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EMERGENCY VI SI ON APPARATUS FI ELD OF THE | NVENTI ON The
present invention is generally directed to an
w@ppansmss to enabl e an operator to maintain vPGIIEE2009/002792
contact with instrunments or other visual sources of
data after visionobscuring matter, such as snoke
and/or particulate matter froma fire, has invaded the
operator's environnent. In particular, the present
invention relates to a systemthat provides a clear
vi ew outside the wi ndshield and of the instrunent
panel in an aircraft cockpit, thereby providing the
pilot with vital information for guiding the aircraft
to a safe landing after such as snoke or other
Vi si on-obscuring matter, invades the cockpit
ar ea. BACKGROUND OF THE | NVENTI ON The present invention
is related to U S. Patent Nos. 4,832,287; 5,318, 250;
5,202,796; 5,947,415; 6 ,082 ,673 and 6, 460, 804. Prior
art energency vision assurance systens use inflatable
encl osures with view ng panels at opposite ends of the
encl osures to gap the di stance between the pilot's
face mask and the wi ndshield or the instrunent pane
to allow the pilot access to visual information to

hel p hi m oper at e gpERUENGYEMISTON R EMeMuPf a snoke
generating energéNcy I n the Cockpit.

FIELD OF THE INVENTION

The present invention is generally directed to an apparatus
to enable an operator to maintain visual contact with
instruments or other visual sources of data after vision-
obscuring matter, such as smoke and/or particulate matter from a
fire, has invaded the operator’s environment. In particular,
the present invention relates to a system that provides a clear
view outside the windshield and of the instrument panel in an
aircraft cockpit, thereby providing the pilot with vital
information for guiding the aircraft to a safe landing after
such as smoke or other vision-obscuring matter, invades the

cockpit area.
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SUMVARY OF THE | NVENTI ON The present invention
provi des an energency vi sion apparatus for providing
W@eooop&I0at or in a station visual access to i nfPCTEHS10091002792
during a vision-obscuring energency, conprising an
expandable first enclosure filled with clear air, the
first enclosure having front and rear transparent
panels to allow an operator visual access through the
first enclosure to a first source of information
di sposed in front of the front panel; an expandabl e
second enclosure filled with clear air, the second
encl osur e havi n(BACKERPUNBNEGF ZHE ANVENRIQNrent front

panel for being disposed in proximty to a second
sobireePBeSERF of REENEACNA 1Fi FSLataRer® di-spodeth At thiRs -

I th d I t b
4,83 1 ekl 23& 3har 450ho0r FBRe SR 68 1 ge . ChadGegnly =nd
£ 0 i nformati on through the second encl osure
6, 4%&0%5 panel and a first display operably connected to
I I
DB PATELE, LB, L8100 2Bl S5aAl SAN racavie

encwg&ygg Lbe fgaéalﬁgc QsURe ear, g%%@ellte E%%soroeéeme

nvention al so provirdés an emer gency Vi si on appar at us

enciQEuPESVEY agpaehel besabh Rl bt wernd teRCKRiI o Vi Udlce mask and
access to informati on duri ng a vi Ssion- obscuri ng

the BPERESAEY1dCORPERSI RE s utepRNgablea fid i1 1RNEIQSAUINSIi 1ot access
filled with clear air, the first enclosure having

to fri@ﬁ&lamdfbemét&banspamn@ pdnelopetratal laowaai pitoft in the
vi sual access through the first enclosure to the

event of a smoke generating emergency in the cockpit.

SUMMARY OF THE INVENTION

The present invention provides an emergency vision
apparatus for providing an operator in a station visual access
to information during a vision-obscuring emergency, comprising
an expandable first enclosure filled with clear air, the first
enclosure having front and rear transparent panels to allow an
operator visual access through the first enclosure to a first
source of information disposed in front of the front panel; an
expandable second enclosure filled with clear air, the second
enclosure having a rear panel and a transparent front panel for
being disposed in proximity to a second source of information; a
first camera disposed at the rear panel of the second enclosure,

the camera being directed toward the front panel to image the
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outside of a cockpit through a w ndshield; a display
operably associated with the first enclosure to be
wOor®Phs®sd 0 t he operator through the first encP@BFUSE09/002792
rear panel; and neans for providing flight information
input to the display. BRI EF DESCRI PTI ONS OF THE
DRAWNGS Fig. 1 is a rear perspective view of an
aircraft cockpit, showi ng an enbodi nent of the present
invention in use by a pilot during a vision-obscuring
energency. Fig. 2Ais a side elevational view of Fig.
1. Fig. 2B is an enlarged fragnentary cross-sectiona
secandveeuken $f okm FpgmazAonshbwbnght heepsgcomehiensilopure front
di splay inside an inflatable enclosure.Fig. 2Cis an
paneh & daffh@ﬁ’én?‘é??léb’o%%ééﬂ-b’oﬁﬁpn@icé\‘ﬁdt eertrs spmera, the

Fig. 2A, show ng the placenent of a di splay Qut Si
dlSR]h%Y|kPﬁ}%‘Ea‘BP%r%H&Vo§GFQClPF§d 9ith EhehBrafasnsigsure to be

i f fl
V18¥%§<¥V.§?|ale§b?@eéﬁ§9 stheolefigthg F§uTR, gZ{cl@eruerteg%’avre panel.
vifiHe Prélef e%pjé}rggggnﬁgﬁngxgggégaﬁ ot 35! BHRRRHS} Yo ion

appacrogwug@{ Bpogs?&lnl;asa”s%cm& yﬂ%oltn%r gﬁ;}bﬁ@ﬁr@lmual

ront “péerspective of the exp
accé%gﬂ5@“Iﬁf8fm§t90n4durlng a vision-obscuring emergency,

comprising an expandable first enclosure filled with clear air,
the first enclosure having front and rear transparent panels to
allow a pilot visual access through the first enclosure to the
outside of a cockpit through a windshield; a display operably
associated with the first enclosure to be visible to the
operator through the first enclosure rear panel; and means for

providing flight information input to the display.

BRIEF DESCRIPTIONS OF THE DRAWINGS

Fig. 1 is a rear perspective view of an aircraft cockpit,
showing an embodiment of the present invention in use by a pilot
during a vision-obscuring emergency.

