
UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF GEORGIA

ATLANTA DIVISION APR 1 0 2010
~ N, r ~
~_` ~

Civ'1 Action File No .

1 O - C V - 11 3 1
Jury Trial Demanded

Defendant.

("HEATH") and states as follows :

ORIGMAL
FILED IN CLERK 'S OFFICEu ,s , a. c, - Me*

HUBBARD/DOWNING, INC ., dfb/a
HANS PERFORMANCE
PRODUCTS,

Plaintiff,

V .
KEVIN HEATH ENTERPRISES, and
KEVIN HEATH

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
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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 DEFNDERTM 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 is 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 committed 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 DEFNDERTM 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 elsewhere, or importing into the United States, head and neck

support devices that are covered by one or more claims of the `5 66 Patent,

including, but not limited to, head and neck support devices marketed by

Defendant under the brand name DEFNDERTM 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 DEFNDERTM 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

35 U.S .C . § 285 .

COUNT TWO

HEATH'S INFRINGEMENT OF UNITED STATES
PATENT NO. 6,009,566

1 8 .

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

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
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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 DEFNDERTM 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

35 U.S .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 ;

c) 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 result 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 .

jarrH. Needle
Bar No. 536400

neeaie m
Lawrence K. Nodine
GA Bar No. 545250
nodinel @ball ardspahr . com
Robin L . Gentry
GA Bar No. 289899
gentiyr@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
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[57] ABSTRACT

An improved head and neck support device (10) for occu-
pants (100) of high performance vehicles, is described . The
device includes a restraining yoke (12) and a collar (11) . The
restraining yoke has two front portions. (12A and 12B) which
extend down from the shoulders (102) of the occupant along
the torso (104) of the occupant. The restraining yoke also
includes a rear portion (12C) which extends behind the neck
(106) and the shoulders of the occupant- The collar of the
device calends upward from tie rear portion of the restrain-
ing yoke behind the head (112) of the occupant . The collar
of the device is connected by tethers (15 or 215) to the
helmet (108) of the occupant. The shoulder belts (110A) of
the shoulder harness (110) of the vehicle extend over the
front portions and rear portion of the restraining yoke when
the device is mounted on the occupant 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
to the collar of the restraining yoke which transfers the
forces to the shoulder harness thereby reducing the forces
being transmitted to the neck of the occupant .
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2

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

5 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 torso . The restraint must be detached for the occu-
pant to exit the vehicle .

10 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 bead
support member for supporting the occupant's head during
a forward, leaning posture, Ahead support member restraint

1 5 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

The
D occupant's

the

relative The

plate
The to

the on

the

apparatus
includes housing

l

. The

through chin.
40 of that

supported it)
rotated
for
the the
y-axis.

support

occupant's mobility
which force and50

support

(1) F i eld of th e Inv en tion member which is behi nd and abov e the top of the helmet.
The present inve ntion re lat es to an improved head and head support membe r tends to resist motions o f the

neck support de vi ce for use i n h igh performance vehicl es . In Z head which are d ownward due to acc elerat ions.
p a r t icular, th e pre sent invent ion rel at es to an improved bead The seat inse rt also i nclude s a back plate assembly co n-
and n eck support device which is mounte d on the sh oul ders ne cted to the head support m ember for supporting spin e
of t he o c cu p ant of the vehicle and acts to tr an sfe r fo rce away in its nat ural curvature. The b a ck plate assembly is able to
from the ne ck of t he occupant through th e device t o the pivo t forwa rd to the seat of the vehic le . se a t
shou lder h a rness of the vehi cle. 25 insert i s ab l e to tr a n sfe r G-induced we ight from the sp ine to

the back assembly and ultimately to the existingse at of(2) Descripti on of the Rela te d Art
seat insert restrains t he occupant relat i veThe present invention i s an improvem ent of Applicant's the ve hicle .

seat a nd must rely restrai nt of the torso t o beearlier head and neck support device as described in U . S ,
Pat . No. 4,638,510 to Hubbard . Hubbard '510 desc ribes a compatible with t he head r es tra int fo r rest r ai ning t he head

torso .head and neck support device with tethers t h at are attached
between

30 relati ve to

neck M
onson et al descri b es a head support apparatus whi chthe d river's helmet and the colla r of t he head and

a
can be attach e d t o a body support devi ce. Thesupport device. 'Th e head and neck supp ort d ev ice has

a beam attachable to th e body suppor tyo k e i ntegral with the collar th at fits arou nd th e b ack of the
e

t he
device such a s to be r igid in the y-z plane but to be rot ataboccupant's shoulders, adjacent t he n e ck , and on the front o f

o ccupant ' s ch est. The yoke has an opening so tha t the
occupant

35 about an x-ax is. The x-axis is defi ned a s extendin g through
y- ax is isa nt can mount the head and neck support device by

p lacing
the subject's face t o the back of t he head

men
t defined as extending l at erally from ear to ear and the z-axishis head thr ough the opening . In another embodi -

is de fined as e xtending vertically from the top of the headof Appl ic an t's original d ev ice, t he yoke is provided
t he subj ect 's A U-sh ap ed rigid beam is mount-wi th a slo t in the front so that the occupant can put on th e

able i n a chan n el the b eam housing such the beam isdevice from behind by s liding the device a round his neck .
w i thin the x-y plan e but is able b eo rigin al head and neck support d evice ha s been made rigidlyThe

about the x-axis . Helmet atta chments are provid edfor approximately 300 occupants o f race cars and boa ts.
sup porti ng the helme t re lativ e t o th e rigid beam with inSev e ral o f the se occupan ts have crashed and h ave not
x-z pl ane but allowing rotation of th e helmet aboutre porte d th at th ey suffered s ign ifican t head or neck injuries .

