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Description

BACKGROUND OF THE INVENTION

TECHNICAL FIELD

[0001] The subject invention generally relates to an air
filtration system for filtering air between a head and body
of a user and an environment external to the user. The
air filtration system is utilized in the medical profession
during surgical procedures. The subject invention more
specifically relates to a helmet assembly and gown for
use in the air filtration system.

DESCRIPTION OF THE PRIOR ART

[0002] Air filtration systems and helmet assemblies uti-
lized in the air filtration systems are known in the art. As
indicated above, air filtration systems and helmet assem-
blies are worn by users throughout the medical profes-
sion, such as surgeons, during surgical procedures for
filtering air between a head and body of the surgeon and
an external environment, such as a clean room.
[0003] Conventional air filtration systems and helmet
assemblies are deficient for one reason or another. For
example, United States Patent No. 5, 592, 936 to Tho-
mas, Jr. et al. discloses an air filtration system and helmet
assembly that draws air through a filter medium into the
helmet assembly and through an intake grid where the
air is then channeled through an air flow channel over a
face of the user. The air filtration system and helmet as-
sembly of this patent are deficient in that air is not dis-
tributed completely about the head of the user. That is,
air is not distributed to a back of the head, toward a neck,
of the user. Further, the intake grid is deficient in that the
grid does not extend between a front and rear section of
the helmet assembly to maximize an effective intake area
for the filter medium.
[0004] A further example of a conventional air filtration
system and helmet assembly is disclosed in United
States Patent No. 5, 054, 480 to Bare et al. This patent
discloses an air filtration system and helmet assembly
that draws air into the helmet assembly via an intake fan,
and exhausts air from the air filtration system and helmet
assembly via an exhaust fan disposed at the rear section
of the helmet assembly spaced away from the neck of
the user. The air filtration system and helmet assembly
of this patent is deficient in that they are overly heavy
due to the additional fan required to exhaust air.
[0005] Furthermore, the exhaust fan creates exces-
sive strain, and therefore fatigue, in the neck of the user
because the exhaust fan is spaced away from the neck
of the user.
[0006] The conventional air filtration system and hel-
met assembly disclosed in United States Patent No.
5,711,033 to Green et al. is also deficient. This patent
discloses an air filtration system and helmet assembly
that draws air into the helmet assembly through an intake

fan and scroll housing disposed at a rear section of the
helmet assembly. The air filtration and helmet assembly
of this patent is deficient because the intake fan and scroll
housing are spaced away from the neck of the user. Fur-
ther, the scroll housing in this patent includes only one
air outlet to distribute air about the head of the user re-
sulting in less balanced air flow throughout the helmet
assembly. Additional drawbacks of such an air filtration
system and helmet assembly including only one air outlet
from the scroll housing are excessive fog build-up and
poorer heat dissipation in the helmet assembly.
[0007] Other conventional air filtration systems and
helmet assemblies are also deficient for the following rea-
sons. First, these conventional air filtration systems and
helmet assemblies do not assist a single user in self-
gowning as the surgeon maintains sterility. That is, these
air filtration systems and helmet assemblies do not in-
clude a positioning and supporting system that automat-
ically centers a face shield over the helmet assembly and
that supports an entire weight of the gown and face
shield.
[0008] Instead, the conventional air filtration systems
and helmet assemblies merely utilize hook-and-loop fas-
teners randomly places around the helmet assembly to
connect the face shield to the helmet assembly in any
orientation. Furthermore, randomly-placed hook-and-
loop fasteners do not automatically center the face shield
and do not support the entire weight of the gown and the
face shield as the surgeon self-gowns. Instead, as the
user self-gowns, he or she must repeatedly adjust the
face shield in order to center the face shield. This is time
consuming and burdensome.
[0009] Secondly, it is generally understood that the
amount of air flowing into the helmet assembly is critical
for anti-fogging and heat control purposes. However, the
air filtration systems and helmet assemblies of the prior
art do not assist the surgeon in recognizing the amount,
or volume, of air flowing into the helmet assembly. That
is, these air filtration systems and helmet assemblies do
not provide audible indication to the surgeon of the vol-
ume of air flowing into the helmet assembly during any
particular surgical procedure.
[0010] Thirdly, as discussed above, it is ideal to posi-
tion and maintain any fans in the air filtration system and
helmet assembly as directly over, and not spaced from,
the neck of the user as possible in order to minimize strain
and fatigue. The prior art air filtration systems and helmet
assemblies do not incorporate a strap flexibly connected
to the front section of the helmet assembly such that the
strap is pulled from the front section of the helmet as-
sembly and the weight of any fans is maintained over the
user’s neck when the helmet assembly is adjusted to fit
various sized heads.
[0011] It is desirable to implement an air filtration sys-
tem and helmet assembly that includes a positioning and
supporting system to assist the user in self-gowning.
[0012] US 4,901,716 describes a portable and mobile
clean room helmet system including a helmet having a
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removable face shield connected to a battery-powered
filtering system for pulling air from within the helmet and
exhausting filtered air to the outside environment. The
helmet includes an upper horizontal section and a lower
horizontal section. A hook and pile engaging and holding
means is located on the external portion of said upper
horizontal section and on the external portion of said low-
er horizontal section. The face shield has an upper pe-
ripheral portion conformable generally to the upper hor-
izontal section on said helmet and a lower peripheral por-
tion conformable generally to the lower horizontal section
on said helmet and adapted to protect the face of the
user. A hook and pile engaging and holding means is
located on the internal upper peripheral portion of said
face shield and on the internal lower peripheral portion
of said face shield for engaging in a mating and holding
relationship with said hook and pile engaging and holding
means located on said upper and lower horizontal sec-
tions of said helmet respectively.
[0013] US 5, 887, 281 discloses the preamble of claim
1

SUMMARY OF THE INVENTION AND ADVANTAGES

[0014] A positioning and supporting system for assist-
ing a single user in self-gowning as the user maintains
sterility is disclosed. Said positioning and supporting sys-
tem comprises a helmet assembly adapted to be mount-
ed on a head of the user and including an inner structural
shell, an outer structural shell extending from said inner
structural shell to define at least one air flow channel
between said inner and outer structural shells for chan-
nelling air about the head of the user, and a fan module
mounted to at least one of said inner and outer shells,
said fan module adapted to distribute air into said air flow
channel for distributing air about the head of the user.
The helmet assembly includes a base section and a facial
section extending from said base section to define a facial
opening. The system further comprises a gown including
a hood for covering said base section of said helmet as-
sembly and a face shield mounted to said hood to cover
said facial opening thereby permitting the user to view
through said hood. The face shield includes a mounting
mechanism to support said face shield on said helmet
assembly and the base section of the helmet assembly
includes a mounting device interlocking with said mount-
ing mechanism on the face shield to automatically center
the face shield over the facial opening and to support the
hood and the face shield, thereby assisting the single
user in self-gowning while maintaining a relative position
between the face shield and the helmet assembly as the
user maintains sterility.
[0015] In a preferred embodiment, the mounting mech-
anism is centered on the face shield. In this embodiment,
the mounting device may be centered relative to said
facial opening.
[0016] The mounting mechanism of the face shield is
further defined as an aperture, and the mounting device

of the helmet assembly may be further defined as a
mounting clip that interlocks with the aperture to auto-
matically center the face shield over the facial opening
and to support the hood.
[0017] The mounting clip may extend upwardly from
said base section away from the facial opening to support
the face shield. Said mounting clip may include a distal
edge extending outwardly from the base section such
that a portion of the face shield rests between the distal
edge and the base section after the face shield is mount-
ed to the mounting clip to support the hood.
[0018] In addition to the mounting device of the base
section of the helmet assembly, the facial section of the
helmet assembly may comprise a hook-to-loop fastener
to further facilitate attachment of the face shield to the
facial section for covering the facial opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Other advantages of the present invention will
be readily appreciated as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings wherein:

Figure 1 is a perspective view of a helmet assembly
mounted on a head of a user of the assembly;
Figure 2 is an exploded perspective view of the hel-
met assembly;
Figure 3 is a partially cross-sectional side view illus-
trating a base section and a facial section of the hel-
met assembly and an air flow channel and air exits
within the helmet assembly;
Figure 4 is a perspective view of a fan module and
scroll housing of the subject invention including at
least one air outlet from the scroll housing;
Figure 5 is a perspective view of the scroll housing
including more than one air outlet from the scroll
housing;
Figure 6 is an exploded view of the fan module and
scroll housing;
Figure 7 is a top view of the helmet assembly;
Figure 8 is a side view of the helmet assembly and
an air filtration system including a gown and face
shield;
Figure 9 is a perspective view of the helmet assembly
illustration a positioning and supporting system in-
cluding a mounting clip supporting the face shield
via an aperture in the face shield ;
Figure 10 is a perspective view from a rear of the
helmet assembly illustrating an intake grid and first
and second motor controls extending at different
heights from an outer shell of the helmet assembly ;
Figure 11 is a perspective view from the rear of the
helmet assembly illustrating a rear support, strap,
and adjustment knob to facilitate a proper fit of the
helmet assembly on various sized heads of users;
Figure 12 is an enlarged view of the rear support and
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the adjustment knob;
Figure 13 is an enlarged perspective view of an inner
surface of the adjustment knob illustrating a pinion
and a plurality of teeth; and
Figure 14 is an enlarged perspective view of the rear
support illustrating a flexible support bar and a detent
that mates with the plurality of teeth on the adjust-
ment knob.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0020] Referring to the Figures, wherein like numerals
indicate like or corresponding parts throughout the sev-
eral views, an air filtration system and helmet assembly
are generally disclosed at 10 and 12, respectively. Re-
ferring to Figure 1, the air filtration system 10 filters air
between a head 14 and body 16 of a user and an envi-
ronment external to the user and includes the helmet
assembly 12 mounted to the head 14 of a user. The hel-
met assembly 12 distributes air about the head 14 of the
user as will be described below. More specifically, the
helmet assembly 12 distributes air toward both a front of
the head 14, i.e., the face, of the user, and a back of the
head 14, i.e., the neck, of the user.
[0021] Referring now to Figures 2 and 3, the helmet
assembly 12 includes an inner structural shell 18 and an
outer structural shell 20. The inner shell 18 includes a
cover surface 22 and a rear facing 24 which extend to
the outer shell 20. The cover surface 22 and rear facing
24 will be discussed further below. The outer shell 20 is
spaced apart from the inner shell 18 and extends from
the inner shell 18 to define at least one air flow channel
26 between the inner and outer shells 18, 20. It is to be
understood that there may be more than one discrete air
flow channel 26. However, the preferred embodiment in-
cludes a single unitary air flow channel 26.
[0022] The air flow channel 26 channels air about the
head 14 of the user. The inner and outer shells 18, 20
form the air flow channel 26 from a two-sheet thermofor-
ming process which improves the structural strength of
the inner and outer shells 18, 20. More specifically, each
of the inner and outer shells 18, 20 include an outer pe-
riphery 28, and in the two-sheet thermoforming process,
the inner and outer shells 18, 20 are pinched together at
their outer peripheries 28. The air flow channel 26 is sub-
sequently thermoformed between the pinched outer pe-
ripheries 28. As shown best in Figure 7, dissipation cav-
ities 30 are disposed at opposite lateral sides of the inner
and outer shells 18, 20 to provide for increased air release
from the air flow channel 26 and from the user out through
the helmet assembly 12.
[0023] The helmet assembly 12 further includes a base
section 32 having a front section 34 and a rear section
36. The inner and outer shells 18, 20 extend between
the front and rear sections 34, 36 to define the air flow
channel 26. The cover surface 22 and the rear facing 24
of the inner shell 18 extend to the outer shell 20 at the

