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The present invention relates to masonry anchors and more particularly to

so-called undercut anchors and drills for forming undercuts.

Undercut anchors are typically used in anchoring situations where the
anchor is likely to be subjected to high stress and failure could be critical. They
may, for example be used to provide an explosion resistant anchoraée. Undercut
anchors are also used when anchoring within the tension zone of a concrete slab
or beam where the concrete may be liable to cracking. Generally speaking,
previously proposed undercut anchors operate by interacting wit1.1 an undercut or
enlargement formed within the inner or base part of a hole drilled into the
masonry. In order to ensure correct setting, the undercut must be correctly
formed at the required depth within the hole. As the undercut is not itself visible
from the surface of the masonry an operator must rely on observation and/or
"eel" to determine that the undercut has been correctly formed and that the
anchor is properly set. While some anchors do provide an indication that the
setting is iﬁcorrect, nevertheless the anchor may still be usable although the
anchorage strength will be considerably reduced. The incorrect setting of the
anchor may, however, not be apparent on subsequent inspection and therefore
insr;eétior_l staff or supérvisory staff may not be aware that the anchorage will not
function to the design requirements.

The present invention secks to provide an undercut anchor which is

" unusable unless it is correctly set.

The present invention also seeks to provide a drilling system for forming

the undercut.

According to the present invention there is provided a masonry anchor for
use in a hole having along its length an undercut formation whlch tapers in cross-
sectional area in a direction towards the base of@e"hole gmth the bass: e;xel of tl}e
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undercut being spaced from the base of the hole to define an end portion of the
hole beyond the undercut, and a larger diameter portion of the undercut being

éonnécted to the wall of the hole outwardly of the undercut by an annular

abutment surface which faces towards the base of the hole, said anchor

-comprising a nut portion of a size to pass through the hole and, outwardly of the

nut portion, an anchor portion comprising a plurality of -segments biased
outwardly to move between a contracted configuration in which the anchor
portion is of an outside diameter to pass through the hole and an expanded
conﬁguration in which the segments displace outwardly into the undercut into a
formation which substantially corresponds with that of the undercut, the segments
having an outer axial face adapted to bear against the annular abutment surface
of the undercut in the expanded ooﬁfiguration whereby the segments act as struts
in compression to transfer compressive loading to the annular abutment surface
of the undercut when an anchoring bolt is tightened into the nut portion, the
anchor being arranged for installation into the hole by being mounted on an
insertion tool, and the-anchor including means co-operable with the tool to
preclude release of the tool from the anchor after installation if the segments are
not correctly deployed within the undercut. |

According to another aspect of the invention there is provided a tool for
insta]lihg the anchor defined above within the hole, said tool having at its inner
end a threaded section for engagement with the nut portion, the anchor portion
of the anchor having an internal configuration which, when the segments are fully
deployed within the undercut, defines an internal passage of a size which permits
withdrawal of the threaded section but which, if the segments are not fully
deployed, interferes with withdrawal of the threaded section.

To permit withdrawal of the anchor, the tool is able to displace the anchor
into the base end portion of the hole to thereby cause displacement of the
segments into their contracted configuration, said tool preferably including means
engageable with the segments in their contracted configuration to retain the
segments in that configuration for .véithdrawal of the anchor past the undercut
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formation.

Preferably, the tool holds the segments in their contracted configuration
by screwing the threaded section further into the nut portion to permit
cooperation between the anchor and means on the toot for retaining the segments
in their retracted condition. |

Preferably, the anchof comprises oompréésion spring means extending from
the nut portion to engage the base of the hole when the segments are in their
expanded configuration within the undercut, said compression spring means being
compressible to permit movement of the nut portion and anchor p6rfion into the
base end portion of the hole for subsequent withdrawal.

Preferably, the segments are Su_pported from the nut portion by spring
fingers which apply a radially outwards bias to the segments.