o f these occupants c redit the ir head and neck supportMany
device

45
ice with reduction or e limination of head and neck
in Th

ere remains the ne ed for a bead and neck
jur ies . device which is lightwe ight and e a sily mounted on the

orThe main problem with the ori gin a l head and neck
supp
ort occupant without interfering with the

comfort and tra nsfers away from the headdevice is th at the loading from the te the rs must be
harne ss of the vehicle .iste d by bending of th e co llar and yoke of the head and neck of the occupa nt to theresisted

neck support dev ice . This requires a substanti al collar and
yoke st ructu re which oc cupi es space between the bot tom of SUMMARY OF THE INVENTION
the occupant' s h elmet an d to rso . Although the original head ne present i nven tion is an improved head and neck
and neck support device func tion s e ffe ct ively to reduce neck ss support device for u se in high pe rformance vehi c les. The
loads and head accelera tio n s, it often interferes wit h the device in cludes a rest raining yoke and a collar . The restrain-
bottom of the occupant 's h elm et. ing yoke has two front po rtions which extend down fro m the

The related art has also shown vario us types of bead shoulder s of t h e occupant al o ng the torso of th e occup ant .
suppor t devices for use for occupa nts of a ve hicle . Illust ra- The restraining yoke also i ncludes a re ar portion which
five are U . S . P at . No . 4,909,459 to Patte rson ; U . S . Pat. N o . so exte nds beh ind th e neck and the shoulde rs o f th e occ up ant .
4,923,147 to Adams e t al and U.S . P at . No . 5, 267,708 to The co llar of the device extends upw ard from the rear
Monson et al, portion of the restrain ing yoke behind the head of the

Patterson describes a head restraint device which connects occupant a nd is connected by tethers to the helmet of th e
the h el met o f th e occupant to the vehicle seat . The bead occupant . The iront po rtions and rea r portion of the yoke a r e
restraint has a res training strap which applie s a si ngle fo r ce 65 prov i ded wit h lo ad beari ng surfaces. The shou lder b e lts of
to the he a d to restrai n the head from horizontal forwa rd the shou lde r harness of the vehicle e xtend over the fro nt
mot ion and a strap assembly o n t he helme t to hold th e head portions and r ear port ion of the restrai ning yoke on the l o ad

1
HEAD AND NECK SUPPORT FOR RACING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S . Provisio n al
Applic a tion Ser. No . 64/072,457, filed Jan . 29, 1998.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable

REFERENCE TO A "MICROFICHE APPENDIX"

Not Applicabl e

BACKGROUND OF THE INVENTION
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bea ring surfaces whe n the devic e i s mounted on t he Dec o- occupant wherei n shoulde r b e lts of the s h oulder harness are
pant such that the dev i ce is between the shoulder belts and in contact wi th the load beari ng surfaces of the fron t and rear
t he occupant. T h e collar acts to transfer the fo rces from the portions of the stiff restr aini ng means when the occupant i s
h elmet through th e te the rs to the collar of t he restr ai ning secured in th e ve hicle; a stiff high co llar mounted on the
yoke which transfers the forces through the load bearing 5 restraini ng means wh ich e xtends upward from the rea r
sur face s to the shoulder beltsofthe shoulder h a r ness thereby portion of the res training means to a t lea st adjacent the
reducing t h e forces being transmi tted to the neck of the hor izontal l ev e l ce nter of grav ity o f the he a d and helm et
occupan t. combined and adja cent the neck of th e occupant which

The substance and advan ta ges of th e present invention atlows movement of the head to p rovide forward and latera l

will become in creasi ngly apparen t by reference to the fol- ~o fields o f v iew fo r the occupant ; and te thering mea ns attach e d

lowing drawings and t he description. b e tween the colla r and the h elmet wherein the tet h e ri n g
means provides a restraint between the helmet and the collar

BRIEF DESCRIPTION OF THE DRAWINGS which is in a substantially horizontal plane and whe rein
dur ing normal vehi cle op e ratio n or i n a crash, the co llar

FIG . 1 is a s ide view of the he ad and neck support d ev ice 15 tra nsmit s forces t o the restrainin g means fro m the t et h eri ng
10 mounted on the shoulders 102 of an occupa nt 100 and means a nd the to ad b e aring surfaces of the rest rain ing mea n s
connecte d by tethers 15 to a he lmet 108. transmit forces from the restrain ing me a ns to the shoulder

FIG. 2 is a fron t vi ew of the head and neck support device belts of the s houlde r h a rn ess to allow the shoulder ha r ness
10 showing the restrai ni ng yoke 12 and the coll ar 11. to provide resistan ce to the teth ering means through the

