot or wash fixture, which can have a
concentrated, almost singular source. As will be appreciated by persons skilled in the art, other
example systems may be created with any combination and number of PODS as described herein

and/or using other PODS based on the teachings presented herein.

[0041] Video walls or LED video monitor arrays are another type of staging module that may
be incorporated into embodiments of the systems and methods described herein. Video staging
module embodiments, and details thereof, are shown in FIGS. 6, 7A-E and 8A-D. FIG. 6 illustrates
one example of a configuration of a video wall 160, made up of LED video modules 162, which are
each made up of an array of LED video tiles 164. The basic arrangement of various types of video
walls, including those employing arrays of LED tiles, are well-known in the art. One example is
described in US Patent No. 9,477,438, entitled “Devices For Creating Mosaicked Display Systems,
and Display Mosaic Systems Comprising Same,” which is incorporated by reference herein in its

entirety.

[0042] One component of the video staging modules disclosed herein is a modular lifting plate,
different examples and features of which are shown in detail in FIGS. 7A-E and 8 A-D. The lifting
plates provide high capacity load rated hardware for use in the overhead lifting of video wall
elements. The lifting plates enable video walls to be assembled and disassembled in reconfigurable
sections allowing one LED screen system to be configured into multiple assemblies. Traditional
LED or video display module walls incorporate in their design a structural bar(s) along their top
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edge in order to properly support and hang the wall. This structural bar, typically referred to as a
“bumper” within the industry, forms the main structural element which all modules hang from
forming an individual column of modular display tiles. Columns are then attached side by side along
their vertical edge to create the video display wall. Each section of structural bars or “bumpers”
requires a support system to safely hang the entire video display wall. This is typically achieved
with theatrical rigging, like a chain motor, to pick up each section. Additionally, each different

manufacturer of LED or video display module walls have their own unique bumper design.

[0043] The modular lifting plates disclosed herein are components in video staging modules
that provide an LED and/or video display module structural support system that addresses the
shortcomings of traditional bumpers. Video staging modules employing the disclosed modular lifting
plate system enable a large scale array containing multiple display modules to be quickly assembled
and disassembled in sections while maintaining full structural and load bearing support. For
example, using traditional techniques a video wall would have to be assembled in its entirety one
level at a time. If the wall was 60° wide, the entire width of the wall, 60°, would have to be
assembled at the same time. The disclosed lifting plates provide a modular and scalable system
which enables a production to assemble or disassemble a section of a video wall into reconfigurable
sections in a timely and cost-effective manner. For example, if there was a video wall that was 60’
wide, the modular lifting plate would enable the wall to be assembled in multiple smaller sections
such as two 30’ sections, or three 20° sections. Modular lifting plate embodiments, as shown in
FIGS. 7A-E and 8A-D, include a number of unique features:
1. Has multiple holes along the bottom of the plate that are spaced to accommodate any
manufacturer’s LED or video display module.
2. Can be made of structural steel, aluminum, composites, and/or a wide variety of other alloys.
3. Due to its unique design, it is structural in nature so it can be supported with a minimal
amount of theatrical rigging that is far less than traditional LED or video display module
bumpers require.
4. The design is scalable and can be lengthened or shorted to accommodate the size of the
desired section required via optional splice plates.
5. Unique design enables a high load capacity.
6. Lifting plates have a narrow width that does not exceed the depth of the LED or video
display module that is hanging from it.

7. Has a structural spine to keep the bumper and the wall hanging below it from bowing.
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[0044] With reference to FIGS. 7A-E and 8A-D, in one example, each of lifting plates 166, 168,
170, and 172 generally comprise a plate member 174 with a stiffening shape 176 bolted thereto.
Plate member 174 for each lifting plate may comprise an 8 inch wide, one-half inch thick aluminum
plate of appropriate length. As shown in cross-section of FIG. 8D, stiffening shape 176 may
comprise a 2” x 2”7 x 3/16” steel square tube. In FIG. 7A, lifting plate 166 is approximately 16 feet
in length with four bolt holes 178 at each end of plate member 174 to facilitate connection to an
adjacent lifting plate via splice plate 180, as shown in FIG. 8C. Two lifting holes 181, for
attachment to cable assemblies 116 are positioned just beyond the end of stiffening shape 176. A
series of spaced attachment holes 182 along the bottom of the plate member provide anchor points
for cables assemblies 184 (see FIG. 6) that support and provide power and data to video tiles 164.
Attachment holes 182 in one embodiment may be '2” diameter holes. Alternatively, separate cable
connections to cable assemblies 116 may be provided to connect to the video tiles. FIG. 7B shows
left side lifting plate 168 with four connecting holes 178 at the right end and four attachment holes
182 along the bottom edge. Right side lifting plate 170, shown in FIG. 7C, is a mirror image of left
side lifting plate 168. FIG. 7E shows a 12’ lifting plate with no connection holes. However, it does
have attachment holes 182 along the bottom edge, as do the other lifting plates. FIGS. 7D and 8B
show an example of a short lifting plate 186, which may be about 4’ long and therefore does not
require a stiffening shape and has only two connecting holes 178 at each end. In this example, two

attachment holes 182 are provided along the bottom edge and one lifting hole 181.

