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Description

The present invention is generally related to diving
and swimming equipment or appliances, such as flip-
pers, masks, goggles and the like having a seat adapted
to be engaged by or onto a part of the user's body (foot-
face).

More particularly, the invention is directed to a back
strap for such diving equipment of the type including a
substantially elastic band whose ends are connected to
respective attachment members to be fastened to the
equipment, at opposite sides of said seat, and at least
one of which is provided with adjustment means to vary
the length of the strap.

Straps of the above-referenced type are known, for
instance, from ltalian Utility Model n. 197.555 in the
name of the same Applicant, and from U.S. Patent No.
4.607,398. In both cases the attachment members of
the strap, which are permanently fastened to the diving
equipment structure, are provided with an adjustment
device formed by a swinging latching lever which is nor-
mally kept, under the action of a spring, into engage-
ment with latch teeth formed along the corresponding
strap end, which is turned around a pin carried by the
body of the attachment member.

According to this solution, adjusting the strap length
is comfortable an easy but, particularly as far as flippers
are concerned, wearing and unwearing may result re-
markably laborious and tiring. Namely, unwearing re-
quires lengthening the strap at one or both ends and
then disengagement thereof from the user's heel by slid-
ing the strap beyond the foot.

In order to overcome this drawback, U.S. Patent No.
4,795,385 provides that each attachment member has
a buckle construction, with a stationary part permanent-
ly coupled with a respective side of the flipper and a
movable part carrying the adjustment device, which can
be connected to each other by to perform quick opening
and closing of the strap. This snap-fit system corre-
sponds to that of a usual buckle employed since long in
the most various applications, and release of which re-
quires elastically pushing the two latch levers of the
movable part towards each other, by at least two fingers
of the user's hand, so has to perform disengagement
thereof from the stationary part. Considering the encum-
brance of the buckle as a whole, the size of the latching
lever of each strap adjustment system is necessarily lim-
ited, whereby the length of the respective lever arm
through which release of the strap can be operated is
consequently limited. Accordingly, operation of the ad-
justment levers may result difficult and requires a re-
markable effort.

Even opening of the or each buckle, besides nec-
essarily requiring a manual intervention, is uncomforta-
ble and involves a certain effort, also owing to the rela-
tively advanced position of these buckles relative to the
user's foot. This inconvenience is particularly critical in
connection with unwearing flippers by a diver equipped
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with a full diving gear.

The object of the present invention is to overcome
the above drawbacks, and namely to provide a back
strap of the above-referenced type whose opening and
quick closing are made more comfortable and conven-
ient, with a minimum effort, and by means of a construc-
tion which is not negatively affecting functionality of the
adjustment means of the strap length.

Afurther object of the present invention is to provide
a back strap of the above-referenced type whose buckle
means performing opening and closing thereof are con-
structively simple, functional and inexpensive.

Another object of the invention is to provide a back
strap of the above-referenced type which, particularly
as far as application to a flipper is concerned, does not
necessarily require a manual intervention for opening
thereof.

A further object of the invention is to provide a back
strap of the above-referenced type which, also in the
opening position of the buckle means, remains perma-
nently anchored to the diving equipment at both end
thereof, thus preventing any risks of accidental lost.

These and further objects are achieved, according
to the invention, by virtue of the fact that an adjustable
back strap for diving and swimming equipment of the
type set-forth at the beginning is primarily characterized
in that it is formed by two distinct and separate strap
sections, each of which is connected at one end to a
respective attachment member, and that said buckle
means are applied to the ends of said two strap sections
opposite to the respective attachment members.

The buckle means may comprise in practice a sin-
gle buckle having quick opening and closing perform-
ance, which is preferably arranged substantially in the
central area of the strap. Accordingly the two strap sec-
tions have a symmetrical configuration; alternatively,
asymmetrical arrangements may also be contemplated,
locating the buckle in a lateral area of the strap.

According to a preferred embodiment of the inven-
tion, a relatively soft bearing element is associated to
the buckle to lay against the part of the user's body.

Preferably the buckle comprises at least a female
coupling member and a male coupling member perma-
nently anchored to the one and, respectively, to the oth-
er strap section, these male and female coupling mem-
bers being snap engageable with each other upon mu-
tual engagement thereof along a first direction, and be-
ing disengageable from each other following application
from outside of a thrust along a second direction per-
pendicular to the first direction.

