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FASTENER

The present invention relates to a fastener for

clamping a first component to a second component.

There are many known devices that are used to retain

or Jjoin components together 1in either a temporary or

permanent cohesion. Rivets and other types of deformable
clipping devices (plastic or metal) are typical of
permanent retainers. Threaded fasteners and spring-clips
(e.g. circlip types) can be wused as temporary, semi-

permanent or permanent retainers dependent on their
application. Temporary or semi-permanent retainers have

retaining mechanisms that can be easily reversed.

Threaded fasteners, whether or not they require simple
tools to operate them, take time and effort to generate
their (axial) retention capabilities. They can also be

awkward to assemble correctly in confined spaces.

Spring-clips, and circlips 1in particular, can ensure
that two or more components are not able to be separated,
but do not necessarily guarantee that the components are in
a fixed static relationship. Also, spring-clips usually

require simple tools for insertion and removal.

Thus a first aspect of the present invention provides
a fastener for clamping a first component to a second

component, the fastener having:

at least one resiliently deformable snap-fit member
which, in use, 1s inserted from a first side of the
components through a channel extending thereacross, the
snap-fit member having an abutment surface which, on

emerging from the channel, enters into snap-fit engagement
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with an opposing second side of the components to prevent

retraction of the snap-fit member, and

a spring arrangement which presses on the first side
of the components on the insertion of the snap-fit member
to apply a compressive clamping force across the components

between the spring arrangement and the abutment surface.

Advantageously, the fastener applies a compressive
clamping force in the manner of a threaded fastener, but
the use of one or more snap-fit members allows the fastener
to be more easily deployed, 1i.e. typically by simply
pushing the fastener into the components in a single
action. Further, the use of tooling to deploy the fastener

can be avoided.

The fastener may have any one or any combination of

the following optional features.

Preferably, the fastener Thas a thumb pad which
facilitates manual insertion of the snap fit member. The
thumb pad can provide a convenient location for an operator

to push on the fastener.

More preferably, the thumb pad is detachable from the
fastener. This allows the thumb pad to be removed after

deployment of the fastener.

Typically, the snap-fit member has a ramp surface
which presses against a side of the channel to laterally
deflect the snap-fit member during its insertion, the snap-
fit member returning to its pre-deflected configuration
when the abutment surface emerges from the channel. For
example, the snap-fit member can be a tine with the ramp
surface formed along at least a portion of an edge of the

tine.
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Preferably, the snap-fit member is configured to
facilitate manual release of the abutment surface from
engagement with the second side of the components. This
allows the fastener to be removed from the components.
Indeed, the fastener can be repeatably deployed and
released. For example, the snap-fit member can be shaped
so that after deployment of the fastener, the member
projects a significant distance beyond the second side of
the components, giving an operator a finger-hold on the
member which allows the operator to apply a force
sufficient to reverse the snap-fit engagement of the

abutment surface.

Preferably, the fastener has two or more snap-fit
members. More preferably, the fastener has only two snap-
fit members. Conveniently, two gside-by-side snap-fit
members can be configured to allow an operator to manually
and simultaneously release both of their abutment surfaces
from engagement with the second side of the components,

e.g. by pushing the two members together.

The spring arrangement may comprise one or more sSpring
arms which press on the first side of the components.
However, the spring arrangement can take many other forms.
For example, the spring arrangement may comprise a helical
compression spring, or a body of elastically compressible

material.

A further aspect of the invention ©provides the
combination of a fastener according to the previous aspect
(optionally having any one or any combination of the
optional features of that fastener) and a side plate having
one or more holes for forming the ends of respective
channels across the components, 1in use, the side plate

being located at the first or second side of the components
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to regpectively provide a surface on which the spring
arrangement presses, or a surface which enters into snap-

fit engagement with the abutment surface.

For example, the channel across the components may be
too wide at its exit at the second side to provide a
surface against which the abutment surface of the snap-fit
member can engage. This difficulty can, however, be
overcome by locating the side plate at the second side.
Likewise, if the channel is too wide at its entrance at the
first side to provide a suitable surface on which the
spring arrangement can ©press, this difficulty can be
overcome by locating the side plate at the first side. The
side plate can also help to spread the compressive load
exerted by the fastener e.g. to avoid causing surface

damage on the components.

The combination may further include a second side
plate which, in use, is located at the other of the first

and second sides of the components.

