| MPROVED FI XI NG ANCHOR This invention relates to inprovenents

in fixing anchors, in particul ar threaded fasteners for fixing into
brick, -bl ocksWaa®8#3ky or the 5 - Iike. It | screbdsgengwn
that with the exception of resin anchors, fixing anchors for use by
the construction industry or hobbyists are generally designed to work
I n specific substrates such as concrete or masonry. One 10 wel | known

met hod for fixing to relatively hard and/or brittle substrates such as

concrete or brick or stone, is #MP&H@ED%MIR{?H}%E '1@ t he substrate and

then insert an anchor which includes an expansion mechanism A standard
screw may then be inserted within the anchor which causes the anchor to

This invention relates to improvements in fixing anchors, in

particular threaded fastemers for fixing into brick, blocks, masonry or the
5 like.

It is well known that with the exception of resin anchors, fixing
anchors for use by the construction industry or hobbyists are generally
designed to work in specific substrates such as concrete or masonry. One

10 well known method for fizing to relatively hard andfor brittle substrates
such as concrete or brick or stone, is to first drill a hole in the substrate
and then insert an anchor which includes an expansion mechanism. A
standard screw may then be inserted within the anchor which causes the
anchor to expand as it is tightened. The expansion of the anchor exerts a
157 radially directed compressive force on the walls of the pre-drilled hole

: which holds the anchor in placé.

An alternative method of fixing into concrete is to employ a self
- tapping screw. However, such a fixing is suitable where only light loads

20 are to be carried by the fixing, and is not well suited to soft substrates.

According to a first aspect of the invention, a threaded fastener for

anchoring into a substrate comﬁrises a core portion having at least one

. helical continuous thread provided along a substantial portion of the
25 length of the core, in which the helical thread has a substantially V-shaped
| cross section defining two flanks which subtend an angle of between 60°

and 90°, and the thread has a helix angle of between approximately 20°
‘and 45°,

This Sheet Has Been Replaced

LT



expand as it is tightened. The expansion of the anchor exerts a radially 15
directed conpressive force on the walls of the pre-drilled hole which holds
t he anchor i nwelsgew2: © An alternative nmethod ofPCEIGHSSER2ENt O
concrete is to enploy a self t appi ng screw. However, such a fixing is
sui table where only Iight |oads 20 are to be carried by the fixing, and
Is not well suited to soft substrates. According to a first
aspect -of the invention, a threaded fastenér for anchoring into a

substrate conprises atgErgiROhhkieNpd@¥énd0aAtandesst aDEWs the fakhiehdrCal be
continuous thread provided along a substantial portion of the | ength 25

of the core, in \ihsectedt into s isebstrateh wathda iaralla numbet ahtvaF |5pmpatshRd cross
ti def i ni t l.ank ' S | d
secti on def ning Ly {lanke by 5uBt adgan 399l hofl SINCRIOBORS ple on

an has "a’’hel i x angl e of between approxi mately
20[ err] and 45[ erthiead @Aclures that ehratladbmes appli¢dzlbhgthd iwds piuthe faateker amet  at
a crest which is rounded. . ‘e
5  directed into the substrate at an angle well away from the axis providing
good tensile performance in soft substrates and indeed across a wide range

of substrates.

The threaded fastener is suitable for use with any substrate, but is
10 most preferably used for fastening in relatively soft substrates such as

brick or blockwork, sand stone or lime stone.
Most preferably, the helix angle of the thread is 25°.

~15 oo - The two flanks of the thread may meet at an edge defining a crest.
Alternatively and preferably the crest of the thread may be flattened or
rounded. A flat/radius of 0.01-0.015 inches is preferred.

- An advaniage of the provision of only a single helical thread is that
20 : it provides a reduced insertion torque when compared to the provision of
a dua!l thread. Also, a dual thread offers a reduced distance between the

- threads for any given helix angle which is disadvantageous.

Preferably, the ratic of the outside diameter of the thread tc the
25 - pitch of the thread is substantially within the range 0.5 to 0.9. This

. ensures good levels of performance in soft substrates.