To such effect, the buckle conveniently comprises
a movable release member separated from said male
and female coupling members and elastically displace-
able from an inoperative position towards an operative
position to release said male coupling member relative
to said female coupling member along said second di-
rection.

By virtue of the above features, the back strap ac-
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cording to the invention provides the following advan-
tages:

- operation of the adjustment means to vary the strap
length is extremely easy: in order to shorten the
strap and increase the retaining force thereof, it is
sufficient to pull the two tails thereof coming out
fromthe attachment members incorporating the ad-
justment means; to lengthen the strap and thus de-
crease its retaining force, it is sufficient to operate
the latch levers of the adjustment means which, due
to a longer lever arm thereof, are particularly func-
tional;

- opening of the strap is particularly comfortable, can
be performed by a single finger of the user's hand
and, due to the rear positioning of the buckle, the
user has not to elongate excessively his arm;

- particularly as far as application of the back strap to
aflipperis concerned, openingthereof can be easily
and conveniently carried out by the heel or the sole
of the other foot, either standing on a boat or wharf,
or staying in the water,

- wearing again the equipment is easy, without any
need of modifying the adjustment of the strap
length: in this case it is in fact sufficient to close
again the buckle behind the corresponding part of
the user's body.

The strap according to the invention is applicable in
a particularly advantageous way to flippers, but can be
equally usefully employed in the case of other diving and
swimming equipment, such as masks and goggles.

The invention will now be disclosed in detail with
reference to the accompanying drawings, related to ap-
plication of the back strap to a flipper, wherein:

- figure 1is a perspective and partially exploded view
showing a back strap according to a first embodi-
ment of the invention applied to a swimming flipper
and shown in the closed condition thereof,

- figure 2 is a view similar to figure 1 showing part of
the back strap in the opened condition,

- figure 3 is a view similar to figure 2 but partially bro-
ken,

- figure 4 is a front elevational view according to ar-
row |V of figure 1,

- figure 5 is a lateral elevational view of figure 4,

- figure 6 is a top plan view of figure 4,

- figure 7 is a vertically sectioned view along line VII-
VII of figure 6,

- figure 8 is a horizontally sectioned view along line
VIII-VIII of figure 4,

- figure 9 is a vertically sectioned view along line IX-
IX of figure 4,

- figure 10 is a diagrammatic perspective view show-
ing a first variant of the back strap according to the
invention depicted in the open condition,

- figure 11 is a view similar to figure 10 of a second
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variant of the invention,

- figure 12 is a sectioned view along line XII-XII of
figure 11, and

- figure 13 is a perspective and enlarged view of a
detail of the back strap shown in figures 1 trough 9.

Referring initially to figures 1-9 of the drawings, ref-
erence F generally designates the rear portion of a
swimming flipper, of a generally conventional type for
instance disclosed and illustrated in U.S. Patents No.
5,163,859; 5,435,764, 5,324,219 and 5,358,439 in the
name of the same Applicant. Briefly, the flipper F com-
prises a relatively rigid blade P and a shoe S, made of
a relatively soft material, permanently connected to the
blade P by overmoulding and open at its end opposite
to the blade P. The shoe S thus defines a receptacle R
which is rearwardly open and lowerly delimited by a
base or sole B of the same relatively rigid material form-
ing the blade P. Two outer and juxtaposed head pins M,
normally formed integrally with the blade P upon mould-
ing thereof, are

These pins M define anchoring elements for an ad-
justable back strap according to the invention, generally
designated as 1.

According to a first aspect of the invention, the ad-
justable back strap 1 is formed by two strap sections 1a,
1b, which are distinct and separate from each other and
both normally made of elastomeric material. In accord-
ance to a second aspect of the invention, the two strap
sections 1a, 1b can be mutually connected and discon-
nected at the respective inner ends by means of a quick-
ly openable and closable buckle 2 which, in the case of
the shown example, is located in correspondence of the
central area of the strap 1, whereby the two sections 1a,
1b have same length. However different configurations
may also be envisaged, in which the buckle 2 is for in-
stance located laterally, whereby the strap sections la,
1b have a non-symmetrical design.

