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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to the field of safe-
ty devices for high-performance vehicles and, more spe-
cifically, to arestraint device for controlling adriver’s head
and neck when the driver is subjected to high decelera-
tion forces, such as those forces that may occur during
a frontal collision of a high-performance vehicle.

2. Description of the Related Art

[0002] Traditionally, drivers of high-performance vehi-
cles have employed a standard five or six point seat belt
assembly, in which all of the belts tie into a common buck-
le, to restrain the driver during a collision. Although the
seat belt assembly is effective in constraining the torso
of the driver to the seat assembly during a collision, it
does not restrain the driver’s head or neck. As such, dur-
ing an impact, particularly a frontal or angular frontal im-
pact, the driver's head may continue forward from the
seat assembly then violently rotate downward towards
the driver’'s chest. This uncontrolled movement of the
driver’'s head has resulted in serious injury and death.
[0003] Injury may occur by one of the following ways.
First, the driver's head may move forward and downward
untilitstrikes against an interior component of the vehicle,
such as the steering wheel. Moreover, downward rotation
of the driver’'s head may cause high tension forces on
the spine and neck. Where the tension forces are suffi-
ciently high, abasilar skull fracture may occur, a condition
in which the base of the skull cracks from the stem. Fi-
nally, during recoil, the driver's head may be flung rear-
ward against an interior component of the car, typically
the seating assembly.

[0004] One proposed approach to reduce these types
of injuries was to equip high-performance vehicles with
driver-side airbags. However, this approach is problem-
aticinthat after the initial impact, the inflated airbag would
block the 'driver’s field of vision. Another problem is that
the air bags would have to deploy much more quickly,
and with more explosive force, than it would have to with
conventional vehicles due to the great speed at which
high-performance vehicles are operated.

[0005] Other efforts to improve safety for drivers of
high-performance vehicles include devices configured to
restrain the driver’s head and neck during a collision. Two
of these devices, the Hanns Device and the Hutchens
Device® have been mandated by NASCAR as required
safety equipment.

[0006] The Hanns Device, described in US Patent No.
6,009,566 to Robert P. Hubbard, includes a rigid yoke
that is worn around the neck and over the shoulders of
a driver and to which a safety helmet is tethered. Unfor-
tunately, due to the bulky and rigid structure ofthe yoke,
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the Hanns Device itself may inadvertently become a safe-
ty hazard by impeding the driver from exiting the vehicle,
particularly during an emergency situation.

[0007] With high-performance vehicles, egress is
made through the driver-side window frame. However,
the stiff and bulky yoke of the Hanns Device may impede
the driver from exiting the vehicle by making it more dif-
ficult to fit through the driver-side window frame. Conse-
quently, valuable time in removing the driver from a dan-
gerous crash site and to treat the driver may be lost. This
need to quickly exit the vehicle is particularly critical when
the driver and/or vehicle are on fire or when the driver is
seriously injured.

[0008] Another disadvantage of the Hanns Device is
that the driver’s seat must be modified in order to accom-
modate the bulky yoke. Accordingly, the device can not
be used in a vehicle until costly modification to the vehi-
cle’s seat assembly has been made.

[0009] Still another disadvantage of the Hanns Device
is that some drivers consider the rigid yoke as being un-
comfortable and that the yoke restricts their mobility when
operating the vehicle. Moreover, some drivers have also
noted that yoke restricts their peripheral vision. These
limitations of the Hanns Device may potentially lead to
driver error and hence be the cause of a vehicle crash.
[0010] The Hutchens Device®, described in US Patent
No. 6,499,149 to Trevor P. Ashline, comprises a series
of straps forming a harness that is worn by a driver. The
harness is tethered to the driver’s helmet at one end and
anchored to either the vehicle’s seat belt assembly or, in
an alternative configuration, around the driver’s legs.
[0011] In addition to providing protection to the driver
during a collision, the Hutchens Device® overcomes
many of the disadvantages of the prior art. For example,
being by light-weight and by being configured of flexible
straps, the Hutchens Device® does not interfere with a
driver’s exiting from a vehicle. As such, the driver may
freely exit the vehicle upon releasing the vehicle’s seat
belt assembly.

[0012] Moreover, the Hutchens Device® does not re-
quire any modification to the vehicle’s seat assembly in
order to properly function. Accordingly, the device is
ready for use upon purchase and is a safety solution af-
fordable to all drivers.

[0013] Notwithstanding the benefits provided by the
Hutchens Device®, due to the dangerous nature of op-
erating a high-performance vehicle, particularly in the
course of racing, there is a continual need for providing
improved and/or alternative restraint devices. Such re-
straint devices should not only provide the benefit of con-
trolling the driver’s head during a collision, but should
also be simplistic in use, inexpensive, not interfere with
a driver’s operation of a high-performance vehicle, and
not impede the driver’s egress from the vehicle.

BRIEF SUMMARY OF THE INVENTION

[0014] To achieve the foregoing and other objects, the
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present invention, as embodied and broadly described
herein, provides various embodiments of restraint device
for controlling the head of a driver during a collision while
operating a vehicle.

[0015] Inthebroadestsense,the inventedrestraintde-
vice includes a rigid member, a tether and a strap. The
tether attaches the member to a helmet being worn by
the driver. The strap attaches the member to an anchor.
The anchor may be the driver’s body and/or the vehicles
seat belt assembly. In particular, the anchor may be the
driver’s torso, waist and/or legs. The member is posi-
tioned along the driver’s back.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above described and other features, as-
pects, and advantages of the present invention are better
understood when the following detailed description of the
invention is read with reference to the accompanying
drawings, wherein:

FIG. 1 is a front view of a restraint device having a
strap for anchoring the device to the torso of a driver
in accordance with an exemplary embodiment of the
present invention;

FIG. 2 is a side view of the restraint device of FIG.
1, showing the device in position on a driver during
normal operation of a vehicle;

FIG. 3 is a side view of a restraint device, illustrating
alternative embodiments of the restraint device, in-
cluding having a rigid member that extends fully from
a driver’s buttocks to above his helmet and which is
contoured foraccommodating the driver’s shoulders
and helmet, having tethers formed of a plurality of
sections, having a multiplicity of tethers attached to
the helmet, and illustrating that the device may hold
the driver's head at different angles depending on
the type of high-performance vehicle being driven,
in accordance with an exemplary embodiment of the
present invention;

