NECK BRACE FI ELD OF THE I NVENTION TH' S I NVENTI ON rel ates to neck braces.

BACKGROUND TO THE | NVENTI ON A neck brace is generally used to
support and i mobilise the neck of the wearer after the wearer has
sust ai ned a neck injury. The purpose of the neck brace of the

present invention is to provide protection against nost types of neck
injuries such as fractures which may Qe sustai ned by a user, especially by
a participant in a sport activity where there is a risk of serious neck
injury such as high speed notor sports. BRI EF DESCRI PTI ON OF THE | NVENTI ON
According to a first aspect of the present invention there is provided a
neck brace conprising a ring mhl%ggé$iig§ﬂgund the wearer's neck, a colum
whi ch depends fromthe rlng at a i t the rear of the ring so that
it extends down the wearer's back, and cushioning al ong the vertical edges
of the colum for transmtting to the wearer's back, on each side of the

spi ne, inp (ﬁ mme i nposed on the brace. -2- a neck brace
whi ch cofpris 8k itting around the wearer's neck, an upper

ext ensi on which p mthe rin the rearward direction and a:
wal | ext endi ng upvﬁﬁl‘é%@\’% @é?'&tqséﬁﬁ%&‘ﬁ!ﬂw@ﬁ?ensi on for contacting the
undersi de of the rear edge of a crash helnmet and imting tilting of the
helmet in the rearward direction, a | ower rearward extension, a colum
whi ch depends from said | ower rearward extension so that it extends down
t he margﬂgﬁﬂwml ong the vertical edges of the colum
for transmtting to the wearer's back, on each side of the spine, inpact
| oads whi ch are i Wphgokdrace istgenbradly eised to support and imenalriliserthe neckaot hi r d
aspect of the present invention there is provided a neck brace conprising a
ri ng whi thie viedrer aftey thalwearer hessestamed ealecktifjerybr ace havi ng an ext ensi on
whi ch protrudes fromthe ring in the rearward direction and a wall
extending upwardly fromsaid rearward extension for contacting the
underside of the rear edge of a crash helnmet and Iimting tilting of the
hel met in the reamnsipdrsbsees thedReck brace of the present invention is to provide

protection against most types of neck injuries such as fractures which may be
sustained by a user, especially by a participant in a sport activity where there is a

risk of serious neck injury such as high speed motor sports.

BRIEF DESCRIPTION OF THE INVENTION

According to a first aspect of the present invention there is provided a
neck brace comprising a ring which fits around the wearer's neck, a column which
depends from the ring at a position at the rear of the ring so that it extends down the
wearer's back, and cushioning along the vertical edges of the column for transmitting
to the wearer's back, on each side of the spine, impact loads which are imposed on

the brace.

According to a second aspect of the present invention there is provided



Said wall, in plan view, can be of curving configuration and extend across
the rear of the brace and part of the way al ong each side of the brace, the
part of the wall which extends across the rear of the brace being of
substantially constant height and the parts of the wall at the sides of the
brace decreasing in height with increasing distance fromthe part of the
wai | which extends across the brace. 5:3- an upwardly facing inclined
surface which is positioned to intercept tilting novenent and al so

proj ecti @@k rhGe WRRkh BRTptis& a HRG fdretiMRtaround the weareréset‘gé“cg%ﬁihgg% 0 a

fourth aspect of the present invention there i1s provi nec race

conpri si %&t&s{dn%i%b%uﬁéé goﬁftﬂéﬂﬁ%ﬁme’?@ Wlrd Eiré“&ﬂﬂiahné af\HJ(aJY"ar d and

downwar d ext ensi on omsaid ring, and cushioning on e undersi de of the

oLt PRl RS Gy R PR SUSIEH o BebERTRL Lol g chest
o P Resilodil driSRUPRARE: Y BRRE RKhORE fie FeRePH S e D7 ace

conprising a I't's aroun e’weare rd extension
of the ri rovyidi rdl.y facing i ct surface which, when the

br ace isdﬁg%tg) nwgthﬂh%grfagﬁawggtgﬂ\l@%{%s% %gﬁﬂé’i’q}}c ﬁﬁ@ﬁe[ngs Sheeld ST ti ng of the
hel met by cont act.ing the underside ,of the face quard of the hel net.

Accor di niPagR SiteBilon 85 el R BHRNS cRn o fig s BeRk et BON SRR ded a
neck brage copprisin rin ich fits around the wearer's neck, an upper
Forvar d- B i obe piat PR IPG Brtailingio dimupeioys Pac 9g Gabe our f aoe
whi ch, when the brace is used with a full face crash helmet, linmts -
downwar dOt PESPRE: PPad doads wWhish &9 ivBesercen Hig RrAee.under si de of the face
guard of the helnmet, a | ower forward extension of the ring, cushioning on

t he underside of the | ower extension for bearing on the wearer's chest and
transmtting to the chest inpact |oads that are inposed on the brace, and a
wal | joining the digserdingie a biteespentwiing resentdiemgon these isprovideiimg hol | ow
and bounded by a radially outer skin and a radially inner skin. -4-

I n the predkdiraesCowprisisgadingpyhich s renmiddhe weahals reekaihd bbanenitmdndy an
upper skin and a |lower skin, the hollow interior of the upper extension
communi can extgnsion whidhepreprades fomh Weering i tte ircaremrddickotioh and skl of t he

j oi ning wal l. Said ring can conprise a U shaped front section

and a U osdtenich upwardhefedrngaid rebavaed eriengiohdbieasadutiag iiad eidergideedfse f or
fastening said sections to one another. I'n one constructional

f or m saidacediga™dr £ ormeh ihefsetandeifdifireatiting 6sheMimat ibée darandi ng fromthe
ring, a plate wider than the bar secured to the bar and protrudi ng

| at er al |girechigs.ef rom on each side thereof, said cushioning being carried by
said plate.

