S ELECTRO OPTI CAL EMERGENCY VI SI ON APPARATUS RELATED APPLI CATIONS Thi s
application clains the benefit of provisional 10applications serial nos.

61/ 008/ 590 fil ed Decenber 21, 2007, and 61/006,504, filed January 17, 2008,
both of which are hereby incorporated by reference. FIELD OF THE | NVENTI ON
15The present invention is generally directed to an apparatus to enabl e an
operator to maintain visual contact with instrunents or other visual
sources of data after snoke and/or particulate froma fire or other sources
has i nvaded the operator's environnent. In particular, the present
invention 20relates to a systemthat provides a clear view outside the

wi ndshi el d and of the instrunent panel, relevant checklist, approach plate,
keyboard, circuit breakers, fuses, control panel, etc., thereby providing a
pilot with vital information for guiding the aircraft to a safe | anding
after snoke and/or 25particulate matter invades the cockpit area.
BACKGROUND OF THE | NVENTI ON When cockpits are invaded by contlnuous
dense, blinding snmoke that turn airplanes into unguided mssiles, the
regylts

ELECTRO-OPTICAL EMERGENCY VISION APPARATUS

RELATED APPLICATIONS

This application claims the benefit of provisional
10 applications serial nos. 61/008/590 filed December 21, 2007, and
61/006,504, filed January 17, 2008, both of which are hereby

incorporated by reference.

FIELD OF THE INVENTION

15 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 smoke and/or
particulate from a fire or other sources has invaded the
operator’s environment. In particular, the present invention

20 relates to a system that provides a clear view outside the
windshield and of the instrument panel, relevant checklist,
approach plate, keyboard, circuit breakers, fuses, control
panel, etc., thereby providing a pilot with vital information
for guiding the aircraft to a safe landing after smoke and/or

25 particulate matter invades the cockpit area.



5are well known to be catastrophic and fatal for passengers and crew. None
create an unsafe condition faster than a pilot blinded by continuous,
opaque snoke. And none occur as frequently as snoke in the cockpit.
According to the Air Line Pilots Association, airliners make an unschedul ed
or energency 10l anding due to snoke in the cockpit on an average of once
per day. What is true for a cockpit is equally true for any operator
station where the operator's ability to see the instrunent panel when snoke
i nvades the operator's station depends on the safe 15operation or orderly
shutdown of critical processes, such as occur in a nuclear power station,
subrmarine and simlar operator stations. The present invention is rel ated
to U. S. Patent Nos. 4,832, BECKGRCIND 0 THE ANWVENRION 947 415; and
6,082,673. 20Prior art emergency vision assurance systens use_ inflatable
encl osur es WHRTVIGRG R Panere HVahposhY CnekNyPut hedenefoshlt é89iB8Igap
t he di stance hetween the pilot's face mask and the w ndshie|ld or the
instr uneﬁ‘i":o%a at & ﬂr)‘oﬂhlearb‘?? o’c“%%c‘é%%u%%e‘%i%%?lrﬁ?or Ei BESPEtﬁeI p
hi m operate an.aircraft, in the 25event, of snmoke in, the cockpit. —SUMVARY
THE | RvER L o O EREVETRY 6 TRV Fk! ahSBngr SoRCg°GPor OR

apparat ys. 4o R U A0 APTRLOF e VESHR ¢ AGECESEOr | PAQRMEL L9t

blinded by continuous, opaque smoke. And none occur as

frequently as smoke in the cockpit. According to the Air Line
Pilots Association, airliners make an unscheduled or emergency

10 landing due to smoke in the cockpit on an average of once per
day.

What is true for a cockpit is equally true for any operator
station where the operator's ability to see thé instrument panel
when smoke invades the operator's station depends on the safe

15 . operation or orderly shutdown of critical processes, such as
occur in a nuclear power station, submarine and similar operator
stations. |

The present invention is related to U.S. Patent Nos.
4,832,287; 5,318,250; 5,202,796; 5,947,415; and 6,082,673.

20 Prior art emergency vision assurance systems use inflatable
enclosures with viewing panels at opposite ends of the
enclosures to gap the distance between the pilot's face mask and
the windshield or the instrument panel to allow the pilot access
to visual information to help him operate an aircraft in the

25 event of smoke in the cockpit.



5during a snoke energency, conprising an enclosure nmade of airtight

mat eri al havi ng spaced apart front and rear panels, the front panel being
transparent, and including fasteners for attachnment to an instrunent panel.
A first image capture device is operably associated with the rear panel.
The first image 10capture device is oriented to view the instrunment panel

t hrough the transparent front panel. A first view ng device is operably
associated with the first inmage capture device for being disposed in front
of the operator's eye to allow view ng of the instrunent panel enconpassed
by the first inmage capture device 15during a snoke energency. The
present invention further provides a second i nage capture device for being
operably associated with an SPYMARY{ OEoERK| INVENHEENel d for vi ewi ng objects
outside the cockpit; and a second i mage vi ewi ng device for view ng objects
enconpassed biN@0RFRS*REoHAVERRYRN cRPPEECHeIN cBMCEABNS¥ cHAG iOage vi ewi ng
device for being associated with an operator's e to enabl e t.he operator
to view FPRAHT ERt 5O BREAPLLSRA BY PR r@EEBnHlFHéSeaESSFGré’rodé&‘ifcoe‘?“atlon
The pregﬁgt.inventiog further grovides that the firit and %pseco i mage
capture Hetees? i HET kRSP It aRe SREBRYS B edli GREIPEHEEs MaF-Es Sact i vel y.
The first. and C i e, viewn I,C Lpc fLrst vi.ew ng
enses, +EEpetit BTyt TR ndy B P REL T B LY YRR bR B3 BEERYS Y

