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ORIGINAL

UNITED STATES DISTRICT COURT ' LED I} CLERKS OFFICE
NORTHERN DISTRICT OF GEORGIA
ATLANTA DIVISION

HUBBARD/DOWNING, INC., d/b/a
HANS PERFORMANCE
PRODUCTS,

Plaintiff,
Ci\i'l Action File No.

0-Cv-11371

Jury Trial Demanded

V.

KEVIN HEATH ENTERPRISES, and
KEVIN HEATH

)
)
)
)
)
)
)
)
)
)
)
Defendant. )
)
)

COMPLAINT AND DEMAND FOR JURY TRIAL

Plaintiff, HUBBARD/DOWNING, INC., doing business as HANS
PERFORMANCE PRODUCTS, alleges the following in support of its
Complaint for Patent Infringement and Demand for Jury Trial against
Defendants, KEVIN HEATH ENTERPRISES (“KHE”) and KEVIN HEATH

(“HEATH™) and states as follows:
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NATURE OF ACTION

1.

This is an action for patent infringement arising under the patent laws of
the United States, 35 U.S.C. § 271, et seq., arising from Defendants’ acts of
infringement of United States Patent No. 6,009,566 (the “‘566 Patent™) through
its use, sale, offer to sell, and importation of head and neck supports under, at least
but without limitation, the brand name DEFNDER™ G70.

JURISDICTION AND VENUE

2.

This Court has subject matter jurisdiction over this matter pursuant to
28 U.S.C. § 1338(a) as this is a case arising under the patent laws of the United
States (35 U.S.C. § 1, et seq., and particularly 35 U.S.C. § 271), as well as
pursuant to 28 U.S.C. § 1331, as this matter involves a federal question.

3.

This Court has personal jurisdiction over Defendant KHE because it
transacts business in this state, and has either directly or through agents, used,
sold, or offered for sale, or imported into this district head and neck supports that
infringe the ‘566 Patent. This Court has personal jurisdiction over Defendant

HEATH because HEATH has either directly or through agents, used, sold, or
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offered for sale, or imported into this district head and neck supports that infringe
the ‘566 Patent.
4,

Venue 1s proper in this judicial district under 28 U.S.C. § 1391 and § 1400(b),
because the Defendants are subject to personal jurisdiction in this judicial district
under the Georgia Long Arm statute, O.C.G.A. § 9-10-91, because they or their
agents have transacted business in Georgia and commutted acts of patent
infringement in Georgia by acts outside Georgia and also regularly do or solicit
business, engage in a persistent course of conduct in this state and derive

substantial revenue from goods sold in Georgia.

PARTIES
5.
Plaintiff is a corporation organized and existing under the laws of the
State of Georgia, having its principal place of business, at 5096 Peachtree
Road, Atlanta, Georgia 30341.
6.
On information and belief, Defendant KHE is a corporation organized and

existing under the laws of the State of California, and is located at 1176
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Greenfield Drive, El Cajon, California 92021. Upon information and belief,
Kevin Heath is the president of KHE.
7.

On information and belief, Mr. Heath is an individual who resides at

3998 Riviera Drive, San Diego, California 92109.
FACTUAL BACKGROUND
8.

On January 4, 2000, the United States Patent and Trademark Office
duly and legally issued the ‘566 Patent, entitled “Head and Neck Support for
Racing” and naming Robert P. Hubbard as inventor. Plaintiff is the owner by
assignment of all right, title, and interest in and to the ‘566 Patent. A true and
correct copy of the ‘566 Patent is attached hereto as Exhibit A.

9.

The ‘566 Patent issued from U.S. Patent Application No. 09/238,274, which
was filed January 27, 1999.

10.

The °566 Patent relates to a head and neck support device for occupants of
high performance vehicles.

11.
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Defendant KHE infringes, or contributes to or induces the infringement of,
the ‘566 Patent by making, using, selling, or offering for sale, within this judicial
district and elsewhere, or importing into the United States, head and neck support
devices that are covered by one or more claims of the ‘566 Patent, including, but
not limited to, head and neck support devices marketed by Defendant under the
brand name DEFNDER™ G70.

12.

Defendant HEATH infringes, or contributes to or induces the infringement
of, the ‘566 Patent by making, using, selling, or offering for sale, within this
judicial district and eisewhere, or importing into the United States, head and neck
support devices that are covered by one or more claims of the ‘566 Patent,
including, but not limited to, head and neck support devices marketed by
Defendant under the brand name DEFNDER™ G70. HEATH has personally
authorized, directed and participated in the infringing acts by KHE with knowledge
of the ‘566 patent and knowing that such actions would lead to infringement of

the’566 patent.
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COUNT ONE

KHE’S INFRINGEMENT OF UNITED STATES PATENT NO. 6,009,566
13.

Plaintiff re-alleges and incorporates by reference the preceding

allegations of the Complaint as if they were fully set forth herein.
14.

Defendant KHE has infringed, induced others to infringe, or contributed
to the infringement of the ‘566 Patent and continues to do so, by manufacturing,
using, offering to sell, selling, or importing into the United States, without
permission or authority from Plaintiff, products covered by one or more claims
of the ‘566 Patent, including, but not limited to, the products marketed by
Defendant under the brand name DEFNDER™ G70.

15.

Plaintiff has suffered monetary damages and other injuries by
Defendant KHE’s past and continuing infringement, inducement of infringement,
or contributory infringement of the ‘566 Patent in an amount to be proven at trial.

