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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.

An expansible socket (11) for installation in a panel to receive a screw, comprises a shank (12) of
uniform square external cross-section and comprises four legs (14) joined to the head (13). Each leg (14)
progressively increases in radial thickness in the direction away from the head (13), so that the bore (16)
between the legs (14) progressively reduces in cross-section. When a screw (22) is driven into the bore {which
may be unthreaded), the legs are forced apart to anchor the socket (11) in the panel. The socket (11) is made by
deforming the legs (14) inwards.
The socket (11) may be pre-assembled with a suitable screw (22) to form a fastener which enables one
installation operation to both anchor the socket (11) to a first panel (26) and removably secure a second panel
(27) to the first by means of the screw (22).
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2288000

INSERT NUT AND FASTENER

For the purpose of facilitating assembly together of
members such as, for example, metal panels, it is known
to provide a threaded hole in a thin metal panel by
installing a so-called insert nut or threaded insert in a
suitable hole in the panel. A bolt cor sScrew may then be
used in conjunction with the installed threaded insert to
secure a second member to the first.

Wwhere a high torque is needed to be applied to the
screw, and particularly where the screw needs to be
removed and replaced, it is necessary to provide a high
resistance to relative rotation between the insert and
the first member. It iz known to make the exterior of
the insert, and the hole in the member, of polygonal
shape, €.9. hexagonal or square.

The problem is to provide an insert which is simple
(and hence economical) in design and manufacture, easy to
instal, robust, and allows the screw to be removed and
replaced without significant loss of retention.

Furthermore, in the past it has been necessary first
to instal the insert in the first member in one
operation, secondly to apply a second member, and thirdly
to drive a screvw through the second member 1into the
insert.

The invention provides an insert nut for use in a

relatively thin panel, which insert nut comprises a shank
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and a radially enlarged preformed head, the shank having
a plurality of longitudinally extending legs each joined
at one end to the head and together providing the shank
with a substantially uniform polygonal external cross-
section;

The insert having a bore extending along the length
of the shank and through the head, the interior of the
bore being formed with thread-engaging surfaces, and
least the portions of the legs remote from the head being
of increased radial thickness so that the bore is thereby
constricted;

whereby, when the shank is inserted through a
corresponding polygonal hole in a panel so that the head
abuts one face of the panel and the major part of the
length of the shank protrudes beyond the other face of
the panel, and a suitable screw is threaded into the bore
from the head end thereof and between the aforesaid
thickened parts of the bore, the legs are forced radially
apart thereby to form a blind head sc that the panel is
clamped between the two heads and the insert nut 1is
thereby secured to the panel.

Preferably the radial thickness of each leg
increases progressively, from a position at the root of
the leg adjacent the preformed head, towards the remote

end of the leg.




10

15

20

25

The thread-engaging faces of the bore may be pre-
formed with suitable screw-threads, or this may be
omitted and a self-tapping screw may be used.

According to a further feature of the invention, an
insert nut as aforesaid is formed from an intermediate
blank which had a plurality of legs spaced apart
circumferentially by radially and axially extending
slots, the radially inner faces of the legs carrying
parts of a screwthread of substantially uniform diameter
throughout its length and the radially outer faces of the
legs sloping outwardly progressively from their head ends
+o the ends remote therefrom,
the legs then having been deformed radially inwardly
about their ends adjacent the head until the exterior of
the shank is of substantially uniform cross along its
length.

The invention includes a <fastener comprising an
insert nut as aforesaid, in combination with a screw
which is engaged with the thread-engaging surfaces of the
nut to such an extent that the screw and nut are in
interference £fit but the legs are not significantly
forced apart.

Preferably the head of the screw, or a washer
assembled on the screw adjacent to the head, projects
radially substantially beyond the head of the insert,
whereby the fastener may be used to attach to a panel

having a polygonal hole as aforesaid a second member
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having a hole, which hole overlies the polygonal hole and
has a size and shape such as to allow the head of the
insert to enter it but not to allow the aforesaid screw
head or washer to enter it, attachment of the member to
the panel being achieved by inserting the shank of the
insert through the two holes until the head of the insert
abuts the panel, and then ro:tating the screw to secure
the insert in the panel as aforesaid and also to clamp

the member to the panel.

A specific embodiment of the invention will now be
described by way of example and with reference to the
accompanying drawings, in which:-

Figure 1 is an axial longitudinal section through an
insert;

Figure 2 1s an end elevation of the insert in the
direction of the arrow II of Figure 1;

Figure 3 is a side elevation of the insert in the
direction of the arrow III of Figure 2;

Figures 4, 5 and 6 correspond to Figures 1, 2 and 3
respectively but show the intermediate blank from which
the insert of Figures 1, 2 and 3 was formed;

Figure 7 is a perspective exploded view of a
fastener comprising the insert and a screw, and two
panels which are to be secured together by means of the

fastener;
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Figure 8 is an elevation showing the two panels and
the fastener about to be inserted through them;

Figure 9 is similar to Figure 8 but shows the
fastener inserted in the panels and about to be
installed; and

Figure 10 is similar to Figure 9 but shows the
installed fastener securing two panels together.