The free end of each strap section 1a, 1b is con-
nected to a respective attachment member 3, of a gen-
erally conventional type incorporating an adjustment de-
vice provided to vary the operative length of each strap
section 1a, 1b, i.e. the total useful length of the strap 1.

The attachment members 3 may be, for instance,
of the type disclosed and illustrated in already men-
tioned ltalian utility model No. 197.555 and in U.S. Pat-
ent No. 4,607,398. Briefly, each attachment member 3
comprises a body 4 formed with a double aperture 5 for
engagement and permanent anchoring thereof to a re-
spective lateral head pin M of the flipper F, and also car-
rying a roller 6 around which the outer end of the respec-
tive strap section 1a, 1b is wound. This inner end, whose
tip tail is designated as 7, is formed with a number of
transverse tooth projections 8 cooperating, in a known
way, with a latching lever 9 which is swingable around
a pin 10 and is normally kept, by the action of a spring
member not illustrated, into engagement with the tooth
projections 8. When the front area of the latch lever 9 is
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manually pushed, disengagement of the tooth projec-
tions 8 therefrom is performed, which consequently en-
ables slipping the end of the corresponding strap section
1a, 1b, so as to allow lengthening member 3. While in
the shown example both attachment members 3 are
provided with a respective length adjustment device, it
is to be pointed out that such a device could be applied
only to one or to the other of the attachment members 3.

The buckle 2 is essentially formed by a female cou-
pling member 11 and by a male coupling member 12
adapted to be snap connected to each other and quickly
disconnected.

The female coupling member 11 comprises a base
plate 13 having an arcuated design, whose curvature
corresponds to the average back curvature of a foot
heel, and which is made of a relatively rigid material pref-
erably consisting of a moulded thermoplastic material.
The base plate 13 is rigid, since for instance integrally
formed by moulding, with a shell-like body 14 having,
near to its outer side, a recess 15 (figure 8) housing
therein an enlarged end head 16 of the strap section la.
This strap section la is thus permanently anchored to
the female coupling member 11, whose opposite side is
open and has an oblique edge 17.

Superiorly, the body 14 is formed with a window-like
opening 18 (figures 3 and 7) whose outer edge, i.e. the
one facing towards the oblique edge 17, defines a hook-
ing member 19, the function of which will be clarified
here below.

Lowerly, the body 14 is formed with a grooved guide
appendage 20 which, owing to the oblique configuration
of the edge 17, projects outwardly from the side opposite
to the strap section 1a.

Preferably, but not necessarily, the face of the base
plate 13 which is opposite to the body 14 is covered with
a pad member 21 made of a relatively soft and flexible
material, for instance elastomeric material or thermo-
plastic rubber, which is secured to the female coupling
member assembly 14 normally by overmoulding. As
better depicted in figures 8 and 9, the perimetral edges
of the base plate 13 are incorporated within the pad el-
ement 21, i.e. are entirely covered thereby.

The pad element 21 is integrally formed with a
bracket portion 22 projecting in a cantilever fashion
above the window opening 18 of the body 14. This
bracket part 22, which is thus springing relative to the
body 14, centrally carries a push and is resiliently dis-
placeable due to springing of the bracket part 22, such
as explained herebelow, between an inoperative raised
position and an operative lowered position in which it
penetrates into the window opening 18. As it will also
become apparent in the following, the push button 23
constitutes a movable release member, physically sep-
arated from the male and female coupling members 11,
12, by means of which opening of the buckle 2 is to be
operated. The upper end of the push button 23, secured
to the bracket part 22 through a restrained-joint connec-
tion or any other equivalent system, may be convenient-
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ly covered by an enlarged anti-slip element 24 fixed onto
the bracket part 22.

The male coupling member 12 comprises a body
25, also having a generally shell-like configuration and
normally made of a moulded thermoplastic material,
which is formed in correspondence of its outer side with
a recess 26 housing an enlarged end head 27 of the
strap section 1b, which is thus permanently anchored to
the male coupling member 12. The inner side of the
body 25 is open and has an oblique edge 28 comple-
mentary to the oblique edge 17 of the body 14 of the
female coupling member 11.

An upper springing arm 29 having a hooking tooth
30 complementary to the hooking member 19, and a
lower tubular guide element 31 complementary to the
guide appendage 20 of the female coupling member 11,
are integrally formed within the body 25.