Said wall, in plan view, can be of curving configuration and extend
across the rear of the brace and part of the way along each side of the brace, the
part of the wall which extends across the rear of the brace being of substantially
constant height and the parts of the wall at the sides of the brace decreasing in
height with increasing distance from the part of the wall which extends across the

brace.

Preferably said wall slopes in the rearward direction thereby to provide



The wall joining the upper and | ower forward extensions can be fabricated
so that it constitutes a fracture zone. BRI EF DESCRI PTI ON OF THE DRAW NGS
For a better understanding of the present invention, and to show how t he
same nmay be carried into effect, reference will now be nade, by way of
exanple, to the acconpanying drawi ngs in which: - Figure 1 is a front

el evati on of a neck brace according tg the present invention; Figure 2 is a
pictorial view of the neck brace; FlgureS i's atop plan vi ew of the

neck brace; Fi i.S .an under ne an.,. of t k b Fi 5
is a reaPNdPy@ Y%‘r?‘r@f'“?‘?i‘@dﬁ@ RC%WE'EE @W%fm\ﬁgﬁgo rgergeg t Cgemg(/"’\pia% Icng u; ﬁe
ggggrg[ﬁéggélsp%qs?gu e ﬁ«?'pﬁspé%@];t{ﬂ%eh ]ev?tlon of a further neck brace

According to a fourth aspect of the present invention there is provided
a neck brace comprising a ring which fits around the wearer’s neck, a forward and
downward extension from said ring, and cushioning on the underside of the
extension for bearing on the wearer’s chest and transmitting to the chest impact

loads that are imposed on the brace.

According to a fifth aspect of the present invention there is provided a
neck brace comprising a ring which fits around the wearer’s neck, a forward
extension of the ring providing an upwardly facing impact surface which, when the
brace is used with a full face crash he(met, limits downward tilting of the helmet by

contacting the underside of the face guard of the helmet.

According to a éixth'aspect of the present invention there is provided a
neck brace comprising a ring which fits around the wearer’s neck, an upper forward
extension of the ring providing an upwardly facing impact surface which, when the
brace is used with a full face crash helmet, limits downward tilting of the helmet by
contacting the underside of the face guard of the helmet, a lower forward extension
of the ring, cushioning on the underside of the lower extension for bearing on the
wearer's chest and transmitting fo the chest impact loads that are imposed on the
brace, and a wall joining the upper and lower forward extensions, the wall being

hollow and bounded by a radially outer skin and a radially inner skin. .



Figure 8 is a pictorial view fromone side and above of the brace of Figure
7; Figure 9 is a top plan view of the neck brace of Figure 7; Figure 10 is
an underneath plan view of the neck brace of Figure 7; Figure 11 is a rear
el evation of the brace of Figure 7; and Figure 12 is a side elevation of
the brace of Figure 7. DETAILED DESCRI PTI ON OF THE DRAW NGS The
neck brace illustrated in Figures 1 LQ“G is generally designated 10 and
conprises a front section 12 and a rear section 14 which are secured

together to form guihd réf@rir%cggglﬁes%i v @xtbhﬁ%owf?saﬁ&[dvﬁaﬂfﬁ&ndgﬂ% onnect i on

can conprise two spring |oa atc or, preferably, one spring | oaded

| atch 16]&1@.5})3@?3!% Qg& féc_%er HIE e h&l%ﬁg@?ﬁpﬁ%t%%@g%h&t%&@ﬁ and rear

sections esrgne nt sectlon I's U-shaped in

pl an and cig%&hiceazin Nﬁﬂlt!bé;%%fb%ggﬁg%la%r?e? nd o isﬁin@%ﬂrgrj'o{nlir@a\ggﬂ.zz whi ch

are joine ONPOSI surftace. The outer ’‘sur e 30 is
above the inner surface. The inner surface is not visible in the draw ngs
as it is concealed by a piece of horse-shoe shaped cushi oning 32. The

cushioning 32 is rgl.easably secured sai.d inner. surfac f.or exanpl e,
a strip of the " ho%a»lggﬂglC?%&Bmpf%%?é&é?apfﬂgfongﬁ%w,a @F?%Be‘éé%r ally
sold under the trade mark "Vel crq", fixed,t he transverse portion of the
Thner | Saelors terSEng TeigesAll e mean b frateiind SEBRECtSE 88heace 0. The
top flange 20, when its rear end is viewed along the split line 18, sl opes
in such @&hA®Sher that the inner edge of the inner, |lower surface is bel ow
its outer edge, and the inner edge of the surface 30 is belowits outer
edge. The front, transversely extending portion of the surface 30 is w der
in the radial direction than the side portions of this surface and curves
upwar dl y (see par tih @o¢ &pnsirygtignaldor) saig column comprises a vertically

extending bar depending from the ring, a plate wider than the bar secured fo the bar
and protruding laterally therefrom on each side thereof, said cushioning being

carried by said plate.