In a preferred embodiment, the presence of the bolt within the anchor
portion prevents inwards displacement of the se-gments from the undercut. The
bolt may also be used in conjunction with a spacer sleeve interposed between the
shanle of the bolt and the wall of the hole. The spacer sleeve may include at its
inner end portion means engageable with the segments to positively force the
segments into engagement with the peripheral surface of the undercut and also
to reinforce the hole in the zone of the undercut to prevent inwards collapse of
the concrete in that z;:cfme. This reinforcing portion may be connected to a main
body of the spacer sleeve by a zone which is collapsible axially to permit correct
placement of the reinforcing portion relative to the undercut and also to permit
a component to be drawn down firmly against the surface of the masonry upon
tightening of the bolt.

According to another aspect of the invention there is provided a drill for
forming the undercut after drilling of the hole, said drill comprising a body of

hollow construction of a size to pass into the hole, at least one cutter for forming
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the undercut, said cutter being displaceable outwardly from a contracted

configuration which it assumes during insertion of the drill into the hole and a

- progressive expanded configuration to form the undercut, and means for causing

progressive outwards movement of the cutter with respect to the drill body to

form the undercut during rotation of the body.

In the preferred embodiment, the cutter is ;__ﬁvotally mounted on the drill
body for movement between its retracted configm'ation and its expanded
configuration in which a cutting portion of the cutter cuts an undercut of conical
form about the axis of the hole during rotation of the drill. The progressive
outwards displacement is preferably effected by a camnming action induced by
axial movement of a shaft on which the drill body is mounted, the shaft being
mounted for axial movement within the drill body and being mounted for rotation
with the drill body. Preferably, the tip end of the drill body forms a bearing
surface for engagement with the base of the previously formed hole, the tip
portion being devoid of cutting surfaces.

Embodiments of the invention will now be described by way of example
only with reference to the accompanying drawings in which:-

Ix

Figure 1 is a section showing the form of the hole with which the anchor
of the preferred embodiment is used; |

Figure 2 is a perspective view of the anchor of the preferred embodiment,
with a base spring of the anchor being omitted;

Figure 3 is an exploded view showing a nut, a retainer segment, and a
retainer clip of the anchor;

Figure 4 shows the anchor mounted on an insertion tool prior to insertion
into the hole;

Figures 5A to 5C show schematically successive stages of the insertion of
the anchor into the hole and removal of the tool;
Figures 6A and 6B show schematically successive stages in the placement

of the bolt into the anchor;
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Figures 7A to 7F show schematically successive stages in the insertion and

thep the removal of the tool with the anchor in the event that the anchor is

unable to be correctly set within the hole;
Figure 8 is a section showing a modified form of spacer assembly for use
with the anchor; and

Figure 9 is a section of a drill for forming the undercut in the hole.

Before describing the anchor itself, we wx]] first describe the undercut hole
and the manner in which it is formed. The hole is formed by drilling to a
specified depth using a standard masonry drill bit which carries_a depth-limiting
collar which bears against the surface of the masonry when the correct depth has
been reached. This operation forms a primary cylindrical hole 2 having a
diameter D as marked in Figure 1. The undercut is then formed as a secondary
operation to enlarge a part of the primary cylindrical hole. The undercut is
formed using an undercutting drill which forms a conical enlargement 4 which
diverges in a direction towards the open end of the primary hole 2 and which
terminates in an annular shoulder 6 which forms a load-bearing abutment surface
and which connects the wider end of the undercut to the adjacent part of the
primary cylindrical hole 2. During the forming of the undercut, the undercutting
drill is supported from the base 8 of the primary cylindrical hole 2 to ensure that
“the undercut is formed at the prescribed depth within the primary hole. An
undercutting drill for forming the undercut will be described subsequently.

The undercut anchor comprises a cylindrical nut 10 of a diameter slightly
smaller than the diameter D of the primary cylindrical hole. The nut 10 carries
at its outer face (that is, its face which, when the anchor is installed, lies closest
to the open end of the hole 2) an anchoring element 12 of annular form and
composed of a plurality of segments 14. As shown there are three such segments
14. The segments 14 are supported from the nut 10 by sprihg arms 16 of a
retainer clip 18 carried by the nut 10. Each spring arm 16 mounts a different one
of the segments 14 and biases the segment radially outwardly into a configuration
in which the outer surfaces of the segments 14 lie on a surface substantially
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equivalent to the diverging conical surface of the undercut 4. It is to be noted

