EMERGENCY VI SI ON APPARATUS FI ELD OF THE | NVENTI ON The present
invention is generally directed to an apparatus to enable an operator to
mai ntai n visual contact with instrunents or other visual sources of data
after vision-obscuring matter, such as snoke and/or particulate matter from
a fire, has invaded the operator's environnent. In particular, the present
invention relates to a systemthat provides a clear view 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 vision-obscuring matter, invades
the cockpit area. 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.

EMERGENCY VISION APPARATUS

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 operatof’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.



Prior art enmergency vision assurance systens use inflatable enclosures with
Vi ewi ng panels at opposite ends of the enclosures to gap the distance
between the pilot's face mask and the wi ndshield or the instrunent panel to
allow the pilot access to visual infornmation to help himoperate an
aircraft in the event of a snoke generating energency in the cockpit.
SUWWARY OF THE | NVENTI ON The present invention provides an energency
vi sion apparatus for providing an operator in a station visual access to
information during a vision-obscuring enmergency, conprising an expandabl e
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 expandabl e 2 pld g NYREIUH th clear air, the
second encl osure having a,rear panel] and a transgarent front._panel for
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through the ge@end enclosure front panel; and a first display operably
connected to the canera, the display being operably associated wth the
first enclosurgibe bBetvesebyentp +hel persabeantbr sygheheudéd risdfenclmasur e
rear panel. The present invention also provides an energency vision
appar at useddroswresi gihy @hewingrpdrnels lagt oppoaiteckpds efstlad access to
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first encPBARrES| FedIdPt hhel dbstange QQFyePPrébeeﬁé D5 UP el 3RR/ IMAF K rYt  and

t t l,s t | 1 ilqt vi | th h the first
encl osur 6 1% "RESBIELI8ToFPE LORKRIThRGUGH SOk hISHi Bhe: Lo SRS

bl I, Aty i fi . b LS] ' t
Chrough” the ey anepshatisn Lo e Bl AE MERcale o e L kSl el VB -
i nformati @fedthRMt at @mbRe gef®laYing emergency in the cockpit.

SUMMARY OF THE INVENTION

The present invention provides an emergency vision
abparatus 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



BRI EF DESCRI PTI ONS OF THE DRAW NGS Fig. 1 is a rear perspective view
of an aircraft cockpit, show ng an enbodi nent of the present invention in
use by a pilot during a vision-obscuring energency. Fig. 2Ais a side

el evational view of Fig. 1. Fig. 2B is an enlarged fragnentary
cross-sectional view taken fromFig. 2A, show ng the placenent of a display
i nside an infl atable encl osure. Fig. 2Cis an enlarged fragnentary

cross-sectional view taken fromFig. 2A, showi ng the placenent of a display
outside the inflatable enclosure.

second source of information through the second enclosure front
panel; and a first display operably connected to the camera, the
display being operably associated with the first enclosure to be
visible to the operator through the first enclosure rear panel.
The present invention also provides an emergency vision
apparatus for providing an aircraft pilot in a cockpit 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 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.



Fig. 3 is side elevational view of Fig. 1, showi ng a nmanual punp for
inflating the inflatable enclosure. Fig. 4 is a rear perspective view
of an expandabl e encl osure used in the apparatus of Fig. 1, shown in an
expanded and depl oyed configuration for placenent over the instrunent
panel . Fig. 5is a front perspective of the expandabl e encl osure of
Fig. 4. Fig. 6 is a rear perspective view of the enclosure of Fig. 4,
shown in a coll apsed conpact configuration for stowage. Fig. 7 is
simlar to Fig. 1, showi ng the pilot noving the expandabl e enclosure to a
different position on the instrunent panel. Fig. 8is a
cross-sectional view taken along line 8-8 in Fig. 1, show ng i nages from
outside the wi ndshield and of the instrunent panel.

Fig. 2C is an enlarged fragmentary cross-sectional view

taken from Fig. 2A, showing the placement of a display outside
the inflatable enclosure.

Fig. 3 is side elevational view of Fig. 1, showing a manual
pump for inflating the inflatable enclosure.

Fig. 4 is a rear perspective view of an expandable
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.



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 side

el evational view of Fig. 9. Fig. 11 is a front perspective view of
an expandabl e enclosure of Fig. 9, showing two displays disposed at the
front panel of the enclosure. Fig. 12 is a fragnmentary
cross-sectional view taken along line 12-12 in Fig. 11. Fig. 13 is a

rear perspective view of Fig. 11, show ng the expandable enclosure in a
col | apsed, flattened, conpact stowage configuration.

Fig. 11 is a front perspective view of an expandable
enclosure of Fig. 9, showing two displays disposed at the front
panel of the enclosuré.