The wall joining the upper and lower forward extensions can be

fabricated so that it constitutes a fracture zone.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, and to show how
the same may be carried into effect, reference will now be made, by way of

example, to the accompanying drawings in which:-

Figure 1 is a front elevation of a neck brace according to the present
invention;

Figure 2 is a pictorial view of the neck brace;



forma forwardly facing |ip designated 38. The bottom flange 22 is w der
than the top flange 20 and protrudes beyond the top flange both laterally
and in the forward direction. The underside of the flange 22 has a | ayer of
cushioning material 40 secured thereto. The | ayer 40, when the brace 10 is
being worn, is in contact with the part of the wearer's chest which is

i mredi ately bel ow t he neck. The wall 24 which joins the fl anges
20, 22 is of double skin hO||OM/COﬂStPUCtI0n at the forward end of the

s_ecti on 12 an& Eﬁea% gag cﬁl on'eﬁ’f?ﬁe #ecctlébqgcé owards the free ends of the

i mbs of the The inner edges of the
fl anges 20, 2 he s ion 12 are urving inner skin 42 of
the wall 24. %ﬁgre%tseqn %ﬁeﬁn%% PFT‘@ ‘4’P¥ Qngar?%t ed 44 and extends from
t he undersi de_of the to p surface of the bottomflange
22. Figury; 'St?o'i ﬁl@'ﬁ%ﬁb‘ifqa@n?gk@@ﬁg’tl tuted by a single skin
whereas the top fl s.ment i oned above, is of hollow construction.
The upper sklF?\‘%'fe?ﬁ%?'é‘f)eﬁ\’aﬁ’@b"%eﬂ%@sﬁgg the surface 30, the surface to
whi ch the cushioning 32 is fixed and the top surface of the lip 38. The

| oner skin fofigde his qjﬁggregqvggo%pf@ﬂthrﬁ%g 368 EPTing it Ehpﬁeﬁ@mout er skin
44 of the wall 24. Thus the forward pad of the neck brace is
hol | ow, tWeniiafter nal space bei ng bounded by the top and bottom fl anges 20,
22 and by the skins of the wall 24. The hollow lip 38 fornms a forward
extension of figweshigceripietialdsw fre ang side and amveaﬂfdh@maqq fridegedo, 22.

Air vents (not shown) are provided in the skin 44 and further air vents 46
are provi ded Figuretteistd tap glaredew Dhtheenackriracesdf Figwemiini cate with said
internal space and allow air to flow through the hollow front section of
the brace. Figure 10 is anTimeefeath pldge®vwodf thaeetiohrcefof kigyes7ar e st epped down
at 50 (see Figure 2) to allow the two sections 12, 14 to be overl apped as
will be descriiged f1rs aoeer elevation dfaftebrace of Figure 7; and

Figure 12 is a side elevation of the brace of Figure 7.

DETAILED DESCRIPTION OF THE DRAWINGS

The neck brace illustrated in Figures 1 to 6 is generally designated 10
and comprises a front section 12 and a rear section 14 which are secured together
to form a ring which goes around the wearer's neck. The connection can comprise
two spring loaded latches or, preferably, one spring loaded latch 16.1 and a hinge

16..2. The split line between the front and rear sections is designed 18.

The front section 12 is U-shaped in plan and includes a hollow top

flange 20 and a solid bottom flange 22 which are joined by a composite wall 24.

The top flange has an upper face which is stepped along the curving

line 28 to provide an upwardly facing outer surface 30 and an upwardly facing inner



- 8- The rear section 14 includes top and bottom fl anges 52, 54
whi ch formcontinuations of the top and bottom fl anges 20, 22 of the front
section 12 when the sections are joi ned. The top flange 52 is
configured with a step in it so that its upper surface has a radially inner
part which is lower than the radially outer part. The radially outer part
is designated 56 and the radially inngr part has cushioning 58 secured to
it by one or nore strips of "Velcro". The flange 52 is holl ow and bounded
by an Upgtgrfac%k'fhec&ﬂéﬂtﬁfﬁé RE id Jé!?ov%ttﬁQ reRacrfiRGRN& suifage fd @stge and by
a | ower skin. The rear of the brace is constituted by a first
wal | desj.gnat. - ; Ii The bottom
B sl TR ooy op B SERors shoo shaped

flanges\f)l to merge with the wall 60.

\%;ltr lexgg ;@%@g@gg%%ﬂg ré@%???”‘?f%ﬁ@yﬁfgﬁg?‘%%‘“%ﬁrﬁggéf%%gf the
s vt warp S ko AT e RN
glcj)tsﬂi gglrﬁr‘]'}%{n;%‘? r?iT g@ﬁ ﬁficr?gﬁgﬁg{?ﬁg ?gf‘j\%}ré ?gﬁ@p%iﬁ%%égu??;ce o?f the plate
70. The C@sﬁﬁ&“ﬁ@f‘ﬁg% F%!B?i‘écloﬁst‘{ho egh%fﬁ”?ﬁﬁég&- o " A Wegge

shaped shim (not shown) can be fitted between the bar 68 and the wall 60 so
as to cause the bar to adopt a non-vertical orientation. Aiternatively, two
wedge shape shins in face-to-face contact can, be used to displace the bar
68 rearwardly wi t Thedepbanger2), mheniig reaendusivieyed %@H&@ﬁph't@?rﬁ’cal :

Shinms can al so be used between the bar 68 and plate 70 so as to angle the
pl at e 7Cslapeshinrseish@ananner thes theinnepedas efgha dwertlowersuiiaca (i belpwHtsr espect to
t he bar. The wall 62 constitutes an upward extension of the
part 56 aitet édgd, laaddee Hier &dyge ofdhé sedace 30 sl katow ligeuter 6dosethe Bt 74 of
general ly triangul ar shape which increase in height towards the zones where
t hey mergmsvitselyeexteatigygorien stitieisunfagé 30fis witer incthe radial ditestigr titeinon 76
slopes in the rearward direction to provide a surface 76.1 (see Figure 1)

and has theeidesdrticeveiiaid saifacey and surt8s upwatdly @ee ipasichiariydiglirg 6) &xi ng
surface the section 76 has two cushi oning pads 80 and there are further

cushi oni agm ReBAvATAlyFacihd Fp tiBsighatb@aes of the sections 74.