obj ecti v. ér?@é%?‘?@]y 6§§H§C§£%{ﬁ38£’£éﬁtf i Qﬁ&sig}gbﬁdﬂlﬁwf%%tle(ﬁ@%%s e for

bei ng 5di spos n front~o e operaforis eye. e present invention
al so proyi@esnidiat theahi {85t ARdeSECPARI IR eaPLYr emdew e titd WS ifdd st

and second caneras, respectively. The first and second inage view ng
devi ces ifichpheathly sds andiseea@ndithsphaysecateppretlivelryie @pelsablivnage
10 capture device is oriented to view the instrument panel through
the transparent front panel. A first viewing device is operably
associated with the first image capture device for being
disposed in front of the operator's eye to allow viewing of the
instrument panel encompassed by the first image capture device
15 during a smoke emergency.

The present invention further provides a second image
capture device for being operably associated with an aircraft
cockpit windshield for viewing objects outside the cockpit; and
a second image viewing device for viewing objects encompassed by

20 the second image capture device, the second image viewing device
for being associated with an operator's eye to enable the
operator to view the objects encompassed by the second image
capture device.

The present invention further provides that the first and

25 second image capture devices include first and second objective



10 associated with the respective first and second caneras by wired or

W rel ess connections. The displays are for being disposed in front of the
operator's eye. The present invention further provides a conputer
operably connected to an aircraft avionics systens for receiving flight
15data to be displayed. An inmage processor is provided for processing data
fromthe conputer suitable for display. The first and second i nage capture
devices include first and second caneras, respectively. A display is
operably associated with the first and second caneras and the conputer, the
di spl ay farse0 deipwr-topes bpl y The pbiest i and romtondl ihegepeiawdn'gs eye for
di splaying data fromthe conputer and the first and second caneras. BRI EF
DESCRI PHONS «GF iTHE \RRAVIINGS: 28 secdndl sviepengpkensee, vicewpettdively,
emergency vision apparatus for allowng a pilot to see through the

wi ndshi etannantechtta Hahe st sreeht vpahkrsbfanfeSarpeapPlAGELNG aS5¥6ice bY

ener gency. . Fig. 2is arear ferspective view of a caqll apsi,ble
encl osur SRSt i ¢ 1R HpphtRR T of Th? gV 1aWiRG ol P RS aRTBXx PARIEG 158N d
depl oyed, configuration for view ng the instrunent panel. Fig. 3is a
front petsRATTVe bt THE coF 1 Hpsi PPeranef o3 uf¥of Fig. 2. Fig. 4is a

oot per Shectie AL LIGEelesk £ LBl Ao BRI
aircraftsecond image capturevdevices include first and second cameras,
respectively. The first and second image viewing devices
include first and second displays, respectively, operably
10 associated with the respective first and secohd cameras by wired
or wireless connections. The displays are for being disposed in
front of the operator's eye.
The present invention further provides a computer operably
connected to an aircraft avionics systems for receiving flight
15 data to be displayed. An image processor is provided for
processing data from the computer suitable for display. The
first and second image capture devices include first and second
cameras, respectively. A display is operably associated with
the first and second cameras and the computer, the display for
20 being operably disposed in front of the operator's eye for

displaying data from the computer and the first and second

cameras.

BRIEF DESCRIPTIONS OF THE DRAWINGS

25 Fig. 1 is a perspective view of an emergency vision

apparatus for allowing a pilot to see through the windshield and



cockpit, showi ng the present invention in use by a pilot. Fig. 6is a
perspective view of another enbodi nent of the present invention, using
hard-wi red caner as. Fig. 7 is a perspective view of another
enbodi mrent of the 15present invention, using wreless caneras and wrel ess
transmssion. Fig. 8 is simlar to Fig. 5 showng the pilot noving the
enclosure to a different position on the instrunent panel. Fig. 9 is a
schematic view of inmages as seen through the 20w ndshield and the
enclosure. Fig. 10 is a functional block of another enbodi nent of the
present atnwdvet iiorst rusiend: tdenel reff aflie saaweonf tsdgysngnat empkevi de fli ght
information delivered to a virtual-reality goggles worn by the pilot. 25
DETAI LEBneESERICHTI ON OF THE | NVENTI ON Referring to Fig.1l, an
emergency vi sion apparatus 2 conprises an objective |ens 4 connected to an
optic fiber &isndZa i eWitRPYN PR PVt BEEY 0°fhe 6PheRPEARLSE the optic

fiber 56. The lens 4 js nmounted in a suction, cup, 10 for attachnent to
enclosure used in the apparatus of Fig. 1, shown in an expanded

5 and deployed configuration for viewing the instrument panel.

Fig. 3 is a front perspective of the collapsible enclosure
of Fig. 2.

Fig. 4 is a rear perspective view of the enclosure of Fig.
2, shown in a deflated configuration for stowage.

10 Fig. 5 is a rear perspective view of the an aircraft
cockpit, showing the present invention in use by a pilot.

Fig. 6 is a perspective view of another embodiment of the
present invention, using hard-wired cameras.

Fig. 7 is a perspective view of another embodiment of the |

15 present invention, using wireless cameras and wireless
transmission.

Fig. 8 is similar to Fig. 5, showing the pilot moving the
enclosure to a different position on the instrument panel.