16.
Plaintiff has been irreparably injured by Defendant KHE’s past and

continuing infringement, inducement of infringement, or contributory infringement
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of the 566 Patent, and Defendant KHE’s infringing activities will continue
unless enjoined by this Court pursuant to 35 U.S.C. § 283.
17.
Defendant KHE’s infringement, inducement of infringement, or contributory
infringement of the ‘566 Patent has been and continues to be willful and
deliberate, and Plaintiff is entitled to recover enhanced damages pursuant to

35 U.S.C. § 284 and attorney’s fees and other expenses of litigation pursuant to

35U.S.C. § 285.
COUNT TWO
HEATH’S INFRINGEMENT OF UNITED STATES
PATENT NO. 6.009,566
18.

Plaintiff re-alleges and incorporates by reference the preceding
allegations of the Complaint as if they were fully set forth herein.
19.
Defendant HEATH has infringed, induced others to infringe, or
confributed to the infringement of the ‘566 Patent and continues to do so, by
manufacturing, using, offering to sell, selling, or importing into the United

States, without permission or authority from Plaintiff, products covered by one
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or more claims of the ‘566 Patent, including, but not limited to, the products
marketed by Defendant under the brand name DEFNDER™ G70.
20.

HEATH has induced the infringement of the ‘566 patent by authorizing,
directing or participating in the infringing acts of KHE with knowledge of the
’566 patent and with knowledge that his actions would infringe the ‘566 patent.

21.

Plaintiff has suffered monetary damages and other injuries by
Defendant HEATH’s past and continuing infringement, inducement of
infringement, or contributory infringement of the ‘566 Patent in an amount to be
proven at trial.

22.

Plaintiff has been irreparably injured by Defendant HEATH’s past and
continuing infringement, inducement of infringement, or contributory infringement
of the ‘566 Patent, and Defendant HEATH’s infringing activities will continue
unless enjoined by this Court pursuant to 35 U.S.C. § 283.

23.
Defendant HEATH’s infringement, inducement of infringement, or

contributory infringement of the ‘566 Patent has been and continues to be willful
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and deliberate, and Plaintiff is entitled to recover enhanced damages pursuant to
35U.8.C. § 284 and attorney’s fees and other expenses of litigation pursuant to

35 U.S.C. § 285.

WHEREFORE, Plaintiff respectfully requests that the Court:

a)  Enter judgment in favor of Plaintiff and against Defendants;

b)  Award Plaintiff its actual damages, together with prejudgment
interest and costs, as a result of Defendants’ infringing activities;

¢)  Enjoin Defendants from continuing to infringe, induce infringement,
or contribute to infringement of the ‘566 Patent;

d)  Enhance by three times the damages awarded to Plaintiff as a resuit of
Defendants’ willful infringement of the ‘566 Patent;

e)  Award Plaintiff its expenses of litigation, including reasonable
attorney’s fees; and

f) Award Plaintiff such other and further relief as may be just and

proper.
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PLAINTIFF DEMANDS TRIAL BY JURY ON ALL ISSUES

TRIABLE BY A JURY IN THIS CASE.

Respectfully submitted, this _ 16th day of April, 2010.

Lawrence K Nodme

GA Bar No. 545250
nodinel@ballardspahr.com
Robin L. Gentry

GA Bar No. 289899
gentryr@ballardspahr.com
Charley F. Brown

GA Bar No. 086754
browncf@balladspahr.com
BALLARD SPAHR LLP

999 Peachtree Street, NE, Suite 1000
Atlanta, Georgia 30309-3915
Telephone: (678) 420-9300
Facsimile: (678) 420-9301

ATTORNEYS FOR PLAINTIFF

HUBBARD/DOWNING, INC., d/b/a
HANS PERFORMANCE PRODUCTS

10
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Exhibit A

Hubbard/Downing, Inc., d/b/a HANS Performance Products, v. Kevin Heath Enterprises, and Kevin
Heath, USDC Northern District of Georgia, Civil Action
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US006009566A
United States Patent [ (111 Patent Number: 6,009,566
Huhhard (451 Date of Patent: Jan. 4, 2000

[54] HEAD AND NECK SUPPORT FOR RACING Primary Examiner—Michael A, Neas

Aftorney, Agent, or Firm—Mary M. Moyne; lan C. Mcleod
[76] Inventor: Robert P. Hubbard, 160 Keoberry Dr.,
East Lansing, Mich. 48823 (57] ABSTRACT

An [mproved head and neck support device (16) for occu-

[21] Appl. No.: 09/238,274 pants (100) of high performance vehicles, is described. The

[22] Filed: Jan. 27, 1999 device ipcludes arestraining yoke (12) and a collar (1. The
resiraining yoke has two front portions (12A and 12B) which

Related U.S. Application Data extend down from the shoulders (102} of the occupant along

[60] Provisional application No. 60/072,957, Jan. 29, 1998, the torso (104} of the occupant. The restraining yoke also
. ! includes a rear portion (12C) which extends behind the neck

[51] Int. CL' . A42B 3/00; A41D 13/00 (106) and the shoulders of the occupant. The collar of the
[52] US.Ch .. 2/468; 2/421; 2807290 device extends upward from the rear portion of the restrain-
[58] Field of Search ..o 2/410, 411, 421, ing yoke behind the head (112} of the occupant. The collar

2/422, 425, 455, 459, 461, 468, 280/290;  of the device is connected by tethers (15 or 215) to the
244/122 AG helmet (108) of the occupant. The shoulder belts (110A) of
the shonlder harness (110) of the vehicle extend over the

{56] References Cited front portions and rear portion of the restraining yoke when
U S. PATENT DOCUMENTS !he device is mounted on the occupanlt such that 'thc device

is between the shoulder belts and the occupant. The collar

3,514,784 6/1970 McDavid it 2/458 acts to transfer the forces from the helmet through the tethers
4,638,510 1/1987 Hubbard . to the collar of the resiraining yoke which transfers the

4,909,459  3/1990 Palterson .