The bottom flange 22 is wider than the top flange 20 and prptrudes
beyond the top flange both laterally and in the forward direction. The underside of
the flange 22 has a layer of cushioning material 40 secured thereto. The layer 40,
when the brace 10 is being worn, is in contact with the part of the wearer’s chest

which is immediately below the neck.

The wall 24 which joins the flanges 20, 22 is of double skin hollow
construction at the forward end of the section 12 and of single skin construction

towards the free ends of the limbs of the U-shaped section 12.



Pads 88 of cushioning material are provided on the underside of the flanges
54. The forward edges of the flanges 54 are configured so that
they overlap with the rear edges of the flanges 22 (see Figure 2). -10-

| oaded | ocking bar which is in a socket of the flange 54 and can be
manual |y di spl aced by an actuating el enent external of the flange. A tang
(not shown) is secured to the section,12 and enters the socket containing

t he | acki ng bar when the sections 127and 14 are being joined. The tang-has

an angled slot in.its side ed h ! ing: one side
agai nst spring act 8?\“%@599‘?ﬁ@hﬁgﬁﬁ%%ﬁ%g%mhéa%%inlgaqlglégtg?&@q Ifl‘(?ﬁy
manual | y di spl acing the | ocki b 0 of. t sl ot . . Lons 12, 14
be separ%ﬁ%‘ﬂ.g inner skin4 OfthelW@I?g%'p?éaSg%eéﬁgmtqﬁgqq W@f l|Sne§'g§1 g%ﬁ‘é‘fﬁééice 76.1
of the wall section 76 lie clgse tg the er,'s crash | and limt
both pr opeerdssireratlee Hadgrside @f the tep ﬁan%gm 9y sgrﬁ%cehcggﬁg H%ﬁ%n"'col urm
constituted by the bar 68 and plate 70 transmts, via the pad 72, inpact

| oads t dflange d&earer' s back. These | oads are inposed not on the spine but on
two zones |ying one on each side of the spine. The top flange 20
of the front section lies below the lower rimof a helnet of the full face
type and thus limts forward tilting notion of a hel neted head. The front
part of the flangd@hgdoftomdiange 2Rds opnstitited by psinglesidn wWheraasithe teads to it
t hrough the cushioning 40 on the underside of the flange 22.

Most of fidmgef28atsmentiohed hlsovey sce hollowicgostaustion.t Tha 2pperkskibaiiba tep it and
to the brace of Figures 1 to 6. Like parts have been designated with |ike

r ef er enciegmigb@ovrbeitied the sufabe 80, the Burfhee tcowkinh Hedewshioningl32 isdeton 76 of
Figures Ito 6 is of far smaller height as can best be seen in Figure 12.

The wal | ye@bitemsdifadd dfiths lipres.e Thalovadr skindfolned theturaledsideatthedipt3®e direction
of the arrow A. Such novenent is referred to, in nedical terns, as

" pr oj ecti R mergERGvithRE ouftckina® ¢Ffthé hallRaace linits tilting of the head and
hel met in the direction indicated by the arrow B.

Thus the forward part of the neck brace is hollow, the internal space
being bounded by the top and bottom flanges 20, 22 and by the skins of the wall 24.
The hollow lip 38 forms a forward extension of the space between the skins'42, 44

and the flanges 20, 22.

Air vents (not shown) are provided in the skin 44 and further air vents
46 are provided in the flange 22. These vents all communicate with said internal

space and allow air to flow through the hollow front section of the brace.

The free edges of the lower flanges are stepped down at 50 (see

Figure 2) to allow the two sections 12, 14 to be overlapped as will be described in

more detail later.



Both braces illustrated are fabricated using resin and glass fibre or
carbon fibre and a fabric such as "Kevlar" which are enbedded in the resin.
"Kevlar" is the strongest of these materials and is used on the inside of
the brace. Thus if the brace does fracture, it fractures preferentially on
the outside. Any fragnents that break off are thus outside the brace and
not adj acent the wearer's neck. -8- The braces are fabricated in
such manner that certain zones are weaker than the renmai nder of the
structure of the brraear séttibhea4andidesabp and bogiaatflanyées?, SZonideh éwhl apse
before any other parts of the brace and absorb the forces exerted as a
resul t ofohiiRiatioRastthe HiLatd BEtton Rargeee®, a2 of iy frerd sE&tidnm Fivgen e | to 6.
The sane zones exists in the brace of Figures 7 to 12. These
zones ar gu&loRatbed for exanple, using fabric of lesser strength, by
maki ng the zones { I nner than the surrounding parts of the brace, or by
configuring the brace such that fracturing naturally occurs at the desired
zones. The braces described are intended to be worn not by a
per son who has suf#er o O : : tivities
i ncrease the chané@% tgg Ilg[@%ﬁ]%{é %nﬁ%%r&@%tjhﬁa}’s;}@aﬂﬂﬂt ggg]és{ﬂfg?gggﬁ.
By providj i.9].d: -str - @ 0f i v i shjoni ng
suriqg]cgqb s qgrt#ihagﬁ?r}rgezr lpHﬁWc?ﬁ i lowelr Th ﬁ% raaa d&fét%ﬂp&t’t! ho

