| MPROVED FI XI NG The invention relates to nethods of fixing applied to
“masonry or tinber substrates and to masonry or tinber fixing devices. 5
Conventional threaded fixing devices such as screws are difficult to secure
in masonry substrates since it is difficult for a conventional thread to

find secure location within a bore iIMEROVEDR KIKENGate. Convent i onal
screw 710 t hreaded fixings are accordingly conventionally secured within

bores¥n masonry substrates by first lining the bore with a lining of
relatively soft material into which the threaded fixing can cut its own
thread, at theTBanelnvertieppredatas t ke m%tlﬁa@d%gmwsglmagmmlb?dtﬁé’
bore within 15 the masonry substyate.. A typical exanple of sucgh

lining is thatM3FPREUNRH {H adﬁui?ﬁr'k’aﬁﬁﬁil pg’g‘é) cﬂanBHF¥gs°5r imber
available in f%brous and.glastics material formand in a wide variety of
confi gurati ons 18 MEcEPNICESvery considerable activity in the art over the
years tgPinprove 20 upon the security and ease of use of screw threaded
fixing devices used with such |iners. Adopting a sonmewhat simlar

principle al tEpRgLh¥EohQl™rfedddd NG IUTREC U fodl HRER! ld HBEEILAlanANd

structured so as 0 be expansi rintroduction into a bore in
a masonry mat eaigki%%eb&/%cog%ﬁ%s' YR PSS rRIiubEttddPERaeEEN ti N

the internal surtfaces of the bore resist withdrawal of the fixing device
fromthe bore.gRefieGitNPor a conventional thread to find secure location
within a bore in such a substrate. Conventional screw

\_j 10 threaded fixings are accordingly conventionally secured
within bores in masonry substrates by first lining the bore

with a lining of relatively soft material into which the

threaded fixing can cut its own thread, at the same time

compfesSing the lining against the walls of the bore within

15 the masonry substrate. A typical example of such a lining

is that sold under the trade mark Rawlplug. Such linings

are available in fibrous and plastics material form and in

a wide variety of configurations reflécting a very
considerable activity in the art over the years to improve

20 upon the security and ease of use of screw threaded fixing

devices used with such liners.

Adopting a somewhat similar principle; alternative forms of
fixing device are of metallic material and structured so as
25 to be expansible after introduction into a bore in a
masonry material whereby compressive forces against or
impingement into'fhe internal surfaces of the bore resist

‘withdrawal of the fixing device from the bore. Reflecting



2 simlarly substantial activity in the art,”a wide variety of such devices

are avail abl e. For exanple, wvarious devices. of this kind are .
avai l able under the above- nentioned trade mark Raw pl ug and under the
trade mark 5 Fischer. The Upat TOP self undercutting anchor
conprises an internally threaded cylindkical tubular steel sleeve and a
cone received in one open end of the sl eeve. A splined 10 | ower Rfﬁt

of the cyli rdmidalr B} eevBstanthaloatadiviviyt int thd et ned wehésvatribee ~
cone, these walls being divergent in the direction away fromthe sl eeve.
The above dedcr shett adewibky | arenseavairthbbhép a o dekbhpdehor eandbuk t he
extremty of the cone (ie the base of the conical portion) 15 cones

i nt o cont acdemides hefendhdfs t kdngdor are Appriidabilen vhdekghthpr eabave-fr om
a hammer drill causes the splined section to be forced over the conical
surface, thaehfilioned hEypdg tRmgst BavdRANOdeand pangere htheddrade t mark
substrate materi al . The Upat EXA Express Anchor al so operates an 20
expanéion-fﬁ%ﬁi?Qﬁn does not operate on the undercutting principle. Fixing
devi ces sonewhat simlar to those sold under the trade mark. Rawl plug are -
al so sold under the trade mark 25 Fi scher, as nentioned earlier.

Fi xing deViQﬁ%éﬂﬂiéﬂsﬂ&0P 'self 'undercuttihg_ anchor comprises an
| internally threaded-Cylindfical'tubﬁlar.steel sleeve and a
cone received in one open end of the-sIeeve.v A splined
10 lower part of the cylindrical'éleevefisﬁin cpntact with.the o/
inclined walls of the cone, theée-Walls.beihg divergent in
the direction away from the sleeve. - The above described
assembly is inserted into a pre-drilled bore until the
extremity of the cone (ie the base of the conical portion)
15 .. comes into contact with the end'of_the'bore. Application
of light pressure from a hammermdrill causes the splined
section fo be forced over the conical-surface, the splines
having tungsten carbide tips which undercut the substrate
" material. The Upat EXA Expreés_Anchor also operates an \;)
20 - expansion fixing but does not operate on the. undercutting

principle.

