
GB 2 020 733 B SPECIFICATION                                        in
arrays resembling the blades of a propellor, or in spiral or staggered
configurations. Fasteners                                             On
the side of the head remote from the pillar, the fastener may be formed
with a formation to engage 5 The present invention relates to fasteners for
use in    70 or retain a second component to a panel. The apertured
supports, and particularly concerns       fastener is particularly
described in conjunction with fasteners for securing trim panels in
automobiles.  a trim panel engaging shank extending from the Trim panels
are usually of fibreboard construction,  head and surmounted by a radially
enlarged retain- and are removably secured to vehicle interiors to  ing
disc, but it is understood that this formation may 10 provide a decorative
effect.                    75 be omitted or replaced by any other
convenient fix In accordance with the present invention, a       detail,
clip, stud, strap or other feature. one-piece reusable plastics fastener,
for use in an   The fastener shown has a head constituted by a apertured
support, comprises a substantially rigid  dished skirt, a trim panel
retaining formation extend- pillar having at one end a radially enlarged
head, the  ing from the convex side of the skirt, the formation 15 pillar
having a plurality of laterally projecting and  80 comprising an enlarged
disc supported by a shank longitudinally extending substantially rigid
webs,  extending from the skirt. The shank is preferably and there being at
least one thin plate arranged    made barrel-shaped, to have a convex
outline when between at least one adjacent pair of the webs, with  viewed
from the side. This ensures that an equal inner substantially contiguous
edges of the or each  degree of retention is achieved on the trim panel 20
of the plates being attached to and extending   85 regardless of the trim
panel thickness, as substan- laterally outwardly no further than the two
webs    tially only a line contact exists between the shank adjacent
thereto, and with the radial extent of the  and the trim panel. webs being
less than the maximum radial extent of     An attribute of the present
fastener is that it may the or each of the plates whereby, in use, the webs
be removed and inserted several times without. 25 serve to centre the
fastener in an aperture of  90 significant damage either to itself or to a
paint predetermined size at the same time as the or each  surface on the
panel in which it is used. of the plates flexes during insertion of the
fastener  To enhance operator safety, and to prevent possi- through the
aperture.                               ble damage to soft trim materials
retained by the In the preferred embodiment, the pillar has four  fastener,
the tapered extremity of the pillar may be 30 longitudinal webs which taper
towards the free end    95 provided with an enlarged rounded nosepiece. of
the pillar and are equally spaced angularly round   Three embodiments of
the invention will now be the pillar in an X-shaped or cruciform
cross-section,  described in detail with reference to the accompany- but
other shapes of cross-section are envisaged such  ing drawings, in which:-
as L,Y,H,1 or Z.                                      Figure 1 is a side
elevation of a first fastener 35  In an alternative embodiment, the pillar
may have   100 according to the present invention; only two diametrically
opposed webs, and the plates   Figure 2 is an end view of the fastener of
Figure 1, may be triangular, semicircular or semi-elliptical in .  seen in
the direction of arrow A in the Figure; shape and may be arranged to extend
on one or both    Figure 3 is a cross-section taken in the plane 1ll-1ll
sides of the plane of webs, the plates being arranged  of Figure 1; 40 in
planes perpendicular or oblique to the axis of the   105   Figure 4 is a
section taken on line IV-IV of Figure 2; pillar.
Figure 5 is side elevation of a second fastener; The webs may extend the
entire length of the pillar  Figure 6 is a sectional view of the fastener
of or may be confined only to a part thereof.          Figure 5, showing
the fastener mounted in panels of If the fastener is formed with
transversely oriented  two different thicknesses; and 45 plates between
each adjacent pair of webs,then if    110   Figure 7shows a third fastener,
incorporating a only one plate is present between each pair of webs,
spherical nosepiece at the end of the pillar remote the plates are usually
arranged in one plane perpen-  from the skirt. dicular to the axis of the
pillar, but they can be    Referring now to the Figures, there is seen in
staggered, and if two or more plates are present they  Figures 1 to 4 a
fastener having a disc 1, a shank 2 50 may be arranged in two or more
parallel planes in    115 and a head which is constituted in the present
coplaner or staggered relationship.                 embodiment by a dished
skirt 3. The disc 1 is coaxial If the fastener is formed with obliquely
oriented  with the shank 2. The shank is substantially circular plates
between the webs, the plates may be inclined  in cross-sectional outline
but has two indentations 4 either on the radial or the circumferential
direction  which make the shank resiliently deformable in the 



55 with respect to the pillars. As is the case with  120 radial direction.
