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(67)  The presentinvention relates to a protective en-
closure apparatus configured to move between a stowed
portable configuration and an extended deployed config-
uration providing shelter in the form of an enclosure for
at least one operator, the apparatus comprising: a port-
able casing fully containing the apparatus when in the
stowed portable configuration, a human breathable air
supply means, an enclosure configured to receive air
from the air supply means, controller means to regulate

A PROTECTIVE ENCLOSURE APPARATUS

the supply of air from the human breathable air supply
means into the enclosure when the apparatus is in the
extended configuration and to maintain pressure within
the enclosure that is higher than pressure outside of the
enclosure. whereby, the casing comprises activation
means operable when triggered to activate a support
member to move the apparatus from a stowed portable
configuration in which the enclosure is stored within the
casing to an extended configuration in which the enclo-
sure is automatically deployed out of the casing and pro-
vides a fully sealable shelter that extends from the casing.

FIGURE 1A

Printed by Jouve, 75001 PARIS (FR)

(Cont. next page)



EP 3 970 807 A1




1 EP 3 970 807 A1 2

Description

[0001] The present invention relates to a protective
portable deployable enclosure apparatus.

[0002] Portable protective enclosures are used in
many different industries and applications to provide a
temporary housing for users in extreme and dangerous
environments.

[0003] Such enclosures are typically activated and
used on detection of certain conditions, such as when
toxic or flammable fumes are detected in the ambient,
during extreme weather events, as emergency shelters
during non-survivable conditions and the like.

[0004] Itis an object of the presentinvention to provide
an improved portable protective enclosure apparatus.
[0005] Further aspects of the present invention will be-
come apparent form the ensuing description which is giv-
en by way of example only.

[0006] According to the invention, there is provided a
protective enclosure apparatus configured to move be-
tween a stowed portable configuration and an extended
deployed configuration providing shelter in the form of
an enclosure for at least one operator, the apparatus
comprising:

a portable casing fully containing the apparatus
when in the stowed portable configuration,

a human breathable air supply means,

an enclosure configured to receive air from the air
supply means,

controller means to regulate the supply of air from
the human breathable air supply means into the en-
closure when the apparatus is in the extended con-
figuration and to maintain pressure within the enclo-
sure that is higher than pressure outside of the en-
closure,

whereby, the casing comprises an activation means
which is operable, when triggered, to activate a sup-
port member which moves the apparatus from a
stowed portable configuration in which the enclosure
is stored within the casing to an extended configu-
ration in which the enclosure is automatically de-
ployed out of the casing and provides a fully sealable
shelter that extends from the casing.

[0007] The presentinvention provides a fully contained
portable apparatus which provides, when activated, a
gas impermeable shelter that maintains a positive air
pressure within and can be easily and rapidly deployed
in dangerous or hostile environments to provide an op-
erator with an oxygen regulated breathable environment.
[0008] Preferably, the activation means is provided as
a lid or removable panel of the casing, whereby opening
the lid or removable panel activates the activation means
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of the apparatus.

[0009] Preferably, the apparatus comprises a support
member configured on activation to receive an inflating
fluid, whereby when inflated the support member pro-
vides a frame support for the enclosure in the extended
configuration.

[0010] The inflatable support member may be integral-
ly formed with the enclosure.

[0011] Alternatively, the apparatus comprises a sup-
port member provided as tensioned support poles oper-
able when activated to self-deploy to provide a frame
support for the enclosure in the extended configuration.
[0012] Preferably, the casing is made from an injection
moulded plastic or a lightweight metal, such as alumini-
um. The casing may also be flexible.

[0013] Preferably, the apparatus further comprises an
inert gas fluid supply means for supplying inert gas as
the inflating fluid to the inflatable support member.
[0014] Preferably, the apparatus moves between the
stowed portable configuration and the extended config-
uration by injecting the inflating fluid into the support
member.

[0015] Preferably, the enclosure is made of a flexible
material, such as fabric, plastic or metal foil or combina-
tions thereof. The flexible material is preferably gas or
fluid impermeable

[0016] Preferably, the casing is configured from a plu-
rality of connected foldable panel sections.