that the segments 14 are movable against the bias of the spring arms 16 from this

expanded configuration into a contracted configuration in which the outer surfaces
of the segments 14 substantially form a cylinder having a diameter slightly less
than the diameter D of the primary hole 2. The spring arms 16 are recessed in
axial grooves 20, 22 in the outer surfaces of the nut 10 and the segments 14
respectively so that the arms 16 do not interfere with insertion of the anchor into |
the hole. The recessing of the spring arms 16 in this manner also providcs torque
transfer between the nut 10 and segments 14 and which prevents the anchor from
rotating during initial tightening of the bolt with which the anchor is used. The
internal surfaces of the segments 14 are shaped to form a critical control function
in ensuring that the anchor is correctly set within the undercut 4. In particular,
the inner surface of each segment 14 comprises, adjacent to the nut 10, a base
portion 24 of part-cylindrical form and of such a diameter that when the segments
are in their expanded configuration the part-cylindrical base portions 24 lie on an
imaginary cylindrical surface of a diameter slightly larger than the thread tip
diameter of the bolt which is intended to be inserted into the nut 10 whereby to
permit passage of the bolt. Inits outer portion 26, that is the liortion remote
from the nut 10, the inner surface of each segment is of part-cylindrical form but
of a diameter substantially less than the thread tip diameter of the bolt whereby
“when the segments 14 are in their contracted condition which they assume during
insertion of the anchor into the primary hole, the part-cylindrical surface portions
26 lie on an imaginary cylindrical surface having a diameter slightly larger than
the shank diameter of an insertion tool to be described. The axial outer end face
28 of each segment 14 lies, in the expanded configuration of the segments 14, ofx
an imaginary annular surface corresponding to that of the abutment shoulder 6
of the undercut. The radially inner part of each end face 28 carries a segment 30
of a collar 32 which is defined in the contracted condition of the anchor segments
14 and which projects axially outwardly for purposes which will be described
hereinafter. The collar 32 itself has a conical outer surface which tapers towards
the open end of the hole 2. The retainer clip 18 also includes projecting lugs 34
by which a compression coil spring 36 is carried to project towards the base 8 of
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the hole 2.

As shown in Figure 4, the insertion tool 40 comprises at its tip or inner end
a threaded section 42 of the same thread form as that of the bolt and of a length
approximately equivalent to the length of the nut 10 and, outwardly .of the
threaded sec_:tion, a cylindrical shank 44 which is of a size to extend through the
cylindrical surface portions 26 of the anchor segmehts 14 when in their contracted
configuration. Outwardly of the shank 44, the tool has a cup secnon 46 of conical
form facing towards the tip of the tool for the purposes to be subsequently
described, and, beyond that, a shaft 48 which forms a handle which is grasped by
the operator.

To insert the anchor into the hole after formation of the undercut, the
anchor is mounted on the tip end of the tool 40 by screwing the threaded section
42 of the tool into the nut 10 of the anchor. It is to be noted that this action
occurs when the anchor is outside of the hole and the anchor segments 14 are in
their expanded configuration whereby the threaded section 42 of the tool can pass
through the large diameter cylindrical surface defined by the base portions 24 of
the segments 14 and into threaded engagement with the nut 10. With the anchor
so mounted on the tool (as shown in Fig. 4), the anchor can then be inserted into

" the hole. During the initial part of the insertion of the anchor into the hole,

advance of the anchor into the hole causes the anchor segments 14 to be
displaced radially inwardly into their contracted configurations against the bias of
the spring arms 16 and in which they assume a diameter which permits them to
pass through the primary hole (see Figure 5A). When the anchor reaches a
position at which the segments 14 are fully within the undercut 4, the spring bias
of the arms 16 will cause the segments 14 to displace outwardly into their
expanded configuration whereby the axial end faces 28 of the segments 14 will
displace outwardly into engagement behind the abutment shoulders 6 on the
undercut (see Figure 5B). The operator will sense a distinct click or snap when
this action happens. In addition, when the anchor approaches this position, the
compression spring 36 will engage the base 8 of the hole and the operator will



)