[0045] FIG. 8A shows a detail view of a left end of lifting plate 166, but which is also the same
for one end each of lifting plates 168 and 170. FIG. 8B is a detail view of short lifting plate 186.
FIG. 8C shows a detail view of a splice plate 180 connecting the left end of lifting plate 166 to a
short lifting plate 186. Note that the lifting bar splice plates are optional. FIG. 8D is a typical cross-
section for lifting plates 166, 168, 170 and 172. The lifting plate details as shown herein are
illustrative only and are not intended to limit the variations of such structures as may be made by

persons of ordinary skill based on the teachings presented herein.

[0046]  Together, FIGS. 1D, FIGS. 2A-G, FIG. 6, FIGS. 7A-7E and FIGS. 8A-8D, depict an
overall system embodiment suited to create the illustrative staging scenes shown in FIGS. 3A-F. A
first example of use of the disclosed system, and methods based thereon, is shown in FIG. 4A1-3,
wherein schematic details of the staging module arrangement is shown to achieve a “Dome” stage

scene 190 as depicted in FIG. 3A. As shown therein, ten (10) of the fixed hoist points (M2-2, M2-3,
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M2-4, M2-5, M2-6, M3-1, M3-9, M4-1, M4-5 and M4-9) in the overhead hoist grid 102d, along
with four moveable hoist points (M3-4W, M3-6W, M4-3W and M4-7W) of the overhead hoist grid
102d embodiment shown in FIG. 1D are utilized to support seventeen (17) staging modules (three A
PODs 118, four B PODs 134, three C PODs 136, four D PODs 140 and three GC PODs 144) in the
“Dome” configuration shown. Note that in any specific staging scene created with the system, it is
typical that not all fixed hoist points are utilized at the same time, thus in the specific configurations
illustrated in detail in FIGS. 4A-E, only the hoist points utilized in that specific configuration are
labeled in the drawings. However, the availability of the fixed hoist points for use in a next staging

scene is one element that allows for fast staging changes previously not possible.

[0047] Another secondary intended effect achievable with the example PODS described above
is that when combined, the various fixture types line up in interesting and useful patterns. For
example, when the system is hung to create “DOME” stage scene 190, illustrated in FIG. 3A and
FIGS. 4A1-3, the GC PODs 144 line up in such a way, that all three spots are on the same visual
plane. Also in this configuration - the circular wash lights, and the spot fixtures line up in an

interesting and effective zig-zag pattern.

[0048] FIG. 4B illustrates in an overhead view, schematic details of a staging module
arrangement to achieve the flat staggered scene 192 with a video wall 160 shown in FIG. 3B. As
shown therein, twenty (23) selected fixed hoist points in the overhead hoist grid 102d are utilized to
raise the selected staging modules in the desired configuration. All eight of the fixed hoist points in
grid row M5 are used to hoist the video wall staging module as shown in FIG. 6. In this particular
scene, no moving hoist points are utilized. FIG. 4B also shows a sound truss mounted in the
overhead outside the hoist grid. This staging scene is further illustrated in FIG. 5 showing a full

cross-section of the entire hypothetical venue.

[0049] FIGS. 4C1-4C3 illustrate schematic details of a staging module arrangement to achieve
the square scene 194 shown in FIG. 3C. In this arrangement, nineteen (19) of the fixed hoist grid
points of the FIG. 1D overhead hoist grid are utilized to raise the staging modules in the desired
configuration, including six additional movable hoist points. FIG. 3F also shows a square scene 194,
including a smaller video wall 160C, which is not used in FIG. 3C. This smaller video wall may be
deployed with a video wall staging module as in FIG. 6, supported by two fixed hoist points in hoist
grid row M5 as shown in FIG. 4D1-4D3 and described below.
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[0050] FIGS. 4D1-4D3 illustrate schematic details of a staging module arrangement to achieve
another straight scene 196 with a video wall 160C shown in FIG. 3D. In this arrangement, twelve
(12) fixed hoist points and six (6) moveable hoist points are used to raise the staging modules. The
smaller video wall used in this staging scene utilizes only video wall section C as shown in FIG. 6
and is thus raised with two fixed hoist points M5-4 and M5-5 (114) using medium video module
lifting plate 172.