rear section 36 of the base section 32. Also, at the rear
section 36 of the base section 32, a mounting cavity 38
is formed between the cover surface 22 of the inner shell
18 and the outer shell 20. The mounting cavity 38 will be
discussed further below. The inner and outer shells 18,
20 form the base section 32. It is understood that the
base section 32 is the portion of the helmet assembly 12
that is mounted over the head 14 of the user. As such, it
is also understood that the front section 34 of the base
section 32 is at the face of the user as the user wears
the helmet assembly 12, and the rear section 36 of the
base section 32 is at the neck of the user as the user
wears the helmet assembly 12.
[0024] The helmet assembly 12 also includes a facial
section 40 extending from the base section 32 to define
a facial opening 42. The facial section 40 of the helmet
assembly 12 is a chin bar 44. Preferably, the chin bar 44
is flexible and is formed of plastic. The chin bar may also
be formed of a polypropylene component. The flexibility
of the chin bar 44 protects the user’s face and also ab-
sorbs impact when the user contacts an external object
with the helmet assembly 12.
[0025] Referring to Figures 2 through 6, the air filtration
system 10 and helmet assembly 12 further include a fan
module 46 mounted to at least one of the inner and outer
shells 18, 20 and a scroll housing 48 mounted in the
helmet assembly 12 adjacent the fan module 46. More
specifically, both the fan module 46 and the scroll housing
48 are disposed within the mounting cavity 38 at the rear
section 36 of the helmet assembly 12. Disposing the fan
module 46 and the scroll housing 48 in the mounting cav-
ity 38 is space-saving, reduces the overall weight of the
helmet assembly 12 because additional mounting con-
nections are not required, and minimizes strain and fa-
tigue on the head 14 and the neck of the user.
[0026] The fan module 46 includes a fan 50 and a mo-
tor 52 and is disposed at the rear section 36 of the base
section 32. The fan 50 includes a plurality of curved
blades 54 and a hub portion 56. The curved blades 54
of the fan 50 encourage air into the scroll housing 48.
The motor 52 includes an output 58, or drive shaft, that
is operatively connected to the fan 50 to drive the fan 50
at a plurality of rotational speeds correlating to an
amount, or a volume, of air flowing into the air flow
channel26. As appreciated, the rotational speeds of the
fan 50 can be measured in revolutions per minute
(RPMs).
[0027] Referring primarily to Figures 4 and 5, the scroll
housing 48 includes a base portion 60 and an outer wall
62 circumferentially extending around the base portion
60.
[0028] The scroll housing 48 further includes at least
one air inlet 64 and at least one air outlet 66. In the most
preferred embodiment, the scroll housing includes a plu-
rality of air outlets 66. That is, in this embodiment the
scroll housing includes at least two air outlets 66. Other
specific embodiments may also only include the fan mod-
ule 46 without the scroll housing 48. In such embodi-
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ments, the at least one air inlet and the at least one air
outlet can be described as components of the fan module
46.
[0029] In operation, the motor 52 rotates the fan 50 to
draw air into the air inlet 64 of the scroll housing 48 and
distributes air out of the scroll housing 48 through the air
outlet 66 or outlets 66 and into the air flow channel 26
where the air is distributed about the head 14 of the user.
The scroll housing 48 also includes at least one air flow
cutoff 68 which cuts the air as the fan 50 moves the air
within the scroll housing 48. More specifically, as shown
in the Figures, the embodiment incorporates several air
flow cutoffs 68 in the scroll housing 48 to cut the air. A
power supply 70 is incorporated to power the motor 52
to rotate the fan 50 via the motor output 58.
[0030] Preferably, the power supply 70 is a recharge-
able DC battery. Also preferred, the power supply 70 is
disposed within, i.e., integrated into, the helmet assembly
12. In such a case, the power supply 70 is referred to as
an integral power supply 71 as shown in Figure 3. Alter-
natively, the power supply 70 can be mounted to the body
16 of the user as shown in Figure 8. The power supply
70 powers the motor 52 through pulse width modulation
(PWM) which will be discussed further below. The design
of the scroll housing 48 provides more efficient move-
ment of air with less power being required from the power
supply 70 overall. Furthermore, in addition to such re-
duced power requirements, the scroll housing 48 pro-
vides that sufficient air flow can be maintained with overall
less air velocity. This results in a more quiet helmet as-
sembly 12.
[0031] More specifically, the fan 50 of the fan module
46 is rotatably mounted to the base portion 60 of the scroll
housing 48 within the outer wall 62 of the scroll housing
48 to draw air into the air inlet 64. As best shown in Figures
2 and 7, the air inlet 64 of the scroll housing 48 is integrally
formed within the outer shell 20 of the helmet assembly
12 for drawing air into the scroll housing 48. However, it
is to be understood that the air inlet 64 is not required to
be integrally formed within the outer shell 20 of the helmet
assembly 12. That is, an external structure, not shown
in the Figures, can be mounted external to the helmet
assembly 12 to establish the air inlet 64 of the scroll hous-
ing 48 for drawing air into the scroll housing 48.
[0032] Referring now to Figures 4 through 6, the scroll
housing 48 further includes a support pedestal 72 pro-
truding from the base portion 60. As shown in the Figures,
the support pedestal 72 is integrally formed as a part of
the scroll housing 48 to protrude from the base portion
60. Alternatively, it is also to be understood that the sup-
port pedestal 72 can be a separate part. That is, the sup-
port pedestal 72 can be a separate part that is mounted
or connected to the base portion 60 of the scroll housing
48 via connecting screws, snap fit, and the like. The hub
portion 56 of the fan 50 is rotatably mounted in the scroll
housing 48 on the support pedestal 72 by screws or other
fasteners. The motor 52 of the fan module 46 is mounted
within an underside 74 of the support pedestal 72 be-

tween the support pedestal 72 and the cover surface 22
of the inner shell 18 for space-saving purposes in the
helmet assembly 12. As appreciated, the underside 74
of the support pedestal 72 is essentially hollow. The cover
surface 22 of the inner shell 18 operates as a motor cover
to close the fan module 46 at the inner shell 18.
[0033] With respect to the at least two air outlets 66,
the outer wall 62 of the scroll housing 48 is partitioned to
define the air outlets 66. This particular embodiment has
the at least two air outlets 66. However, another embod-
iment may include, for example, three or four air outlets
66. The air outlets 66 provide a complete balance of air
as the air is distributed from the scroll housing 48 about
the head 14 of the user. To accomplish this, the helmet
assembly 12 includes at least two helmet air exits 76, 78.
The air outlets 66 are in fluid communication with the at
least two helmet air exits 76, 78 to distribute the air from
the outlets 66, which is in the air flow channel, toward
the head of the user. In the embodiments where the hel-
met assembly includes the at least two helmet air exits
76, 78 it is not critical that the scroll housing 48 include
at least two air outlets 66. To the contrary, the scroll hous-
ing, in these embodiments, may only have at least one
air outlet 66.
[0034] Preferably, the first 76 and second 78 air exits
are respectively front and rear air exits in that they are
disposed at the front and rear sections 34, 36 of the hel-
met assembly 12, respectively, to effectively distribute
air toward both the face and neck of the user.
[0035] However, in alternative embodiments, the first
and second air exits 76, 78 can be customized to distrib-
ute air toward any portion of the user’s head. For in-
stance, the first and second air exits 76, 78 can be side
air exits such that air is distributed toward the side of the
user’s head. More specifically, the front air exit 76 is dis-
posed at the front section 34 of the base section 32 for
distributing air from the air flow channel 26 toward the
front of the head 14 of the user, and the rear air exit 78
is disposed at the rear section 36 of the base section 32
for distributing air from the air flow channel 26 toward the
back of the head 14 of the user. The rear air exit 78 is
formed within the rear facing 24 for distributing air from
the air flow channel 26 toward the back of the head 14
of the user.
[0036] As shown in Figure 3, the air flow channel 26
defined between the inner and outer shells 18, 20 termi-
nates at the front section 34 with the front air exit 76 and
at the rear section 36 with the rear air exit 78. More spe-
cifically, the inner and outer shells 18, 20 converge to-
ward the front section 34 of the base section 32 to define
the front air exit 76.
[0037] The front air exit 76 has an air deflection angle
80. The air deflection angle 80 is defined between the
outer shell 20 and the inner shell 18 wherein the outer
shell 20 angles toward the inner shell 18 at the front air
exit 76 for proper deflection of air toward the front of the
head 14 of the user. As appreciated, the air deflection
angle 80 between the outer 20 and inner 18 shell is great-
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er than zero, preferably between 25-35 degrees. Addi-
tionally, referring to Figure 7, the air flow channel 26 di-
verges outwardly upon approaching the front air exit 76.
The convergence and divergence of the air flow channel
26 maintains a balanced flow of air about the user’s head
14. Ultimately, this also has the effect of minimizing or
even completely eliminating noise within the helmet as-
sembly 12 due to the air flow.
[0038] As shown in Figure 4, the embodiment incor-
porates at least one air bleed valve 82 in the scroll hous-
ing 48 to influence the amount, or the volume, of air flow-
ing into the air flow channel 26 from each of the air outlets
66. It is to be understood that, although there is only one
air bleed valve 82 shown in Figure 4, the embodiment
may alternatively incorporate more than one air bleed
valve. The air bleed valve 82 influences the volume of
air flowing to the rear air exit 78 thereby affecting the
volume of air flowing to the rear air exit78 that is distrib-
uted primarily toward the back of the head 14 of the user.
To accomplish this, the air bleed valve 82 includes a
blade 84 that can be rotated to cover, i.e., close, the air
outlet 66 of the scroll housing 48 nearest the rear air exit
78. If covered or closed, more air is moved to the front
air exit 76 of the helmet assembly 12 and the volume of
air flowing is constant, not variable. As shown in the Fig-
ures, the air bleed valve 82 is mechanically controlled by
a mechanical lever or knob 86 in order to manipulate the
volume of air flowing into the air flow channel 26 from
each of the air outlets 66. However, the air bleed valve
82 may alternatively be electronically controlled to ma-
nipulate the volume of air. Also, it is to be understood
that the air bleed valve 82 is not required.
[0039] Referring to Figure 8, the air filtration system
10 includes a gown 88 having a body portion 90 for cov-
ering at least a portion of the body 16 of the user and a
head portion, or hood, 92 for covering the base section
32 of the helmet assembly 12, which houses the head
14 of the user. More specifically, the body portion 90 can
extend downward to cover any portion of the body 16 of
the user. For instance, the body portion 90 can extend
downward to the shoulders of the user, or to the waist of
the user, or to the ankles of the user. The head portion
92 of the gown 88 operates as a filter medium 94 to filter
air between the user and the external environment. A
skirt 93 is attached to the body portion 90 of the gown 88
exclusively at a front, not numbered, of the gown 88. Be-
cause the skirt 93, which is typically sterile in the industry,
is only attached at the front, i.e., does not encircle around
a back of the gown 88, cost can be saved. Also, the skirt
93 is removably attached at the front of the body portion
90 of the gown 88 such that a particular user can decide
whether to use the skirt 93 or not. The skirt 93 is attached
to the gown 88 in any known manner in the industry in-
cluding, but not limited to, adhesive tape. The facial sec-
tion 40 of the helmet assembly 12, introduced above,
also operates to maintain the gown 88 away from the
head 14 of the user.
[0040] The embodiment also includes a face shield 96