Reference 47 designates a safety-catch member,
preferably but not necessarily provided for preventing
accidental opening of the buckle 2. As shown in better
detail in figure 13, the safety catch member 47 compris-
es a slider having at one end a manually operable outer
knurled knob 48 projecting rearwardly of the female cou-
pling member 11, at the opposite end an inner stop head
49 placed beneath the arm 29, and an intermediate
shank 50 (normally having a prismatic shape) slidably
fitted under friction along a horizontal slot 51 of the fe-
male coupling member 11. Through the outer knurled
knob 48, the safety catch 47 is displaceable along the
slot 51 between a lock position (towards the right in the
drawings) in which the even in case of pressure upon
the push button 23, and an unlock position (towards the
left in the drawings) in which elastic deformation of the
arm 29 following operation of the push button 23 is in-
stead enabled. Retaining formations of the safety catch
47 in either positions can also be provided.

From the above disclosure, it will be apparent that
the buckle 2 of the strap 1 according to the invention has
a general configuration conceptually similar to that of a
buckle for motorvehicle safety belts, having a push but-
ton for quick release of a male hooking member relative
to a female hooking member. The elastic member per-
forming quick separation between the two male and fe-
male hooking members (which in the buckles for motor-
vehicle safety belts is constituted by a suitable inner
spring) is, according to the invention, formed by the two
strap sections 1a, 1b themselves which, in use with the
buckle 2 in the closed condition, are kept under resilient
traction.

More specifically, operation of the buckle 2 accord-
ing to figures 1-9 is as follows.

In the open condition, depicted in figures 2 and 3,
the female coupling member 11 and the male coupling
member 12 are separated form each other, with the re-
spective strap sections 1a, 1b permanently anchored to
the opposite sides of the receptacle R of the flipper F,
due to engagement of the respective attachment mem-
bers 3 onto the head pins M.
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The user can easily fit his foot into the flipper recep-
tacle R, and then restrain the heel relative thereto fol-
lowing closure of the buckle 2. To do so, it is sufficient
to bring the female coupling member 11 and the male
coupling member 12 together, introducing and sliding
the guide appendage 20 of the former into the tubular
guide element 31 of the latter, and then fitting the arm
29 of the latter into the body 14 of the former, after po-
sitioning the safety catch 47 in the unlock condition. Fol-
lowing this action, the hooking tooth 30 snap-fits within
the window opening 18, thus engaging behind the hook-
ing member 19 so as to lock the male coupling member
12 relative to the female coupling member 11, such as
shown in detail in figures 7 and 8. In this position, the
oblique edges 17 and 28 of the body 14 and of the body
15 of the two coupling depicted in figures 1 ad 4 through
6, thus defining a single closed cover housing. The heel
of the user's foot thus comfortable bears against the soft
pad element 21, and the length of the strap 1 formed by
the two sections 1a, 1b connected therebetween by the
buckle 2 can be easily adjusted by means of the two
adjustment devices 9. In this condition, as shown in bet-
ter detail in figures 7 and 9, the push button 23 is posi-
tioned immediately above the hooking tooth 30 engaged
within the window opening 18, and is held in its raised
inoperative position by the springing bracket part 22. Po-
sitioning of the safety catch 47 in the locking condition
prevents accidental opening of the buckle 2 such as pre-
viously explained.

To operate opening of the buckle 2 it is sufficient,
following manual displacement of the safety catch 47 to
the unlock position, to apply a pressure from above
downwardly onto the springing bracket part 22, acting
on the anti-slip element 24, so as to urge the push button
23 towards the window opening 18. This operation can
be carried out manually, with a single user's finger or -
more comfortably - with the other user's foot. Lowering
of the push button 23 causes elastic downward defor-
mation of the springing arm 29 and, consequently, dis-
engagement of the hooking tooth 30 relative to the hook-
ingmember 19. Since as explained in the worn condition
of the flipper on the user's foot the two strap sections
1a, 1b are normally under tensile stress, resilient action
thereof produces quick separation between the female
coupling member 11 and the male coupling member 12,
whereby the user's foot can be promptly withdrawn from
the receptacle R of the flipper F without any hindrance.

