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(57)  Aboom assembly (10) is configured to movably
secure equipment (20) to a ceiling (12) or plenum (24)
extending from the ceiling (12). The assembly (10) may
include an arm sub-assembly (18) secured to the ceiling,
equipment (20) secured to an end of the arm sub-assem-
bly (18), and an air delivery member (62) extending
through the arm sub-assembly (18). The air delivery

74

System and method for delivering air through a boom assembly

member (62) may include a first end in communication
with an air delivery chamber within the ceiling (12) or
plenum (24), and a second end in communication with
air passages (64) formed through the equipment (20).
Airflow is directed from the air delivery chamber out
through the air passages (64) formed through the equip-
ment towards a target location.
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Description
CROSS REFERENCE TO RELATED APPLICATION

[0001] The present application relates to and claims
priority to United States Application No. 13/682,339 filed
November 20, 2012, entitled "System and Method for
Delivering Air Through a Boom Assembly," which, inturn,
relates to and claims priority from U.S. Provisional Ap-
plication Serial No. 61/663,712 filed June 25, 2012, en-
titted "System and Method for Delivering Air Through a
Boom Assembly," both of which are hereby expressly
incorporated by reference in their entireties.

BACKGROUND OF THE DISCLOSURE

[0002] Embodiments generally relate to a system and
method for delivering filtered air within a clean environ-
ment, and, more particularly, to a system and method for
delivering filtered air through a boom assembly.

[0003] Certain interior environments, such as clean
rooms, hospital-like operating rooms, radiology rooms,
and dental suites, utilize extremely clean air in order to
protect target sites and work therein. Such rooms may
also have disparate heating or cooling needs at different
points in the room. For instance, electronic equipment
may produce excess heat, and require cool air to be con-
centrated in a particular vicinity. Surgeons may also find
it prudent to have available additional heated, cooled,
and/or filtered air in the immediate vicinity of an operating
table. The air proximate the operating table may be used
to hold a patient at a stable temperature, dissipate excess
heat created by bright lamps or a team of doctors and
nurses surrounding the patient, or to provide a filtered air
source to prevent contaminants from entering the surgi-
cal site.

[0004] In modern operating rooms, equipment such as
robotic surgical aids may be used. The surgical aids typ-
ically make surgery more precise and less prone to errors
caused by the inherent fallibility of human hands. Addi-
tionally, even in typical clean environments, there may
be a significant need for overhead-supported equipment,
such as light boom assemblies, automated material han-
dling systems, and the like. Typically, such equipment is
hung from the building structure and descends through
the ceiling in order to preserve valuable floor space.
[0005] Aboomassembly maybe supported from a ceil-
ing. For example, in a medical environment, an articulat-
ed boom assembly may extend from a ceiling of an op-
erating environment. Ventilation equipment, such as air
diffusers, may be positioned within the ceiling and con-
figured to direct air flow over the operating environment.
However, the articulated boom assembly, and equipment
secured to a distal end of the articulated boom assembly,
may be disposed within an airflow path between the ceil-
ing and the operating environment. Therefore, airflow to
the operating environment may be at least partially
blocked by the articulated boom assembly and the equip-
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ment secured to the articulated boom assembly. More-
over, as the airflow passes over and around the articu-
lated boom assembly, the airflow may generate turbu-
lence in the form of eddies, vortices, and the like. The
turbulence may adversely affect the operating environ-
ment. For example, the resulting turbulence may cause
components, items, and even anatomical portions of a
patient within the operating environment to shift or move
and/or cause contaminants to enter the operating envi-
ronment.

SUMMARY OF THE DISCLOSURE

[0006] Certain embodiments provide a boom assem-
bly configured to movably secure equipment to a ceiling
or plenum extending from the ceiling. The boom assem-
bly may include an arm sub-assembly configured to be
secured to the ceiling, and an air delivery member ex-
tending through the arm sub-assembly. The air delivery
member may include a first end configured to be in com-
munication with an air delivery chamber within the ceiling
or plenum, and a second end configured to be in com-
munication with air passages formed through the equip-
ment. Airflow is configured to be directed from the air
delivery chamber out through the air passages formed
through the equipment towards a target location.
[0007] The arm sub-assembly may include a plurality
of rotatable arms configured to move the equipment
through various directions.