Fig. 2A is a side elevational view of Fig. 1.

Fig. 2B is an enlarged fragmentary cross-sectional view
taken from Fig. 2A, showing the placement of a display inside an

inflatable enclosure.
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Fig. 6 is a rear perspective view of the enclosure of
Fig. 4 , shown in a collapsed conpact configuration
wo e0oasmdage. Fig. 7 is simlar to Fig. 1 , shpou/nsopden2792
pil ot noving the expandabl e enclosure to a different
position on the instrunment panel . Fig. 8 is a
cross-sectional view taken along line 8-8 in Fig. 1
showi ng i mages from outside the wi ndshield and of the
instrument panel. Fig. 9 is a rear perspective view of
an aircraft cockpit, show ng another enbodi nent of the
present invention in use by a pilot . Fig. 10 is a .
siikg el 2vai $ onnl enleawgefl FrggmgntpRiry. Crosisssgdiigmal view
perspective view of an expandabl e encl osure of Fig. 9 _
taken shol Nl ¢ wolli sphaysngi §pesedasemend Pfoft didRapfoutside
the enclosure. Fig. 12 is a fragnentary
the c}pEkataktf oRBFLOPBW,t aken along line 12-12 in Fig.
11, . Fig, 13 is,a rear perspecti.ve view.of FEig.  11..
S ng> the BXPRNALBFE GREPdSIIE™ fffa (Ao dpsadioving a manual
flattene onpa h st figuration. Fig. 14 is a
pum@ig a%ng%%ﬁlﬁg f & 6gﬁgg%ﬁﬁﬁguSg%gﬁgue%ﬁandable
CNEL 95U e; OF 5 FLs 1 e Ehlotlve $i@usiote o8l Ud RN e
viewgof anot her - enb 5|n€nt of i
enclosure used in the apparatus of Fig. 1, shown in an expanded
and deployed configuration for placement over the instrument
panel.

Fig. 5 is a front perspective of the expandable enclosure
of Fig. 4.

Fig. 6 is a rear perspective view of the enclosure of Fig.
4, shown in a collapsed compact configuration for stowage.

Fig. 7 is similar to Fig. 1, showing the pilot moving the
expandable enclosure to a different position on the instrument
panel.

Fig. 8 is a cross-sectional view taken along line 8-8 in
Fig. 1, showing images from outside the windshield and of the
instrument panel.

Fig. 9 is a rear perspective view of an aircraft cockpit,
showing another embodiment of the present invention in use by a
pilot.

Fig. 10 is a side elevational view of Fig. 9.



the present invention. Fig. 16 is a functional bl ock
di agram showi ng the aircraft flight information
waymbasiosbnnected to a display as used i n the PCEES09/002792

i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON An

enbodi nent of an energency vision apparatus 2 made in

accordance with the present invention is disclosed in

Fig. 1 . Although the apparatus is shown in the

context of an aircraft cockpit, the invention can be

used in other simlar environments where an operator

in a station requires access to information froma

sofitge, 1duél as faPntnPuFRaat ymaliewnf mp sexpandable

vi si onobscuri ng energency, such as a snoke generating
encggghtre pfakplesdr SpErare Wadicrlane 4 ROmediak the front

control station, a nuclear power plant control room or
pangﬁyogtﬁgp EPCtPCH Senvi ronnent s where the need exists

for.an eratqQr to continue to operate in case of

vi %8h-g%s%5rﬁn5&€ﬁgFﬁg ¢y, %ﬁﬁ:éiié% %ﬁp%ﬁn %e%rtgken along

11 8t2§L actigylatq matter invades the operator station
&N oéﬁlgeratgé the visibility between the operator

ang; thegontr @l Ranel,e ARGl YeWSf er{h€ 11, showing the
i nstrunment, control panel or critical sources of

exphAHADTBL AR 1S udeSRSQd dol IFIPRRE! A1t tsddd PcohPect stowage
operator nmust have visual access to the information in

con€@garatibsi.on- obscuring event occurs in the operator
station. The apparatus 2 includes an inflatable
en€ligsuid 4sfar view as seen by the pilot through the
expandable enclosure of Fig. 10.
Fig. 15 is a side elevational view of another embodiment of
the present invention.
Fig. 16 is a functional block diagram, showing the aircraft

flight information system connected to a display as used in the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

An embodiment of an emergency vision apparatus 2 made in
accordance with the present invention is disclosed in Fig. 1.
Although the apparatus is shown in the context of an aircraft
cockpit, the invention can be used in other similar environments
where an operator in a station requires access to information
from a source, such as an instrument panel, during a vision-

obscuring emergency, such as a smoke generating event. Examples
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allowing the pilot to see through the w ndshield 6
during a vision-obscuring energency, such as when the
wW@omkps1056i I 1s up with sight obscuring snoke. HA¢EUS2009/002792
apparatus 2 al so includes an expandabl e enclosure 8 to
allow the pilot to see the instrunment panel by neans
of a canera 10 connected to a display 12, such as a
LCD or the like. Both the inflatable enclosure 4 and
t he expandabl e encl osure 8 are nade of an airtight
fabric, such as ripstop Nylon or other flexible,
pllable material so that they can be folded into a
of @@ﬁpaéprcéﬁﬁrcg@pét i331® whSmbastr ing pent ek e3¥d oo @ nuclear

the inflatable enclosure 4 has a front pane
poqu abap‘épppaﬁé&l LRO8 &t 2 ;P%}%fpecorltfol%hf%? fgnments

t f dshj el

enok S KERY BT LT SR T LS e s
Th I I I

caolEb8) g URLRNLA AN 8 SIELORS, 4 10, Y e Bfhe or

othEP Qknguﬁgges%%eﬁyf“¥H$§ E%'ﬂﬂéa %égofIE%at'on and

ata e encl osure , past t ront panel 14

oblile@rgb@swtﬂ@sk}ll%ll%ﬁldcty G Wt SN Méf‘gand the control
enmergency. The inflatable enclosure 4 may be inflated

panBY.a Ratbeuynpawer ethddeoweie Lt aquinpped Wdht 88l panel or
appropriate filter 19 so that air drawn fromthe