that permits the user to view through the head portion 92
of the gown 88 and the facial opening 42 of the helmet
assembly 12. As shown in Figure 9, the face shield 96 is
mounted to the head portion 92 of the gown 88 such that
the face shield 96 covers the facial section 40 and the
facial opening 42 of the helmet assembly 12 once the
user dresses into the air filtration system 10. More spe-
cifically, the face shield 96 is sewn into the head portion
92 of the gown 88 to maintain a complete barrier between
the user and the external environment. The facial open-
ing 42 of the helmet assembly 12 essentially receives
the face shield 96. Preferably, the facial section 40 of the
helmet assembly 12 includes a hook-and-loop fastener
98 to further facilitate attachment of the face shield 96 to
the facial section 40 for covering the facial opening 42.
[0041] The helmet assembly 12 further includes an in-
take grid 100 mounted to the outer shell 20. The intake
grid 100 includes a top surface 102 spaced from the outer
shell 20 of the helmet assembly 12 to retain the filter
medium 94 away from the outer shell 20 and the fan 50.
Furthermore, the intake grid 100 is contoured to the outer
shell 20 between the front section 34 and the rear section
36 of the base section 32. This improves the effective
seal between the gown 88 and the helmet assembly 12,
and maximizes an effective intake area 104 for the filter
medium 94 to filter air drawn into the scroll housing 48
by the fan 50.
[0042] Referring now to Figure 9, the subject invention
includes a positioning and supporting system 106 for as-
sisting a single user in self-gowning as the user maintains
sterility. As understood by those skilled in the art, users
dress into the air filtration system 10 and helmet assem-
bly 12 first by mounting the helmet assembly 12 on their
head 14. The gown 88, which includes an interior and an
exterior, is classified as not sterile on the interior, and
sterile on the exterior. As such, the user places their arms
partially into sleeves of the gown 88 and then, with their
arms partially in the sleeves, uses the sleeves of the gown
88 to grasp the head portion 92, including the face shield
96, and bring the head portion 92 over the helmet as-
sembly 12 and the head 14 of the user. It is understood
that the user then attempts to center the face shield 96
relative to the facial section 40 and facial opening 42 of
the helmet assembly 12. As discussed above, in the prior
art the user must repeatedly adjust the face shield 96 in
order to center the face shield 96. It is understood that
this is burdensome because the user has their hands
partially in the sleeves of the gown 88. Furthermore, in
the prior art, sterility of the user is sometimes compro-
mised. Once centered, the user extends their arms en-
tirely through the sleeves of the gown 88, and an assist-
ant, such as a nurse, places sterile gloves on hands of
the user.
[0043] As the head portion, or hood, 92 of the gown
88 is brought over the helmet assembly 12, the subject
invention, to assist the user in gowning without a need
for outside assistance while maintaining sterility, utilizes
a mounting mechanism 108.
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[0044] Although not required, which will be discussed
below, the mounting mechanism 108 is preferably cen-
tered on the face shield 96. The mounting mechanism
108 supports the face shield 96 on the helmet assembly
12. The mounting mechanism 108 is an aperture 110
formed within the face shield 96. The function of the
mounting mechanism 108, the aperture 110, will be de-
scribed further below.
[0045] The subject invention also utilizes a mounting
device 112 included on the base section 32 of the helmet
assembly 12. More specifically, the mounting device 112
is positioned on the helmet assembly 12 relative to the
facial opening 42. Although not required, which will be
discussed below, the mounting device 112 is preferably
centered on the helmet assembly 12 relative to the facial
opening 42. Preferably, the mounting device 112 is a
single mounting clip 114 connected to the helmet assem-
bly 12 and that is positioned, preferably centered, relative
to the facial opening 42. Of course, it is to be understood
that the mounting device 112 can alternatively include
more than one mounting clip 114. For example, the
mounting device 112 can be defined to include two, three,
four, etc. mounting clips 114. In such cases, the helmet
assembly 12 will include a corresponding number of
mounting mechanisms 108, preferably apertures 110. As
an example, if the mounting device 112 is defined to in-
clude two mounting clips 114, then the mounting device
112, including the two mounting clips 114, is still consid-
ered centered relative to the facial opening 42 even
though one of the two mounting clips 114 is disposed on
the right-center, and the other of the two mounting clips
114 is disposed on the left-center. As implied above, it
is not necessary that the mounting mechanism 108 and
the mounting device 112 be centered. Instead, all that is
required is that the mounting mechanism 108 and the
mounting device 112 ’function’ to automatically center
the face shield 96 over the facial opening 42 as the user
is self-gowning. In other words, both the mounting mech-
anism 108 and the mounting device 112 can be ’off-cent-
er’ and so long as the two 108, 112 align with one another
during self-gowning, then the face shield 96 and the at-
tached gown 88 will be automatically centered over the
facial opening 42 of the helmet assembly 12.
[0046] As best shown in Figure 3, the mounting clip
114 extends upwardly from the base section 32 away
from the facial opening 42 of the helmet assembly 12 to
support the face shield 96. The mounting clip 114 in-
cludes a distal edge 116 extending outwardly from the
base section 32 such that a portion 118 of the face shield
96 rests between the distal edge 116 and the base sec-
tion 32 after the face shield 96 is mounted to the mounting
clip 114 to support the gown 88. Preferably, as the face
shield 96 is mounted to the mounting clip114, the mount-
ing clip supports an entire weight of the gown 88.
[0047] The mounting clip 114 interlocks with the aper-
ture 110 that is, in the preferred embodiment, centered
on the face shield 96 to automatically center the face
shield 96 over the facial opening 42. More specifically,

the mounting clip 114 protrudes through the aperture
110. As discussed above, the mounting clip 114 prefer-
ably also supports an entire weight of the gown 88 and
the face shield 96 to assist the single user is self-gowning
while maintaining a relative position between the gown
88 and face shield 96 and the helmet assembly 12. There-
fore, after the user places his or her arms partially into
the sleeves of the gown 88, the user can self-gown by
simply hanging the face shield 96, including the aperture
110, and the head 14 portion on the mounting clip 114.
Because the mounting clip 114 and the aperture 110 are
in the centered relationships as described above, the
face shield 96 is automatically centered relative to the
facial section 40 and the facial opening 42 of the helmet
assembly 12, and there is no need for the user to repeat-
edly adjust the face shield 96. Instead, the user simply
brings or ’rolls’ the head portion 92 of the gown 88 over
the helmet assembly 12 while maintaining sterility all the
while. The gown 88 then drapes completely over the hel-
met assembly 12 and the user’s body 16. This is a simple
process for the user because the mounting clip 114 is
also supporting the weight of the face shield 96 and head
portion 92 of the gown 88. As such, the user is not re-
quired to support the face shield 96 and the head portion
92 of the gown 88 as they bring the head portion 92 over
the helmet assembly 12. As described above, the posi-
tioning and supporting system 106 allows the user, such
as a surgeon, to dress into the helmet assembly 12 and
surgical gown 88 without the need for an assistant.
[0048] To maintain a constant volume of air flowing
into the air filtration system 10 during or throughout the
entire use of the air filtration system 10 by the user, the
following method is described. The method includes the
step of selectively activating and deactivating the power
supply 90 at an activation rate, i.e., a first activation rate.
This step distributes a required voltage to the motor 52
thereby establishing a rotational speed (RPMs) for the
fan 50 that correlates to the constant volume of air flowing
into the air filtration system 10. The back electromotive
force (back EMF) of the motor 52 is monitored by the
controller 118 to determine the rotational speed of the
fan 50 as well as when the RPMs of the fan 50 have
stabilized, i.e., maintained constant RPMs for a prede-
termined period of time (e. g. 10 seconds). After the ro-
tational speed of the fan 50 has stabilized for the prede-
termined period of time, and optionally once the user has
not manipulated motor controls for the predetermined pe-
riod of time, whatever this period of time is, the controller
118 then monitors the voltage of the power supply 70.
[0049] As the voltage of the power supply decreases,
which inevitably occurs, the power supply 70 is selec-
tively activated and deactivated at a second activation
rate, which is higher than the first activation rate, to sus-
tain the required voltage being distributed to the motor
52. As such, the constant RPMs for the motor 52 and the
constant volume of air flowing into air filtration system 10
are maintained. The selective activation and deactivation
of the power supply 70 is known in the art as pulse width
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modulation or PWM and a specific example this method
is set forth in greater detail below.
[0050] In addition to controlling the volume of air flow-
ing into the air filtration system 10, audible indication of
a minimum and a maximum volume of air is provided to
the user such that the user recognizes when the minimum
and maximum volumes have been achieved. The ulti-
mate object is to obtain constant air flow throughout the
air filtration system 10 and helmet assembly 12. To ac-
complish this, a controller 118 that selectively activates
and deactivates the power supply 70 at the activation
rate is incorporated. This activation rate has a frequency
that is audible to the user for providing audible indication
of the minimum and the maximum volume of air to the
user.
[0051] That is, the user is provided with an audible
’ping’ upon reaching the minimum and maximum vol-
umes of air flowing into the helmet assembly 12
[0052] The frequency at which the controller 118 se-
lectively activates and deactivates the power supply 70
when the minimum and maximum volumes of air are flow-
ing into the air filtration system 10 and helmet assembly
12 is preferably 1kHz. However, it is to be understood
that the frequency may otherwise be within the accept-
able range of unaided human hearing (30 Hz-20 kHz) so
long as it provides the audible indication.
[0053] The frequency of the activation rate causes var-
ious components of the motor 52 of the fan module 46
to vibrate at the frequency thereby generating the audible
indication.
[0054] More specifically, the air filtration system 10 and
helmet assembly 12 include first 120 and second 122
motor controls that extend from the outer wall 62 of the
scroll housing 48, through an opening in the helmet as-
sembly 12, and then from the outer shell 20 of the helmet
assembly 12. The motor controls 120, 122 are electron-
ically connected to the controller 118. the motor controls
120, 122 respond to manipulation by the user for increas-
ing or decreasing the rotational speed of the fan 50. As
described above, the rotational speed of the fan 50 cor-
relates to the volume of air flowing into the air flow channel
26. Therefore, increasing or decreasing the rotational
speed of the fan 50 adjusts the volume of air flowing into
the air flow channel 26. The first motor control 120 is
responsive to manipulation by the user to increase the
rotational speed of the fan 50 and therefore to increase
the volume of air flowing into the air flow channel 26. The
second motor control 122 is responsive to manipulation
by the user to decrease the rotational speed of the fan
50 and therefore to decrease the volume of air flowing
into the air flow channel 26. Of course, an opposite set-
up of the first and second motor controls 120, 122 could
be established.
[0055] As shown in the Figures, the first and second
motor controls 120, 122 are preferably first and second
push-buttons. As shown in Figure 10, the first and second
push-buttons extend from the outer shell 20 at a height
that varies from the other of the first and second push-