[0017] Preferably, the casingis alightweight carrycase
with a gas tight seal.

[0018] Preferably, the casing includes a user operated
control panel device configured to be positioned within
the enclosure when in the extended configuration.
[0019] Preferably, the control panel device comprises
wireless and/or a wired communications means so that
wireless signals and/or wired signal communications are
sent and received between by a remote computer proc-
essor or computer enabled devices, such as a laptop,
smart mobile phone, computer tablet or pad, or other
device. Wireless signals may be provided by one or more
of Bluetooth, RFID, WIFI, near field communications,
SMS or other known communications methods in the art.
Operators may use the control panel device within the
enclosure to enable voice calls and other communica-
tions.

[0020] Preferably, a panel section of the casing is con-
figured as a photovoltaic cell means operable to convert
lightenergy into electrical energy to supplement a battery
powering the apparatus. An electrical dynamo means is
also provided to supplement the battery powering the
apparatus.

[0021] Preferably, a panel section of the casing is con-
figured as a flooring or base for the enclosure.

[0022] Preferably, the enclosure comprises a substan-
tially gas impermeable re-sealable entrance way through
which an operator can enter and exit the enclosure when
the entrance way is an open position, whereby the en-
trance is in the open position when the apparatus is
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moved between the stowed portable configuration and
the extended configuration.

[0023] Preferably, the apparatus comprises an air
purge gas regulator operable to control fluid flow into the
enclosure.

[0024] The apparatus comprises various sensors in-
cluding one or more of: a pressure differential sensor,
internal gas sensor and an oxygen level sensor.

[0025] Preferably, on detection by the pressure differ-
ential sensor of a predetermined air pressure in the en-
closure and on detection by the oxygen level sensor of
a predetermined oxygen level concentration in the en-
closure the air and purge regulator closes to prevent fur-
ther air supply into the enclosure.

[0026] Preferably, the apparatus comprises circulation
fan means configured to circulate air present in the en-
closure through a carbon dioxide scrubber means and
back into the enclosure.

[0027] The circulation fan means is operable on a con-
tinuous loop to ensure that carbon dioxide breathed into
the enclosure by the user and present in the enclosure
is removed and air cleaned of the carbon dioxide is cir-
culated back into the enclosure as breathable air. The
oxygen level sensor will ensure predetermined oxygen
levels are maintained in the enclosure.

[0028] Preferably, the apparatus comprises an internal
gas detector operable to detect a non-human breathable
ortoxicgasinthe enclosure, whereby when anon-human
breathable or toxic gas is detected the controller means
activates an alarm and beacon operable to provide a vis-
ual and audible warning to the user inside the enclosure
ofthe presence of the non-human breathable ortoxic gas.
[0029] Preferably, the apparatus comprises a damp-
ener actuator operable when activated by the controller
means to move an air dampener between an open and
closed position.

[0030] Preferably, when the internal gas detector de-
tects a non-human breathable or toxic gas in the enclo-
sure the dampener actuator activates and opens the air
dampener and the circulation fan increases speed to ex-
pel air out of the enclosure and the air and purge gas
regulator activates to pump air from the human breath-
able air supply means into the enclosure. replacing air in
enclosure.

[0031] Preferably, when the internal gas detector no
longer detects non-human breathable or toxic gas or in
enclosure the dampener actuator closes the air damp-
ener and the circulation fan returns to normal speed.
[0032] Once the pressure differential sensor detects
the correct pre-determined pressure and the oxygen gas
monitor detects the correct pre-determined oxygen levels
the controller means will activate the air and purge reg-
ulator to close.

[0033] Preferably, ifthe pressure differential sensor in-
dicates that internal pressure has dropped below a pre-
determined level the controller means will activate and
open the air and purge gas regulator thereby increasing
the levels of oxygen and inert gas as required until the
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desired pre-determined level of pressure is achieved at
which point air and purge gas regulator will close.
[0034] Preferably, if oxygen gas monitor detects the
oxygen gas levels are too high or too low the controller
means will activate the air and purge gas regulator to
open increasing the levels of oxygen or inert gas as re-
quired until a desired pre-determined level of oxygen gas
is achieved at which point air and purge gas regulator
will close.