10

15

20

30

- 8 -
also sense increased resistance as the spring 36 starts to be compressed. If the
anchor has been properly set within the undercut, the tool 40 can be withdrawn
from the anchor by unscrewing the threaded section 42 from the nut 10 and
withdrawing this section through the large diameter cylindrical surface defined by
the base portions 24 of the segments 14 and which, if the anchor has been
correctly set, will be of a diameter which permits such withdrawal (see Figure 5C).
An anchor bolt 50 can then be inserted into the hole and screwed into the nut 10
as shown in Figures 6A and 6B. When the bolt 50 is fully tightened the ahchor
segments 14 act as struts in compression to transfer loading between the nut 10
and the abutment shoulder 6 at thie end of the undercut, the segments 14 being

. formed of a metal or other material of appropriate strength to withstand the

compressive loading. The outer face of the nut 10 bears directly against the end
face of the segments 14 and the circular outer profile of the nut 10 ensures
maximum surface area for load transmission and hence reduced stress in relation
to a configuration in which the nut 10 is of conventional hexagonal form. It is to
be noted that in the set condition of the anchor the anchoring force is
predominantly a compressive force between the segments 14 and the shoulder 6
of the undercut. Some prior undercut anchors utilised a conical expansion
element which set the anchor by expanding anchoring segments outwardly into
engagement with the peripheral wall of the undercut and this radial outwards
expansion was itself a significant factor in the anchorage effect. In situations
where the surrounding concrete is cracked or liable to cracking, the radially
outwards expansion under loading might cause further cracking leading to reduced
anchorage stréngth. Although in the anchor of the preferred embodiment the
segments 14 are outwardly biased by the spring arms 16, the outwards bias is only
sufficient to move the segments into their correct positions during setting and
does not in itself provide any anchorage effect which, as stated above, is provided
by a compressive loading acting against the shoulder 6 of the undercut.
Preferably, and as illustrated, a tubular spacer 52 surrounds the bolt shank in the
outer part of the hole 2. The spacer 52 improves the shear strength of the anchor
assembly and also acts to locate and guide the bolt 50 through the hole during

installation.
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When the bolt 50 is fully engaged with the nut 10 the bolt shank will lie
within the larger cylindrical surface defined by the base portions 24 of the
segments and will prevent the segments 14 from displacing inwardly. Further, the
bolt is able to be removed and replaced without disturbing the setting of the
anchor as the spring 36 will maintain the anchor in position within the hole if the

bolt has been removed.

As previously described, an operator can feel when the anchor is set within
the undercut during insertion as the segments 14 will ex;iand outwardly and snap
into engagement behind the shoulder 6 of the undercut. The operat;:r will sense
this action and will also hear a "click". Also the operator will feel the
compression of the coil spring 36 as it engages the bottom of the hole 8.

It may, sometimes, occur that the undercut is not properly formed and/or
that the anchor does not properly set within the undercut, But this might not be
sensed by the operator who will probably still detect the "click” as the segments
14 expand outwardly on entering the undercut.. However, incorrect undercutting
or setting will result in insufficient outwards displacement of the segments 14
when they enter the undercut.

The insufficient outwards displacement of the segments 14 will mean that
the interior surface defined within the base portion 24 of the interior of the

“segments 14 is not established to a size sufficient to permit withdrawal of the

threaded section 42 of the insertion tool. In particular, the resulting surface, will
not be a cylindrical surface of a diameter slightly larger than the tip diameter of

 the thread, but rather a conical surface tapering towards the outer end of the hole

2 and which will block withdrawal of the threaded section 42 of the tool.