cricaekpi touscadvatt dgeausiat ifdr tier et sfograd tircubkmt @perator
matter to provide clear air within the inflatable
stagénohepstihe ¢perAmcal musiséap@® sl oper atcesonectieed information
the blower 18 and the interior of the inflatable
in eaékoguVésdon-pscuring event occurs in the operator station.
The apparatus 2 includes én inflatable enclosure 4 for
allowing the pilot to see through the windshield 6 during a
vision-obscuring emergency, such as when the cockpit fills up
with sight obscuring smoke. The apparatus 2 also includes an
expandable enclosure 8 to allow the pilot to see the instrument
panel by means of a camera 10 connected to a display 12, such as
a LCD or the like. Both the inflatable enclosure 4 and the
expandable enclosure 8 are made of an airtight fabric, such as
ripstop Nylon or other flexible, pliable material so that they
can be folded into a compact configuration when not in use.
Referring to Fig. 2, the inflatable enclosure 4 has a front
panel 14 appropriately substantially shaped to conform to the

curvature of the inner surface of the windshield 6. The front

panel 14 is made of a transparent plastic material. The
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i nflatabl e enclosure 4 may al so be equi pped with a
manual air punp 22 with a filter 21 to naintain the
WEe@s4smos0o wi t hin the encl osure in case the poweCT/US200$1¢02792
bl ower 18 is disrupted or exhausted, as shown in Fig.
3 . The manual punp 22 may al so be used as the primary
supplier of clear air for inflating the enclosure 4.
The inflatable enclosure 4 is advantageously | oosely
inflated such that it will substantially conformto
and seal against the windshield 6 so as to excl ude
snoke or other visionobscuring matter fromthe pi
inflphabde sNgROSHESG thdEshy a‘leladRNFtaﬁ@lpﬂ{%talﬁ%l}Bﬁde %t
access thr 6gh the windshield. A relief valve 2

trafPPaganE hB AEedEuRE LTI X 13t [ BT GncF 93 e 4Ehrough

the g RRERRABT PRy oGPGO o SEaC UG G past the front
pank{" $4ULAK! LhEs, 9048 W fass Lowhi G dfod Sopreoped

0 di'spl ace any Vision-1np er on suc

eme%ﬁéﬁé(}es THEE i %'l' b‘i%' \é%c%%é%%v'@%?af'wir?@fé‘@@d%y a

e 1hflating fil tere air toregulatethe a

bat§é§§5gbﬁe‘£’ehhbﬁoﬁ,ﬁ& anRClRpuDH wiRef & Id8pb PRSKid0e filter 19
Fig the inflatable enclosure 4 is Lshaped with a

so Baatzantabdrpant ifedml4 handoxiE iialadeidi e d®s1yheiltered of

vertical portion 26 is advantageously sized so as not
partidcuhbeef aaeteirt ot pe-ovariepullatarom iof witeh Mrokteh¢ htwfibdtable

all its necessary novenents. The display 12 is
enclipsposed - at Anheifrr (wtse 20 is operably connected to the blower
18 and the interior of the inflatable enclosure 4. The
inflatable enclosure 4 may also be equipped with a manual air
pump 22 with a filter 21 to maintain the pressure within the
enclosure in case the power to the blower 18 is disrupted or
exhausted, as shown in Fig. 3. The manual pump 22 may also be
used as the primary supplier of clear air for inflating the
enclosure 4.

The inflatable enclosure 4 is advantageously loosely
inflated such that it will substantially conform to and seal
against the windshield 6 so as to exclude smoke or other vision-
obscuring matter from the pilot's line of sight and thereby
allow the pilot wvisual access through the windshield. A relief
valve 23 allows the pressure within the inflatable enclosure 4

to be regulated and allows the enclosure to substantially

conform to and seal over the irregqularities on the surfaces to
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end portion of the vertical portion 26. The display 12
may be installed inside the inflatable enclosure 4 ,
W@gooshsmm i n Fig. 2B, or outside, as shown i n FCHYUSAE®/002792
For the outside installation of the display 12, a
front panel 28 of the vertical portion 26 is nade of a
transparent plastic nmaterial. A pocket 30 is forned
between the front panel 28 and another panel 32 to
support the display 12 outside the inflatable
enclosure 4 . For the inside installation, the display
12 i s attached by conventional nmeans to an jnside
whigQr fhcéSoPreRecr 6%t JFafd dUgPlacCesigh Y My immiring
Referrin o Figs. 4, 5 and 6 ., the enclosure 8,
mattgg 88e§gSLpFP£%Ia€esﬁ-de\F€éﬁ féﬂ?tllﬁic-pﬁ’&‘rjtveed 4y REQGI{es slow

real e 8e 3Bngndnid S a TGt v s T b daed 4 O It G o te L=
prelggr§p§ﬁggig6tﬁgl%W%fg% I_%pgllosure 8 to be conpressed
an e

ated to a compact configuration when not

| NHS@e r23nghBWR K RFiFd.g.6 2, TR SRIANG 38 d S ASEErd 04 55 1-
&e"bg; sSNnown

force the énclosure 8 i'nto an expan position,

shap8dFk@sh 4 8B&i%ontWeRdra BNUOIHE B el dOegbtPion 26.
expand fromthe action of the spring 36, air fromthe

TheCO6kpital Spdrawdnt PrEOUGHh adividrltaefe A% 1 yMH iGAed Ssd Nas not to

conmuni cation with the interior of the enclosure,
intehéeebywithl cthg whaeipuletiaon wd ure ofokaererml@isusi®l 8its

with clear air. The filter 42 is designed to filter
neceapReyomogenentpgar t iThe atispiaivt 2 iirs tdissmiged mt the front

provide clear air within the
end portion of the vertical portion 26. The display 12 may be
installed inside the inflatable enclosure 4, as shown in Fig.
2B, or outside, as shown in Fig. 2C. For the outside
installation of the display 12, a front panel 28 of the vertical
portion 26 is made of a transparent plastic material. A pocket
30 is formed between the front panel 28 and another panel 32 to
support the display 12 outside the inflatable enclosure 4. For
the inside installation, the display 12 is attached by
conventional means to an inside surface of the front panel 28,
as shown in Fig. 2B.

