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GOGGLES

FIELD OF THE INVENTION

The present invention relates 1o goggles. In particuiar the present application
relates to goggles for streamlining the wearer’'s head in order to reduce

drag/resistance as the wearer moves.

BACKQROUND

It is often desirable Tor a wearer 10 wear goggles o protect the wearer's eyes
and/or improve vision. For example, a swimmer may wear goggles fo prevent
water from contacting the wearetr’s eyes as this can cause discomfort and

impairment {o the wearer’s vision.

Swimming goggles typically have a pair of front lens portions surrounded by a
respective wall which extends back (o and forms a seal with the wearer’s face.

The seals minimise contact between the wearer's eyes and the waler.

Compelitive swimmers are keen o minimise drag/water resistance as they
move through the water in order to increase their spead. Known goggles can
increase drag/water resistance as they protrude from the wearer’s face and
the walls can create a surface against which water can impact thus creating
drag/ water rasistance. The impact of the water against the walls can also
disiodge the goggles thus compromising the seal against the wearer's face

and allowing the undesirable ingress of water into the goggles.
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it is the aim of the present invention 1o provide goggles which minimise
drag/water resistance as the wearer moves through waier and minimise the
possibility of dislodgemeant of the goggles (even in the absence of a head

strap; which thus minimises the ingress of water.

SUMMARY OF THE INVENTION

fn a first aspect, the prasent invention provides goggles having an ouer
surface defined by a pair of iens portions each having an upper and g lower
peripheral wall extending to an upper and lower peripheral edge respectively
10 wherein, in use, said peripheral sdges are in contact with the wearer's face,
and whergin the outer surface (l.e. the surface which faces away from the
wearer and which, in use, 8 in conlact with water) defined by the upper

peripheral walls is convex.

15 Many known goggles have a substantially planar upper peripheral wall and
this, necessarily extends back from the lens portion at substantially 80
degreas to the lens portion. This presents a prominent leading edge which
craates considerable waler resistance. By providing an upper peripheral wall
having a convex oulgr surface, i is possible to reduce the drag/water

20 resistance as the wearer moves through water because the water is able o

flow smoothly over the upper peripheral wall.

Preferably, the outer surface defined by both the upper and lower peripheral

walls is convex. This helps further reduce the waler resistance as the water
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will flow smoothly over the lower peripheral walis as the wearer moves

through the water.

The invertors have found that this smouoth flow of waler over the goggles

h

helps minimise the chance of goggle displacement as the wearer moves
through the water. Goggles having a concave upper peripheral wall do not
exhiit this affect as the water flows over the upper peripheral wall and away
from the lens portion whereas a convex wall portion causes the water o flow
over the lens portion and then around the lower peripheral wall thus providing
16 a force pushing the goggles in towards the face. The inventors have found
that this effect is sufficient to hold the goggles onto the wearer's face without a

head strap.

in prefarred embodimeants, the outer surface defined by the or each respective
15 peripheral wall forms a smooth transition with the outer surface defined by the
respective lens portions i.e. the peripheral wall{s) join the lens portions {which
may have a curved or planar outer surfacs) through a continuous/smooth
curve and there are no sudden changes in angle belwesn the peripheral
wall{s) and the respective lens portions.  Many known goggles have
20 peripheral walls extending aimost perpendicularly 1o the lens portions so that
the joins between the peripheral walls and lens portions are not
smooth/continuously curved; there is an abrupt, angular join.  This abrupt
angular join creates a position of potential twrbulence as the waler flows over

the goggles during use.
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Most preferably, the outer surface is a smooth curve. For exampieg, if the lens
portions have a curved outer surface, the ouler surface of the goggles is a
continuous curve, As discussed above, this smooth curve facilitates a smooth
flow of water over the goggles in a manner that forces the goggles onto the

5 wearer's face and helps prevent dislodgement of the goggles.

Preferably, in use, the upper peripheral edge contacts the wearer's brow
extra-orbitally.  Preferably, the lower peripheral edge contacts the wearer's
cheekbone. By providing extra-orbital goggles (as opposed to intra-orbital

10 goggles which contact the wearsr inside the wearer's eye sockef), it is
possible to provide goggles which substantially fill in the wearer's eye sockst
which minimises recesses thus minimising areas of possible waler urbulence.
Accordingly, this helps reduce water resistance and the chance of goggle
dislodgement.

15
in preferred embodiments, the maximum distance between the upper and
lower peripheral edges is at least 58mm and preferably around 80mm. Thisis
a significantly larger distancs than for known goggles. By providing a greater
distance belween the peripheral edges, it is possible to provide a shallowly

20 curved convex upper peripheral wall which helps to further reduce the
prominence of the leading edge and thus helps further reduce turbulence and

thus minimises water resistance and the chance of goggle dislodgemant.

it is preferable that, in use, the upper peripheral wall forms a smooth transition

25 with the wearer's brow i.e. in use, the wearer's brow and upper peripheral wall
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form a smooth/continuous curve. As discussed above, many known goggles
have peripheral walls extending almost perpendicularly to the lens portions.
Since the lens portions are generally perpendicular to the wearer's face, this
means that the peripheral walls generally abut the wearer's face at right
5 angles (usually just below the wearer's brow e, intra-orbitally). This presents
a very prominent leading edge which increases turbulence and increases the
likelihood that the goggles are dislodged from the wearer's face. Accordingly
by providing an upper peripheral edge which contacts the wearer's brow
extrg-orbitally and forms a smooth iransition with the wearer's brow, it is
16 possible to maximise the smogth How of waler over the upper peripheral wall

as the goggles do not present such a prominent leading edgs.