4,923,147  5/1990 Adams et al. .

5,267,708 121993 Monson et al, .

5272770 12/1993 Allen et al. ... 2/468
5,715,541  2/1998 Landau 2/425 17 Claims, 8 Drawing Sheets

forces to the shoulder harness thereby reducing the forces
being transmitted to the neck of the occupant.
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6,009,566

1
HEAD AND NECK SUPPORT FOR RACING

CROSS-REFERENCE TG RELATED
AFPLICATIONS

This application claims the benefit of U.S. Provisional ’

Application Ser. No. 60/072,957, filed Jan. 29, 1998.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable

REFERENCE TO A “MICROFICHE APPENDIX”
Not Applicable

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to an improved head and
neck support device for use in high performance vehicles. In
particular, the present invention relates to an improved head
and neck support device which is mounted on the shoulders
of the occupant of the vehicle and acts to transfer force away
from the neck of the occupant through the device to the
shoulder harness of the vehicle.

(2) Description of the Related Art

The present iovention is an improvement of Applicant’s
earlier head and neck support device as described in U.S.
Pal. No. 4,638,510 to Hubbard. Hubbard ’510 describes a
head and neck support device with tethers that are attached
between the driver’s helmet and the collar of the head and
neck support device. The head and neck support device has
a yoke integral with the collar that fits around the back of the
occupant’s shoulders, adjacent the neck, and on the front of
the occupant’s chest. The yoke has an opening so that the
occupant can mount the head and neck support device by
placing his head through the cpening. In another embodi-
ment of Applicant’s original device, the yoke is provided
with a slot in the front so that the occupant can put on the
device from behind by sliding the device around his neck.
The original head and neck support device has been made
for approximately 300 occupants of race cars and boats.
Several of these occupants have crashed and have not
reported Lhat they suffered significant head or neck injuries.
Many of these occupants credit their head and neck support
device with reduction or elimination of head and neck
injuries.

The main problem with the original head and neck
support device is that the loading from the tethers must be
resisted by bending of the collar and yoke of the head and
neck support device. This requires a substantial collar and
yoke structure which occupies space between the bottom of
the occupant’s helmet and torso. Although the original head
and neck support device functions effectively to reduce neck
loads and head accelerations, it often interferes with the
bottom of the occupant’s helmet.

The related art has alse shown various types of head
support devices for use for occupants of a vehicle. Tlustra-
tive are U.S. Pat. No. 4,909,459 to Patterson; U.S. Pat, No,
4,923,147 to Adams ¢t al and U.S. Pat. No. 5,267,708 to
Monson et al.

Patterson describes a head restraint device which connects
the helmet of the occupant to the vehicle seat. The bead
restraint has a restraining strap which applies a siogle force
to the head to restrain the head from horizontal forward
motion and a strap assembly on the helmet to hold the head
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upright. The restraining strap pulls the head directly back
near the middle of the head and helmet. The restraining strap
only applies the force when the deceleration forces are
above a predetermined level. The attachment of the strap to
the helmet allows the helmet to rotate about a vertical axis
approximately 180°, The restraint can also be connected to
the torso of the occupant to simultaneously retract the head
and the torsc. The restraint must be detached for the occu-
pant to exit the vehicle.

Adams et al describes a seat insert for a vehicle which
maintains an occupant of the vehicle in a forward position
during high G acceleration. The seat insert has a head
support member for supporting the occupant’s head during
a forward, leaning posture, A head support member restraint
cord is provided to restrain the movement of the head
support member during an occupant’s forward lean. The top
and bottom of the helmet are restrained to the head support
member which is behind and above the top of the helmet.
The head support member tends to resist motions of the
occupant’s head which are downward due to accelerations.
The seat insert also includes a back plate assembly con-
nected to the head support member for supporting the spine
in its natural curvature. The back plate assembly is able to
pivot forward relative to the seat of the vehicie. The seat
insert is able to transfer G-induced weight from the spine to
the back plate assembly and ultimately 1o the existing seat of
the vehicle. The seat insert restrains the occupant relative to
the seat and must rely on restraint of the torso to be
compatible with the head restraint for restraining the head
relative to the torso.

Monson <t al describes a head support apparatus which
can be attached to a body support device. The apparatus
includes a beam housing attachable to the body support
device such as to be rigid in the y-z plane but to be rotatable
about an x-axis. The x-axis is defined as extending through
the subject’s face to the back of the head. The y-axis is
defined as extending laterally from ear to ear and the z-axis
is defined as extending vertically from the top of the head
through the subject’s chin. A U-shaped rigid beam is mount-
able in a channel of the beam housing such that the beamn is
rigidly supported within the x-y plane but is able o be
rotated about the x-axis. Helmet attachments are provided
for supporting the helmet refative to the rigid beam within
the x-z plane but allowing rotation of the helmet about the
y-axis.

There remains the need for a head and neck support
device which is lightweight and easily mounted on the
occupant without interfering with the occupant’s mobility or
comfort and which transfers force away from the head and
neck of the occupant to the support harness of the vehicle.

