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

61/ 008/ 5990fnésd249ecenber 21, 2007, and 61/ 006, 504, fil edTdmspewany39iy, 2008,
both of which are hereby incorporated by reference. FIELD OF THE | NVENTI ON
The present invention is generally directed to an apparatus to enable 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 relates to a systemthat provides a clear view outside the

w 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 particulate matter invades the cockpit area. BACKGROUND
OF THE | NVENTI ON When cockpits are invaded by continuous, dense, blinding
snoke that turn airplanes into unguided mssiles, the results are well
kngwn 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 OoCCUr aS prEETRO-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 wvital information
for guiding the aircraft to a safe landing after smoke and/or

25 particulate matter invades the cockpit area.



frequently as snoke in the cockpit. According to the Air Line Pilots
Associ ation, airliners nake an unschedul ed or energency | anding due to
snoke i n wbheo@ask4snt on an average of once per day. WhaPCrassteosm1isy a
cockpit is equally true for any operator station where the operator's
ability to see the instrunent panel when snoke invades the operator's
station depends on the safe operation or orderly shutdown of critical
processes, such as occur in a nuclear power station, submarine and simlar
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. Prior art
energency vi sion assurance systens use inflatable enclosures with view ng
panel s at opposite ends of BREEGROUNDs OFs IBE, INVENTHON|i st ance bet ween t he
pilot's face mask and the w ndshield or the instrunent panel to allowthe
pi | ot access"PEVFEGFEP LS GhRatitRASS MY FM AN Lamc%i rRIRREING t he
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panel s, (the frophcpanel deing tansparants: i #00l diding. fast gners for

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.



attachnment to an instrunment panel. A first inmage capture device is operably
associated with the rear panel. The first inmage capture device is oriented
to vi ew tWwe 200va18e48nent panel through the transparent fr ®@or/Uysaesio1398o first
view ng device is operably associated with the first inage capture device
for being disposed in front of the operator's eye to allow view ng of the
i nstrunment panel enconpassed by the first inage capture device during a
snoke energency. The present invention further provides a second inmage
capture device for being operably associated with an aircraft cockpit

wi ndshield for view ng objects outside the cockpit; and a second i mage

vi ewi ng device for view ng objects enconpassed: by the second i nage capture
devi ce, the second i mage vi é&j@@%\ﬁﬁ"ﬂ 1B INVENTFI QN soci ated with an
operator's eye to enable the operator to view the objects enconpassed by

t he second iﬁﬁﬁeFE§ﬁ¥ﬁVé:¥RKﬁW£;°WTR¥?ﬁ¥Q§§naWrﬁmﬁﬁg CYuYtRdP pr ovi des

that the first and second .image capture devices include fiyst.and second
obj ect | PEPETELYS FEE BRI Y™ b J1TEt Und’ SOMBNATTEYE P et hg HaGHE8s
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The present i"nvention al'so pro e first an
front panel being transparent, and including fasteners for

attachment to an instrument panel. A first image capture device
is operably associated with the rear panel. The first image

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



second i mage capture devices include first and second caneras,
respectively. The first and second i nage view ng devices include first and
second diwpl2agvas24sespecti vely, operably associ ated w t hPChAISL@sSpE3I59 ve
first and second caneras by wired or wireless 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 data to be displayed. An inmage processor is
provi ded for processing data fromthe conputer suitable for display. The
first adensesondeisprge ivaptyur e Thevifasst myldidedondt image seceowdnganer as,
respectively. A display is operably associated with the first and second
caner as daivd celie 1agdpdicerf 1 ntte adid pegOThrV IR P ok adty BESPOSEHVEAYS ront
of the operator's eye for displaying data fromthe conputer and_the first
and secGﬁ&n@&ﬁﬁﬂa§°.t@ﬁlEp339§§%wfﬂQ?&?Q}ﬁnﬂ%§qﬁﬁﬂﬁP®E§$$E%V§ fenges by
perspective view of an energency vi.sion apparatus for_all ow a pilot to
X &% [HE Sriep
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second image capture devices 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 second 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