[0035] The invention will be more clearly understood
from the following description of some embodiments
thereof, given by way of example only, with reference to
the accompanying drawings, in which:

Figures 1A to 1E show a portable protective enclo-
sure apparatus configured according to the present
invention moving between a stowed stored configu-
ration and an extended configuration providing a pro-
tective enclosure for an operator,

Figure 2 shows the portable protective enclosure ap-
paratus of Figure 1E in the extended deployed con-
figuration showing an operator positioned within the
enclosure, and

Figure 3 shows the portable protective enclosure ap-
paratus of Figure 1E in the extended deployed con-
figuration with a section cut away to show internal
parts of the apparatus, and

Figure 4 is a schematic representation and layout of
a portable protective enclosure apparatus according
to the invention,

[0036] Referringtothe drawings, andinitially to Figures
1A to 1E and Figures 3 and 4, there is shown a portable
deployable enclosure apparatus 1 configured to move
between a stowed portable configuration, as shown in
Figure 1A, and an extended deployed configuration pro-
viding shelter in the form of an enclosure for an operator,
as shown in Figure 1E and Figures 2 and 3.

[0037] The apparatus 1 comprises a casing, indicated
generally by the reference numeral 2. The casing 2 is
optionally made from an injection moulded plastic or a
lightweight metal, such as aluminium. The casing 2 may
also be flexible and configured from a plurality of inter-
connected connected foldable panel sections 3. The cas-
ing 2 is provided as a lightweight carrycase with a gas
tight seal. The apparatus 1 when stowed, is thus fully
contained within the casing 2 which is fully portable and
may be carried by an operator.

[0038] One or more of the panel sections 3 of the cas-
ing 2 is configured as a flooring or base 16 and so extend
along the ground in use so that the enclosure 4 thereby
seats on the flooring or base 16 when the apparatus 1 is
in the extended configuration. The provision of a flooring
or base 16 for the enclosure configured from panel sec-
tions 3 of the casing 2 prevents direct contact between
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the enclosure 4 and rocks or other objects on the ground
and so avoids the risk of damaging the material of the
enclosure 4.

[0039] The casing 2 houses and stores for subsequent
deployment an enclosure 4 which is configured when de-
ployed to extend out of the casing 2 to provide a fully
sealed shelter 5 for atleast one operator 6. The enclosure
4 is made of a flexible material, such as fabric, plastic or
metal foil or combinations thereof, that is gas or fluid im-
permeable. The enclosure 4 may be rolled or folded with-
in the casing 3 for efficient and seamless deployment to
extend from the casing 2.

[0040] The casing 2 comprises an activation means
provided as alid orremovable partor panel 3 of the casing
2, whereby opening or engaging the lid or removable
panel triggers the activation of the support member 7 of
the apparatus 1, which, when activated, moves the ap-
paratus 1 from a stowed portable configuration in which
the enclosure 4 is stored within the casing to an extended
configuration in which the enclosure 4 is deployed out of
the casing 2 and provides a fully sealed shelter 5 for at
least one person or operator 6. In use the operator will
upon activation of the apparatus 1 roll out the panels
section 3 as shown on Figure 1B. The panel section 3
may also be automatically deployed upon activation of
the casing 2.

[0041] The support member 7 is configured when ac-
tivated to receive an inflating fluid, whereby when inflated
the support member 7 provides a frame support for the
enclosure 4 in the extended configuration. The enclosure
4 comprises a substantially gas impermeable re-sealable
entrance or doorway 17 through which an operator can
enter and exit the enclosure 4. In Figure 1C the entrance
is in the open position while the apparatus 1 is transition-
ing from the stowed portable configuration to the extend-
ed configuration. The activation of the enclosure 4 is
shown in Figure 1C, where the operator 6 is entering an
entrance 17, and the entrance 17 is sealed in Figure 1D.
[0042] The inflatable support member 7 may be inte-
grally formed as an arrangement of fluidly interconnected
tubes or tubing within the fabric or material of the enclo-
sure 4 and forms a skeleton to maintain the desired shape
of the enclosure 4 when inflated. Alternatively, or in ad-
dition to the inflatable support member 7, the apparatus
1 may comprise a support member 7 provided as ten-
sioned support poles operable when activated to self-
deploy to provide the frame support for the enclosure 4
in the extended configuration.