SUMMARY OF THE INVENTION

The present invention is an improved head and neck
support device for use in high performance vehicles. The
device includes a restraining yoke and a collar. The restrain-
ing yoke has two front portions which extend down from the
shoulders of the occupant along the torso of the occupant.
The restraining yoke also includes a rear portion which
extends behind the neck and the shoulders of the occupant.
The collar of the device extends upward from the rear
porticn of the restraining yoke behind the head of the
occupant and is connected by tethers to the helmet of the
occupant. The front portions and rear portion of the yoke are
provided with load bearing surfaces. The shoulder belts of
the shoulder harness of the vehicle extend over the front
portions and rear portion of the restraining yoke on the load
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bearing surfaces when the device is mounted on the occu-
pant such that the device is between the shoulder belts and
the occupant. The collar acts to transfer the forces from the
helmet through the tethers 1o the collar of the restraining
yoke which transfers the forces through the Joad bearing
surfaces to the shoulder belts of the shoulder harness thereby
reducing the forces being transmitted to the neck of the
occupant.

The substance and advantages of the present invention
will become increasingly apparent by reference to the fol-
lowing drawings and the description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of the head and neck support device
10 mounted on the shoulders 102 of an occupant 100 and
connected by tethers 15 to a helmet 108.

FIG. 2 is a front view of the head and neck support device
10 showing the restraiping yoke 12 and the collar 11.

FIG. 3 is a side perspective view of the head and neck
support device 10 showing the restraining yoke 12 and the
collar 11.

FIG. 4 is a back perspective view of the head and neck
support device 10 showing the restraining yoke 12 and the
collar 11.

FIG. § is a bottom right side perspective view of the head
and neck support device 10 showing the restraining yoke 12
and the collar 11.

FIG. 6 is a boltom left side perspective view of the head
and neck support device 10 showing the restraining yoke 12
and the collar 11.

FIG. 7 is a cross-sectional view along the line 7—7 of
FiIG. 2 showing the rear portion 12C of the restraining yoke
12.

FIG. B is a cross-sectional view along the line 8—8 of
FIG. 2 showing the front portion 128 of the restraining yoke
12 with the friction material 18 on the load bearing surface
4.

FIG. 9 is a side view of the head and neck support device
10 mounted on the occupant 100 having the positioning of
the shoulder belts 110A of the shoulder harness 110 on the
load bearing surfaces 14.

FIG. 10 is a perspective view of the head and neck support
device 10 connected to the helmet 108 by an alternate tether
21s.

FIG. 11 is a partial view showing the alternate tether 215
connected between the head and neck support device 10 and
the helmet 108.

FIG. 12 is a cross-sectional view showing the alternate
tether 215 connected between the helmet 108 and the head
and neck support device 10.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention relates to a head and neck support
device for an occupant of a vehicle with a shoulder harness
over shoulders of the occupant and a helmet on a head of the
occupant and with a horizontal level center of gravity of the
head and helmet combined at about eye level of the
occupant, which comprises: a stiff restraining means includ-
ing front portions and a rear portion relative to the occupant,
the front portions contoured to fit 2 torso and shoulders of
the occupant and the rear portien contoured to fit behind a
neck and the shoulders of the occupant, the front and rear
portions having load bearing surfaces on a side opposils the
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occupant wherein shoulder belts of the shoulder harness are
in contact with the load bearing surfaces of the front and rear
portions of the stiff restraining means when the occupant is
secured in the vehicle; a stiff high collar mounted on the
restraining mecans which extends upward from the rear
portion of the testraining means to at least adjacent the
horizontal level center of gravity of the head and helmet
combined and adjacent the neck of the occupant which
aliows movement of the head to provide forward and Iateral
fields of view for the occupant; and tethering means attached
between the collar and the helmet wherein the tethering
means provides a restraint between the helmet and the collar
which is in a substantially horizontal plane and wherein
during normal vehicle operation or in a crash, the collar
transmits forces 1o the restraining means from the tethering
means and the load bearing surfaces of the restraining means
transmit forces from the restraining means to the shoulder
belis of the shoulder harness to allow the shoulder harness
to provide resistance to the tethering means throngh the
restraining means and collar thereby reducing the motions of
the head relative to the torso and forces being transmitted to
the neck of the occupant which may cause fatigue and injury
in vehicle operation or in a crash.

Further, the present invention relates 1o a method for
providing neck protection for an occupant of a high perfor-
mance vehicle, the vehicle having a shoulder harness with
shoulder belts for securing the occupant into the vehicle,
which comprises: providing a helmet for a head of the
accupant; providing a head and neck support device having
a stiff restraining means including front portions and a rear
portion relative to the occupant, the front portions contoured
to fit a torso and shoulders of the occupant and the rear
portion contoured o fit behind a neck and shoulders of the
occupant, the front and rear portions having load bearing
surfaces on a side opposite the torso of the occupant; a stiff
high collar mounted on the restraining means which extends
upward from the rear portion of the restraining means 1o at
least adjacent a horizontal level center of gravity of the head
and helmet combined and adjacent the neck of the occupant;
and tethering means aitached between the collar and the
helmet; positioning the neck support device on the shoulders
of the occupant such that the front portions of the restraining
means are adjacent the torso of the occupant and the rear
portion of the restraining means is adjacent the neck and
shoulders of the cccupant; positioning the helmet on the
head of the occupant; attaching the tethering means between
the coliar of the neck support device and the helmet, wherein
the tethering means provides a restraint between the helmet
and the collar which is in a substantially horizontal plane;
and securing the shoulder harness around the cccupant such
that the shoulder belts of the shoulder hamess are adjacent
and in contact with the load bearing surfaces of the front and
rear portions of the restraining means of the neck support
device, wherein during normal vehicle operaticn or in a
crash, the collar transmits forces to the restraining means
from the tethering means and the load bearing surfaces of the
restraining means trapsmit forces from the restraining meaps
to the shoulder belts of the shoulder harness to allow the
shoulder harness to provide resistance to the tethering means
through the restraining means and collar thereby reducing
the motions of the head relative to the torso and forces being
transmitted o the peck of the occupant which may cause
fatigue and injury in vehicle operation or in a crash.