Preferably, the ratio of the outside diamster of the thread to the
inside diameter of the thread {i.e. the ocutside diameter of the core} is

30  substantially in the range 1.25 to 1.5. Thus, the diameter of the thread is
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2 . ‘ The helix angl e between 20[err] and 45[err] allows the
fastener to be i nserted into the substrate with a small nunber of
t ur ns.conpar ago bawsazismal | helix angle of, say, 5 to Rkeigeihe
choice of 60[err] to 90[err] for the thread ensures that tensile
forces. applied along the axis of the fastener are directed 5 into the
substrate at an angle well away fromthe axis providing good tensile

performance in soft substrates and indeed &cross a w de range of
substr at es.

. The t.hreaded fastener is suitable for use wth
any substrate, b@titq large cgmpﬁﬁfgttgpﬁ?’gf‘g?’ﬁﬁf% q?stéa 505 ?’é’é‘geﬂsﬂﬁsit at the
rel.atively soft giibskf adr@fins Beh waghibtHeCdibifate @IdePlAgk WaisKe 168RD St one or

i me stone. Most preferably, the helix angle of the thread is
25[err]. A flat/radius for the crest of 0.01-0.015 inches is
preferred. 15 L&) | .ngl e
helical thread is thafh?{héﬁhépgﬁg%%gZgﬁéf%ﬂgﬁggg%%ﬁ%gg?@%ﬁﬂﬁ%ﬁgggégﬁén

conpar ed to t Be phread sthdch afayabe located in between the turns of the first helical
thread. This thread can help guide the fastener when inserting into a pre-
drilled hole, and may be chosen to have a diameter approximately equal to
the hole diameter whilst the core is slightly smaller in diameter than the

hole. The crest of the secondary thread may be flattened or rounded.

16 '

Preferably, the core portion is subsiantially smooth and cylindrical
over 2 substantial portion of its length other than the provision of the first
{and optional second) helical threads. Thus, no grooves are provided at
the join between the sides of the thread and the shank which could clog

15 : with loose debris during.installaticn.

The two flanks of the first and/or second threads may subtend egual
~ angles with the core. Aitemativeiy, the angle between one thread flank
- and the core and the other thread flank and the core may be different

20  provided the angle subtended by the two flanks is in the range 60° to 90°.

A bolt head or other head form (such as a stud, hook or eye} may
be provided on one end of the core which has a hexagonal outline for

engagement with a suitably shaped insertion tool.

The other end of the core may finish at a point or taper, and may
be provided with one or more axially extending grooves spaced around the
circumference of the core. The first and/or second threads may extend to

. @ point or taper at the tip of the core to facilitate self-tapping of the



dual thread. Also, a dual thread offers a reduced distance between the
threads for an I ven helix angle which is di sadvant ageous. 20
Preferably, t¥e%¥¥#o of the outside dianeter of the threadctasbdmzpitch
of the thread is substantially within the range 0.5 to 0.9. This ensures
good - | evel s of performance in soft substrates. 25 ' -
Preferably, the ratio of the outside dianeter of the thread to the

i nside diameter of the thread (i.e. the outside dianeter of the core) is

substantial |y i nfdsh@ef aitgQhd siztdat. 1 These IiuiShesti® &l pavRi@le Oke bhendhgead is
3 quite large conpared to the diameter of the core, which ensures that

t he f ast eneFultisgan Herdea Subsifetasi n t he substrate under large tensile
| oads.

A method of inserting the fastener according to the first aspect into

5 a substrate may comprise pre-drilling a hole having a diameter greater
than the core of the fastener but smaller than the outside diameter of the
‘main thread and inserting the fastener into the hoi‘e. When a secondary
thread is also provided, the diameter of the pre»dfilled hole may be
slightly smaller than or substantially equal to the outside diameter of the

10 secondary thread. This allows the second threads to act as a guide in the

hole or possibly bite into the substrate.

The fastener may be fabricated from a material, i.e. steel which is

* then hardened. This is particularly suitable for use of the fastener in

15 .‘relatively hard and/or abrasive substrates such as concrete. Alternatively,
“the fastemer may be made from a plastics material, e.g. for use with

- i aercrete substrates.

The fastener may be made by rolling to produce the thread or by

20 turning or casting. The fastener may be hardened after it is produced.