Furthermore, it is preferable that, in use, the lower peripheral wall forms a
smooth transition with the wearer's cheek bone i.e. in use, the wearer's cheek
15 and lower peripheral wall form a smooth/continuous curve.  As discussed
above, many known goggles have peripheral walls which abul the wearer's
face intra-orbifally at right angles. This presents a very recessed frailing edge
which increases turbulence and drag.  Accordingly by providing a lower
peripheral edge which contacis the wearer's cheek extrg-orbitally and forms a
20 smooth transition with the wearer's cheel it is possible to maximise the

smooth flow of water over the lower peripheral wall.

In a second aspect, the present invention provides goggles having an outer
surface defined by a pair of lens portions each having an upper peripheral wall

25  extending to an upper peripheral edge which, in use contacts the wearer’s

N
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brow extra-orbitally and a lower peripheral wall extending to a lower peripheral

edge which, in use, contacts the wearer’s cheek bone.

By providing extra-orbital goggles (as opposad 1o intra-orbital goggles which

5 contacl the wearer inside the wearer's sye socket), i is possible to provide
goggles which substantially fili in the wearer's eye sockat which minimises
recesses thus minimising areas of possible water turbulence.  Accordingly,
this helps reduce walsr resistance and the chance of disledgement by
creating a smooth flow of water over the goggles.

16

Typically, the maximum distance between the upper and lower peripheral
edges is at least 55mm and preferably around 60mm. This is a significantly
larger distance than for known goggles. By providing a greater distance
between the peripheral edges, it is possible 1o fill in the wearer's aye socket
15 and sitreamline the wearer's head. This helps 1o further reduce the
prominence of the leading edge and thus helps further reduce turbulence and

thus minimises water resistance and the chance of dislodgement.

Preferably, said culer surface is a smooth curve iLe. the peripheral walls form
20 a smooth transition with the respective lens portions i.e. the peripheral walls
join the lens portions (which may have a curved or planar outer surface)
through a continuous/smooth curve and/or there are no sudden changes in
angle between the peripheral walls and the respective lens portions. Many

known goggles have peripheral walls extending almost perpendicularly to the

b2
W

lens portions so that the joins between the peripheral walls and lens portions
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are not smooth/continuously curved; there is an abrupt, anguiar join. This
abrupt angular join creates a position of potential turbulence as the water

flows over the goggles during use,

o

Preferably, the outer surface defined by the upper peripheral walls is convex
and most preferably, the outer surface defined by both the upper and lower
paripheral walls is convex. The convex curving of the peripheral wall(s)

facilitates smooth waler flow as discussed above in relation to the first aspect.

10 Preferabiy, in use, the upper peripheral wall forms a smooth fransition with the
wearer's brow and/or the lower peripheral wall forms a smooth transition with
the wearer's cheek. As discussed above in relation to the first aspect, by
providing an upper peripheral edge which contacts the wearer's brow exira-
orbitally and forms a smooth transition with the wearer’s brow, it is possible to

15  maximize the smooth flow of water over the upper peripheral wall as the
goggles do not presert such a prominent leading edge.  Furthermore, by
providing a lower peripheral edge which contacts the wearer's cheek extra-
orbitally and forms a smaocth transition with the wearer's chask, it is possible
io maximise the smooth How of water over the lower peripheral wall.

20
in a third agpect, the present invention provides goggies having an outer
surface defined by a pair of lens portions each having an upper and a lower
peripheral wall extending to an upper and lower peripheral edge respactively

wherein, in use, said peripheral edges are in contact with the wearer’s face,
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and wherein, in use, the goggles fill the wearer's eye socksts to sireamline the

weaegrer's head.

Many known goggles do not il in the wearer's eye sockets but, instead sit
5 within the eye socket. This means that recesses {(defined by the eye sockets)
remain and these create turbulent flow which acts as a resistance o
movement through the water and can dislodge the goggles or, at least,
compromise the water-tighlnass of the goggles. By providing goggles which
fill in the wearer's eye sockeis, preferably by fitting the wearer's face exira-
10 orbitally, it is possible to eliminate these recesses and thus reduce water

turbulence. This allows for a smooth flow of water over the goggles.

in preferred embodiments, in use, the upper peripheral edge contacts the
wearar's brow exira-orbitally and/or the lower peripheral edge contacis the
15 wearer's cheekbone. By providing exira-orbital goggles (as opposed to intra-
orbital goggles which contact the wearer inside the wearer's eye sockel), itis
possible to provide goggles which substantially fill in the wearer's eye sockst
which minimises recesses thus minimising areas of possible water turbulencea,
Accordingly, this helps reduce waler resistance and the chance of

20 disledgement.

Typicaily, the maximum distance between the upper and lower peripheral
edges is at least 55mm and preferably around 60mm. This is a significantly
larger distance than for known goggles. By providing a greater distance

25 betwsen the peripheral edges, it is possible o §ill in the wearer's eye sockst
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and streamline the wearer's head. This helps to further reduce the
prominence of the leading sdge and thus helps further reduce turbuience and

thus minimises watsr resistance and the chance of dislodgement.

o

Preferably, the outer surface defined by the upper peripheral walls is convex
and most preferably, the outer surface defined by both the upper and lower
paripheral walls is convex. The convex curving of the peripheral wall(s)

facilitates smooth waler flow as discussed above in relation to the first aspect.