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 , showmn in a
def | at ed wonthoonse4svi on for stowage. Fig. 5 is a rear pePspaskIso1dssew of
the an aircraft cockpit, showi ng the present invention in use by a pilot.
Fig. 6 is a perspective view of another enbodi nent of the present

i nvention, using hard-wired caneras. Fig. 7 is a perspective view of

anot her enbodi nent of the present invention, using wreless canmeras and
wireless transmssion. Fig. 8 is simlar to Fig. 5, showing the pilot
novi ng ehetbrcliostramnes ta pdirfsleradntthsosd it fgn dbeinhs? remeke panel . Fig.
9 is a schematic view of imges as seen through the w ndshield and the
encl osufFBEIBEHCYI0 is a functional block of another enbodi nent of the

present invention, using the aircraft's avionics_systemto provide flight
i nformation H&Bi-véreéd oI MYARTLEAHYS Wlﬁbg‘?%s‘yv&)‘?m%@sﬁ%ge
pi | ot . DETALLED DESCRI PTI ON,OF THE | NVENTI Referri to Fig.l, an
emer genEY VPSSR 555 dtuds ARRHIARY 4 j%ct Véggﬁﬁ% 1" cHMnBEPRRYES an
OPLE (AR (BN, KWL % ARG Shd A4S AL ORGr e alpthe ovti o
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 ewol2oeunse4sd?2 i s nade of airtight material. Fast eqerus2d8/01®ach as
VELCRO strips, are provided along the front outer edge of the enclosure 12
for attachnent to the instrunment 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 and 24 in front of the pilot's eye. The
fasteners 28 are usedDEBAIEEDr PESERIPTION OFy THE> ANVENTHON | ot ' s oxygen
hel met. Referring to Figs. 2, 3 and 4 , the enclosure 12 includes pliable
si dewal | 30 Befportad bY &igoill, S5y iSMEIBENCThe i RMAPP B2 &R | Bses t he
front and rear panels 14 and 16 to provide a sealed interjor_vol ure. Tge
spring S2MBILERS EReOBAEICIdNe 1B1% ¢ KETHGIIES S PRkt F af Hef o© 22"
conpact configuration en not in uyse, .as showmn in Fig..4 . The spring 34

i s bi as8dViEWABHce e Re SerAEHTEN T IS (He X file p%%?t?%ﬂl%spéh%gm in
Figs. 2 _and . .Wen the enclqosure 12 is_ allowed t xpand ' e
Comkpi ¢ 6. Arsad SPRr dugh T4l 52 (hst e (HE EF it Eesmpedt) the o
t he encl gsure M _t l.ear. aj.r fl .36 | esi i snoke
or ot hertRSa‘f'tlpc%ép\aQ’leellan%tff%rn i%r%xjt%r-eg% rdétéol&{)lr@o'vi dT:n%I%% legtﬁ&%i % h%%%’:he

tegcl 0sUL S 12de e neRGLASWAS 112 eI didesm handl & stF apst37c Eonabhpshthe pil ot

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 compressed 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



conveniently nove the enclosure 12 to different portions of the instrunent
panel as needed (see Figs. 5 and 8 ) . The attachnent patches 18 are used

t o secur ewDhleossedsosure 12 to the instrunment panel. ThePCrase@anesyso f r ont
panel 14 is made of pliable material to allowit to conformto the
irregularities on the front face of the instrunment panel. Referring 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

w ndshi €hd, ihheripst vodeme pdndihe realacsatr e Het kiditsh ,c gy oath. pl Bhe,
keyboard, circuit breakers, fuses, control panel, etc. The suction cup 10

i s attaéhéfieto3fhéswdgedeingldd t39 fiid Yeusianadie (He AT 3B VFehA BB ect s
outside the windshield. The lens 4 has a field of view w de enough to give
the pil Batiegufpi EPentiF &9 & IHEDRISe 2 Tthe' iSidpidbrithargroboserat tached

to the hel net I Ly . it] t he | 8 24 ip f t of, f
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panel . ens 20 is
panel. The transparent front panel 14 is made of pliable

material to allow it to conform to the irregularities on the
10 front face of the instrument panel.