There will now be described by way of example only two
embodiments of the invention with reference to the accompanying
drawings in which:

25
Figure 1 is an illustration of a first embodiment of a threaded

fastener;

Figure 2 is a cross sectional view of the thread profile of the

30 ' threaded fastener of Figure 1;



The threaded fastener nay further include a secondary bal ancing 5 t hread
whi ch may be located in between the turns of the first helical t hr ead.
This thread oamsdmska. gui de the fastener when inserting inteadgieenss
drill ed-hol e, and may be chosen to have a dianeter approxi mately equal to
the hol e di aneter whilst the core is slightly smaller in dianeter than the
hol e. The crest of the secondary thread may be flattened or rounded. 10
Preferably, the core portion is substantiaPly snooth and cylindrical
over a substantial portion of its |ength other than the provision of the
first (and optional second) helical threads. Thus, no grooves are
provi ded at t he Bigire Bds vimeillustretisn dd'sa eécdndeehbodimdnant at iheemizdnk
which could clog 15 _ with |oose debris during installation.
The two flanks of thd*#f%&¢ and/or second threads may subtend equal
angles with the core. Alternatively, the angle between one thread fl ank
and the core and the other thread flank and the core may be different 20
provi ded the &angl e sufigerrdéds by endeiawof theafakienesof Rigube3r ange 60[err] to
90[err]. ' A bolt head or other head form (such as a stud, hook
or eye) may

Figure 5 shows a flat portion provided at the crest of the thread;

and
10 Figure Ga,b,c show various possible thread cross sections.

A& first embodiment of a threaded fastener is shown in Figures 1

‘and 2 of the accompanying drawings.

15 The fastener 1 comprises a solid elongate cylindrical core 2 having
“ ‘a central axis of rotation. A main thiead 3 having a helical form is
‘- provided along 2 length of the core 2 from a point proximal a first end of
-+ the core 2 to a point proﬁima! a second end of the core 2. A hexagonal

- head 5 is provided on the second end of the core to allow the fastener to

20 be rotated using a spanner or grips, whilst the other end of the core 2

tapers 10 a point 6.

The core and thread are formed in one piece using a rolling die,
apd it is preferably made from steel. The steel is then hardened to

25 produce a hard surface layer of approximately 0.008”-0.012~.

The main thread 3 provided on the core has a helix angle A of
1 between substantially 20 and 45 degrees, and preferably 25 degrees. The

- dirmeénsions of the fastener are such that the ratio of the outside diameter F



be provided on one end of the core which has a hexagonal outline for
engagenent with a suitably shaped insertion tool. 25 The ot her
end of -t he coM®%E$2%ini sh at a point or taper, and may rcTiEnopozes ded
with on€ or nore axially extending grooves -spaced around the _
circunference of the core. The first and/or second threads may extend to
a point or taper at the tip of the core to_facilitate self-tapping of the
4 ‘fastener into the substrate. These notches help to facilitate ease

of thread ft the NBrdal tbahel@utsiddd Slan@dt@SE of the core is betwdnERBOghdOf
I nserting the faﬁaner according to the first aspect into

The ratio of the outside diameter of the thread F to the pitch of the
5 thread is between 0.5 and 0.9 approximately, and the two sides 4a, 4b of '
the thread subtend an inclusive angle of between substantially 60° and 90°
and preferably 60° approximately. This ensures tl';at when a tensile load
is applied to the fastener it causes it to lock into piace in the substrate
rather than fracturing the surrounding substrate. A flat portion 8 may be
10 provided at the crest of the thread as shown in Figure 5. The flat
portion 8 is preferably for use with harder substrates such as concrete
- with flint aggregates. 1In hard substrates, a sharp crest may become
burred or damaged which could remove the hard outer surface causing the
required insertion force to rise or failure to cut a clean thread. '
5.
- In addition to the first thread 3 a second thread 7 is provided which
is disposed in between the first thread 3 and is also of a helical, spaced
- form. The second thread 7 has an outside diameter G smaller than the
- outside diameter F of the first thread 3 and acts as a guide to ensure the
20 - bolt is accurately guided during insertion into a hole in the substrate. The
ratio of the outside diameter of the first thread 3 to the second thread 7 is
between 1.05 and 1.2 with the two sides of the second thread subtending

an angle of substantially 60°.