Referring first to Figures 1 to 3, the insert 11 of
this example is made of zinc-plated steel and comprises a
shank 12 and a radially enlarged head 13 at one end of
the shank. The head 13 is in the form of a flange of
uniform thickness and circular plan. The shank comprises
four longitudirally extending legs 14 each joined at one
end to the head. The exterior face 15 of each leg is
substantially flat and at right angles to the head 13 and
also at right angles to the adjacent exterior faces 15 of
the two adjacent legs. These four faces 15 thus provide
the shank with a substantially uniform square external
cross-section.

The insert has a bore 16 extending throughout its
length i.e throughout both the héad 13 and the legs 15.
The interior of the bore 16 is provided with thread-
enéaging surfaces. 1In this example these thread-engaging
surfaces are pre-formed with screw-threads 17, for
threaded engagement with a suitable screw or bolt as will

be described later. However, alternatively the screw-

_threads 17 could be omitted, the rhread-engaging surfaces
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of the bore 16 being unthreaded but engageable by a
suitable self-tapping screw.

The portion 18 of the bore within the head 13 is of
uniform diameter. However, the radial thickness of the
legs 14 is increased progressively so that the bore 16 is
thereby constricted. Thus the portion 19 of the bore
within the legs 14 progressively reduces in diameter from
the junction with the shank 13 to the remote free end of
the shank, as is illustrated in Figure 1. The outexrface
15 of each leg is substantially trapezoidal in shape, its
width at its free end being greater than its width where
it joins the head 13. The end face 20 of each leg is
also trapezoidal in shape, its width at its radially
outer edge (where it meets the outerface 15) being
greater than its width at its radially inner edge (where
it meets the end of the bore 16). Each end face 20 is
inclined slightly to a plane at right angles to the bore,
as illustrated in Figure 1. Each leg 14 is separated
from the next by a tapering gap 21, which is of maximum
width at the head 13 and progressively reduces in width
towards the free ends of the legs, where adjacent legs
meet along line contact.

The insert is formed from an intermediate blank
which is illustrated in Figures 4, 5 and 6, in which
corresponding parts of the intermediate blank have
corresponding reference numerals with the suffix "a".

The blank 1la is generally similar to the imsert 11 in

P.354
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that it has a head 13a, a bore 16a and four legs l4a.
However, in the blank ila the bore 1l6a is of uniform
diameter <throughout its length so that the thread-
engaging faces of the legs are substantially uniformly
spaced apart throughout their length. The four legs l4a
are spaced apart each from the next by a slot 2l1a of
uniform thickness which extends radially of the bore léa.
since the thickness of each 1leg 14a of the blank
progressively increases away from the head 1la (as in the
insert 11), the exterior face 15a of each leg l4a slopes
outwardly progressively from their head ends towards the
ends remote from the head. The blank is manufactured in
this shape is since it is relatively easy to make the
bore l16a of uniform cross-section throughout its length.
The blank lla is formed into the insert 11 by deforming
the four legs l4a radially inwardly about their ends
adjacent the head 13a until their exterior faces are at
right angles to the head and the exterior of the shank
formed by the legs is substantially uniform along its
length, and the side faces of adjacent legs meet at the
free ends. The blank is then ziné plated (or given other
appropriate surface treatment).

The insert 11 illustrated in Figures 1, 2 and 3 can
be used Dby inserting into a suitable square hole (in
which the shank is a clearance fit) in a panel until the
head 13 abuts the rear face, and driving a suitable screw

into the bore. This would re-form the bore 16 to a
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substantially uniform diameter, thus forcing the legs 14
radially apart to form a blind head. The panel is thus
clamped between the two heads of the insert, so that the
screw can be unthreaded so that the installed insert
provides a threaded hole in the panel. The insert can
also be used to join together two or more panels of
suitable total thickness.

Advantageously the insert can be pre-assembled with
a suitable screw to provide a fastener which can be
handled and used as a convenient unit. An example is
illustrated in Figures 7 and 8. A suitable screw 22
having a shank 23 (which is suitably threaded to engage
the thread in the insert bore) is pre-assembled with the
insert by screwing one into the other until the leading
end of the screw is in interference fit with the threaded
surfaces of the insert legs to such an extent that the
screw is retained in the insert but the legs are not
significantly forced apart (Figure 8). The shank 23 of
the screw 22 has its leading end tapered as at 24 (Figure
7) to assist in such engagement and in the subsequent
driving of the screw to force the legs apart.