buttons to assist the user, without looking, in manipulat-
ing the push-buttons to increase or decrease the speed
of the fan 50 and the volume of air.
[0056] While the user is wearing the helmet assembly
12 and is dressed into the air filtration system 10, he or
she can recognize by touch that the height of the push-
buttons varies. This facilitates ease of operation in in-
creasing and decreasing the volume of air flowing into
the air flow channel 26.
[0057] The plurality of rotational speeds at which the
air filtration system 10 and helmet assembly 12 drive the
fan 50 is defined to included a first rotational speed cor-
relating to a first volume of air, a second rotational speed
correlating to a second volume of air, a third rotational
speed correlating to a third volume of air, a penultimate
rotational speed correlating to a penultimate volume of
air, and a last rotational speed correlating to a last volume
of air. However, in the preferred embodiment, the plurality
of rotational speeds at which the air filtration system 10
and helmet assembly 12 drives the fan 50 is further de-
fined to include five distinct rotational speeds for driving
the fan 50. It is to be understood that these may be in-
cluded any number of distinct rotational speeds for driv-
ing the fan 50 . In the preferred embodiment as set forth
above, each of the five rotational speeds for driving the
fan 50 correlate to a particular volume of air flowing into
the air flow channel26. For instance, there is a first rota-
tional speed correlating to a first volume of air, a second
rotational speed correlating to a second volume of air,
and so on up to a fifth rotational speed correlating to a
fifth volume of air. For descriptive purposes only, the first
volume of air is the minimum volume of air flowing into
the air flow channel 26, and the fifth volume of air is the
maximum volume of air flowing into the air flow channel
26. However, it is to be understood that the opposite may
be true. That is, the first volume of air may be the maxi-
mum volume of air, and the fifth volume of air may be the
minimum volume of air.
[0058] In the preferred embodiment, the frequency of
the activation rate is audible only in certain instances.
Specifically, the frequency of the activation rate is only
audible when the user manipulates the first motor control
120 to increase the rotational speed of the fan 50 from
the fourth rotational speed to the fifth rotational speed of
the fan 50, and when the user manipulates the second
motor control 122 to decrease the rotational speed of the
fan 50 from the second rotational speed to the first rota-
tional speed of the fan 50.
[0059] As briefly discussed above, the power supply
70 powers the motor 52 through PWM. It is understood
in the art that in PWM, the controller 118 instructs a switch
to selectively activate and deactivate the power supply
70 through pulse width modulation.
[0060] This ON (activated)/OFF (deactivated) scenar-
io controls the RPMs of the fan 50. As an illustrative ex-
ample, at the fifth rotational speed of the fan 50, the fan
50 rotates at 3800 RPM. To establish the 3800 RPM, the
controller 118 selectively activates and deactivates the
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power supply 70 in a 70 : 30 ratio. That is, the controller
118 turns the power supply 70 ON 70% of the time and
OFF 30% of the time. At the fourth rotational speed of
the fan 50, the fan 50 rotates at 3350 RPM. To establish
the 3350 RPM, the controller 118 selectively activates
and deactivates the power supply 70 in a 60 : 40 ratio.
That is, the controller 118 turns the power supply 70 ON
60% of the time and OFF 40% of the time.
[0061] At the third rotational speed of the fan 50, the
fan 50 rotates at 2900 RPM. To establish the 2900 RPM,
the controller 118 selectively activates and deactivates
the power supply 70 in a 50 : 50 ratio. That is, the con-
troller 118 turns the power supply 70 ON 50% of the time
and OFF50% of the time. At the second rotational speed
of the fan 50, the fan 50 rotates at 2450 RPM. To establish
the 2450 RPM, the controller 118 selectively activates
and deactivates the power supply 70 in a 40 : 60 ratio.
That is, the controller 118 turns the power supply 70 ON
40% of the time and OFF60% of the time. Finally, in the
illustrative example, at the first rotational speed of the
fan 50, the fan 50 rotates at 2000 RPM. To establish the
2000 RPM, the controller 118 selectively activates and
deactivates the power supply 70 in a 30 : 70 ratio. That
is, the controller 118 turns the power supply 70 ON 30%
of the time and OFF 70% of the time.
[0062] In terms of the illustrative example and the pre-
ferred embodiment, the controller 118 turns the power
supply ON and OFF in the 70 : 30 ratio (the fifth and
maximum volume of air) and in the 30 : 70 ratio (the first
and minimum volume of air) at the audible rate of 11dSz.
On the other hand, in the other ratios, the controller 118
turns the power supply 70 ON and OFF at an inaudible
rate, for example 25kHz.
[0063] It is to be understood that, in the preferred em-
bodiment, the controller 118 monitors the RPMs of the
output 58 of the motor 52. More specifically, as set forth
in the above method, the controller 118 monitors the volt-
age generated by the motor 52 to receive the RPM infor-
mation of the output 58 of the motor 52. The controller
118 then converts the information from analog to digital
simply by changing the voltage generated by the motor
52 into a digital value representative of the voltage. The
controller 118 also recognizes a set point that is indicative
of one of the plurality of rotational speeds of the fan 50.
It is to be understood that the set point is indicative of the
current rotational speed of the fan 50. As such, a memory
is included into the controller 118 for retaining the set
point, i.e., the last rotational speed of the fan 50, when
the power supply 70 is deactivated. The power supply
70 is deactivated either when the voltage in the power
supply 70 drops to zero or when the power supply 70 is
disconnected and replaced. In other words, if the battery
drains, or is disconnected for any reason, then a new
battery can be used, and once connected the controller
118 will control the power supply 70 to rotate the fan 50
at the last set point. It is understood that users may use
the helmet assembly 12 over a period of time that is longer
than the life of the battery, and that once the voltage of

the battery drops below a useful value, the batter is re-
placed with a new battery. As such, when the new, i.e.,
fully charged, battery is installed, the controller 118 reads
the available voltage of the battery and instructs the
switch to adjust, through PWM, the ON/OFF ratio to the
motor 52 to maintain the predetermined air flow through-
out the helmet assembly 12 that is established by the set
point.
[0064] To assist in minimizing the strain on the head
14 and the neck of the user, the air filtration system 10
and helmet assembly 12 include a front adjustable sup-
port 128 for the helmet assembly 12. Strain and torque
on the head 14 and neck of the user is minimized by
maintaining the weight of the fan 50 and motor 52 over
the neck of the user even upon adjustment of the helmet
assembly 12 to fit various sized heads. The front-adjust-
able support 128 includes a rear support 130 that rigidly
extends from the rear section 36 of the base section 32.
It is to be understood that the rear support 130 can be a
separate part that is connected to the helmet assembly
12 or can be an integral part of the helmet assembly 12.
The rear support 130 includes first and second rigid con-
nectors 132 that connect the rear support 130 to the rear
section 36. In the preferred embodiment, the rear support
130 is connected to and extends from the rear section
36 of the inner shell 18 and will described below in terms
of the inner shell 18.
[0065] However, it is to be understood that the rear
support 130 can connect to and extend from the rear
section 36 of the outer shell 20.
[0066] Referring to Figures 10 through 14, an adjust-
ment segment 134 having first 136 and second 138 sides
is disclosed. Although not required, the rear support 130
preferably includes the adjustment segment 134. That
is, preferably the adjustment segment 134 is integral to,
or the same part as, the rear support 130. However, the
adjustment segment 134 can alternatively be a discrete
component that is simply mounted to the rear support
130. In either situation, the adjustment segment 134 de-
fines an adjustment aperture 140.
[0067] The embodiment also includes a strap 142 flex-
ibly connected to and extending from the front section 34
of the inner shell 18. The strap 142 includes a first end
144 disposed within the first side 136 of the adjustment
segment 134, and a second end 146 disposed within the
second side 138 of the adjustment segment 134. More
specifically, the adjustment aperture 140 defined by the
adjustment segment 134 receives the first and second
ends 144, 146 of the strap 142. Preferably, the first end
144 is movably disposed within the first side 136 of the
adjustment segment 134, and preferably the second end
146 is movably disposed within the second side 138 of
the adjustment segment 134.
[0068] However, as will be understood from the expla-
nation below, the first end 144 may be movably disposed
within the first side 136 of the adjustment segment 134
and the second end 146 may be fixedly disposed within
the second side 138 of the adjustment segment 134. Al-
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ternatively, the first end 144 may be fixedly disposed with-
in the first side 136 of the adjustment segment 134 and
the second end 146 may be movably disposed within the
second side 138 of the adjustment segment 134.
[0069] The strap 142 further includes a frontal portion
148 disposed between its first and second ends 144, 146
and opposite the adjustment segment 134 of the rear
support 130.
[0070] At least one hinge 150 extends from the frontal
portion 148 of the strap 142 to flexibly connect the strap
142 to the front section 34 of the inner shell 18. Preferably,
there are two hinges 150 that extend from the frontal
portion 148 of the strap 142. In such a case, the two
hinges 150 are connected to the front section 34 of the
inner shell 18 and to the frontal portion 148 of the strap
142 equidistant from one another. A gap 152 exists be-
tween the frontal portion 148 of the strap 142 and the
front section 34 of the inner shell 18.
[0071] An adjustment device 154 is mounted to the
adjustment segment 134 of the rear support 130. The
adjustment device 154 is manipulated to pull the strap
142 from the front section 34 of the inner shell 18 to main-
tain the weight of the fan 50 and motor 52 over the user’s
neck. This will described below. Referring to Figures 10
through 14, the adjustment device 154 is further defined
as an adjustment knob 156. The adjustment knob 156 is
rotatably mounted from and extends into the adjustment
aperture 140 of the rear support 130 to engage the first
and second ends 144, 146 of the strap 142. The adjust-
ment knob 156 includes a pinion 158 extending into the
adjustment aperture 140.
[0072] Further, the first end 144 of the strap 142 in-
cludes a first rack 160 and the second end 146 of the
strap 142 includes a second rack 162. The pinion 158 of
the adjustment knob 156 extends into the adjustment ap-
erture 140 to engage and move the first and second racks
160, 162 upon rotation of the adjustment knob 156.
[0073] The adjustment device 154 engages the first
and second ends 144, 146 of the strap 142 to manipulate
the first and second ends 144, 146 toward each other.
This tightens the strap 142 and pulls the strap 142 from
the front section 34 as the rear support 130 remains fixed
relative to both the rear section 36 and the strap 142.
The adjustment device 154 also engages the first and
second ends 144, 146 of the strap 142 to manipulate the
first and second ends 144, 146 away from each other.
This loosens the strap 142 and pushes the strap 142
toward the front section 34 as the rear support 130 re-
mains fixed relative to both the rear section 36 and the
strap 142.
[0074] It is to be understood that all that is required is
that the adjustment device 154 function to manipulate
the first and second ends 144, 146 toward each other to
tighten the strap 142 or away from each other to loosen
the strap 142. To manipulate the first and second ends
144, 146 toward each other in the preferred embodiment,
both the first and second ends 144, 146 can move toward
each other. Alternatively, the embodiment may be single-