Referring to Figs. 4, 5 and 6, the enclosure 8 includes a

pliable sidewall 34 supported by a coil spring 36. The sidewall
34 encloses front and rear panels 38 and 40 to provide a sealed

interior volume. The spring 36 allows the enclosure 8 to be

compressed and deflated to a compact configuration when not in
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encl osure 8 . The enclosure 8 includes handle straps
44 to allow the pilot to conveniently nove the
wepebosse 8 to different portions of the instPCIESL009/002792

panel as needed (see Figs. 7). Fasteners 46 are used

to secure the enclosure 8 to the instrument panel. The

fasteners 46 may be nade of hook-and-1 oop fasteners,

such as Velcro (tradenmark), or other standard fastener

devi ces. The transparent front panel 38 is made of

pliable material to allowit to conformto the

irregularities on the front face of the instrument
usepaAs| ShPNB dBNEAE-16-i s ThecwiPed D Ihd § duragpmheto 4force the

The canera 10 has a field of view that substantjally

encLRgyhpasses tPhaPWEHPRSRE POSHHIBY HP Bhctbsiyesg 4 and 5.

I i cked by th 10 itted to.
whepnERG: SRFLOSE5eT 8 i By By ChE A LT ert iy Lion of the
spr?g§.k3%9 FELQ f}‘om ttli]x% %%%%r %ttu%. 2drsav}ﬁs%q1€ol'{5<%l'pga 8ijter 42,

VI S1 ONn-0DbScuri ng energency, Ssuc as a snhbke nmer gency,

whiEﬂ {8 §hr EBﬁfnhn(liE‘élf@.ioB mtﬁ)lr Q\HIed%.nttréq:imr_l .Q;f at%‘%sénéi)osure,

essential visualinformation to the operation an

thek@pgi Y1 0f nghenal hekalt orThe 1iudd ajrablfe et DssliLe 48 19ith
taken fromits stowage and inflated by the electric

cleBbower . 18TRE fFheternual iRURRsAZYneB HAEf Mews: ditdled €5r other

The bl ower 18 or punp 22 is equipped with a filter to
partitteéatehmasneke ipathieclads facomridve dzoeKpidr beforeithin the

being allowed inside the inflatable enclosure 4 , so
encihatirel 8ar Fhe Enkcleosout tBhanerdcldesurandlie stfdms abd eto allow

encl osure 4 is supported on the
the pilot to conveniently move the enclosure 8 to different
portions of the instrument panel as needed (see Figs. 7).
Fasteners 46 are used to secure the enclosure 8 to the
instrument panel. The fasteners 46 may be made of hook-and-loop
fasteners, such as Velcro (trademark), or other standard
fastener devices. The transparent front panel 38 is made of
pliable material to allow it to conform to the irregularities on
the front face of the instrument panel. The camera 10 is
secured to the rear panel 40. The camera 10 has a field of view
that substantially encompasses the width and height of the
enclosure 8. Images picked up by the camera 10 are transmitted
to the display 12 for viewing by the pilot.

Referring back to Fig. 1, the apparatus 2 is used during a

vision-obscuring emergency, such as a smoke emergency, in an

aircraft cockpit to provide the pilot access to essential visual
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gl are shield 48 and pushed against the w ndshield 6

such that the front panel 14 substantially conforns to
wW@roova3s@aced in close proximty to the w ndshP@r/tsS®09/002792

Snoke in the cockpit is, therefore, displaced by the

i nflatabl e enclosure 4 , giving the pilot a clear line

of sight between the rear panel 16 and the wi ndshield

6 . The enclosure 8 is also released fromits stowage,

allowing the spring 36 to expand the volune of the

encl osure 8 . The expansion draws air fromthe cockpit

through the filter 42 to fill the interior of the
inferpabsoret @i Fhecpparasiion R dRaddag ©fg ihe alrcraft. The
, osi tioned over and agai nst a desired portlon of
mffﬁ%%%%eﬁ{lcbaﬁélre héreli XGPs BFEET g Ss 41 }pilated by

38 the f f ot t
he 1 S REaP18 RE Achrar e BT CP%? fieed

dic¥% g%gilg réﬂ%&%unﬁ%t gn%l Qrog%h Eﬂl ;ac r%ﬁgh(g filter to

The €en rs 46 "are a

filE f@ﬁgoggh EQ?Eﬁ%ﬁ%% @35 %E%hﬁn§§; g;fron1t% being allowed

oW Ng osure 8 to be supporte

insiﬁétEHQEEBE@Q%Ebl@h%n%ﬁ%%%%elq has andeld ofr iWeW £i11s out
that substantially enconpasses the width and hei ght of

thet 88cEPSLO8Ur eT8e. ihiFQ aGAMBIEA ch 1R e MLl 8gSbyrted on the
connected to the display 12 by standard neans, such as

glatbesBli ggtioashapur pdemedk hgaddise tthensnirgidtoeld 6 such that

technol ogy, instead of being wired as shown. The
theeficbosupen8lmay bebstiahttec ltly diohfforrast fposit i ohspbaced in
close proximity to the windshield 6. Smoke in the cockpit is,
therefore, displaced by the inflatable enclosure 4, giving the
pilot a clear line of sight between the rear panel 16 and the
windshield 6.

The enclosure 8 is also released from its stowage, allowing
the spring 36 to expand the volume of the enclosure 8. The
expansion draws air from the cockpit through the filter 42 to
fill the interior of the enclosure with clear air. The
enclosure 8 is positioned over and against a desired portion of
the instrument panel, thereby displacing smoke between the front
panel 38 and the face of the instrument panel. The camera 10 is
accordingly provided with a clear view of the instrument panel
through the interior of the enclosure 8. The fasteners 46 are

attached to corresponding fasteners on the instrument panel,

allowing the enclosure 8 to be supported from the instrument

-10-
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the i nstrunent panel, as shown in Fig. 7, to allow
the pilot to see different sections of the instrunent
w@ael13703the encl osure 8 nmay al so be shifted toPWI/ES20091€02792

over head panels, the center console and side panels to

see and mani pul ate switches, circuit breakers, etc. as

necessary. Accordingly, the enclosure 8 as it is

shifted to different |ocations provides advant ageous

flexibility for the pilot to see the display or

readings on the desired instrunments and the status of
switches, circuit breakers, etc., that he may need

