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8 UNITED STATES DISTRICT COURT ;‘i:‘ F AX -
9 SOUTHERN DISTRICT OF CALIFORNIA &= 1
10 : /1 N1
‘11 | ‘HUBBARD/DOWNING, INC:, d/b/a casENo. 08 CV 2288 Wl N
HANS PERFORMANCE PRODUCTS, a :
12 | Georgia corporation, . COMPLAINT FOR PATENT )
‘ INFRINGEMENT o
13 Plaintiff, ‘ :
. | DEMAND FOR JURY TRIAL
14 . \'2
15 | INNOVATIVE SAFETY
TECHNOLOGY, LLC, a California
16 | limited liability company,
17 | Defendant.
18 |
19 COMPLAINT
a 20 Plaintiff, HUBBARD/DOWNING, INC., doing business as HANS
21 | PERFORMANCE PRODUCTS (“HANS?”), alleges the following in support of its
22 | Complaint for Patent Infringement and Demand for Jury Trial against Defendant
- 23 | INNOVATIVE SAFETY TECHNOLOGY, LLC (“IST”): '
24 | PARTIES
25 1. Plaintiff HANS is a corporation organized and existing under the laws
26 | of the State of Georgia, having its principal place of business at 5096 Peachtree
27 | Road, Atlanta, Georgia 30341.
28
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1 2. On information and belief, Defendant IST is a limited liability

N

company organized and existing under the laws of the State of California, having a
‘principal place of business at 10928 Wheatlands Avenue, Suite A, Santee,
California 92071, which is located in this judicial district. IST’s registered agent

H W

for service of process is Barbara A. Frantz, 9030 Brentwood Boulevard, Suite B,
Brentwood, California 94513.
JURISDICTION AND VENUE

3. This Court has subject matter jurisdictioh over this matter pursuant to

O 0 3 N W»n

28 U.S.C. § 1338(a) because this is a case arising under the patent laws of the
10 | United States (35 U.S.C. § 1, et seq., and particularly 35 U.S.C. § 271), as well as
11 | pursuant to § 1331 because this matter involves a federal question.
12 4. This Court has personal jurisdiction over Defendant IST because, on
13 | information and belief, IST maintains its corporate headquarters and its principal
14 | place of business in Santee, California, which is located in this District.
15 5. Venue is proper in this judicial district under 28 U.S.C. §§ 1391 and
16 | 1400(b) because IST is subject to personal jurisdiction in this district and resides in
17 | this judicial district within the meaning of such provisions, and because IST has
lé committed acts of infringement in this district.
19 , FACTUAL BACKGROUND _
20 6.  On January 4, 2000, the United States Patent and Trademark Office
21 | duly and legally issued U.S. Patent No. 6,009,566 (“the *566 Patent”), entitled
22 | “Head and Neck Support for Racing” naming Robert P. Hubbard as inventor.
23 | Plaintiff HANS is the owner by assignment of all right, title, and interest in and to
24 | the *566 Patent. A true and correct copy of the *566 Patenf is attached hereto as

25 || Exhibit A.

26 7. The ’566 Patent issued from U.S. Patent Application No. 09/23 8,274,
27 | which was filed January 27, 1999.

28
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- 8. The ’566 Patent relates to a head and neck support device for use in
high performance vehicles, 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.

9. Defendant IST 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 IST under the brand
name DEFNDER™ G70. |

CLAIM FOR RELIEF
(Infringement of U.S. Patent No. 6,009,566)

10. Plaintiff re-alleges and incorporates by reference the preceding
allegations of the Complaint as if they were fully set forth herein.

11.  IST 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, prbducts covered by one or more claims of the 566 Patent,
including, but not limited to, the products marketed by IST under the brand name
DEFNDER™ G70. '

12.  Plaintiff has been damaged by IST’s past and contiﬁuing infringement
of the 566 Patent in an amount to be determined at trial.