[0008] The air delivery member may be separate and
distinct from the arm sub-assembly. Optionally, the air
delivery member may be integrally formed through the
boom assembly.

[0009] The air delivery member may be formed of a
fluid-tight material defining an air delivery channel. The
air delivery member may include multiple openings
formed over a length of the air delivery member.

[0010] The arm-subassembly may also be configured
to securely retain one or more of electrical power and
control wiring, medical gas piping, vacuum channels, or
data wiring.

[0011] The boom assembly may also include at least
one air-directing member configured to be in fluid com-
munication with at least one of the air passages. The air-
directing member(s) may include an air nozzle operative-
ly connected to a valve. Optionally, the air-directing mem-
ber(s) may include at least one flow-directing fin config-
ured to be selectively moved between open and closed
positions.

[0012] Certain embodiments provide a system for pro-
viding airflow to a targetlocation. The system may include
equipment, and a boom assembly configured to movably
secure the equipment to a ceiling or plenum extending
from the ceiling, as described above. The equipment may
include a light assembly, a monitor, a control panel, a
surgical instrument, an imaging device or system, or the
like.

[0013] Certain embodiments provide a method of pro-
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viding airflow to a target location. The method may in-
clude passing airflow from a plenum into an air delivery
member within an arm sub-assembly connected to equip-
ment, channeling the airflow from the plenum to the air
delivery member and into air passages formed through
the equipment, directing the airflow out of the air passag-
es formed through the equipment and toward a target
location proximate the equipment. The method may also
include selectively moving air-directing members that are
in fluid communication with the air passages between
open and closed positions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Figure 1 illustrates a boom assembly extending
from a ceiling of an operating room, according to an em-
bodiment of the present disclosure.

[0015] Figure 2 illustrates a lateral view of a boom as-
sembly, according to an embodiment of the present dis-
closure.

[0016] Figure 3 illustrates a lateral view of a boom as-
sembly, according to an embodiment of the present dis-
closure.

[0017] Figure 4 illustrates a bottom view of a light as-
sembly, according to an embodiment of the present dis-
closure.

[0018] Figure 5 illustrates a bottom view of a light as-
sembly, according to an embodiment of the present dis-
closure.

[0019] Figure 6 illustrates a lateral view of a boom as-
sembly, according to an embodiment of the present dis-
closure.

[0020] Figure 7 illustrates a lateral view of a boom as-
sembly, according to an embodiment of the present dis-
closure.

[0021] Figure 8 illustrates a lateral view of equipment
secured to an equipment attachment arm of a boom as-
sembly, according to an embodiment of the present dis-
closure.

[0022] Figure 9 illustrates a lateral view of equipment
secured to an equipment attachment arm of a boom as-
sembly, according to an embodiment of the present dis-
closure.

[0023] Figure 10 illustrates a lateral view of equipment
secured to an equipment attachment arm of a boom as-
sembly, according to an embodiment of the present dis-
closure.

[0024] Figure 11 illustrates a lateral view of equipment
secured to an equipment attachment arm of a boom as-
sembly, according to an embodiment of the present dis-
closure.

[0025] Beforethe embodiments are explained in detail,
it is to be understood that the disclosure is not limited in
its application to the details of construction and the ar-
rangement of the components set forth in the following
description or illustrated in the drawings. The disclosure
is capable of other embodiments and of being practiced
or being carried out in various ways. Also, it is to be un-
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derstood that the phraseology and terminology used
herein are for the purpose of description and should not
be regarded as limiting. The use of "including" and "com-
prising" and variations thereof is meant to encompass
the items listed thereafter and equivalents thereof as well
as additional items and equivalents thereof.

DETAILED DESCRIPTION OF THE DRAWINGS

[0026] Figure 1 illustrates aboom assembly 10 extend-
ing from a ceiling 12 of an operating room 14, according
to an embodiment of the present disclosure. The boom
assembly 10 may include a mounting cover or cowling
16 connected to an arm sub-assembly 18 having equip-
ment 20 secured to a distal end 22 thereof. The mounting
cover 16 extends downwardly from a mounting support
17, such as a collar, flange, or the like secured within or
to the ceiling 12. The ceiling 12 may be an actual ceiling
of the operating room 14, or may be a structural support
within a ceiling that supports an air plenum 24 and/or the
boom assembly 10. As such, the actual ceiling as viewed
within the operating room 14 may be the lower surface
of the plenum 24.