Fig. 12 is a fragmentary cross-sectional view taken along
line 12-12 in Fig. 11.

Fig. 13 is a rear perspective view of Fig. 11, showing the
expandable enclosure in a collapsed, flattened, compact stowage
configuration.

Fig. 14 is a 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



Fig. 14 is a view as seen by the pilot through the expandabl e encl osure of

Fig. 10. Fig. 15 is a side elevational view of another enbodi ment of
the present invention. Fig. 16 is a functional block diagram show ng
the aircraft flight informati on system connected to a display as used in
the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON An

enbodi nent of an energency vision apparatus 2 nade 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 source, such as an instrunent panel, during a

Vi si on-obscuring enmergency, such as a snoke generating event. Exanples

of operator stations are a submarine control station, a nuclear
power plant control room or any other critical environments
where the need exists for an operator to continue to operate in
case of a vision-obscuring emergency, such as when smoke or
other particulate matter invades the operator station and
obliterates the visibility between the operator and the control
panel. Accordingly, where the instrument, control panel or
critical sources of information is disposed in an operator
station, the operator must have visual access to the information
in case a vision-obscuring 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



of operator stations are a submarine control station, a nuclear power plant
control roomor any other critical environnents where the need exists for
an operator to continue to operate in case of a vision-obscuring energency,
such as when snoke or other particulate matter invades the operator station
and obliterates the visibility between the operator and the control panel.
Accordi ngly, where the instrunment, control panel or critical sources of
information is disposed in an operator station, the operator mnmust have

vi sual access to the information in case a vision-obscuring event occurs in
the operator station. The apparatus 2 includes an inflatable
enclosure 4 for allowing the pilot to see through the windshield 6 during a
Vi si on-obscuring energency, such as when the cockpit fills up with sight
obscuri ng isyfdkéabTheenphasataist haal soreac| paesl A edpandabkecénel osure 8 to
allow the pilot to see the instrunment panel by nmeans of a canmera 10
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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 visual 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



which it is pressed so as to displace any vision-inpairing matter on such
surfaces. The relief valve 23 provides slow | eakage of the inflating
filtered air to regulate the air pressure within the encl osure 4.

Referring back to Fig. 2, the inflatable enclosure 4 is L-shaped with a
hori zontal portion 24 and a vertical portion 26. The vertical portion 26 is
advant ageously sized so as not to interfere with the manipul ation of the
yoke through all its necessary novenents. The display 12 is disposed at the
front end portion of the vertical portion 26. The display 12 nay be
installed inside the inflatable enclosure 4, as shown in Fig. 28, 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 nmade of a transparent
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when not in

shaped with a horizontal portion 24 and a vertical portion 26.
The vertical portion 26 is advantageously sized so as not to
interfere with the manipulation of the yoke through all its
necessary movements. The display 12 is disposed at the front
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



use, as shown in Fig. 6. The spring 36 is biased to force the enclosure 8
into an expanded position, shown in Figs. 4 and 5. When the enclosure 8 is
allowed to expand fromthe action of the spring 36, air fromthe cockpit is
drawn through a filter 42, which is in comrunication with the interior of
the enclosure, thereby filling the interior volunme of the enclosure 8 with
clear air. The filter 42 is designed to filter snoke or other particul ate
matter in the air to provide clear air within the enclosure 8. The

encl osure 8 includes handle straps 44 to allow the pilot to conveniently
nove the enclosure 8 to different portions of the instrunment panel as
needed (see Figs. 7). Fasteners 46 are used to secure the enclosure 8 to
the instrunent panel. The fasteners 46 nay be nade of hook-and-| oop
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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—obécuring emergency, such as a smoke emergency, in an

aircraft cockpit to provide the pilot access to essential visual



panel. The camera 10 has a field of view that substantially enconpasses the
wi dt h and hei ght of the enclosure 8 The canera 10 nmay be wirelessly
connected to the display 12 by standard nmeans, such as the Bl uetooth
(trademark) radi o transm ssion technol ogy, instead of being wired as shown.
The enclosure 8 may be shifted to different positions on the instrunent
panel, as shown in Fig. 7, to allowthe pilot to see different sections of
the instrunent panel. The enclosure 8 may al so be shifted to view the

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 advantageous flexibility
for the pilot to see the display or readings on the desired instrunents and
t he st atusnebrasyiewitches operatibnbimdkemsiingt of, thhatiherady. néda t o
mani pul ate to operate the aircraft. Fig. 8 shows a view of the
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expandabl e encl osure 52 used in conjunction with the expandabl e encl osure
8. A canerdod4 psoaimiached tthet heéndbndshi e d Grivkestiandaedcoerpst such as a
suction cup 56. The canmera 54 is directed through the windshield 6 to i nage
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58 which is_viewable by the pilot through the expandabl e _encl osyre 52. The
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associate%ighg ié?g 9isp|ay 12, which is also viewabl e through the

expandabl e "'encl'osure 52.

