-1- NECK BRACE FIELD OF THE I NVENTION THI'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

sustai 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 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 nmotor 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 whic its_around the wearer's neck, a colum
whi ch depends fromthe ring at agﬁggiﬁﬂéﬁgét the rear of the ring so that
it extends down the wearer's back, and cushioning along the vertical edges
of the columm for transmtting to the wearer's back, on each side of the
spi ne, inpact |oads which are inposed on the brace. According to a second
aspect of on there is provided -2- a neck brace which

conprises a ring for fitti n% around the wearer's neck, an upper :
THIS INVENTION relates to neck braces.

BACKGROUND 7O THE INVENTION

A neck brace is generally used to support and immobilise the neck of

the wearer after the wearer has sustained a neck injury.

The purpose of the neck 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




extensi on which 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 helnet and limting tilting of the
helmet in the rearward direction, a |ower rearward extension, a colum

whi ch depends fromsaid |ower rearward extension so that it extends down
the wearer's back, and cushioning alo the vertical edges of the colum
for transmtting to the wearer's back;“on each side of the spine, inpact

| oads which arg i sed on the brace..According to a third aspect of the
bresent | Hogrk PEReRETLeTersPe o Bado SR by D MedRbt ek 3R EPPRRG. whi ch
fits around the arer's peck he. brace having . an. extension which
protrudes‘e’&??ﬁ?‘?rt1 %'C ipﬁ%trqcp?s&qqp é“@eﬂ“ﬂldrr‘ %rieﬁﬂ’&?rgéil‘fe‘gbr?d‘ad’ WFW ext endi ng
upwardly from.said rei'ilyrward extensi on for, C?nt act i r_llgqthe under si de of the

rear edge®BfNdNg HRWATNSTOR Said{gaMard eXtRBSIPR Faricegiasting Hie underride Piihene

rear war d directifpn Said wall, in plan view, can be of curving
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al ong each side of the brace, the part of the wall which extends across
the rear @recliog lowesrapsyaig axfensigns & gatumn which denendsitornsnigheweind t he parts
of the wall at the sides of the brace decreasing in height wth increasing
di st ance ereyartd gEtangion sefthattieexignds dimircthe avaaeeitsbagkr axkcushioning aloeg
Preferably said wall slopes in the rearward direction thereby to provide an
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of the spine, impact loads which are imposed on the brace.

According to a third aspect of the present invention there is provided a
neck brace comprising a ring which fits around the wearer's neck, the brace having
an extension which protrudes from the ring in the rearward direction and a wall
extending upwardly from said rearward extension for contacting the underside of the
rear edge of a crash helmet and limiting filting of the helmet in the rearward

direction.

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 pait of the wall which extends across the

- brace.

Preferably said wall slopes in the rearward direction thereby to provide




and al so projection of the rear part of the helnet. According to a fourth
aspect of the present invention there is provided a neck brace conprising
a ring which fits around the wearer's neck, a forward and downward
extension fromsaid ring, and cushioning on the underside of the extension
for bearing on the wearer's chest and transmtting to the chest inpact

| oads that are inposed on the brace. According to a fifth aspect of the
present invention there is provided a~"neck brace conprising a ring which
fits around the wearer's neck, _a far. d extepsi.on of the rin rovi di ng
an upwar d?@/ulf’\%'idlli’gfap‘ﬁ%mm%‘g?lﬂfa%@ vﬁ}ﬁ}i{ﬁ,p%ﬁ@p‘ec{]%énteméwﬂpg Wgape\';\‘ft h a

full face crash helnet, limts downward tilting of the hel nmet by

cont act i nghd #go prriation @ the rephiart atiBedE4Pe- of the hel met. According to a

si xth aspect of the present invention there is provided a neck brace
conprising a ring which fits around the wearer's neck, an upper forward
extension of the ring providing an upwardly facing inpact surface which,
when the brace i sAgsedingite i faurthupspecheking Piesenhiavartion thei is previdasmar d
tilting of the helmet by contacting the underside of the face guard of the
hel met, aa hevlehrate comptisiag adingivdich igs arquadrithe weami'shieoki anfproardiangt under si de
of the | ower extension for bearing on the wearer's chest and transmtting
to the chdmtnwarpastenkioadon bzt riag eandhpsbidingron the undemis ofdhel a wal |
joining the upper and | ower forward extensions, the wall being hollow and
bounded byxtensiadioabeyrimmudretheskearedanchest anditrahdmyittingrie theshast implact

joads 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 hefmet, 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 to 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.