FIG . 3 i s a side perspective view of th e head and neck w restrai ni ng me a ns and collar t he r eb y reducing the moti o ns of
support devi ce 10 showing the restraining yoke 12 and the the hea d re lat ive t o the torso and forces bei ng transmitted to

co lla r ll . the neck of the occupantwhich may cau se fatigue and inj ury

FIG . 4 is a back p erspective view of the head and neck in vehicl e oper ation or in a cr ash.

support device 10 sho win g t he restrai ning yoke 12 and the Further, th e present invention relate s to a me th od for

co lla r ll. 25 providingneck protectio n for an occupant of a h igh pe rfo r -

F' IG . $ is a bottom rig ht side perspective view of th e head
mance ve hicle, the veh icle having a shoulder h a rness wit h
shoulde r belts for securing the occupant into the veh icle,and neck suppor t device 10 showing the restrain ing yoke 12 which co mprises: prov iding a helmet for a head of theand the co ll ar 11. occupant; provi ding a head and neck support device h av i ng

FIG. 6 is a bottom left side per spect ive v iew of the head 3o a sti ff restrai ning m ean s including front portio ns and a rear
and neck support d evice 10 showing the restraini ng yoke 12 portion relative t o the occupant, the fron t p ort ions contoured
and the collar 11, to fit a torso and shou lders o f the occupant a nd the rear
FIG . 7 i s across-section a] view along t he line 7-7 of portion contoured to $t behin d a neck and shoulders of the

FIG . 2 showing the rear po rtion 12C ofthe restraining yoke occupant, the front and rea r po rt ions havi ng load be aring
12 . 35 surfaces on a sid e opposite t he torso of the occup an t; a stiff
FIG . 8 is a cross-sectional vie w along the line S-8 of high collar mounted on the res traini ng meanswhich ext ends

FIG . 2 showi ng the front portion 12B of th e res trai ning yoke upward from the re a r por tion of the restraining means to at
12 with th e friction material 18 on the lo ad b ea ring sur face least adjacent a horizont al leve l ce nter of gravity of the head
Y¢, an d helmet combined and adjacen t the neck of th e occup ant;

FIG . 9 is a side view o f the h ead and neck suppo rt devi ce 40 and tethe ring means a tt ached between th e collar and the
10 mounted on the occupant 100 having the positioning of helmet ; posi tion in g the neck support dev ice on the shoulde rs
th e shoulde r b elts 110A of the shoulder harn ess 110 on the o f t he occup ant su ch that the front po rtion s of the res tra ining
load bearing su rfaces 14 . means are adjacent the tor so of the occupant and the rea r

FIG . 10 is a persp e ct ive view of the head a nd neck suppor
t portion of the restr aining means is adjace nt the neck and

device 10 connected to the helm et 108 by an alterna te t et he
r 45 shou lders o f the occupant ; pos itioning the helmet on the

215
, head of the occupant; attaching t he tethering me a ns betwee n

the co ll ar of t he neck su ppo r t device and th e he lmet, wherein
FIG . 11 is a p art ia l view showing the alternate tether 215 th e tet hering mean s provi des a rest r aint between th e helmet

connected betwee n the he ad and neck support device 10 and ancd the collar whi ch is in a su bsta ntially horizo ntal plane ;
the h e lmet 108. so and sec u ring the s houlder harne ss around t he occupant such

FIG . 12 i s a cross-se ctional view showing the a lte rnate tha t the shou lde r belts of the shoulder ha rn ess are adjacent
te t her 215 connecte d between the helmet 108 and th e head and in contact wi th th e load bearingsurfaces of the front and
and neck support d evice 10. Tear portions of the re str aining means of t he neck support

DESCRIPTION OF THE PREFERRED
device, wh erein during norma l veh icle ope ration o r in a

EMBODIMENTS ss c
rash, the collar transmits fo rces to the restraining means

from the t ethering means and th e lo ad b e arin g surfaces of t he
~e presen t i nvention relates to a head and neck support restra ini ng means transmit forces from t he restraining means

dev ice fo r an occupant of a vehi cle wi th a shoulder harness to the shoulde r bel t s of t he shoulde r ha rness to allow the
over should e rs o f the occup a nt and a he lmet o n a head of the shoulde r harness to provi de resistan ce to the tether ing mea ns
occupant and w ith a horizontal lev el c enter ofg r avity of the 6o through the restraining means and collar th ereby reducing
head and helmet combined at abou t e ye level of the the mot ions of the head re la tive to the torso and forces be ing
occup a nt , which comprises : a stiff restr aining means includ- transmit ted to the neck of the occupa nt which may cause
tog front portio n s and a rear po rtio n relat ive to th e occupa nt, fa tigue and inju r y in vehicle ope ration or in a crash .
the front portions coniowecd to fit a torso and shoulders of FIGS. 2 to 8 show the head and neck suppor t de vice 10
the occupant and the rear portion contoure d to fit behind a 65 of the presen t inventio n . FIGS . 1 and 9 show the neck
ne ck a nd t h e shoulders of the occupant, the fr ont and rear support de vi ce 10 of th e pr esent inve n tio n mounted on a
portio ns havi n g loa d bearing sur faces on a side opposite the d rive r or o th er occupant 100 o f a vehic l e (not s hown) . The