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
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Referring to Figs. 10-13, the expandable enclosure 52 has a front panel 60
and a rear panel 62, both of which are nmade of transparent plastic
material. The displays 58 and 12 are powered froma battery pack 64. The
encl osure 52 has pliable sidewall 66. A coil spring 68 attached to the
sidewal | 66 allows the enclosure 52 to expand fromits conpact stowage
configuration, as best shown in Fig. 13, to its deployed configuration, as
shown in Figs. 10 and 11. Afilter 70, which is in communication with the
interior of the enclosure, filters the anbient air of snoke or any
particulate matter so that clear air is drawn inside the enclosure 52 when
it expands after being released fromits flattened stowage configuration.
The spring 68 is biased towards the expanded configuration of the encl osure
52. \Wen tgameéncl| Dseir@amrd sl [hatst enédeld of svistwowdgd cowfsitgotatilon, as
shown in Fig. 13, the spring 68 is placed under conpression, thereby to be
ready to S0SeREasHRS cFRg dsltf%tél #ed heigbpl of cthe AT QRS &n WRBR RaBeed.
Pockets 72 and 74 are ovided at the front, panel 60 t.o house_the displays
12 and 58%0r8§¥e8?iw%ﬁ SR £orgeghgds oa?%ga.%%ﬁﬁﬁﬁiqzabyhg%ﬁpgﬁ 9panel 60
to form tReahespeaLi s ARk HitotERENALLadbndBY) HAJTAG insl;385BAT eNt
plastic material 1n case the display 58 nalfunctions so that the display 58

may be rerge¢adology) i isstpnckelf ardnal hovwedihes piladint o see through the

wi ndshield 6. The canera 54 may be wirel essly connected to its
associ at ed di sphaye®8ldgurorivenatyl brabhataes, teudht fararife pRIsidtigpshon
(trademark) radi o transm ssion technol ogy, i nstead of bein%ﬁyjred as. shown.
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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
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support. The pilot |ooks through the rear panel 62 and views the inmages

di spl ayed on the displays 12 and 58 through the front panel 60, as best
shown in Fig. 14. The canera 54 provides the image for the display 58 while
the caneral 10 provides the inage for the display 12. The encl osure 52 may
be sel f-supported on the glare shield to free the pilot's hands. As in the
ot her enbodi nent, the enclosure 8 nmay be positioned on any sel ected portion
of the instrunment 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 w ndshield
6, with the wire for connecting to the display 58 neatly stowed nearby. The
enclosure 8 in its conpact flattened configuration may al so be

pre-i nst alingdrmbot oexaspties undermesint pheedl aet ghnelidies thehpokeandiitoop
fasteners. This arrangenment advantageously reduces the tinme for setup
during anf@#ﬂh@ehé§0rmatlon&%ﬁqghwaﬁgaﬂéspﬁad 1§#t¥%ﬂﬁQNﬂatéﬁBBGFnent of the

pr esent vent.ion i aratus, 81 siml apparatus_2

xpandabl degnergsurieas, BT s GoRES RF) Lt ST dlare Ao eGhn i n
Fig. 1) '%h%quBP Qa&‘%}hé&§W“éhéﬂ3énQQr8goﬁ991é-Jddtéﬁaé ?aBQQSS@HQr@Hnner
as the filter or the encl osure 52 shown In Fig. 11 her eby obvi ating

t he need fsﬁ:rltkh@sal &ibtonerp ddh ir YUP c22ard heo @i e d Hatomhepphebt 14 (shown
in Fig. 2A) is squared off, generally indicated by the phantomlines at

80, but becadsetof sebeafid epdrbiduliareprsvindeds$yryhe spring 82, the squared
off portion will substantially conformto the angle of the mnndshleld 6
when pushed ag8PASFTiRy ¥R ekt éh@%ﬁ LR FREOthSE e dimente o&ndBdi ment

shown in FI rgegc§svféloﬁagp ara t %BpggagggcfberNM1fﬂ% Eb ar%tus 50

includes an expandable enclosure 52 used in conjunction with the
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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Referring to Fig. 16, instead of using the inflatable enclosure 8 and the
associ ated canera 10 to pick up data fromthe instrunment panel, the display
12 may be directly connected 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,
navi gation information, etc. The system 84 may be derived fromthe
energency instrunentation systemof the aircraft or the primary flight

di splay (PDF) panel. It should be understood that the system 84 and the
encl osure 8/ canera 10 arrangenent are both neans for providing the second
source of information input to the display 12. Such information includes
flight information, the status of switches, circuit breakers and ot her

equi pmentCOTFUEEE L1oPheafir PRAAYRNENFtinpliOspRE Lhe ehcfbsiee B .amhidie
canmera 10, pr.ovi des a,noy e nmeans for praqvidi | nput %o t he display 12.