mat eri al ; ure zones 1 nto e rigl structure, it is
"oor on bipdlstithedindSehhaRa B3Rl W Ry cRRAEETRORIS 75 Snet o
over - cageilird B0y bl OPFTe 1t AL \ter Tectange o2 oDk B8 BRI oo 7. 1
el mot eqbHaRURbY W $9rsuRaIng the s80R- 9P rSs AL PR RRGe ahg b Wlafen ITe on
opposite sides of the neck (see particularly Figures 1 and 11) inhibit

si dewaysSiiBvenent of the head by contact between thensel ves and the hel net.
-13- What is clainmed is: 1. A neck brace, conprising:

The rear of the brace is constituted by a first wall designated 60 and a

second wall designated 62.

The bottom flanges 54 curve downwardly at their rear ends to merge
with the. wall 60. Air vents 64 are provided in the wall 60 and there is a vertically

extending recess 66 in the centre of the rearwardly facing surface of the wall 60.

A bar 68 has its upper end in the recess 66 and is screwed to the walll
60. A plate 70 which is wider than the bar 68 is seéured to the bar 68 by screws or
other suitable means and protrudes in both horizontal directions beyond the bar 68.
A U-shaped pad 72 of cushioning material is secured to the forwardly facing surface

of the plate 70. The bar 68 and plate 70 constitute a column.



a ring adapted to substantially encircle a wearer's neck and to provide a

cl earance between the ring and a front lower rimof a full face hel met when
the helnmet is worn by the wearer, the clearance allow ng a range of freedom
of novenment of the hel met above the ring, the ring having a front section
constructed and arranged to limt forward tilt of the hel net through
contact of the front | ower rim of theghelnet with the front section of the
ring; and a |l ower forward nenber extending fromthe ring and having

suf i ci ent. ri gi oy bgud ERRSHEh idt BRoWRPEH B RiiPRwaen thestsdr 6ome of

force applied to the ont 'section of the ring by the front |ower rim of

1 BT EAE D s, ot vt o o

arrangeda? I dewar nmet through contact of a side

of "l ai riviSaiRei o NEbOP S HaP L ShplsE R a6k Plngictiah bBeedto ™3 MEC TLok”
b f claim,z2, [ h [ '
ot oasabyigrRas 11 vl ey winTSRRER e AT ik KaTinoft el

conprising: a first fracture zone, adjacent the front section, configured
to collapse prior to the remai nder of the brace collapsing in response to a

first force applied.to the front ction of the.ri rqnt lower rim
of the hel net thersgm?s éﬁgéfsﬁibﬁd’%aeqeb’&% n@Sr%“%? af'ﬁgﬂ%%?@{%%f%rtge. 5. The
neck brace of claim4, further conpri Sihﬂig: an.\tigward I}/ e,[ﬁtendi pﬁ) rear
surface engletheiipted Gwih mspgridedne Bal PRAEPIAES L ER WA qlY WIESSREE Be| net
t hrough contact of a rear |lower rimof the helnmet and the upwardly
ext endi ntperb@gir surface, 6, The neck brace of claim5, further conprising: a
second fracture zone, adjacent the upwardly extending rear surface,
configured to collapse prior to the remainder of the brace collapsing in
response to a second force applied to the upwardly extendi g)g rear surface
by the rear |ower Thewalf62 tcrmnstibitessan upwardpxtensioor ofithe pait SP@A8e sone of the
second force. _

flange 52. The wall 62, in plan, has side sections 74 of generally triangular shape

which increase in height towards the zones where they merge with a transverse

séction 76 of the wall 62. The section 76 slopes in the rearward direction to provide

a surface 76.1 (see Figure 1) and has two mesh covered air vents 78 init. Onits

forwardly facing surface the section 76 has two cushioning pads 80 and there are

further cushioning pads 82 on the inner faces of the sections 74.

Pads 88 of cushioning material are provided on the underside of the

flanges 54.

The forward edges of the flanges 54 are configured so that they

overlap with the rear edges of the flanges 22 (see Figure 2).

The latch 16.1 is mounted on the section 14 and comprises a spring



7. The neck brace of claim6, wherein at |east one of the first and second
fracture zones is fornmed by using one O nore materials collectively having
a strength that is less than the strength of the naterials used to formthe
remai nder of the brace. 8. The neck brace of claim7, further conprising:

flanges configured to prevent substantial rotation of the neck brace on the
wearer. 9. The neck brace of claim&g-wherein at | east one of the first

and second fracture zones has walls that are thinner than the walls form ng

the remaijgyry I6dkildsarwhishes in 4 QockEh ef thedlanhe &¢ endfcanlbai maryalliyur t her
conprising: arigid structure connected to and extendi ng between the ring

and the lypaicet®f smrdtuEtRg eloment bxteifie ongekiapyecA tafig (laishodf) iswher ei n t he
ring extends outwardly beyond the rigid structure. 12. A neck brace,