[0043] In addition to the human breathable air supply
means 8, the apparatus 1 further comprises an inert gas
fluid supply means 9 for supplying inert gas as the inflat-
ing fluid to the inflatable support member 7. The appa-
ratus 1 is configured to move between the stowed port-
able configuration and the extended configuration upon
activation by injecting or allowing the inflating fluid to flow
into the support member 7, as shown in Figures 1C and
1D. The flow of the inflating fluid into the support member
is permitted on triggering of the activation means of the
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apparatus 1. Conversely, should the support member 7
be only provided as tensioned support poles, the inert
gas fluid supply means need not be required for inflating
the support member 7.

[0044] Also provided within the casing 2 is a human
breathable air supply means 8 which may be provided
as bottled gas or as a chemical oxygen generator. The
enclosure 4 receives air supply from the human breath-
able air supply means 8 to fully inflate the enclosure 4
with breathable air and provide an over or positive pres-
sure with the enclosure 4, as shown in Figure 1E.
[0045] The apparatus 1 this has a two-stage inflation
deployment process, the first part involves inflating the
inflatable support member 7 with inert gas from the inert
gas fluid supply means 9 to provide the skeleton for the
enclosure allowing the operator to enter the enclosure 4
via entrance 17, and the second part, once the operator
is inside the enclosure 4 and the entrance 17 is sealed,
manually or automatically activating the human breath-
able air supply means 8 to fully inflate the enclosure 4
with breathable air to provide an over or positive pressure
within the enclosure 4 to thereby maintain pressure within
the enclosure 4 that is higher than pressure outside of
the enclosure 4.

[0046] As shown in Figure 3, also provided is a user
operated control panel device 10 configured to be posi-
tioned within the enclosure 4. The control panel device
10 comprises wireless and/or a wired communications
means so that wireless signals and/or wired signal com-
munications may be sent and received by a remote com-
puter processor or computer enabled devices, such as
a laptop, smart mobile phone, computer tablet or pad, or
other device, to facilitate communication between the op-
erator sheltering in the enclosure 4 and third parties, such
as rescue service personnel. Wireless signals may be
provided by one or more of Bluetooth, RFID, WIFI, near
field communications, SMS or other known communica-
tions methods in the art. An operator 6 may use the con-
trol panel device 10 within the enclosure 4 to enable voice
calls and other communications by using phone device
11 and global positioning system 12 communicatively
coupled with the control panel device 10.

[0047] As shown in Figure 4 one or more of the inter-
connected connected foldable panel sections 3 of the
casing 2 is configured as a photovoltaic cell means 13
operable to convert light energy into electrical energy to
supplement a battery 14 supplying energy to power func-
tions of the apparatus 1. An electrical dynamo means 15
is also provided to supplement the battery 14 powering
the apparatus 1.

[0048] Controller means 20 is operable to regulate the
supply of human breathable air into the enclosure 4 when
the apparatus 1 is in the extended configuration. The
controller means 20 operates the breathable air supply
means 8 and the inertgas fluid supply means 9toregulate
air pressure within the enclosure and ensure that pres-
sure within the enclosure 4 is higher than pressure out-
side of the enclosure 4 in the ambient air. By maintaining
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such positive pressure within the enclosure 4 toxic gases
in the ambient air outside the enclosure 4 are preventing
from flowing into the enclosure 4.

[0049] The apparatus 1 comprises various sensors in-
cluding a pressure differential sensor 21, internal gas
sensor 22 and an oxygen level sensor 23.