pan?é maRhBuFaMgreo 1&pé1|a§t@ e lg oy atiew tmégt %ﬂ%mthally
vi ew of the outS|g§ thr h the fr éP 14 and the
eneRPRASAFS) 676 Ak s 1oy %Lér%. i 4 fe camera

rtlon of th

10 Bhy Bl onar RS Ve koS seﬁ '@o&lpa”ei% dy'®standard

neabl PES 90 eoBIRISHNS QLASEAde TR IE S £y o
tecHﬁBY'Eg?S t A8 cRLLOL s 5 aﬁ@%&f&?% dd@ mation, such

ferrain aroun n-airport and al ong the fllght

roghe and1ethee fr akfy Ge HH ARPND PW LErent positions on
ofinformation is the instrunent panel that provides

thet hasprlifbn® panklli, ghts ishonTald an,g .SUch &s #lISPpeeisle pilot to

altitude, attitude, heading, etc. The 'second source of
seei di 6£rathonsaksad onsclafdehe hensovemtesad grarel s, The enclosure 8

center consol e and side panels where switches, circuit
maybeéakebs, sbtitedr ¢d odamedhchatveartieasl Ipinels, the center
console and side panels to see and manipulate switches, circuit
breakers, etc. as necessary. Accordingly, the enclosure 8 as it
is shifted to different locations provides advantageous
flexibility for the pilot to see the display or readings on the
desired instruments and the status of any switches, circuit
breakers, etc., that he may need to manipulate to operate the
aircraft.

Fig. 8 shows a view of the outside through the front panel

14 and the windshield 6. Also shown is the image on the display
12, showing a portion of the instrument panel. The pilot
generally requires to see two sources of information to operate
the aircraft. The first source of information is the view
through the windshield that provides the pilot with topographic

information, such as the terrain around an airport and along the

flight route and other traffic. The second source of

~-11-
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needs to see and mani pul ate as necessary. Referring to
Figs. 9 and 10, another enbodi nent of an energency
wor@onsroappar at us 50 i s di scl osed. The appar at BGI/B82009/002792
i ncl udes an expandabl e encl osure 52 used in
conjunction with the expandabl e enclosure 8 . A canera
54 is attached to the windshield 6 by standard neans,
such as a suction cup 56. The canera 54 is directed
t hrough the windshield 6 to i mage the outside
envi ronnment. The canera 54 is operably connected to a
di splay 58 which is viewable by the pilot through the
infexpakdapl é Seifdicosmsd mmenth Pl verdnalo P ehdes the pilot with
attached to the expandabl e enclosure 8 is oper
£1igh§od PAPERANIOR t R} S5 &/ TPk il F5t3fiso %FE%/\BBF%'

t.hrough t he pandable encl osure 52. _Referring

neaglf8, 92515, THhe Sl & hl bl 92 hhsh o {Fantncludes
enefBElp0.a0d B e Banely 62 BOLIOF i ob L S IRIES wnere

ranspare astic T8 'SPl AYs: 58

swi%%h@%e E‘i\é’%ﬁlﬁg E%Hm %%at teecré’ E%%( l%“catércﬁ‘ ﬁé‘{?'ﬁ’ﬁﬁegllot

has pliab '66. A spring 6 attac

neeHQ the sekdawal bl Rllaws dhaandosupe 52 to expand
fromits conpact stowage configuration, as best shown

| NREfgrridg @ iftigsdem eurdlamf igiytid OremiBSd SHEMA b8 an
Figs. 10 and 11. Afilter 70, which is in

emeCgENLR vdkiion wipda Madtad rilerisnrdiofc tidwedncl Diseir &pparatus 50
filters the anbient air of snoke or any particul ate
incimteer ago exipandelbdar exiglasimy dhéh uswsd den t blenpucdosonewith the
52 when it expands after being
expandable enclosure 8. A camera 54 is attached to the
windshield 6 by standard means, such as a suction cup 56. The
camera 54 is directed through the windshield 6 to image the
outside environment. The camera 54 is operably connected to a
display 58 which is viewable by the pilot through the expandable
enclosure 52. The camera 10 which is attached to the expandable
enclosure 8 is operably associated with the display 12, which is
also viewable through the expandable enclosure 52.

Referring to Figs. 10-13, the expandable enclosure 52 has a
front panel 60 and a rear panel 62, both of which are made of
transparent plastic material. The displays 58 and 12 are
powered from a battery pack 64. The enclosure 52 has pliable
sidewall 66. A coil spring 68 attached to the sidewall 66

allows the enclosure 52 to expand from its compact stowage

configuration, as best shown in Fig. 13, to its deployed
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rel eased fromits flattened stowage configuration. The
spring 68 is biased towards the expanded configuration
w@boovharoemcl osure 52. \When the encl osure 52 i SPCT/US2009/002792

flattened to its stowage configuration, as shown in

Fig. 13, the spring 68 is placed under conpression,

thereby to be ready to expand the enclosure to the

depl oyed configurati on when needed. Pockets 72 and 74

are provided at the front panel 60 to house the

di splays 12 and 58, respectively. Walls 76 and 78 are

attached to the front panel 60 to form.the respective ,
conhbgker&iorheafafhovs ARy FBESmadd 6% ldnspdr dntlter 70, which

s £ Shiun hoahi-Cpl ) chathy 155 FORbVEE HBmITS Gt filters
| 1 th ilot t th ht i ndshield 6
the T FSmEr & 840 Fag B SwPT oPBYe Py Fea gt ey 11 s o0 that clear
: | at ed. di spl 8 [ I _
alr?ﬁ%Oééﬁgﬁoég%%?Fféggnggﬁfggﬂ%%n%boQ%edﬂ¥¥“%x§%ﬁégz%%ter being

_ ~radio transm ssion
relégggaofPQM'itgsFﬁég ghebeishY Wl d AT iAW1 € The spring
canera 10 may al so

t
be simlarly wirelessly connected

68 YthibtsadisphadslZnel Bkpaadiedf RRIMGUMIEDRASBHNE. enclosure
The displays 12 and 58 nmay be LCD type displays or the

52. | ifegen | bhesenclbeuerclsosuse fidtitenald awed td Lupange
fromthe action of the spring 68 and then placed on
confhgughaienshael dhbensupparilg.. ThBe piheotsdraoks dhriughlaced
the rear panel 62 and views the imges displayed on
und¢hecongpeagson? &heérsd®yt toobgh riclaelyf rtonteyremal 805 ersclosure
best shown in Fi%. 14. The canera 54 provides the
to the deployed configuration when needed. Pockets 72 and 74
are provided at the front panel 60 to house the displays 12 and
58, respectively. Walls 76 and 78 are attached to the front
panel 60 to form the respective pockets. The wall 78 may be
made of transparent plastic material in case the display 58
malfunctions so that the display 58 may be removed from its
pocket and allow the pilot to see through the windshield 6.