16 Preferabiy, the outer surface defined by the or each respective peripheral wall
forms a smooth transition with the outer surface defined by the respactive lens
portions i.e. the peripheral wall(s) join the lens portions (which may have a
curved or planar outer surface) through a continuous/smooth curve and there
are no sudden changes in angle between the peripheral wall(s) and ths

15 reapective lens portions.  As discussed above, many known goggles have
peripheral walls extending aimost perpendicularly 1o the lens portions so that
the joins between the peripheral walls and lens portions are abrupt and
angular. This abrupt angular join creates a position of potential turbulence as
the water flows over the goggles during use.

20
Preferably, the outer surface is a smooth curve. For example, if the lens
portions have a curved outer surface, the outer surface of the goggles is a
continuous curve. This smooth curve facilitaies a smooth flow of water over
the goggies in a manner that helps prevent distodgement of the goggles. Most

25  preferably, the outer surface is a smooth, continuous, convex surface.
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Most preferably, the upper peripheral wall forms a smooth fransition with the
wearer's brow and the lower peripharal wall forms a smooth transition with the
wearer's cheek. Accordingly, as discussed above in relation to the first
5 aspect, by providing an upper peripheral edge which comntacts the wearer's
brow extra-orbitally and forms a smooth transition with the wearer's brow, it is
possible to maximise the smooth flow of water over the upper peripheral wall
as the goggles do not present such a prominent leading edge. By providing a
lower peripheral edge which contacts the wearer's cheek exira-orbitally and
10 forms a smooth transition with the wearer's chesk (unlike known goggles
where the peripheral wall contacts the wearer's face at substantially 90
degrees), it is possible o maximise the smocth flow of water over the lower

peripheral wall.

15 In a fourth aspect, the present invention provides goggles having an outer
surface defined by a pair of lens portions each having an upper and a lower
peripheral wall extending o an upper and lower peripheral edge respectively
wherein, in use, said peripheral sdges are in contact with the wearer's face,
whergin the maximum distance belween the upper and lower peripheral

20 edges is greater than 55mm. Preferably, the maximum distance between the

upper and lower peripheral edges is around 60mm.

This (55mm) is a significantly larger distance than for known gogoles. By
providing a greater distance between the peripheral edges, it is possible to fill

25 in the wearer's eye socket and streamline the wearer's head. This helps o

10
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reduce the prominence of the leading edge presented by the upper peripheral
wall and thus helps further reduce turbulence and thus minimises water
resistance and the chance of disiodgemeant by providing a smooth flow of

water over the goggles.

in preferred embodiments, in use, the upper peripheral edge contacts the
wearer's brow extra-orbilally and/or the lowar peripheral edge contacts the
wearer's cheekbone, By providing exira-orbital goggles {(as opposed o inira-
orbital goggles which contact the wearer inside the wearer's eye socket), it is
10 possible to provide goggles which substantially fill in the wearer’s eye socket
which minimises recessas thus minimising areas of possible water turbulence.
Accordingly, this helps reduce waler resistance and the chance of

dislodgement.

15 Most preferably, the upper peripheral wall forms a smooth transition with the
wearer's brow and the lower peripheral wall forms g smooth transition with the
wearer's cheek.  Accordingly, as discussed above in relation to the first
aspedct, by providing an upper peripheral edge which contacts the wearer's
brow exira-orbitally and forms a smaocth iransition with the wearer's brow, L8

20 possible o maximise the smooth flow of water over the upper peripheral wall
as the goggles do not present such a prominent leading edge. By providing a
lower peripheral edge which contacts the wearer's cheek extra-orbitally and
forms a smooth transition with the wearer's cheek (unlike known goggles

where the peripheral wall contacts the wearer’'s face at substantially 90

11
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degress), it is possible to maximise the smooth flow of water over the lower

neripheral wall.

Preferably, the outer surface defined by the upper peripheral walls is convex

h

and most preferably, the outer surface defined by both the upper and lower
peripheral walls is convex. The convex curving of the peripheral wall(s}

facilitates smooth water flow as discussed above in ralation io the first aspect.

Preferably, the outer surface defined by the or each respective peripheral wall
10 forms a smooth transition with the outer surface defined by the respective lens
portions Le. the peripheral wall(s) join the lens portions {which may have a
curved or planar outer surface) through a continuous/smooth curve and there
are no sudden changes in angle between the peripheral wall(s) and the
respective lens porfions.  As discussed above, many known goggles havs
15 peripheral walls extending almost perpendicularly 1o the lens portions so that
the jcins between the peripheral walls and lens portions are abrupt and
anguiar. This abrupt angular join creates a position of potential turbulence as

the water flows aver the goggles during use.

20 Preferably, the outer surface is a smooth curve, For example, if the lens
portions have a curved outer surface, the outer surface of the goggles is a
continuous curve. This smooth curve facilitates smooth flow of water over the
goggies in a manner that forces the goggles onto the wearer’'s face and helps
prevent dislodgement of the goggles. Most preferably, the outer surface is a

23 smooth, continuous, CoONVeX Curve.

12
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i a fifth aspect, the present invention provides goggles having an outer
surface defined by a pair of lens portions each having an upper and a lower

peripheral wall extending o an upper and lower peripheral edge respectively

h

wherein, in use, said peripheral edges are in contact with the wearer’s face,

wherein the guter surface is 8 smooth curve.