Fig. 9 is a schematic view of images as seen through the

20 windshield and the enclosure.

Fig. 10 is a functional block of another embodiment of the
present invention, using the aircraft's avionics system to
provide flight information delivered to a virtual-reality
goggles worn by the pilot.

25



the windshield of an aircraft cockpit. The apparatus 2 al so includes an
expandabl e box or enclosure 12 with transparent front panel 14 rear panel
16. The enclosure 12 is nade of airtight material. Fasteners 18, such as
VELCRO strips, are 10provi ded along the front outer edge of the enclosure
12 for attachnent to the instrunent panel of the cockpit. An objective |lens
20 is secured to the rear panel 16 of the enclosure 12. An optic fiber 22
connects the lens 20 to a viewing |lens 24. A support arm 26 with fasteners
28 is used to support the lenses 8 15and 24 in front of the pilot's eye.
The fasteners 28 are DEFAILED EESCRIBRIN OO IMHEINYBNTEONhe pilot's
oxygen hel net. Referring to Figs. 2, 3 and 4, the enclosure 12

i ncl udes pl i &elfersiicdgwdd B(lysll,ppimt%demelacytovisspm Agr3satyvhe 2si dewal | 30
encl oses the front and rear panels 14 and 16 to Er ovide a 20seal ed interior
vol une. chineripeisngr3ohaldpwsve heerhcd osemeeadedo ‘Beaéoﬁﬁiié%édb&ﬁd bdémnchat ed
to a conpact configuration when not in use, as shown in Fi r%e spring
34 is bidaFe@iad dees the @ ot eta 2thatothee %QBaﬂéeHhﬁoQPFllGn dEhown

Fi 2 and 3. Wen th | 12 | | oved f
the coci t%%@ e & oy o 1911823 bSefarchyor b1 TR Sehecthesl of

I t I 2 h_cl f
{11 tor ok OFSOURIr! o AT SRS Rt (SYCRRLE ne BF - PBERFBYF o Zeringr o

W thin the e“ O @:dfun ddI9) SN LSYE Ceder b8GEEdeE Davdl! @ rabiphT AL tO
al | ow t Hé' plul

front panel 14 rear panel 16. The enclosure 12 is made of

airtight material. Fasteners 18, such as VELCRO strips, are

10 provided along the front outer edge of the enclosure 12 for
attachment to the instrument panel of the cockpit. An objective
lens 20 is secured to the rear panel 16 of the enclosure 12.
An optic fiber 22 connects the lens 20 to a viewing lens 24. A
support arm 26 with fasteners 28 is used to support the lenses 8

15 and 24 in front of the pilot's eye. The fasteners 28 are used
to secure the support arm 26 to the pilot's oxygen helmet.

Referring to Figs. 2, 3 and 4, the enclosure 1é includes

pliable sidewall 30 supported by a coil spring 34. The sidewall
30 encloses the front and rear panels 14 and 16 to provide a

20 sealed interior volume. The spring 34 allows the enclosure 12
to be compfessed and deflated to a compact configuration when
not in use, as shown in Fig. 4. The spring 34 is biased to
force the enclosure 12 into the expanded position as shown in
Figs. 2 and 3. When the enclosure 12 is allowed to expand, air

25 from the cockpit is drawn through a filter 36, thereby filling



5conveni ently nove the enclosure 12 to different portions of the instrunent
panel as needed (see Figs. 5 and 8). The attachnent patches 18 are used to
secure the enclosure 12 to the instrunment panel. The transparent front

panel 14 is made of pliable material to allowit to conformto the
irregularities on the 10front face of the instrunent panel. Ref erring
to Fig. 5, the apparatus 2 is used during a snoke energency in an aircraft
cockpit to provide the pilot access to essential visual information for the
operation and | anding of the aircraft, such as a clear view outside the

wi ndshi elhéd itteribty ividtumerenf pesedncledevant2 checkl cstarapproackihpl at e,
keyboard, circuit breakers, fuses, control panel, etc. The suction cup 10

i s attadhiddetro 3the snidedsigreddl 39 {0l posi snoke the dehsr4pasticawashj ect s
outside the windshield. The Iens 4 has a field of view w de enough to give
the pil owtdegufin gihenta i evp aprehiedeuekeaie. aDoTHet BLuppbhe apmlogurs 12.
attached to the helnet to closely position the I enses 8 and 24 in front of

one of (Ihe NGy de SRS tPandlyntt B3RS a3’ shewAl L PHe tBRcPoLGte E2
i | dfr it t ,all ow t i 32t d th

end o5 LEBTTER ATy G b RbE L PUTe hanto HEDGREERE PPFEAr™365¢0 P |
t he 25interi f th | 1 iLth ¢l i, T i
bosi {1 o VIS Ak et RSt L PofiT8h S1ofetTnot Flivenr cabhmert
ther eby I SACH HIPKE DL UEelLiPe TEON! cRBNEL, 1A 200LbNentaCe Rl ukite:

i nstrunent” panel e lens i S accor gly provi th cl ear view of
the instyypant papele HEP%%%hEhﬁ bt ephRé10fathe gpgbosyr g113n1khe
fastene&% 18 are atté%ie to corrgspon%ing fasteners on thg i nstrument

panel , aldiewiing the and@sik ecd 26 bemStPPens edriegm bbe tiiest bunene panel .
The lens 20 has a field of view that substantially enconpasses the width