Case 1:10-cv-01131-WSD   Document 1    Filed 04/16/10   Page 22 of 26



6,009,566
5 6

device 10 inc ludes a rest ra ining yoke 12 and a collar 11 right sides of the co llar ll such that t he tethe r 15 is wr appe d
formed together as an in tegral piece . The restra ining yoke 12 around the openings 20A and 20B and secured in the
is U -shaped and has a p air o f fro nt por tions o r legs 12Aand openin gs 20A and 20B .
12B extending outward from a rear porti on 12C. The front In ano the r embodiment as shown in FIGS . 10 to 12 , the

portions 12A and 12B e xtend forward from the rear po rti on 5 tethers 215 extend through t he opening 108A in the helmet
12C. The bottom sur face of the r es tr aining yoke 12 i s 108 , a l ong the outer surface of the helmet 108 an d under the

c ontoured such as to co nform to the shoulde rs 102 and a loop 22 and along t he outer surface of th e collar 11 . Th e

front 104A of the torso 104 or chest of the occupant 100 te th ers 215 then e xtend into the i nne r opening 20A of the

(FIGS . 5 and 6) . The inner surface of t he rear portion 12C collar 11 and back along the inner surface o f the collar 11

of the restr aini ng yoke 12 has a notch 12D between t he fro nt lo and out through th e ou te r opening 20B of t he collar 11 and
portio n s 12A and 12B to accommodate th e occupants neck und er the loop 22. The first end 215A of the t et her 215 is

106. The r ear portion 12C of the res trai ni n g yoke 12 has a enlarged such th at the first end 215A d oes not move t hrough
th ickn ess su c h th at a bottom of the re ar portion 12C extends the ope n ing 108A in t he he lmet 108 (FIG . 12) .
down behind the shoulde rs 102 along the back of the Tethers 15 or 215 are provided on th e left and right s ide
occupant 14[} while a t op of t he rear portion 12C is s paced is o f t he h elme t 108 . The te thers 15 or 215 a re prefer ably
above the shou ld ers 102 (FIG, 1) . The rear po rtion 12C o f ident ical . The t ethers 15 or 215 ar e co nn ected in such a way
the restrain ing yoke 12 is p re fe r a bly h ollow such as to as to allow si de to side turning motion of the h e ad 112 of the
reduce the we ight of the device 10 (FIGS . 7 and 8). occupant 100. In the prefe rred embodiment, the t ethers 15 or
The upper surface o f the res traini ng yoke 12 alo ng the 215 have a fixed length. 't 'h e length of t he tethers 15 or 215

front portions 12A and 12B a nd on the rear portion 12C 20 is such as to al low some mobility of the head 112 wh ile
a dj ace nt the front po rtions 12A and 12B is prov ided with preve n ting fatigue and poten tia lly injurious head motions .
lo ad bearing surfaces 14 i n the fo rm of channels o n the top The l ength of t he tether s 15 or 215 preferably a l lows the
surface of the restra ining yoke 12 (FIGS . 2 and 3) . The load occupant 100 to hav e the ability to rotate h is h ead 112 to
bearing surfaces 14 fo llow the sh ape of th e upper su rface of increase hi s sig ht area . The occupant 100 is prefer ably abl e
t he yoke 12 along t he front po rtions 12A and 12B and at th e 25 to move his head 1.12 such a s to have forward and later al
rear portion 12C a dj acen t the front po r tio ns 12A and 12B fiel ds of view. The tethers 15 or 215 preferably restrict
above the shoulders 102 o f the occupant 100. The thi ckness turning mot io n of t he head 112 to about 4 5 ° on either side
of t he rear p ortion 12 C o f the restraining yoke 12enab les the of cen ter. The teth er s 15 o r 215 are securely but somewhat

loa d bea ringsu rfa ces 14 adj a ce nt the re ar po rtio n 12C of the flexib ly secured to the co ll ar 11. The tethers 15 or 215 a re
restraining yok e 12 t o be behi nd and ess enti ally at a verti cal 30 p refe rably constr ucted of a rela tivel y inextensible, fibrous
level with the shoulders 102 of the occupant 100 (FIGS . 1 strap material. The tethers 15 or 215 are conn ecte d between
and 9) . The inner edge of the load bearing surfaces 14 is the c o llar 11 and the helmet 108 so that the tethers 15 or 215
preferably provided with a r aised lip 16 such as to pre vent are essenti ally in a horizontal p la ne at or adjace nt the
the s houlder belts 11QA of the s h oulder harne ss 110 from horizontal le vel of th e center of gravity of the head and
slippin g off th e loa dbe aring surfaces 14 toward t he neck 106 35 he l met combined (HHCG) . The restraining yoke 12 and
of the occupant 100. The width of t he load bearing surfaces co ll a r 11 are preferably con st ructed of a li ghtwe i g ht,
14 is pre ferabl y greater th an the width o f the sh o u ld e r be lts durable, stiff and inflexible materi al such as a carb o n fiber
11UAof the shoulder harne ss 110 . The load bearin g su rfaces composi te or a high impact resistant plastic material.
14 are preferably provided with a friction material 18 which In Use
resists the shoulder belts 110A from slip ping on the load 40 Th e device 10 of the present invention is moun ted o n the
bearing surfaces 14 and p r ovides for better transfe rence of occupant 100 such th a t th e front po rtion s 12A and 12B o f th e
force from the load bearing surfaces 14 t o th e shoulder restraini ng yoke 12 extend down along the chest o r front
harness 110 . The belt bear ing surfaces 14 are pre fe rably flat 104A of the torso 104 of the occupant 100 , the rear po rtion
in c ross-sec tion . 12C of th e restraining yoke 12 extends behind t he neck 106