Embodiments of the invention will now be described by
way of example with reference to the accompanying drawings

in which:

Figures 1 shows perspective views of a fastener
according to an embodiment of the present invention (a)
before attachment of a thumb pad to the fastener, and (b)
after attachment of the thumb pad ;

Figure 2 shows schematically side views of the
fastener of Figure 1 to illustrate stages (a) to (f) in the

deployment and removal of the fastener;
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Figures 3(a) to (d) show perspective views of the
fastener of Figure 1 to illustrate stages in its deployment

through two such side plates; and

Figure 4 shows schematically a side view of a further
embodiment of a fastener according to the present

invention.

Figures 1(a) shows a perspective view of a fastener
according to an embodiment of the present invention before

attachment of a thumb pad to the fastener.

The fastener 1 1is a type of spring-clip which
advantageously possesses attributes usually associated with
a threaded fastener, such as compression clamping and
positive location resulting 1in two or more separate

components being retained in a fixed static relationship.

The fastener has three different types of spring

members.

Firstly, a pair of side-by-side, resiliently
deformable snap-fit tines 3 extend forward from fastener.
In use, the tines are pushed into the components along
respective channels which cross from one side to another of
the components (for example, the components, when
positioned in readiness to receive the fastener, may each
have a through-hole or though-holes into which the tines
can be inserted, the through-hole(s) of one component being
aligned with the through-hole(s) of the other). FEach tine
has an outwardly-facing lead-in ramp 5 which ©presses
against a side of the channel so that the tines are both
deflected inwardly during the insertion. The lead-in ramps
end in respective abutment surfaces 7. When these surfaces
exit from the channel on the far side of the components,

the tines spring outwardly to recover their pre-deflected
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configuration, and the abutment surfaces move into snap-fit
engagement with the far side of the components to prevent

retraction of the fastener.

Secondly, a pair of spring arms 9 extend inwardly from
opposing sides of the fastener. When the tines 3 are
pushed into the channel, the end portions of the arms make
contact with the side of the components having the entrance
to the channel and begin to apply a compressive force to
that side. This force progressively increases until the
abutment surfaces 7 of the +tines move into snap-fit
engagement, at which point the fastener is fully deployed.
A compressive clamping force is thus applied between the
spring arms and the abutment surfaces urging the components
to come together. The distance along the line of insertion
between the end portions of the spring arms and the
abutment surfaces, relative to the thickness of the
components, as well as the compliance of the spring arms,
determines the strength of the clamping force. As the
fastener provides little or no mechanical advantage, this
force 1s also the resistance which an operator must

overcome in order to deploy the fastener.

Thirdly, a further pair of spring arms 11 extend
rearwardly from the fastener to allow removable attachment
of a thumb pad 13. The further spring arms end in tabs 15
which reversibly clip around corresponding recesses 17 in
the pad. A central projection 19 extending rearwardly from
the fastener fits into a corresponding central cavity 21 of
the pad, the projection having shoulders 23 to support the
pad. The pad provides a comfortable pressure-distribution
area for manual deployment of the fastener. The arrow in
Figure 1(a) indicates the direction of attachment of the

thumb pad onto the <fastener. Figures 1(b) shows a
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perspective view of the fastener after attachment of the

thumb pad.

Figure 2 shows schematically side views of the
fastener of Figure 1 to illustrate stages (a) to (f) in the
deployment and removal of the fastener. In Figure 2(a) the
fastener 1 is offered-up to the two components 25, 27, the
tines 3 of the fastener being aligned with the entrances to
channels 29, 31 across the components, each channel itself
being formed by aligned through-holes in the components.
In Figure 2(b) the fastener is engaged with the components
by inserting the forward ends of the tines into the
channels, pressure (indicated by the arrow) being exerted
on the thumb pad 13. In Figure 2(c) the tines are pushed
through the channels by further pressure on the thumb pad,
the tines bending together under a sideways force exerted
on lead-in ramps 5. In Figure 2(d) the insertion continues
and the end portions of the spring arms 9 make first
contact with a side of the components. In Figure 2 (e)
further pressure on the thumb pad (indicated by the double
arrows) results in the abutment surfaces 7 exiting the
channels, whereupon the tines spring outwardly, and the
abutment surfaces enter into snap-fit engagement with the
far side of the components. The components are now held
together by a compressive clamping-force exerted between
the spring arms 9 and the abutment surfaces 7. Finally, as
shown in Figure 2(f), to remove the fastener, a sideways
force (indicated by the arrows) can be exerted on the ends
of the tines 1, which extend a distance beyond the far side
of the components. This moves the abutment surfaces out of
engagement with the side of the component and allows the
fastener to be retracted. As there is little or no load
generated in the tines in a direction perpendicular to the

action of the spring arms 9, rapid release of the fastener
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is easily administered by manually pinching or squeezing

the tines together.