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



accordingly provided with a clear view of the instrunment panel through the
interior of the enclosure 12. The fasteners 18 are attached to

corr espomaiprgosfmsssener s on t he i nstrunment panel, all ow mrgTiuseoosncisesure 12
to be supported fromthe instrunment panel. The lens 20 has a field of view
that substantially enconpasses the width and hei ght of the encl osure 12.

| mages picked up by the respective lenses 4 and 20 are transmtted through
the respective optic fibers 6 and 22 to the respective view ng | enses 8 and
24 for viewwng by the pilot. Referring to Fig. 6 , another enbodi nent of an
ener gendy posiidn oaggacaters B8 iagalirst] osatks Wwednedat 4oni gfathached to a
suction cup 42. |mages seen by the canera 40 are sent via a wre 44 to a
LCD di sphay ragentheaaedandais elshdicnilrac iy | snefs dorveedethei fRcAtcaner a
48 in place_of the |ens 20. Inmages seen by the camera 48 through the front
panel 1®aged tlharsd tthed face Lithe sty Wneed RARDay B2¢ BBEA dPspPays
46 and 52 are supported .b support arm 54, with_attachnment patches 56 for
at t achmBREOTE LARE Yo BTG IR HATr (FRETH I6LS™ 195 SHATI H Bor BRBF sbaBALt hat

(e, L0, a0 340 8055, 5 SO0t el SPLBKC LD g
o306t LA b YIP SOV AR A0 A0 AT SELRD MLE, e aBEe, 00,
energen%ﬁlb@i%@ %%%C%%@ﬁdgﬁ¥%ﬁf2tﬂbrgé“gﬁgborted from the instrument
panel. The lens 20 has a field of view that substantially
encompasses the width and height of the enclosure 12. 1Images
10 picked up by the respective lenses 4 and 20 are transmitted
through the respective optic fibers 6 and 22 to the respective
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.



the pilot access to essential visual information for the operation and

| anding of the aircraft. The suction cup 42 is attached to the cockpit

wi ndshi elwW02809/0Bs80support arm 54 is attached to the pilpoT/us2008lom3959 t O
closely position the displays 46 and 52 in front of one of the pilot's
eyes. The enclosure 12 is released fromits stowage, allow ng the spring 32
to expand the enclosure 12. The front panel 14 of the enclosure 12 is
pressed agai nst the face of the instrunent panel to displace the snoke
obscuring the gauges, dials and displays. |Inmages picked up by the
respective cdmenss, 4¢lendp@zatus rdhsrs tused vs Eni her regpebei EPArREYs44
and 50 to the respective displays 46 and 52 for viewing by the pilot.
Referri g @@rFm@.37%mQﬁﬂHQWﬁrQﬁﬁﬁXﬁ¥ﬂNﬁn(ﬁl%ﬁﬁ%ﬁﬁrﬁ@ﬁgplgi§Poﬁraﬁﬁ§?atus
58 conpri ses the canera 40 attached to the suction cup 42. The canera 40

i ncl udedhg WiilOteSEIGS A ﬁ%?rerswlorw%%nm?ﬂga%ﬁ%ni fRgesfo a
receiver_ 66 attached to a support arm 68. The regeiver 66 is _operabl
connect &8 HRE ﬁﬂﬁ(ﬁ%ﬁﬂ%ﬂénﬂgfﬁﬂe(ﬁ¥ﬁﬁ%. iy theSi TagEsChefid aﬁgdlgy t he
canera 49. .[he £qqena A8 o'oc%ﬁi!ﬂtsowﬂ@s"ﬁf’éﬁg%‘,"é %i g‘%ﬁ% aé‘&,ggra%g[ af 54ry