The co ll ar 11 ex tends upward from the rear portion 12C 45 and sho ulders 102 of the occupant 100 and the co ll ar 11
of the re straining yoke 12 between the front portions 12A extends upward essentially verticall y behind the he a d 112 of

and 12B su ch th at the collar 11 ex tends behind the hea d 112 the occupant 100. I n the preferred embodiment, the co llar 11

o f the occupant LO(} . The co llar 11 extend s upward to at least i s sp ac ed ap a rt from the he lmet 108 o f the o ccupant 100 .The

the horizontal level center of g ravi ty o f the h e ad and helmet device 10 is mounted such tha t th e neck 106 of the occupant

combined (HHCG) of the occupant 100 (FIG . 1 ) . The collar 50 100 is adj acent the notch 12D of the fear portion 12C of the

ll is preferably curved to fo llow t he shape of the head 112 rest ra ining yo ke 12 . In the preferre d embodiment, th e front

and helmet 108 of the occupant 100 . The collar 11 is portions 12Aand 12B of t he restraining yoke 12 adjacent the

provid ed with a pair of inner and outer openin gs 20A and front 104A of the torso 104 o f the occupant 100 a re

20B on the left and righ t sides of the collar ll adj acent t he positioned such that an ang le cc with th e ho r izo ntal as

shou lders 102 of the occup a nt 100 . The openings 20A and ss defi n ed by the horizontal axis 114 of the v ehi cl e is approxi-

20B allow for tethers or str ap s 15 to be connected between mutely 30 ° to 50° when the device 10 is secu rely held in

the collar ll o f the head and neck suppo rt de vi ce 10 and the place on the occupant 100 and the occupant 100 is s it t in g in

helme t 108 positioned on the occupant 100. The openings the vehi c l e (FIG. 1).
20A and 20B are preferably elongate and have a length and The device 10 is securely he ld in p l ace by t he shou l de r
width only s li gh tly greater than th e wid th and thickness of 6o belts ll0A of the shoul der h arness 110 when the occupant
the tet h ers 15 . In the preferred embodimen t, a loop 22 i s 100 is secu rely b e lted into th e vehicle . Th e de vice 10 is o nly
provided on the left a nd righ t side s of the collar 11 adjac e nt secured to t he occupant 100 of th e v eh ic le b y the shou lder
the openings 20A and 20B on the ou ter su rfa ce of th e collar bel ts llOA. This allows the occupant 100 to exit the vehicle
11 o pposite t he he lmet 108 . The loop 22 allows for s ecu ring without having to remove the devi ce 10. The shoulder be lt s
the te ther 15 on the col la r ll . Th e tethers 15 ex tend fro m the 65 110A of the shoulder ha rness 110 exten d along t h e load
ope n ings 108A on th e left a nd right s ide of the helmet 108 beari ng sur faces 14 of t he restr aining yoke 12 suc h tha t the
through the pai r of openings 20A and ZOB on t he left and restrain ing yoke 12 i s between the shou lder bel ts 110A a nd
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protect the occupant 100 from extreme head and neck
motion relative to the torso 104. The loads from the tethers
15 or 215 are transmitted through the collar 11 an d restrain-
ing yoke 12 to the torso 104 and shoulder belts ilOA of the
shoulder harness 110. The friction material 1$ at tached to
the load bearing surfaces 14 increases the frictional fa rces
acting rearward on the load bearing surfaces 14 fr om the
shoulder belts I1QA. In t his way, the load bearin g surfaces
14 effectively restrain the head and neck support device 10
to carry the tether forces which restrain the head 112 of the
occupant 100 to move with the torso 104,

in a frontal crash, the acceleration farces and the restraint
forces on the occupant 100 are primarily horizontal . The
horizontal tethe rs 15 or 215 restrain the motic)ns of the
occupant's head 112 such that the occupant's head 112
moves with the occupant's torso 104 which reduces the
fo rces applied to the occupan t 's neck 106 that may cause
injuries to the bead 112 and neck 106. The tethers 15 or 215
also reduce bea d motions and accelerations that arc due to
head rota tion s in side view. The shoulder belts ll0A app ly
downward and re arward loads on the load bea ring surfaces
14 , adjacent to and behi nd the shoulders 102 of the occupant
100 to counteract the tether forces acting between the collar
11 of the head and neck support device 10 aid the h elmet
108 of the occupant 100. The loads from t he shoulder belts
110A on the load bearing surfaces 14 act t hrough the device
10 and the tet hers 15 or 215 to resist t he forward motions of
t he head 112 of the occupant 100 relative to the torso 104 of
the occupant 100 . Because the head and neck suppo rtdevi ce
10 is between the occup an t's t orso 104 and (he shoulder
harness 110, t h e fo rces that restrain the helmeted head 112
are transmitted through the bead and neck support device 10
to the occupant's torso 104 and the shoulder harness ll4 .