[0051] FIGS. 4E1-4E3 illustrate schematic details of a staging module arrangement to achieve
the fan scene 198 shown in FIG. 3E. Video wall 160, however is not shown in FIGS. 4E1. The
arrangement of video wall 160 as shown in FIG. 3E is substantially as shown in FIG. 6, with the
eight fixed hoist point of the M5 row used. In this fan scene staging scene, ten (10) fixed hoist
points and six (6) moveable hoist points are used to raise the staging modules other than the video

modules.

[0052] The various examples described above with reference to FIGS. 3A-F are just a small
number of examples of staging scenes that can be created with a system comprising the overhead
hoist grid of FIG. 1D, and the staging modules of FIGS. 2A-E, 6, 7A-7E and 8A-8D. Additionally
and/or alternatively, additional staging modules with different configurations may be added to the
system or alternative overhead hoist grids with more or fewer grid points or alternative spacing may
be employed. As will be appreciated by persons of ordinary skill based on the teachings herein, the
system is entirely modular and may be added to or subtracted to achieve a vast array of staging
scenes without departing from the teachings of the disclosure. Note that a key to the ease of use and
rapid staging change capability of the system is the fact that the lighting and other components
attached to the individual trusses of each staging module (POD) never need to be changed or
repositioned. All that is needed to change staging scenes is lowering and raising the preassembled

modules using different combinations of hoist points existing in the overhead hoist grid.

[0053] With the systems and methods as disclosed, initial installation to create the first staging
scene requires installation of the fixed hoist grid, whether by direct attachment to overhead
structures, such as in FIGS. 1A and 1D, or by installation of a hoist grid master truss as in FIG. 1B.
Thereafter, staging modules are positioned under each utilized hoist point per the staging plan and
hoisted into place. Each “turnover” to a new staging scene starts with lowering the flown elements
of the prior staging scene onto their dollies and the moving in the flown elements of the new staging
scene their dollies or carts (FIG. 2F) on the stage floor. The dollies are then arranged or re-arranged

17



WO 2021/022182 PCT/US2020/044548

to a new combination of patterns corresponding to the staging scene to be configured and connected
to each other as appropriate for the scene. This new combination is then connected to power and
data, and then flown out to a new position over the stage, creating a new look to the lighting system.
The process is essentially reversed when the prior staging scene is removed. Dollies are placed
under their corresponding staging modules, the modules lowered by the hoist grid on to the dollies
and then the modules are disconnected, both lifting disconnection and power and control cable
disconnection. The staging modules are then re-arranged as above, with additional staging modules
added in or extra staging modules removed as called for in the next stage scene. Using the disclosed
system and methods, the time for reconfiguring stages between different acts or performers, which
previously could take days, or up to a week, can now be accomplished in a matter of hours. For
example, changeover between any of the example staging scenes shown in FIGS. 3A-F using the
techniques disclosed herein may be accomplished in 12 hours or less. In most cases, these
changeovers can be completed in less than six hours using a skilled crew, whereas using prior art
staging techniques even a skilled crew might require a minimum of 24 hours to complete such
changeovers. Also, using the disclosed system and methods, performers, venues and other users
will not need to take on the responsibility of a costly start up, maintenance, and management of the
high cost of touring, but can utilize one of a series of modular building block configurations to create

a personalized stage configuration.

[0054] The system and methods disclosed provide a flexibility to present a wide range of unique
custom staging applications and scenes. Each individual scene can be created, for example, by
collaboration of a performer or venue team and a system design team. The flexibility of the
disclosed systems and methods arises from its “kit of parts” design, which is thus easily transported
to venues, can be easily joined together on-site, and configured to give each individual performer its
own design/look, and equally as important, can be re-configured within hours so that changeovers
between performers is reduced. In a performance festival setting, for example, depending on staging
configurations, it is possible that a first performer using its own custom and unique staging scene,
may end on festival day 1, and a second performer opens on festival day 2 with an entirely different
custom and unique staging scene - a transition which using conventional staging techniques may
have required days to effect. Additionally, systems and methods are saleable, providing flexibility to
suit a variety of size venues both large and small by either providing additional modular elements or

reducing modular elements.
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[0055] The foregoing has been a detailed description of illustrative embodiments of the
disclosure. It is noted that in the present specification and claims appended hereto, conjunctive
language such as is used in the phrases “at least one of X, Y and Z” and “one or more of X, Y, and
Z,” unless specifically stated or indicated otherwise, shall be taken to mean that each item in the
conjunctive list can be present in any number exclusive of every other item in the list or in any
number in combination with any or all other item(s) in the conjunctive list, each of which may also
be present in any number. Applying this general rule, the conjunctive phrases in the foregoing
examples in which the conjunctive list consists of X, Y, and Z shall each encompass: one or more of
X; one or more of Y; one or more of Z; one or more of X and one or more of Y; one or more of Y
and one or more of Z; one or more of X and one or more of Z; and one or more of X, one or more of

Y and one or more of Z.