The camera 54 may be wirelessly connected to its associated
display 58 by conventional means, such as the Bluetooth
(trademark) radio transmission technology, instead of being
wired as shown. The camera 10 may also be similarly wirelessly
connected with its display 12, instead of being wired as shown.
The displays 12 and 58 may be LCD type displays or the like.

In use, the enclosure 52 is allowed to expand from the

action of the spring 68 and then placed on the glare shield for
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i mage for the display 58 while the caneral 10 provides
the image for the display 12. The encl osure 52 nay be
waeibAspported on the glare shield to free theCPUS®DY/@02792

hands. As in the other enbodi nent, the enclosure 8 nay

be positioned on any selected portion of the

i nstrunent panel. The enclosure 8 is supported by the

fasteners 46 and the correspondi ng fasteners (not

shown) on the instrunent panel. The canera 54 and the

suction cup 56 may be pre-installed on the wi ndshield

6, with the wire for connecting to the display 58 _
suppestty ThewedlptatbpksTharendhodiice redh Rare e diparid views

flattened configuration may also bezakf-instal ed, for

et Wil ottt it B o
pan?%”é f 0P SsBEGP aﬁPWHg QS%gﬁbr3éncy3q%§%%%%F%gq#£%$f%€faeS the
inad 3 PRCL L IR TSR 0 LS S350 A AL o8 e mace
fore%f??ggﬁ‘@éﬁz?}?g?‘?sU‘rﬁegéi’ngcﬁiél?%r%r 5120 e Bé‘féé‘fﬁbé@ppolrted on

encl osur own i n is equi‘pped with a co

theSPiLPE 8RidNd &ofifhl@r tiHe the stane Hler a8s t1e the other
friter 70 for the enclosure 52 shown in Fig. 11,

embbAenehy , obnkatinkd olshe en@eehaobd i siti dHanesn Ihprselected
punp 22. The angled front panel 14 (shown in Fig. 2A)

portssfuaredhef fi nsgenacalt panedi.catied yndlhesyha ois supported
lines at 80, but because of the flexibility provided

by bket iesspnerng 8%, atlde the corresponding fasteners (not shown)

on the instrument panel.

The camera 54 and the suction cup 56 may be pre-installed
on the windshield 6, with the wire for connecting to the display
58 neatly stowed nearby. The enclosure 8 in its compact
flattened configuration may also be pre-installed, for example
underneath the glare shield with hook-and-loop fasteners. This
arrangement advantageously reduces the time for setup during an
emergency. |

Referring to Fig. 15, another embodiment of the present
invention is an apparatus 81 similar to the apparatus 2. An
expandable enclosure 83, similar to the inflatable enclosure 4
(shown in Fig. 1) is equipped with a coil spring 82 and a filter
in the same manner as the filter 70 for the enclosure 52 shown

in Fig. 11, thereby obviating the need for the air blower 18 or

pump 22. The angled front panel 14 (shown in Fig. 2A) is
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squared off portion wll substantially conformto the
angl e of the wi ndshield 6 when pushed against it, as
whemb/13tomn in Fig. 15. Use of the enbodi ment BEDWA20091002792
Fig. 15 is simlar to the apparatus 2 shown in Fig. 1
Referring to Fig. 16, instead of using the
i nfl atabl e enclosure 8 and the associated canera 10 to
pick up data fromthe instrunment panel, the display 12
may be directly connected to the aircraft informtion
system 84. The system 84 may provi de any desired
information relating to the flight of the aircraft,
squarteh off ai geperdlldl Ltnedgatedt bt the, Pheadiony lines at 80, but
vertical speed, navigation infornmption, etc.

Th
becayse et guh el 881 B! T ¥dPEPEAPERe P¥ME ey 119 68_2r the
o R LG ROT by T PR} {pEHER ST Lengy) BoBeoaIsrL gy 2hale of
that th 84 and, t I e 8/ . .
R e L e L e L)

f. i nf I ' the.di I 12..
15.isn &S .tﬁg.gﬁﬁggéggpkrgﬁ%wﬁggh €iG!.SRlsay 5 %1ﬁ%¥3} o the

ormati on 1 nc ormation, the status o

appaVi{ ghes, sebffuih Prgakers and other equiprent.
Further, the arrangenent conprising the encl osure 8

ange tber cageea t0gPr 04, dessacaayall @siBgnsHeorinflatable
providing input to the display 12. Renpte caneras 86
enclostind | ®dathdr onghassothetaidr caaktrat a Oprtovipde vigwslafa from
the wi ngs, the cargo hold, the control surfaces, etc.,
the niystatwoehe panaéct etet dispddiys playal?2 bieo ddrrdtdley connected
addi ti onal sources of information to allow
to the aircraft information system 84. The system 84 may
provide any desired information relating to the flight of the
aircraft, such as airspeed, altitude, attitude, heading,
vertical speed, navigation information, etc. The system 84 may
be derived from the emergency instrumentation system of the
aircraft or the primary flight display (PDF) panel. It should
be understood that the system 84 and the enclosure 8/camera 10
arrangement are both means for providing the second source of
information input to the display 12. Such information includes
flight information, the status of switches, circuit breakers and
other equipment. Further, the arrangement comprising the
enclosure 8 and the camera 10 provides a movable means for
providing input to the display 12. Remote cameras 86 installed

throughout the aircraft to provide views of the wings, the cargo

hold, the control surfaces, etc., may also be connected to the
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the pilot to operate the aircraft during an energency.
The above-descri bed enbodi nents of the present
w0 pooensiosn reduces, if not elimnates, the neebPlCT/0S2009/002792