25 It is envisaged that several size fasteners can be manufactured and
. the fastener shown in the accompanying figures has a length H of
approximately 100mm, with the core diameter being between 7.5mm and

.. 7.6mm: This allows the fastener to be inserted into a Smm predrilled
= hole made using a masonry/hammer drill. Of course, larger and smaller

30 fasteners are possible within the scope of the invention, up to 20mm core



5

10
t he

har dened.

a -substrate may conprise pre-drilling a hole having a dianeter greater
than the core of the fastener but smaller than the outside dianeter of 'the
mai n t-hread aWM@9%P®erting the fastener into the hole. Wen msesa08as
thread i-s al so provided, the dianeter of the pre-drilled hole may be
slightly smaller than or substantially equal to the outside dianeter

y
of -t he

secondary thread. This allows the second threads to act as a guide in
hol e or possibly bite into the sdbstrate. The

fastener may bejfabricat ?Q-Iggf @Q?ng L}F@;Eﬁa‘ié 2l Tersil€ 1o&dse® uphib Gdhdi & excess t hen

This 1's particu

ary

for use of the fastener in 15

rel ati vel y har doa8dtmmeabmayi bee caubed rit dbe siipingadepentngt e JdiMessiang i vel y,

t he

aererete substr

f ast ener

ébe made froma plastics material, e.g. for use with
y The fastener may be made by rolling

produce the thread or by 20 turning or casting. The fastener may be

hardened after
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The fastener comprises a core 101, a main thread 102, a second
thread 106 and a head 103 which correspond to the core 2, main thread 3
and second thread 7 and head 5 of the first embodiment. In this
embodiment, a number of grooves 104 which run from a point adjacent
the first end of the core 101 in an axial direction along the length of the

core 101 are provided. The grooves 104 may have a U-shaped or

. V-shaped cross-section or other cross-section and help the fastener 100 to

cut a thread as opposed to forming a thread. In addition, or alternatively,
the grooves may run along the length of the fastener to define a plurality
of notches 107 in the thread 102. These notches 107 help to allow dust

. and other debris to escape as the thread cuts into the substrate. The

notches may only be in the thread and not penetrate the core of the

fastener,

This helps to substantially eliminate any radial or axial siresses

which may otherwise be imposed into the surrounding substrate.

Figure 6 is an illustration of the possible variations in thread cross-

section which are envisaged within the scope of the invention. In

. Figure 6(a}, the two flanks 4a,4b of the thread 3 subtend identical angles

5 - with the core 2. In Figures 6{b) and 6{c), the flanks subtend unequal

angles so that the thread cross section is no longer symmetrical.

to
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25 Figure 1 is an illustration of a first enbodi mrent of a

t hr eaded fast ener; Figure 2 is a cross sectional
view of the WM&3888H2profile of the 30 t hr eaded f ast®IwEBIsH2BS gure 1;
5 - - Figure 3 is an illustration of a second enbodi ment of a
t hreaded’ fast ener;
8
CLAIMS
1. A threaded fastener (1) for anchoring into a substrate comprising a

core portion (2) having at least one helical coniinuous thread (3) provided
5 along a substantial portion of the length of the core, characterised in that
the helical thread (3) has a substantially V-shaped cross section defining
two flanks which subtend an angle of between substantially 60° and 90°,
and the thread (3) has a helix angle of between aéproximately 20° and
45°.
10
2. A threaded fastener (1) according to claim 1 characterised in that

the helix angle of the thread is 25°.

s 3 A threaded fastener (1) according to claim1 or claim 2
: 15  characterised in that the two flanks of the thread (3) meet at an edge

defining a crest.

4. 'A threaded fastener according to claim 3 characterised in that the
crest of the thread is flattened.

20
3. A threaded fastener according to claim 1 or claim 2 characterised

in that the crest is rounded.

6. A threaded fastemer according to claim 4 or claim 5 characterised

25 ‘ in that the crest has a ﬂatfi‘adius of 0.81 inches to 0.015 inches.