end adjustable. That is, it is also possible for the first and
second ends to be manipulated toward each other even
if the first end 144 is fixed and the second end 146 is the
only end of the strap 142 that is manipulated, i.e., moved,
by the adjustment device 154, or even if the second end
146 is fixed and the first end 144 is the only end of the
strap 142 that is manipulated, i.e., moved, by the adjust-
ment device 154.
[0075] In operation, as the strap 142 is tightened by
the adjustment device 154, the hinges 150 flex to in-
crease the gap 152 between the frontal portion 148 of
the strap 142 and the front section 34 of the inner shell
18. Because the strap 142 only moves relative to the front
section 34 of the inner shell 18, the weight of the fan
module 46 and scroll housing 48 is maintained over the
neck of the user when the helmet assembly 12 is adjusted
to fit a smaller sized head 14. Alternatively, if the strap
142 is loosened, the hinges 150 relax to decrease the
gap 152. As such, the weight of the fan module 46 and
scroll housing 48 is maintained over the neck of the user
when the helmet assembly 12 is adjusted to fit a larger
sized head 14. In a sense, the helmet assembly 12 re-
mains stationary relative to the user’s head 14 and neck
upon adjustment, only the strap 142 moves within the
helmet assembly 12.
[0076] The adjustment knob 156 additionally includes
an inner surface 164 facing the rear support 130 of the
helmet assembly 12. The inner surface 164 includes a
plurality of teeth 166. The teeth 166 form a ring around
the inner surface 164. A flexible support bar 168 is mold-
ed into and extends from the rear support 130. The flex-
ible support bar 168 includes at least one locking detent
170 mating with the teeth 166 of the adjustment knob
156 to lock the strap 142 relative to the rear support 130.
Of course, more than one detent 170 can be utilized. As
shown in Figure 14, the preferred embodiment includes
two flexible support bars 168 to lock the strap 142 relative
to the rear support 130. In operation, the flexible support
bars 168 flex to disengage the detent 170 from the teeth
166 of the adjustment knob 156 upon manipulation of the
adjustment knob 156 such that the strap 142 is allowed
to move relative to the rear support 130. The flexible sup-
port bars 168 act like a spring and rebound to force the
detent 170 back into engagement with the teeth 166.
[0077] In the following, some conceivable embodi-
ments, aspects and exemplary implementations shall be
mentioned once more without limiting the scope to these
exemplary embodiments.
[0078] According to one exemplary embodiment, a
helmet assembly of an air filtration system for mounting
to a head of a user to distribute air about the head of the
user is proposed, said assembly comprising: an inner
structural shell; an outer structural shell extending from
said inner structural shell to define at least one air flow
channel between said inner and outer shells for chan-
neling air about the head of the user ; a fan module
mounted to at least one of said inner and outer shells ;
and a scroll housing mounted adjacent said fan module
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and including at least one air inlet and at least two air
outlets, said fan module drawing air into said air inlet of
said scroll housing and distributing air out of said scroll
housing through said air outlets and into said air flow
channel for distributing air about the head of the user.
[0079] According to a further exemplary implementa-
tion, said scroll housing further may include a base por-
tion and an outer wall circumferentially extending around
said base portion.
[0080] In one exemplary embodiment, said outer wall
of said scroll housing may be partitioned to define said
at least two air outlets.
[0081] A further embodiment of said assembly may in-
clude a base section having a front section and a rear
section, and a facial section extending from said base
section to define a facial opening.
[0082] As a further exemplary embodiment, an assem-
bly is disclosed wherein said inner and outer shells ex-
tend between said front and rear sections of said base
section to define said air flow channel.
[0083] In an exemplary implementation, said assembly
may include a front air exit disposed at said front section
of said base section for distributing air from said air flow
channel toward a front of the head of the user, and a rear
air exit disposed at said rear section of said base section
for distributing air from said air flow channel toward a
back of the head of the user.
[0084] In a further implementation, said at least two air
outlets of said scroll housing are in fluid communication
with said front and rear air exits to distribute air toward
the front and back of the head of the user, respectively.
[0085] In a further implementation said inner and outer
shells converge toward said front section of said base
section to define said front air exit.
[0086] According to another embodiment, the assem-
bly may further include an air deflection angle defined by
said outer shell angling toward said inner shell at said
front air exit for proper deflection of air toward the front
of the head of the user. The air deflection assembly may
be greater than zero, for example the air deflection angle
may be between 25 and 35 degrees.
[0087] In another embodiment, the assembly may in-
clude an intake grid mounted to said outer shell, said
intake grid adapted for use with a gown that covers said
base section and operates as a filter medium to filter air
drawn into said scroll housing. According to an exemplary
implementation, said intake grid may further include a
top surface spaced from said outer shell for retaining the
filter medium away from said outer shell and said fan
module. Furthermore, said intake grid may be contoured
to said outer shell between said front section and said
rear section of said base section to maximize an effective
intake area for the filter medium to filter air drawn into
said scroll housing.
[0088] According to a further exemplary embodiment,
said assembly may include dissipation cavities disposed
at opposite lateral sides of said inner and outer shells,
said cavities providing for increased air release from said

air flow channel and from the user out through the filter
medium.
[0089] In another exemplary embodiment, said inner
shell may further include a cover surface and a rear fac-
ing, said cover surface and said rear facing extending to
said outer shell at said rear section of said base section.
Furthermore, in some embodiments said rear air exit may
be formed within said rear facing for distributing air from
said air flow channel toward the back of the head of the
user. Also, in some embodiments said assembly may
further a mounting cavity between said cover surface and
said outer shell at said rear section of said base section.
In exemplary embodiments of said assembly said fan
module and said scroll housing are integrally disposed
within said mounting cavity at said rear section to mini-
mize strain on the head the neck of the user.
[0090] According to some embodiments, said fan mod-
ule may include a fan for drawing air into said air inlet,
and a motor for rotating said fan. Exemplary embodi-
ments may further include a power supply powering said
motor to rotate said fan. In some implementations, said
power supply powers said motor through pulse width
modulation.
[0091] In yet another exemplary embodiment, the fan
may be rotatably mounted to said base portion of said
scroll housing within said outer wall for said fan to draw
air into said air inlet of said scroll housing. As an example
implementation, said air inlet of said scroll housing may
be integrally formed within said outer shell for drawing
air into said scroll housing. Furthermore, the assembly
may in some embodiments include a support pedestal
protruding from said base portion, said fan rotatably
mounted in said scroll housing on said support pedestal
to draw air into said air inlet of said scroll housing. In
exemplary embodiments or implementations the motor
may be mounted within an underside of said support ped-
estal between said support pedestal and said cover por-
tion of said inner shell.
[0092] In further exemplary embodiments the facial
section extending from said base section may further be
defined as a chin bar extending from said base section
to define said facial opening and to maintain the gown
away from the head of the user. In exemplary implemen-
tations, said chin bar may be flexible. Furthermore, the
flexible chin bar may for example be formed of plastic.
[0093] According to another exemplary embodiment,
the assembly may further include at least one air bleed
valve disposed in said scroll housing to influence a vol-
ume of air flowing into said air flow channel from each of
said at least two air outlets. In some implementations,
said air bleed valve may be disposed in said scroll hous-
ing to influence the volume of air flowing to said rear air
exit to distribute air toward the back of the head of the
user. In these or further embodiments, the air bleed valve
may e.g. be mechanically or electronically controlled to
manipulate the volume of air.
[0094] In some exemplary embodiments, said inner
and outer structural shells may form said air flow channel
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from a two-sheet thermoforming process. As an example
embodiment, each of said inner and outer structural
shells may include an outer periphery, said inner and
outer shells being pinched together at said outer periph-
eries. Furthermore, in some implementations said air flow
channel may be thermoformed between said pinched
outer peripheries of said inner and outer shells.
[0095] According to a further aspect and further exem-
plary embodiments, an air filtration system for filtering air
between a head and body of a user and an environment
external to the user is proposed, wherein said air filtration
system may comprise: a helmet assembly adapted to be
mounted on the head of the user and including a base
section and a facial-section, said base section of said
helmet assembly further including an inner structural
shell and an outer structural shell extending from said
inner structural shell to define at least one air flow channel
between said inner and outer shells for channeling the
air about the head of the user; a gown including a body
portion for covering at least a portion of the body of the
user and a head portion for covering said base section
of said helmet assembly, said head portion of said gown
operating as a filter medium to filter air between the user
and the external environment; a face shield mounted to
said head portion of said gown to cover said facial section
of said helmet assembly thereby permitting the user to
view through said head portion of said gown; a fan mod-
ule mounted to at least one of said inner and outer shells
of said helmet assembly; and a scroll housing including
at least one air inlet and at least two air outlets, said fan
module drawing air into said air inlet of said scroll housing
and distributing the air out of said scroll housing through
said air outlets and into said air flow channel for distrib-
uting air about the head of the user.
[0096] In exemplary embodiments of the air filtration
system, said fan module may include a fan for drawing
air into said air inlet, and a motor for rotating said fan.
Furthermore, the assembly may in some implementa-
tions include a power supply powering said motor to ro-
tate said fan. In some embodiments, said power supply
may power said motor through pulse width modulation.
[0097] According to exemplary embodiments, the
base section of the assembly may include a front section
and a rear section, and said facial section may extend
from said base section to define a facial opening. In fur-
ther implementations, said face shield may be mounted
to said head portion of said gown to cover said facial
opening to permit the user to view through said head
portion of said gown and said facial opening of said hel-
met assembly.
[0098] Also, the assembly may in some embodiments
further include a mounting cavity between said inner shell
and said outer shell at said rear section of said base
section. In some of the exemplary embodiments, said
fan module and said scroll housing are disposed within
said mounting cavity at said rear section to minimize
strain on the head and neck of the user.
[0099] According to another exemplary embodiment,