13.  Plaintiff has been and contiﬁues to be if'reparably injured by IST’s past
and continuing infringement of the *566 Patent, and IST’s infringing activities will
continue unless enjbined by this Couft pursuant to 35 U.S.C. § 283.

| 14. 1ST’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,
-3-
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as well as its attorneys’ fees and other expenses of litigation pursuant to 35 U.S.C. §

285.

" PRAYER FOR RELIEF
WHEREFORE, Plaintiff HANS respectfully requests that the Court enter

judgment against Defendant IST as follows:

(a) For judgment that Defendant IST has and continues to directly

infringe, induce others to infri_nge, and/or contribute to the infringément of the ’566
-Patent;

(b) For judgment that IST’s infringement has been willful, justifying
cenhanced damages under 35 U.S.C. § 284,

(¢) For preliminary and permanent injunctions under 35 US.C. § 283
enjoining IST, its subsidiaries, affiliates, parents, successors, assigns, officers,
agents, servants, employees, attorneys, and all persons acting in concert or in
participation with them, or any of them, fron; directly infringing, inducing others to
infringe, or contributing to the infringement of the 566 Patent; |

(d) For judgment directing IST, its subsidiaries, affiliates, parents,
successors, assigns, officers, agenté, servants, employees, attorneys, and all persons.
acting in concert or in participation with them, or any of them, to deliver to HANS,
for destruction at HANS’ option, all products that infringe the patent-in-suit;

(e) For damages to be paid in an amount to be determined at trial because
of the injury suffered by reason of IST’s iﬁfringement of the *566 Patent;

(f)  For judgment ﬁndjﬁg this to be an exceptional éase and awarding
HANS its attorneys’ fees and costs pursuant to 35 U.S.C. § 285;

(g) For an award of prejudgment interest and costs pursuant to 35 U.S.C.
§ 284; and

-4-
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and proper.

DATED: December 10, 2008

(h)  For other such relief at law and in equity as the Court may deem just

PENNY M. COSTA
BALLARD SPAHR ANDREWS &
INGERSOLL, LLP -

By: @wm R Gl]l.—’/'\‘
Ug PENNY M. COSTA
OF COUNSEL.: _

WILLIAM H. NEEDLE
Georgia Bar No. 536400
needlew@ballardspahr.com

- LAWRENCE K. NODINE

Georgia Bar No. 545250
nodinel@ballardspahr.com
CECILIA M. ANDREWS
Georgia Bar No. 142522
andrewsc@ballardspahr.com
BALL SP . ANDREWS &
INGERSOLL, LLP

999 Peachtree Street NE
Suite 1000

Atlanta, GA 30309
Telephone: (678) 420-9300
Facsimile: (678) 420-9301

Attorneys for Plaintiff

HUBBARD/DOWNING, INC. d/b/a
HANS PERFORMANCE PRODUCTS
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DEMAND FOR JURY TRIAL
Plaintiff HUBBARD/DOWNING, INC., d/b/a HANS PERFORMANCE
PRODUCTS hereby demands a trial by jury on all issues set forth in its Complaint.

DATED: December 10, 2008 PENNY M. COSTA
: BALLARD SPAHR ANDREWS &
INGERSOLL, LLP

M. COSTA

OF COUNSEL:

WILLIAM H. NEEDLE
Georgia Bar No. 536400
needlew@ballardspahr.com
LAWRENCE K. NODINE
Georgia Bar No. 545250
nodinel@ballardspahr.com
CECILIA M, ANDREWS
Georgia Bar No. 142522
andrewsc(@ballardspahr.com -
BALL SP ANDREWS &
INGERSOLL, LLP