[0056] Various modifications and additions can be made to the disclosed embodiments without
departing from the spirit and scope of this invention. Features of each of the various embodiments
described above may be combined with features of other described embodiments as appropriate in
order to provide a multiplicity of feature combinations in associated new embodiments.
Furthermore, while the foregoing describes a number of separate embodiments, what has been
described herein is merely illustrative of the application of the principles of the present invention.
Additionally, although particular methods herein may be illustrated and/or described as being
performed in a specific order, the ordering is highly variable within ordinary skill to achieve aspects
of the present disclosure. Accordingly, this description is meant to be taken only by way of

example, and not to otherwise limit the scope of this invention.

[0057] Exemplary embodiments have been disclosed above and illustrated in the accompanying
drawings. It will be understood by those skilled in the art that various changes, omissions and
additions may be made to that which is specifically disclosed herein without departing from the

spirit and scope of the present invention.
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What is claimed is:

1. A method for rapid changeover of performance stage staging scenes, comprising:
selecting a first plurality of preconfigured staging modules combinable to create a first staging
scene;
selecting at least a second plurality of preconfigured staging modules combinable to create at
least a second staging scene;
providing an overhead hoist grid above at least a portion of a stage area, the overhead hoist grid
comprising an array of fixed hoist points;
installing the first staging scene, comprising lifting the first plurality of preconfigured staging
modules using selected fixed hoist points from the array of fixed hoist points of the
overhead hoist grid to create said first staging scene; and
changing the staging scene and installing the second or a subsequent staging scene, comprising:
lowering preconfigured staging modules previously lifted with the overhead hoist grid to
remove an installed staging scene, and
lifting the second or a subsequent plurality of preconfigured staging modules using selected
fixed hoist points within the array of fixed hoist points of the overhead hoist grid to

create the second or a subsequent staging scene.

2. The method of claim 1, wherein said installing staging scenes comprises positioning dollies
carrying the pluralities of preconfigured staging modules under the selected fixed hoist points

of the overhead hoist grid.

3. The method of claim 1 or claim 2, wherein said lowering preconfigured staging modules
comprises positioning empty dollies under previously lifted staging modules and lowering

said staging modules on to the empty dollies.

4. The method of claim 3, wherein said installing the second or a subsequent staging scene further

comprises repositioning positioning lowered staging modules on the stage on dollies.

5. The method of any of claims 1 through 4, wherein each fixed hoist point comprises a hoist with a
lifting cable assembly including a lifting cable, and power and communication cables

connectable to said preconfigured staging modules.

6. The method of claim 5, wherein said installing staging scenes further comprises connecting the
cable assembly for each selected fixed hoist point to the lifting, power and data connections
on each staging module to be lifted.
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7. The method of any of claims 1 through 6, further comprising providing an inventory of
preconfigured staging modules including at least a plurality of different stage lighting
modules and said selecting comprises selecting from the inventory of preconfigured staging

modules.

8. The method of any of claims 1 through 7, wherein the stage lighting modules comprise one or

more different stage lights mounted on a truss.

9. The method of any of claims 1 through 8, wherein the changeover from the first staging scene to

the second staging scene is performed in less than 12 clock hours.

10. The method of any of claims 1 through 9, further comprising augmenting the fixed hoist grid

with at least one moveably positionable hoist point.

11. The method of any of claims 1 through 10, wherein at least one of the first staging scene or the
second staging scene requires less than all fixed hoist points in the overhead hoist grid for

lifting.