and hei ghtorgf e eyclasdirend@Zruhdngesad®pi cked up by the respective | enses
4 and 20 are transmtted
Referring to Fig. 5, the apparatus 2 is used during a smoke
emergency in an aircraft cockpit to provide the pilot access to
essential visual information for the operation and landing of
the aircraft, such as a clear view outside the windshield, the
15 instrument panel, relevant checklist, approach plate, keyboard,
circuit breakers, fuses, control panel, etc. The suction cup 10
is attached to the windshield 39 to position the lens 4 to view
objects outside the windshield. The lens 4 has a field of view
wide enough to give the pilot a sufficient view of the outside.
20 The support arm 26 is attached to the helmet to closely position
the lenses 8 and 24 in front of one of the pilot's eyes, such as
the right eye as shown. The enclosure 12 is released from its
stowage, allowing the spring 32 to expand the enclosure 12. Air

from the cockpit is drawn through the filter 36 to fill the

25 interior of the enclosure 12 with clear air. The enclosure 12



t hrough the respective optic fibers 6 and 22 to the respective view ng

| enses 8 and 24 for viewing by the pilot. Referring to Fig. 6,

anot her enbodi nent of an energency vision apparatus 38 is disclosed. A

canera 40 is attached to a 15suction cup 42. |Inmages seen by the canera 40

are sent via a wire 44 to a LCD display 46. The expandabl e enclosure 12 is

al so provided with a canera 48 in place of the |lens 20. |Inmages seen by the

canmera 48 through the front panel 14 are transmitted via a wire 50 to a LCD

di splay 52. Both displays 46 and 52 are 20supported by a support arm 54

w th attioshmeilt paiedesveb d0d aytbobueatdésitde pzygénnhelfmeheof the

pilot. It should be understood that the LCD displays 46 and 52 may be

conbi nedinsitouome: dbapehy théehehyspisplaciegnsookpr bstngean tiygpdroand | ower

screen, where the upper screen is associated with the canera 40 25and the

| oner scpaenl w4 erdetkantrae48f the instrumgse PeRelappabst d€n38 40s igsed

simlar to the apparatus, 2, during a snoke energenc in an aircraft caqckpit

to providEEIHEH I vtPEREEdedt BlEBsBNELGRT VI SEYI ﬁnf»%?n&ﬁ?aﬁmﬁm panel

operation and |anding of the aircraft. The sucﬁ'on ?Eg %2 iis batt %hed to
E'{} 6" att4ch i

t he? cocKpH oW hdsht et 3 R5 OFhal shRBoPRCAPTIIES gStEERE pidl G

hel met t | it t he. di spl 46 d in_f t of f th

oot s Syachen otk aresndify Paftinghe PP8 r e s TarbadheR b inlig he
i 32 t | . Jh 1 f . |

151 o oo S e e FASLPECAE (78 e FrobBRkeBreEine il RS Rk

smoke Ob@éwi ng fihe gaygesg fdhal g and1di spl gyew tABEESuBsked 4R 1Ry the

respective caneras 40 and 48 are transmitted via the respective wires 44

and 50 to ddhigpdespecthyeydisnl aya A61gpd 82 tRe ¥hewoBArly 1he Ridadfes
15Referring to Fig. 7, another enbodi nent of an energency vision apparatus

581 gonprp s@ted Nep Cayretide 40eaptached tentbe sushbonocupedrafismicanser a 40
includes a wireless transmtter 64 for transmtting the images to a
recei vertiofowgh achedréopacsippooptacntb6Bershé radeler 066 hies remgrealiiywe
connected to the
viewing lenses 8 and 24 for viewing by the pilot.
Referring to Fig. 6, another embodiment of an emergency
vision apparatus 38 is disclosed. A camera 40 is attached to a
15 suction cup 42. Images seen by the camera 40 are sent via a
wire 44 to a LCD display 46. The expandable enclosure 12 is
also provided with a camera 48 in place of the lens 20. Images
seen by the camera 48 through the front panel 14 are transmitted
via a wire 50 to a LCD display 52. Both displays 46 and 52 are
20 supported by a support arm 54 with attachment patches 56 for
attachment to the oxygen helmet of the pilot. It should be
understood that the LCD displays 46 and 52 may be combined into
one display with a split screen comprising an upper and lower

screen, where the upper screen is associated with the camera 40

25 and the lower screen with the camera 48.



20LCD di splay 46 for displaying the i mages generated by the canera 40. The
canera 48 is also provided with a transmtter 70 for transmtting its
i mges to the receiver 66, which is operably connected to the LCD displ ay
52 for displaying the i nages. The support arm 68 includes fasteners 72 for
attachnment to the 25oxygen helnet of the pilot. Operation of the apparatus
58 is simlar to the apparatus 38, except that the imges generated by the
caneras 40 and 48 are transnmitted wirelessly to the receiver 66 for view ng
on the displays 46 and 52. Standard wirel ess transm ssion nmethods are well
known in art.Ir5Thee supporappanales 38 bs 68edssbnelaaytof tdgppepEingg ushe
| enses 8 and 24, or the displays 46 and 52 for positioning in front of the
pilot's 2&gﬂnrknqaa|sm@h©u¢@eb@e0©ﬂei@t@@daihgraéth@PCKng ¥Ry PHOVHCsVi ded,
such as using an eyeglasses frane. It should be understood that the view ng
| enses ofNQYiBIely AARTOUFY Desposiei onksu’l osrfeRrBaEhCPo fPke thE net vi sor
to mnimze obscuriqg fhe | mages by the sno be,positiogﬁs‘inside
[

the pil ctPELHetRetan and¥%$e?#iﬁ%et%lﬁ?§?%§b,O%hggéPgﬁﬁgﬁ &P égrating

th 0 d 4 ith flight.inf i Qn, di_spl ayi th .