999 Peachtree Street NE

Suite 1000

Atlanta, GA 30309
Telephone: g 78) 420-9300
I‘acsnmlle (678) 420-9301

Attorneys for Plaintiff

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

-6-

COMPLAINT FOR PATENT INFRINGEMENT




Case 3:08-cv-02285WQH-NLS Document 1 Filed 1%)/08 Page 7 of 25

EXHIBIT A




Case 3:08-cv-02286WQH-NLS Document1 Filed 1%)/08 Page 8 of 25

EXHIBIT A




Case 3:08-cv-022 QH-NLS Document1 Filed 1 /08 Page 9 of 25
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United States Patent [19) 1] Patent Number: 6,009,566
Hubbard 45] Date of Patent: Jan. 4, 2000

[54] HEAD AND NECK SUPPORT FOR RACING Primary Examiner—Michacl A. Ncas
Atiorney, Agent, or Firm—Mary M. Moyne; Ian C. McLeod

[76] laventor: Robert P. Hubbard, 160 Kenberry Dr., .

East Lansing, Mich. 48823 157 ABSTRACT

An improved head and neck support device (10) for ocen-

{2‘] Appl. No.: 09/238,274 panis (1060) of high performance vehicles, is described. The

[22] Filed: Jon. 27, 1999 device includes a restraining yoke (12) and a collar (11). The

i restraining yoke has two front portions (12A acd 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. {he] lf:lrso (104) of the acggan;; jt;he resgﬂaiﬁlg 5’0;“’- ﬂlSﬁ
includes a rear portion (] which extends behind the nec

151] Inte L7 e A42B 3/00; A41D 13/00 (106) and the shou]ders of the occupant. The collar of the

[52] US. Cl v 2/468, 2/421; 280/290 device extends upwﬂd from the rear pOﬂiOﬂ of the restrain-

[58] Fleld of Search ..., 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 belis (110A) of
the shoulder hamness (110) of the vehicle extend over the

{56) References Cited front portions and rear portion of the restraining yoke when
’ : the device is mounted ou the occupant such that the device

: U.S. PATENT DOCUMENTS is between the shoulder belts and the occupant. The collar
3,514,784  6/1970 McDavid .cooccormmneiniinnnnennns acts to transfer the forces from the helmet through the tethers
4,638,510  1/1987 Hubbard . ' to the collar of the restraining yoke which transfers the
4,509,459 3/1990 Patierson . ‘forces 10 the shoulder hamess thereby reducing the forces

4,923,147  5/1990 Adams ct al. . : i
51267708 12/1993 Monson et al. . being transmitted _lu the neck of the occupant.

5,272,770 1271993 Allen et al. .eeeverenviiiinninnecnninrans 21468
5,715,541 2/1998 LAGABN weuremrncircermmirierirnnisssssinens 2/425 : 17 Claims, 8 Drawing Sheets

S
S A—
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1
HEAD AND NECK SUPPORT FOR RACING

CROSS-REFERENCE TO RELATED
APPLICATIONS

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 relales 1o an jmproved head and
neck support device for usc 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 harmess of the vehicle.

(2) Description of the Related Art

- The present invention is an improvement of Applicant’s
carlicr head and neck support device as described in U.S.
Pat. 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 integra) 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 opening. 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 that 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
resisied by bending of the collar and yoke of tbe 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 rclated art has also shown various types of head
support devices for use for occupants of a vehicle. lustra-
tive are U.S. Pat. No. 4,909,459 to Paiterson; U.S. Pat. No.
4,923,147 to Adams et 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 scal. The head
- restraint has a restraining strap which applies a single force
to the head to restrain the head from horizontal forward
motion and a strap assembly on the hclmet to hold the head

2

upright. The restraining strap pulls the head directly back
near the middle of the head and helmet. The restraining strap
only applics the force when the deceleration forces are
above a predetermined level. The attachment of the strap to

. C . . s the helmet allows the helmet tate ah ical axis
This application claims the benefit of U.S. Provisional ¢ helmet allows the helmet 1o rotate ahoul a vertica’ axis
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approximately 180°. The restraint can also be connected to
the torso of the occupant to simultaneously retract the head
and the torso. The restraint must be detached for the occu-
pant to exit the vehicle.