In the preferred formsaid upper extension is holl ow and bounded by an
upper skin and a |lower skin, the hollow interior of the upper extension
comuni cating with the space between said i nner and outer skins of the
joining wall. Said ring can conprise a U shaped front section and a
U-shaped rear section, there being rel easable |atching nmeans for fastening
said sections to one another. In one constructional formsaid col um
conprises a vertically extending bar'4dependi ng fromthe ring, a plate

wi der than the bar, secur to.the bar n ot r.udi I [ al herefrom
on each side therelt! e?&?efgrrggg?{rnoﬁ"ﬁﬂp%egien eﬂs@h#ﬁ@%?ﬁﬁ?@%ﬁaﬁ e. The
wal | joining the upper and lawer forward extensions can he fabricated so
that 1t comdeneskRENd & PAEY Ria. b helioaleferte’ BERBARRSI BREBHSTLE DRAW NGS For
a better understanding of the present jnventign, and.to _show how the sane
may be cafMBHNICFNY V@ﬁTthtSPaF"e ghweRp salg; Ipper %erﬁg(g@,ofghf J\S?kﬁwf"gb‘f""ﬂﬁ'exarrpl e,
to the acconpanying 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; -5- Figure 3 is a top plan view of the neck brace;
Said ring can comprise a U-shaped front section and a U-shaped rear

section, there being releasable latching means for fastening said sections to one

another.

In one constructional form said column comprises a vertically
extending bar depending from the ring, a plate wider than the bar secured to 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 {o the present

invention;

Figure 2 is a pictorial view of the neck brace;




Figure 4 is an underneath plan view of the neck brace; Figure 5 is a rear
el evation of the neck brace; Figure 6 is a side elevation of the neck
brace; Figure 7 is a front elevation of a further neck brace according to
the, present invention; 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 elevation of the brace of Figure 7; and
Figure 12 is a_si d%d%at' on . of t@_‘e brace of Figure 7. DETAILED
DESCRI PTI ON OF '$4i RESMMRY R E"nggéacﬁlustrated in Figures 1 to 6 is
general |y designated 10 nd c ri ses front section 12 and a rear
section 14 vvhi%ﬁurﬁr‘;eﬁ?@é{ﬁ‘agﬁ‘e?gg@?ﬁ&ew‘1%5h? Be%k 3% ng whi ch goes around t he
wearer's neck._The connection can_conprise two spring |oaded |atches or,
preferably, orfdd¥E3Rg rﬁﬂ%ﬂﬁ‘@tﬁoﬁtoéﬁ‘%% A a hinge 16.2. The split line
between the frgont and rear sections is designed 18. The front section 12 is
U-shaped in pIFde-'rﬁrﬁ’HSiar%‘f%%‘@‘éatﬁmfﬂflﬂl‘%ﬂ\?%ac%I ange 20 and a solid bottom
flange 22 which are joined by a conposite wall 24. The top flange has an
upper face whifd9HTEd i§@dipé alexatimgofishiairtbar &@QK@FWWC?B“B%*O;}B@\W%F@”%
upwardly f acitng outer surface 30 and an upwardly facing inner -6

invention;

Figure 8 is a pictorial view from one 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 elevation of the brace 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 1o 8 is generally designated 10
and comprises a front section 12 and a rear section 14 which are secured together
to form a riﬁg 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




surface. The outer surface 30 is above the inner surface. The inner surface
is not visible in the drawings as it is concealed by a piece of horse-shoe
shaped cushioning 32. The cushioning 32 is rel easably secured to said

i nner surface by, for exanple, a strip of the "hook and | oop"” fastener
(not shown), which is generally sold wunder the trade mark "Velcro", fixed
to the transverse portion of the inner, |lower surface. The cushioning 32
protrudes above the surface 30. The toOp flange 20, when its rear end is

vi ewed al o t split |line .18 sl opes in . i nner
edge of ?H&g?%gﬁ?‘? 8?‘8{}\139#35 r#d%@b?\ée @‘&'%Wrisﬁgg&dmgﬂgggse&,%g%(ﬁé Pﬁe i nner
edge of the surface 30.is helowits outer. edge. T transversely
ext endi n§ISHOF {1 OF BRVINEREY t‘sf%c%f‘é;eglﬁdi%é’ W'ﬁ%‘?gﬁho@%ghgr%%%wdi rection than
the side portions of this surface and curves u r dl se arf.icul arl
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22 is wder than the top flange 20 an rotruges . b nd the top flange
bot h | at &xample, af¥n ?i”ﬁ%ehqog r'%omﬁ?geft?rdﬁsﬁ S%W@“bﬂﬁﬁ&b'ﬁ&?”@fa lytSH@ fl ange
22 has a layer of cushioning material 40 secured_th?ret,o. The | ayer 40,
when t he updacibetmdednak Vigjormorired ita thedransyesePofion T thieinpeh {0 t he
wearer's chest which is imedi ately bel ow the neck. The wall 24 which