12. A method for rapid changeover of performance stage staging scenes, comprising:
selecting from an inventory of preconfigured staging modules a first plurality of preconfigured
staging modules combinable to create a first staging scene;
selecting from the inventory of preconfigured staging modules a second plurality of
preconfigured staging modules combinable to create at least a second staging scene;
selecting from the inventory of preconfigured staging modules at least a third plurality of
preconfigured staging modules combinable to create at least a third staging scene;
providing an overhead hoist grid above at least a portion of a stage area, the overhead hoist grid
comprising an array of fixed hoist points having lifting elements including power and
communication connections;
installing the first staging scene, comprising:
connecting the first plurality of preconfigured staging modules to the lifting elements of a
first plurality of selected fixed hoist points in said array of fixed hoist points, said
connecting including lifting connections, power connections and communication
connections, and
lifting the first plurality of preconfigured staging modules using said first plurality of selected
fixed hoist points to create said first staging scene; and

changing the staging scene and installing the second staging scene, comprising:
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lowering preconfigured staging modules previously lifted with the overhead hoist grid onto
dollies,

disconnecting lowered preconfigured staging modules from lifting elements of the first
plurality of selected fixed hoist points;

connecting the second plurality of preconfigured staging modules to the lifting elements of a
second plurality of selected fixed hoist points in said array of fixed hoist points, said
connecting including lifting connections, power connections and communication
connections, and

lifting the second plurality of preconfigured staging modules using said second plurality of
selected fixed hoist points within the array of fixed hoist points of the overhead hoist
grid to create the second or a subsequent staging scene; and

changing the staging scene and installing the third or a subsequent staging scene, comprising:

lowering preconfigured staging modules previously lifted with the overhead hoist grid onto
dollies,

disconnecting lowered preconfigured staging modules from lifting elements of the second or
a subsequent plurality of selected fixed hoist points;

connecting the third plurality of preconfigured staging modules to the lifting elements of a
third or subsequent plurality of selected fixed hoist points in said array of fixed hoist
points, said connecting including lifting connections, power connections and
communication connections, and

lifting the third or a subsequent plurality of preconfigured staging modules using the third or
subsequent plurality of selected fixed hoist points to create the third or a subsequent
staging scene;

wherein at least one of the first, second or third plurality of selected fixed hoist points
comprises (1) a unique set selected of hoist points, and (i) utilizes less than all fixed

hoist points in the array of fixed hoist points.

13. The method of claim 12, wherein the changing and installing a new staging scene is performed in

less than 12 clock hours.

14. The method of claim 12 or claim 13, further comprising augmenting the fixed hoist grid with at

least one moveably positionable hoist point.

15. A modular staging system permitting rapid changeovers between staging scenes, comprising:
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an overhead grid of fixed hoist points made up of an array of hoists having flexible lifting
elements including power and communication connections; and

a plurality of preconfigured staging modules of different types liftable by the lifting elements of
selected hoist points of the overhead fixed hoist grid, wherein each different staging module

type provides a different staging function or design effect.

The modular staging system of claim 15, wherein said plurality of preconfigured staging
modules comprise an inventory of preconfigured staging modules, said inventory comprising

one or more of each different preconfigured staging module type.

The modular staging system of claim 16, wherein said inventory of preconfigured staging
modules comprises staging modules sufficient to create at least three unique stage lighting

SCEnes.

The modular staging system of claim 17, wherein said inventory of preconfigured staging
modules comprises staging modules sufficient to create at least five unique stage lighting

SCEnes.

The modular staging system of any of claims 15 through18, wherein said preconfigured staging
modules include a plurality of different stage lighting modules and at least one modular video

wall module.

The modular staging system of claim 19, wherein said stage lighting modules comprise one or

more stage lighting fixtures mounted on a truss.

The modular staging system of claim 20, wherein said stage lighting modules further comprise a
buss box mounted on the truss and connected to lighting fixtures on the truss to deliver power
and control instructions to said lighting fixtures, the buss box being configured to be

connected to the flexible lifting element power and communication connections.

The modular stage lighting system of claim 21, wherein said fixed hoist points comprise
connections for power and communication, and wherein said system further comprises at
least one control module configured to control power and operation of connected lighting
fixtures, said at least one control module communicating with the lighting fixtures through
said power and communication connections on the fixed hoist points and through said

flexible lifting elements.
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23. The modular staging system of claim 19, wherein said inventory comprises one or more of at
least three of the following staging module types:

a large spotlight module comprising at least two spotlight fixtures and at least two wash light
fixtures;

a large wash light module comprising at least four wash light fixtures;

a small spot/wash light module comprising at least one spotlight fixture and at least one wash
light fixture;

a medium wash light module comprising at least three wash light fixtures; and

a ground controlled spotlight module comprising a ground controlled spotlight fixture.

24. The modular staging system of claim 19, wherein said video wall module comprises plural video
tiles configured to form video walls of varying sizes, and a modular video tile lifting plate to

support said video tiles and connect to the lifting elements of said hoists.