In this example, the screw 22 has a head which, in
addition +to having a hexagonal wrenching or driving
portion 25, is also formed with an enlarged flange 30
adjacent the shank 23. (Effectively the flange 30 is a
washer integral with the screw head, and could

alternatively be provided as 2 separate washer, if
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desired). The important point 1is +hat the diameter of
the screw head flange 20 is substantially larger than the
diameter of the head 13 of the insert 11. The fastener
can thus be used to releasably join together two panels
26, 27 as illustrated in Figures 7, 8, 9 and 10, in a
single installation action, as will now be described.

The rear panel 26 is provided with a square hole 28
which is a clearance fit on the square shank 12 of the
insert 11. The front panel 27 1is provided with a
circular hole 29 of a diameter which is larger than that
of the head 13 of the insert 11 but is smaller than that
of the flange 30 of the screw 22. The front panel 27 1is
also slightly thicker than the thickness of the insert
head 13. As illustrated in Figures 8 and 9, the panels
26 and 27 are arranged (maybe initially spaced slightly
apart) with the two holes 28, 29 in alignment. The
fastener is then inserted through the holes so that the
insert shank 12 enters the square hole 28 and protrudes
behind it, with the insert head 13 in contact with the
front face of the back panel 26 and inside the hole 29 on
the front panel 27, as illustrated in Figure 3. The
screw 22 is then rotated by a suitable tool, such as an
air-driven torque wrench, applied to its hexagonal head
25. This action both instals the insert 11 permanently
in the back panel 26 (in the way previously described),
and drives the screw into the insert to secure the front

panel 27 to the back panel 26, as illustrated in Figure

P.354
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10. The front panel 27 can be removed from the back
panel by removing the screw 22 from the insert 11, after
which the screw can later be re-inserted into the insert.

The invention is not restricted to the details of

the foregoing example.
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CLAIMS

1. An insert nut for use in a panel, which insert nut comprises
a shank and a radially enlarged preformed head, the shank having
a plurality of longitudinally extending legs each joined at one
end to the head and together providing the shank with a
substantially uniform polygonal external cross-section;

the insert having a bore extending along the length of the
shank and through the head, the interior of the bore being formed
with thread-engaging surfaces, and least the portions of the legs
reinote from the head being of increased radial thickness so that
the bore is thereby constricted;

whereby, when the shank is inserted through a corresponding
polygonal hole in a panel so that the head abuts one face of the
panel and the major part of the length of the shank protrudes
beyond the other face of the panel, and a suitable screw is
threaded into the bore from the head end thereof and between the
aforesaid thickened parts of the bore, the 1legs are forced
radially apart thereby to form a blind head so that the panel is
clamped between the two heads and the insert nut is thereby
secured to the panel.
2. An insert nut is claimed in claim 1, in which the radial
thickness of each leg increases progressively, from a position at

the root of the leg adjacent the preformed head, towards the

remote end of the leg.
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3. An insert nut as claimed in claim 2, which is formed from an
intermediate blank which had a plurality of legs spaced apart
circumferentially by radially and axially extending slots, the
radially inner thread-engaging faces of the 1legs Dbeing
substantially uniformly spaced apart throughout their length and
the radially outer faces of the 1legs sloping outwardly
progressively from their head ends to the ends remote therefrom,
the legs then having been deformed radially inwardly about their
ends adjacent the head until the exterior of the shénk is of
substantially uniform cross-section along its length.

4. An insert nut as claimed in any of claims 1 to 3, in which
the thread-engaging faces of the bore are pre-formed with
suitable screw threads.

5. An insert as claimed in any of claims 1 to 3, in which the
thread-engaging faces of the legs are not pre-formed with screw
threads but can be threadedly engaged by a suitable self-tapping
screw.

6. A fastener comprising an insert nut as claimed in any of the
preceding claims, in combination with a screw engaged with the
thread-engaging surfaces of the nut to such an extent that the
screw and nut are in interference £fit but the legs are not
significantly forced apart.

7. A fastener as claimed in claim 6, in which the head of the
screw, or a washer assembled on the screw adjacent to the head,
projects radially substantially beyond the head of the insert,
whereby the fastener may be used to attach to a panel having a
polygonal hole as aforesaid a second member having a hole, which

hole overlies the polygonal hole and has a size and shape such as
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to allow the head of the insert to enter 1t but not to allow the
aforesaid screw head or washer to enter it, attachment of the
member to the panel being achieved by inserting the shank of the
insert through the two holes until the head of the insert abuts
the panel, and then rotating the screw to secure the insert in

the panel as aforesaid and also to clamp the member to the panel.
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