Office de la Proprieté Canadian CA 2331441 C 2008/07/29

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 331 441
o Gmsca oy Conac 1 BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2001/01/19 (51) Cl.Int./Int.Cl. B64C 7/74(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2001/07/21 560J 1/00(2000.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2008/0//29 BROOKER KEVIN R.. US:
(30) Priorité/Priority: 2000/01/21 (US60/177,317) SMITH, MICHAEL R.. US:

HAZEN, TIMOTHY M., US

(73) Proprietaire/Owner:
BELL HELICOPTER TEXTRON INC., US

(74) Agent: MACRAE & CO.

(54) Titre : DIFFUSEUR ANTI-EBLOUISSEMENT ABSORBANT LE CHOC LORS DE L'IMPACT ET PROCEDE POUR SE
PROTEGER CONTRE LES BLESSURES A LA TETE DANS DES ECRASEMENTS D'AVIONS

(54) Title: CRASH ENERGY ABSORBING GLARESHIELD AND METHOD OF PROTECTING AGAINST HEAD INJURY
IN AIRCRAFT CRASHES

) /
23 i i ) 2 39
\ 25 » 27'\(\ & { l,”37 21
s | I -35 - ’
. A i 209-« o 3.t N ~33 11 ¥ a !
41 [ l | : { o \_1 l \_.| | | r_/ | F F | | |
L ) b | ! 11 : . | | ;| || i
o PR B S N L p W _ . __. b o e e e — N I D L
43 D e 1 LI A YT T TR | ',"’ ““““ (T T T T T | | 1S i
by )| I |t [ ) i (| | ) |
S L — S ——— s S e B T L R N A R ettt I R
_________________________ 4
S \ T Y ittt y g m——— Y It === W it Vo Ve ' e
|| || | B 1t || B | |
|| | | [ N N { | { | | | e
____________________________________________________________________________
)
Al devipipnipnipnipiga il dysiyuipniyuipslysig il dpyipuybpdysipt S Seieglugioaiatopi | [alpdyslgdpdyipd S loleyhugleplnglogiogh Y iogbeyingieglogiugh Sl agiuingivggingingh sty
i N\Q © o-1|| e O-:IO O-:IO -||I — |r OI:_O OI:-O 0 lrb o Y oc
/ ~ \..,J . /J . \/ k/ t.l l_,. \
45 | ,
, 49
19 . 17
1 A -
(57) Abréegée/Abstract:

An Improved vehicle glareshield having a structural body having a predetermined size and shape adapted to protect an instrument
panel in a vehicle from glare; and a plurality of controlled strength members carried In said structural body which collapse In a
controlled manner upon high force impact by an occupant in order to reduce a deceleration force experienced by an occupant
upon impact with said instrument panel.
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ABSTRACT OF THE DISCLOSURE
An improved vehicle glareshield having a structdral body having a predetermined
size and Shape adapted to protect an instrument panel in a vehicle from glare: and a
plurality of controlled strength members carried in said structural body which collapse in a
controlled manner upon high force impact by an occupant in order to reduce =«

deceleration force experienced by an occupant upon impact with said instrument panel.
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BACKGROUND OF THE INVENTION

1. Field of the Invention:

The present Invention relates in general to glareshields for use in vehicles,
particutarly in fixed and rotor wing aircraft. More particularly, in particular to glareshields

that enhance safety during aircraft crashes.
2. Description of the Prior Art:

While significant progress has been made to increase the safety of fixed wing
and rotor wing alrcraft, a significant number of crashes still occur. However the
survivability of aircraft crashes has increased with incremental advances in the
engineering of the aircraft and of the aircraft components. Head injuries, in particular.

Mmust be avolded in order to further increase the overall survivability.