In summary, opening of the buckle 2 according to
the preferred embodiment of figures 1-9 is in practice
carried out following a thrust applied from outside along
one direction which is at right angle relative to the cou-
pling/uncoupling direction of the female and male cou-
plingmembers 11, 12. This direction might however also
be oblique or parallel with respect to the coupling/un-
coupling direction between the female and male cou-
pling members 11, 12, as in the case of the alternative
embodiment which will be further disclosed with refer-
ence to figure 10.
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As previously clarified, the strap 1 according to the
invention can be applied not only to flippers, but also to
any other diving or swimming equipment having a seat
adapted to be engaged by a part of the user's body and
to be closed thereagainst. Examples of such equipment
include diving masks, swimming goggles and the like.
In these cases, the two strap sections 1a, 1b will be per-
manently anchored at the opposite sides of the equip-
ment body (the frame carrying the transparent visor of
a diving mask, the frames carrying respective transpar-
ent lenses of the goggles), and the arrangement of the
buckle 2 will be substantially identical to that previously
disclosed. The only remarkable difference may consists
of a different and lower curvature of the base plate 13
and related soft pad element 21 of the female coupling
member 11. Moreover, the release push button 23 could
in these cases be arranged below instead of above the
buckle 2. This arrangement can evidently be obtained
simply turning the buckle 2 upside down, and accord-
ingly the thrust onto the release push button 23 to oper-
ate opening of the buckle 2 will be directed from below
upwardly. This arrangement may also be employed
when the buckle 2 is applied to a flipper: in this case,
opening could be operated by the same user's foot
wearing the flipper, abutting the push button 23 against
any available reaction surface.

As also previously pointed out, the buckle 2 may be
positioned, instead of in correspondence of the central
area of the strap 1, in a lateral area thereof: accordingly
the two strap sections 1a, 1b shall evidently have an un-
even length.

Naturally the details of construction and the embod-
iments may be widely varied with respect to what has
been disclosed and illustrated, without thereby depart-
ing from the scope of the present invention, such as de-
fined in the appended claims. Thus, for instance, the
locking and unlocking system between the two elements
constituting the buckle 2 may be different from that dis-
closed and illustrated in the example of figures 1-9, and
for instance be provided, as shown in figure 10, with a
conventional construction such as disclosed and shown
in wherein the male coupling member 12 has a pair of
juxtaposed springing arms 41 with respective hooking
teeth 42 adapted to snap-fit engage corresponding re-
cesses 43 of the female coupling member 11. This so-
lution, while ensuring easy and convenient locking and
unlocking performances, is however less comfortable
for the user, since unlocking thereof requires application
of two opposite thrust forces upon said springing arms,
and thus operation of at least two fingers of the user's
hand. Moreover, in the case of application of the strap
according to the invention to a flipper, such a construc-
tion is less advantageous than the one disclosed with
reference to the embodiment shown in the drawings,
since opening of the buckle 1 could not be operated by
the user's foot.

According to a further alternative embodiment,
shown in figures 11 and 12, the male coupling member



9 EP 0 792 666 A2 10

12 has a springing wing 44 adapted to be fitted into the
female coupling member 11 and formed with a button
45 snap-fit engageable into a back hole 46 of this female
coupling member 11. This solution, also constructively
simple, provides with respect to the embodiment of fig-
ure 10 the advantage of being operable, so as to open
the buckle 2, by pressing the button 45 with a single us-
er's finger or even with his foot.

Also the construction and arrangement of the push
button 23 previously disclosed with reference to the pre-
ferred embodiment of figures 1-9 may be different: in
particular, the elastic member keeping this push button
3inits inoperative position could be constituted, instead
of the springing bracket part 22 integrated with the pad
element 21, by a suitable return spring. Additionally the
anti-slip element 24 may have a concave shape so as
to allow convenient operation thereof by means of an
auxiliary tool, for instance constituted by a simple rod
equipping or anyhow available to the user. Lastly, the
push button 23 may be integrated with a projecting lever
or arm, for instance upwardly inclined, for a more con-
venient actuation thereof.

Claims

1. Adjustable back strap for diving and swimming
equipment (F) having a seat (R) to be engaged by
or onto a part of a user's body, comprising a sub-
stantially elastic band (1) whose ends (7) are con-
nected to respective attachment members (3) to be
fastened to said equipment (F), at opposite sides of
said seat (R) and at least one of which is provided
with adjustment means (9) to vary the length of the
strap (1), and wherein buckle means (2) are provid-
ed to perform quick opening and closing of the strap
(1), characterized in that said strap (1) is formed by
two distinct and separate strap sections (1a, 1b),
each of which is connected at one end (7) to a re-
spective attachment member (3), and in that said
buckle means (2) are applied to the ends (16, 27)
of said strap sections (1a, 1b) opposite to the re-
spective attachment members (3).