The shank 2 is also shaped to have a fasteners in which the plates are
transversely      greater diameter at its midheight than at its ends, the
arranged, the obliquely arranged plates may be      effect being to give
the shank a convex outer surface provided singly or plurally between
adjacent webs.  which is substantially part-spherical. The skirt 3 is a If
a single obliquely arranged plate is provided  thin circular dished
portion, tapering in thickness 60 between each adjacent pair of webs, the
plates may   125 towards its periphery. The upper and lower surfaces be
equidistant from an end of the pillar, or they may  5 and 6 of the skirt
are formed as smooth curves, be staggered or arranged spirally.
most easily seen in Figure 4, and this enables a large When a plurality of
inclined plates are provided  depth D to be obtained while still allowing
the between each adjacent two webs, the plates may be   fastener to be
produced in a two-plate mould. The 65 arranged to extend at a number of
discrete locations  130 extreme thinness of the periphery of the skirt    2
GB 2020 733 B ensures that sealing engagement to a panel is'      remote
from the head, as seen on the left-hand part achieved even when the panel
surface is made        of Figure 6. The extremities of the plates nearest
the irregular by the presence of paint drops, burrs,    skirt engage the
panel to retain the fastener. excess solder or other imperfections.
When, on the other hand, the fastener is used in a 5   The lower part of
the fastener, as seen in Figures 1   70 thicker panel, as illustrated on
the right-hand side of and 4 comprises a central pillar 7, which has four
Figure 6, not all the plates will emerge from the equally angularly spaced
radially extending substan-  aperture. In the situation shown on the right
of tially rigid longitudinal webs 8 projecting therefrom.  Figure 6, only
the extremities of the plates furthest equally angularly spaced radially
extending substan-  from the skirt engage the panel at its side remote 10
tially rigid longitudinal webs 8 projecting therefrom.   75 from the skirt;
the other plates are in their deformed The webs 8 are tapered towards the
free end of the  positions engaging the wall of the aperture. pillar.
Alternatively, the webs may have substantially  As is clear from Figure 6,
the fastener can be used the same radial extent throughout their length.
in a panel of any thickness between the limits Extending in transverse
planes relative to the pillar  shown. 15 7, and situated between adjacent
pairs of webs 8, are  80   The taper shown in Figures 1, 4,5 and 6 on the
resilient plates 9. In the embodiment shown in      plates ensures that the
flexibility of the extremities of Figures 1 to 4 one plate 9 is provided
between each  the plates is such that they deform rather than break
adjacent pair of webs 8, but any convenient number  off. may be provided.
If only one plate is provided        As a further alternative, plates of
uniform cross- 20 between each pair of webs, the plates may be     85
section may be used in any of the fasteners herein spaced from the
underside 6 of the skirt 3 by equal or  described. differing distances, for
example two non-adjacent     Any of the fasteners may be provided with a
resilient plates may be a first distance from the skirt  spherical
nosepiece 12 to enhance operator safety. while two other plates may be a
second distance       Various configurations of webs 8 and plates 9 are 25
therefrom. The embodiment shown in Figure 5      90 foreseen, for example
three webs set at 120 with illustrates three plates 9 between each adjacent
pair  diamond or kite-shaped plates, webs set out in H of webs 8, the
plates being arranged in three parallel  formation, or in Zor Lformation.:
planes. However, the plates could be staggered or     It may be
advantageous for applications where arranged in a spiral array, as is
convenient.       fasteners are used in large apertures to have a 30  The
plates are so dimensioned that the maximum    95  hollow polygonal central
pillar with webs extending radial distance from the axis of the pillar 7 to
the  radially from the corners, plates being arranged extremity 10 of each
plate 9 is greater than the    between the webs to provide engagement with
the distance from the axis of the pillar to the edge 11 of  remote side of
the panel. each web 8. 35  In operation, the fastener is received in a
circular   100 CLAIMS aperture in a panel, the radius of the aperture being
slightly greater than the distance from the axis to the  1. A one-piece
reusable plastics fastener, for use edge of the webs 8, but less than the
distance from  in an apertured support, comprises a substantially the axis
to the extremities 10. By such an arrange-  rigid pillar having at one end
a radially enlarged 40 ment, the webs may pass freely through the aper-
105 head, the pillar having a plurality of laterally 



ture. When the fastener has been inserted sufficient-  projecting and
longitudinally extending substantially ly for the undersurfaces of plates 9
to contact the  rigid webs, and there being at least one thin plate panel,
further pressure on the disc 1 of the fastener  arranged between at least
one adjacent pair of the causes the plates 9 to flex in the region of the
webs, with inner substantially contiguous edges of 45 extremities 10, and
in flexing the radial distance  110 the or each of the plates being
attached to and between the extremities 10 and the axis is reduced.