7. A threaded fastener according to any preceding claim characterised
in that the ratio of the outside diameter of the thread to the pitch of the
thread is substantially within the range 0.5 to 0.9.

30

SUBSTITUTE SHEET {(RULE 26)

g

5

ey

iy



5 . ‘“Figure 4 is an end view of the fastener of Figure 3;

Figure 5 shows a flat portion provided at the crest of the thread,

and . 10 wo og/osaglgur e 6a, b, ¢ show vari ous possi bl e t hr eagted®sszz3ect i ons.
A first. enbodi ment of a threaded fastener i s shown in Figures 1 and 2
of the acconpanyi ng draw ngs. 15 The fastener 1 conprises a solid
el ongate cylindrical core 2 having a central axis of rotation. A main
thread 3 having a helical formis prow ded along a length of the core
2 froma point proximal a first end of the core 2 tQ a point proxinal
a second end of the cdy ghrpades fasiengyospgerding to ﬁﬁ&d’f%ceﬁ’é‘ap?éwaé%fa@ﬁnf%

second end of theg, V\E{ F the ﬁ'nlooﬁttﬁé J@ﬁ&?%ﬁm&@rz& theb‘%‘hxre% o ehei $hdiGe @

spanner or grips, st t e core tapers to a point
6. diameter of the thread is substantially in the range 1.25 to 1.5.
5 9. A threaded fastener according to any preceding claim which is

characterised by further including a secondary balancing thread located in

between the turns of the first helical thread.

10. A threaded fastener according to claim 9 characterised in that the

10 crest of the secondary thread is flattened or rounded.

11. A threaded fastener according to any preceding claim characterised

in that the core portion is substantially smooth and cylindrical over a

substantial portion of its length other then the provision of the first helical
15 ¢ thread.

12. A threaded fastener according fo any preceding claim characterised
. in that the two flanks of the first thread subtend equal angles with the
core.
20
13. A threaded fastener according to claim 9 or claim 10 characterised

in that the two flanks of the secondary thread subtend equal angles with

the core.

25 14, A threaded fastener according to any preceding claim characterised
in that the angle between one thread flank and the core are different whilst

the angle subtended by the two flanks is in the range 60° to 50°.
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The core and thread are fornmed in one piece using a rolling die, and
it is preferably made fromsteel. The steel is then hardened to 25
produce a harWosstzice | ayer of approxi mately O. 008" - 0. 012'¢c1/cB98/02233
The main thread 3 provided on the core has-a helix angle A of bet ween
substantially 20 and 45 degrees, and preferably 25 degrees. The T
di rensions of the fastener are such that the ratio of the outside dianeter
F ' 10 6 of the thread to
the outside di am?i?.r EAOtBretaggd ?%E&xe? Saccl:joertcﬁ’\rie et% any precedd ing clalmlchgracterzsed

in that a head form is provided on one end of the core which has a

hexagonal outline for engagement with a suitably shaped insertion tool.

5 16. A threaded fastener according to claim 15 characterised in that the

“other end of the core finishes at a point or taper.

17. A threaded fastener according to claim 16 chafacterised in that the
said other end of the fastemer is provided with one or more axially

10 extending grooves spaced around the circumference of the core.

18. A threaded fastener according to any preceding claim characterised

by being fabricated from a materiel which is then hardened.

15. 19. A threaded fastemer according to any one of claims 1 to 17

characterised by being made from a plastics material.

20. A method of inserting a fastener according to claims 9 or 10 into a
substrate comprising the steps of pre-drilling a hole having a diameter
20  greater than the core of the fastener but smaller than the outside diameter
of the main thread and inserting the fastener into the hole, the diameter of

the pre-drilled hole being substantially equal to the outside diameter of the
secondary thread.
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The ratio of the outside dianeter of the thread F to the pitch of the 5
thread is between 0.5 and 0.9 approximately, and the two sides 4a, 4b of
the thread suWOSAES4Eh i ncl usi ve angl e of between substanti ap&icpiidesss] and
90[err] - . and preferably 60[err] approxiimtely. This ensures that when a
tensile | oad is applied to the fastener it causes it to lock into

pl ace in the substrate r at her thaﬁifégcturing t he surroundi ng
substrate. A flat portion 8 may be 10 é vided at the crest of the thread
as shown in Figure 5. The flat portion 8 is preferably for use with
har der substrates such as concrete with flint aggregates. In hard
substrates, a sharp crest may becone burred or damaged which could
renove the hard outer surface causing the required insertion force to
rise or failure to cut a clean thread. In addition to the
first thread 3 a second thread 7 is provided which is disposed in
between the first thread 3 and is also of a helical, spaced form .The
second thread 7 has an outside dianeter G spaller than the out si de
dianeter F of the first thread 3 and acts as a guide to ensure the 20

bolt is accurately guided during insertion into a hole in the substrate.