Fixing deviceé somewhat similar to'thqse sold under the
trade mark Rawlplug are also sold undef-the trade mark
25 Fischer, as mentioned earlier. :Fixing‘devices are also
made by Fischer which are somewhat similar in structure and
operation to the.above-described*UpgffﬁiXing elements. The

Fischer Wallbolt comprises a segmented malleable iron



*made by Fischer which are sonmewhat similar in structure and operation to
t he above-described Upat fixing. elenents. The Fischer Wallbolt conprises a
segnented nal |l eabl e iron 3 expander shield form ng a sl eeve. about an
ort hodox screw threaded bolt. The conbined assenbly is in use inserted
s tightened
with a spanner. This draws a termnal conical 5 wedge backwards into
t he\ghi el d anexpandes Ghuelshi fdrhiangn®nsicevbnwakdut agni osthblexsisdeewof
the bore. Al fixing elements which rely on conpression of an associ ated
menber into ttkereafiedobodtpre-Thel cenbboed gssembly is rimeuse dnserttedal
di sadvantages, The walls of the bore are placed under stress and in nmany
substrate natiptala preTdrilledshere cirem maspt Substiades gk theebolt

structure to prevent crackipg. This is particlarly the case wth sucgh
material s as 1fghtoREgRed Wit aaRAMS Gt eFhdSnErape astermipgd gppdcal

into a pre-drilled bore in a masonry substyate and the bolt

lies_to brick structures It iIs especially evjdent adj
TP meonry LEHERT MAEKHRES ofnbRe WisloSaiot8Aand HEPECRP]

conparatively small, thicknes teri.al
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fixing of wi ndow franes, door liners and simlar fittings.

10

15

20

25

All fixing elements which rely on compression of an
associ;ted member into the wall of a pre-drilled bore give
rise to structural disadvantages. The walls of the bore
are placed under stress and in many substrate materials

there is insufficient strength in the substrate structure

- to prevent cracking.  This is particlarly the case with

such materials as lightweight autoclaved aerated concrete
but also applies to brick structures. It is especially -
evident adjacent apertures in a masonry structure where on
one side at least there will be comparatively small
thickness of substrate material.. Of course, fixing
elements are commonly required in aperture regions for the

fixing of window frames, door liners and similar fittings.

Egually, a good deal of activity has been focused on
improvement of screw fhreaded members themselves in order
that they should find secure fixing in masonry materials
without the use of liners and without internal expansion.
The driving force in these respects is, of course, the fact
that liners do not provide totally satisfactory degrees of

security, the fact that the need to insert a liner in a



Equal'ly, a good deal of activity has been focused on inprovenent of screw

t hr eaded nenbers thenselves in order that they should find secure fixing in
masonry materials 25 wi t hout the use of liners and w thout internal
expansion. The driving force in these respects is, of course, the fact that
liners do not provide totally satisfactory degrees of security, the fact _
that the need to insert a liner in a 4 bore represents an additional i
activity whi phreagepgegentsedn! abaiticnalsaabilviby ¥hLthtlias dssddibatedeof
expansion bolts and such |ike the conpressive forces necessary for security
of fixing canabest tcosiss nahdd taeovBact nthapt ime the casé ofaserpansion
materials particularly when adjacent to extrenities of bodies of such
materi al s. UkoR&sergndpsuchi ¢dkeornheNozomprassive EPYReE| NeaaRfarylsHon71
(I'TWIIl) disclose masonry fixings conprising a shank 10 having spaced
threads in seeurdim off atmm%a@miaa%tht-ePﬁaPPﬁ&dmaﬁ?Va?rpa’r%JF‘gJPt F&nd.

The flanks of the threads intersect - at an .angle of [err] and.exhihit a
helix Bngle Of [ ¥agompdsenpEgtipds aﬁ@ﬁ%ﬁﬁﬁiﬁﬁ%Xy'ﬂ%ﬁ%iné%lﬂQ%? pe@?a
conditions for introduction.,info a nasons re and are clained to
provi de secufPritysTLtRie r?gfn\ﬁ‘%‘#fcﬁﬁ ?]Tﬁr%"%fa‘ st3 %r%%fé’

i

| upon insertion. Both
| TWIIl and 111 represent exanples of effort in the art to provide

UK Patent Specifications Nés 2 115 511 (ITW'III).and 2 152
171 (ITW-II)_disglose masonry.fixings comprising a shank
10 haviﬁg spaced threads in the .form of a helical ridge
alternating with a parallel land. The"flanks- of the
threads intersect at an angle of 50° to 65° and exhibit a
helix angle of 6° to 8.5°. These features are necessarily
combined with special conditions for introductidh'into a
15 masonry bore and are claimed to provide security of fixing
‘without thread striping upon insertion.  Both I™W II and
III represent examples of effort in the art to pfovide'
threaded devices for direct securement in a bore so as to
avoid the | diéadvantages of éxpansioh—tYpe: dévices N\

20 enumerated.abOVe.