The ouler surface (i.e. the swrface which faces away from the wearer in use)
formed by the upper and lower peripheral walis forms a smooth transition with
16 the outer surface formed by the respective lens portions Le. the peripheral
walls ioin the lens portions (which may have a curved or planar outer surface)
through a smooth curve and there are no sudden changes in angle between
the peripheral walls and the respeclive lens portions. Many known goggoles
have peripheral walls extending almost perpendicularly to the lens portions so
15 that the joins belween the peripheral walis and lens poriions are not
smocth/continuously curved; therg is an abrupt, angular join. This abrupt
anguiar join creales a position of potential turbulence as the water flows over
the goggles during uss. The smoothly curved outer surface provided by the
fifth aspect of the present invention facilifales a smooth flow of water over the
20 goggles in a manner that forces the goggles onto the wearer’s face and helps
prevent distodgement of the goggles. The smooth curve also heips provide

streamlined goggies which minimise drag/water resistance.

Preferably the smooth curve is a continuous curve i.e. all of the lens portions,

25 upper peripheral wall and lower peripheral wall are curved.

13
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Preferably, the smooth curve is a convex curve. Many known goggles have a
substantially planar peripharal wall and this, necessarily extends back from

the lens portion at substaniially 90 degrees [0 the lens portion. This presenis

o

a prominent leading edge which creates considerable water resistance. By
providing a smoothly curved convex goggle cuter surface, it is possible o
reduce the drag/water resistance as the wearer moves through water because

the water is able to How smouothly over the upper peripheral wall.

10 Preferably, in use, the upper peripheral edge contacis the wearer's brow
extra-orbitally. PFreferably, the lower peripheral edge contacts the wearer's
cheekbone. By providing exira-orbital goggles (as opposed to intra-orbital
goggies which contact the wearer inside the wearer's eye socket), it is
possible to provide gogoles which substantially fill in the wearer's eye socket

15 which minimises recesses thus minimising areas of possible waler lurbulence.
Accordingly, this helps reduce water resistance and the chance of

dislodgement.

in preferred embodiments, the maximum distance belwesn the upper and
20 lower peripheral edges is at legst 55mm and preferably around 60mm. Thisis
a significantly larger distance than for known goggles. By providing a greater
distance between the peripheral edges, it is possible to provide a shallowly
curved upper and lower peripheral walis which helps o further reduce the
prominence of the leading edge and thus helps further reduce turbulence and

25 thus minimises waler resistance and the chance of dislodgement.

14
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it is preferable that, in use, the upper peripheral wall forms a smooth transition
with the wearer's brow 1.e. in use, the wearer's brow and upper peripheral wall
form a smooth/continuous curve. As discussed above, many known goggles
5 have peripheral walls exiending almost perpendicularly to the lens portions.
Since the lens portions are generally perpendicular to the wearer's face, this
means that the peripheral walls generally abut the wearer's face at right
angles (usually just below the wearer's brow i.e. intra-orbitally). This presents
a very prominent ieading edge which increases turbulence and increases the
16 likelihood that the goggles are dislodged from the wearer's face. Accordingly
by providing an uppser peripheral edge which contacts the wearer’s brow
extra-orbitally and forms a smooth transition with the wearer's brow, it is
possible to maximise the smooth flow of water over the upper peripheral wall
as the goggles do not present such a prominent leading edge.
15
Furthermore, it is preferable that, in use, the lower peripheral wall forms a
smooth fransition with the wearer's cheek bone i.e. in use, the wearer's cheek
and lower peripheral wall form a smooth/continuous curve,  As discussad
above, many known goggies have peripheral walls which abul the wearer's
20 face intra-orbitally at right angles. This presents a very recessed trailing edge
which increases turbulence and drag. Accordingly by providing a lower
peripheral edge which contacts the wearer's cheek extra-orbitally and forms a
smooth transition with the wearer’'s cheek, it is possibie [0 maximise the

smooth flow of water over the lower peripheral wall.

15
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Preferably, each lens portion of the goggles according to any one of the
aspects praviously described further comprises an inner peripheral wall which
axtends to a respective inner paripheral edge which, in use, forms a seal
against the wearer’s face. This walsr-tight seal prevents ingress of water inio
5 the goggles to avoid discomfort and vision impairment for the wearer. In this
case, the upper and lower peripheral walis need not form a seal with the

wearer's face but may simply abut the wearer's face.

The inner peripheral wall preferably extends substantially perpendicularly
16 back from the lens portion and thus forms a secure seal with the wearer's
face. The strength of the seal is not compromised by water flow because the
upper and lower outer peripheral walls protect the inner walls from turbulent
water fiow. Accordingly, a strong seal can be maintained and water ingress
minimised.
15
I a sixth aspect, the present invention provides goggles having an ouler
surface delfined by a pair of iens portions each having an upper and a lower
paripheral wall, wherein each lens portion further comprises an inner
peripheral wall which exiends 1o g respective inner peripheral edge which, in
20 use, forms a seal against the wearer's face, and wherein the outer surface
(i.e. the surface which faces away from the wearer and which, in use, is in

contact with water) defined by the upper peripheral walls is convex.

By providing an upper peripheral wall having a convex outer surface, it is

25 possible to reduce the drag/water resistance as the wearer moves through

16
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water because the waisr is able to flow smoothly over the upper peripheral
wail. The upper peripheral wall deflects water from the inner peripheral wali
(which forms a seal with the wearer's face) so that the seal is not

compromised. The inveniors have found that this effect is sufficient to hold

o

the goggles onte the wearer's face without a head strap.