FIGS. 2 to 8 show the head and neck support device 10
of the present invention. FIGS. 1 and 9 show the neck
support device 10 of the present invention mounted on a
driver or other occupant 100 of a vehicle (not shown). The
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device 10 includes a restraining yoke 12 and a collar 11
formed together as an integral piece. The restraining yoke 12
is U-shaped and has a pair of front portions or legs 12A and
12B extending outward from a rear portion 12C. The front
portions 12A and 12B cxtend forward from the rear portion
12C. The botiom surface of the restraining yoke 12 is
contoured such as to conform to the shoulders 102 and 2
front 104A of the torso 104 or chest of the occupant 100
(FIGS. 5 and 6). The inner surface of the rear portion 12C
of the restraining yoke 12 has a notch 12D between the front
portions 12A and 12B to accommodate the occupant’s neck
106. The rear portion 12C of the restraining yoke 12 has a
thickness such that a bottom of the rear portion 12C extends
down behind the shoulders 102 along the back of the
occupant 100 while a top of the rear portion 12C is spaced
above the shoulders 102 (FIG. 1). The rear portion 12C of
the restraining yoke 12 is preferably bollow such as to
reduce the weight of the device 10 (FIGS. 7 and 8).

The upper surface of the restraining yoke 12 along the
from portions 12A and 12B and on the rear portion 12C
adjacent the front portions 12A and 12B is provided with
load bearing surfaces 14 in the form of channels on the top
surface of the restraining yoke 12 (FIGS. 2 and 3). The load
bearing surfaces 14 follow the shape of the upper surface of
the yoke 12 along the front portions 12A and 12B and at the
rear portion 12C adjacent the front portions 12A and 12B
above the shoulders 102 of the occupant 180, The thickness
of the rear portion 12C of the restraining yoke 12 enables the
load bearing surfaces 14 adjacent the rear portion 12C of the
restraining yoke 12 to be behind and essentially at a vertical
level with the shoulders 102 of the occupant 100 (FIGS. 1
and 9). The inner edge of the load bearing surfaces 14 is
preferably provided with a raised lip 16 such as to prevent
the shoulder belts 118A of the shoulder hamness 110 from
slipping off the load bearing surfaces 14 toward the neck 106
of the occupant 100. The width of the load bearing surfaces
14 is preferably greater than the width of the shoulder belts
110A of the shoulder harness 110. The load bearing surfaces
14 are preferably provided with a friction material 18 which
resists the shoulder belts 110A from slipping on the load
bearing surfaces 14 and provides for better transference of
force from the load bearing surfaces 14 to the shoulder
harness 110. The belt bearing surfaces 14 are preferably flat
in cross-section.

The collar 11 extends upward from the rear portion 12C
of the restraining yoke 12 between the front portions 12A
and 12B such that the collar 11 extends behind the head 112
of the occupant 100. The cellar 11 extends upward to at leasi
the horizontal level center of gravity of the head and helmet
combined (HHCG) of the occupant 100 (FIG. 1). The collar
11 is preferably curved to follow the shape of the head 112
and helmet 108 of the occupant 100. The collar 11 is
provided with a pair of inner and outer openings 20A and
20B on the left and right sides of the collar 11 adjacent the
shoulders 102 of the occupant 100. The openings 20A and
20B allow for tethers or straps 15 to be connected between
the collar 11 of ihe head and neck support device 10 and the
helmet 108 positioned on the occupant 100. The openings
20A and 20B are preferably elongate and have a length and
width only slightly greater than the width and thickness of
the tethers 15. in the preferred embodiment, a loop 22 is
provided on the left and right sides of the collar 11 adjacent
the openings 20A and 20B on the outer surface of the collar
11 opposite the helmet 108. The loop 22 allows for securing
the tether 15 on the collar 11. The tethers 15 extend from the
openings 108A on the left and right side of the helmet 108
through the pair ot openings 20A and 208 on the left and
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right sides of the collar 11 such that the tether 15 is wrapped
around the openings 20A and 20B and secured in the
openings 20A and 20B.

In another embodiment as shown in FIGS. 10 to 12, the
tethers 215 extend through the opening 108A in the helmet
108, along the outer surface of the helmet 108 and under the
loop 22 and along the outer surface of the collar 11. The
tethers 215 then extend into the inner opening 20A of the
collar 11 and back along the inner surface of the collar 11
and out through the outer opening 20B of the collar 11 and
under the loop 22. The first end 215A of the tether 215 is
enlarged such that the first end 215A docs not move through
the opening 108A in the helmet 108 (FIG. 12).

Tethers 15 or 215 are provided on the left and right side
of the helmet 108. The tethers 15 or 215 are preferably
identical. The tethers 15 or 215 are connected in such a way
as to allow side to side turning motion of the head 112 of the
occupant 100. In the preferred embodiment, the tethers 15 or
215 have a fixed length. The length of the tethers 15 or 215
is such as to allow some mobility of the head 112 while
preventing fatigue and potentially injurious head motions.
The length of the tethers 15 or 215 preferably allows the
occupant 100 to have the ability to rotate his head 112 to
increase his sight area. The occupant 100 is preferably able
to move his head 112 such as to have forward and lateral
fields of view. The tethers 15 or 215 preferably restrict
turning motion of the head 112 to about 43 on either side
of center. The tethers 15 or 215 are securely but somewhat
ftexibly secured to the collar 11. The tethers 15 or 215 are
preferably constructed of a relatively inextensible, fibrous
strap material. The tethers 15 or 215 are connected between
the collar 11 and the helmet 108 so that the tethers 15 or 215
are essentially in a horizontal plane 2t or adjacent the
horizontal level of the center of gravity of the head and
helmet combined (HHCG). The restraining yoke 12 and
coliar 11 are preferably constructed of a lightweight,
durable, stiff and inflexible material such as a carbon fiber
composite or a high impact resistant plastic material-