In a rear crash with forward acce leration, the occupant
10!O te nds tomove rearw a rd andupwardbecause of the angle
of the seat back . no structure tha t supports the head 112
moves r earward with the front 104A of th e torso 104. T'he
friction with the shoulder be lts llOA of t he shoulde r harness
110 slows the occupant 100 as the torso 104 of the occupant
100 moves forward rel ati ve to t he shoulder harness ll4.' I be
device 10 is between the occupant's shoulders 102 and the
shoulder belts 110A to increase the forces from the shoulder
bel ts 11UA and t o create more downward force as the
occupant 100 slides up t he seat back. Thus, the bead and
neck support device 14 improves the restraint of the occu-
pant's u pper torso 104 in a rear crash .

In sideways accelera tion (such as in st riking an object
with the side o f the vehicle), assume, for the sake of
illustra tion , that the v ehicle is accelerated to the left as
would occur it) turning toward th e left or striking an obj ect
with right side of the vehicle and that fo rces and motions art
expressed relative to the vehicle . The torso 104 is restr ained
by the next and harness 110 . The helmet ]O6 and head 112
are restrained to accelerate to the left with the to rso 104 by
ten sion uS the tethers 1 5 at X15 an the left side and 6y cont a ct
with the collar 11 on t he right side. The tethers 15or215 are
configured so that with sidewards mo tion the helmeted head
112 also moves rearward into the collar 11 . I n sideways
accelera tion, the l oads on the collar ll from t h e h e lmeted
head 112 tend to rotate the top of the restraining yoke 12
away from the direction of the acceleration (top toward the
righ t in the current example) . The restraining yoke 12 tends
to move downward onto the r ight shoulder 102 an d upward
off of t he left shoulder 102. This tendency to rotate is
resis ted by t he forces between the restraining yoke 12 and
the right shoulde r 102 and b etween the restra ining yo ke 12
and t he shoulder ha rn ess 110 on th e left side . The head 112 ,

7
the occupant 100 and the load bearing surfaces 14 are above
and behind the occupant's shoulders 102 and bet ween the
occupant's shoul de rs 102 and the se at back (not shown)
{MTGS. 1 and 9). The load bearing surfaces 14 of the
restraining yoke 1 2 at the rear portion 12C are positioned 5
such that the shoulder belts llQ A of the shoulder harness 110
adjacent th e rear portion 12C are substantially paralle l with
t he horizontal level of t he top of the shoulde rs 102 of the
occupant 100. The shoulder b el ts ll4A of the shoulder
harness 110 hold the restraining yoke 12 securely in contact to
wi th the front 104A of the torso 104 and the shoulders 1 02
of the occupant 100 during both normal v e h icle operation
and during a cr a sh. The collar It of the device, 10 is
co n necte d by the tethers 15 or 215 to the helmet 108 an the
head 112 of the occupant 140. The connection of the tethers is
15 or 215 to t he helmet 108 tends to pull the entire device
10 forward and the rear portion 12C and collar 11 of the
d evice 10 u pward . In addi tion, since the forces exerted by
the tethers 15 or 215 are near the top of the heed and neck
suppor t device 10 and above the shoulder harness 110 which 20
is holding the head and neck support device 10 to the torso
104 of the occupant 100, the rear portion 12C of the bead
and neck support device 10 tends to rotate upward and
forward which is resisted by downward and rearward farces
from the shoulder belts llOAon the load bea ring su r faces 14 25
at the rear portion 12C of the yoke 12. During a crash, the
tethers 15 or 215 carry tension farm-, 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 striki ng something with the front 3o
of the v ehicle) with forward head motion relative to the torso
104, the restraining yoke 12 will tend to move forward
relative to the vehicle and rotate with the top of the collar 1 1
moving forward relative to the bottom due to the hsadi
helmet res training forces. The tendency for the res training 35
yoke 12 to move forward will be restrained by the shoulder
belts UOA in much the same way as normally occurs
without t h e device 10 present . The tendency for the top o f
the device 10 to rotate forward such that the rear of the
d e v ice 10 moves up will be restraine d b y th e shoulder bel ls ao
114A acting downward and rearwa rd on the load bea ring
surfaces 14 ofthe restraining yoke 12 adjacent the top of and
to the rear of th e shoulde rs 102. This con strain t of rotation
will also reduce the tendency of the front, lower part of the
restraining yo ke 12 to load the lower part of the rib cage . Th e 45
body of the occupant lfl(1 also tends to move forward
relative to the ve h icle. 't'he torso 104 of th e occupant 100 is
restrained by rearward force from the shoulder harness llp
and the restraining yoke 12 . The shoulder harness 110
includes shoulder be lts 110A o ver his shou lde rs 102, around 5o
his lap an d between his leggy . The head and neck support
d evice 10 is held in place on th e torso 104 of the occupa nt
100 by the shoulder harness 110. The head III tends to
con ti nue moving forward but ~% restra in ed to move with the
torso 104 as a resu lt of the forces appl ied through the tethers Ss
15or215. Thus, the vehicle is accelerated rearward, the !lead
112, torso 104 and restraining yoke 12 move forward
rel at ive to the vehicle, the torso 104 and restraining yoke 12
are restrained by the shoulder harnesses 110 and the bead
112 antd helmet 108 are restrained to move with the torso 104 so
by the device l U. The forces to restrain the head 1 12 and
helmet 108 wil l be predominately carried through th e device
10 to t he shoulder be lts 11QA. The tether forces restraining
the hea d 112 reduce the l oa ding of the neck 1A5.'31us, those
tether forces reduce the fat iguing demands on the neck 106 e,5
and the potential for injury from the l oads that would be
present without the device 10. The tethers 15 or 215 also
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vehic le operation or in a cra sh, th e collar transmits
forces to the restraining means from the tethering
means and the load bearin g s urfa ces of the restr ai ning
means tra nsmit forces from th e restra i nin g means to the
shoulder belts of the sho u lder harness to allow the
sho ulder harn ess to provide resis tance to the tethe ring
means through the restr aining means and collar th ereby
re d uc ing the motions of the hea d relative to the torso
and forces be ing transmitted to the ne ck of t he occupant
which may cause fa tigue and injury in veh icle opera-
ti o n or in a c ras h .