Preferably, the outer surface defined by both the upper and lower peripheral
walls is convex. This helps further reduce the waler resislance as the waler
will flow smoothly over the lower peripheral walls as the wearer moves

10 through the water.

in preferred embodiments, the outer surface defined by the or each respective
peripheral wall forms a smooth transition with the outer surface defined by the
regpective lens portions i.e. the peripheral wall(s) join the lens portions {which

15 may have a curved or planar outer surface) through a continuous/smooth
curve and there are no sudden changes in angle between the peripheral
wall(s) and the respective lens portions.  Any abrupt angular joins can creals
a position of potential turbulence as the water flows over the goggles during
use,

20
Most preferably, the outer surface is a smooth curve. For exampie, if the lens
portions have a curved outer surface, the outer surface of the goggles is a
continuous curve. As discussed above, this smooth curve facilitales a smooth
flow of water over the goggles in a manner that helps prevent dislodgement of

25 the goggles.

17
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In a seventh agpect, the present invention provides goggles having an outer
surface defined by a pair of lens portions each having an upper and a lower
peripheral wall wherein each lens portion further comprises an inner
5 peripheral wall which exiends 10 g resgpective inner peripheral edge which, in
use, forms a seal against the wearer's face, and wherein the outer surface is a

smooth curve.

The outer surface (i.e. the surface which faces away from the wearer in use)
10 formed by the upper and lower peripheral walls forms a smooth transition with
the outer surface formed by the respeclive lens portions Le. the peripheral
walls join the lens portions (which may have a curved or planar outer surface)
through a smooth curve and there are no sudden changes in angle between
the peripharal walls and the respeciive lens portions. Any abrupt angular joins
15 create a position of potential turbulence as the water flows over the goggles
during use. The smoothly curved ouler surface provided by the seventh
aspect of the present invention facilitates a smooth How of waler over the
goggies in a manner that helps prevent disledgemant of the goggles. The
smooth curve also helps provide sireamiined gogoles which minimise

200 drag/waler resisiance.

Preferably the smooth curve is a continuous curve i.e. all of the lens portions,

upper perigheral wall and lower peripheral wall are curved.
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Preferably, the smooth curve is a convex curve. By providing a smoothly
curved convex goggle outer surface, it is possible 1o reduce the drag/water
resistance as the wearsr moves through water because the water is able 1o

flow smoothly over the upper peripheral wall. The inventors have found that a

o

head strap can be omitted from goggles if the ocuter surface of the goggles is a

smooth convex ourve.

Freferably, in all aspects, the upper and lower peripheral walls are formed of a
rigid plastics material which does not significantly flex. This rigidity helps

16 protect any inner peripheral wall from any water turbulence.

Preferably, in all aspecis previously described, the respective upper and lower
peripheral walls are joined to form z complete peripheral wall which
complately surrounds its respective lens portion.  Preferably, the entire outer
15  surface of the continuous peripheral wall iz convex. This helps further

minimise water turbulence and hence minimise water resisitance.

Preferably, in all aspects previously describad, the goggles are such that, in
use, the wearer’s nostrils are uncovered (unlike in a diving mask).

20
Preferabiy, the lens portions in nay of the aspects are joined to one another
via a nose bridge. Most preferably, the lens portions are joined to one ancther
via a rigid nose bridge e.g. g nose bridge formed of a rigid plastics material

such as nylon, polypropylene or polycarbonate. Such g rigid nose bridge
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helps maintain the seal betwsen the gogoles and the wearer's face because

the goggles do not flex.

in alternative embodiments, the lens portions may be directly joined to one
5 another such that they form a singe, elongated lens such as those provided in

diving masks.

The features of any of the aspects described above can be combined with any
of the features of one or more of the other aspects.
16

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a front view of swimming goggles forming a first embodiment
of the present invention;
Figure 2 shows a front perspective view of swimming goggles forming a first

15 embaodiment of the present invention;

Figure 3 shows a rear view of swimming goggles forming a first embodiment
of the present invention;
Figura 4 shows a side view of swimming goggles forming a first embodiment
of the present invention,

20 Figure b shows the swimming goggles of the first embodiment when wern;
Figure 6 shows a cross section through the lens portion and upper and lower
peripheral walls for a second embodiment of the present invention; and
Figure 7 shows a front view of swimming goggles forming & third embodiment

of the present invention;
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Figure 8 shows a front perspective view of swimming goggles forming a third
embodiment of the present invention;
Figure 9 shows a raear view of swimming goggles forming a third embodiment
of the present invention;

5 Figure 10 shows a side view of swimming goggles forming a third embodiment

of the present invention.

DETAILED DESCRIPTION QF THE INVENTION

Figures 1 1o 4 show swimming goggles 1 according a first embodiment of the

10 present invention.

The swimming goggles 1 comprises a pair of lens portions 2 (preferably
formed of polycarbonate) joined by a nose bridge 3 (preferably formed of

thermoplastic rubber (TPR})).

15
Each lens portion has an upper peripheral wall 4 extending to an upper
peripheral edge 5 (shown in Figure 3) and a lower peripheral wall 6 exiending
to a lower peripheral edge 7 (shown in Figure 33 The peripheral walls are
preferably formed of polycarbonate.

20

The upper and lower peripheral walls 4, & are continuous and completely
surround the respeciive lens portion 2. The upper and lower peripheral walls
4, 6 meel al an inside portion 10 adjacent the wearer's noge and at an outside
portion 11 adjacent the wearer's respective ear. The outside portion is

25 provided with an extension 12 for connection tc a head strap (not shown).
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The iens portions 2 and peripheral walls 4, 6 define the outer surface of the
goggles i.e. the surface which faces away from the wearer and which is in

contact with the water during use.

h

As can be clearly seen in Figure 4, the upper peripheral wall 4 is convex. By
providing an upper peripheral wall having a convex auter surface, itis possible
i reduce the drag/water resistance as the wearer moves through waler
because the water is able to flow smoothly over the upper peripheral wall

16 (which will form the leading edge as the swimmer moves through the water).