[0027] The mounting cover 16 and the mounting sup-
port 17 are configured to secure the boom assembly 10
to the ceiling 12, which may include the plenum 24 ex-
tending downwardly from the ceiling 12. The mounting
cover 16 may include a housing 26 that secures to the
mounting support 17, the ceiling 12, and/or the plenum
24 through fasteners, such as bolts, screws, and the like.
[0028] The arm sub-assembly 18 includes a first rotat-
able arm 28 having a proximal end 30 that is rotatably
secured to the mounting cover 16 and/or the mounting
support 17. The first rotatable arm 28 may be configured
to rotate about a central axis X of the mounting cover 16
through 360°. In this manner, the first rotatable arm 28
may be configured to allow the arm sub-assembly 18 to
be rotated over a full range of rotation within the operating
room 14. Alternatively, the first rotatable arm 28 may be
configured to rotate with respect to the mounting cover
16 over a range of motion that is less than 360° with
respect to the central axis of the mounting cover 16.
[0029] A distal end 32 of the first rotatable arm 28 is
secured to a connection joint 34, which may be secured
underneath the distal end 32. The connection joint 34
includes a housing 36 having a pivot assembly 38 se-
cured to a proximal end 40 of a second rotatable arm 42.
The pivot assembly 38 is configured to allow the second
rotatable arm 42 to pivot about a central axis Y of the
pivot assembly 38 in the directions of arrows A. The cen-
tral axis Y may generally be perpendicular to the central
axis X of the mounting cover 16. Accordingly, while the
first rotatable arm 28 is configured to rotate the arm sub-
assembly 18 through a horizontal range of motion (as
shown in Figure 1), the second rotatable arm 42 may
pivot about the central axis Y to adjust the vertical height
of the equipment 20.

[0030] A distal end 44 of the second rotatable arm 42
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is connected to a connection joint 46 having a pivot as-
sembly 48. The pivot assembly 48 is configured to allow
the second rotatable arm 42 to pivot about a central axis
Z of the pivot assembly 48 to allow the distal end 44 to
be moved up or down.

[0031] An equipment attachment arm 50 includes a
proximal end 52 pivotally secured to the connection joint
46 and a distal end 54 connected to the equipment 20.
The distal end 54 may include a connection interface that
allows the equipment 20 to be removably secured to the
distal end 54. Thus, the equipment 20 may be removed
from the distal end 54, and different equipment may be
secured to the distal end 54. In this manner, the boom
assembly 10 may provide a modular system that is con-
figured to be used with a wide range of equipment.
[0032] More or less rotatable arms and connection
joints than those shown may be used with the boom as-
sembly 10. Additionally, the mounting cover 16 and con-
nection joints 34 and 46 may be configured to provide
for alternative or additional rotational movement. For ex-
ample, the mounting cover 16 and/or the mounting sup-
port 17 may be configured to allow the first rotatable arm
28 to pivot about axes similar to the axes Y and Z.
[0033] As shown in Figure 1, the equipment 20 may
be a light assembly configured to direct light into a target
location, such as an operating environment 56, in which
a patient 58 is supported on an operating table 60. Ad-
ditionally, an air delivery member 62 is sized and shaped
to pass through the boom assembly 10 and communi-
cates with air passages 64 formed through the equipment
20 to allow airflow 66 directly onto and into the operating
environment 56. The air delivery member 62 may include
conduit, tubes, pipe, plenum, channels, or the like that
pass through the boom assembly 10. The air delivery
member 62 may be a single piece of flexible material,
such as formed of rubber, plastic, or the like. Optionally,
the air delivery member 62 may be formed of metal con-
duit or plenum having flexible joints proximate areas
where the boom assembly 10 is configured to articulate,
rotate, pivot, or the like. For example, metal conduit sec-
tions may be joined to rubber bellows or the like at the
areas where the boom assembly is configured to articu-
late, rotate, pivot, orthe like. Also, alternatively, the boom
assembly 10 may include formed channels that define
an integral air delivery member.