24



WO 2021/022182 PCT/US2020/044548
1/26

100a

M5-1 M5-2 M5-3 M54 M55 M5-6 M57 M58 M59

22' 2018’ _16' 14 12 10" 8 6 4 2 0-0" 2" 4 6 @& 10' 12° 14 16'_18'-20' 22

/




WO 2021/022182

2/26

PCT/US2020/044548

100b

/

102b
\

M5-1  M5-2 M5-3 M54

:
|
1
¢
M5-5

M5-6 M5-7 M5-8

M5-9

Md-1  M4-27 M4-3 “Md-4

M4-5

3

M4-9

T T N
il

T

M3-17 M3-2 M3-3 M3-4

M3-5

M3-6 M3-7 M3-8

M3-9

i NN

M2-6 M2-7 M2-8

_ &

M1-5

;)

h?-a\lvn-? M1-8

\116 FIG. 1C \116/\1ﬁ\




WO 2021/022182 PCT/US2020/044548
3/26

/100d
102d
\ MS-1 ! MS-2
P | &

M5-1 M5-2 M5-3 M5-4 ,Q M5-5 M5-6 M5-7 M5-8
s 886 | 5SS 8
M4-1  M4-2 MW MA4MASMAS MA-7TW M4-8  M4-9
% % BSOS 6
M3-1 M32 M3-3 M34W M35 M3-6W M37 M3-8 M3-9
& 9 & . s s 8
M2-1  M2:2  M2-3 M2|-4 M2-5 M2-6 M2-7
& o & s s 8
M1-1  M1-2 M1-3W M1|-4 M1-5W M1-6 M1-7
& % @ s 8

104
-~ Z

22' 2018’ _16' 14 12 10" 8' 6 4 2 0'-:0" 2 4 6 8 10 12 14 16'_18'-20' 22

/




WO 2021/022182

4/26

PCT/US2020/044548

126-, —
=0 A% O I N 126
€ = - > 122
al /7 \ / ™\
X ||EH A1-1 L A1-5 Y
7 \
® \ \ /
g > ~ 1~ [[T~04
II_C,) A1-3 |l:|||_(,) A1-9 N
12 i
12 12 Top View 1128 126
122
7 7 NE "
‘Q‘\ LH I.I E— :EZ% _E 1 — il ‘ %
— - 126

130

: f
B1-8

122!

124
- End View

*° FIG. 2B

Side View

132
5 =122
AN (T4 e IS L A el
—
— “T — 126
13 12 12 128 \130

\ 134 (B POD)




WO 2021/022182

PCT/US2020/044548
5/26
=
{C 13 =126
A y— <71 Top View
124 _J| /RN [N |g ToP
X el C1-1 \ {C1-2 ‘.__Y
e \\\\@j \j:r// 0 130
(=0 __Ct4 =1 156
13 132
~ ] H N = . .
m A==\ / ™= Side View
|
/@ 126
124
8
End View
126 136
12 126
1 1
126~ D15 | | (@) D1-6 tH—126
o G 142
X Y
130—H1 0
5 D17 126
Top View M24 ‘128
A =142
BCI26
Side View 128
124
End View \140
126 FIG. 2D (DPoD)




WO 2021/022182 PCT/US2020/044548

6/26

AN

7 N

Side View

146

@ Z °N o)
0 // (E_ = \ 0
X —tGcio QI:;: Y
\
e L /
o \\\ i 3
@ /7\\ // o)
146 TR Top View 138

End View
| __—146 ‘\144
g (GC POD)
1 FIG. 2E
118,134,136,140 or 144 \,
%ﬁ%‘vﬂéﬁ%ﬂ%ﬁ\&“p
W—FHW-—-—HWH—\—H—Hﬁ‘
=T % =T /:'—156
O N O gz'
7]/] FIG. 2F \52 Nise
54



WO 2021/022182 PCT/US2020/044548
7/26

133 |Processor| | GUI

100
Memory/Storage /
Buss/Connections

<—131

132 I ' '

124| |130 ?\\\
132 ‘ P\ 136

134
131 ........................................4.......

130 130 128 128

: 116

124 126

______

FIG. 2G



WO 2021/022182 PCT/US2020/044548

8/26

— 190
7 ﬂ =) —
& 5 o
I:fg ~~”«~ st »F?- : ”“»
& g6 vRes
nd§ I% ﬁ % i Bog
104 FIG. 3A
E 192
AN A e Nl N s e AN
S g e —— \
S A 0 e e '
160
PR i 3
1
o9 P 8q
104
FIG. 3B

)

)
&8 &
a3 ca —,
o
(=t
O o
&K PN

YL N JXTY

104 FIG. 3C




PCT/US2020/044548

WO 2021/022182

9/26

FIG. 3D

FIG. 3E

i1
e oL S A

160C

2D
s
e, hvy

0 088 0 Boee,

104

104

FIG. 3F

Nl W7/
=0

I/
/9=

YL N I TY

104




M4-9/M2-6 M3-9

M2-5

!
v

A

13-6W M4-T4

M

M2-4/M4-5

M3-4\W

M4-3W

M2-2/M4-1 M2-3

M3-1

WO 2021/022182 PCT/US2020/044548
10/26

[cooooocoooososooeosd]