j oi ns t heuffaesgElee ewshianing 32 piotrydemaloveda sHER¢OW. construction at the

forward end of the section 12 and of single skin construction towards the
free ends of the |linbs of the U shaped section 12. -7-

The top flange 20, when its rear end is viewed along the spilit fine 18,
slopes in such a manner that the inner edge of the inner, lower surface is below its
outer edge, and the inner edge of the surface 30 is below its outer edge. The front,
transversely extending portion of the surface 30 is wider in the radial direction than
the side portions of this surface and curves upwardly (see particularly Figure 6) to

form a forwardly facing lip designated 38.

The bottom flange 22 is wider 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 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.




The i nner edges of the flanges 20, 22 of the section 12 are joined by a
curving inner skin 42 of the wall 24. The outer skin of the wall is
designated 44 and extends fromthe underside of the top flange 20 to the
top surface of the bottom flange 22. The bottom flange 22 is constituted
by a single skin whereas the top flange 20, as nentioned above, is of

hol | ow construction. The upper skin of the top flange 20 provides the
surface 30, the surface to which the Cushioning 32 is fixed and the top

surface of the lip_38. The skin f f unders lip 38
and nerges with tﬁ@eo’tﬁ‘f‘@r edssgl?’ism?ﬁ.‘f ’Jge’fngfeﬁgbag% Pﬂgﬁ %ﬁo hfﬁre%lgéag & part of
the neck brace is int naI e top and
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forms a forward extension of the space t ween the k| n 44 and the
f1 anges 2@tengs from theymgetsi tth%%\fr%"'gﬁ%@ t%?*&ﬁﬁoaé& ARe Pﬁ%‘eégﬁﬂmM and
further air vents 46 are provided in the flange 22. These vents all
comuni c&eBgeeZh said internal space and allow air to flow through the
hol l ow front section of the brace. The free edges of the |ower flanges are
stepped down at 50 (see Figure 2) to allowthe two sections 12, 14 to be

overl apped as will be described in nore detail later. -8- The rear section
14 includes top antheltttcomfléngendpels conpstitaiediyiacsingleskin whereas the fop

flange 20, as mentioned above, is of hollow construction. The upper skin of the top
flange 20 provides the surface 30, the surface to which the cushioning 32 is fixed
and the top surface of the lip 38. The lower skin forms the underside of the lip 38

and merges with the outer skin 44 of the wall 24.

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 fip 38 forms a forward extension of the space between the skins'42, 44

and the flanges 20, 22.

Alir vents (not shown) are provided in the skin 44 and further air vents
486 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.




continuations of the top and bottom flanges 20, 22 of the front section 12
when the sections are joined. The top flange 52 is configured with a step
init so that its upper surface has a radially inner part which is | ower
than the radially outer part. The radially outer part is designated 56 and
the radially inner part has cushioning 58 secured to it by one or nore
strips of "Velcro". The flange 52 is Rgollow and bounded by an upper skin
constituting the stepped top surface of the flange and by a | ower skin.

The rear of the brﬁf@?a@gé&ﬂﬁt‘ﬁti%lﬁ’&%&ﬁ?%nﬂibb%m"’?ﬁinbegﬁﬁ,iQﬂﬁhi@ﬁif&% and a

second wal | designate The bottom fl anges 54 curve downwardly at their

rear ends Lo, RGAS of el %P@ péfdh ﬂgg?es'oi 29k @ént%b%tri]dﬂ oipelgdtien the wal |

60 and theére'1s a vertica extending recess 66 in the centre of the
rearwardly facing. ace of the wall 60. A bar 68 has its upper end in the
recess 6é%ﬁﬁ %fgggiﬁé%ed to the wall 60. A plate 70 which is w der than
the bar 68 is secured to the bar 68 by screws or other suitable neans and
protrudes in both horizontal directions beyond the bar 68. A U shaped pad

{he pl ate 70 The Do PBaaana sprara o Bairs pEbdR L Sodiarlf PPt A Nedge
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radially outer part is designated 56 and the radially inner part has cushioning 58
secured to it by one or more strips of “Velcro”. The flange 52 is hollow and bounded

by an upper skin constituting the stepped top surface of the flange and by a lower

skin.