Adams et al describes a seat insert for a vehicle which
maintaigs 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 vehicle. The seat
insert is able to transfer G-induced weight from the spine to
the back plate assembly and ultimately to 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 et al describes a head support apparatus which
can be attached 10 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 planc 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 car to car 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 beam is
rigidly supported within the x-y plane but is able to be
rotated about the x-axis. Helmet attachments are provided
for supporting the helmet relative to the rigid beam within
the x-z plane but allowing rotation of the helmel about the
y-axis.

There remains the peed 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 festrain-
ing yoke has two front portions which extend down [rom 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 uvpward from the rear .
portion of the resiraining 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

EXHIBIT___
'PAGE
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hearing surfaces when the device is mounted on the occu-
pant such that the device is between the shoulder belts and
the accupant. The collar acts to transfer the forces from the
helmet through the tethers 1o the collar of the resiraining
yoke which transfers the forces through the load bearing
surfaces to the shoulder belts of the shoulder harness thereby
reducing the forces being transmitted to the neck of the
occupant.

“The subslance 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 tcthers 15 to a helmet 108.

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

FIG. 3 is a side perspeclive 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. 5 is a bottom right side perspective view of the head
and neck support device 10 showing the restraining yoke 12
aod the collar 11.

FIG. 6 is a bottom 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
FIG. 2 showing the rear portion 12C of the restraining yoke
12.

FIG. 8 is a cross-sectional view along the line 8—8 of
FIG. 2 showing the front portion 12B of the restraining yoke
12 with the [riction material 18 on the load bearing surface
14.

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

TIG. 10 is a perspective view of the head and neck support
device 10 connected to the helmet 108 by an alternate tether
215.

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 10 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 al about eye level of the
occupant, which comprises: a stiff restraining mcans includ-
ing 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
portions having load bearing surfaces on a side opposite the

-
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occupant whercin shoulder belts of the shoulder harness are
in contact with the load beanng surfaces of the front and rear
portions of the stifl restraining means wheo the occupant is
secured in the vehicle; a sliff 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 nceck of the occupant which
allows movement of the head to provide forward and lateral
fields of view for the occupant; and tethering means attached
between the collar and the helmet wherein the tethering
means provides a restraint hetween the helmet and the collar
which is in a suhstantially 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 (he restraining means

transmit forces from the restraining means lo 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 transmitied to
the neck of the oceupant which may cause fatigue and injury
in vehicle operation or in a crash.

Further, the present invention relates fo a” method for
providing neck protection for an occupant of a high perfor-
mance vehicle, the vehicle having a shoulder harness with
shoulder helts for securing the occupant into the vehicle,
which comprises: providing a helmet for a bead of the
occupant; 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
1o fit a torso and shoulders of the occupant and the rear
portion contoured 1o fit behind a neck and shoulders of the
occupant, the front and rear portions having load bearing
surfaces on a side opposile the torso of the occupant; a stiff
high collar mounted on the restraining means which extends
vpward from the rear portion of the restraining means fo at
least adjacent a horizontal level center of gravity of the bead
and helmet combined and adjacent the neck of the cccupant;
and tethering means attached 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 ncck and
shoulders of the occupant; 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 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 occupant such
that the shouldcr belts of the shoulder barness 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 lo the resiraining 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 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 cause
fatiguc 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 picce. 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 [ront
portions 12A and 12B extend forward from the rear portion
12C. The hottom surface of the restraining yoke 12 is
coptoured such as to conform to the shoulders 102 and a
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 hollow such as to
reduce the weight of the device 10 (FIGS. 7 and 8).