an intake grid mounted to said outer shell may be includ-
ed such that said gown covers said intake grid to operate
as said filter medium for filtering air drawn into said scroll
housing. In exemplary implementations, said intake grid
may further include a top surface spaced from said outer
shell for retaining said filter medium away from said outer
shell. Furthermore, in some embodiments said intake
grid may be contoured to said outer shell between said
front section and said rear section of said base section
to maximize an effective intake area for said filter medium
to filter air drawn into said scroll housing.
[0100] According to an aspect of the invention, a po-
sitioning and supporting system for assisting a single us-
er in self-gowning as the user maintains sterility is de-
scribed, said positioning and supporting system compris-
ing for example: a helmet assembly adapted to be mount-
ed on a head of the user, said helmet assembly including
a base section and a facial section extending from said
base section to define a facial opening; a gown including
a body portion for covering at least a portion of the body
of the user and a head portion for covering said base
section of said helmet assembly; a face shield mounted
to said head portion of said gown to cover said facial
opening thereby permitting the user to view through said
head portion of said gown, said face shield including a
mounting mechanism on said face shield to support said
face shield on said helmet assembly; and said base sec-
tion of said helmet assembly including a mounting device
positioned relative to said facial opening, said mounting
device interlocking with said mounting mechanism on
said face shield to automatically center said face shield
over said facial opening and to support said gown and
said face shield thereby assisting the single user is self-
gowning while maintaining a relative position between
said gown and face shield and said helmet assembly as
the user maintains sterility.
[0101] In some exemplary embodiments, said mount-
ing mechanism may be centered on said face shield. In
these or other implementations, the mounting device may
for example be centered relative to said facial opening.
[0102] Furthermore, the mounting mechanism of said
face shield may in some exemplary embodiments be fur-
ther defined as an aperture, and said mounting device
of said helmet assembly may further be defined as a
mounting clip that interlocks with said aperture to auto-
matically center said face shield over said facial opening
and to support said gown. Also, in some implementations
said mounting mechanism of said face shield is further
defined as an aperture. In these or other embodiments,
the mounting device of said helmet assembly may further
be defined as a mounting clip, said mounting clip sized
to releasably fit to said aperture to automatically center
said face shield and to support said gown. Furthermore,
the mounting clip may in some embodiments extend up-
wardly from said base section away from said facial open-
ing to support said face shield, and/or the mounting clip
may for example include a distal edge extending out-
wardly from said base section such that a portion of said
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face shield rests between said distal edge and said base
section after said face shield is mounted to said mounting
clip to support said gown.
[0103] According to a further exemplary aspect of the
invention, a helmet assembly is described which is adapt-
ed to be utilized with a positioning and supporting system
having a gown and a face shield wherein said helmet
assembly assists a single user in self-gowning as the
user maintains sterility, said assembly comprising: a
base section; a facial section extending from said base
section to define a facial opening for receiving the face
shield; and said base section including a mounting device
positioned relative to the facial opening, said mounting
device being adapted to interlock with the face shield to
automatically center the face shield over said facial open-
ing and to support the gown and the face shield thereby
assisting the single user in self-gowning while maintain-
ing a relative position between the gown and face shield
and said base section as the user maintains sterility.
[0104] In one exemplary embodiment, said mounting
device may be centered relative to the facial opening.
Furthermore, in some implementations said mounting
device of said base section may further be defined as a
mounting clip that is adapted to protrude through the face
shield to automatically center the face shield and to sup-
port the gown. In some embodiments, said mounting clip
may extend upwardly from said base section away from
said facial opening to support the face shield, and/or said
mounting clip may include in exemplary embodiments a
distal edge extending outwardly from said base section
such that a portion of the face shield rests between said
distal edge and said base section after the face shield is
mounted to said mounting clip to support the gown.
[0105] According to another aspect, a helmet assem-
bly of an air filtration system is described for controlling
a volume of air flowing into the air filtration system and
for providing audible indication of a minimum and a max-
imum volume of air to a user, said assembly comprising:
an inner structural shell; an outer structural shell extend-
ing from said inner structural shell to define at least one
air flow channel between said inner and outer shells for
channeling air about the head of the user; a fan in fluid
communication with said air flow channel for drawing air
into said air flow channel; a motor having an output op-
eratively connected to said fan to drive said fan at a plu-
rality of rotational speeds correlating to the volume of air
flowing into said air flow channel; a power supply selec-
tively activated and deactivated to affect said output of
said motor; and a controller that selectively activates and
deactivates said power supply at an activation rate hav-
ing a frequency audible to the user for providing audible
indication of the minimum and the maximum volume of
air to the user.
[0106] In exemplary embodiments of an assembly, it
may further include first and second motor controls ex-
tending from said outer shell, said first motor control re-
sponsive to manipulation by the user for increasing the
rotational speed of said fan, and said second motor con-

trol responsive to manipulation by the user for decreasing
the rotational speed of said fan. In some implementa-
tions, said first and second motor controls may e.g. be
first and second push-buttons, respectively. In an exam-
ple embodiment, one of said first and second push-but-
tons may extend from said outer shell at a height that
varies from the other of said first and second push-but-
tons to assist the user in manipulation.
[0107] Furthermore, in some exemplary embodiments
said plurality of rotational speeds may be further defined
as a first rotational speed correlating to a first volume of
air, a second rotational speed correlating to a second
volume of air, a third rotational speed correlating to a
third volume of air, a penultimate rotational speed corre-
lating to a penultimate volume of air, and a last rotational
speed correlating to a last volume of air. In some embod-
iments, the first volume of air is the minimum volume of
air flowing into said air flow channel, and the last volume
of air is the maximum volume of air flowing into said air
flow channel.
[0108] According to exemplary embodiments of an as-
sembly, said frequency of said activation rate may be
audible when the user manipulates said first motor con-
trol to increase the rotational speed of said fan from the
penultimate rotational speed to the last rotational speed
of said fan, and/or may be audible when the user manip-
ulates said second motor control to decrease the rota-
tional speed of said fan from the second rotational speed
to the first rotational speed of said fan.
[0109] In further exemplary embodiments said control-
ler selectively activates and deactivates said power sup-
ply through pulse width modulation. In these or other ex-
emplary embodiments, the assembly may further include
a set point indicative of one of said plurality of rotational
speeds. Furthermore, said controller may include a mem-
ory that retains said set point when said power supply is
deactivated.
[0110] According to another aspect, an air filtration
system for filtering a volume of air flowing into said air
filtration system between a head and body of a user and
an environment external to the user and for providing
audible indication of a minimum a maximum volume of
air to the user is provided, said air filtration system com-
prising: a helmet assembly adapted to be mounted on
the head of the user and including a base section and a
facial section, said base section of said helmet assembly
further including an inner structural shell and an outer
structural shell extending from said inner structural shell
to define at least one air flow channel between said inner
and outer shells for channeling the air about the head of
the user; a gown including a body portion for covering at
least a portion of the body of the user and a head portion
for covering said helmet assembly, said head portion of
said gown operating as a filter medium to filter air be-
tween the user and the external environment; a face
shield mounted to said head portion of said gown to cover
said facial section of said helmet assembly thereby per-
mitting the user to view through said head portion of said
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gown; a fan in fluid communication with said air flow chan-
nel for drawing air into said air flow channel of said helmet
assembly; a motor having an output operatively connect-
ed to said fan to drive said fan at a plurality of rotational
speeds correlating to the volume of air flowing into said
air flow channel; a power supply selectively activated and
deactivated to affect said output of said motor; and a
controller that selectively activates and deactivates said
power supply at an activation rate having a frequency
audible to the user for providing audible indication of the
minimum and the maximum volume of air to the user.
[0111] According to some exemplary embodiments,
the system may further include first and second motor
controls extending from said outer shell, said first motor
control responsive to manipulation by the user for in-
creasing the rotational speed of said fan, and said second
motor control responsive to manipulation by the user for
decreasing the rotational speed of said fan. In these or
other exemplary implementations, said plurality of rota-
tional speeds may further be defined as a first rotational
speed correlating to a first volume of air, a second rota-
tional speed correlating to a second volume of air, a third
rotational speed correlating to a third volume of air, a
penultimate rotational speed correlating to a penultimate
volume of air, and a last rotational speed correlating to
a last volume of air.
[0112] In some exemplary implementations the first
volume of air may be the minimum volume of air flowing
into said air flow channel, and the last volume of air may
be the maximum volume of air flowing into said air flow
channel.
[0113] According to some exemplary embodiments,
said frequency of said activation rate may be audible
when the user manipulates said first motor control to in-
crease the rotational speed of said fan from the penulti-
mate rotational speed to the last rotational speed of said
fan, and/or when the user manipulates said second motor
control to decrease the rotational speed of said fan from
the second rotational speed to the first rotational speed
of said fan.
Optionally, said controller may in certain embodiments
selectively activate and deactivate said power supply
through pulse width modulation.
[0114] According to a further aspect, a helmet assem-
bly of an air filtration system for mounting to a head of a
user is disclosed to minimize strain on the head and neck
of the user, said assembly comprising: a structural shell
having a front section and a rear section; a rear support
rigidly extending from said rear section of said structural
shell, an adjustment segment having first and second
sides; a strap flexibly connected to and extending from
said front section of said structural shell, said strap in-
cluding a first end disposed within said first side of said
adjustment segment, and a second end disposed within
said second side of said adjustment segment; and an
adjustment device mounted to said adjustment segment
and engaging said first and second ends of said strap to
manipulate said first and second ends toward each other