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

second wali designaied 62.

The bottom flanges 54 curve downwardly at their rear ends fo merge
with the wall 0. Air vents 64 are provided in the wall 60 and there is a vertically

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

A bar 68 has its upper end in the recess 66 and is screwed {o 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 proirudes 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,




Al ternatively, two wedge shape shins in face-to-face contact can be used to
di spl ace the bar 68 rearwardly with respect to the wall 60 whil st |eaving
it vertical. Shins can al so be used between the bar 68 and plate 70 so as
to angle the plate 70 with respect to the bar, or displace it rearwardly
with respect to the bar. The wall 62 constitutes an upward extension of
the part 56 of the flange 52. The mab[ 62, in plan, has side sections 74
of generally triangular shape which increase in height towards the zones

wher e they Mer ge Whfbce thaRSY 8ot ol 98ar Bo fled BrwsRhindBar e sect i on

76 slopes in the rear ion to provide a surface 76.1 (see Figure
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on the section 14 and conprises a spring _10_ | oaded | ocking bar which is
in a socket of the flange 54 and can be manually displaced by an actuating

el emrent external of the flange. A tang (not shq j cured to the
section 12 and enteRigsiges %%R%FS%IPEWP%? g '?qfés\g%@ﬁﬂ@s@asro Fhin t he
angle the plate 70 with respect to the bar, or displace it rearwardly with respect to

the bar.

The wall 62 constitutes an upward extension of the part 56 of the
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
section 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 in it. 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




sections 12 and 14 are being joined. The tang has an angled slot in its
side edge. The tang cans the |ocking bar to one side against spring action
until the bar enters the angled slot. Only by manual |y displ acing the

| ocki ng bar out of the slot can the sections 12, 14 be separated. The top
edge and the inclined forward face 76.1 of the wall section 76 Ilie close
to the wearer's crash helnmet and |im4gboth projection and rearward tilting
novenent of the head. The column constituted by the bar 68 and plate 70

transmt §,, dﬁ]}%(%@ Ra%hich is WQ%BEK&%@H’}% flaPgk B8 B ERbeSmbRMly These | oads
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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 fies 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 {o it
and to the brace of Figures 1 to 6. Like parts have been designated with like

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

The most significant difference between the two braces is that the wall




upper surface of the brace |imts tilting of the head and helnet in the

direction indicated by the arrow B. Both braces illustrated are fabricated
using resin and glass fibre or carbon fibre and a fabric such as "Kevlar"
whi ch are enbedded in the resin. "Keviar" is the strongest of these

materials and is used on the inside of the brace. Thus if the brace does
fracture, it fractures preferentially. eon the outside. Any fragnents that |
break off are thus outside the brace and not adjacent the wearer's neck.
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occurs at, the ﬂ%@ed zones. The braces d_es_cri bed are intended to be worn
not by a ipdicals ° Q¥ Suffered a neck injury but by a person whose

activities increase the chances -12- that a neck injury will be suffered.
By providing a rigid sub-structure of resin covered with cushioning

Both braces illustrated are fabricated using resin and glass fibre or
carbon fibre and a fabric such as “Kevlar” which are embedded in the resin. “Keviar”
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 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
exeried as a result of the impact. The fracture zones are marked FZ in Figures 1 to

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

These zones are created by, for example, using fabric of lesser
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 to be worn not by a person who

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




material, and building fracture zones into the rigid sub-structure, it is
possible to mnimse the transm ssion of inpact shocks to the wearer's
neck regi on by absorbing the shocks. The lip 38, which fornms a forward
extension of the ring, controls forward tilting novenent of the hel neted
head. The | ower edge of the rear part of the helnet is adjacent the

sl oping face 76.1 of the wall sectlonﬂgG and limts both projection and
tilting of the helneted head. Finally'The surfaces 20.2 of the top flanges
which i 05| t he neck (see particularly Figures 1 and 11)
inhibit s 8%%&@ ﬁ% ﬁgide head by contact between thenselves and the
hel net. - 13- CLAINB 1 A neck brace conprising a ring which fits around
the wearer's neck, a colum which depends fromthe ring at a position at
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rearward extension, a colum which depends from said | ower
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.