, bl
Remot 6 Cahbridl COBMPRLEAELER FhEbUIHOANENa Ok Per LR PRCLP BT A hATSo! 1 he
i , t | d._t . b ted t
Phed%y o fhE HPapRe dict 08 CARKS 0L S 36531 Ridee MRV oS0 PERSOMIGELE O

rovi i oha urces of I ion To a

pilot to speriat arbhe ahsesal thdWAMLATLRRr G8BRY it exparddls APQVELHlasE | bed
enbodi nents of the present invention reduces, if not elimnates, the need

t o cust omrdlidasedclirappatat fitatvetdre gravageulcanfagneagioni n Mk cdpritngM |1 be
used. The apparatus of the present invention is designed to be a "one-size
fits all,®8 provildsRg Aowardarshe ¢ipandnd gopdiberadioni eErlie sendivsire

substantiglly reduces the_ tinme to manufacture the apparatus, since the need
to nake §ggciﬁ%gnngggu?ﬁﬁ%ﬂ?gr%fg%dﬁh iateaed ﬁﬁe?ggtﬁéoﬁﬁ%%ratus will be
used and LD SHUPP Y tificati m. f he, goverpnent body

t hat regd%gFg' ?ﬁgl?ﬁﬂuégggﬂégﬁlﬂggg"u&%fa%g?agpggbédggegé PLaC€9 ¢t shoul d

be under siprd habrtbei8AG! eREFELF td R %%h?s‘ﬁbee§§an9rtﬁ@eeﬁéfc?ﬂgz?mm
conprising the enclosure 52, the camera 54 and the display 58 provides the
nmeans forterune diepdoyeduabnfitgesst ien trenf inestedour pecRét & NTDravd i7on.

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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While this invention has been described as having preferred design, it is
understood that it is capable of further nodification, uses and/or
adaptations follow ng in general the principle of the invention and
including such departures fromthe present disclosure as cone w thin* 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 wthin the
scope of the invention. CLAIM 1. An energency vision apparatus for
providing an operator in a station visual access to information during a
vi si on-obscuring emergency, conprising: a) neans for providing
visual access to an operator to a first source of information, said nmeans
including a display; and _ b) novabl e nmeans for providing input
to said disappayt ! o ToOHidetvilssks aneesghtthd heeaopeaakdr 6€oandsetond source
of information.

the images displayed on the displays 12 and 58 through the front

panel 60, as best shown in Fig. 14. The camera 54 provides the

image for the display 58 while the cameral 10 provides the image

for the display 12. The enclosure 52 may be self-supported on

the glare shield to free the pilot's hands. As in the other

embodiment, the enclosure 8 may be positioned on any selected

portion of the instrument panel. The enclosure 8 is supported

by the fasteners 46 and 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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2. An energency vision apparatus for providing an aircraft pilot in a
cockpit visual access to information during a vision-obscuring energency,
conpri si ng: 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 w ndshield; b) a display operably associ ated
with said first enclosure to be visible to the operator through said first
encl osure rear panel; and c) neans for providing flight

information input to said display.

squared off, generally indicated by the phantom lines at 80, but
because of the flexibility provided by the spring 82, the
squared off portion will substantially conform to the angle of
the windshield 6 when pushed against it, as best shown in Fig.
15. Use of the embodiment shown in Fig. 15 is similar to the
apparatus 2 shown in Fig. 1.

Referring to Fig. 16, instead of using the inflatable
enclosure 8 and the associated camera 10 to pick up data from
the instrument panel, the display 12 may be directly connected
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

-15-



display 12 to provide additional sources of information to allow
the pilot to operate the aircraft during an emergency.

The above-described embodiments of the present invention
reduces, if not eliminates, the need to custom-fit each
apparatus to the particular aircraft in which it will be used.
The apparatus of the present invention is designed to be a "one-
size fits all," providing a universal fit for a number of
aircrafts. This substantially reduces the time to manufacture
the apparatus, siﬁce 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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CLAIMS

1. An emergency vision apparatus for providing an
operator in a station visual access to information during a
vision-obscuring emergency, comprising:

a) means for providing visual access to an
operator to a first source of information, said means
including a display; and

b) movable means for providing input to said
display to provide visual access to the operator to a second

source of information.

2. 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.