The rati o of the‘ghtg'de di aneter of the first thread 3 to the second
thread 7 is between 1] 05%and 1.2 with the two sides of the second
t hread subt endi ng an pnglie of substantially 60[err].
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25 It is envisaged that several size fasteners can be manufactured .
and the fastener shown in the acconpanying figures has a | ength H of
appr oxi-mat el yY@889421. wi t h t he core di aneter being between ?cHmpestess

7.6m. This allows the fastener to be inserted into a 8xmpredrilled

hol e made ‘usi ng a masonry/ hamer drill. O course, |larger and smaller 30
fasteners are possible within the scop éTt he i nvention, up to 20mm core

7 di aneter or |arger being possi b&? ensile loads of up to and in
excess of 2 tonnes may be carried by the fixing, depending on

di mensi ons chosen. 5 -An al ternative enbodi nent 100 i s shown
in Figures 3 and 4 of the

SUBSTITUTE SHEET (RULE 26)



acconpanyi ng draw ngs. The fastener conprises a core 101, a
mai n thread 102, a second thread 106 and a head 103 which correspond
to the coreWosesmdam t hread 3 10 -and second thread 7 and H&EEEEBISH3: he
first enmbodinment. In this enbodi nment, a nunber of grooves 104 whi.ch
run from a point adjacent the first end of the core 101 in an axi al
direction along the length of the 101 are provided. The grooves
104 may have a U shaped or \Lshapegﬁtgoss-section or ot her
cross-section and help the fastener 100 to 15 cut a thread as opposed to
formng a thread. In addition, or alternatively, t he grooves may run
along the length of the fastener to def} Blurality of notches 107
in the thread 102. These notches 107 hél p\ o al |l ow dust and ot her
debris to escape as the thread cuts ifto tRhe substrate. The not ches
may only be in the thread and not pepetrateNthe core of the 20 fastener.
This hel ps to substantially elimnafe any radial or axial stresses '

whi ch may ot herw se be inpos@? I the surrotndi ng_ggbstrate. 25

Figure 6 is an illustration of t possi bl e vakiaiitons in thread cross-
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section which are envisaged within the scope.of the invention. ::I-n
Figure-6(a), the two flanks 4a, 4b of the thread 3 subtend ldent|cal angl e

with the core 2.

‘I'n Figures 6(b) and 6(c), the flanks$ subtend unequal

angl es so that the thread cross section is no | onger synmetrical.

8

CLAI VS 1, A t hreade

fastener (1) for anchoring into a substrate konprising a core

B ong 8 Substanti al portion of - aRE RAVER XM BNGHER L Peal’ thr ead

(3) having a substantially V-shaped cross section defining two

fl anks which

subtend an angl e of between substantially 60[err] and

90[err], and the thre"ﬁhﬁs(:%l)wention reldtas to hiexh;bmvamgh@ ofh Wstimgeanchors, in
approximat el'y 20&&%12 lar tgrea%gg fraLtengrnsdfo%thcfan%t EI{L!)Sbnck blocks, masonry or the

5

10

20

like.

It is well known that with the exception of resin anchors, fixing
anchors for use by the construction industry or hobbyists are generally
designed to work in specific substrates such as concrete or masonry. One
well known method for fixing to relatively hard and/or brittle substrates
such as concrete or brick or stone, is to first drill a hole in the substrate and
then insert an anchor which includes an expansion mechanism. A standard
screw may then be inserted within the anchor which causes the anchor to
expand as it is tightened. The expansion of the anchor exerts a radially
directed compressive force on the walls of the pre-drilled hole which holds

the anchor in place.