In Use

The device 10 of the present invention is mounted on the
occupant 100 such that the front portions 12A and 12B of the
restraining yoke 12 extend down along the chest or front
104A of the torso 104 of the occupant 100, the rear portion
12C of the restraining yoke 12 extends behind the neck 106
and shoulders 102 of the occupant 100 and the coliar 11
extends upward essentially vertically behind the head 112 of
the occupant 100. In the preferred embodiment, the collar 11
is spaced apart from the helmet 108 of the occupant 100. The
device 10 is mounted such that the neck 106 of the occupant
109 is adjacent the notch 12D of the rear portion 12C of the
restraining yoke 12. In the preferred embodiment, the front
portions 124 and 12B of the restraining yoke 12 adjacent the
front 104A of the torso 104 of the occupant 100 are
positioned such that an angle o with the horizontal as
defined by the horizontal axis 114 of the vehicle is approxi-
mately 30° to 50° when the device 10 is securely held in
place on the occupant 100 and the occupant 100 is siiting in
the vehicle (FIG. 1).

The device 10 is securely held in place by the shoulder
belts 110A of the shoulder harness 110 when the occupant
100 is securely belied into the vehicle. The device 10 is only
secured (o the occupant 100 of the vehicle by the shoulder
belts 110A. This allows the occupant 100 to exit the vehicle
without having te remove the device 10. The shoulder belts
110A of the shoulder hamess 110 extend along the load
bearing surfaces 14 of the restraining yoke 12 such that the
restraining yoke 12 is between the shoulder belts 110A and
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the occupant 100 and the load bearing surfaces 14 ace above
and behind the occupant’s shoulders 102 and between the
occupant’s shonlders 102 and the sem back (not shown}
{FIGS. 1 and 9). The load bearing sucfaces 14 of the
restraining yoke 12 at the rear portion 12C are positioned
such that the shoulder belis 110A of the shoulder harness 110
adjacent the rear portion 12C are substantially parallgl with
the horizontal level of the top of the shoulders 102 of the
occupant 100. The shoulder belts 110A of the shoulder
harness 119 hold the restraining yoke 12 securely in contact
with the front 104A of the torso 184 and the shoulders 102
of the occupant 100 during both normal vebicle operation
and during & crash. The collar 11 of the device 1 is
connected by the tethers 15 or 215 to the helmet 108 an the
head 112 of the occupant 190. The connection of the tethers
15 or 215 ta the helmet 108 tends to pull the entire device
10 forward and the rear partion 12C and collar 11 of the
device 10 upward, In addition, since the forces exeried by
the tethers 15 or 215 are near the top of the head and peck
support device 10 and above the shaulder harness 11¢ which
is holding the head and neck support device 18 to the torso
104 of the occupant 108, the rear portion 12C of the head
and meck support device 10 tends to rotate upward and
forward which is resisted by downward and rearward forces
from the shonlder belts 118A on the load bearing surfaces 14
at the rear portion 12C of the yoke 12. During a crash, the
tethers 15 or 218 carry tension forces from the helmet 108
to the collar 11 of the head and peck support device 10.
In rearward vehicle acceleration or frontal crash (such as
in applying the brakes or striking something with the froat
of the vehicle) with forward head motion relative 1o the torso
104, the restraining yoke 12 will tend to move forward
relative 10 the vehicle and rotate with the top of the collar 11
moving forward relative to the bottom due to the heads
helmet restraining forces. The tendency for the restraining
yoke 12 to move forward will be restrained by the shoulder
belts 110A in much the same way as normally occurs
without the device 10 present. The teadency for the top of
the device 10 to rotate forwurd such that the rear of the
device 18 moves up will be restrained by the shoulder belis
110A acting downward and rearward on the load bearing
surfaces 14 of the restraining yoke 12 adjacent the top of and
1o the rear of the shoulders 102. This constraint of rotation
will also reduce the tendency of the front, lower part of the
restraining yoke 12 to load the lower part of the rib cage. The
body of the occupant 108 also tends 10 move forward
relative to the vehicle. The torso 104 of the occupant 100 is
restrained by rearward force from the shonlder harness 110
and the restraining yoke J2. The shoulder harpess 11¢
includes shoulder belts 110A over his shonlders 102, around
his lap and between his Jegs. The bead and neck support
device 10 is tield io place on the torso 1984 of the vecupant
100 by the shoulder hariess 110, The head 112 fends to
continue moving forward but i restrained ta move with the
torso 104 as a resuls of the forces applied through the tethers
15 or 215. Thus, the vehicle is accelerated rearward, the head
112, torso 104 and restraining yoke 12 move forward
relative to the vehicle, the torso 104 and restraining yoke 12
are resirained by the shoulder harnesses 119 and the bead
112 and helmet 108 are restrained to move with the torso 104
by the device 18, The forces to restrain the head 112 and
hetmet 108 will be predominately carried through the device
10 to the shoulder belts 110A. The tether forces restraining
the head 112 recuce the loading of the neck 106. Thus, these
tether forces reduce the fatiguing demands on the neck 106
and the polential for injwry from the loads that would be
present withowt the device 10. The tethers 15 or 215 also
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protect the occupant 100 from extreme bead and neck
motion relative to the lorso 104. The loads from the tethers
15 or 215 are transmiited through the collar 11 and restrain-
ing yoke 12 to the torso 104 and shoulder belts 110A of the
shoulder harness 110. The friction matedal 18 attached to
the load bearing surfaces 14 increases the frictional forces
acting rearward on the load bearing surfaces 14 from the
shoulder belts 11@A. In this way, the load bearing surfaces
14 effectively restrain the head and neck support devies 10
to carry the tether forces which restrain the bead 112 of the
occupant 180 to move with the torso 104,