transm ting Its i mages e receiver S 0 § Cofnecfed to

the LCDaQ%?%%%%%§%>ﬁ9ﬁ% | SRl ayd f&%ﬂ:Hﬂ?gﬁg?%%?§0§&§ﬁ9£énag§§6§%§pg%§ges

fasteners attachrrent to the oxygen e pil ] on of
the appar@atigy 3% iissifidd d0 dhe ppaiatys 38 s exgept tHAL Lheibapgesio

gener ated by
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. Images 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 operably 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



the caneras 40 and 48 are transmtted wirelessly to the receiver 66 for
viewi ng on the displays 46 and 52. Standard wi rel ess transm ssi on net hods
are wel | Wwoawy/isessart. The support arm 26, 54 or 68 is @OE/USY08013959
supporting the lenses 8 and 24, or the displays 46 and 52 for positioning
in front of the pilot's right eye. It should be understood that other ways
may be provided, such as using an eyegl asses frane. It should be understood
that the viewing | enses or displays should be positioned close enough to
the hel met visor to mnimze obscuring the i mages by the snoke, or nay be
posi ti osddiilasi de tte pidpstrstuel Het . eRefrl rimt tohei ynages depgsabadsbyf or
integrating the cameras 40 and 48 with flight information, and displ aying

t he resthearenerage 46h alid e e ricearsniiteed atbie l asgbygrestBe WEERLIEQIt he
pilot in case of a snoke emergency is disclosed. The goggles 82 are

di scl os&® &91viviewading &ft ithe ghRpeays MR Fdher?t yp%%a’égaﬁijsmé?%eﬁﬁy be
used, such as ,a nonocl e-supported %#s | ay. The camera 40 is focused through
the wi nd<RnSMd S Py RATLIT ALF ¥ %Pﬁﬁ%ﬂbnl%fa¥5e flight environment. The

Cotkpit T nst AIBACEP K oS 65 1oL onbrablg ¢ oNhber b PEPPRE LBy Ehr T
avi oni Cﬁe%%tse@s atnty Oﬁg,h &J%ﬂ@t§{§;§f§§s 8416 aaprgd8§2 fb'fhp8§i€‘ﬂ>h|§ng in
front of the pilot's right eye. It should be understood that
other ways may be provided, 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
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429 and 629, to accommopdate ol der and newer aircrafts. Itshould be
understood that the choice of bus interfaces would depend on the particul ar
bus pr ot owol2so%zsesns t heref ore not necessarily |limted POTARRNS 0429 and
629. The conputer 83 receives data fromthe aircraft systens to be

di spl ayed, such as the inertial reference systens, flight nmanagenent system
and other flight guidance systens. Connecting to the ARI NC bus

advant ageously allows the inaging systemto display selected information
fromthe avionics. Such information may include heading, altitude, GPS and
associ atséebuflap bgr ayplte r strebp ot ptlamtchofor nef ilows Mayerftoefarpohdon t he
ARI NC bus can be displayed. The inmages fromthe caneras 40 and 48 are fed
to an i EpPencr credds BE it wha & oMb st dreo } wif ¥ drat $ okNPFBIPEBINBY t he