extending laterallyoutwardly nofurtherthanthetwo The flexed plates may then
pass through the panel   webs adjacent thereto, and with the radial extent
of aperture and as the extremities of the plates emerge  the webs being
less than the maximum radial extent from the panel aperture they resume
their former,   of the or each of the plates whereby, in use, the webs 50
planar, configuration.         115 serve to centre the fastener inan
aperture of If the panels with which the fasteners are to be  predetermined
size at the same time as the or each used are of only one thickness, then
only one plate is  of the plates flexes during insertion of the fastener
needed between each adjacent pair of webs on the   through the aperture.
fastener. The spacing between the plates and the     2. A fastener
according to claim 1, in which a 55 underside of the fastener skirt is so
arranged that the  120 plurality of the plates are arranged between each
skirt engages one surface of the panel in sealing  adjacent pair of the
webs. engagement while the extremities of the plates       3. A fastener
according to claim 2, in which an engage the other surface of the panel.
Thus, the   equal number of the plates are positioned between spacing must
be less than the panel thickness.     each adjacent pair of the webs. 60
If more than one panel thickness is to be accom-    125  4. A fastener
according to claim 3, in which the modated, then plates spaced at different
distances  plates are arranged in transverse planes and the from the skirt
must be provided. When for example,  number of the transverse planes in
which the plates the fastener shown in Figure 5, is used with a panel  lie
is equal to the number of the plates between each of small thickness, then
all the plates pass through  adjacent pair of the webs. 65 the aperture and
emerge on the side of the panel  130  5  A fastener according to claim 2 or
claim 3, in    *  C   L   M   S 2      GB 2 020 733 B ensures that sealing
engagement to a panel is       remote from the bead, as seen on the
left-hand part achieved even when the panel surface is made        of
Figure 6. The extremities of the plates nearest the irregular by the
presence of paint drops, burrs,    skirt engage the panel to retain the
fastener. excess solder or other imperfections.                 When, on
the other hand, the fastener is used in a 5   The lower part of the
fastener, as seen in Figures 1   70 thicker panel, as illustrated on the
right-hand side of and 4 comprises a central pillar 7, which has four
Figure 6, not all the plates will emerge from the equally angularly spaced
radially extending substan-  aperture. In the situation shown on the right
of tially rigid longitudinal webs 8 projecting therefrom.  Figure 6, only
the extremities of the plates furthest equally angularly spaced radially
extending substan-  from the skirt engage the panel at its side remote 10
tially rigid longitudinal webs 8 projecting therefrom.   75 from the skirt;
the other plates are in their deformed The webs 8 are tapered towards the
free end of the   positions engaging the wall of the aperture. pillar.
Alternatively, the webs may have substantially  As is clear from Figure 6,
the fastener can be used the same radial extent throughout their length.
in a panel of any thickness between the limits Extending in transverse
planes relative to the pillar  shown. 15 7, and situated between adjacent
pairs of webs 8, are  80   The taper shown in Figures 1, 4,5 and 6 on the
resilient plates 9. In the embodiment shown in       plates ensures that
the flexibility of the extremities of Figures 1 to 4 one plate 9 is
provided between each  the plates is such that they deform rather than
break adjacent pair of webs 8, but any convenient number   off. may be
provided. If only one plate is provided         As a further alternative,
plates of uniform cross- 20 between each pair of webs, the plates may be
85 section may be used in any of the fasteners herein spaced from the
underside 6 of the skirt 3 by equal or  described. differing distances, for
example two non-adjacent      Any of the fasteners may be provided with a
resilient plates may be a first distance from the skirt  spherical
nosepiece 12 to enhance operator safety. while two other plates may be a
second distance        Various configurations of webs 8 and plates 9 are
-25 therefrom. The embodiment shown in Figure 5      90 foreseen, for
example three webs set at [err] with 



illustrates three plates 9 between each adjacent pair   diamond or
kite-shaped plates, webs set out in H of webs 8, the plates being arranged
in three parallel  formation, or in Z or L formation. planes. However, the
plates could be staggered or     It may be advantageous for applications
where arranged in a spiral array, as is convenient.        fasteners are
used in large apertures to have a 30   The plates are so dimensioned that
the maximum    95  hollow polygonal central pillar with webs extending
radial distance from the axis of the pillar 7 to the  radially from the
corners, plates being arranged extremity 10 of each plate 9 is greater than
the     between the webs to provide engagement with the distance from the
axis of the pillar to the edge 11 of  remote side of the panel. each web 8.