FIG. 4 is a side view of the restraint device of FIG.
1, showing the device restraining a driver’s head dur-
ing a frontal collision;

FIG. 5 is a front view of a restraint device having a
strap, positionable around the drive’s hips, for at-
tachment and anchorage of the device to a vehicle’s
seat beltassembly, in accordance with an exemplary
embodiment of the present invention;

FIG. 6 is a side view of the restraint device of FIG.
5, showing the device in position on a driver during

normal operation of a vehicle;

FIG. 7a is a fragmented front view ofthe restraint
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device of FIG. 5, showing in particular an arrange-
ment for anchoring the device to the vehicle’s seat
belt assembly, wherein the strap is secured to the
seat belt assembly by harness belts;

FIG. 7b is a fragmented front view of the restraint
device of FIG. 5, showing in particular still another
arrangement for anchoring the device to a vehicle’s
seat belt assembly, wherein the strap is secured to
the seat belt assembly by lap belts;

FIG. 7c is a fragmented front view of the restraint
device of FIG. 5, showing in particular another ar-
rangement for anchoring the device to the vehicle’s
seat belt assembly, wherein the strap is secured to
the seat belt assembly by being clipped into a cam-
lock;

FIG. 8 is a front view of a restraint device having a
strap, positionable between a driver’s legs, for at-
tachment and anchorage of the device into a vehi-
cle’s seat belt assembly in accordance with an ex-
emplary embodiment of the present invention;

FIG. 9 is a side view of the restraint device of FIG.
8, showing the device in position on a driver during
normal operation of a vehicle;

FIG. 10a is a fragmented front view of the restraint
device of FIG. 8, showing in particular an arrange-
ment for anchoring the device to the vehicle’s seat
belt assembly, wherein the strap is secured to the
seat belt assembly by a lap belt;

FIG. 10b is a fragmented front view of the restraint
device of FIG. 8, showing in particular still another
arrangement for anchoring the device to a vehicle’s
seat belt assembly, wherein the strap is secured to
the seat belt assembly by shoulder belts;

FIG. 10c is a fragmented front view of the restraint
device of FIG. 8, showing in particular another ar-
rangement for anchoring the device to the vehicle’s
seat belt assembly, wherein the strap is secured to
the seat belt assembly by being clipped into a cam-
lock;

FIG. 11 is a front view of a restraint device having a
strap encircling a driver’s legs for anchoring the de-
vice to the driver’s body in accordance with an ex-
emplary embodiment of the present invention;

FIG. 12 is a side view of the restraint device of FIG.
11, showing the device in position encircling a driv-
er’s thighs during normal operation of a vehicle;

FIG. 13 is a side view ofthe restraint device of FIG.
11, showing the device in position around a driver’s
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hips and inner thighs during normal operation of a
vehicle;

FIG. 14 is a front view of a restraint device showing
that any of the various strap arrangements for an-
choring the device as illustrated in the previous
FIGS. may be combined into one device in accord-
ance with an exemplary embodiment of the present
invention;

FIG. 15is a front view of a restraint device integrated
with a vest in accordance with an exemplary embod-
iment of the present invention; and

FIG. 16 is a side view of a restraint device, wherein
the device is releaseably carried on the seat assem-
bly in accordance with an exemplary embodiment of
the present invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0017] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings in which preferred embodiments of the in-
vention are shown. This invention may, however, be em-
bodied in many different forms and should not be con-
sidered as limited to the embodiments set forth herein.
These exemplary embodiments are provided so that this
disclosure will be both thorough and complete, and will
fully convey the scope of the invention to those skilled in
the art. Like reference numbers refer to like elements
throughout the various FIGS.

[0018] The presentinvention describes a restraint de-
vice that provides protection to a driver's head and neck
beyond that offered by just a vehicle’s seat belt assembly.
During an impact, a standard 5 or 6 point seat belt as-
sembly will limit forward advancement of a driver’s torso
from the seat assembly. However, the driver’s head, un-
restrained, is free to continue forward and caused to ro-
tate about the neck thereby placing large tension loads
on the spine and neck. Accordingly, the driver's head
may continue forward at a high rate until itimpacts against
the steering wheel or other interior component of the ve-
hicle, injuring the driver. Furthermore, the downward ro-
tation of the head may place such large loads on the
spine and neck that a basilar skull fracture may occur, a
condition in which the base of the skull cracks from stress
and often also causing trauma to arteries and to the spinal
cord. Finally, the driver's head may recoil from its forward
position and be flung backwards into the seat assembly
or into another interior component of the vehicle.
[0019] In various embodiments, the present invention
controls the driver's head and neck when the driver is
subjected to large deceleration forces that occur during
a high-performance vehicle collision. More specifically,
the restraint device opposes the deceleration forces in
order to limit forward movement and downward rotation
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of the driver’s head, thereby decreasing loading to the
spine and neck and reducing the likelihood of injury to
the driver. By offsetting loading to the driver, the present
invention is effective in protecting a driver's head and
neck during a frontal or angular frontal collision. The
presentinvention may offer some benefit during pure side
or rear impacts to the vehicle, however, it may have less
effectiveness. The term "driver" as used throughout this
specification is to be construed as being inclusive of any
person, particularly those that are an occupant within a
vehicle.

[0020] In various embodiments, the present invention
includes a restraint device having a rigid member (de-
scribed in detail further below) positioned along a driver’s
back, at least one tether for attaching the member to a
helmet, and at least one strap for anchoring the device.
As used herein, the term "anchor" includes a driver’s
body, such as the driver’s legs, hips and/or torso, and/or
also a component of a vehicle, such as the vehicle’s seat
belt assembly. In specific embodiments, alternative con-
figurations of the present invention are presented for at-
taching the device to various anchors.

[0021] Theterm"helmet", asused herein, includes any
article wearable on a driver’s head. For example, and not
to be construed as being limiting, "helmet" includes con-
ventional head protective devices such as racing helmets
having a hard exterior shell for protecting a driver’s head
against impact. Helmet also includes articles that do not
have a hardened exterior shell, such as a skullcap, an
example of which is sold by Speedway Safety Equipment
of Hueytown, Alabama.