‘The upper surface of the restraining yoke 12 along the
front 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 [ollow 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
ahove the shoulders 102 of the occupant 100. 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 esscntially at a vertical
level with the shoulders 102 of the occupant 100 (FIGS. 1
and 9). The inoer edge of the load bearing surfaces 14 is
preferably provided with a raised lip 16 such as to prevent
the shoulder belts 110A of the shoulder hamess 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 arc 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 collar 11 extends upward (o at least
the horizontal level center of gravity of the head and helmet

combined (HI1CG) of the occupant 100 (FIG. 1). The collar :

11 s preferably curved o 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 ou the left and right sides of the collar 11 adjacent the
shoulders 102 of the ocenpant 100. The openings 20A and
208 allow for tcthers or straps 15 to be connected between
the collar 11 of the head and neck suppor! 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 lethers 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 208 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 of openings 20A and 20B on the left and

6

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.
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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 exlend 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 218A does oot 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 2 way
as to allow side to side tuming 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 218
is such as to allow somc mobility of the head 112 while
preventing fatigue and potentially injurious head motions.
The length of the tethers 15 or 218 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
furning motion of the head 112 to about 45° on either side
of center. The tethers 15 or 215 are securcly but somewhat
flexibly secured to the collar 11. The tethers 15 or 218 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 planc at or adjacent the
horizontal level of the center of gravity of the head and
helmet combined (HHCG). The restraining yoke 12 and
collar 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 collar 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
100 is adjacent the notch 12D of the rear portion 12C of the
restraining yoke 12. In the preferred embodiment, the front
portions 12A 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 a 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 sitting in
the vehicle (FIG. 1).

The device 10 is securcly held in place by the shoulder
belts 110A of the shoulder harness 110 when the occupant
100 is securely belted into the vehicle. The device 10 is only
secured to the occupant 100 of the vehicle by the shoulder
belts 110A. This allows the occupant 100 to exit the vehicle
without having to remove the device 10. The shoulder belts
110A of the shoulder harness 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 are above
and behind the occupant’s shoulders 102 and betwcen the
occupant’s shoulders 102 and the seat back (not shown)
(FIGS. 1 and 9). The load bearing surfaces 14 of the
restraining yoke 12 at the rear portion 12C are positioned
such that the shoulder helis 110A of the shoulder haress 110
adjacent the rear portion 12C are substantially parallel with
the horizontal level of the top of the shoulders 102 of the
occupant 100. The shoulder belts 110A of the shoulder
harness 110 hold the restraining yoke 12 securely in contact
with the front 104A of the torso 104 and the shoulders 102
of the occupant 100 during both nonmal vehicle operation
and during a crash. The collar 11 of the device 10 is
connected hy the tethers 15 or 215 1o the helmet 108 on the
head 112 of the occupant 100. The connection of the tethers
15 or 215 to the helmet 108 tends 1o pull the entire device
10 forward and the rear portion 12C and collar 11 of the
device 10 upward. In addition, sincc the forces exerted by
the tethers 15 or 215 are near the top of the head and neck
support device 10 and above the shoulder harness 110 which
is holding the head and ncck support device 10 to the torso
104 of the occupant 100, the rear portion 12C of the head