ARI NC bus to provide a conposite which is displayed on the screens of the
vi rt ual Ike@@lslsta%lg}dgélé"slt@g? % AMe hrEmit o svxﬁ%hcg’??uﬁﬁén%r essed,
allows the pilot to select different%hgnge configuratiogns, . such as views

provi ded SREIVES SRS WD Wiy A Y5 65 pFOVPedt B L eKEay PERMcES
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c8e pit. A
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whi ch i%dvantageously allows the imaging system to display selected
information from 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-



pul | ed when the goggles 82 are renoved fromthe encl osurehousing the system
80. A manual switch may al so be provided as a backup and for testing the
system Svpceowdsessavi oni cs system can al so provi de GPS tropargea@psloiiso

i nformation, such as the terrain around an airport and along the flight
route, the system 80 is advantageously a highly redundant system wherein

i nformati on provided by the canera 40 is al so provided by the avionics
systens or the information obtained fromthe ARINC bus is al so provided by
the canera 48. Al though the present invention has been described in the
envi ronneoting aheabyetafit 80ockpi maniualsismiltdhbenayndelrsst dorl piheided wosill d
be equally applicable to other settings, such as in a submarine control

st at i ona hankepeandpbwer tplsanangcdiner slysit@dm or any ot her environnents where
the need exists for an operator to continue to operate in case of snDke in

t he room t haBinBEi Fé?aﬁ@éopﬁésvﬁé’st’ilelﬂi {GRTh Sthice P EHE: B €7 2] of ORPIJHE 31 C
control panel. For exa in Fig , the instrunent or coq& c_tljo(ﬁlganel may
be dlspé§§8rmﬁtéﬁnopéP§ O?SSF§@i5ﬁ§ﬁaﬁm ﬁ%?WHQHQQﬂa%?RﬁﬁF gihge
nucl ear omer ant ot her, crltlcal s < 0 to
oper at ef 1L ABE EBPE?Or sEYREFE Vil é£ 5390%%? |ns hi tg%r&%%% Fol
panel in case snpke inva t t C g h

i nvent i 88°4&%¢r I'BEE °FOr l{lhé)rcrzng%kplnt pafOQ’r fﬂbp%qég\ncg&g%%aé%ragf%%s?ooki ng
OUts'deprggyggdeyegﬂgla%1%%ﬁ@ @Wé%ems 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. In
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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The objective lenses 4 and 20, and the caneras 40 and 48 are exanpl es of

i mge capture devices. The viewi ng | enses 8 and24, and the displays 46 and
52 are exwopb@sefsoi mage vi ewi ng devices . Wil e this i reeEntsans/on®so been
descri bed 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
di scl osure as cone within known or customary practice in the art to which
the invention pertains, and as may be applied to the essential features set
forth, add fald twet kiispley sddpernst Theaiaemmnphe Wo CLhdge lviednng
emergency vision apparatus for providing an operator visual access to

i nf or madegAc@Sr-i ng a snoke energency, conprising: a ) an enclosure nade of
airtight material having spaced apart front and rear panels, said front

panel bei ng HParngpdhdit 1A FFbrit2 HRRAD i IR TRAPRA f a5t RABEBIf BFeferred
oL ach 69,20, B potel.y ) @ [1rsLLmge papug device
or N SR LSV e, i el ponel. U oual o £l LSO SOh LAgnnB!

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

10 the scope of the invention.
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said first inmage capture device for being disposed in front of the
operator's eye to allow viewi ng of the instrunent panel enconpassed by said
first imawe 2ea@piseuse devi ce during a snoke energency. 2 PCAUSRIDBOIRINTY
vi sion apparatus as in claiml1l , wherein: a ) said first inmge capture
device includes a first objective lens; b ) said first inage view ng device
includes a first viewwng lens; and ¢ ) a first optic fiber having one end
operably associated with said first objective |lens and an opposite end
bei ng operably associated with said first viewing lens fortransmtting
| i ght fWBCIAIM:first objective lens to said first viewing lens. 3 . An
energency vision apparatus as in claiml , wherein: a ) said enclosure has
an expanded flor mA8n @M rEeRAFt tVistive RHRATRt Whdf @r )PeOoYidiies epepRBr§tor
associated wi.ith said enclosure to filter, the anbi ent atnosphere and fil
the i nt ¥iSYR Lo CESISE &rcliBhdati¥an dWam%id SRR s @PeFYsure i s
expanded to i.its expanded form 4 . An energency vision apparatus as in
cl ai m 3°°™RiérPé *sai d encl osure includes a flexible support biased to
expand said enclogyre ot expanded fof mand gdanted. Lo, be,gol Lapsible
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 associated 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