If the channels through the components are poorly
shaped to apply a force to the lead-in ramps 5, do not have
surfaces suitably 1located to engage with the abutment
surfaces 7 or spring arms 9, or have surfaces that might be
damaged by direct contact with the fastener, then side
plates having holes for receiving the tines can be located
at the sides of the components. Figures 3(a) to (d) show
perspective views of the fastener 1 of Figure 1 to
illustrate stages in its deployment through two such side
plates 29, 31. Evidently, two components to be held
together can be sandwiched Dbetween the plates, the
components having a through channel or channels aligned
with the holes 33 of the side plates. In Figures 3(a) to
(c) the fastener 1 1is viewed from one side of the side
plates 29, 31, and in Figure 3(d) from the other side of
the side plates. The side plate 29 provides a surface on
which the spring arms 9 can press, and the side plate 31
provides a surface on which the abutment surfaces 7 can
enter 1into snap-fit engagement. The holes of the side
plates are spaced an appropriate distance apart such that
the lead-in ramps 5 press against the sides of the holes as

the fastener is inserted to squeeze the tines together.

The configuration of the fastener can be varied to a
large degree depending on the particular application. For

example, Jjust some of the variables are:

- overall size of fastener

- shape and rate of spring arms which apply the

compressive clamping force

- overall clamping length
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- gize and shape abutment surfaces

- length of tines

Further, although the fastener of the embodiment
described above is suitable for direct manual deployment,
in other embodiments, the fastener may be configured such
that the force needed to deploy the fastener e.g. requires
the fastener to be struck by a percussive instrument such
as a hammer or mallet. Possibly then also a tool will be
required to squeeze the tines together to remove the
fastener. However, such a configuration allows a greater
clamping force to be applied by the fastener. Figure 4
shows schematically a side view of a further embodiment of
a fastener 41 according to the present invention. Like the
fastener of the first embodiment, the fastener of the
further embodiment has tines 43, lead-in ramps 45, abutment
surfaces 47, and spring arms 49. However, the fastener now
has a percussion surface 51 for receiving the strike of a
percussive instrument. Further the tines are longer and of
different lengths to accommodate wider components of non-
constant width. Also the fastener may have locater
projections 53 to create gspecific (e.g. sprung) location
points that not only locate the fastener in a specifically
required position but also act as lateral locators to
prevent lateral displacement of the fastener during a

percussive insertion.

While the invention has been described in conjunction
with the exemplary embodiments described above, many
equivalent modifications and variations will be apparent to
those skilled in the art when given this disclosure.
Accordingly, the exemplary embodiments of the invention set
forth above are considered to be illustrative and not

limiting. Various changes to the described embodiments may
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be made without departing from the spirit and scope of the

invention.
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11
CLAIMS
1. A fastener (1, 41) for clamping a first component (25)
to a second component (27), the fastener having:

at least one resiliently deformable snap-fit member
(3, 43) which, in use, 1s inserted from a first side of the
components through a channel (29, 31) extending
thereacross, the snap-fit member having an abutment surface
(7, 47) which, on emerging from the channel, enters into
snap-fit engagement with an opposing second side of the
components to prevent retraction of the snap-fit member,
and

a spring arrangement which presses on the first side
of the components on the insertion of the snap-fit member
to apply a compressive clamping force across the components

between the spring arrangement and the abutment surface.

2. A fastener according to claim 1, having a thumb pad
(13) which facilitates manual insertion of the snap fit

member.

3. A fastener according to claim 2, wherein the thumb pad

is detachable from the fastener.

4. A fastener according to any one of the previous
claims, wherein the snap-fit member has a ramp surface (5,
45) which ©presses against a side of the channel to
laterally deflect the snap-fit member during its insertion,
the snap-fit member returning to its pre-deflected
configuration when the abutment surface emerges from the

channel.

5. A fastener according to any one of the previous
claims, wherein the snap-fit member 1is configured to

facilitate manual release of the abutment surface from
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engagement with the second side of the components,

whereupon the fastener can be removed from the components.

6. A fastener according to any one of the previous

claims, having two or more snap-fit members.

7. A fastener according to any one of the previous
claims, wherein the spring arrangement comprises one or
more spring arms (9, 49) which press on the first side of

the components.

8. The combination of a fastener according to any one of
the previous claims and a side plate (29), the side plate
having one or more holes (33) for receiving the or each
snap-fit member, and, in use, being located at the first or
second side of the components to respectively provide a
surface on which the spring arrangement presses, or a
surface which enters into snap-fit engagement with the

abutment surface.

9. The combination according to claim 9, further
including a second side plate (31) which, in wuse, 1is
located at the other of the first and second sides of the

components.

10. The combination of a fastener and one or more side
plates as any one herein disclosed with reference to and/or

as shown in the accompanying drawings.
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