[0022] Furthermore, the term "tether", as used herein,
refers to any tether, webbing, strap, dashpot/ dashpot
containing a controllable rheological fluid such as that
disclosed in US Patent Application Publication No.
2003/0088906 A1 to Gregg S. Baker, belt, cord, chain,
cable, rope, band, or the like, that is adapted to attach
an embodiment of the invented restraint device to a hel-
met. Moreover, a tether may be of one continuous length,
asshowninFIG. 1, may be a plurality of tethers, as shown
in FIG. 3, and may be comprised of more than one section
such as also shown in FIG. 3, for example. As a further
example, a tether may be a network of webbing (not
shown) that wraps over a helmet at one end and attaches
to an embodiment of the invented restraint device at the
other end. In still another example, a tether may be a
strap that extends from a skull cap that attaches to an
embodiment ofthe invented device. Additionally, a tether
may also refer to only the tether section that is attached
to an embodiment of the invented device.

[0023] The tetheris attached to the member and to the
helmet. The term "attached", as used herein, includes
being affixed; fastened; joined; adjoining; connected;
adapted to be attached, affixed, joined, adjoining and/or
connected; and/or releaseably attached, affixed, joined,
adjoining and/or connected. A non-exhaustive list of
means/methods for attaching include mechanical fasten-
ers, clips, straps, rings, adhesive, hooks, weaving, tying,
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encircling, for example.

[0024] In the various embodiments, at least one strap
is provided for attaching the restraint device to an anchor.
The term "strap", as used herein, refers to any strap,
webbing, belt, cord, chain, cable, rope, band, or the like.
The strap is attached (as defined above and illustrated
herein) to the member and to the anchor. Specific exam-
ples of attaching the strap to the anchor are illustrated in
the various embodiments below.

[0025] The term "strap" includes one strap, as shown
in FIG. 1, and also a plurality of straps, such as shown
in FIG. 3. It is to be understood that for each of the em-
bodiments described herein, that a plurality of straps may
be used in place of the illustrated single strap. It is also
to be understood that the strap may be comprised of a
plurality of sections.

[0026] Not to be construed as limiting, the strap and
tether are preferably made of polyester webbing, having
suitable strength and performance characteristics nec-
essary for operating under the load conditions associated
with high-performance vehicle racing. Moreover, the
strap and tether may be provided with adjustment means,
such as for example a webbing slide adjuster, a 3-bar
ring, or other article, for adjusting the length of the strap
or tether in order to fit and seat the device properly to a
driver.

[0027] In the various embodiments described herein,
the present invention is light-weight, and easily carried
on a driver, such that the invented device does not inhibit
egress into and out of a vehicle. Moreover, the present
invention does not block a driver’s field of vision and al-
lows for a driver to rotate his head in order to look in the
various directions necessary for racing a vehicle.
[0028] Referring to FIGS. 1 and 2 of the drawings, the
invented restraint device 10 includes a member 12 posi-
tionable along a driver’s back, at least one tether 14 for
attaching the device 10 to a helmet 16 (FIG. 2), and at
least one strap 18 for anchoring the device 10, and op-
tional shoulder straps 20 for holding the device 10 on the
driver during vehicle egress and ingress. Although FIGS.
1 and 2 are being principally referred to, the following
description of the member 12, tether 14, and shoulder
straps 20 is applicable to each of the embodiments dis-
closed herein. Variations of these elements that are il-
lustrated in only one embodiment are identified by calling
out the applicable FIG(S) wherein the variation is shown.
As it will be appreciated by those skilled in the art of safety
equipment for high-performance vehicles, any variation
described in one embodiment may also be applied to any
of the other embodiments.

[0029] Referring to FIGS. 1 and 2, the term "member"
12 refers to a structure that is configured for being posi-
tioned along the back of a driver. The length of the mem-
ber 12 may vary. That is, the member 12 may have a first
section 22 that terminates above the driver’s head and
a second section 24 that terminates below the driver’s
buttocks (as shown in FIG. 3), or have any length there-
between. Preferably, the first section 22 terminates at
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the back of the driver’s head and the second section 24
terminates at the driver’s shoulder blades, or lower. In
general, the length of the member 12 is typically between
one and four feet, and more typically between 0.5-1.0
metres (eighteen inches and forty inches).

[0030] As with the length, the width of the member 12
may also vary. Although not to be construed as limiting,
preferably the width (not including lateral extension 28)
of the member 12 is at least 5 cm (two inches), more
preferably between 5 and 30 cm (two and twelve inches)
and most preferably between 7.5 and 20 cm (three and
eight inches). Moreover, the member 12 may have a uni-
form width (not shown), the first section 22 may be broad-
er in the region behind the helmet in order to provide
suitable placement of the tether 14, and/or the second
section 24 may be broader (FIG. 8.) in order to position
a strap.

[0031] The lateral extensions 28 extend a distance
along the driver’s shoulders in order to provide suitable
placement of the shoulder straps 20 and to assistin main-
taining the restraint device 10 in position on the driver,
particularly during an angular-frontal collision.

[0032] Not to be construed as limiting, it is also pre-
ferred that the member 12 be sized so that it does not
cover the driver's shoulder blades 40 (FIG. 1 shows
where the shoulder blades would be located if the device
was being worn), which may otherwise potentially cause
discomfort to the driver while operating the vehicle and/or
interfere with the driver’s ability to operate the vehicle.
As such, the lateral extensions 28 extend along the shoul-
ders, above the shoulder blades, while the member 12
is sufficiently narrow so as not to interfere with the shoul-
der blades as it passes there-between.

[0033] Moreover, the member 12 may be planar (not
shown) or contoured. That is, the member 12 may be
linear along its respective longitudinal, lateral, and nor-
mal axes 32, 34, 36, or it may be contoured along any of
these axes in order to accommodate the driver or the
driver's equipment. As an example, the embodiment il-
lustratedin FIG. 2 shows the member 12 contoured along
the longitudinal axis 32, accommodating the driver’s
shoulders, neck and helmet 16.

[0034] Furthermore, the member 12 may be angled
depending on the type of vehicle being driven. For ex-
ample, FIG. 3 illustrates the member 12 as being gener-
ally vertical for use in stock car racing wherein the driver
is seated generally upright, and also indicates by refer-
ence line 38 that the upper section 22 may be angled 3
forward for use with formula one racing wherein the driver
is seated in a more reclined position.