15y oul chad T e ST e A Er kbhdsRETEY 060 hegbERPRE R 0RY 65 ¢ he
ilot i I S, dj T 2

b scl st R Tt Redy FTSE Cogiuhse pho o PRgey JBBsIEIORe LAY Aisbraye,

Lre S AR e Eeer g 6 spheiciTbe: coars. donks bicatirot
The is released from its stowage, allowing the spring 32 to expand
the enclosure 12. The front panel 14 of the enclosure 12 is

10 pressed against the face of the instrument panel to displace the
smoke obscuring the gauges, dials and displays. 1Images picked
up by the respective cameras 40 and 48 are transmitted via the
respective wires 44 and 50 to the respective displays 46 and 52
for viewing by the pilot.

15 Referring to Fig. 7, another embodiment of an emergency
vision apparatus 58 comprises the camera 40 attached to the
suction cup 42. The camera 40 includes a wireless transmitter
64 for transmitting the images to a receiver 66 attached to a
support arm 68. The receiver 66 is operabl& connected to the

20 LCD display 46 for displaying the images generated by the camera
40. The camera 48 is also provided with a transmitter 70 for
transmitting its images to the receiver 66, which is operably
connected to the LCD display 52 for displaying the images. The

support arm 68 includes fasteners 72 for attachment to the

25 oxygen helmet of the pilot. Operation of the apparatus 58 is



canmera 48 is focused through the expandabl e enclosure 12 to view critical
cockpit instrunents. A conputer 83 is operably connected to the
aircraft avionics systens through bus interfaces 84 and 86, such as ARI NC
25429 and 629, to accommodate ol der and newer aircrafts. It should be
understood that the choice of bus interfaces woul d depend on the particul ar
bus protocols and is therefore not necessarily limted to ARINC 929 and
629. The conputer 83 receives data fromthe aircraft systens to be

di spl ayed, such as 5 the inertial reference systens, flight managenent
syst em andnidtahrert S [titghtagps tance 3§ stensepiConnect thg inaghe ARNNCahes by
advant ageously allows the imaging systemto display selected information
from t heheeviaameaorsas SUT hanaf 48 nat ¢ obramsmi neéddel heddbadgy &bt ithedeeass va
associ at ed topography, and power 10pl ant information. Any information on
the ARl NG Hipr carewiadli @pltdyeddigmbaysmdesahdop? t heSEaRERrEs 40 r8AE@48 are
fed to an i nage processor 88 which conbines the information provided by the
AR NC busranshrovie Beidipbdsife Wl Ehkpwhi $BI aFkd on the 15screens of the

1 1Bve ho piiTR THRG et 16 or ShioF nibe: LoRtT ol &t Pons CPRIE 48 ibne

brovi ded, by, Lhe, caneras 40, and. 43, alens. Yk emsqPkovEded By e Ayl pnies

system r conbi nations caneras an € avlionlics system

20t ermar Bl SIS B PLovidee LeOPer 2L UL ol IhOLERLKAR At o2 (GRMkPI L
y pac 6 and power converters 98 provide the necessary power
requi remiifef Qfa Jd6nsy S8 BOvided, such as using an eyeglasses frame.
It should be understood that the viewing lenses or displays
10 should be positioned close enough to the helmet visor to
minimize obscuring the images by the smoke, or may be positioned
inside the pilot's helmet.
Referring to Fig. 10, a system 80 for integrating the
cameras 40 and 48 with flight information, and displaying the
15 resultant image on display screens integrated in goggles 82 worn
by the pilot in case of a smoke emergency is disclosed. The
goggles 82 are disclosed as virtual-reality goggles, but other
types of displays may be used, such as a monocle-supported
display. The camera 40 is focused through the windshield to
20 provide visual information of the flight environment. The
camera 48 is focused through the expandable enclosure 12 to view
critical cockpit instruments.
A computer 83 is operably connected to the aircraft

avionics systems through bus interfaces 84 and 86, such as ARINC

25 429 and 629, to accommodate older and newer aircrafts. It

-10~-



The system 80 may be activated by a | anyard, which is pulled when the
goggl es 82 are renoved fromthe enclosure housing the system 80. A manual
switch may al so be provided as a backup and for testing the system

Since the avionics systemcan al so provide GPS topographic information,
such as the terrain around an airport and along the 5flight route, the
system 80 i s advantageously a highly redundant system wherein information
provi ded by the canera 40 is also provided by the avionics systens or the
i nformation obtained fromthe ARINC bus is also provided by the canera 48.
Al t houghs HhEl ks afiidd maendd othdast beechdieser bbedusninherféems mowisht of
an aircraft cockpit, it should be understood that it would be equally

appl i cablepdmi atrhethes edd i ingsylsuchuasprotacsubnandnéscohersifoseatiadn, a
nucl ear power plant control room or any other environments where the need
exi sts frorcemsapenatlbimittedonti ARENE 04dherndeb2A - cadbeofoswsie s B3 he room
that 15 obliterates the visibility between the operator and the control
panel . Prcaivatpldata nfremy. the aheCraktr anehensr LeoREr Bt SPARee P Usd 2s
di sposed in an operator_station within a?iontrol roomin _a suhmarine