In a fronta) crash, the acceleration forces and the restraint
forces on the occupant 100 are primarily borizontial. The
horizontal tethers 15 or 215 restrain the motions of the
occupant’s head 112 such that the occupant’s head 112
moves with the occupant’s torso 104 which seduces the
forces applied to the occupant’s neck 106 that may cause
injuries to the bead 112 and neck 106. The tethers 15 or 215
also reduce head motions and accelerations that arc due o
head rotations in side view. The shoulder belts 110A apply
downward and reasrward loads on the load bearing surfaces
14, adjacent 1o and behind the shoulders 102 of the occupant
100 to counteract the tether forces acting between the collar
11 of the head and neck support device 18 and the helmet
108 of the occupant 108, The loads from the shoulder belts
1104 an the load bearing surfaces 14 act through the device
18 and the tethers 15 or 215 to resist the forward motioas of
the head 112 of the ocenpant 100 relative 10 the tosso 104 of
the occupant 100, Because the head and neck support device
10 is between the occupant’s torso 104 and the shoulder
hamess 110, the forces that restrain the helmeted head 112
are transmitted through the bead and neck support device 10
to the occupant’s torse 104 and the shoulder harness 119,

In a rear crash with forward acceleration, the occupant
100 tends 1o move rearward and npward because of the angle
of the seat back. The structure that supporis the head 112
moves rearward with the front 104A of the torso 104, The
friction with the shoulder belts 110A of the shoulder harness
114 slows the occupant 100 as the torso 104 of the vecupant
100 moves forward relative to the shoulder harpess 110. The
device 11} is between the occupant’s shoulders 192 and the
shoulder belts 110A 10 increase the forces from the shoulder
belts 110A and 1o create more dowpward force as the
occupant 100 slides up the seat back. Thus, the head and
neck support device 10 fmproves the restraint of the occu-
pant's upper torso 104 in a rear crash,

In sideways acceleration {such as in striking an object
with the side of the vehicle), assume, for the sake of
lustration, that (he vehicle is acceleraied to the left as
would occur in tuming toward the lefi or striking an object
with right side of the vehicle and that forces and mations ase
expressed relative to the vehicle. The torso 104 is restraived
by the seat and harpess 110. The helmet 108 and head 112
are restrained lo accelerate 1o the lefl with the torso 104 by
tension in the tethers 15 or 215 an the left side and by contact
with the collar 11 on 1he right side. The tethers 15 or 215 are
configured so that with sidewards motion the helmeted head
112 also moves rearward inio the collar 11, In sideways
scceleration, the foads on the collar 11 from the helmeted
head 112 tend to rotate the top of the rostraining yoke 12
away from the direction of the acceleration (top toward the
right in the current example). The restraining yoke 12 iends
w0 move downward onto the right shoulder 102 and upward
off of the left shoulder 102, This tendency to rotate is
resisted by the forces between the restraining yoke 12 and
the right shoulder 142 and between the restraining yoke 12
and the shoulder hurness 110 on the left side. The head 112,
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helmet 108 and device 10 also tend to move to the right. This
motion 1s resisted by the shoulder harness 110 on the right
and, to some extent, by the shoulder belt 110A on the load
bearing surfaces 14 on the left side of the restraining yoke
12 and the contact between the collar 11 and the upper
shoulders 102 and neck 106.

Thus, the accelerations of the head 112, helmet 108, neck
106 and torso 104, with components in forward, rearward or
sideward directions, are restrained as combinations of the
mechanical responses described above.

The load bearing surfaces 14 extend rearward from the
top of the occupant’s shoulders 102 so that, when racing,
these load bearing surfaces 14 lic below the shoulder belts
110A of the shoulder hamess 11¢. Since the shoulder belts
110A can be secured to the vehicle below the edge of the
load bearing surfaces 14 at the rear portion 12C of the device
19, the load bearing surfaces 14 of the head and neck support
device 10 will be loaded by the shoulder belts 110A while
the occupant 109 is racing and this loading of the head and
neck support device 10 is transmitted to the occupant’s
shoulders 102 to help hold the occupant 100 down in the
seat.

The load bearing surfaces 14 provide a load path for the
forces from the tethers 15 or 215 through the head and neck
support device 10 to the shoulder belts 110A. This loading
path through the head and neck support device 10 makes
possible the removal of material from the head and neck
support device 10, between the helmet 108 and the shoulder
belts 110A that was needed in the original head and neck
support device for bending resistance (U.S. Pat. No. 4,638,
510). The head and neck support device 10 of the present
igvention is small and easy to handle which enables occu-
pants 100 1o wear the device 10 with very little interference
between the head and neck support device 10 and the heimet
108.

It is intended that the foregoing description be only
illustrative of the present invention and that the present
iovention be limited only by the hereimafter appended
claims.