This has been demonstrated in automobile safety advances, such as the
Implementation of air bag safety equipment, which protect the head and upper body of
the driver and passanger in the front seats. A comparable situation arises in aircraft
I'he pilot and copilot are restrained by safety belts and safety harnessoes. In
longitudinal crashes, the restrained crew member experiences significant forward hcaa
motion which sometimes causes the head to strike the glareshield and/or insirurment

panel. This can cause severe injury or death in a crash which would have beer
otherwise survivable.
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SUMMARY OF THE INVENTION

The present invention is directed to an improved glareshield for use in vehicles,
particularly in fixed wing and rotary wing aircraft, or in combination or nybrid aircraft,

such as an aircraft with tilting rotor assemblies which allow both a fixed wing mode of
flight and a rotor wing mode of flight, i.e., a tiltrotor aircraft.

More particularly, the present invention is directed to an improved qglareshield
which includes multiple partions of varying strength which allow the glareshield to told
or collapse in a controlled manner when it is struck by the head or heimet of a crew
member during a crash, thus reducing the deceleration force experienced by the haad,
and thereby enhancing safety and increasing survivability .

Stll more particularly, the present invention is directed to an improved
glareshield which includes an array of high strength segments oriented within the
glareshield in a predetermined pattern which defines a plurality of portions of the
glareshield which, in effect, act as “hinges” to allow the controlled folding or callapsing
of the glareshield when struck. This folding process absorbs kinetic energy from the

occupant’s head and helmet at controlled levels below the iInjury threshold.

During impact, the improved glareshield of the present invention folds down
over the instrument panel, which is underneath it, allowing the energy-absorbing
padded top surface ot the glareshield to protect the head from a nigh force impact witr

ine hard partion of the instrument panel.

In accordance with the preferred embodiment of the present invention, the
glareshield includes a layer of foam pad which has a nonlinear stiffness and a low
coefficient of restitution to maximize the amount of energy absorbed by the head.

The improved glareshield of the present invention functions somewhat like a
pre-deployed air bag to protect the from head Injury during a crash. However, it is
entirely a passive device, which does not need to be instantaneously deploved at the
moment of impact. It is a relatively low-cost and fail-safe means for reducing head

injury that requires no moving parts and no deployment mechanisms.
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The above as well as additional objectives, feamres, and advantages will become
apparent In the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

Ihe novel features believed characteristic of the invention are set forth in the

5 appended clams. The invention itself however, as well as a preferred mode of use.
further objectives, and advantages thereof, will best be understood by reference to the
following detailed description of the preferred embodiment when read in canjunction with

the accompanying drawings, wherein:

Figure 1 is a fragmentary pictorial representation of one prefarred embodiment

10 of the improved glareshield of the present invention in a top or plan view;

Figure 2 1s a cross-sectional view of the improved glareshield of Figure 1 as

seen along sectiomn line A-A:

Figure 3 i1s a view of the improved glareshield of the present invention in an
exemplary installed position; and

15 Figure 4.1s a view of the glareshield of the present invention from A-A in Figure 3.
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DETAILED DESCRIPTION OF THE INVENTION

Figure .1 1s a fragmentary view of the preferred, but not exclusive, embodiment
of the improved glareshield of the present invention. The view is “fragmentary” since a
number of internal components, which would not ordinarily be visible, are depicted.
Glareshield 11 is preferably symmetrical about center line 13, defining a left side
portion 15 and a right side portion 17. A plurality of generally longitudinal stifferning
beads 19 and lateral stiffening beads 21 are depicted in this view. These componants
would not be visible during use. They are depicted in this view to define the orientation
of the longitudinal and lateral stiffening beads 19, 21 relalive to the glareshield 11. The
stiffening beads 19, 21 represent regions having a greater bending strength in one axis
and weaker in the transverse axis relative to the remaining and surrounding portions of

the glareshield 11.

The stiffening beads 19, 21 and the weaker surrounding material which forms
the glaresh.ield 11 function as multiple and alte'rnating portions of varying strength
which allow the glareshield 11 to fold or collapse in a controlied manner when it (s
struck py the head of a crew member during a crash, thus reducing below injury levels
the deceleration force experienced by the head, and thereby enhancing safety and

increasing survivability.