[0034] AsshowninFigure 1,the ceiling 12 may include
the plenum 24 extending downwardly from the ceiling 12.
The plenum 24 includes walls 68 supported by trusses
70 and/or other such support members. The plenum 24
defines an air delivery chamber 72 in communication with
air delivery devices 74, such as vents, grates, fans, air
diffusers, or the like. Accordingly, forced air within the
plenum 24 is directed out of the air delivery devices 74
in the directions of arrows B. The plenum 24 may include
modular units configured to secure to the ceiling 12, such
as described in United States Patent Application Publi-
cation No. 2011/0097986, entitled "Ceiling System With
Integrated Equipment System Structure," which is here-
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by incorporated by reference in its entirety. Optionally,
the plenum and/or forced air system that is in communi-
cation with the air delivery devices 74 and the air delivery
member 62 may be an integral part of and/or contained
within the ceiling 12.

[0035] The air delivery member 62 within the boom as-
sembly 10 includes an open mounting end 76 in commu-
nication with the air delivery chamber 72 of the plenum
24. Thus, forced air within the plenum 24 is directed into
the air delivery member 62. The forced air within the ple-
num 24 passes into and through the air delivery member
62 and out an open equipment end 78 that is in commu-
nication with the air passages 64 formed through the
equipment 20. The airflow 66 exits the air passages 64
into and onto the operating environment 56 in the direc-
tions of arrows C. In this manner, the air delivery member
62 within the boom assembly 10 allows air to pass out
of the equipment 20 onto and into the operating environ-
ment 56 without the equipment 20 or the boom assembly
10 blocking airflow to the operating environment 56. As
shown in Figure 1, airflow is delivered into the operating
room 14 by the air delivery devices 74 in the directions
of arrows B, while the air passages 64 formed in the
equipment 20 also generally direct airflow 66 into the
operating room 14, and specifically to and into the op-
erating environment 56. The air delivery devices 74 and
the air passages 64 formed in the equipment 20 may be
or include air diffusers, fans, air filters, and/or the like.
[0036] The airflow 66 directed out of the air passages
64 from the air delivery member 62 creates a localized
airflow environment within the operating environment 56.
Moreover, because the airflow 66 is directed from the
equipment 20 itself, as opposed to from the air delivery
devices 74, the airflow 66 may be substantially laminar,
and less susceptible to turbulence. Further, any turbu-
lence caused from airflow from the air delivery devices
74 moving into and around the equipment 20 may be
pushed away from the operating environment 56 by the
airflow 66.

[0037] As described above, the air delivery member
62 may be contained within the boom assembly 10. Op-
tionally, an air delivery member may be integrally formed
within the boom assembly 10. For example, the arms and
connections joints of the boom assembly 10 may be or
include fluid-tight channels configured to allow forced air
to pass from the plenum 24 to the air passages 64 formed
through the equipment 20. The air may be filtered at the
source of air delivery, such as within the plenum 24,
and/or within the air delivery member 62, and/or the
equipment 20.

[0038] Also, alternatively, the air delivery member 62
may be secured on the outside of the boom assembly
10. For example, the air delivery member 62 may be se-
curely fastened to the boom assembly 10 through various
fasteners, adhesives, bonding, and the like. Additionally,
the air delivery member 62 may be removably secured
to the outside of the boom assembly 10 through clips,
latches, clamps, and the like.
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[0039] While the boom assembly 10 is shown and de-
scribed with respect to an operating room 14, the boom
assembly 10 may be used in various other settings in
which airflow is to be directly delivered to a particular
target location. For example, the boom assembly 10 may
be used with respect to data centers, such as shown and
describedin United States Patent Application Publication
No. 2010/0051563, entitled "Modular Data Center,"
which is hereby incorporated by reference in its entirety.
Additionally, the boom assembly 10 may be used in con-
junction with fan array systems, such as shown and de-
scribed in United States Patent Application Publication
No. 2011/0014061, entitled "Fan Array Control System,"
which is hereby incorporated by reference in its entirety,
and United States Patent Application Publication No.
2011/0255704, entitled "Methods and Systems for Active
Sound Attenuation in an Air Handling Unit," which is also
hereby incorporated by reference in its entirety.