10

20

and neck support device 10 tends to rotate upward and l

forward which is resisted by downward and rearward forces
from the shoulder belts 110A on the load bearing surfaces 14
at the rear portion 12C of the yoke 12. During a crash, the
tethers 15 or 215 carry tension forces from the helmet 108
to the collar 11 of the head and neck support device 10. -
In rearward vehicle acceleration or frontal crash (such as
in applying the brakes or striking something with the front
of the vehicle) with forward hcad motion relative to the torso
104, the restraining yoke 12 will tend to move forward
relative 1o the vehicle and rotatc with the top of the collar 11
. moving forward relative 1o the boltom due to the head/
helmet restraining forces. The tendency for the restraining
yoke 12 to move forward will be restrained by the shoulder
" belis 110A in much the same way as normally occurs
without the device 10 present. The tendency for the top of
the device 10 to rotate forward such that the rcar of the
device 10 moves up will be restrained by the shoulder belts
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
testraining yoke 12 to load the lower part of the rib cage. The
body of the occupant 100 also tends to move forward
relative to the vehicle. The torso 104 of the occupant 100 is
restrained by rearward force from the shoulder harness 110
and the restraining yoke 12. The shoulder harmess 110
includes shoulder belts 110A over his shoulders 102, around
his lap and between his legs. The head and neck support
device 10 is held in place on the torso 104 of the occupant
100 by the shoulder harness 110. The head 112 tends to
continue moving forward but is restrained to move with the
torso 104 as a result 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 resiraining yoke 12
are restrained by the shoulder harnesses 110 and the head
112 and helmet 108 are restrained 1o move with the torso 104
by the device 10. The forces to restrain the head 112 and
helmet 108 will be predominately carried through the device
10 to the shoulder belts 110A. The tether forces restraining
the head 112 reduce the loading of the neck 106. Thus, these
tether forees reduce the faliguing demands on the neck 106
and the potential for injury from the loads that would be
present without the device 10. The tethers 15 or 215 also
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8

protect the occupant 100 from extremc hcad and neck
motion relative o the torso 104. The loads from the tethers
15 or 215 arc transmitted through the collar 11 and restrain-
ing yoke 12 to the torso 104 and shoulder belis 110A of the
shoulder harness 110. The friction material 18 attached (o

1the load bearing surfaces 14 increases the frictional forces

acting rearward on the load bearing surfaces 14 from the
shoulder belts 110A. In this way, the load bearing surfaces
14 eflectively restrain the head and neck support device 10
to carry the tether forces which restrain the head 112 of the
occupaant 100 to move with the torso 104.

In a frontal crash, the acceleration forces and the restraint
forces on the occupant 100 are primarily horizootal. The
horizontal tethers 15 or 218 restrain the mations of the
occupant’s head 112 such that the occupant’s head 112
moves with the occupant’s torso 104 which reduces the
forces applied to the occupant’s neck 106 that may cause
injuries to the head 112 and neck 106. The tethers 15 or 215
also reduce head motions and accelerations that are duce to
head rotations in side view. The shoulder belts 110A apply
downward and rearward loads on the load bearing surfaces
14, adjacent 1o and behind the shoulders 102 of the occupant
100 10 counteract the tether forces acting between the collar
11 of the head and neck support device 10 and the helmet
108 of the occupant 100. The loads from the shoulder helts
110A on the load bearing surfaces 14 act through the device
10 and the tethers 15 or 215 to resist the forward motions of
the head 112 of the occupant 100 relative to the torso 104 of
the occupant 100. Because the head and neck support device
10 is between the occupant’s torso 104 and the shoulder
harness 110, the forces that restrain the helmeted head 112
are transmitted through the head and neck support device 10
to the occupant’s torso 104 and the shoulder harness 110.

In a rear crash with forward acceleration, the occupant
100 tends to move rearward and upward because of the angle
of the seat back. The structure that supports the head 112
moves rearward with the front 104A of the torso 104. The
friction with the shoulder belts 110A of the shoulder harness
110 slows the occupant 100 as the torso 104 of the occupant
100 moves forward relative to the shoulder harness 110. The
device 10 is between the occupant’s shoulders 102 and the
shoulder belts 110A to increase the forces from the shoulder
belts 110A and 1o creatc -more downward -force as the
occupant 100 slides up the seat back. Thus, the head and
neck support device 10 improves 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 vebicle), assume, for the sake of
illustration, that the vehicle is accelerated to the left as
would occur in turning toward the left or striking an object
with right side of the vehicle and that forces and motions are
expressed relative 1o the vehicle. The torso 104 is restrained
by the seat and harness 110. The helmet 108 and head 112
are restrained to accelerate to the left with the torso 104 by
tension in the tethers 15 or 215 on the left side and by contact
with the collar 11 on the right sidc. The tethers 15 or 215 are
configured so that with sidewards motion the helmeted head
112 also moves rearward into the collar 11. In sideways
acceleration, the loads on the collar 11 from the helmeted
head 112 tend (o rotate the top of the restraining yoke 12
away from the direction of the acceleration (top toward the
right in the current example). The restraining yoke 12 tends
1o 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 102 and between the restraining yoke 12
and the shoulder hamess 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 vehicle operation or in a crash, the collar transmits
motion is resisted by the shoulder harness 110 on the right forces to the restraining means from the tethering
and, to some extent, by the shoulder belt 110A on the load means and the load bearing surfaces of the restraining
bearing surfaces 14 on the lefi side of the restraining yoke means transmit forces from the restraining means to the
12 and the contact between the collar 11 and the upper s shoulder belts of the shoulder harness to allow the
shoulders 102 and neck 106. . shoulder hamess to provide resistance to the tethering