An alternative method of fixing into concrete is to employ a self
tapping screw. However, such a fixing is suitable where only light loads

are to be carried by the fixing, and is not well suited to soft substrates.

According to a first aspect of the invention, a threaded fastener for
anchoring into a substrate comprises a core portion having at least one
helical continuous thread provided along a substantial portion of the length
of the core, in which the helical thread has a substantially V-shaped cross
section defining two flanks which subtend an angle of between 60° and 90°,
and the thread has a helix angle of between approximately 20° and 45°, and

characterised in that the two flanks meet at a crest which is rounded.
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in that the two flanks meet at a crest which i.s rounded. 10 .. ... 2. .. A
t hreaded fastener (1) according to claim1 chardcteriséed in that t he

helix angle of the thread is 25[err]. 3. A threaded-fast ener (1)
accor di ng to claim1 or claim?2 characterised 15 in that the two flanks
of the thread (3) neet at an edge defining a crest. 4. A

t hreaded fastener accordi ng to any precedl ng Zl ai m char act er{ sed I n

that the crest has a fkg di us f 0.01 | es@% 15 | che 5.
A threaded fastener ac b’“t%‘ ybeﬁf"@%% s m Wé{‘fsaé ®r aé%fﬁe” %o bej
that the ratio of; Iy I f
thread is substan &SQ g%m‘%t ﬁ?ﬁq? gﬁﬁgﬁggg(ﬁ%ﬁt%ﬁ%.ﬁg‘gﬁﬁﬁrﬁé@‘)ﬂgg&a tBA? Exﬂ@ll

t hr eaded f ast enerhelmom(gim@f,t eayn§° po d0edi Mhectlmice cHfH0actoedd°s éat e thread

that the ratio of the outside_di amater gf the thread tg t he inside djaneter
of the thread is &ubseatat insileifarqes@pphggalonptheaxiy ofthe fastener are directed

5 into the substrate at an angle well away from the axis providing good tensile

performance in soft substrates and indeed across a wide range of substrates. -

The threaded fastener is suitable for use with any substrate, but is
most preferably used for fastening in relatively soft substrates such as brick

10  or blockwork, sand stone or lime stone.
Most preferably, the helix angle of the thread is 25°.

A flat/radius for the crest of 0.01-0.015 inches is preferred.
15
An advantage of the provision of only a single helical thread is that it
provides a reduced insertion torque when compared to the provision of a
dual thread. Also, a dual thread offers a reduced distance between the
threads for any given helix angle which is disadvantageous.
20
Preferably, the ratio of the outside diameter of the thread to the pitch
of the thread is substantially within the range 0.5 tc 0.9. This ensures good

levels of performance in soft substrates.
25 Preferably, the ratio of the outside diameter of the thread to the

inside diameter of the thread (i.e. the outside diameter of the core) is

substantially in the range 1.25 to 1.5. Thus, the diameter of the thread is
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7. A threaded fastener according to any precedi ng claimwhich is-
characterised by further including a secondary bal an_(:l r:ng t ht ead [ ocat ed | n

30+ between the turns of the first helical thread.

9 8. A threaded fastener according to claim?7 char acterised in
that the crest of the secondary thread is flattened or rounded. 5
9. A threaded fastener according to any p¥eceding claim tharacteri sed

in that the core portion is substantially, @gt}% and cylindrical over a
substantial portion of its |ength other t(I:l provi sion of the first

hel i cal t hr ead.

I. A threaded fastener (1) for anchoring into a substrate comprising a
core portion (2) having at least one helical continuous thread {3) provided

5 along a substantial portion of the length of the core, the helical thread (3)
having a substantially V-shaped cross section defining two flanks which
subtend an angle of between substantially 60° and 90°, and the thread (3)
has a helix angle of between approximately 20° and' 45°, and characterised
in that the two flanks meet at a crest which is rounded

10

2. A threaded fastener (1) according to claim ! characterised in that the

helix angle of the thread is 25°.

3. A threaded fastener (1) according to claim 1 or claim 2 characterised

15  in that the two flanks of the thread (3) meet at an edge defining a crest.

4. A threaded fastener according to any preceding claim characterised

in that the crest has a flat/radius of 0.01 inches o 0.015 inches.