[0050] When the activation means is triggered power
to the controller is put into a standby mode and the sup-
port member 7 deploys with the enclosure 4. The panel
provided as the photovoltaic cell means 13 is also de-
ployed. If the support member 7 is provided as inflatable
tubing it will be inflated with inert gas from the inert gas
supply means 9. Alternatively, or additionally, flexible
poles held in tension will self-deploy on triggering the
activation means to provide the support member skele-
ton.

[0051] The enclosure 4 deploys with the entrance hav-
ing 17 comprising a resealable gas tight seal 18 in its
open position to allow the operator 6 seeking shelter to
enter the enclosure 4. Once inside the enclosure 4 the
operator 6 closes the entrance 17 by sealing the gas tight
seal 18 and activates the controller means 20 by inter-
acting with a user interface provided on the control panel
device 10.

[0052] When activated the controller means 20 acti-
vates an air purge gas regulator 24 which opens and
closes to permit and restrict the flow of air from the human
breathable air supply means 8 thereby inflating the en-
closure 4 with a breathable atmosphere. Circulation fan
25, pressure differential sensor 21, internal gas detector
22 and oxygen gas level sensor 23 are all activated.
[0053] Pre-setor predetermined desired pressure and
oxygen levels operable within the enclosure 4 are pre-
set or may be adjusted at user interface means of the
control panel 10. Once the controller means 20 receives
a signal detecting the desired pressure and oxygen levels
within the enclosure at the respective pressure differen-
tial sensor 21 and oxygen level sensor 23 the air and
purge regulator 24 will close and the controller means 20
will enter a monitoring mode during which conditions
within the enclosure 4 are continually monitored by sen-
sors 21, 22, 23.

[0054] The circulation fan 25 will pass the air within the
enclosure 4 on a continuous loop through a carbon diox-
ide scrubber 26 to remove carbon dioxide gas exhaled
by the operator 6. The cleaned air will then pass through
the oxygen gas sensor 22 for recirculation back into the
enclosure 4 when the oxygen gas sensor 22 detects the
correct predetermined oxygen level in the recirculated
air. Ifthe oxygen levels in the air received from the carbon
dioxide scrubber 26 are too low, then the air is recircu-
lated back to the carbon dioxide scrubber 26 for further
cleaning.

[0055] Theapparatus 1 will continue to operate in mon-
itoring mode maintaining a breathable over /positive
pressure atmosphere within the enclosure 4.

[0056] If the internal gas detector 22 detects non-
breathable or toxic gas in the enclosure 4 the controller
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means 20 will enteralarm mode and an alarm and beacon
27 will trigger providing a visual and audible warning to
the operator 6 of the situation regarding the existence of
anon-breathable or toxic gas in the enclosure 4. A damp-
ener actuator 28 triggers the opening of an air dampener
29 and the circulation fan 25 increases speed expelling
contaminated air out of the enclosure via the air damp-
ener 29. The air and purge gas regulator 24 is activated
and air from the breathable air supply means 8 is supplied
into the enclosure 4. When the internal gas detector 22
no longer detects the non-breathable or toxic gas in the
enclosure 4, the dampener actuator 28 triggers the clo-
sure of the air dampener 29 and the circulation fan 25
returns to normal speed. Once the controller means 20
detects the desired predetermined pressure detected at
the pressure differential sensor 21 and the oxygen levels
as detected by the oxygen level sensor 23 are returned
to the desired level the air and purge regulator 24 will
close and the apparatus will return to monitoring mode.
[0057] Ifthe pressure differential sensor 21 detects that
internal pressure within the enclosure 4 has dropped be-
low a certain desired or predetermined or pre-set level
the controller means 20 is signalled to activates the air
and purge gas regulator 24 which permits the flow of air
from the breathable air supply means 8 increasing the
levels of oxygen within the enclosure 4 and also inert gas
from the inert gas fluid supply means 9 as required until
the desired positive or over pressure is achieved within
the enclosure 4, at which point the air and purge gas
regulator 24 will close.