Thus, the accelerations of the hcad' 112, helmet 108, neck means through the restraining means and collar thereby
106 and torso 104, with componnts i forward, rearward or reducing the motions of the head relative to the torso
sideward directions, are resirained as combinations of the and forces being transmittcd to the neck of the occupant
mechanical responses described above. 10 which may cause [atigue and injury in vehicle opera-

The load bearing surfaces 14 extead rearward from the lion or in a crash. }
top of the occupant’s shoulders 102 so that, when racing, 2. The head and neck support device of claim 1 wherein
these load bearing surfaces 14 lie below the shoulder belts the front and rear portions of the rcsuaining‘ means have
110A of the shoulder hamess 110. Since the shoulder belts  channels which form the load bearing surfaces and accom-
110A can be sccured to the vehicle below the edge of the ;5 odate the shoulder belis of the shoulder harness.
load bearing surfaces 14 at the rear portion 12C of the device 3. The head and neck support device of claim 2 wherein
10, the load bearing surfaces 14 of the head and neck support yhe channels have an inner lip which prevents the shoulder
device 10 will be loaded by the shoulder belis 110A while belis of the shoulder harness from moving inward toward the
the occupant 100 is racing and this loading of the head and neck of the occupant.
neck support device 10 is transmitted 1o the occupant’s ;5 4. The head and neck support device of claim 1 wherein
shoulders 102 to help hold the occupant 100 down in the in normal vehicle operation, the collar is spaced apart from
seat. . ' . the helmet of the occupant.

The load hearing surfaces 14 provide a load path for the S. The head and neck support device of claim 1 wherein
forces from the tethers 15 or 215 through the head and neck - (pe restraining means and the collar are an integral piece.
support device 10 to the shoulder belts ]10A.. This loading 5 6. The head and ncck support device of claim 1 wherein
path through the head and neck support device 10 makes  |he tethering means is attached between the collar and the
possible the removal of material from the head and neck  pejmes adjacent the horizontal level center of gravity of the
support device 10, between the helmet 108 and the shoulder head and helmet combined.
belts 110A that was nceded in the original head and neck 7. The head and neck support device of claim 1 wherein
support device for bending resistance (U-S~ Pat. No. 4,638, 35 the tethering means is two straps connected to opposite sides
510). The head and neck support device 10 of the present  of (he collar adjacent each shoulder of the occupant.
invention is small and easy to handle which enables occu- 8. The head and neck support device of claim 7 wherein
pants 100 to wear the device 10 with very little interference the straps are of such a length as 10 allow side to side turning
hetween the head and neck support device 10 and the helmet ) yement of the head of the occupant. ’

108. L. ) . 35 9. The head and neck support device of claim 7 wherein
) It is intended that the foregoing description be ovnly the straps extend through openings in the helmel along an
illusirative of the present invention and that the present  qyigide of the belmet and an outside surface of the collar and
invention be limited only by the hercinafter appended in through a first opening in the eollar and along an inside
c]axms.. surface of the collar and back through a second opening in

I claim: . 40 the collar.