nuct ear Prnemqitaitl RIVEPRFC CFYEIERP- af LAENTI BAPAPEMERLe KA oitt%hue to
cont rol Pl Fr A SHARSE o kHbE e he DPBRATD? "Gt S0t SRS ARABKAIHG y. t he
ST DRGS0 D5, EOEKE. A APLLOR, L8R 90T Jaod ook
the Cam%ﬁ?bﬁﬁﬂ%&ﬂﬁ%%om the avionics. Such information may include
heading, altitude, GPS and associated topography, and power
10 plant information. Any information on the ARINC bus can be
displayed.
The images from the cameras 40 and 48 are fed to an image
processor 88 which combines the information provided by the
ARINC bus to provide a composite which is displayed on the
15 screens of the virtual-reality goggles 82. A single push-button
switch 92, when pressed, allows the pilot to select different
image configurations, such as views provided by the cameras 40
and 48 alone, views provided by the avionics system alone, or
combinations between the cameras and the avionics system. A
20 temperature sensor 94 provides temperature information in the
cockpit. A battery pack 96 and power converters 98 provide the
necessary power requirement for the system 80.

The system 80 may be activated by a lanyard, which is

pulled when the goggles 82 are removed from the enclosure

-11-



25are exanpl es of image capture devices. The viewing | enses 8 and 24, and
the displays 46 and 52 are exanples of inmage view ng devices. Wi | e
this invention has been described as having preferred design, it is
understood that it is capable of further 5nodification, uses and/or
adaptations follow ng in general the principle of the invention and

i ncl udi ng such departures fromthe present disclosure as conme wthin 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 10the

scope ohohBenpnyaat isQRterVB ICLAIIMmanual switdi aergescybyi sronidpparnat us
for providing an operator visual access to information during a snoke

ener gengy baeROPr bsdnForbak siwnadas wyestmde of airtight material having
spaced apart front and rear panels, said front panel being transparent,
sai d front pathekei ntleudivigiast enertsent ararata behnenevide a@PEnsppaasarhpanel
b) a first image capture device operably associated 10with said rear panel,
sai d i mig€ocaptire,deviate dseitite or¢wm e arunever helFRQFEuABAt 2paRnel the

t hrough said transparent front panel; and )
5 flight route, the system 80 is advantageously a highly redundant

system, wherein information provided by the camera 40 is also
provided by the avionics systems or the information obtained
from the ARINC bus is also provided by the camera 48.
Although the present invention has been described in the
10 environment of an aircraft cockpit, it should be understood that
it would be equally applicable to other settings, such as in a
submarine control station, a nuclear power plant control room or
any other environments where the need exists for an operator to
continue to operate in case of smoke in the room that
15 obliterates the visibility between the operator and the control
panel. For example, in Fig. 5, the instrument or control panel
may be disposed in an operator station within a control room in
a submarine, nuclear power plant, or other critical areas. 1In
this case, to continue to operate, the operator must have visual
20 access to the instrument or control panel in case smoke invades
the operator station. Accordingly, the invention described for
the cockpit, without the lens or camera for looking outside,
would be equally applicable.
The objective lenses 4 and 20, and the cameras 40 and 48

25 are examples of image capture devices. The viewing lenses 8 and
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c) afirst view ng device operably associated with said first imge capture
device for being disposed in front of 15the operator's eye to allow view ng
of the instrunment panel enconpassed by said first inmage capture device
during a snoke energency. 2. An energency vision apparatus as in claiml,

wher ei n: a) said first imge capture device includes a
first 200bjective |ens; b) said first inmage view ng device
includes a first viewing | ens; and c) a first optic fiber

havi ng one end operably associated with said first objective | ens and an
opposi t 2 £ncarikbhgiangl bpel apsy4 6sgndi Ak edrai haspildsf pfstimagewvigwiews f or
transmtting light fromsaid first objective lens to said first view ng

| ens. 3.deAnia@mergency vi sion apparatus as in claiml1, wherein:

a) said enclosure has an expanded form and a conpact 5stowed form and

b) a filter dPErklshibssbeyatbdon bassheaneferssibedt 85f PRVeNS: B edpditast
at nosphere and fill the interior of said enclosure with clear air when said
encl osur®®§i9expdndedl 1RAGTERRPaRlRE +briF $PBAPAR Bhefy&héFtvi si on
apparatus as_in claim3, wherein said enclosure includes.a flexible support
bl sbed (P i1 LHET 030N LOF oo PP BERRpARGCOFSPH BAd  BSSTEd o e

col | apsi bl & Wen, sgi & g0c| 058081 L5 584! #RE8Hal Rgl LECROMBRSL cRLRMeE fugr m

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

10 the scope of the invention.

-13-



5. An energency vision apparatus as in claim4, wherein 15said flexible
support includes a coil spring operably attached to a sidewall of said

encl osure. 6. An energency vision apparatus as in claim3, wherein
said enclosure includes an inlet operably associated with filter to all ow
anbient air to fill said enclosure when said enclosure 20is expanded to its
expanded form 7. An energency vision apparatus as in claiml
wherein said enclosure is novable to selected parts of the instrument

panel . 8. An energency vision apparatus as in claim2, and

25f ur t hefE R si ng: a) support structure including an arm
attachable to an operator's hel net; and b) said first view ng
lens is carriled Bn smargemey 9vifhorneprrereiuyi Sdonpeaeidéngyan sperator
apparatus as in 5claim1l1, wherein; a) said first inmage capture

devi ce ivetupdeRGrag9 s sto camepamalhen during a smoky SHEHILNEYY i nage
vi ewi ng device includes a first display operably associated with said first
caner a. QUL 1A Ener gency vision apparatus as in claim9, wherein