[0040] Figure 2 illustrates a lateral view of the boom
assembly 10, according to an embodiment of the present
disclosure. As shown in Figure 2, forced air from the ple-
num 24 (shown in Figure 1) passes into the air delivery
member 62 by way of the open mounting end 76. Airflow
passes through the air delivery member 62 in the direc-
tions of arrows D and passes through the air passages
64 formed through the equipment 20. The air delivery
member 62 may be formed of a fluid-tight material, such
as rubber, plastic, or the like, that defines an internal air
passage. Thus, air does not leak out through the walls
of the air delivery member 62. Instead, all of the airflow
directed into the air delivery member 62 may be chan-
neled to the air passages 64 of the equipment 20.
[0041] The boom assembly 10 may include more or
less rotatable arms and connection joints than shown in
Figures 1 and 2. For example, the boom assembly 10
may include afirst connection joint extending downward-
ly from a ceiling. Thefirst connection joint may operatively
connect to a rotatable arm, which is in turn connected to
a second connection joint that connects to another rotat-
able arm that connects to equipment. The boom assem-
bly 10 may include one or more rotatable arms and one
or more connection joints.

[0042] Figure 3 illustrates a lateral view of the boom
assembly 10, according to an embodiment of the present
disclosure. In the embodiment shown in Figure 3, the air
delivery member 62 may include a series of openings
80, such as perforations, channels, or the like, formed
through lower portions of the air delivery member 62. The
openings 80 may be directed toward open portions of the
boom assembly 10, or aligned with openings formed
through the boom assembly 10. Accordingly, airflow may
be directed out of the air delivery member 62 in the di-
rections of arrows E, in addition to passing out of the
equipment 20 in the directions of arrows C.

[0043] Figure 4 illustrates a bottom view of a light as-
sembly 90, according to an embodiment of the present
disclosure. The light assembly 90 is an example of the
equipment 20 secured to the boom assembly 10 shown
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in Figures 1-3. The light assembly 90 may include a main
housing 92 having concentric, annular light-emitting de-
vices 94, which are spaced apart from one another by
concentric, annular air passages 96 that may be in com-
munication with the air delivery member 62 (shown in
Figures 1-3). As such, airflow may be directed through
the light assembly 90 by way of the air passages 96.
[0044] As shown in Figure 4, the air passages 96 may
be concentric, annular or circular passages. However,
the air passages 96 may be various other shapes and
sizes. Additionally, the air passages 96 may not be con-
centric, but may be positioned at various locations of the
light assembly 90. Additionally, the housing 92 may be
various shapes and sizes other than circular.

[0045] Figure 5 illustrates a bottom view of a light as-
sembly 100, according to an embodiment of the present
disclosure. The light assembly 100 is an example of the
equipment 20 secured to the boom assembly 10 shown
in Figures 1-3. The light assembly 100 may include a
main housing 102 having a light-emitting surface 104. A
plurality of air passages 106 are formed through the light-
emitting surface 104 and may be in communication with
the air delivery member 62 (shown in Figures 1-3).
[0046] Optionally, the air passages may take the place
of the light-surface, and vice versa. The air passages 106
may be various shapes and sizes, other than circular.
Additionally, the housing 102 may be various shapes and
sizes other than circular.

[0047] Figure 6 illustrates a lateral view of a boom as-
sembly 110, according to an embodiment of the present
disclosure. The boom assembly 110 connects to equip-
ment 112. The equipment 112 may be a robotic operating
assembly, a computer monitor, control panel, or the like.
Air passages are formed through the equipment 112, as
described above.

[0048] Figure 7 illustrates a lateral view of a boom as-
sembly 120, according to an embodiment of the present
disclosure. The boom assembly 120 connects to equip-
ment 122. The equipment 122 may be a monitor 122
having air passages formed therethrough, as described
above.