conpri si Reeyred idHtheBeklitld 1280 A heHvoRétdhiaiMihy thRNoENIsY bawh&@ather ' s neck
and to provide a clearance between the ring and a front lower rimof a full

face hel Eudé*@el@ drige1hseBRing jSinear Wh@!aﬁd]l@aé/@ﬁéﬁgled tlbeinGlsadesgge.al | owing a

range of om of novenent ‘of the hel net above the ring, the ring having

an upwar i, S@Eé}ﬂémlé gﬁzwft)%@smdafmggrﬁ%gaétbmmrtﬂarbwéﬁte%It of the

hel et throu cont act o a rear lower Timo hel met with the upwardly

ext endi “g?e{fiﬁﬁcq@d;%x&gfg%?)p%&da fsphEb uﬁ@meﬁh %Psmddmﬂe Epesard e ring and

havi ng s y to to the arer's back at |east sone

of a for C%"‘%@‘B:}g??“&géﬁﬁewr dIy extending rear surface by the rear |ower

rimof tH néck brace of claim 12, wherein the ring has a
front section constructed and arranged to limt forward tilt of the hel net
t hrough contact of the front lower rimof the helnmet with the front section

of the ring. The top edge and the inclined forward face 76.1 of the wall section 76
lie close to the wearer's crash helmet and limit both projection and rearward tilting
movement of the head. The column constituted by the bar 68 and plate 70
transmits, via the pad 72, impact loads to the wearer's back. These loads are

imposed not on the spine but on two zones lying one on each side of the spine.

The top flange 20 of the front section lies below the lower rim of a
helmet of the full face type and thus limits forward tilting motion of a helmeted head.
The front part of the flange 22 lies on the wearer’s chest and transmits loads to it

through the cushioning 40 on the underside of the flange 22.

Most of the features of the brace of Figures 7 to 12 are common to it
and to the brace of Figures 1 to 6. Like parts have been desighated with like

réferences to which the suffix “.1" has been added.

The most significant difference between the iwo braces is that the walll



14. The neck brace of claim 13, further conprising: a second fracture zone,
adj acent the front surface, configured to collapse prior to the remai nder
of the brace collapsing in response to a second force applied to the front
section of the ring by the lower rimof the helnet thereby absorbing at

| east some of the second force. 15. The neck brace of claim 14, wherein
the second fracture zone is forned bysyising one or nore nmaterials
collectively having a strength that is |less than the strength of the
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front section o ront |ower rim of met. 17. The
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and extending be he rin ower torwar . 18. The neck
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structur € nec face o erein the ring further has a
side surfage.c ru and arranged to limt sideward tilt of the hel net
t hr ough ?ﬁ%fﬂihegﬁgﬁgg’lomer rimof the helnmet and the side surface of
the ring. 20. The neck brace of claim 12, further conprising: a first
fracture zone, adjacent the upwardly extending rear surface, configured to

col l apse prior to the.remainder of t brace collapsing.in response to a
first force appli é%o%grstqqag ”Eﬁ&ﬁp&ﬁeg%r@ﬁ%dﬁ&'wgﬁﬁ‘s@o?@@%s e rear

| ower rimof the helnet thereby absorbing at |east song of the first force.
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that are thinner than the walls formng the remai nder of the_brace.
is the strongest of these materials and is used on the inside of the brace. Thus if the

brace does fracture, it fractures breferenﬁally on the outside. Any fragments that

break off are thus outside the brace and not adjacent the wearer’s neck.

The braces are fabricated in such manner that certain zones are
weaker than the remainder of the structure of the brace. In the event of an impact,
these zones collapse before any other parts of the brace and absorb the forces
exerted as a result of the impact. The fracture zones are marked FZ in Figures 1 o

6. The same zones exists in the brace o_f Figures 7 to 12.

These zones are created by, for example, using fabric of les'ser
strength, by making the zones thinner than the surrounding parts of the brace, or by

configuring the brace such that fracturing naturally occurs at the desired zones.

The braces described are intended fo be worn not by a person who

has suffered a neck injury but by a person whose activities increase the chances



22. The neck brace of claim 12, further conprising: flanges configured to
prevent substantial rotation of the neck brace on the wearer. 23. The neck
brace of claim 12, wherein the ring conprises: two U shaped sections. 24.
The neck brace of claim 23, wherein the U shaped sections are configured to
rel easably latch together. 25. A neck brace, conprising: -15- a first
U-shaped section adapted to be operatyxely positioned around the neck of a
wearer and configured to allow cl earance between a |lower rimof a full face
hel met wWhga #\Radk iR VR beaaifefeds head and the first U-shaped section, the
cl earance allow ng freedom of novenent of the hel met above the first
U-shaped section, the first. U shaped section including a rear section
configured to limt tilt of the helmet through contact of a rear lower rim
of the helnet wt eatd [ <A shRmidcon; and a

| ower secti on, extr%%gll%r\{m%?nsﬁr?ggﬁr?gﬁé&-&sﬁgﬁzdgvict [ gﬁ@ and r?gvi ng

suffi ci er}faat@?‘ 'Qﬁc{%ui ﬁﬁ&élfeezronégin?@ﬁle &hb-StriRdGre, Rls pRRMle RPTE Of A
force appliedto e rear th