rearward extension so that it extends down the wearer's back, and
cushioning along the vertical edges of the colum for transmtting to the
wearer's back, on each side of the spine, inpact |oads which are inposed
on the brace. 3. A neck brace conprising a ring which fits around the
wearer's neck, the brace having an extension which protrudes fromthe ring
in the rearward direction and a maIL1_xtending upwardly from sai d rearward
extension for contacting the underside of the rear edge of a crash hel net
and |imtji jlting of the helnmet in the rearward direction. 4. A neck
brace acégggyk% toclaim2 or claim3, wherein said wall, in plan -14-
view, is of curving configuration and extends across the rear of the brace
and part of the way al ong each side of the brace, the part of the wall

whi ch ext ends across t rear aof. the. brac eing o ntially constant
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downwar d extension fromsaid ring, and cushioning on the underside of
which are imposed on the brace.

2. A neck brace which comprises a ring for fitting around the wearer’s
neck, an upper extension which proirudes from the ring in the rearward direction and
a wall extending upwardly from said rearward Iextension for contacting the underside
of the rear edge of a crash helmet and limiting tilting of the helmet in the rearward
direction, a lowsr rearward extension, a column which depends from said lower
rearward extension 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 cn the brace.

3. A neck brace comprising a ring which fits around the wearer’s neck,
the brace having an extension which protrudes from the fing in the rearward
direction and a wall extending upwardly from said rearward extension for contacting
the underside of the rear edge of a crash helmet and limiting tilting of the helmet in

the rearward direction.

4, A neck brace according to claim 2 or claim 3, wherein said wall, in plan




t he extension for bearing on the wearer's chest and transmtting to the
chest inpact |oads that are inposed on the brace. 7. A neck brace
conprising a ring which fits around the wearer's neck, a forward extension
of the ring providing an.upwardly facing inpact surface which, - when the
brace is used with a full face crash helnmet, limts dowward tilting of the
hel met by contacting the underside of the face guard of the helnet. 8. A
neck brace conprising a ring which fi%s around the wearer's neck, an upper
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A neck brace as clained in clgm8, wherein said upper extension is hollow
and bound@%%ﬁ“@ﬂ?ﬁﬁiﬁ%ﬂsﬁﬁr%szh‘gb?@omr ski n, thepﬁol low i nterior of the

upper extension comunicating with the space between said i nner and outer
skins of the joining wall. 10. A neck brace as clainmed in any preceding

claim wherein said rin conprises.a U_-shaged front, sec io? and a U shaped
rear sectd.on, ther® ngek ggﬁce as claimed in claim 2, 3 or 4, wherein said wall slopes in

the rearward direction thereby to provide an upwardly facing inclined surface which

is positioned to intercept tilting movement and also projection of the rear part of the

helmet.

6. A neck brace comprising & 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.

7. 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 helmet, limits downward tilting of the

helmet by contacting the underside of the face guard of the helmet.

8. 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 filting of




‘rel easabl e latching nmeans for fastening said sections to one another. 11. A
neck brace as clained in claim1 or 2, wherein said colum conprises a
vertically extending bar depending fromthe ring, a plate wi der than the
bar secured to the bar and protruding laterally therefromon each side
t hereof, said cushioning being carried by said plate. 12. A neck brace as
claimed in claim8, wherein the wall jpining the upper and |ower forward
extensions is fabricated so that it dgﬁétitutes a fracture zone.

the helmet by contacting the underside of the face guard of the helmet, a lower
forward extension of thé ring, cushioning on the underside of the lower extension for
bearing on the wearer’s chest and transmitting to the chest impact loads that are
imposed on the brace, and a wall joining the upper and lower forward extensions,

the wal! being hollow and bounded by a radially outer skin and a radially inner skin.

9. A neck brace as claimed in claim 8, wherein said upper extension is
hollow and bounded by an upper skin and a lower skin, the hollow interior of the

upper extension communicating with the space between said inner and outer skins

of the joining wall.

10. A neck brace as claimed in any preceding claim, wherein said ring
comprises a U-shaped front section and a U-shaped rear section, there being

releasable latching means for fastening said sections to one another.

11. A neck brace as claimed in claim 1 or 2, wherein said column
comprises a vertically extending bar depending from the ring, a plate wider than the
bar secured to the bar and protruding laterally therefrom on each side thereof, said

cushioning being carried by said plate.

12. A neck brace as claimed in claim 8, wherein the wall joining the upper

and lower forward extensions is fabricated so that it constitutes a fracture zone.