to tighten said strap and to pull said strap from said front
section as said rear support remains fixed relative to said
rear section and said strap, and to manipulate said first
and second ends away from each other to loosen said
strap and to push said strap toward said front section as
said rear support remains fixed relative to said rear sec-
tion and said strap.
[0115] In some exemplary embodiments, said first end
is movably disposed within said first side of said adjust-
ment segment and said second end is fixedly disposed
within said second side of said adjustment segment. In
other exemplary embodiments, said first end is fixedly
disposed within said first side of said adjustment segment
and said second end is movably disposed within said
second side of said adjustment segment. In further ex-
emplary embodiments, said first end is movably disposed
within said first side of said adjustment segment and said
second end is movably disposed within said second side
of said adjustment segment.
According to some exemplary embodiments, said adjust-
ment segment may be mounted to said rear support. In
these or other implementations, said rear support may
for example integrally include said adjustment segment.
[0116] In some exemplary embodiments, said strap
further includes a frontal portion disposed between said
first and second ends and opposite said adjustment seg-
ment. According to some embodiments, the assembly
may further include at least one hinge extending from
said frontal portion of said strap to flexibly connect said
strap to said front section of said structural shell. In some
embodiments, a gap may be defined between said frontal
portion of said strap and said front section of said struc-
tural shell. The at least one hinge may in some embod-
iments flex to increase said gap as said strap is tightened
by said adjustment device, and there may be embodi-
ments where additionally or alternatively said at least one
hinge relaxes to decrease said gap as said strap is loos-
ened by said adjustment device.
[0117] In some exemplary embodiments, the adjust-
ment segment of said rear support defines an adjustment
aperture that receives said first and second ends of said
strap. In further embodiments, said adjustment device
may further be defined as an adjustment knob rotatably
mounted from and extending into said adjustment aper-
ture to engage said first and second ends of said strap.
As an exemplary embodiment, the adjustment knob may
include a pinion extending into said adjustment aperture.
[0118] According to some exemplary embodiments,
said first end of said strap includes a first rack and said
second end of said strap includes a second rack, said
pinion of said adjustment knob extending into said ad-
justment aperture to engage said first and second racks
upon rotation of said adjustment knob. In these or other
implementations, said adjustment knob further may in-
clude an inner surface facing said rear support, said inner
surface including a plurality of teeth. Furthermore, exem-
plary embodiments may include a flexible support bar
extending from said rear support, said support bar includ-
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ing at least one locking detent mating with said teeth of
said adjustment knob to lock said strap relative to said
rear support. In some embodiments, said flexible support
bar may flex to disengage said detent from said teeth of
said adjustment knob upon manipulation of said adjust-
ment knob such that said strap is allowed to move relative
to said support.
[0119] In further exemplary embodiments, the assem-
bly may include a fan module and a scroll housing dis-
posed adjacent said rear section of said structural shell.
[0120] According to a further aspect, an air filtration
system for filtering air between a head and body of a user
and an environment external to the user and for minimiz-
ing strain on the head and neck of the user is provided,
said air filtration system comprising: a helmet assembly
adapted to be mounted on the head of the user and in-
cluding a structural shell having a front section and a rear
section; a gown including a body portion for covering at
least a portion of the body of the user and a head portion
for covering said helmet assembly, said head portion of
said gown operating as a filter medium to filter air be-
tween the user and the external environment; a face
shield mounted to said head portion of said gown to cover
a section of said helmet assembly thereby permitting the
user to view through said head portion of said gown; a
rear support rigidly extending from said rear section of
said structural shell, an adjustment segment with first and
second sides; a strap flexibly connected to and extending
from said front section of said structural shell, said strap
including a first end disposed within said first side of said
adjustment segment, and a second end disposed within
said second side of said adjustment segment; and an
adjustment device mounted to said adjustment segment
and engaging said first and second ends of said strap to
manipulate said first and second ends toward each other
to tighten said strap and to pull said strap from said front
section as said rear support remains fixed relative to said
rear section and said strap, and to manipulate said first
and second ends away from each other to loosen said
strap and to push said strap toward said front section as
said rear support remains fixed relative to said rear sec-
tion and said strap.
[0121] In exemplary embodiments of an assembly,
said first end is movably disposed within said first side
of said adjustment segment and said second end is fix-
edly disposed within said second side of said adjustment
segment; in other embodiments, said first end is fixedly
disposed within said first side of said adjustment segment
and said second end is movably disposed within said
second side of said adjustment segment, and in yet fur-
ther embodiments, the wherein said first end is movably
disposed within said first side of said adjustment segment
and said second end is movably disposed within said
second side of said adjustment segment. In these or other
embodiments, said adjustment segment may for exam-
ple be mounted to said rear support. Furthermore, in
some embodiments said rear support may integrally in-
clude said adjustment segment.

[0122] According to another aspect, a helmet assem-
bly of an air filtration system for mounting to a head of a
user to distribute air about the head of the user is provid-
ed, said assembly comprising: an inner structural shell;
an outer structural shell extending from said inner struc-
tural shell to define at least one air flow channel between
said inner and outer shells for channeling air about the
head of the user; at least two helmet air exits for distrib-
uting air from said air flow channel toward the head of
the user; and a fan module mounted to at least one of
said inner and outer shells and including at least one air
inlet and at least one air outlet, said fan module drawing
air in through said at least one air inlet and distributing
the air out through said at least one air outlet into said
air flow channel and to said at least two helmet air exits.
[0123] In some embodiments, an assembly may fur-
ther include a base section having a front section and a
rear section. Furthermore, in exemplary embodiments
said at least two helmet air exits may further be defined
as a first and second helmet air exits. In these or other
embodiments, said first helmet air exit may optionally be
disposed at said front section of said base section for
distributing air from said air flow channel toward a front
of the head of the user, and said second helmet air exit
may be disposed at said rear section of said base section
for distributing air from said air flow channel toward a
back of the head of the user.
[0124] According to another aspect, a method for
maintaining a constant volume of air flowing into an air
filtration system during the entire use of the air filtration
system is described, the air filtration system including a
helmet assembly adapted to be mounted on a head of a
user and a gown for covering the helmet assembly,
wherein the helmet assembly of the air filtration system
includes a fan, motor, and power supply, said method
comprising the steps of: selectively activating and deac-
tivating the power supply at a first activation rate to dis-
tribute a required voltage to the motor thereby establish-
ing a rotational speed for the fan that correlates to the
constant volume of air flowing into the air filtration system;
monitoring the back electromotive force of the motor of
the helmet assembly to determine the rotational speed
of the fan and when the rotational speed of the fan has
stabilized for a predetermined period of time; monitoring
the voltage of the power supply after the rotational speed
of the fan has stabilized for the predetermined period of
time; and selectively activating and deactivating the pow-
er supply at a second activation rate as the monitored
voltage of the power supply decreases thereby sustain-
ing the required voltage being distributed to the motor
such that the constant volume of air flowing into the air
filtration system is maintained.
[0125] According to another aspect, an air filtration
system is proposed for filtering air between a head and
body of a user and an environment external to the user,
said air filtration system comprising: a helmet assembly
adapted to be mounted on the head of the user and in-
cluding a base section and a facial section, said base
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section of said helmet assembly further including an inner
structural shell and an outer structural shell extending
from said inner structural shell to define at least one air
flow channel between said inner and outer shells for
channeling the air about the head of the user; a gown
including a body portion for covering the body of the user
and a head portion for covering said base section of said
helmet assembly, said head portion of said gown oper-
ating as a filter medium to filter air between the user and
the external environment; a skirt removably attached to
said body portion of said gown exclusively at a front of
said gown; and a fan module mounted to at least one of
said inner and outer shells and including at least one air
inlet and at least one air outlet, said fan module drawing
air in through said at least one air inlet and distributing
the air out through said at least one air outlet into said at
least one air flow channel for distributing air about the
head of the user.
[0126] Furthermore, in some embodiments said hel-
met assembly may further include an inner and an outer
shell extending between front and rear sections of said
base section. In these or other implementations, said
second visual indicator may be disposed on one of said
inner and outer shell of said helmet assembly.
[0127] According to a further embodiment, a helmet
assembly is described which is adapted to be utilized
with a visual positioning system having a gown and a
face shield wherein said helmet assembly assists a single
user in self-gowning as the user maintains sterility, said
assembly comprising: a base section; a facial section
extending from said base section to define a facial open-
ing for receiving the face shield; and said base section
including a second visual indicator positioned relative to
the facial opening, said second visual indicator of said
base section being adapted to align with a first visual
indicator of the face shield to automatically center the
face shield over said facial opening thereby assisting the
single user in self-gowning while maintaining a relative
position between the gown and face shield and said base
section as the user maintains sterility.
[0128] According to a further embodiment, a helmet
assembly of an air filtration system for mounting to a head
of a user to distribute air about the head of the user is
disclosed, said assembly comprising: an inner structural
shell; an outer structural shell extending from said inner
structural shell to define at least one air flow channel
between said inner and outer shells for channeling air
about the head of the user; a fan module mounted to at
least one of said inner and outer shells and including at
least one air inlet and at least one air outlet, said fan
module drawing air in through said at least one air inlet
and distributing air out through said at least one air outlet
into said at least one air flow channel for distributing air
about the head of the user; and an integral power supply
mounted to at least one of said inner and outer shells for
powering said fan module. As an exemplary embodi-
ment, the integral power supply may be a battery.
[0129] The invention has been described in an illustra-

tive manner, and it is to be understood that the terminol-
ogy which has been used is intended to be in the nature
of words of description rather than of limitation.
[0130] Obviously, many modifications and variations
of the present invention are possible in light of the above
teachings. It is, therefore, to be understood that reference
numerals are merely for convenience and are not to be
in any way limiting, the invention may be practiced oth-
erwise than as specifically described.

Claims

1. A positioning and supporting system for assisting a
single user in self-gowning as the user maintains ste-
rility, said positioning and supporting system com-
prising:

a helmet assembly (12) adapted to be mounted
on a head of the user and including:

an inner structural shell (18),
an outer structural shell (20) extending from
said inner structural shell (18) to define at
least one air flow channel between said in-
ner and outer shells for channeling air about
the head of the user, and
a fan module (46) mounted to at least one
of said inner and outer shells (18, 20), said
fan module (46) adapted to distribute air into
said air flow

channel for distributing air about the head of the
user; said helmet assembly (12) including a
base section (32) and a facial section (40) ex-
tending from said base section (32) to define a
facial opening (42);
a gown (88) including a hood (92) for covering
said base section (32) of said helmet assembly
(12); and
a face shield (96) mounted to said hood (92) to
cover said facial opening (42) thereby permitting
the user to view through said hood (92), said
face shield (96) including a mounting mecha-
nism (108) to support said face shield (96) on
said helmet assembly (12);

the system characterized in that
said mounting mechanism (108) of said face shield
(96) is further defined as an aperture (110) and said
base section (32) of said helmet assembly (12) in-
cludes a mounting device (112) interlocking with said
aperture (110) on said face shield (96) to automati-
cally center said face shield (96) over said facial
opening (42) and to support said hood (92) and said
face shield (96), thereby assisting the single user in
self-gowning while maintaining a relative position be-
tween said face shield (96) and said helmet assem-
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bly (12) as the user maintains sterility.