[0058] Ifthe oxygen gas sensor 23 detects that oxygen
gas levels in the enclosure 4 are too high or too low the
controller means will activate the air and purge gas reg-
ulator 24 increasing the levels of oxygen or inert gas to
the desired levels as required, and when the desired lev-
els are achieved, as detected by the oxygen gas sensor
23 the air and purge gas regulator 18 will close.

[0059] Aspects of the present invention have been de-
scribed by way of example only and it should be appre-
ciated that additions and/or modifications may be made
thereto without departing from the scope thereof as de-
fined in the appended claims.

Claims

1. A protective enclosure apparatus configured to
move between a stowed portable configuration and
an extended deployed configuration providing shel-
ter in the form of an enclosure for at least one oper-
ator, the apparatus comprising:

a portable casing fully containing the apparatus
when in the stowed portable configuration,

a human breathable air supply means,

an enclosure configured to receive air from the
air supply means,

controller means to regulate the supply of air
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from the human breathable air supply means
into the enclosure when the apparatus is in the
extended configuration and to maintain pres-
sure within the enclosure that is higher than
pressure outside of the enclosure,

whereby, the casing comprises an activation
means which is operable, when triggered, to ac-
tivate a support member which moves the ap-
paratus from a stowed portable configuration in
which the enclosure is stored within the casing
to an extended configuration in which the enclo-
sure is automatically deployed out of the casing
and provides afully sealable shelter thatextends
from the casing.

The portable protective enclosure apparatus as
claimed in Claim 1, in which the activation means is
provided as a lid or removable panel of the casing,
whereby opening the lid or removable panel auto-
matically activates the apparatus from the stowed
portable configuration to the extended configuration

The portable protective enclosure apparatus as
claimed in Claim 1 or Claim 2, in which the support
member is configured on activation to receive an in-
flating fluid, whereby wheninflated the support mem-
ber provides a frame support for the enclosure in the
extended configuration.

The portable protective enclosure apparatus as
claimedin Claim 3, inwhich the apparatus comprises
an inert gas fluid supply means for supplying inert
gas as the inflating fluid to the inflatable support
member, and the apparatus moves between the
stowed portable configuration and the extended con-
figuration by injecting the inflating fluid into the sup-
port member.

The portable protective enclosure apparatus as
claimed in Claim 1 or Claim 2, in which the support
member provided as tensioned support poles oper-
able when activated to automatically self-deploy to
provide a frame support for the enclosure in the ex-
tended configuration.

The portable protective enclosure apparatus as
claimed in any one of the preceding claims, in which
the casing containing the apparatus is configured
from a plurality of connected foldable panel sections,
in which a panel section of the casing is configured
as a flooring or base for the enclosure.

The portable protective enclosure apparatus as
claimed in any one of the preceding claims, in which
the casing is a lightweight carrycase.

The portable protective enclosure apparatus as
claimed in any one of the preceding claims, in which
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10.

1.

the casing contains a user operated control panel
device configured for voice calls and communica-
tions and GPS positioning signalling means, and the
control panel device is fixedly located within the en-
closure in the extended configuration.

The portable protective enclosure apparatus as
claimed in any one of the preceding claims, in which
a panel section of the casing is configured as a pho-
tovoltaic cell means operable to convert light energy
into electrical energy to supplement a battery pow-
ering the apparatus.

The portable protective enclosure apparatus as
claimed in any one of the preceding claims, in which
the apparatus comprises a circulation fan means
configured to circulate air present in the enclosure
through a carbon dioxide scrubber means and back
into the enclosure, in which the circulation fan means
is operable on a continuous loop to ensure that car-
bon dioxide breathed into the enclosure by the op-
erator and present in the enclosure is removed and
air cleaned of the carbon dioxide is circulated back
into the enclosure as breathable air.

The portable protective enclosure apparatus as
claimed in any one of the preceding claims, in which
the apparatus comprises an internal gas detector op-
erable to detecta non-human breathable ortoxic gas
in the enclosure, whereby when a non-human
breathable or toxic gas is detected the controller
means activates an alarm and beacon operable to
provide a visual and audible warning to the operator
inside the enclosure of the presence of the non-hu-
man breathable or toxic gas.
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