T

116/
134
N

O

O

H
o0 =
50000 £ "

= | | et o
= B 3]
i L e QY

e

: = mﬂ‘”"mﬂw

136

m [eocooocooccoocooocod)

TR LI 7777

O

ey
Ry
= 0066, S
O 90000
I
e soee: X3
x b6 &2
O g G
mm%mmm%%m Eﬂiig N
EJo0000000000000000000FS—F00000000000000000000
o= =mlEd
%%%% g
===
%
%D%q
@ S
R
R

Y [CE550556000605565054] [CE555556005005005550,

X =

T T
= ! ==
t — 7 1 |
[coosooooecctoetoe0ed [cocscscoocosoctoeess

SRS e =l

- i i

O




WO 2021/022182 PCT/US2020/044548
11/26

M4-9

FIG. 4A2




PCT/US2020/044548

WO 2021/022182

12/26

O

G-cn

O

A

ALY

M-ei

evVy Old

/\\

O O O
G-

N v -En

O

O O

METIN MP-EW L-PIA

00

£eW  LEIN

O

)



WO 2021/022182 PCT/US2020/044548
13/26

| |
A

- | ; 104
40

M1-7

)
TN
A W Ad

BT
.":-*.!

gk S g pite |
AL R A
T vu

[ bt i o ]
=AU

R8N0 e

L &

4
U

g w T I S W e W W

T
Ee 2 vk 26 T}




M1-7

MZ-6

WO 2021/022182 PCT/US2020/044548
14/26

M2-7
M3-9
Q

M3-8
MA-9
O

$230
g o

1
Jels S 1l

M2-4
O
[

:
-
Hd "f!
: Iill‘llr _
| [l
u
=l
o ' Ll
e e (et
el
e
[

?lﬁ

FIG. 4C1

il

MA-3W pM1-3

M3-4W

M2-3
M3-3
M4a-2
o O




PCT/US2020/044548

WO 2021/022182

15/26

¢Iv 9Id

O£l Vel ..w.:/

91 —TA

£ TN 97N
Ly ST
POl —= bl
£ TN
) TN
MS TN —

METN -+

/ 91T

o6t

Fi ™ |
£t
Tt
Tt

N i

L4 4!




WO 2021/022182 PCT/US2020/044548
16/26

FIG.4C3

W g
T 5 e




WO 2021/022182 PCT/US2020/044548
17/26

8417

[N=l L
Yo el 3% assassagmassssa
2l P & RAIMRLATITLNRENN && RN R s
Lol 2
Etsd 3
.
=
-
[Sp]

Bl -

&
4

A=W

?,

“clf [Xp] %
!
N KRy

160

———
L g 3
[ (;lr . o S, & é@i R
o BN« ] »\\\)\m@«\%@:::i ) R\\\mao««a O RN | S, R
N ow e SRR R »
= & 5 y -
\\.j N
S
<<<<<<<<< L 8
N

s RRRRY Sead
X R X —
[36] o =3
l‘!“"] 7 cj}m‘} N @:%%&
e 3

R A AR

INTLRITILNRCANEY ¥ AT X

»1-1
BA3-2



WO 2021/022182

R
i
G
Ll

ﬁwﬁjm‘rﬂnmm
i A
b R T T I e B

Tdddgd
e e i R -

r\;lnp'ws:!rupk?h?i:g
o O o o9
SEIIIER

\; N b
\\ X \ "
//Mx i Y
B S X %,
\\

18/26

PCT/US2020/044548

<t
e
o
M P
S
WL
b |
<t =
i
ﬁi\__\
R RN
2% &
x . = .
B 4 o it
~ P a ]
- P &
Faal



PCT/US2020/044548

WO 2021/022182

19/26

SR

e

o
R s

oo

RG-ERY

b=, -
TRl ek

b




PCT/US2020/044548

20/26

WO 2021/022182

My

HBE [

®
i
<
=

METY



PCT/US2020/044548

WO 2021/022182

21/26

o

o

S 8
o Bt
i W

G g

. Y

‘ eI < el

-w.\nw\ﬂi;\ ]

G

L L o i
of e S
= \ § g

=
o .
u‘lﬁ W P 90
i
oY I )
&

"