2 . The he ad a nd neck support d evice o f c la im 1 where in
the front and rear portions of the restraining means have
chan ne ls which form the load bearing surfaces and accom-
modate the shoulder b elts of the s h o ulder harness.

3 . The he ad an d neck suppo rt de vice of claim 2 where in
the channe ls have a n i nner lip which prevents the sh oulder
belts of the shoulde r harnes s from movinginward toward the
neck of t he occupant .

4 . The head and neck suppo rt de v ice of claim 1 wherein
in normal vehi cle oper atio n , the collar is spaced apart from
the helm et o f the occupant .

5 . The head and neck suppo rt device of c l aim 1 wherein
the res tra ining means and the co llar are an integral piece .

6. The he ad and neck supp ort device of claim 1 wherein
the tethering means is at ta c hed be tween the col la r and the
h elmet a djacent the horizon tal l evel cente r o f grav it y of the
head and helmet combined,

7. The h ead a nd neck support device o f claim 1 wh e re in
the te the ring mean s is two st rap s c onnected to oppos ite side s
of t he collar adjacent e ach shoulde r o f the occupant .

8 . The head and neck support de vice of claim 7 wherein
the straps are o f such a length as t o all ow side to side tur ning
movement of the head of the occupan t .

9 . The h ead and neck support device o f claim 7 where in
th e st raps extend through openings in the he lmet along an
outsi de of th e helmet and an outsid e su rface of th e collar and
in thr ough a first opening in the col la r and a lo ng an insi de
s urface of the collar eatd back t hrough a second opening in
the collar.

10. The head and neck support devic e of claim 9 wherein
a fi rst end of the straps has an enlarged por t ion whi ch
prevents the first end ofthe stra ps from moving through the
openings in the helmet.

11. The head and neck sup port device o f clai m i wherein
the rear portion h as a thickness suc h t ha t a bottom of the rear
por ti on conta c ts a back of the occupant adjacent the shoul -
ders and a top of the rear port ion h aving the load bearing
surfaces is s paced above the shoulde rs o f the occupant.

12 . 11e h ead and neck suppo rt device of cl aim 11 wherein
th e rearport ion o f the restraining mea ns is h ollow such as to
redu ce t he weight of the dev i c e .

13 .1'he he ad and n eck support device of claim 1 wherein
the load b ear in g surface of t he rear portion is posi tioned such
tha t the shoulder be l ts of the shoulde r harness on the lo ad
bearing surfaces of the re a r portion are substanti ally par alle l
with the horizont al leve l o f a top of t he shoulders of the
occupan t .

14. The bead an d neck support device o f claim 1 wherein
an inner s ide of the rea r portion has a notch to a ccommodate
a neck o f th e oc cupant .

15 . The head and neck support dev ice o f c la im 1 wherein
the load bearin g surfaces a r e p rovided wi th a friction m ate-
rial wh ich in creases frict ion al fo rces between the load
beari ng surfaces an d the shoulder belts .

1G .'I 'he head and neck suppo rt device of claim 1 wherein
there are two front portio n s which extend from the rea r

9
hel met 108 and device 10 a lso tend to move to the right . This
motion is resisted by the sh oulder h arness 110 on th e right
and, to some extent, by the shou lder bel t 110A on the load
bea ring surfaces 14 on the left sid e of the restrai ning yoke
12 and the conta c t between the collar 11 and the upp er 5
shoulders 102 and neck 106 .

Thus, the acceler ations of t he h ead 112 , helmet 108 , neck
106 a n d torso 104, with components in forward, rea rward or
sidewa rd directions, ar e r estrained as combin at ions of th e
mechanical resp o n ses describ ed above. 10
The lo ad be aring surfaces 14 extend rearwa rd from the

top o f t he occupant's should ers 102 so that, when racing,
these loa d bearing su rface s 14 lie below the shou ld er bel ts
110A of t he shoulde r harness ll0. Since the shoulder be lt s
IlOA can be secured to the vehicle below the edge of the 15
load b earingsurfaces 14 at t he rear portion 12C of t he device
10, th e load beari ng surfaces14of theheadand neck support
device 10 will be loaded by the shoulder belts 110A wh i le
the occ upant 100 is rac ing and this loading o f the bead and
neck support device 10 is transmitted to the occupant's 20
shoulde rs 102 to help hold the occupan t 100 down in the
seat .