Figure 4 also shows that the lower peripheral wall 6 is convex. This helps
further reduce the water resistance as the water will Hlow smoothly over the
lower peripheral wall as the wearer moves through the waler,
15
The outer surface defined by the peripheral walls 4, 8 forms a smooth
transition with the outer surface defined by the respective lens portions 2 i.e.
the convex peripheral walls 4, 8 join the lens portions 2 {which are curved in
this embodimeant) through a continuous/smocth curve. There are no sudden
20 changes in angle between the convex peripheral walls 4, 6 and the respective

lens portions 2.

it can be clearly seen in Figure 4 that the cuter surface of the goggles 1 is a

smooth, continucus convex surface. As discussaed above, this smooth curve
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facilitates a smooth flow of water over the goggles in a manner that hsips

prevent dislodgement of the goggles.

In use, the upper peripheral edge & conlacts the wearer's brow exira-orbitally

h

and the lower peripheral edge 7 coniacis the wearer's cheekbone as shown in
Figure 5. By providing extra-orbiial goggles {as opposed {0 intra-orbital
goggles which contact the wearer inside the wearaer's aye sockel), H is
possible 1o provide gogoles which substantially fill in the wearer’s eye socket
which minimises recesses thus minimising areas of possible water turbulence.
10 Accordingly, this heips reduce water resistance and the chance of goggle

dislodgement {even in the absence of a head strap).

The upper peripheral wall 4 forms a smooth transition with the wearer’s brow
i.e. the wearer's brow and upper peripheral wall 4 form a smooth/continuous
15 curve. This makes it possible to maximise the amooth How of water over the

upper peripheral wall as the goggles do notl present a prominent leading edge.

The lower peripheral wall 8 forms a smooth transition with the wearer’s chaek
bone iLe. in use, the wearers cheek and lower peripheral wall form a
20 smooth/continuous curve. This makes it possible to maximise the smooth

flow of water over the lower peripheral wall.

The maximum distance between the upper and lower peripheral edges 5, 7
around 80mm. This is a significantly larger distance than for known goggles.

25 By providing a greater distance between the peripheral edges 5, 7, it is
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possible to provide shallowly curved upper and lower peripheral walis 4, 6
which helps to further reduce the prominence of the leading edge and thus
helps further reduce turbulence and thus minimises walter resistance and the

chance of dislodgement.

Cach upper peripheral edge 5 has an upwardly exiending tab 13 which, in
use, is overlaid by a forward edge of a swimming cap 14 as shown in Figure
5. The upwardly extending tabs 13 are formed al the outer side of the upper
peripheral edge 5 {i.e. on the area which, in use, is proximal the wearer's
10 ears) but they could allernatively be provided on the inner side {i.e. the area
which, in use, is proximal the wearer’s nose). The upwardly extending tabs 13
extend such that, in use, they rest against the wearer's brows ie. the term
‘upwards” is used to designate a direction which, in use, extends from the

peripheral edge over the wearser's rows.

15
These tabs 13 are provided such thal, in use, they may be overlaid (preferably
completely overlaid) by the forward edge of a swimming cap 14. This helps
secure the goggles against the wearer's face so that forces generated, for
example, upon diving into the walser, do not dislodgs the goggles.

20

The upper peripheral wall 4 and lower peripheral wall 8 are formed of rigid
plastic material (e.g. polycarbonate) and, in use, sit in abuiment with the
wearer's face rather than forming a water tight seal. The water ight seal
around each eye is formed by an inner peripheral wall 8 which extends

25 substantially perpendicularly from the lens portion and terminates in an inner
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peripheral edge 8. This is most clearly seen in Figure € which is a cross
section through a lens portion 2 and associated peripheral walls 4, 6 for
second embodimsent which differs from the first embodiment in that the outer
surface defined by the lens porlion 2 is planar. However, it can be seen that
5 the outer surface of the goggles of the second embodiment still forms a
smooth convex curve (with zero curvature at the lens porticns). There are no

abrupt ransitions between tha lens portion 2 and the peripheral walls 4, 6.

Figures 7 to 10 show swimming goggles 1 according a third embodiment of

10 the present invention.

The swimming goggles 1 comprises a pair of lens portions 2 (preferably
formed of polycarbonate) ioined by a nose bridge 3 (preferably formed of a
rigid plastics material such as nylon).

15
Each lens portion has an upper peripheral wall 4 and a lower peripheral wall

6. The peripheral walls are preferably formed of polycarbonate.

The uppsr and lower peripheral walls 4, 8 meet al an inside portion 10
20 adjacent the wearer's nose. The lens poriion is provided with an exiension 12

for connection to a head strap (not shown).

A water tight seal around each eye is formed by an inner peripheral wall 8
which extends substantially perpendicularly from the lens portion and

25  terminates in an inner peripheral edge 8. This is most clearly seen in Figure
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8. In this embodiment, the outer surface defined by the lens portion 2 is a
convex curve. In other embodiments (not shown), the outer surface formed
by the lens portions may be planar although still forming a smooth convax
curve {with zero curvature at the lens portions). There are no abrupt

5 transitions between the iens portion 2 and the peripheral walls 4, 6.

The lens partions 2 and peripheral walls 4, 6 define the outer surface of the
goggles ie. the surface which Taces away from the wearer and which is in
contact with the water during use.