section o e ti1rst U shaped section by the rear
lover ri %iﬂfmi&@ﬁlqungﬁ{isdon of impact shocks to the wearer's neck region by
absorbing the shocks. The lip 38, which forms a forward extension of the ring,
controls forward tilting movement of the helmeted head. The lower edge of the rear
part of the helmet is adjacent the sloping face 76.1 of the wall section 76 and limits
"both projection and tilting of the helmeted head. Finally the surfaces 20.2 of the top
flanges which lie on opposite sides of the neck (see particularly Figures 1 and 11)

inhibit sideways movement of the head by contact between themselves and the

helmet,



26. The neck brace of claim25, further conprising: a second U shaped
section configured to rel easably Iaygg to the first U shaped section so

t hat the first and second U shaped settions substantially encircle the
wearer's neck, the second U shaped section including a front section. 27.
Tgﬁmgggﬁigﬁgpe of claim26, further conprising: a first fracture zone,

adj acen the rear section, configured to collapse prior to the remainder of
tqubngﬁg“$%L%@Q1!ng in response to a force applied to the rear section of
t He" s aped section by the rear lower rimof the helnet. 28. The neck
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remai nder of the brace. 31. The neck brace of claim25, wherein the ring

f ur tilheeckbas: cdclgindpvigrerfiRamg eansisesuct ed and arranged to linmt sideward tilt
of the hel net through contact of a side lower rimof the helnet and the

si de surbyobapedsettihes-ring. 32. The neck brace of claim 25, further
conprising: a rigid structure connected to and extendi ng between the ring
arfdThemeck bragea clfivy 2yveherdintea fhghpped sections are configured to releasably latch together.

4. The neck brace of claim 1, further comprising:
a first fracture zone, adjacent the front section, configured to collapse prior to the remainder of the brace collapsing in
response to a first force applied to the front section of the ring by the front lower rim of the helmet thereby absorbing

at least some of the first force,

5. The neck brace of claim 4, further comprising:

an upwardly extending rear surface constructed and arranged to limit rearward tilt of the helmet through contact of
a rear lower rim of the helmet and the upwardly extending rear surface.

6. The neck brace of claim 5, further comprising;:

a second fracture zone, adjacent the upwardly extending rear surface, configured to collapse prior to the remainder
of the brace collapsing in response to a second force applied to the upwardly extending rear surface by the rear lower
rim of the helmet thereby absorbing at least some of the second force.

7. The neck brace of claim 6, wherein at least one of the first and second fracture zones is formed by using one or more
materials collectively having a strength that is less than the strength of the materials used to form the remainder of the brace,

8. The neck brace of claim 7, further comprising;:

flanges configured to prevent substantial rotation of the neck brace on the wearer.

9. The neck brace of claim 6, wherein at least one of the first and second fracture zones has walls that are thinner than the
walls forming the remainder of the brace.

10. The neck brace of claim 1, further comprising:

a rigid structure connected to and extending between the ring and the lower forward member.
11. The neck brace of claim 10, wherein the ring extends outwardly beyond the rigid structure.

12. A neck brace, comprising:



33. The neck brace of claim 32, wherein the ring extends outwardly beyond
the rigid structure. 34. The neck brace of claim25, further conprising:
flanges configured to prevent substantial rotation of the neck brace on the
wearer. 35. A neck brace, conprising: a ring adapted to substantially
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seq/; ‘rﬁé@le&fbmtéb‘?clgdnﬂgf&%erkktﬁprfs{ngl”t | ower rimof the hel net thereby absorbing
at l'east sone of the fr rst. force. -15A- 36. The neck brace of cl ai m 35,
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t hestrengligthat is less than the strength of the remainder of the brace.

16. The neck brace of claim 12, further comprising:

a lower forward member extending from the ring and constructed and arranged to transfer to the wearer's chest at
least some of a force applied to the front section of the ring by the front lower rim of the helmet.

17. The neck brace of claim 16, further comprising:
a rigid structure connected to and extending between the ring and the lower forward member.
18. The neck brace of claim 17, wherein the ring extends outwardly beyond the rigid structure.

19. The neck brace of claim 12, wherein the ring further has a side surface constructed and arranged to limit sideward tilt of
the helmet through contact of a side lower rim of the helmet and the side surface of the ring.

20. The neck brace of claim 12, further comprising:

a first fracture zone, adjacent the upwardly extending rear surface, configured to collapse prior to the remainder of
the brace collapsing in response to a first force applied to the upwardly extending rear surface by the rear lower rim
of the helmet thereby absorbing at least some of the first force,

21. The neck brace of claim 20, wherein the first fracture zone has walls that are thinner than the walls forming the remainder
of the brace.

22. The neck brace of claim 12, further comprising:
flanges configured to prevent substantial rotation of the neck brace on the wearer.
23. The neck brace of claim 12, wherein the ring comprises:
two U-shaped sections.
24, The neck brace of claim 23, wherein the U-shaped sections are configured to releasably latch together.

25. A neck brace, comprising:



39. The neck brace of claim35, further conprising: an upwardly extending
rear surface constructed and arranged to limt rearward tilt of the hel net
through contact of a rear [ower ri m-d%- t he hel met and the upwardly
extending rear surface. 40, The neck brace of claim39, further conprising:
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29. The neck brace of claim 28, wherein at least one of the first and second fracture zones is formed by using one or more
materials collectively having a strength that is less than the strength of the remainder of the brace.

30. The neck brace of claim 28, wherein at least one of the first and second fracture zones has walls that are thinner than the
walls forming the remainder of the brace.