- Accordingly, although the operator might feel and hear that setting has taken

place, when the tool is attempted to be removed by unscrewing from the nut 10
this movement will be impeded by interference between the threaded section of
the tool and the interior surface of the segments. This action is illustrated

schematically in Figures 7A and 7B. It is then necessary to remove the
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improperly set anchor. In most cases incorrect setting will result from incorrect

undercutting and, with the anchor removed, the undercut can in many instances

be pfdperly reformed. In order to remove the anchor, the threaded section 42 of

the tool is screwed back into the nut 10 (see Figure 7C) and the anchor is pushed
downwardly against the bias of the compression spring 36 into the bottom section
of the hole beyond the undercut. Upon entering the bottom section the segments
14 will be moved radially inwardly into their contracted cbnfiguration as they pass

" from the undercut section into the bottom sectioh so that when the anchor is

within the bottom section the segments will be fully contracted as shown in Figure
7D. At this stage, the threaded section 42 of the tool is then screwed further
inwardly into the nut 10 so that the cup 46 on the tool beyonci the shank 44
moves over the segments 30 of the collar 32 at the outer face of the anchor
segments 14 and thereby clamps the segments in their contracted condition. With
the anchor segments 14 so secured, the anchor can then be withdrawn through the
hole and, as will be appreciated, the clamping of the segments in this way will
preclude the segments 14 from re-expanding as the anchor is withdrawn through
the undercut section.

~ Instead of forming a conical collar 32 on the outer end of the segments for
capture within the open cup 46 of the installation tool to permit removal of the
anchor, the cup 46 can instead be provided with an internal conical formation
equivalent to that of the outer end faces 28 of the segments 14 in order, in a
similar w"ay, to retain the segments in their contracted configuration to permit
withdrawal. '

The undercut anchor particularly described, although constructed from a
number of separate elements, is supplied assembled and does not for insertion
require disassembly into separate component parts which might become lost. The
tool which is required to insert the anchor cannot be removed if the anchor is

improperly set and accordingly the system ensures that correct setting must take

- place. In the event of incorrect setting, the same tool is used to remove the

anchor. The ability to remove the anchor to permit re-cutting of the undercut is
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of particular practical importance as in most prior systems the anchor, when

within the hole, cannot be removed which means that if for any reason the anchor

is not properly set a fresh hole in a different location is required. Of course, the
tool can also be used to remove the anchor when required under other
circumstances. When the anchor has been properly set and the bolt is in position,
the bolt ensures that the setting of the anchor is maintained and cannot be
disturbed. K it does occur that there is an increase in the size of the main hole
or of the undercut, the anchoring effect is less Iikel§ to be compromised than vﬁth
designs which rely on anchorage occurring by means of a conical expansion
element which forces a:paﬁsion segments radially outwardly. Generally speaking,
any cracking of the surrounding concrete, particularly as may occur if the anchor
is within the tensile zone, will not affect the integrity of the anchorage.

In the modification shown in Figure 8, the tubular spacer 52 which is
installed in the hole after removal of the tool and before insertion of the bolt
carries at its inner end a sleeve 60 which lies closely adjacent the wall of the hole
2 in the zone immediately outwardly of the abutment shoulder 6 of the undercut.
The sleeve 60 performs two functions. Firstly, it acts to buttress the hole wall
from ooﬂapsing inwardly in the zone of the abutment shoulder 6 under the
compressive loading applied to the abutment shoulder 6 by the anchor segments
14 when the bolt is tightened. Secondly, the inner end of the sleeve 60 projects
a small distance into the zone of the undercut to engage the inner surface of the
anchor segments 14 and to thereby force the segments 14 into firm engagement
with the conical surface of the undercut. As shown, the sleeve 60 is connected to .
the end of the spacer 52 by a further sleeve 62 of reduced wall thickness. The
sleeve 62 is able to reduce in axial length by outwards deformation in order to
allow the bolt to clamp a component in tight engagement with the surface of the
masonry. However, the primary function of the sleeve 62 is to permit the sleeve
60 to be forced into the correct axial position relative to the undercut in which
it engages the segments, and when in that position excess length of the sleeve
assembly will, on tightening the bolt, be taken up by length reduction of the
sleeve 62, the sleeve assembly consisting of spacer 52 and sleeves 60, 62 being
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slightly over-length to ensure that this happens. As shown, the spacer 52, sleeve

_ 60 and sleeve 62 are assembled into a single component for installation within the

hole and may be supplied assembled on the bolt and anchor to minimise the

number of separate components for distribution. The action of the sleeve 60

5 inhibits collapse of the stressed concrete back into the hole and thereby improves

the intégrity of the concrete and the stability of the anchoring system and also

ensures that the anchoring segments 14 are fully-deployed into their expanded
configuration. A