[0049] Figure 8 illustrates a lateral view of equipment
200 secured to an equipment attachment arm 202 of a
boom assembly 204, according to an embodiment of the
present disclosure. The equipment 200 may include a
plurality of air-directing members 206 extending from a
bottom surface 208. The air-directing members 206 may
be air nozzles, for example. Each air-directing member
206 may be fluidly connected to a respective air passage
210 formed through the bottom surface 208. However,
more or less air-directing members 206 than shown may
be used. Additionally, the equipment 200 may include
exposed air passages 210 that are not connected to air-
directing members 206.

[0050] Each air-directing member 206 may include a
flow-control device 212, such as a valve. The flow-control
device 212 allows the air-directing member 206 to be
selectively operated between open and closed positions.
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Thus, an operator may open certain air-directing mem-
bers 206, close other air-directing members 206, and
modulate airflow between open and closed positions with
respect to other air-directing members 206. In this man-
ner, airflow may be selectively directed through the air-
directing members 206, independent of the movement
of the boom assembly 204.

[0051] The flow-control devices 212 of the air-directing
members 206 may be manually operated. Optionally, the
flow control devices 212 may be operatively connected
to a control unit, such as a digital control unit. A user may
control operation of the flow control devices 212 through
the control unit, which may be formed with the equipment
200 and/or the boom assembly 204, or may be remotely
located from therefrom.

[0052] The flow control devices 212 may be used with
any of the embodiments described above with respect
to Figures 1-7.

[0053] Figure 9 illustrates a lateral view of equipment
300 secured to an equipment attachment arm 302 of a
boom assembly 304, according to an embodiment of the
present disclosure. The equipment 300 is similar to the
equipment 200, except that an air manifold 306 may be
secured to a bottom surface 308 of the equipment 300.
The air manifold 306 is in fluid communication with one
ormore air passages (hidden from view) of the equipment
300. The air manifold 306 includes air outlets 310. Air-
directing members 312, such as the air-directing mem-
bers 206 described with respect to Figure 8, may be con-
nected to the air outlets 310. The air manifold 306 and
the air-directing members 312 may be used with any of
the embodiments described above with respect to Fig-
ures 1-7.

[0054] Figure 10 illustrates a lateral view of equipment
400 secured to an equipment attachment arm 402 of a
boom assembly 404, according to an embodiment of the
present disclosure. The equipment 400 may include an
air-directing member 406 secured to a bottom surface
408. The air-directing member 406 may be a louver or
damper having a one or more flow-directing fins 410 that
are pivotally secured to a housing 412. Each flow-direct-
ing fin 410 is positioned with respect to an air passage.
As such, each flow-directing fin 410 may be selectively
controlled to open or close a particular air passage. For
example, the flow-directing fins 410 may be moved be-
tween open and closed positions, or modulated therebe-
tween. A control knob 414 may be operatively connected
to the flow-directing fins 410. The control knob 414 allows
an operator to manually control the flow directing fins
410. Alternatively, the control knob 414 may be a digital
control unit configured to control operation of the flow
directing fins 410.

[0055] The housing 412 may include more or less flow
directing fins 410 than shown. Additionally, the housing
412 may include exposed air passages that are not con-
nected to a flow directing fins. The flow control device
406 may be used with any of the embodiments described
above with respect to Figures 1-7.
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[0056] Figure 11 illustrates a lateral view of equipment
500 secured to an equipment attachment arm 502 of a
boom assembly 504, according to an embodiment of the
present disclosure. The equipment 500 is similar to the
equipment 400, except that the equipment 500 may in-
clude a multiple air-directing members 506, each of which
may be operatively connected to an air passage formed
through the equipment 500. Each air-directing member
506 may be a louver or damper having flow-directing fins
508. Each air-directing member 506a, 506b, 506c, and
506d may be independently controlled. As shown, the
air-directing member 506a has flow-directing fins 508
that are configured to direct airflow toward a central lon-
gitudinal axis 512, while air-directing member 506b has
flow-directing fins 508 that are configured to direct airflow
away from the central longitudinal axis 512. Air-directing
member 506¢ has flow-directing fins 508 that are closed,
while air-directing member 506d has flow-directing fins
508 that are oriented to direct airflow vertically downward.
Each of the air-directing members 506a-506d may be
controlled to vary the orientations of the flow-directing
fins 508. Each air-directing member 506a-506d may in-
clude a separate and distinct control, such as a control
knob or control unit. Optionally, all the air-directing mem-
bers 506a-506d may be operatively connected to a single
control unit on the equipment 500, the boom assembly
504, or remotely located therefrom. The single control
unit may be a digital control unit that allows an operator
to independently control each of the air-directing mem-
bers 506a-506d.