5 a) an enclosure made of airtight material having
spaced apart front and rear panels, said front panel being
transparent, said front panel including fasteners for attachment
to an instrument panel;

b) a first image capture device operably associated
10 with said rear panel, said image capture device being oriented
to view the instrument panel through said transparent front
panel; and
c) a first viewing device operably associatea with
said first image capture device for being disposed in front of
15 the operator's eye to allow viewing of the instrument panel
encompassed by said first image capture device during a smoke
emergency.
2. An emergency vision apparatus as in claim 1, wherein:
a) said first image capture device includes a first
20 objective lens;
b) said first image viewing device includes a first
viewing lens; and
c) a first optic fiber having one end operably
associated with said first objective lens and an opposite end

25 being operably associated with said first viewing lens for
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said first canera is wirelessly connected to said first display. 11.
An energency vision apparatus as in claim9, wherein a first wre has one
end operably associated with said first camera and an opposite end operably
associated with said first 15display for transmtting video signals from
said first canera to said first display. 12. An energency vision
apparatus as in claiml, and further conprising: a) a
second i mage capture device for being operably 20associated with an
aircraft cockpit wi ndshield for view ng objects outside the cockpit; and

b) - a secorxhsmiagel ng eMi gt dévore es @per fibt yt asispecied Wehh sai daselcdrd sitmage
capture device, said second inage view ng device for being associated with
an oper atimwingeyleno enabl e the 25operator to view the objects enconpassed
by said second image capture device. 13. An apparatus_as in claim12,

wher ei n: 3. An emgrgeney secdvhen | appRrbps ure deviEdéaimndl uddsergisecond
objective lens oriented to view the objects outside the cockpit; 5b) said
second i mage capt e TRV cenFhesuEeshas saieoppanded form and a compact

5 stowed form; and
b) a filter operably associated with said enclosure to
filter the ambient atmosphere and fill the interior of said
enclosure with clear air when said enclosure is expanded to its
expanded form.

10 4. An emergency vision apparatus as in claim 3, wherein
said enclosure includes a flexible support biased to expand said
enclosure to its expanded form and adapted to be collapsible
when said enclosure is collapsed to its compact stowed form.

5. An emergenéy vision apparatus as in claim 4, wherein

15 said flexible support includes a coil spring operably attached
to a sidewall of said enclosure.

6. An emergency vision apparatus as in claim 3, wherein
said enclosure includes an inlet operably associated with filter
to allow ambient aif to fill said enclosure when said enclosure

20 is expanded to its expanded form.

7. An emergency vision apparatus as in claim 1, wherein
said enclosure is movable to selected parts of the instrument
panel.

8. An emergency vision apparatus as in claim 2, and

25 further comprising:
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viewing |l ens for view ng objects enconpassed by said second objective |ens;
and c) a second optic fiber having one end operably associ at ed
with said second objective | ens and an opposite end 10bei ng operably
associated with said second viewing lens for transmtting lightS from said
second objective lens to said second view ng lens. 14. An apparatus as in

claim 13, and further conprising: - a) support structure
including an arm attachable to a 15operator’'s hel net; b) said
first image capture device includes a first objective |ens; c)

said first inmage w)ewugpaeyi servochoelesnal idisg snemrmgakénshalld) ta farr st
optic fiber having one end operably associated with said first objective
| ens andmrOppo'ss theelewmek beamd operably associated with said first view ng
lens for transmtting light fromsaid first objective lens to said first
viewing | ens; andP5e9aisdi Bt sviemingetomd ¥$edrngirenbyasdicaried by
said arm 9. An emergency vision emergency vision apparatus as in
5 claim 1, wherein:
a) said first image capture device includes a first
camera; and
b) said first image viewing device includes a first
display operably associated with said first camera.
10 10. An emergency vision apparatus as in claim 9, wherein
said first camera is wirelessly connected to said first display.
11. An emergency vision apparatus as in claim 9, wherein a
first wire has one end operably associated with said first
camera and an opposite end operably associated with said first
15 display for transmitting video signals from said first camera to
said first display.
12. An emergency vision apparatus as in claim 1, and
further comprising:
a) a second image capture device for being operably
20 associated with an aircraft cockpit windshield for viewing
objects outside the cockpit; and
b) a second image viewing device operably associated
with said second image capture device, séid second image viewing

device for being associated with an operator's eye to enable the

25 operator to view the objects encompassed by said second image
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15. An apparatus as in claim 13, and further conprising:

a) a suction cup for attaching to the w ndshield; and b)
said second objective lens is carried by said 5suction cup. 16. An
energency vision apparatus as in claim12, wherein: a) said
second i mage capture device includes a second canera; b)

sai d second image view ng device includes a second 10di spl ay operably
associated with said second canera for displaying i mages generated by said
second canera; and c) said second display is for being operably
di sposedaipgtufdeortevafcd.he operator's eye. 17. An apparatus as in claim
16, and further conprising: 15a) a suction cup for attaching to the

wi ndshi el d; arsd bRarsaipbaecom aaner alsical?2i edndyesaid suction cup.