customfit each apparatus to the particular aircraft
in which it will be used. The apparatus of the present
invention is designed to be a "onesize fits all, "
providing a universal fit for a nunber of aircrafts.
This substantially reduces the tinme to manufacture the
apparatus, since the need to nake specific
measur enents of each aircraft where the apparatus wl|

dispewsket tmdiev bt arddstippnetepeargesepti fNELIMGA ioMpho allow
the governnment body that regulates the industry would

the HﬁﬂsQFbsti%rﬁEP%’Fﬂ/er BcRYrcreLEhEUF 4" Be 20nGBFLEEHE Yt -hat
the enclosure 4 , the encl qsure 83, _or. the arrangenent . .
c oF? | RRE TR ShEPBSUPBO8SMERES R fer Bo5 R 78 pa T ention
di spl ay_ 58 proyj de he ns_far. provi.di i.sual

redyees ss%/{ on?ﬁee¥}1?§ aé%ﬁfggﬁgf nle%fiofer?a;é:ughgg\/ﬁlﬁe%taﬁhs

app%@%ﬁg%i ?tpﬁg €§f9i93§ggi?ng§?fEaXBthﬁ%ﬁf%&r%Qll be used.

, nder st oo t is capable of further

Therggggf $0pf ti8€spaRdinat adaRhat bans sf elelsQWnR@ it be a "one-
general the principle of the invention and including

sizSUElk depar furgsotiambhe pheserkbadi $6hkoFwre sahwe®er of
wi thin known or custonmary practice in the art to which

airdheftHventhon pebsabnsiaang asdoeysbehepplimed tioo mdraifacture
essential features set forth, and fall within

the apparatus, since the need to make specific measurements of

each aircraft where the apparatus will be used and to obtain

supplementary certification from the government body that

regulates the industry would be substantially reduced.

It should be understood that the enclosure 4, the enclosure
83, or the arrangement comprising the enclosure 52, the camera
54 and the display 58 provides the means for providing visual
access to the first source of information.

While this invention has been described as having preferred
design, it is understood that it is capable of further
modification, uses and/or adaptations following in general the
principle of the invention and including such departures from
the present disclosure as come within known or customary
practice in the art to which the invention pertains, and as may
be applied to the essential features set forth, and fall within

the scope of the invention.
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the scope of the invention.l CLAIM 1 . An energency
vi sion apparatus for providing an operator in a
w@@vigmswi sual access to information during apPCT/US2009/002792
Vi si onobscuri ng energency, conprising: a ) an
expandable first enclosure filled with clear air, said
first enclosure having front and rear transparent
panels to allow an operator visual access through said
first enclosure to a first source of information
di sposed in front of said front panel; b ) an
expandabl e second enclosure filled with clear air,
sai d second encl osure having a rear panel and a

transparent front panel for being disposed in
priugﬁﬁiﬁ;to a second source of information; c ) a
fi st anmer a disgosed at said re

Bncr6eaPEtysiia eancriebe Mg %%a&aﬁy%éh&ﬁcﬁn operator
in a n v cess O 1n 10n L a VlS on-
salg Erontng ﬁSH L g% sal% %%%nd SQH£$§1 t %

orrra 10 roud secon encl osure

obs@@Plﬁ eae£gég&¥d'aehgleEﬁrab'y connect ed {0 sald

caner a, _sal pl ay being perably associated with
sai d f'£§t afnekpaHpgplie ?@r%ksb%bﬁd§&ﬂé“%¥ﬂ¥€&“ﬁ¥th clear

t hr ough sald first enclosure rear pane
airpppaiat #$ras bActbsue2haviigr €rbnt and rear transparent
panels to allow an operator visual access through said first
enclosure to a first source of information disposed in front of
said front panel;

b) an expandable second enclosure filled with clear
air, said second enclosure having a rear panel and a transparent
front panel for being disposed in proximity to a second source
of information;

c) a first camera disposed at said rear panel of said
second enclosure, said camera being directed toward said front
panel to image said second source of information through said
second enclosure front panel; and

d) a first display operably connected to said camera,
said display being operably associated with said first enclosure
to be visible to the operator through said first enclosure rear
panel.

2. An apparatus as in claim 2, wherein:

a) each of said first and second enclosures has an

-17-



10

15

20

a ) each of said first and second encl osures has
anexpanded form and a conpact stowed form and b ) a
wo pdovas706per abl y associ ated with each of sai d PCT/ES20891002792
second enclosures to filter the anbi ent atnosphere and
fill the interior of said enclosure with clear air
when said enclosure is expanded to said expanded form
3 . An apparatus as in claim2 , wherein said second
encl osure includes a flexible support biased to expand
said second enclosure to its expanded form and adapt ed
to be coll apsi bl e when said second enclosure is
expepfiedpEedmt anft § eompact stowed oA/ £#7d An appar at us

as inclaiml , wherein said second enclosuyre i ,
movabl ePt 02sEf EEEd OpSTES 1t %ﬁ%QQ#iﬁﬁﬁi%ﬁﬁhwﬁ?éh of said
. information. 5 . An apparatus. in.claiml . wherein
£irgh; AndesBRaNEnERGLarE TaTc I dd 1R5L s ST HermyipTRhere and
..attachoent _to_the second _squr of .i.nf t1an. :
fllgpég?a%ﬁ eg§°Fn°§|§F&, e?ﬁ%%éﬁ%%ﬂ%ﬁé?ﬁqﬁgg§ E%H%ﬁggifgsald

enci%ﬁ% g'?EanE?néed A ?ﬁﬂﬂ!@%%%ﬁ@%d FH@ M6, and

er conprising a blower to inflate said first
engl 0spf e bRasaktsexraNGed 1:0mM2 8 wh At BPPA 2 USedSnd

inclaim7 , wherein said blower is electric.
enclosure includes a flexible support biased to expand said
second enclosure to its expanded form and adapted to be
collapsible when said second enclosure is collapsed to its
compact stowed form.

4. An apparatus as in claim 1, wherein said second
enclosure is movable to selected parts of the second source of
information.