Characterized another way, glareshield 11 .includes an array of high strengtt
segments oriented within the glareshield 11 in a predetermined pattern which defines
a plurality of portions of the glareshield 11 which, in effect, act as "hinges” to allow the
controlled folding or collapsing of the glareshield when struck. During tmpact, the
improved glareshield of the present invention folds down over the instrument panet
(not visible in this view) which is underneath it allowing the padded top surface of the
instrument panel to protect the head from a high force impact with the hard portion of

the instrument panel.

Relferring once again to Figure 1, a number of longitudinal stiffening beads 19 are
present within glareshield assembly 11 including stiffening beads 23, 25, 27, 29, 31, 33,

35, 37, and 39. Additionally, there are a number of individual stiffening beads 21 which
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are oriented generally orthogonal to the longitudinal stiffening beads 19. In the view of
Figurel, lateral stiffening beads 41, 43, and 45 are depicted. Together the lateral and
longitudinal stiffening beads 19, 21 define a sort of skeletal structure within glareshield
assembly 11 which provide contralled strength in particular portions of glareshield
assembly 11. A number of tasteners 47 are utilized to secure glareshield assembly 11 to

instrument panel 49.

Figure 2 depicts a longitudinal section view as taken through glareshieid assembly
11 of Figure 1. As is shown, the glareshield assembly 11 is composed of @ numbear of
overlapping materials which are secured and bonded together. The top layer is a cover
o1 which is preferably a layer of artificial leather material. Underneath cover 51, there are

two layers of energy-absorbing foam padding 53, 55. Adhesive layers 57, 59, 61 are
appled between the cover 51 and foam padding 53, 55 to secure these layared

components together. In the preferred embodiment, glareshield assembly 11 further
includes a stiffening rod 65 that provides additional stiffness primarily to maintain the
shape of the glareshield. This stiffening rod is covered by the foam padding layer 55 and
provides a small degree of assistance in absdrbing Kinetic energy from the head during
deformation. The lateral Stiffening beads 41, 43, 45 are embedded in and surrounded Dy
the foam padding layer 55. They are spaced apart in a predetermined geomeatric
configuration within foam padding 55 and define effective hinge lines within glareshield
assembly 11.  The view of Figure 2 also depicts fastener 47 securing glareshield
assembly 11 to instrument panel 63.

Figure 3 is a pictorial representation of the installation of glareshield 11 of the
present invention in a helioopter or tiltrotor cockpit mounted above instrument panel 63 in
a position which is convenient to the pilot and other crew members.

Figure 4 is a view of the glareshield of the present invention from A-A in Figure 3.

Some typical dimensions are shown.

In the preferred embodiment of the present invention, the stiffening beads are

formed from polycarbonate plastic material sold under the trade name “LEXAN" which is

manufactured by GE Plastics.
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Although the invention_ has been described with reference 1o

| a particular
embodiment, this description is not meant to be construed in a limiting sense. Various

invention will b

=tome apparent to persons skilled in the art upaon reference to the

aescription of the invention. |t is theretore contemplated that the appended claims will

Cover any such modifications or embodiments that fall within the scope of the invention.
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CLATMS

1. An iImproved vehicle glareshield, comprising:

a structural body having a predetermined size and shape adapted to protect an
instrument panel In a vehicle from glare; and

a piurality of controlled strength members carried In said structural body which
collapse In a controlled manner upon high force impact by an occupant in order to reduce

a deceleration force experienced by an occupant upon impact with said instrument panel.

2. The improved vehicle glareshield according to claim 1, wherein said structural

pody includes at least one cover and at least one layer of foam padding.

3. The improved vehicle glareshield according to claim 1, wherein said pnlurality of

conirolied strength members are carried internally within said structural body.

4. The improved vehicle glareshield according to claim 1, wherein said plurality of
controlled strength members are oriented in a grid pattern including generally longitudina

members and generally lateral members.

5. The improved vehicle glareshield according to claim 1, wherein a stiffening rod is

positioned within said structural body.
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