™o R
i
L
S

<«
e

%m-ﬁ?G
FRE-PY ,N

s

O
7T M\



WO 2021/022182 PCT/US2020/044548
22/26

Gl

25

A5

.
A

T

Pt

o

FiG. 4E3

2

EESE




PCT/US2020/044548

WO 2021/022182

23/26

D9T




WO 2021/022182

(No/
i
i

170

24/26

64

PCT/US2020/044548

62

&)
()]
A wl
(s 0]
N~ 3
-
=}'©
Tol
b w
i<F
-~ ~
[te)
o i
[aV]
-
©
F 1 ]
=
o 80
A
LL

162

184




WO 2021/022182

————————————————

PCT/US2020/044548
25/26

----------------

——————————————

174/



WO 2021/022182 PCT/US2020/044548
26/26

\ o )
<
2 \ o
\182/ Y74 Ly oy 18
FIG. 8A
174 181
/F \ 7 ;
178 178
S~
e FIG. 8B
166
N,
< .
® CIE|
<> <B

168




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2020/044548

A. CLASSIFICATION OF SUBJECT MATTER

A63J 1/02(2006.01)i, A63J 5/10(2006.01)i, F21V 33/00(2006.01)i, F21V 21/38(2006.01)i, F21V 23/00(2006.01)i, F21S
2/00(2006.01)i, F21W 131/406(2006.01)n

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A63] 1/02; B66C 1/10; E04F 19/00; E04H 12/18; E04H 14/00; E04H 3/10; F21V 21/14; A63]J 5/10; F21V 33/00; F21V 21/38; F21V
23/00; F218S 2/00; F21W 131/406

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: staging system, scenes, preconfigured staging modules, hoist points, dollies, cable, inventory,
hoist grid, video wall

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5237792 A (OBERMAN et al.) 24 August 1993 1-4,9
column 1, line 11 - column 10, line 5 and figures 1-22
Y 5-8,10-11,15-24
A 12-14
Y WO 2019-124501 Al (ISA CO., LID. et al.) 27 June 2019 5-8,10-11,15-24

paragraphs [0012]-[0019], [0111]-[0118] and figures 1-3, 37-39

Y WO 89-05421 A1 (MORPHEUS LIGHTS, INC.) 15 June 1989 21-22
page 7, line 12 - page 9, line 25 and figures 1-6

A US 4512117 A (LANGE, FREDRIC A.) 23 April 1985 1-24
column 5, line 65 - column 11, line 6 and figures 1-11

A US 4862336 A (RICHARDSON et al.) 29 August 1989 1-24
claims 1-8 and figures 1-4

A US 6155696 A (WINTON et al.) 05 December 2000 1-24
claims 1-7 and figures 1, 7-10

. . . . N7 .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"D" document cited by the applicant in the international application "X" document of particular relevance; the claimed invention cannot be
"E" earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive
filing date step when the document is taken alone
"L"  document which may throw doubts on priority claim(s) or which is "Y" document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents,such combination
"O" document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
03 November 2020 (03.11.2020) 03 November 2020 (03.11.2020)
Name and mailing address of the [SA/KR Authorized officer

International Application Division

Korean Intellectual Property Office BAHNG SEUNG HOON
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsmlile No. +82-42-481-8578 Telephone No. +82-42-481-5560

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2020/044548
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5237792 A 24/08/1993 DE 4422779 Al 02/02/1995
GB 2270674 A 23/03/1994
GB 2270674 B 22/11/1995
JP 06-215602 A 05/08/1994
US 5333434 A 02/08/1994
US 5335467 A 09/08/1994
US 5335468 A 09/08/1994
WO 2019-124501 Al 27/06/2019 CN 110017453 A 16/07/2019
EP 3597279 Al 22/01/2020
JP 2019-110946 A 11/07/2019
KR 10-2019-0126170 A 08/11/2019
TW 201932756 A 16/08/2019
US 2020-0132283 Al 30/04/2020
WO 89-05421 Al 15/06/1989 AU 2828089 A 05/07/1989
EP 0355139 Al 28/02/1990
JP 03-501423 A 28/03/1991
US 4837665 A 06/06/1989
US 4862336 A 29/08/1989
US 4512117 A 23/04/1985 CA 1218391 A 24/02/1987
US 4862336 A 29/08/1989 AU 2828089 A 05/07/1989
EP 0355139 Al 28/02/1990
JP 03-501423 A 28/03/1991
US 4837665 A 06/06/1989
WO 89-06421 Al 15/06/1989
US 6155696 A 05/12/2000 CA 2271082 Al 20/11/1999
CA 2271082 C 06/07/2004

Form PCT/ISA/210 (patent family annex) (July 2019)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - wo-search-report
	Page 54 - wo-search-report