[0057] More or less air-directing members 506 than
shown may be used. Further, the equipment 500 may
include exposed air passages not connected to an air-
directing member. The air-directing members 506 may
be used with any of the embodiments described above
with respect to Figures 1-7.

[0058] Referring to Figures 1-11, the equipment se-
cured to a boom assembly may be various types of equip-
ment, such as used in clean environments. The equip-
ment may include light assemblies, robotic operating de-
vices, control panels, monitors, surgical instruments and
devices, imaging systems or devices, medical imaging
systems or devices, or various other devices, structures,
and the like that may be secured to a boom assembly.
The boom assemblies described above may be modular
systems in which rotatable arms, connection joints, and
the like may be selectively added and/or removed. The
boom assemblies may be configured to engage various
types of equipment, so that particular equipment may be
secured to the boom assembly, later removed, and other
equipment attached to the boom assembly in place of
the original equipment.

[0059] Additionally, the boom assembly may be con-
figured to accommodate various other components, oth-
er than an air delivery system. For example, the boom
assembly may be configured to securely channel, retain,
or the like, electrical power and control wiring, medical
gas piping, vacuum channels, low voltage data wiring for
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telemetry and data, as well as video feed for a monitor,
and the like.

[0060] Embodiments of the present disclosure provide
a boom assembly that creates a localized airflow envi-
ronment within a target location or site, such as an op-
erating environment. Embodiments provide a boom as-
sembly that is configured to direct airflow from equipment
secured to aboom assembly, which creates substantially
laminar airflow within the target location or site. Further,
turbulence caused from airflow from separate and distinct
air delivery devices moving into and around the equip-
ment may be pushed away from the target location site
by the airflow directed out of the equipment secured to
the boom assembly.

[0061] Thus, embodiments of the present disclosure
provide a boom assembly, system, and method that is
configured to deliver air directly to a target site through
equipment attached to a distal end of a boom.

[0062] While various spatial and directional terms,
such as top, bottom, lower, mid, lateral, horizontal, ver-
tical, front and the like may be used to describe embod-
iments of the present disclosure, it is understood that
such terms are merely used with respect to the orienta-
tions shown in the drawings. The orientations may be
inverted, rotated, or otherwise changed, such that an up-
per portion is a lower portion, and vice versa, horizontal
becomes vertical, and the like.

[0063] Itisto be understood that the above description
is intended to be illustrative, and not restrictive. For ex-
ample, the above-described embodiments (and/or as-
pects thereof) may be used in combination with each
other. In addition, many modifications may be made to
adapt a particular situation or material to the teachings
of the various embodiments of the disclosure without de-
parting from their scope. While the dimensions and types
of materials described herein are intended to define the
parameters of the various embodiments of the disclo-
sure, the embodiments are by no means limiting and are
exemplary embodiments. Many other embodiments will
be apparent to those of skill in the art upon reviewing the
above description. The scope of the various embodi-
ments of the disclosure should, therefore, be determined
with reference to the appended claims, along with the full
scope of equivalents to which such claims are entitled.
In the appended claims, the terms "including" and "in
which" are used as the plain-English equivalents of the
respective terms "comprising" and "wherein." Moreover,
the terms "first," "second," and "third," etc. are used mere-
ly as labels, and are not intended to impose numerical
requirements on their objects. Further, the limitations of
the following claims are not written in means-plus-func-
tion format and are not intended to be interpreted based
on 35 U.S.C. § 112, sixth paragraph, unless and until
such claim limitations expressly use the phrase "means
for" followed by a statement of function void of further
structure.