-14-



when said enclosure is collapsed to its conpact stowed form 5 . An

energency vision apparatus as in claim4 , wherein said flexible support

i ncl udes woOCo08z430i ng operably attached to a sidewal | eCTasResemIsSDSUre. 6
An emergency vision apparatus as in claim3 , wherein said enclosure

includes an inlet operably associated wth filter to allow anbient air to

fill said enclosure when said enclosure is expanded to its expanded form 7

. An energency vision apparatus as in claiml , wherein said enclosure is

novabl e to sel ected parts of the instrument panel. 8 . An energency vision

appar at tgaasmirt talrgg mizyht ahcor wa herf cosprolsj egt ave Seppotd saridcffurst

including an arm attachable to an operator's helnmet; and b ) said first

Vi ewi ng ii@wd nigs leaxsr-i ed by said arm 9 . An energency vision energency

vision apparatus as in claiml , wherein: a ) said first inmage capture

devi ce incl udes AT SRAr e &7 1sHN PHPIEA S | 23t 1R nBgRiM dwi HECdeHce

includes a first display, operably associated with said first canmera. 10. An

emer gency Vi sion zfﬁpasraa?tqjsé_prhcsl??fyﬁ aﬁ“?‘ﬁ Fn ‘Wﬁ%‘?‘%‘ii‘ﬁgsgi’ﬁmf RPdt AcSREPECTs

Wi r5el esssl%w(:e%nr]f%%tme;d atnod said first display.

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 emergency 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 air 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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11. An energency vision apparatus as in claim9 , wherein a first wire has
one end operably associated with said first canmera and an opposite end
oper abl y wozowvmesd with said first display for transm PCrA$20080¢395%i gnal s
fromsaid first camera to said first display. 12. An energency vision
apparatus as in claim1 , and further conprising: a ) a second inage
capture device for being operably associated with an aircraft cockpit

wi ndshield for view ng objects outside the cockpit; and b ) a second inage
vi ewi ng device operably associated with said second i mage capture devi ce,
sai d second i nage avi ewippyp e\ tteadtorredeimyl whisoei 2 egrmi ahtanhapéeator as
eye to enable the operator to view the objects enconpassed by said second
i magecapprerateaViscdelm@t /Apngpparatus as in claim 12, wherein: a ) said
second i mage capture device includes a second objective lens oriented to
view t he obj ects &Ut Siade! thie Tockifiind Jeni ke serbhted nayeSeapt 8FB- devi ce
i ncludes a second viewing lens for view ng objects, enconpassed by said
second obj ective Fefde S )Vla”s%rbo%‘beﬁﬁgﬁr?%yfYJo%JrOIFua@ggﬁr%Fﬂése%a bPerably

associ at eld W th sg}i d second objective |lens and an opposite end being
oper abl ¥ -4¢8bcirat'@f Wi'thH sai d second view ng | ens for

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, said 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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transmtting light fromsaid second objective lens to said second view ng
|l ens. 14. An apparatus as in claim13, and further conprising: a ) support
struct ur ewonzedous24sg an arm attachable to a operator's heCwats2008/0)39s@i d
first image capture device includes a first objective lens; ¢ ) said first
i mge view ng device includes a first viewing lens; d ) a first optic fiber
havi ng one end operably associated with said first objective |lens and an
opposite end being operably associated with said first viewing | ens for
transmtting light fromsaid first objective lens to said first view ng