35  In operation, the fastener is received in a circular   100 CLAIMS
aperture in a panel, the radius of the aperture being slightly greater than
the distance from the axis to the  1. A one-piece reusable plastics
fastener, for use edge of the webs 8, but less than the distance from  in
an apertured support, comprises a substantially the axis to the extremities
10. By such an arrange-  rigid pillar having at one end a radially enlarged
40 ment, the webs may pass freely through the aper-    105 head, the pillar
having a plurality of laterally ture. When the fastener has been inserted
sufficient-  projecting and longitudinally extending substantially ly for
the undersurfaces of plates 9 to contact the  rigid webs, and there being
at least one thin plate panel, further pressure on the disc 1 of the
fastener  arranged between at least one adjacent pair of the causes the
plates 9 to flex in the region of the    webs, with inner substantially
contiguous edges of 45 extremities 10, and in flexing the radial distance
110 the or each of the plates being attached to and between the extremities
10 and the axis is reduced.  extending laterally outwardly no further than
the two The flexed plates may then pass through the panel   webs adjacent
thereto, and with the radial extent of aperture and as the extremities of
the plates emerge  the webs being less than the maximum radial extent from
the panel aperture they resume their former,   of the or each of the plates
whereby, in use, the webs 50 planar, configuration.
115 serve to centre the fastener in an aperture of If the panels with which
the fasteners are to be  predetermined size at the same time as the or each
used are of only one thickness, then only one plate is  of the plates
flexes during insertion of the fastener needed between each adjacent pair
of webs on the    through the aperture. fastener. The spacing between the
plates and the      2. A fastener according to claim 1, in which a 55
underside of the fastener skirt is so arranged that the  120 plurality of
the plates are arranged between each skirt engages one surface of the panel
in sealing   adjacent pair of the webs. engagement while the extremities of
the plates        3. A fastener according to claim 2, in which an engage
the other surface of the panel. Thus, the    equal number of the plates are
positioned between spacing must be less than the panel thickness.      each
adjacent pair of the webs. 60  If more than one panel thickness is to be
accom-    125   4. Afasteneraccording to claim 3, in which the modated,
then plates spaced at different distances  plates are arranged in
transverse planes and the from the skirt must be provided. When for
example,  number of the transverse planes in which the plates the fastener
shown in Figure 5, is used with a panel  lie is equal to the number of the
plates between each of small thickness, then all the plates pass through
adjacent pair of the webs. 65 the aperture and emerge on the side of the
panel  130   5. A fastener according to claim 2 or claim 3, in    IIII
111111 11 l GB 2 020 733 B        3 which the plates lie in transverse
planes and the number of the plates lying in any of the transverse planes
is less than the number of the webs. 6. A fastener according to any one of
claims ito 5 3, in which the plates are arranged obliquely to the axis of
the pillar, the plates being inclined in the circumferential direction. 7.
A fastener according to any one of claims 1 to 3, in which the plates are
arranged obliquely to the 10 axis of the pillar, the plates being inclined
in the 



radial direction. 8. A fastener according to any preceding claim, in which
the pillar has four equally angularly spaced webs. 15 9. A fastener
according to any preceding claim, in which the webs are tapered at the end
of the pillar remote from the head. 10. A fastener according to any
preceding claim, in which the end of the pillar remote from the head is 20
rounded. 11. Afasteneraccording to claim 10, inwhichthe end of the pillar
remote from the head is formed with an enlarged rounded nosepiece. 12. A
fastener according to any preceding claim, 25 in which the webs extend
along the entire length of the pillar. 13. A fastener according to any
preceding claim, in which the radially enlarged head is a dished skirt. 14.
Afastener according to claim 13, in which the 30 pillar extends from the
concave side of the skirt. 15; A fastener according to any preceding claim,
in which a formation, on the side of the head remote from the pillar, is
provided to engage or retain a second component. 35   16.
Afasteneraccordingto claim 15, in which the formation includes a shank
extending from the head and carrying at its end remote from the head a
radially enlarged disc. 17. A fastener according to claim 16, in which the
40 shank has a greater diameter at its mid point than at its ends. 18.
Afasteneraccordingtoclaim 16orclaim 17, in which the shank is resiliently
deformable, in a radial direction. 45 19. A fastener according to any
preceding claim, in which the pillar is hollow. 20. A fastener according to
any preceding claim, in which the pillar is polygonal in cross-sectional
shape, the webs radiating from its corners. 50 21.
Afasteneraccordingtoclaim 1 and substantially as hereinbefore described
with reference to Figures 1 to 4, Figures 5 and 6, or Figure 7, of the
accompanying drawings. Printed for Her Majesty's Stationery Office, by
Croydon Printing Company Limited, Croydon, Surrey, 1983. Published byThe
Patent Office, 25 Southampton Buildings, London, WC2A lAY, from which
copies may be obtained.       