2. Strap according to claim 1, characterized in_that
said buckle means comprise a single buckle (2).

3. Strap according to claim 2, characterized in that
said single buckle (2) is arranged substantially in a
central area of the strap (1), whereby said two strap
sections (1a, 1b) have substantially even length.

4. Strap according to claim 2, characterized in that a
relatively soft bearing element (21) is associated to
said buckle (2) to lay against said part of the user's
body.

5. Strap according to claim 2, characterized in_that
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10.

11.

said buckle (2) comprises a female coupling mem-
ber (11) and a male coupling member (12) perma-
nently anchored each to a respective strap section
(1a, 1b), said female and male coupling members
(11, 12) being snap engageable with each other up-
on mutual connection thereof along a first direction,
and being disengageable from each other following
application from outside of a thrust along a second
direction perpendicular to said first direction.

Strap according to claim 5, characterized in that, in
use, said second direction is normally oriented from
above downwardly.

Strap according to claim 5, characterized in that the
buckle (2) comprises a movable release member
(23) carried by one of said female and male cou-
pling members (11, 12) and elastically displaceable
from an inoperative position towards an operative
position of disengagement of said male coupling
member (12) relative to said female coupling mem-
ber (11) along said second direction.

Strap according to claim 7, characterized in that it
further comprises safety catch means (47) manual-
ly operable between a rest position and a work po-
sition to prevent accidental displacement of said
movable release member (23) from said inoperative
to said operative piosition.

Strap according to claim 7, characterized in_that
said release member is a springing push button (23,
22).

Strap according to claim 9, characterized in that:

- said female coupling member (11) comprises a
substantially rigid hollow body (14) having a
hooking seat (18), and a springing bracket ele-
ment (22) permanently and externally connect-
ed to said hollow body (14),

- said push button (23) is carried by said spring-
ing bracket element (22) above said hooking
seat (18) of said hollow body (14) of the female
coupling member (11),

- said male coupling member (12) comprises a
substantially rigid hollow body (25) provided
with one springing-arm inner appendage (29)
having a hooking tooth (30) complementary to
said hooking seat (18) of said body (14) of the
female coupling member (11) and snap en-
gageable therewith beneath said push button
(23).

Strap according to claim 10, characterized in_that
said bodies (14, 15) of said female and male cou-
pling members (11, 12) are further provided with re-
spective slidably-cooperating inner guide means
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13.

14.

15.

16.

17.
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(20, 31).

Strap according to claim 10, characterized in_that
said bodies (14, 25) of said female and male cou-
pling members (11, 12) define, in their mutually cou-
pled condition, a closed cover housing.

Strap according to claim 10, characterized in that a
relatively soft pad member (21) to lay against said
part of the user's body is associated to said body
(14) of said female coupling member (11), said pad
member (21) being formed integrally with said
springing bracket element (22) carrying said re-
lease push button (23).

Swimming flipper (F) comprising a blade (P) and a
shoe (S) fixed to the blade (P) and open on the side
opposite to said blade so as to define a receptacle
(R) for introduction of the user's foot, and a retaining
band of the foot heel connected to opposite sides
(M) of said receptacle (R), characterized in that said
retaining band is constituted by an adjustable back
strap (1) according to one or more of claims 1
through 13.

Flipper according to claim 14, characterized in that
said attachment members (3) connected to said two
strap sections (1a, 1b) are permanently and pivot-
ally anchored to said opposite sides (M) of said re-
ceptacle (R).

Diving mask comprising a frame carrying a trans-
parent visor and a retaining band (1) of the mask
relative to the user's head connected at opposite
sides of said frame, characterized in that said re-
taining band is constituted by an adjustable back
strap (1) according to any of claims 1 through 13.

Swimming goggles comprising a pair of frames car-
rying respective transparent lenses and a retaining
band connected to opposite sides of said frames,
characterized in that said retaining band is consti-

tuted by an adjustable back strap according to any
of claims through 13.
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