1. A head and neck support device for an occupant of a 10. The head and neck support device of claim 9 wherein
vehicle with a shoulder hamess over shoulders of l_he a first end of the straps has an enlarged portion which
occupant and a helmet on a head of the occupant and with  yrevents the first end of the straps from moving through the

_ a horizontal level center of gravity of the head and helmet openings in the helmet.
- combined al about eye level of the occupant, which com- ;5 11, The head and neck support device of claim 1 whercin
pases: the rear portion has a thickness such that a bottom of the rear

(a) a stiff restraining neans including front portions and portion contacts a back of the occupant adjacent the shoul-

a rear portion relative to the occupant, the front portions ders and a top of the rear portion having the load bearing
contoured 1o it a torso and shoulders of the occupant  surfaces is spaced above the shoulders of the occupant.
and the rear portion contoured to fit behind a neck and 55 12. The head and neck support device of claim 11 wherein
the shoulders of the occupant, the front and rear por-  the rear portion of the restraining means is hollow such as to
tions ‘having load bearing surfaces on a side opposite reduce the weight of the device.

the occupant wherein shoulder belts of the shoulder 13. The head and neck support device of claim 1 wherein
harness are in contact with the load bearing surfaces of  the load bearing surface of the rear portion is positioned such
the front and rear portians of the stiff restraining means ss (hat the shoulder belis of the shoulder harness on the load
when the occupant is secured in the vehicle; bearing surfaces of the rear portion are substantially parallel

(b) a stiff high collar mounted on the restraining means ~ with the horizontal level of a top of the shoulders of the

which extends upward from the rear portion of the - -occupant.

restraining means to at least adjacent the horizontal 14. The head and ncck support device of claim 1 wherein
level center of gravity of the head and helmet combined 60 an inuer side of the rear portion has a notch to accommodate
and adjacent the neck of ihe occupant which allaws a neck of the occupant.

movement of the head to provide forward and lateral 15. The head and neck support device of claim 1 wherein
ficlds of view for the occupant; and the load bearing surfaces are provided with a [riction mate-

(c) tethering means altached between the collar and the rial which increases frictional forces between the load

helmet wherein the tethcring means provides a restrainl 65 bearing surfaces and the shoulder bells.

between the helmet and the collar which is in a sub- 16. The head and neck support device of claim 1 wherein

stantially horizontal plane and wherein during normal there are two [ront portions which extend [rom the rear
EXHIBlT___A_.._
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portion down a front of the torso of the occupant on each
side of the neck. ’

17. A methed for providing neck protcction for an occu-

pant of a vehicle, the vehicle having a shoulder'hamess with
shoulder belts for securing the occupant into the vehicle, 5
which comprises:

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

(b) providing a head and neck support device having a
shiff restraining means including front portions and a
rear portion relative to the occupaot, 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 wpward from the rear
portion of the restraining means to at Jeast adjacent a
horizontal level center of gravity of the head and
hefmet combined and adjacent the neck of the occu-
pant; and tethering means attached 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 mcans arc adjacent the torso of the occupant
and the rear portion of the reslraining means is adjacent
the neck and shoulders of the occupant;

6,009,566
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(d) positioniag the helmet on the head of the occupant;

(e) attaching the tethering means between the collar of the
neck suppont device and the helmet, wherein the teth-
ering means provides a restraint between the helmet
and the collar which is in a substantially horizontal
plane; and .

(f) securing the shoulder hamess around the occupant
such that the shoulder belis of the shoulder hancss are
adjaccnt 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 tctbering
means and the load bearing surfaces of the restraining
means transmit forces from the restraining means to the
shoulder belts of the sboulder 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 transmitted to the neck of the occupant
which may cause fatigue and injury in vehicle opera-
tion or in a crash.
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