[0035] The member 12 is rigid and has high-strength
in order to resist force loads during a collision. It is to be
understood the term rigid means principally rigid and is
inclusive of a minor amount of flexibility as the member
12 may exhibit some resiliency due to loads being placed
thereon. Notwithstanding, itis preferred that the member
12 have minimal or no elasticity in order to better control
the driver’s head during a collision and to minimize any
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rebounding effect.

[0036] Themember 12is preferably constructed of car-
bon fiber, a material that is light-weight, high-strength
and has sufficient rigidity. Other materials that yield a
high-strength, rigid construction may also be used, such
as metal, plastic, and fiberglass, for example. As shown
in FIG. 1, the member 12 may be provided with padding
40, cushion, gel pad, fabric, or the like, in order to comfort
the driver from the rigid member 12.

[0037] For each embodiment of this application, at
least one tether 14 is provided for releaseably attaching
the restraint device 10 to a helmet. For example (not
shown in any FIG.), a single tether may extend from the
member 12 and attach to one location on the back of the
helmet. As another example (illustrated in FIGS. 1 and
2) asingle tether 14 may include an intermediate section
that is attached to the member 12 while the opposed
tether ends are adapted for attachment to the helmet. As
a further example, two tethers 14 (shown in FIG. 3) may
be used wherein one end of each tether 14 is affixed or
attachable to the member 12 and the opposed end is
affixed or attachable to the helmet 16. Additional tethers
(not shown) may be provided in order to secure the hel-
met to the member 12. FIG. 3 shows additional D-rings
42 on the helmet 16 for the attachment of additional teth-
ers.

[0038] In each embodiment of the application, the lo-
cation of tether attachment to the helmet 16 is based
upon controlling movement of the driver’s head during a
collision. That is, reactive loads through the tether 14
oppose forward movement ofthe driver’s head as well as
downward rotation of the driver’s head, as illustrated in
FIG. 4. Not to be construed as limiting, it is preferred to
attach the tether 14 to opposing sides of the helmet 16
along a horizontal plane that passes near the combined
center of mass of the driver’'s head and helmet. As it will
be appreciated by those skilled in the art of safety devices
for high-performance vehicles, specific placement of the
tether 14 may vary in accordance with a multitude of fac-
tors, such as for example the number of tethers being
used and the location at which the tethers are attached
tothe member, however, the principle of resisting forward
and downward movement of the driver's head remains
the same.

[0039] Referring to FIG. 1, the tether 14 is woven
through slots 44 formed in the member 12 while the end
sections of the tether 14 extend beyond the member 12.
The intermediate section of the tether 14 is affixed to the
member 12 by an adhesive in order to fix the tether 14
in place. Quick release clips 46 are provided on the tether
end sections for releaseable attachment to D-rings 48
provided on the helmet 16, as shown in FIG. 2. This ar-
rangement allows for the restraint device 10 to be quickly
released from the helmet 16 by pulling clip lines 49, there-
by opening the quick release clips 46 for detachment
from the helmet D-rings 48. It is noted that the clip lines
49 may be taped to the chin portion of the helmet 16 in
order to quickly locate the lines 49 and to avoid the lines
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from becoming inadvertently entangled in the seat belt
assembly and restraint device 10.

[0040] At least one strap is provided for attaching the
restraint device 10 to an anchor. Referring specifically to
FIGS. 1 and 2, the device 10 includes a strap 18 that is
configured for being secured around a driver’s torso,
which serves as the anchor. The strap 18 may be affixed,
or releaseably attached, to the member 12 by any suit-
able means. In the illustrated embodiment, the strap 18
is affixed to the member 12 by weaving the strap 18
through slots 52 (FIG. 1) formed in the member 12 and
then adhesively affixing the intermediate section of the
strap 18 to the member 12. The end sections of the strap
18 extend a sufficient distance beyond the member 12
and are provided with suitable fastening means 54, such
as a complementary tongue and buckle, so that they may
be fastened together around the driver’s torso. Length
adjustment of the strap 18 may be allowed for by the
fastening means, a webbing tie, or other suitable means,
in order to accommodate different drivers.

[0041] It is to be understood that the position of the
strap 18 along the member 12 may vary such that the
strap 18 may encircle the driver’s torso (FIGS. 1 and 2),
waist, or hips. Moreover, more than one strap encircling
the driver may be provided.

[0042] Optional shoulder straps 20 may be provided
in order to assist in holding the device 10 in place on the
driver while the driver is standing or when the driver is
entering or exiting the vehicle. The shoulder straps 20
are attached at one end to the lateral extensions 28 and
to the strap 18 at the other end, thereby providing an area
through which the driver may insert his arms. The attach-
ment may be made in accordance with any of a variety
of known means, such as by stitching the shoulder straps
20 to the padding 40 and to the strap 18, as shown. A
webbing tie, or other means, may be provided on the
shoulder straps 20 for length adjustment as necessary.
[0043] Referring to FIGS. 5 and 6, another embodi-
ment of a restraint device 100 is illustrated. The device
100 comprises a member 12 having lateral extensions
28, tether 14 and optional shoulder straps 20, each of
which are as described above.

[0044] Therestraintdevice 100 furtherincludes atleast
one strap 102 for anchoring the device 100 to the vehi-
cle’s seat belt assembly 104 (FIGS. 7a-7c). The strap
102 may be affixed, or releaseably attachable, to the
member 12 by any suitable means. In the illustrated em-
bodiment, the strap 102 is affixed to the member 12 by
weaving the strap 102 through slots 106 (FIG. 5) formed
in the member 12 and then adhesively affixing the inter-
mediate section of the strap 102 to the member 12. The
end sections of the strap 102 extend over the driver's
hips and are provided with suitable means, such as a
loop, ring, clip, tongue, or the like, for releaseably attach-
ing to the seat belt assembly (FIGS. 7a-7c). Length ad-
justment of the strap 102 may be allowed for by a webbing
tie, or other suitable means.