I claim:

1. A head and neck support device for an occupant of a
vehicle with a shoulder harness over shoulders of the
occupant and a helmet on a head of the occupant and with
a horizontal level center of gravity of the head and helmet
combined at about eye level of the occupant, which com-
prises:

(a) a stiff restraining means including front portions and

a rear portion relative to the occupant, the front portions
contoured to fit a torso and shoulders of the occupant
and the rear portion contoured to fit behind a neck and
the shoulders of the occupant, the front and rear por-
tions having load bearing surfaces on a side opposite
the occupant wherein shoulder belts of the shoulder
harness are in contact with the load bearing surfaces of
the front and rear portions of the stiff restraining means
when the occupant is secured in the vehicle;

(b) a stiff high collar mounted on the restraining means
which extends upward from the rear portion of the
restraining means to at least adjacent the horizontal
level center of gravity of the head and helmet combined
and adjacent the neck of the occupant which allows
movement of the head 1o provide forward and lateral
fields of view for the occcupant; and

(c) tethering means attached between the collar and the
helmet wherein the tethering means provides a restraint
between the helmet and the collar which is in a sub-
stantially horizontal plane and wherein during normal
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vehicle operation or in a crash, the collar transmits
forces to the restraining means from the tethering
means and the load bearing surfaces of the restraining
means transmit forces from the restraining means to the
shoulder belts of the shoulder hamess to allow the
shoulder harness to provide resistance to the tethering
means through the restraining means and collar thereby
reducing the motions of the head relative to the torso
and forces being transmitied to the neck of the occupant
which may cause fatigue and injury in vehicle opera-
tion or in a crash.

2. The head and neck support device of claim 1 wherein
the front and rear portions of the restraining means have
channels which form the load bearing surfaces and accom-
modate the shoulder belts of the shoulder hamess.

3. The head and neck support device of claim 2 wherein
the channels have an inner lip which prevents the shoulder
belts of the shoulder harness from moving inward toward the
neck of the occupant.

4. The head and neck support device of claim 1 wherein
in normal vehicle operation, the coilar is spaced apart from
the helmet of the occupant.

5. The head and neck support device of claim 1 wherein
the resfraining means and the collar are an integral piece.

6. The head and neck support device of claim 1 wherein
the tethering means is attached between the collar and the
helmet adjacent the horizental level center of gravity of the
head and helmet combined,

7. The head and neck support device of claim 1 wherein
the tethering means is two straps connected to opposite sides
of the collar adjacent each shoulder of the occupant,

8. The head and neck support device of claim 7 wherein
the straps are of such a length as to allow side to side turning
movement of the head of the occupant.

9. The head and neck support device of claim 7 wherein
the straps extend through openings in the helmet zlong an
outside of the helmet and an outside surface of the collar and
in through a first opening in the collar and along an inside
surface of the collar and back through a second opening in
the coilar.

10. The head and neck support device of claim 9 wherein
a first end of the straps has an enlarged portion which
prevents the first end of the straps from moving throngh the
openings in the helmet.

11. The head and neck support device of claim 1 wherein
the rear portion has a thickness such that a bottom of the rear
portion contacts a back of the occupant adjacent the shoul-
ders and a top of the rear portion having the load bearing
surfaces is spaced above the shoulders of the occupant.

12. The head and neck support device of claim 11 wherein
the rear portion of the restraining means is hollow such as to
reduce the weight of the device.

13. The head and neck support device of claim 1 wherein
the load bearing surface of the rear portion is positioned such
that the shoulder belts of the shoulder harness on the load
bearing surfaces of the rear portion are substantially parallel
with the horizontal level of a top of the shoulders of the
occupant.

14. The head and neck support device of claim 1 wherein
an inner side of the rear portion has a notch to accommodate
a neck of the occupant.

15. The head and neck support device of claim 1 wherein
the load bearing surfaces are provided with a friction mate-
rial which increases frictional forces between the load
bearing surfaces and the shoulder belts.

16. ‘'The head and neck support device of claim 1 wherein
there are two front portions which extend from the rear
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portion down a front of the torso of the occupant on each
side of the neck.

17. A method for providing neck protection for an occu-
pant of a vehicle, the vehicle having a shoulder harness with
shoulder belts for securing the occupant into the vehicle,
which comprises:

(2) providing a helmet for a head of the occupant;

(b) providing a head and neck support device having a
stiff restraining means including front portions and a
rear portion relative to the occupant, the front portions
contoured to fit a torso and shoulders of the occupant
and the rear portion contoured to fit behind a neck and
shoulders of the occupant, the front and rear portions
having load bearing surfaces on a side opposite the
torso of the occupant; a stiff high collar mounted on the
restraining means which extends wpward from the rear
portion of the restraining means to at least adjacent a
horizontal level center of gravity of the head and
helmet combined and adjacent the neck of the occu-
pant; and tethering means attached between the collar
and the helmet;

(c) positioning the neck support device on the shoulders
of the occupant such that the front portions of the
restraining means are adjacent the torso of the occupant
and the rear portion of the restraining means is adjacent
the neck and shoulders of the occupant

th
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(d) positioning the helmet on the head of the occupant;
() attaching the tethering means between the collar of the

neck support device and the helmet, wherein the teth-
ering means provides a restraint between the helmet
and the coliar which is in a substantially horizontal
plane; and

(f) securing the shouider harness around the occupant

such that the shoulder belts of the shoulder harness are
adjacent and in contact with the load bearing surfaces
of the front and rear portions of the restraining means
of the neck support device, wherein during normal
vehicle operation or in a crash, the collar transmits
forces to the restraining means from the tethering
means and the Joad bearing surfaces of the restraining
means transmit forces from the restraining means to the
shoulder belts of the shoulder harness to allow the
shoulder harness to provide resistance to the tethering
means through the restraining means and collar thereby
reducing the motions of the head relative to the torso
and forces being transmitted to the neck of the occupant
which may canse fatigue and injury in vehicle opera-
tion or in a crash.
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