10 Figure 9 illustrates a drill which can be used to form the undercut, this
undercut drill being used after drilling the primary hole 2 using a conventional
masonry drill. The undercut drill comprises a body 70 of hollow construction.
The tip portion 72 of the body is not sharpened but is shaped to form a bearing
surface by which the drill is supported against the base 8 of the primary hole

15 previously drilled. Cutters 74 are supported by the tip portion 72 at the required
distance of the undercut from the base 8 of the primary hole. There are two such
cutters 74 each pivotally mounted to the tip portion 72 for pivotal movement
between a retracted position in which the cutters lie within the hollow drill body
and an extended position in which they project radially outwardly through

20 apertures in the drill body so that exposed cutting edges 74A, 74B are able to

- form the conical surface 4 of the undercut and the annular abutment shoulder 6,
respectively. The pivot mounting for the cutters is shown at 76 in Figure 9 and
the cutgers 74 are pivotally biased by a spring 78 into their retracted positions
within the drill body 70.

25

The outwards movement of the cutters 74 required to form the undercut
is produced by a wedge-shaped cam 80 at the inner end of a shaft 82 extending
through the hollow part of the drill body 70. The drill body 70 is mounted on the
shaft 82 by a splined or keyed connection 83 which permits the drill body 70 and

30 shaft 82 to rotate in unison while enabling the shaft 82 to be displaced axially
through the drill body 70 so that the cam 80 at its inner end can act on internal
faces of the cutters 74 and progressively drive the cutters 74 outwardly in the
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manner of a wedge to progressively cut the required undercut during rotation of

the shaft 82 and drill body 70. The innermost position of the shaft 82 relative to

the drill body is determined by the interengagement of axial stops 84, 86 on the
drill body 70 and shaft 82 respectively and this, in turn, determines the size of the
undercut. A compression spring 88 is installed on the shaft 82 between the stops
84, 86 to return the shaft 82 to an axial position in which the conical cam 80 is
removed from interaction with the cutters 74. The d—n]l body 70 is provided with
helical external flutes to facilitate removal of the cut material during cutting. The
outer end of the shaft 82 can be mounted in the chuck of"a conventional hammer
drill. During opération, the operator applies an axial inwards-ferce to displace
the shaft 82 longitudinally relative to the drill body 70 to force the cutters 74
progressively outwards and thereby form the undercut, formation being achieved
when the stop 86 on the shaft 82 abuts against the stop 84 on the drill body.

As will be apparent, the final shape of the undercut will be determined by
the shape of the cutters 74, the position of the pivot axis 76, the shape of the cam
80 and the maximum axial displacement of the cam 80 as determined by the stops
84, 86 and these aspects can be altered to provide an undercut of required shape
to suit the form of the undercut anchor.

The drill particularly described is of relatively simple construction and can
be produced at considerably less cost than certain current undercutting drilling
systems. The drill may, of course, be used for forming undercuts for anchors
different from that described herein. By appropriate adaptation of the cutters and
of their mounting in relation to the expansion cam, this construction of drill could
be used to form an undercut of a form which widens towards the base of the
primary hole to suit existing undercut anchors which require that form of
undercut. _

The embodiments have been described by way of example only and

modifications are possible within the scope of the invention.
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CLAIMS:-

. A masonry anchor for use in a hole having along its length an undercut
formation which tapers in cross-sectional area in a direction towards the base of
the hole with the base end of the undercut being spaced from the base of the hole
to define an end portion of the hole beyond the undercut, and a larger diameter
portion of the undercut being connected to the wall of the hole outwardly of the
undercut by an annular abutment surface which faces towards the base of the
hole, said anchor comprising a nut portion of a size to pass through the hole and,
outwardly of the nut portion, an anchor portion comprising a plurality of segments
biased outwardly to move between a contracted configuration in which the anchor
portion is of an outside diameter to pass through the hole and an expanded
configuration in which the segments displace outwardly into the undercut into a
formation which substantially corresponds with that of the undercut, the segments
having an outer axial face adapted to bear against the annular abutment surface
of the undercut in the expanded conﬁéuration whereby the segments act as struts
in compression to transfer compressive loading to the annular abutment surface
of the undercut when an anchoring bolt is tightened into the nut portion, the
anchor being arranged for installation into the hole by being mounted on an
insertion tool, and the anchor including means co-operable with the tool to

-précﬁxd_e release of the tool from the anchor after installation if the segments are
not correctly deployed within the undercut.