[0045] It is to be understood that the position of the



11 EP 1 667 545 B9 12

strap 102 along the member 12 may vary in order to allow
for the strap 102 to be routed over the driver in areas
other than his hips. For example, the strap 102 may be
attached in a position on the member 12 so that the strap
102 is routed around the driver’s waist or over the torso
when anchored to the seat belt assembly 104.

[0046] FIGS. 7a-7c are exemplary of different ways in
which the strap 102 may be attached to the seat belt
assembly 104. The illustrated seat belt assembly 104 is
a standard five or six point seat belt assembly 104 com-
monly used in high-performance vehicle racing that uti-
lizes a cam lock 108 to secure the various belts. It is to
be understood that the teachings herein are applicable
to other seat belt assemblies and to other belt securing
mechanisms.

[0047] Referring to FIGS. 7a-7c, the seat belt assem-
bly 104 comprises shoulder belts 110, lap belts 112 and
sub-belts 114 for securing a driver to the seat assembly
104. Each of the belts 110, 112, 114 has a tongued end
for releaseably attaching the respective belt to the cam
lock 108.

[0048] In the example illustrated by FIG. 7a, the re-
straint device strap 102 has a looped end 116 through
which the tongues of the shoulder belts 110 may be re-
ceived. Accordingly, by securing the shoulder belts 110
into the cam lock 108, the strap 102 is also secured to
the seat belt assembly 104.

[0049] Referring to FIG. 7b, another example is pro-
vided wherein the strap 102 has ringed end 118 through
which the tongues of the lap belts 112 may be received.
As such, by securing the lap belts 112 to the cam lock
108, the strap 102 is also secured to the seat belt as-
sembly 104.

[0050] Referring to FIG. 7c, still another example is
provided wherein the strap 102 has clipped ends 120.
The clipped ends 120 may be clipped onto a tongue 122,
and the tongue 122 attached into the cam lock 108 in
order to secure the strap 102 to the seat belt assembly
104.

[0051] Referring to FIGS. 8 and 9, another embodi-
ment of a restraint device 200 is illustrated. The device
200 comprises a member 12 having lateral extensions
28 and tether 14, each of which are as described above.
Optional shoulder straps 20, similar to that as previously
described, may be provided, but having end sections
adapted for attachment to the seat belt assembly.
[0052] The restraint device 200 also includes at least
one strap 202 for anchoring the device 200 to the vehi-
cle’s seat belt assembly 104 (FIGS. 10a-10c). The strap
202 may be affixed, or releaseably attachable, to the
member 12 by any suitable means. In the illustrated em-
bodiment, the strap 202 is affixed to the member 12 by
weaving the strap 202 through slots 204 (FIG. 8) formed
in the member 12 and then adhesively affixing the inter-
mediate section of the strap 202 to the member 12. As
shownin FIG. 9, the end sections of the strap 202 extend
between the driver’s legs, and are provided with suitable
means, such as a loop, ring, clip, tongue, or the like, for
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releaseably attaching to the seat belt assembly 104
(FIGS. 10a-10c). Length adjustment of the strap 202 may
be allowed for by a webbing tie, or other suitable means.
[0053] The seat belt assembly 104 shown in FIGS.
10a-10c is as described above and as shown in FIGS.
7a-7c. Thatis, the seat beltassembly comprises shoulder
belts 110, lap belts 112 and sub-belts 114 for securing a
driver to the seat assembly 104. Each of the belts 110,
112, 114 has a tongued end for releaseably attaching
the respective belt to the cam lock 108. It is to be under-
stood that the examples provided for attaching the strap
202 to the seat belt assembly 104 are not exhaustive,
and are merely illustrative of preferred arrangements.
[0054] In the example illustrated by FIG. 10a, the end
sections of the restraint device strap 202 are attached to
a ring 204 through which one of the lap belts 112 may
be received. Accordingly, by securing the respective lap
belt 112 to the cam lock 108, the strap 202 is also secured
to the seat belt assembly 104. A spacer (not shown) may
be provided for spacing the end sections apart in order
to comfort the driver as the strap 202 passes along the
groin.

[0055] Referring to FIG. 10b, another example is pro-
vided wherein the strap 202 has looped ends 206 through
which the tongues of the shoulder belts 110 may be re-
ceived. As such, by securing the shoulder belts 110 to
the cam lock 108, the strap 202 is also secured to the
seat belt assembly 104. The end sections of the strap
202 may be routed through optional D-rings 208 provided
on the lap belts 112 in order to space the end sections
apart in order to comfort the driver as the strap 202 pass-
es along the groin.

[0056] Referring to FIG. 10c, still another example is
provided wherein the end sections ofthe strap 202 are
tied into a tongue 210. The tongue 210 may be attached
into the cam lock 108 in order to secure the strap 202 to
the seat belt assembly 104.

[0057] Referring to FIGS. 11-13, another embodiment
of a restraint device 300 is illustrated. The device 300
comprises a member 12 having lateral extensions 28,
tether 14 and optional shoulder straps 20, each of which
are as described above.

[0058] The restraint device 300 also includes at least
one strap 302 for anchoring the device 300 to the driver’s
legs. The strap 302 is attached to the member 12 by any
suitable means. In the illustrated embodiment the strap
302 is affixed to the member 12 by weaving the strap 302
through slots 304 (FIG.11) formed in the member 12 and
then adhesively affixing the intermediate section of the
strap 302 to the member 12. The strap 302 is provided
with looped sections 306, through which the driver’s legs
are received. Means 308 may be provided for allowing
the looped sections 306 to be tightened and/or to be re-
leaseably coupled around the driver’s legs.

[0059] The location at which the strap 302 encircles
the driver’s legs may vary. For example, FIGS. 11 and
12 illustrate that the looped sections 306 may spaced
from the member 12 so that the strap 302 is anchored
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around the driver’s upper thigh. In comparison, FIG. 13
shows that the looped sections 306 may be positioned
close to the member 12 so that they are routed around
the driver’s hips and inner thigh.