10
As can be clearly seen In Figure 10, the upper peripheral wall 4 is convex. By
providing an upper peripheral wall having a convex ouler surface, itis possible
ic reduce the drag/waler resistance as the wearer moves through waler
because the water is able o flow smoothly over the upper peripheral wall

15 (which will form the leading edge as the swimmer moves through the waler).
The cuter surface deflects water away from the inner peripheral wall such that
the water tight seal remains uncompromised. The inventors have found that
this deflection is sufficient to enable the goggles to be worn without any head
strap.

20
Figure 10 also shows that the lower peripheral wall 6 is convex. This helps
further reduce the water resistance as the water will flow smoothly over the

lower peripheral wall as the wearer moves through the water.
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The outer surface defined by the peripheral walls 4, 6 forms a smooth
transition with the outer surface defined by the respective lens portions 2 i.e.
the convex peripheral walls 4, 6 join the lens portions 2 {which are curved in
this embodiment) through a continuous/smooth curve. There are no sudden
changes in angle between the convex peripheral walls 4, & and the respective

lens portions 2.

It can be clearly seen in Figure 10 that the outer surface ¢f the goggles 1is a
smooth, continucus convex surface. As discussed above, this smooth curve
facilitates a smooth flow of water over the goggles in a manner that forces the
gogules onio the wearer's face and helps prevent dislodgement of the

goggies (even in the absence of a head sirap).

The skilled person will appraciate thal the goggles illusirated in the Figures
and described above are examples embodying inventive concepts describaed
herein and thal many and varicus modifications can be made without

departing from the invention.
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Clalms

1. Goggles having an outer surface defined by a pair of lens portions each
5 having an upper and a lower peripheral wall exiending to an upper and lower
paripheral edge resgpectively wherain, in use, said peripheral edges are in
contact with the wearer's face, and wherein the outer surface defined by the

upper peripheral walls is convex.

6 2 Goggles according to claim 1 wherein the outer surface defined by the

lower peripheral walls is convex.

3. Goggles according to claim 1 or claim 2 wherein the outer surface

defined by the or each respective peripheral wall forms a smooth ransition

15 with the outer surface defined by the respeclive lens portions.

4. Goggles according to any one of the preceding claims wherein, in use,

the upper peripheral edge contacts the weaarer's brow extra-orbitally.

200 5. Goggles according to claim 4 wherein, in use, the upper peripheral wall

forms a smooth transition with the wearer’s brow.

8. Goggies according to any one of the preceding claims wherein, in use,

the lower peripherai edge contacts the wearer's cheekbone.
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7. Goggles according to claim € wherein, in use, the lower peripheral wall

forms a simooth transition with the wearer's chesk,

8. Goggles according to any one of the preceding claims wherein said

5 outer surface is a smooth curve.

8. Goggles according to claim 8 wherein said outer surface is a smooth

continuous curve.

16 10,  Goggles according to any oneg of the preceding claims wherein, in use,

the goggles fill the wearer’'s eve sockets to streamline the wearer’'s head.

11. Goggles according to any one of the preceding claims wherein the
maximum distance between the upper and lower peripheral edges is greater

15 than 55mm.

12.  Goggles having an outer surface defined by a pair of lens portions each
having an upper peripheral wall extending 1o an uppsr peripheral edge which,
in use, contacts the wearer's prow extrg-orbitally and a lower peripheral wall
20 extending to a lower peripheral edge which, in use, contacts the wearer’s

cheak bone.

13. Goggles according to claim 12 wherein the outer surface defined by the

upper peripheral walls is convex.
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4. Goggles according to claim 13 wherein the outer surface defined by the

lower peripheral walls is convex.

15, Goggles according to any one of claims 12 1o 14 wherein, in use, the

5 upper peripheral wall forms a smooth transition with the wearer's brow.

16. Goggles according o any one of claims 12 1o 15 wherein, in use, the

lower peripheral wall forms a smooth transition with the wearer’s cheek

17, Goggles according o any one of claims 12 to 16 wherein said outer

surface is a smooth curve.

18.  Goggles according to claim 17 wherein said outer surface is a smooth
continuous curve,

15
19,  Goggles according to any one of claims 12 to 18 wherein, in use, the

gogyles fill the wearer’s sye sockels o streamling the wearer's head.

20.  Goggles according to any one of claims 12 10 19 wherein the maximum

20 distance between the upper and lower peripheral edges is greater than 55mm.

21.  Goggles having an outer surface defined by a pair of lens portions each

having an upper and a lower peripheral wall extending to an upper and lower

peripheral edge respectively wherein, in use, said peripheral edges are in

30



WO 2012/164297 PCT/GB2012/051239

contact with the wearer's face, and wherein, in use, the goggles fill the

wearer's eye sockets to streamiing the wearer's head.

22. (Goggles according to claim 21 wherein the outer surface defined by the

h

upper peripheral wallg is convex.

23, (Goggles according to claim 22 wherein the outer surface defined by the

lower peripheral walls is convex.

10 24, Goggles according o any one of claims 21 10 23 wherain the outer

surface defined by the or each respective peripheral wall forms a smooth

transition with the ouler surface formed by the respeclive lens portions.

25. Goggles according o any one of claims 21 {0 24 wherein, in use, the

15 upper peripheral edge contacts the wearer’s brow exirg-orbitaily.

26. Goggles according o claim 25 wheregin, in use, the upper peripheral

wall forms a smooth ransition with the wearer's brow.