The load bearing su rfaces 14 provide a load path for the
forces from t he tethe rs 15 or 215 through the hea d and neck
suppo rt dev ice 10 to th e sho ulder belts llOA. Thi s loading 25
path throug h the head and neck suppor t devi ce 10 makes
poss ibl e the removal of material from the head a nd neck
suppor t d evice 10, between the helmet 108 and the shou l der
belts 110A that was neede d in the original h e ad a n d neck
suppo rt device for be nding resi st ance (U. S . Pat . No . 4 ,638, 30
510) . The head and neck support device 10 o f the present
invention is smal l and easy to handle wh ich enables occu-
pants 100 to wear the de v ice 10 wi t h very little interfere n ce
between the head and neck support device 10 a nd the helmet
108. 35

It i s inte n de d th at t he fo rego ing description be on ly
illustrative of the pr esen t invention and tha t the prese n t
inv ention be limited only by the here in after appended
claims .

I c la im :
X . A he ad and neck support dev ice for an occupant of a ~

ve hi cle w ith a shou lder harne ss over shoulders of the
occ upant and a h elmet on a head of the occupan t an d with
a horizontal level ce nte r o f gr avity of the head and helme t
combine d at about ey e level o f the occup ant, wh ich corn- a s
prises :

(a) a st iff restraining means includ ing front portions and
a rear portion relative to the occ upant, t he front portions
contoured to fit a torso and should ers o f the occupant
and the re ar p o rtio n contoured to fit behind a neck and 51)
the shou lders of t he occupant , the front and rea r por-
tions having load be arin g surfaces on a si de opposite
the occupan t wherein shoulder belt s of the shoulde r
harness era i n contact wit h the l oad beati ng su rfaces of
the front a nd rear por tion s of t he stiff rest r a in ing means 55
when the occupant is secured in the vehicle ;

(b) a stiff high co ll ar mounted on the restrai ning means
which ex tends upward from the re a r portion of th e
restraining means to at least adj acent the h orizontal
level ce nter of grav i ty of the head and h e l met combined 60
and adj ace nt the neck of t he occupant which allows
movement of the head to provide forward and lateral
fie ld s of view for the occupant; a nd

(c) te th ering means attached between the co llar and the
helmet wherein the tethering means provides a restraint 65
betwee n the helmet and t he collar wh ich is i n a sub-
stantially h orizont al p lane a nd wherei n during normal
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po rtion down a front of the torso of t he occupant on each
side o f t he neck.

17. A method for provi di ng neck p rotection for an occu-
p ant of a vehicle, the vehicle ha ving a shoulder ha rness wi th
should er belts for secur ing th e occ up ant into the vehicle,
whic h c omprises :

(a) providi ng a helm et fo r a bead of the occ upa nt ;
(b ) providi ng a head and neck support devic e having a

st iff restra ining means including front portio ns and a
rea r port ion relative to t he occupan t , t h e fron t portions
contoured to fit a torso and shoulders of the o ccup a n t
and the rear por tion contoure d to fit behind a neck and
shoulders of the occupant, the front a nd re ar p o rtions
having load bearing surfaces on a si de opposite th e
tor so of t he occupant; a stiff high collar mounted o n th e
re strain ing means which extends upward from t he rear
p o rtio n of the restra ining means to at l east adjacent a
h or izontal level cente r of grav ity of the bead and
helmet combined and adjac ent the neck of the occu -
pant; and t ethering means at tached between the collar
and the helmet;

(c) position ing the neck support device on th e shoulders
of the oc cupant such that the front portions of th e
res t raini ng means are adjace nt t he torso of the occupant
and the r ear portion of the re strain ing means is adjace nt
the neck and should ers of the occup ant; s s * s r

12
( d) positioning the helm' t on the he ad o f the oc cupant ;
( e) atta ching the tethering mean s betwee n the collar of th e

n eck suppo rt device and the he lmet , wherein the te th-
5 Bring means provi des a re strain t between the helmet

and the col l ar whi ch is in a substantial ly hori zontal
plane ; and

(E} securing the sho ulder h arness around the occupant
such t ha t the sho ul der belts of the shoulder h arness a r e

10 adj acent a nd i n contact with the load b e aring surfaces
of t he fron t and rear po rtio n s of the res t raining means
of the neck support dev ice, wherein during normal
vehic le op erati on or in a crash , the collar tran smi ts

15 forces to the restrain i ng me an s from t he tethering
me ans and the load bearing surfaces o f t h e re str ai n ing
means t ransm it forces from th e restraining means to the
shoulder bel ts o f the sho uld er harn ess to all ow the
shoulder harn ess to provide resistance to the tethe ring

20 means t hrough the r estraini ng m eans a nd coll ar t h ereby
reduc ing the motions of th e head relative to the torso
and forces being tra nsmitt e d to t he neck of th e occupant
which may c au se fat igue and inju ry in v ehicle opera-

25 tion or in a cr as h .
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