2. The system as set forth in claim 1, wherein said ap-
erture (110) is centered on said face shield (96).

3. The system as set forth in claim 2, wherein said
mounting device (112) is centered relative to said
facial opening.

4. The system as set forth in any of the preceding claims
1 to 3, wherein said mounting device (112) of said
helmet assembly (12) is further defined as a mount-
ing clip (114) that interlocks with said aperture (110)
to automatically center said face shield (96) over said
facial opening and to support said hood (92).

5. The system as set forth in claim 4, wherein said
mounting clip (114) extends upwardly from said base
section (32) away from said facial opening to support
said face shield (96).

6. The system as set forth in claim 5, wherein said
mounting clip (114) includes a distal edge extending
outwardly from said base section (32) such that a
portion of said face shield (96) rests between said
distal edge and said base section (32) after said face
shield (96) is mounted to said mounting clip (114) to
support said hood (92).

7. The system as set forth in any of the preceding
claims, wherein, in addition to the mounting device
(112) of the base section (32) of the helmet assembly
(12), the facial section (40) of the helmet assembly
(12) comprises a hook-to-loop fastener (98) to further
facilitate attachment of said face shield (96) to the
facial section (40) for covering the facial opening
(42).

Patentansprüche

1. Positionierungs- und Halterungssystem zum Assi-
stieren eines einzelnen Verwenders beim Selbstan-
kleiden, so dass dieser Sterilität bewahrt, wobei das
Positionierungs- und Halterungssystem umfasst:

eine Helmanordnung (12), die dazu ausgebildet
ist, auf einen Kopf des Verwenders gesetzt zu
werden, und die umfasst:

eine innere Strukturschale (18),
eine äußere Strukturschale (20), die sich
von der inneren Strukturschale (18) er-
streckt, um zumindest einen Luftleitungska-
nal zwischen der inneren und der äußeren
Schale zum Leiten von Luft um den Kopf
des Verwenders zu definieren, und
ein Ventilatormodul (46), das an der inneren

und/oder äußeren Schale (18, 20) ange-
bracht ist, wobei das Ventilatormodul (46)
dazu ausgebildet ist, zum Verteilen von Luft
um den Kopf des Verwenders Luft in den

Luftleitungskanal auszugeben;

wobei die Helmanordnung (12) einen Basisabschnitt
(32) und einen Gesichtsabschnitt (40) aufweist, der
sich von dem Basisabschnitt (32) erstreckt, um eine
Gesichtsöffnung (42) zu definieren;

einen Kittel (88), der eine Haube (92) zum Be-
decken des Basisabschnitts (32) der Helman-
ordnung (12) aufweist; und
ein Gesichtsschild (96), das an der Haube (92)
angebracht ist, um die Gesichtsöffnung (42) ab-
zudecken, wodurch dem Verwender die Sicht
durch die Haube (92) gestattet ist, und das eine
Befestigungsvorrichtung (108) aufweist, um das
Gesichtsschild (96) an der Helmanordnung (12)
zu haltern;

dadurch gekennzeichnet, dass
die Befestigungsvorrichtung (108) des Gesichts-
schilds (96) ferner als eine Öffnung (110) definiert
ist und der Basisabschnitt (32) der Helmanordnung
(12) eine Befestigungseinrichtung (112) aufweist,
die in die Öffnung (110) an dem Gesichtsschild (96)
eingreift, um das Gesichtsschild (96) über der Ge-
sichtsöffnung (42) automatisch zu zentrieren und die
Haube (92) sowie das Gesichtsschild (96) zu haltern,
wodurch dem einzelnen Verwender beim Selbstan-
kleiden assistiert wird, während eine Relativposition
zwischen dem Gesichtsschild (96) und der Helman-
ordnung (12) beibehalten wird und der Verwender
Sterilität bewahrt.

2. System nach Anspruch 1, wobei die Öffnung (110)
an dem Gesichtsschild (96) zentriert ist.

3. System nach Anspruch 2, wobei die Befestigungs-
einrichtung (112) relativ zu der Gesichtsöffnung zen-
triert ist.

4. System nach einem der vorangegangenen Ansprü-
che 1 bis 3, wobei die Befestigungseinrichtung (112)
der Helmanordnung (12) ferner als eine Befesti-
gungsklammer (114) definiert ist, die in die Öffnung
(110) eingreift, um das Gesichtsschild (96) über der
Gesichtsöffnung automatisch zu zentrieren und die
Haube (92) zu haltern.

5. System nach Anspruch 4, wobei sich die Befesti-
gungsklammer (114) von dem Basisabschnitt (32)
nach oben, weg von der Gesichtsöffnung erstreckt,
um das Gesichtsschild (96) zu haltern.
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6. System nach Anspruch 5, wobei die Befestigungs-
klammer (114) eine distale Kante aufweist, die sich
von dem Basisabschnitt (32) derart nach außen er-
streckt, dass ein Teil des Gesichtsschilds (96) zwi-
schen der distalen Kante und dem Basisabschnitt
(32) ruht, nachdem das Gesichtsschild (96) an der
Befestigungsklammer (114) befestigt wird, um die
Haube (92) zu haltern.

7. System nach einem der vorangegangenen Ansprü-
che, wobei, zusätzlich zu der Befestigungseinrich-
tung (112) des Basisabschnitts (32) der Helmanord-
nung (12), der Gesichtsabschnitt (40) der Helman-
ordnung (12) einen Klettverschluss (98) umfasst, um
die Anbringung des Gesichtsschilds (96) an dem Ge-
sichtsabschnitt (40) zum Abdecken der Gesichtsöff-
nung (42) weiter zu vereinfachen.

Revendications

1. Système de positionnement et de support pour aider
un utilisateur seul à s’habiller alors que l’utilisateur
maintient la stérilité, ledit système de positionne-
ment et de support comprenant :

un ensemble de casque (12) adapté à être mon-
té sur une tête de l’utilisateur et incluant :

une coque structurelle intérieure (18),
une coque structurelle extérieure (20)
s’étendant à partir de ladite coque structu-
relle intérieure (18) pour définir au moins un
canal d’écoulement d’air entre lesdites co-
ques intérieure et extérieure pour canaliser
l’air autour de la tête de l’utilisateur, et
un module de ventilateur (46) monté sur au
moins une desdites coques intérieure et ex-
térieure (18, 20), ledit module de ventilateur
(46) adapté à distribuer l’air dans ledit canal
d’écoulement d’air pour distribuer l’air
autour de la tête de l’utilisateur ;
ledit ensemble de casque (12) incluant une
section de base (32) et une section faciale
(40) s’étendant à partir de ladite section de
base (32) pour définir une ouverture faciale
(42) ;
une blouse (88) incluant une cagoule (92)
pour recouvrir ladite section de base (32)
dudit ensemble de casque (12) ; et
un écran facial (96) monté sur ladite cagoule
(92) pour recouvrir ladite ouverture faciale
(42), permettant ainsi à l’utilisateur de voir
à travers ladite cagoule (92), ledit écran fa-
cial (96) incluant un mécanisme de monta-
ge (108) pour supporter ledit écran facial
(96) sur ledit ensemble de casque (12) ;
le système caractérisé en ce que

ledit mécanisme de montage (108) dudit
écran facial (96) est en outre défini comme
une ouverture (110) et ladite section de ba-
se (32) dudit ensemble de casque (12) inclut
un dispositif de montage (112) s’entrever-
rouillant avec ladite ouverture (110) sur ledit
écran facial (96) pour centrer automatique-
ment ledit écran facial (96) sur ladite ouver-
ture faciale (42) et pour supporter ladite ca-
goule (92) et ledit écran facial (96), aidant
ainsi l’utilisateur seul à s’habiller tout en
maintenant une position relative entre ledit
écran facial (96) et ledit ensemble de cas-
que (12) alors que l’utilisateur maintient la
stérilité.

2. Système selon la revendication 1, dans lequel ladite
ouverture (110) est centrée sur ledit écran facial (96).

3. Système selon la revendication 2, dans lequel ledit
dispositif de montage (112) est centré par rapport à
ladite ouverture faciale.

4. Système selon l’une quelconque des revendications
précédentes 1 à 3, dans lequel ledit dispositif de
montage (112) dudit ensemble de casque (12) est
en outre défini comme un clip de montage (114) qui
s’interverrouille avec ladite ouverture (110) pour
centrer automatiquement ledit écran facial (96) sur
ladite ouverture faciale et pour supporter ladite ca-
goule (92).

5. Système selon la revendication 4, dans lequel ledit
clip de montage (114) s’étend vers le haut à partir
de ladite section de base (32) à l’écart de ladite
ouverture faciale pour supporter ledit écran facial
(96).

6. Système selon la revendication 5, dans lequel ledit
clip de montage (114) inclut un bord distal s’étendant
vers l’extérieur à partir de ladite section de base (32)
de telle sorte qu’une partie dudit écran facial (96)
repose entre ledit bord distal et ladite section de base
(32) après que ledit écran facial (96) a été monté sur
ledit clip de montage (114) pour supporter ladite ca-
goule (92).

7. Système selon l’une quelconque des revendications
précédentes, dans lequel, outre le dispositif de mon-
tage (112) de la section de base (32) de l’ensemble
de casque (12), la section faciale (40) de l’ensemble
de casque (12) comprend un système de fixation à
crochet et boucle (98) pour faciliter encore la fixation
dudit écran facial (96) sur la section faciale (40) pour
recouvrir l’ouverture faciale (42).

33 34 



EP 1 925 222 B1

19



EP 1 925 222 B1

20



EP 1 925 222 B1

21



EP 1 925 222 B1

22



EP 1 925 222 B1

23



EP 1 925 222 B1

24



EP 1 925 222 B1

25



EP 1 925 222 B1

26



EP 1 925 222 B1

27



EP 1 925 222 B1

28



EP 1 925 222 B1

29

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 5592936 A, Thomas, Jr. [0003]
• US 5054480 A, Bare  [0004]
• US 5711033 A, Green  [0006]

• US 4901716 A [0012]
• US 5887281 A [0013]


	bibliography
	description
	claims
	drawings