200 27.  Goggles according to any one of claims 21 1o 26 wherein, in use, the

lower peripheral edge contacts the wearer's cheekbone.

28. Goggles according to claim 27 wherein, in use, the lower peripheral

wall forms g smooth transition with the wearer's cheek.
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29. (Goggles according to any one of claims 21 {0 28 wherein said outer

surface is a smooth curve.

5 30, (Goggles according to claim 29 wherein sald outer surface is a smocoth

conlinuous curva.

31, Goggles according to any one of claims 21 to 30 whersin the maximum

distance between the upper and lower peripheral edges is greater than 55mm.
16

32. Goggles having an outer surface defined by a pair of lens portions each

having an upper and a lower peripheral wall extending to an upper and lower

peripheral edge respectively wherein, in use, said peripheral edges are in

contact with the wearer's face, and wherein the maximum distance between

15 the upper and lower peripheral edges is greater than 55mm.

33.  Goggles according to claim 32 wherein the outer surface defined by the

upper peripheral walls is convex.

20 34, Goggles according to claim 33 wherein the outer surface defined by the

lower peripheral walls is convex.

35.  Goggles according to any one of claims 32 to 34 wherein the outer
surface defined by the or each respeclive peripheral wall forms a smooth

25 transiiion with the outer surface defined by the respeciive lens portions.
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36.  Goggles according to any one of claims 32 to 35 wherein, in use, the

upper peripheral edge contacts the wearar's brow extra-orbitally.

5 37.  (Goggles according to claim 36 wherein, in use, the upper peripheral
wall forms a smooth transition with the wearer’s brow.
38. Goggles according o any one of claims 32 to 37 wherein, in use, the
lower peripheral edge contacts the wearer's cheekbone.
10

38. Goggles according o claim 38 wherein, in use, the lower peripheral

wall forms a smooth transition with the wearer’s cheek.

40.  Goggles according to any one of claims 32 1o 39 wherein said outer

15 swrface is a smooth curve.

41, Goggles according 1o claim 40 wherein said outer surface is a smooth

CONtinuUOUS curve.

20 42, Goggles according to any one of claims 32 ¢ 41 wherein, in use, the

goggles fill the wearer's eye sockets 1o streamiline the wearer's head.

43. Goggles having an outer surface defined by a pair of lens portions each

having an upper and a lower peripheral wall exiending to an upper and iower

33



h

1o

15

20

WO 2012/164297 PCT/GB2012/051239

peripheral edge respectively wherein, in use, said peripheral sdges are in

contact with the wearer's face, wherein the outer surface is a smooth curve.

44 (Goggles according to claim 43 wherein the outer swrface is a smooth

confinuous curve.

45 (Goggles according to claim 44 whearein the outer surface is a convex

surface.

46.  (Goggles according to any one of claims 43 to 45 wherein, in use, the

upper peripheral edge contacts the wearar's brow extra-arbitally.

47,  Goggles according to claim 46 wherein, in use, the upper peripheral

wall forms a smooth transition with the wearer's brow.

48.  (oggles according 1o any one of claims 43 {o 47 wherein, in use, the

lower peripheral edge contacts the wearer's cheekbone.

49.  Goggles according o claim 48 wherein, in use, the lower peripheral

wall forms a smooth transition with the wearer’s cheek.

50.  Goggles according to any one of claims 43 {0 48 wherein, in use, the

goggies fill the wearer's eye sockels to streamiine the wearer's head.
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51. Goggles according to any one of claims 43 to 50 wherein the maximum

distance between the upper and lower peripheral edges is greater than 55mm.

52. Goggles according 1o any one of the preceding claims wherein each
5 lens portion further comprises an inner peripheral wall which, in use, extends
to a respective inner peripheral edge which, in use, forms a seal against the

wearer's face.

53. Goggles having an outer surface defined by a pair of lens portions each
10 having an upper and a lower peripheral wall, wherein each lens portion further
comprises an inner peripheral wall which extends to a respeclive inner
peripheral edge which, in use, forms a seal against the wearer's face, and

wherein the outer surface defined by the upper peripheral walls is convex.

15 B4,  Goggles according to claim 53 wherein the outer surface defined by the

lower peripheral walls is convex.

55, {(Goggles according to claim 33 or claim 54 wherein the outer surface

defined by the or each respective peripheral wall forms a smooth fransition

20 with the outer surface defined by the respective lens portions.

56.  Goggles according to any one of claims 53 o 55 wherein said outer

surface is a smooth curve.
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57. Goggles according 1o claim 56 wherein said outer surface is a smooth

conlinuous curve.

58. Goggles according to any one of claims 53 1o 57 wherein, in use, the

5 goggles fill the wearer's eye sockets 1o sireamiine the wearer's head.

54, Goggles having an outer surface defined by a pair of lens portions each
having an upper and a lower peripheral wall, wherein sach lens portion further
comprises an inner peripheral wall which exiends io a respeclive inner
10 peripheral edge which, in use, forms a seal against the wearer’s face, and

wherein the outer surface is a smooth curve.

60. Goggles according 1o claim 58 wherein the outer surface is a smooth
CoNtinuoUs curve,

15
61.  Goggles according to claim 80 wherein the ouler surface is a convex

surface.

62. Goggles according o any one of claims §8 {0 61 wherein, in use, the

20 goggles fill the wearer’s eye sockets to streamiine the wearer’s head.

63.  Goggles according to any one of the preceding claims wherein, in use,

the wearer's nostrils remain uncovered,
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84. Goggles according to any one of the preceding claims whergin the lens

portions are joined to one ancther through a rigid nose bridge.
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