20 5. A threaded fastener according to any preceding claim characterised
in that the ratio of the outside diameter of the thread to the pitch of the

thread is substantially within the range 0.5 to 0.9.

6. A threaded fastener according to any preceding claim characterised
25  in that the ratio of the outside diameter of the thread to the inside diameter

of the thread is substantially in the range 1.25 to 1.5.

7. A threaded fastener according to any preceding claim which is
characterised by further including a secondary balancing thread located in

30 between the turns of the first helical thread.
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10 10. = A+t hreaded fastener aceording to any preecedi ng claim- .. .
characterised in that the two flanks of the first .threéead subtend equal
angles with the core. 11. A threaded fasterier according to claim?7
or claim8 characterised in that the two flanks of the secondary

t hread subtend equal angles with the 15 core. 12. , A threaded
fastener according to any precedi ng claimckBaracterised in that the
angl e between one thread flank and the core is different to that of

the second thread flank to the core whilst the angle subtended by the two
20 flanks is ign the, rtﬂ%ﬁeﬁofagfern]er QedRhifE "th- claim 7 clag-?éctcrlséjt B ﬁm[%g%ﬂ
fastener according to any precedi ng el m characteri'se Read
formis provi dedren odnke esxbrafary tteead ieflahiewdd iaumded.  hexagonal outline
for engagenent with a suitably shaped insertion tool. 25 14. A

t hreaded fastener according to claim 13 characterised in that the

other end of 5t h% core, hfyaangsfagt%n& B@do@&m@t §H§ preceding claim chakactens-ed

in that the core portion is substantially smooth and cylindrical over a
substantial portion of its length other then the provision of the first helical

thread.

10 10. A threaded fastener according to any preceding claim characterised

"

in that the two flanks of the first thread subtend equal angles with the core.

11. A threaded fastener according to claim 7 or claim 8 characterised in
that the two flanks of the secondary thread subtend equal angles with the

15 core.

i2. A threaded fastener according to any preceding claim characterised
in that the angle between one thread flank and the core is different to that of
the second thread flank to the core whilst the angle subtended by the two

20  flanks is in the range 60° to 90°.

13. A threaded fastener according to any preceding claim characterised
in that a head form is provided on one end of the core which has a
hexagonal outline for engagement with a suitably shaped insertion tool.

25 |
14. A threaded fastener according to claim 13 characterised in.that the

other end of the core finishes at a point or taper.
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10 15.“\"17 A threaded fastener -according to claim214 characterised in

t hat the said other end of the fastener™is provited with one or nore
axially - extendi ng grooves spaced around the circunference of the
core. 5 16. A threaded fastener according to any preceding claim
characteri sed by being fabricated froma material which'is then

har dened. 17. A threaded fastener aggording to any ‘one of clains I
to 15 charac& risg? b {%eigg made froma plastics material. 10

18. A nethod of '?nse ﬁhﬁéa dr BSteagE rcardingiinglaim Afycharasterésedi ingthat ahm

\[:,)\AI:]:? dependent ongGhabile! Ha S ML BeBHBSHE %z%vide%orm{ﬂ 329 & 3L egfiaﬁ;
extending grooves spaced around the circumference of the core.

5 16. A threaded fastener according to any preceding claim characterised

by being fabricated from a material which is then hardened.

17. A threaded fastener according to any aﬁe of claims 1 to 15
characterised by being made from a plastics material.

10

[

18. A method of inserting a fastener according to an eceding claim

when dependent on claim 7 or 8 into a substrat mprising the steps of pre-

drilling a hole having a diameter greatér than the core of the fastener but
smaller than the outside diarfieter of the main thread and inserting the
15 fastener into the e, the diameter of the pre-drilled hole being

substantially eqifal to the outside diameter of the secondary thread.
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drilling a hole having a dianeter greater than the core ofl9f"ﬁ’é5€f%a54‘ce;ner but\"b
smal | er than the outside dianeter of the main thread and insgft@ng the 15

fastener into the hole, the dianeter of the pre-drilled hdg '
substantially eRal t o the SORSIHE BGIAMEROBERTYPROAREATONC ondar
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