[0064] As used herein, an element or step recited in

the singular and proceeded with the word "a" or "an"
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should be understood as not excluding plural of said el-
ements or steps, unless such exclusion is explicitly stat-
ed. Furthermore, references to "one embodiment" are
notintended to be interpreted as excluding the existence
of additional embodiments that also incorporate the re-
cited features. Moreover, unless explicitly stated to the
contrary, embodiments "comprising" or "having" an ele-
ment or a plurality of elements having a particular prop-
erty may include additional such elements not having that
property.

[0065] This written description uses examples to dis-
close the various embodiments of the disclosure, includ-
ing the best mode, and also to enable any person skilled
in the art to practice the various embodiments of the dis-
closure, including making and using any devices or sys-
tems and performing any incorporated methods. The pat-
entable scope of the various embodiments of the disclo-
sure is defined by the claims, and may include other ex-
amples that occur to those skilled in the art. Such other
examples are intended to be within the scope of the
claims if the examples have structural elements that do
not differ from the literal language of the claims, or if the
examples include equivalent structural elements with in-
substantial differences from the literal languages of the
claims.

Claims

1. A boom assembly configured to movably secure
equipment to a ceiling or plenum extending from the
ceiling, the boom assembly comprising:

an arm sub-assembly configured to be secured
to the ceiling; and

an air delivery member extending through
and/or on the arm sub-assembly, wherein the
air delivery member comprises a first end con-
figured to be in communication with an air deliv-
ery chamber within the ceiling or plenum, and a
second end configured to be in communication
with air passages formed through the equip-
ment, and wherein airflow is configured to be
directed from the air delivery chamber out
through the air passages formed through the
equipment towards a target location.

2. Theboomassembly of claim 1, wherein the arm sub-
assembly comprises a plurality of rotatable arms
configured to move the equipment through various
directions.

3. The boom assembly of claim 1, wherein the air de-
livery member is separate and distinct from the arm
sub-assembly.

4. The boom assembly of claim 1, wherein the air de-
livery member is integrally formed through the boom
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assembly.

The boom assembly of claim 1, wherein the air de-
livery member is formed of a fluid-tight material de-
fining an air delivery channel.

The boom assembly of claim 1, wherein the air de-
livery member comprises multiple openings formed
over a length of the air delivery member.

The boom assembly of claim 1, wherein the arm-
subassembly is further configured to securely retain
one or more of electrical power and control wiring,
medical gas piping, vacuum channels, or data wiring.

The boom assembly of claim 1, further comprising
at least one air-directing member configured to be
in fluid communication with at least one of the air
passages.

The boom assembly of claim 8, wherein the at least
one air-directing member comprises an air nozzle
operatively connected to a valve.

The boom assembly of claim 8, wherein the at least
one air-directing member comprises at least one
flow-directing fin configured to be selectively moved
between open and closed positions.

A system configured to provide airflow to a target
location, the system comprising:

equipment configured to be positioned proxi-
mate the target location, wherein air passages
are formed through at least a portion of the
equipment; and

a boom assembly configured to movably secure
the equipment to a ceiling or plenum extending
from the ceiling, the boom assembly comprising:

an arm sub-assembly configured to be se-
cured to the ceiling; and

an air delivery member extending through
and/or on the arm sub-assembly, wherein
the air delivery member comprises a first
end configured to be in communication with
an air delivery chamber within the ceiling or
plenum, and a second end in communica-
tion with the air passages formed through
at least a portion of the equipment, and
wherein airflow is configured to be directed
from the air delivery chamber out through
the air passages towards the target loca-
tion.

The system of claim 11, wherein the arm sub-as-
sembly comprises a plurality of rotatable arm con-
figured to move the equipment through various di-
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13.

14.

15.

rections.

The system of claim 11, wherein the air delivery
member comprises multiple openings formed over
a length of the air delivery member.

The system of claim 11, further comprising at least
one air-directing member in fluid communication with
at least one of the air passages.

A method of providing airflow to a target location, the
method comprising:

passing airflow froma plenum into an air delivery
member within and/or on an arm sub-assembly
connected to equipment;

channeling the airflow from the plenum to the air
delivery member and into air passages formed
through the equipment;

directing the airflow out of the air passages
formed through the equipment and toward a tar-
get location proximate the equipment.
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