[0060] Referring to FIG. 14, a restraint device 400 is
illustrated showing that any ofthe above embodiments
may be combined in order to provide additional anchor-
age. The device 400 comprises a member 12 having lat-
eral extensions 28, tether 14 and optional shoulder straps
20, each of which is as described above. Furthermore,
the device 400 includes straps 18, 102, 202, 302 in ac-
cordance with the respective previous embodiments.
[0061] Referring to FIG. 15, any of the previous em-
bodiments of the restraint device may be integrated into
aracing vest or suit, as generally illustrated by reference
number 500. For illustrative purposes, the embodiment
of the restraint device 10 described in accordance with
FIGS. 1 and 2 is shown configured with a racing vest
502. Preferably, the vest 502 is provided with a pocket
504 into which the member 12 is received. Alternatively,
adhesive, stitching, complementary hook and loop fas-
teners, complementary snaps, or the like, may also be
used to attach the restraint device 10 to the vest 502.
[0062] The vest 502 allows for the restraint device 10
to be easily carried on the driver without the need for
shoulder straps. Additionally, the vest 502 may accom-
modate additional safety equipment such as providing
padding or shielding against impact to the driver’s kid-
neys.

[0063] As generally identified by reference number
600 in FIG. 16, any of the previous embodiments may
be carried by the driver's seat 602. For illustrative pur-
poses, the embodiment of the restraint device 10 de-
scribed in accordance with FIGS. 1 and 2 is shown at-
tached to the seat 602. Means 604 is provided for re-
leaseably attaching the restraint device 10 to the seat
602. For example, the seat 604 and restraint device 10
may be attached together by complementary hook and
loop fasteners, complementary snaps, providing a pock-
et attached to the seat by complementary hook and loop
fasteners into which the restraint device member 12 is
received, or the like.

[0064] By attaching the device 10 to the seat 602, the
device 10 may remain in place in the vehicle while the
driver enters or exits the vehicle. Once inside the vehicle,
the driver properly attaches the device 10 to the helmet
and to the anchor. If a collision were to occur, the device
10 would be carried by the driver's forward movement
and quickly released from the seat 602 in order to fully
function.

[0065] In use, and referring to FIG. 4, the restraint de-
vice 10 is positioned on the driver, with the member 12
disposed along the back of the driver, the tether 14 at-
tached to the helmet 16, and the strap 18 attached to the
anchor, which in this embodiment is the driver’s torso.
The restraint device 10 is then seated to the driver by
adjusting the tether 14 and/or strap, as necessary. The
seat belt assembly is also applied to the driver, securing
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the driver to the seat assembly.

[0066] In this secured position, the tether 14 has
enough slack in order to allow the driver to pivot his head
a range sulfficient to look in the directions necessary for
racing the vehicle. Not to be construed as limiting, pref-
erably about 2.5 cm (one inch) of slack is provided before
the tether 14 is caused to be placed in tension. This ad-
ditional 2.5 cm (inch) correlates to head rotation of about
twenty degree in both directions, which is sufficient for
the driver to fully use the vehicle’s mirrors. In the case of
using adashpot, slack may not be necessary as the driver
will remain free to move his head during normal condi-
tions, but upon a collision the dashpot will become fixed
in length in order to restraint the driver’s head.

[0067] Upon a collision, particularly a frontal or angular
frontal collision, the driver continues forward, relative to
the seat assembly, as the belts of seat belt assembly
initially stretch against the load then restrains forward
movement of the driver’s torso. The member 12, being
carried forward with driver, maintains the allotted amount
of relative movement between the head and torso that
was provided during normal operation of the vehicle. That
is, the driver’s head continues a short distance forward
and begins to pivot downwards, before any slack in the
tether 14 is taken up. The tether 14, once in tension,
opposes continued forward movementand downward ro-
tation of the driver’s head by transferring loads through
the restraint device 10 to the anchor. Accordingly, by con-
trolling the driver’s head, the likelihood of injury to the
driver is decreased. As it will be appreciated by those
skilled in the art of high-performance vehicle safety de-
vices, the various embodiments described herein each
function in this manner. That is, forward movement and
downward rotation of the driver’s head is opposed by
transferring loads through the restraint device (tether,
member and strap) to the anchor (for example, the driver,
his torso, waist, legs, and/or seat belt assembly).
[0068] Advantageously, if a collision does occur, the
restraint device 10 requires no additional acts by the driv-
er or racing crew in order for the driver to egress the
vehicle. That is, whether the restraint device 10 is an-
chored to the driver or to the seat belt assembly, the
driver may escape from the vehicle by releasing the seat
belt assembly and then egresses the vehicle in a con-
ventional manner. If greater freedom of head movement
is desired in order to ease the driver's egress from the
vehicle, the tether 14 may be quickly be released from
the helmet 16 by simply pulling the clip lines 49.

Claims

1. Arestraint device (100; 200) for controlling a driver’s
head during a vehicle collision, comprising:

a member (12), configured for being positioned
along the back of a driver;
a tether (14) attached to said member (12) and
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for being attached to a helmet (16); and

a strap (102; 202) attached to said member (12)
and for being attached to a vehicle seat belt as-
sembly (104) for anchoring said member (12) to
control movement of the driver’s head during a
vehicle collision,

characterized in that said member (12) is rigid.

The restraint device in accordance with claim 1,
wherein at least a portion of said strap (200) is po-
sitioned between the driver’s legs when the restraint
device is in place on the driver.

The restraint device in accordance with claim 1,
wherein at least a portion of said strap is positioned
over the driver’s torso when the restraint device is in
place on the driver.

The restraint device in accordance with claim 1,
wherein at least a portion of said strap (100) is po-
sitioned around the driver’s waist when the restraint
device is in place on the driver.

The restraint device in accordance with claim 1,
wherein the vehicle seat belt assembly includes a
cam lock (108) and said strap (102; 202) is adapted
to be attached to said cam lock.

The restraint device in accordance with claim 1,
wherein the vehicle seat belt assembly includes a
lap belt (112) and said strap (102; 202) is adapted
to be attached at the lap belt.

The restraint device in accordance with claim 1,
wherein the vehicle seat belt assembly includes a
shoulder belt (110) and said strap (102; 202) is
adapted to be attached at the shoulder belt.

The restraint device (10) in accordance with claim
1, wherein the vehicle seat belt assembly includes
acamlock (108) and said strap (102; 202) is adapted
to be attached to the seat belt assembly by said cam
lock.

The restraint device according to any of claims 1 to
8 in combination with a helmet (16) to which the teth-
er (14) is attachable.