18. An apparatus as-in claim 16, wherein said second canera is wirelessly
connected to sai d adecarid diepry . indge /prRppee a88%168 LRACENERM B6 SCMPE ei n

a second wire has , . .
objective lens oriented to view the objects outside the cockpit;

5 b) said second image capture device includes a second
viewing lens for viewing objects encompassed by said second
objective lens; and

c) a second optic fiber having one end operably
associated with said second objective lens and an opposite end

10 being operably associated with said second viewing lens for
transmitting light from said second objective lens to said
second viewing lens.

14. An apparatus as in claim 13, and further comprising:
a) support structure including an arm attachable to a

15 operator's helmet;

b) said first image capture device includes a first
objective lens;

c) said first image viewing device includes a first
viewing lens;

20 d) a first optic fiber having one end operably
associated with said first objective lens and an opposite end
being operably associated with said first viewing lens for
transmitting light from said first objective lens to said first
viewing lens; and

25 e) said first and second viewing lens are carried by
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20o0ne end operably associated wth said second canera and an opposite end
operably associated with second first display for transmtting video

signals fromsaid second canera to said second displ ay. 20. An
apparatus as in claim16, and further conprising: 25a) support structure
including an arm attachable to an operator's hel net; b) said
first imge capture device includes a first canera, c) said
first image view ng device includes a first display operably associ ated
with said first canera; d) said first and second displays are
carried apsardh.arm 21. An apparatus as in claim9, and further

conpri si ng: a) a conputer operably connected to an

aircraft 10avisoni @ spnemtisrasetei vlagnflBghendafartbepe camrppigjed:;:

b) an image processor for processing data from said conmputer suitable for
di spl ay; a) a sugfiegn s@é@ngoéaﬁﬁé‘:hbﬂgbépnﬁh8pé1ﬁ861§§?1§§§dciaé‘tded
with the aircraft cockpit windshield for view ng,objects ou%si de .t he
15cockpit: and ©) said second obgecklyq ffRStigi SPFAy s P¥pEPalt v

associated with said
5 suction cup.

16. An emergency vision apparatus as in claim 12, wherein:
a) said second image capture device includes a second
camera;
b) said second image viewing device includes a second
10 display operably associated with said second camera for
displaying images generated by said second camera; and
c) said second display is for being operably disposed
in front of the operator's eye.
17. An apparatus as in claim 16, and further comprising:
15 a) a suction cup for attaching to the windshield; and
b) said second camera is carried by said suction cup.
18. An apparatus as in claim 16, wherein said second
camera is wirelessly connected to said second display.
19. An apparatus as in claim 16, wherein a second wire has
20 one end operably associated with said second camera and an
opposite end operably associated with second first display for
transmitting video signals from said second camera to said
second display.
20. An apparatus as in claim 16, and further comprising:

25 a) support structure including an arm attachable to an
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second canmera and said conputer, said first display for being operably
di sposed in front of the operator's eye for displaying data fromsaid
conputer and said first and second caneras. 2022. An energency Vi sion
apparatus as in claim?2l, wherein said first display is a virtual-reality

goggl es. 23. An energency vision apparatus as in claim2, and further
conpri si ng: a) a second objective lens oriented to view
t he 250bj ects outside an aircraft cockpit; b) a second

viewing | ens for view ng objects enconpassed by said second objective |ens;
C) a secpedaoptn'cs fidderethavi ng one end operably associated wth said second
obj ective I ens and an opposite end 5bei ng operably associated with said
second view ng | eds faid riaisst tinage | cahtufe odevard svcondesbjeedtiingg | ens
to said second view ng | ens; and d) said second view ng | ens
for bei pmsFe&r7ably associated with a operator's eye to enabl e the operator
to view 10t he objects enconpassed by said second objective |lens. .

An energency visidn aifpdt atteStasinade | bl e N eVt GRt RBFLEGRSr Psiftigst

a)ﬁg second .canmera faor beh%% oper a | y. associ tgd Lth_an aircraft cockpit

wi mishi SEFRGY ARSHTRY Yol TS DUt Yt e 18 cotkplt C28RGS

d) said first and second displays are carried by said
arm.
21. BAn apparatus as in claim 9, and further comprising:
a) a computer operably connected to an aircraft
10 avionics systems for receiving flight data to be displayed;
b} an image processor for processing data from said
computer suitable for display:;
c) a second camera for being operably associated with
the aircraft cockpit windshield for viewing objects outside the
15 cockpit; and
d) said first display is operably associated with said
second camera and said computer, said first display for being
operably disposéd in front of the operator's eye for displaying
data from said computer and said first and second cameras.
20 22. An emergency vision apparatus as in claim 21, wherein
said first display is a virtual-reality goggles.
23. An emergency vision apparatus as in claim 2,
and further comprising:
a) a second objective lens oriented to view the

25 objects outside an aircraft cockpit;
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b) a second display operably associated with said second canera for

di spl ayi ng i mages generated by second canera, said second display for being
associated with a operator's eye to enable the operator to view the inages
of said second canera. 20

b) a second viewing lens for viewing objects
encompassed by said second objective lens;
c) a second optic fiber having one end operably
associated with said second objective lens and an opposite end
5 being operably associated with said second viewing lens for
transmitting light from said second objective lens to said
second viewing lens; and
d) said second viewing lens for being operably
associated with a operator's eye to enable the operator to view
10 the objects encompassed by said second objective lens.
24. An emergency vision apparatus as in claim 9, and
further comprising:
a) a second camera for being operably associated with
an aircraft cockpit windshield for viewing objects outside the
15 cockpit; and
b) a second display operably associated with said
second camera for displaying images generated by second camera,
said second display for being associated with a operator's eye
to enable the operator to view the images of said second camera.

20
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