2, A masonry anchor according to claim 1, wherein the segments are
supported from the nut portion by spring fingers which apply a radially outwards
bias to the segments.

3. A masonry anchor according to claim 1 or claim 2, wherein the outer axial

face of each segment lies on a substantially conical surface.

4. A masonry anchor according to any one of claims 1 to 3, wherein, when

the segments are in their expanded configuration, inner surfaces of the segments
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define an internal passage of a cross-sectional size that an insertion tool having

a threaded end portion engagable within the nut portion can be withdrawn

| through the passage, said internal surfaces preventing withdrawal of the threaded

end portion of the tool if the segments are not substantially fully in their
expanded configuration.

5. A masonry anchor according to any one of claims 1 to 4, further
comprising compression spring means extending beyond the nut portion to engage
the base of the hole when the'segments are in their expanded configuration within
the undercut, said compression spring means being compressible to permit the nut
portion and anchor portion to be pushed deeper into the hole whereby the
segments contract to permit withdrawal of the anchor from the hole.

6. A masonry anchor according to claim 2 and claim 5, wherein the spring
fingers are integrally formed on a spring clip attached to the nut portion, and the

compression spring means is carried by the clip.

7. A masonry anchor according to any one of claims 1 to 6 in combination
with an anchoring bolt engagable with the nut portion, said bolt including means
operable to force the segments into engagement with the peripheral surface of the
undercut when the bolt has been screwed into the nut portion.

8. A"masonry anchor according to claim 7, wherein the means for forcing the
segments into engagement with the peripheral surface of the undercut comprises
a sleeve around a shank of the bolt, said sleeve having an inner end portion
engagable with internal surfaces of the segments to force the segments into their
fully expanded configuration. '

9. A masonry anchor according to claim 8, wherein said sleeve includes a
portion capable of axial collapse to permit length reduction of the sleeve as the

bolt is tightened.
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10. A tool for installation of a masonry anchor according to any one of the
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preceding claims, wherein said tool comprises a shank arranged to extend into the
hole and haviﬁg at an inner end portion a threaded section for engagement with
the thread of the nut portion, said shank having, at a position adjacent the
threaded section, a reduced diameter portion of a size such that the segments can
contract onto the reduced diameter portion to permit insertion into the hole.

11. A tool according to claim 10, wherein the shank includes means which can
be brought into engagement with the segments when in their contracted condition
to retain the segmeﬂts in that condition for subsequent withdrawal of the anchor
from the hole.

12. A tool according to claim 10, wherein said retaining means comprises a
cup which opens towards said threaded section and which can be moved into
engagement with the contacted segments by screwing the threaded section further
into the nut portion of the anchor.

13. A masonry anchor system comprising a masonry anchor according to any
one of claims 1 to 9 in combination with a tool according to any one of claims 10
to 12.
14. A drill for use in conjunction with a masonry anchor according to any one
of claims 1 to 9, for forming the undercut after drilling of the hole, said drill
comprising a body of hollow construction of a size to pass into the hole, at least
* one cutter for forming the undercat, said cutter being displéceable outwardly from
a contracted configuration which it assumes during insertion of the drill into the
hole and a progressive expanded configuration to form the undercut, and means
for causing progressive outwards movement of the cutter with respect to the drill
body to form the undercut during rotation of the body.
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ABSTRACT

MASONRY ANCHORS

A masonry anchor for use in an undercut hole {2) comprises a nut portion (10} for
engagement with an anchor bolt (50) and anchoring segménts (14) which can
displace resiliently outwardly into engagement with the undercut. The anchor is
inserted into the hole by means of a tool (40) engaged with the nut portion.
Removal of the tool is prevented if the anchoring segments do not correctly
displace outwardly, to ensure that the anchor is usable only if it is correctly set

within the undercut.

(Figure 5)
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