31. The neck brace of claim 25, wherein the ring further has a side surface constructed and arranged to limit sideward tilt of
the helmet through contact of a side lower rim of the helmet and the side surface of the ring.

32. The neck brace of claim 25, further comprising:

a rigid structure connected to and extending between the ring and the Jower forward member.
33. The neck brace of claim 32, wherein the ring extends outwardly beyond the rigid structure.

34, The neck brace of claim 25, further comprising:

flanges configured to prevent substantial rotation of the neck brace on the wearer.

35. A neck brace, comprising;:

a ring adapted to substantially encircle a wearer's neck and to provide a clearance between the ring and a front lower
rim of a full face helmet when the helmet is worn by the wearer, the clearance allowing a range of freedom of
movement of the helmet above the ring, the ring having a front section constructed and arranged to limit forward tilt
of the helmet through contact of the front lower rim of the helmet with the front section of the ring;

a lower forward member extending from the ring and having sufficient rigidity to transfer to the wearer's chest at
Jeast some of a force applied to the front section of the ring by the front lower rim of the helmet; and

a first fracture zone, adjacent the front section, configured to collapse prior to the remainder of the brace collapsing in
response to a first force applied to the front section of the ring by the front lower rim of the helmet thereby absorbing

at least some of the first force.



a rigid structure connected to and extendi ng between the ring and the | ower
forward menber. 47. The neck brace of, claim46, wherein the ring
conprises: two U -shaped sections. 48. The neck brace of claim47, wherein
the U shaped sections are configured to releasably |latch together, 49. The
Negk ThY &G4 of Elhidi 38)vwhbrein WRGhRiotptid€ ring further has a side surface
constructed and arranged to [imt sideward tilt of the helmet through

cont act wof U-shapdad@tibower rimof the helnmet and the side surface of the ring.
-158- 50. The neck brace of claim46, further conprising: a first fracture
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abgrehlinstghratgh kaasttof sddvovef rim highd ienet anfl trecide suffdce of flraingeck brace of cl ai m 50,
further conprising: an upwardly extending rear surface constructed and

ar pafigedcktbaed df rhrit 35, dathwapdprtsingt of t he hel nmet through contact of a rear

| ower rimof the helnet and the upwardly extending rear surface. 52. The
neck br acevefdcdx@ndingdar sfrfare csstructedapd arsingeg to limit rearward tilt of the helmet through contact of

a rear lower rim of the helmet and the upwardly extending rear surface.

40. The neck brace of claim 39, further comprising:
a second fracture zone, adjacent the upwardly extending rear surface, configured to collapse prior to the remainder
of the brace collapsing in response to a second force applied to the upwardly extending rear surface by the rear lower

rim of the helmet thereby absorbing at least some of the second force.

41. The neck brace of claim 40, wherein at least one of the first and second fracture zones is formed by using one or more
materials collectively having a strength that is less than the strength of the materials used to form the remainder of the brace.

42. The neck brace of claim 40, wherein at least one of the first and second fracture zones has walls that are thinner than the
walls forming the remainder of the brace.

43. The neck brace of claim 41, further comprising:

flanges configured to prevent substantial rotation of the neck brace on the wearer.
44. The neck brace of claim 35, further comprising:

a rigid structure connected to and extending between the ring and the lower forward member.
45, The neck brace of claim 44, wherein the ring extends outwardly beyond the rigid structure.

46. A neck brace, comprising;
a ring adapted to substantially encircle a wearer's neck and to provide a clearance between the ring and a front lower
rim of a full face helmet when the helmet is worn by the wearer, the clearance allowing a range of freedom of
movement of the helmet above the ring, the ring having a front section constructed and arranged to limit forward tilt
of the helmet through contact of the front lower rim of the helmet with the front section of the ring;

a lower forward member extending from the ring and having sufficient rigidity to transfer to the wearer's chest at
least some of a force applied to the front section of the ring by the front lower rim of the helmet; and

a rigid structure connected to and extending between the ring and the lower forward member.
47. The neck brace of claim 46, wherein the ring comprises:

two U-shaped sections.
48. The neck brace of claim 47, wherein the U-shaped sections are configured to releasably latch together.

49. The neck brace of claim 46, wherein the ring further has a side surface constructed and arranged to limit sideward tilt of
the helmet through contact of a side lower rim of the helmet and the side surface of the ring.



a second fracture zone, adjacent the upwardly extending rear surface,
configured to coll apse prior to the remainder of the brace collapsing in
response to a second force applied t¥Bthe upwardly extending rear surface
by the rear lower rimof the helnmet thereby absorbing at |east sone of the
second force. 53. The neck brace of claimb52, wherein at |east one of the
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52. The neck brace of claim 51, further comprising:

a second fracture zone, adjacent the upwardly extending rear surface, configured to collapse prior to the remainder
of the brace collapsing in response to a second force applied to the upwardly extending rear surface by the rear lower
rim of the helmet thereby absorbing at least some of the second force.

53. The neck brace of claim 52, wherein at least one of the first and second fracture zones is formed by using one or more
materials collectively having a strength that is less than the strength of the materials used to form the remainder of the brace.

54. The neck brace of claim 53, further comprising:
flanges configured to prevent substantial rotation of the neck brace on the wearer.

55. The neck brace of claim 52, wherein at least one of the first and second fracture zones has walls that are thinner than the
walls forming the remainder of the brace.

56. The neck brace of claim 46, wherein the ring extends outwardly beyond the rigid structure.