| ens; amdpeufresde@itier.st and second viewing lens are carried bysaid arm
15. An apparatus as in claim13, and further conprising: a ) a suction cup
for attachi ng3to Bheawpadstiivsl ¢s dmd A dimsdi2y sdrmimbj ective lens is
carried by said suction cup. 16. An energency vision apparatus as in claim
12, wherein: a ) €di GasecRFIANFRGAASPIGARE Wi 15| Hiaek 38 e 0RBC R er a;

b ) said second i mage view ng device includes a second
objective le%s oriené%d 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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di spl ay operably associated with said second canera for displaying inmges
generated by said second canera; and ¢ ) said second display is for being
oper abl y wospesmsessibn front of the operator's eye. 17. ARCIHSA@OUBSAS N
claim 16, and further conprising: a ) a suction cup for attaching to the
wi ndshield; and b ) said second canera is carried by said suction cup. 18.
An apparatus as in claim 16, wherein said second canera is wirelessly
connected to said second display. 19. An apparatus as in claim 16, wherein
a second wire has one end operably associated with said second canmera and
an opposktie emdi.operably associated with second first display for
transmtting video signals fromsaid second canera to said second display.
20. An appar abus as epprelraitmsi@s dmd dlaithel3 canpt i Binghen FoBRPHBERT:
structure including an arm attachable to anoperator's helnmet; b l sai d
first image captufé dewuediionc|resar AttACHdErEe €hg whrdshiest’ i ABgde
viewi ng device includes a first_ display operably, associat With said first
camera; d ) said ﬁ)rﬁlﬁémd”hlﬁ%‘ﬁ'ly:’a‘ﬂfg ]apTrésc]a?r‘?%’arb?lgs Ydsﬁjran 21. An
apparatus as in claim nd furth i sing:
p% suction SR 9 , and further conprising
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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a ) a conputer operably connected to an aircraft avionics systens for
receiving flight data to be displayed; b ) an inmage processor for

pr ocessi Myodatss4som sai d conputer suitable for displayPCt/US2e089e396Nnd
canera for being operably associated with the aircraft cockpit w ndshield
for view ng objects outside the cockpit; and d ) said first display is
operably associated with said second canera and said conputer, said first
di splay for being operably disposed in front of the operator's eye for

di splaying data from said conputer and said first and second caneras. 22.
An ener gpreyteirsisomedpygdriat us as in claim21l, wherein said first display is
a virtual-reality goggles. 23. An energency vision apparatus device as in
claim2 , and furbﬁeﬁ&%ﬂnﬁﬁ%ﬁquﬁngg GRrdeohdobj eet ivelvdas arfénsed to
view the objects outside an aircraft cockpit;b ) a second viewing |ens for
vi ewi ng©8Bfééts enconpassed by said second objective lens; ¢ ) a second

optic fiber having one .end. operably associated with said second gbjective

|l ens and an opposi)eséﬁ&pgéﬂ%f(ﬂﬁ#&ﬁﬂ%}%ﬁﬁﬂﬁﬂ%ﬁ%&F%ﬁ%%C§%§8ss€06ﬁﬂs§iemﬁng

Ie@§ for,.transm ttin igpt fnoqgﬁﬁid ﬁgcond q@{ective |l ens to said second
e th said ra

I
. . display_ o era%l Ssocia Wl ¥
vi &wi ng T8Rs*YaRg y rst came

d) said first and second displays are carried by said

arm.
21. An 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 device 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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d ) said second viewing lens for being operably associated with a
operator's eye to enable the operator to view the objects enconpassed by
sai d secomO 20ymsessove | ens. 24. An energency Vi sion appaCatusg008913989 cl ai m 9
, and further conprising: a ) a second canera for being operably associ ated
with an aircraft cockpit w ndshield for view ng objects outside the
cockpit; and b ) a second display operably associated with said second
canera for displaying i nages generated by second canera, said second

di splay for being associated with a operator's eye to enabl e the operator
to view the i maged)ofa smabrmecoiel cagrelens 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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