An apparatus for controlling a driver’s head during a
vehicle collision, comprising:

- a vehicle having a seat belt assembly (104);
- a helmet (16); and

- a restraint device (100; 200) according to any
of claims 1 to 8 with its tether (14) attached to
the helmet;

wherein the seat belt assembly and restraint device
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11.

12.

13.

14.

cooperate to control the movement of a driver’s head
during a vehicle collision; and

wherein said restraint device (10) can be anchored
to the driver and the driver may escape from the ve-
hicle by releasing said vehicle seat belt assembly
(104).

A restraint device (10) for controlling a driver’s head
during a vehicle collision, comprising:

a member (12) configured for being positioned
along the back of a driver;

a tether (14) attached to said member (12) and
for being attached to a helmet (16); and

a strap (18) attached to said member (12) and
for being attached to a part of the driver’s body
for anchoring said member (12) to control move-
ment of the driver’s head during a vehicle colli-
sion;

characterized in that said member (12) is rigid.

The restraint device in accordance with claim 11
wherein the part of the driver's body to which said
strap is attached is the driver’s torso.

The restraint device in accordance with claim 12,
wherein said restraint device is not attached to a ve-
hicle seat belt assembly and wherein the driver and
the restraint device are freed from being secured to
the vehicle by releasing the driver from the vehicle
seat belt assembly.

The restraint device in accordance with claim 11,
wherein the part of the driver's body to which said
strap is attached is the driver’s legs.

Patentanspriiche

1.

Rickhalteeinrichtung (100; 200) zum Kontrollieren
des Kopfes eines Fahrers wahrend einer Fahrzeug-
kollision, umfassend:

ein Element (12), welches ausgelegt ist, entlang
des Rickens eines Fahrers positioniert zu wer-
den;

eine Halteleine (14), welche an dem Element
(12) angebracht ist und an einem Helm (16) an-
gebracht werden kann; und

einen Riemen (102; 202), welcher an dem Ele-
ment (12) angebracht ist und an eine Fahrzeug-
Sitzgurtanordnung (104) angebracht werden
kann zum Verankern des Elements (12), um ei-
ne Bewegung des Kopfes des Fahrers wahrend
einer Fahrzeugkollision zu kontrollieren,
dadurch gekennzeichnet, dass das Element
(12) steif ist.
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Ruckhalteeinrichtung nach Anspruch 1, wobei zu-
mindest ein Teil des Riemens (200) zwischen den
Beinen des Fahrers positioniert ist, wenn die Riick-
halteeinrichtung an dem Fahrer platziert ist.

Ruckhalteeinrichtung nach Anspruch 1, wobei zu-
mindest ein Teil des Riemens (iber dem Rumpf des
Fahrers positioniert ist, wenn die Riickhalteeinrich-
tung an dem Fahrer platziert ist.

Ruckhalteeinrichtung nach Anspruch 1, wobei zu-
mindest ein Teil des Riemens (100) um die Taille
des Fahrers herum positioniert ist, wenn die Riick-
halteeinrichtung an dem Fahrer platziert ist.

Rickhalteeinrichtung nach Anspruch 1, wobei die
Fahrzeug-Sitzgurtanordnung einen Nockenver-
schluss (108) enthalt und der Riemen (102; 202) an-
gepasst ist, an dem Nockenverschluss angebracht
zu werden.

Ruckhalteeinrichtung nach Anspruch 1, wobei die
Fahrzeug-Sitzgurtanordnung einen Beckengurt
(112) enthalt und der Riemen (102; 202) angepasst
ist, an dem Beckengurt angebracht zu werden.

Rickhalteeinrichtung nach Anspruch 1, wobei die
Fahrzeug-Sitzgurtanordnung einen Schultergurt
(110) enthalt und der Riemen (102; 202) angepasst
ist, an dem Schultergurt angebracht zu werden.

Rickhalteeinrichtung (10) nach Anspruch 1, wobei
die Fahrzeug-Sitzgurtanordnung einen Nockenver-
schluss (108) enthalt und der Riemen (102; 202) an-
gepasst ist, mittels des Nockenverschlusses an der
Sitzgurtanordnung angebracht zu werden.

Riickhalteeinrichtung nach einem der Anspriiche 1
bis 8 in Kombination mit einem Helm (16), an dem
die Halteleine (14) anbringbar ist.

Vorrichtung zum Kontrollieren des Kopfes eines
Fahrers wahrend einer Fahrzeugkollision, umfas-
send:

- ein Fahrzeug mit einer Sitzgurtanordnung
(104);

- einen Helm (16); und

- eine Riickhalteeinrichtung (100; 200) nach ei-
nem der Anspriiche 1 bis 8 mit ihrer Halteleine
(14) angebracht an dem Helm;

wobei die Sitzgurtanordnung und die Rickhalteein-
richtung kooperieren, um die Bewegung des Kopfes
eines Fahrers wahrend einer Fahrzeugkollision zu
kontrollieren; und

wobei die Riickhalteeinrichtung (10) an dem Fahrer
verankert werden kann und der Fahrer durch Lésen
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1.

12.

13.

14.

18

der Fahrzeug-Sitzgurtanordnung (104) aus dem
Fahrzeug aussteigen kann.

Rickhalteeinrichtung (10) zum Kontrollieren des
Kopfes eines Fahrers wahrend einer Fahrzeugkolli-
sion, umfassend:

ein Element (12), welches ausgelegtist, entlang
des Rickens eines Fahrers positioniert zu wer-
den;

eine Halteleine (14), welche an dem Element
(12) angebracht ist und an einem Helm (16) an-
gebracht werden kann; und

einen Riemen (18), welcher an dem Element
(12) angebracht ist und an einem Kérperteil des
Fahrers angebracht werden kann zum Veran-
kern des Elements (12), um eine Bewegung des
Kopfes des Fahrers wahrend einer Fahrzeug-
kollision zu kontrollieren;

dadurch gekennzeichnet, dass das Element
(12) steif ist.

Rickhalteeinrichtung nach Anspruch 11, wobei der
Korperteil des Fahrers, an dem der Riemen ange-
bracht ist, der Rumpf des Fahrers ist.