5. An apparatus as in claim 1, wherein said second
enclosure includes fasteners for removable attachment to the
second source of information.

6. An apparatus as in claim 1, wherein said first
enclosure is inflatable.

7. An apparatus as in claim 6, and further comprising a
blower to inflate said first enclosure to said expanded form.

8. An apparatus as in claim 7, wherein said blower is

electric.

9. An apparatus as in claim 6, and further comprising a

-18-



9 . An apparatus as in claim6 , and further
conprising amanual air punp to inflate said first
wepwboswse to said expanded form 10. An apparBCUES289/002792

inclaiml , wherein said display is disposed within

said first enclosure. 11. An apparatus as in claim1l ,

wherein: a ) said first enclosure includes a pocket;

and b ) said first display is disposed within said

pocket. 12. An apparatus as in claim1ll, wherein: a)

sai d pocket includes first and second parallel walls;

and b ) one of said first and second paraIIeI walls is
manyg hraharRWRPt her éBflasentiréds Aildsti eocl@isggieay dvisa sl expanded

to the operator through said first enclosure rear
forManel . 13. An apparatus as in claimi1 , wherein:

pot {1 o AraP RS GRTEPcaP pr ETgRT dnd BoFoedl G @[lsplay is
dis§$§8&awlﬁﬁl§5§ggaa%§?s%”Eﬁcigmgr%ert'Ca' portion. 14.

ar atus érein said display is

el esﬁ Ya£0aRSEhedato AaLACAMS! Apkie i) aPPAT At LS
, and urt

as 1n clai : er conpri'sing: a ) a second
canera gj spesgdriRsel ane1BEAreNMih¥11@ed a pocket; and

w

b) said first display is disposed within said pocket.
12. An apparatus as in claim 11, wherein:
a) said pocket includes first and second parallel
10 walls; and
b) one of said first and second parallel walls is
transparent thereby to make said first display visible to the
operator through said first enclosure rear panel.
13. An apparatus as in claim 1, wherein:
15 a) said first enclosure is L-shaped having a
horizontal portion and a vertical portion; and
b) said first display is associated with said vertical
portion.
14. An apparatus as in claim 1, wherein said display is
20 wirelessly connected to said camera.
15. An apparatus as in claim 1, and further comprising:
a) a second camera disposed in close proximity to a
windshield, said second camera is directed to image an outside

scene;
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wi ndshi el d, said second canera is directed to i mage an
out si de scene;b ) a second display operably connected
w0 009asWsesecond canera; and ¢ ) said second di BEI/HS200%002792

di sposed on said first enclosure front panel . 16. An
apparatus as in claim15, wherein: a ) said first
encl osure front panel includes | ower and upper pockets
arranged vertically fromeach other; b ) said first
di splay is disposed in said | ower pocket; and ¢ ) said
second display is disposed in said upper pocket . 17.
An apparatus as in claim16, wherein said second ,
di spl ayPi s2wPPEPBEs Py SP3RYe OPEd 204 Ys SIS Sl *intid second
18. An apparatus as in claim15, and further

cam%ﬁﬁbr?%&ng: a ) a suction cup for attachnent to a
wi ndshi el d; _and_b aid second canera is, secured,t
said su%ii%ﬁlgusgc%gé RﬁsgpﬁgréﬁugﬁiQQ%$Qﬂ%ﬂlﬁéfq Prrst

rein j ' encl osure front panel is angled to
enc |$ug%aF%§?ga£aﬁ§géhield. 20. An apparatus as in claim

2 1eWhesgi Brsaidilisr 3k gRClasune tisnchidas @ f |l exibl e
support biased to expand said first enclosure to its
expandeg f g iyamnd radaphed os@rke front panel includes lower and
upper pockets arranged vertically from each other;
b) said first display is disposed in said lower
pocket; and
c) said second display is disposed in said upper
pocket.
17. An apparatus as in claim 16, wherein said second
display is wirelessly connected to said second camera.
18. An apparatus as in claim 15, and further comprising:
a) a suction cup for attachment to a windshield; and
b) said second camera is secured to said suction cup.
19. An apparatus as in claim 1, wherein said first
enclosure front panel is angled to fit against a windshield.
20. An apparatus as in claim 2, wherein said first
enclosure includes a flexible support biased to expand said
first enclosure to its expanded form and adapted to be
collapsible when said first enclosure is collapsed to its

compact stowed form.

21. An emergency vision apparatus for providing an
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col | apsi bl e when said first enclosure is collapsed to
its conpact stowed form 21. An energency vision
wa@ppanstoss for providing anoperator in a statiPCI/Us®0E002792
access to information during a vision-obscuring
enmer gency, conprising: a ) neans for providing visua
access to an operator to a first source of
i nformati on, said neans including a display; and b )
novabl e means for providing input to said display
vi sual access to the operator to a second source of
information. 22. An energency vision_a%paratus for
Opeb@EQId%%gaaﬁtQF#@PaV#SB?&o?CPﬁsé &6ckpiformadian bl a
. to information during a vision-obhscuring energency,
visEmpPPerhging ?mgﬁg@%ﬁﬁndﬁﬁmgrﬂﬁﬂ§9:enclosure filled
W th cleﬁr air aid first .encl osur havkgg;front and c £
rear trahsParBht 85n8F§V98189|8wS&a§n%ﬁc sl b dgggrator to
throu Ld_fic re t tsi - - )
a f%%%€p$$u%§%oaghigkaﬁﬁgégﬁngFgg ggaﬁggpégaéﬁﬁﬁéﬂﬁ)FlSplay'
angassociated with said first enclosure to be visible to
the operator through said first enclosure rear panel;
and ¢ )peadsab0t REA¥kAirBe blrb@htindf ampRid ab I display
to said display.
visual access to the operator to a second source of information.

22. An emergency vision apparatus for providing an
aircraft pilot in a cockpit visual access to information during
a vision-obscuring emergency, comprising:

a) an expandable first enclosure filled with clear
air, said first enclosure having front and rear transparent
panels to allow a pilot visual access through said first
enclosure to the outside of a cockpit through a windshield;

b) a display operably associated with said first
enclosure to be visible to the operator through said first
enclosure rear panel; and

c) means for providing flight information input to

said display.
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