Ruckhalteeinrichtung nach Anspruch 12, wobei die
Rickhalteeinrichtung nicht an der Fahrzeug-Sitz-
gurtanordnung angebracht ist und wobei der Fahrer
und die Ruckhalteeinrichtung durch Lésen des Fah-
rers von der Fahrzeug-Sitzgurtanordnung befreit
werden, an dem Fahrzeug befestigt zu sein.

Rickhalteeinrichtung nach Anspruch 11, wobei der
Korperteil des Fahrers, an dem der Riemen ange-
bracht ist, die Beine des Fahrers sind.

Revendications

1.

2,

Dispositif de retenue (100 ; 200) destiné a controler
la téte d’un conducteur lors d’'une collision de véhi-
cule, comprenant :

un élément (12), configuré pour étre positionné
le long du dos d’un conducteur ;

une longe (14) attachée audit élément (12) et
destinée a étre attachée a un casque (16), et
une sangle (102 ; 202) attachée audit élément
(12), et destinée a étre attachée a un ensemble
formant ceinture de sécurité de véhicule (104)
destinée a ancrer ledit élément (12) afin de con-
tréler le mouvement de la téte du conducteur
lors d’'une collision de véhicule,

caractérisé en ce que ledit élément (12) est
rigide.

Dispositif de retenue selon la revendication 1, dans
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lequel au moins une partie de ladite sangle (200) est
positionnée entre les jambes du conducteur lorsque
le dispositif de retenue est en place sur le conduc-
teur.

Dispositif de retenue selon la revendication 1, dans
lequel au moins une partie de ladite sangle est po-
sitionnée sur le torse du conducteur lorsque le dis-
positif de retenue est en place sur le conducteur.

Dispositif de retenue selon la revendication 1, dans
lequel au moins une partie de ladite sangle (100) est
positionnée autour de la taille du conducteur lorsque
le dispositif de retenue est en place sur le conduc-
teur.

Dispositif de retenue selon la revendication 1, dans
lequel 'ensemble formant ceinture de sécurité de
véhicule inclut un verrou a came (108) et ladite san-
gle (102 ; 202) est apte a étre attachée sur ledit ver-
rou a came.

Dispositif de retenue selon la revendication 1, dans
lequel 'ensemble formant ceinture de sécurité de
véhicule inclut une ceinture ventrale (112) et ladite
sangle (102 ; 202) est apte a étre attachée au niveau
de la ceinture ventrale.

Dispositif de retenue selon la revendication 1, dans
lequel 'ensemble formant ceinture de sécurité de
véhicule inclut une ceinture-baudrier (110) et ladite
sangle (102 ; 202) est apte a étre attachée au niveau
de la ceinture-baudrier.

Dispositif de retenue (10) selon la revendication 1,
dans lequel 'ensemble formant ceinture de sécurité
de véhicule inclut un verrou a came (108) et ladite
sangle (102 ; 202) est apte a étre attachée sur I'en-
semble formant ceinture de sécurité par ledit verrou
a came.

Dispositif de retenue selon 'une quelconque des re-
vendications 1 a 8, en combinaison avec un casque
(16) sur lequel la longe (14) peut étre attachée.

Appareil destiné a contrdler la téte d’'un conducteur
lors d’'une collision de véhicule, comprenant :

- un véhicule comprenant un ensemble formant
ceinture de sécurité (104) ;

- un casque (16), et

- un dispositif de retenue (100 ; 200) selon I'une
quelconque des revendications 1 a 8, la longe
(14) de celui-ci étant attachée au casque ;

dans lequel 'ensemble formant ceinture de sécurité
et le dispositif de retenue coopérent afin de contréler
le mouvement de la téte d’un conducteur lors d’'une
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12.

13.

14.
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collision de véhicule, et

dans lequel ledit dispositif de retenue (10) peut étre
ancré sur le conducteur, et le conducteur peut s’ex-
tirper du véhicule en libérant ledit ensemble formant
ceinture de sécurité de véhicule (104).

Dispositif de retenue (10) destiné a contrdler la téte
d’un conducteur lors d’une collision de véhicule,
comprenant :

un élément (12), configuré pour étre positionné
le long du dos d’un conducteur ;

une longe (14) attachée audit élément (12) et
destinée a étre attachée a un casque (16), et
une sangle (18) attachée audit élément (12), et
destinée a étre attachée a une partie du corps
du conducteur destinée a ancrer ledit élément
(12) afin de controler le mouvement de la téte
du conducteur lors d’une collision de véhicule,
caractérisé en ce que ledit élément (12) est
rigide.

Dispositif de retenue selon la revendication 11, dans
lequel la partie du corps du conducteur a laquelle
ladite sangle est attachée est le torse du conducteur.

Dispositif de retenue selon la revendication 12, dans
lequel ledit dispositif de retenue n’est pas attaché a
un ensemble formant ceinture de sécurité de véhi-
cule, et dans lequel le conducteur et le dispositif de
retenue sont libérés de la fixation au véhicule en li-
bérant le conducteur de I'ensemble formant ceinture
de sécurité de véhicule.

Dispositif de retenue selon la revendication 11, dans
lequel la partie du corps du conducteur a laquelle
ladite sangle est attachée est les jambes du conduc-
teur.



EP 1 667 545 B9

12



EP 1 667 545 B9

13



EP 1 667 545 B9

o
o

18

24

FIG. 3

14



28

EP 1 667 545 B9

15



EP 1 667 545 B9

16



EP 1 667 545 B9

16

49 _

‘ 104
\\\x !\
& an———NNG

......................................

17



EP 1 667 545 B9

114

18



EP 1 667 545 B9

FIG. /¢






EP 1 667 545 B9

21



6. 100



EP 1 667 545 B9

___Tr N
/\
202 4 14
202







EP 1 667 545 B9




EP 1 667 545 B9

302

FIG. 12

26



EP 1 667 545 B9

27



EP 1 667 545 B9

28



EP 1 667 545 B9

600

-

\
\
' 12
A
5 R et
* I sty ~ ——
\l. ISR
10 -
-~ .
,«""
.
-
P N
o N
e A
N =ty .
. R -
SETY Tl R

29



EP 1 667 545 B9
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 6009566 A, Robert P. Hubbard [0006] * US 20030088906 A1, Gregg S. Baker [0022]
* US 6499149 B, Trevor P. Ashline [0010]

30



	bibliography
	description
	claims
	drawings