.coarée_deep:threads are also disclosed in é_fiking'fdf use
in masonry-like_strucfures in ﬁK Patent Specificatioﬁ No 1
510 686 (ITW IV), a further example of an attempt to
25 - provide a direct-fixture fixing element.; In thisix
particular arrangement, the crests of the deep threads are
notched in order to assist in the cutting of a thread by

the fixture in use and to assist in the transmission of



mnppp——

t hreaded devices for direct securenent in a bore so as to avoid t he
di sadvant ages of expansi on-type devi ces 20 enuner at ed above.
-Coarse deep threads are also disclosed in a fixing for use in nmasonry-1like
structures in UK Patent Specification No 1 510 686 (ITWIV), a further

exanple of an attenpt to 25 provide asdirect-fixture fixing

el ement . In this particular arrangement, the crests of the deep
threads are noh&Sefirynaepges wotAsal shel BokBe CHA! iAgeehedibitecatali dues:
fixture in use and to assist in the transm ssion of 5 masonry debris

within the borthredd iritdeemagipiarsshad | beethehkeyd 4o doeowpping sat desddrhe
key to providing a design which enables security of fixture to be achieved
whi | st at the wabehténablesogeacurigyt h€ féstiure kenbei achdevedr whddistsat
of the substrate material. Nevertheless, threads penetrate the substrate
at fairly closehg spaectipesrereanizipg theat npef| teuniparigentdsturpnent
| npai red_by the_shear resistance of the relativelﬁ.snall sectjons of
substrat® mat ePf Fn@stubshr et inafieridfge Ngvsthedeassy threads pearisates
di scl osed in 10 r opean, Pat en lication No.0 133 773 (LTWI K
Patent - Speci 1 EoPi BAPRETAEB0SS FISELE: LaFeLy oSBaCRdr RIBLRIARSSERER FhRtng
a shank provi i th ' read, ar.o ati L thsal
bet ween t he g?ﬁ‘g{‘/fg Séut%g'ﬁ}:‘&grﬁénég 1£d1u%aﬂy§d %}} THE tsh%%r%‘églgta%%% of
the relatively small sections of substrate material between
helical ridge turns. A similar arrangement is disclosed in

\ 10 . European Patent Application No 0 133 773 (ITW I).

UK Patent Specification No 466039 (Jasper) discloses a
fastening screw having a shank provided with a helical
thread groove alternating with a land between the grooves.
15 A longitudinal slot provides self-tapping capacity for the
course deep thread. Jasper does not disclose the fastening

screw for use in masonry structures.

A somewhat similar screw device is described in UK Patent
20 Specificatioh No 274833 (Rosenberg). The entry end screw
thread configuration ‘'has a groove which penetrates the
normal diameter of the fixing device together with raised
border ridges, this éonfiguration extenaing over a short
length only of the shank. Rosenberg does not recommend the
25 fixihg device for masonry fixing, referring generally to
fibrous and non-flowing materials and in particular to

metal substrates.



15 A longitudinal slot provides self-tapping capacity for the course
deep thread. Jasper does not disclose the fastening screw for use in
masonry structures.. A sonewhat simlar screw device is described in UK |
Pat ent 20 Specification No 274833 (Rosenberg). The entry end screw
thread configuration has a groove which pgnetrates the normal diameter of
the fixing device together with rai sed border ridges, this configurationr>

ext endi ng oveurdbred t phLEAEN sPili FfcdthiarsReko RFeeendes g (e Nota uk ™
reconnend the 25 fixing device for masonry fixing, referring generally

to fibrous aratesit f Appligataon N S 2036227 parénéyasi) t @iBdRIsSubsEat es.
6. Eur opean Pat ent Specification No 0 225 003 (JSM and UK Pat ent '

Appl i cati on NedkidfP23ctéwsn\leswingli aclassewedt - siodliary sonfigubatiog.a
sonmewhat simlar configuration.. Helical ridges either side of a small |and
have their 5Heliaalesridgesoveitther Teidgasafalasosmafidr sland haste uthedr in

which the ridge crests-are not grooved but an internediate ridge is turned
t hrougR t he CERGtS IFReVeRer e TARCYISY aglspwdefars | 60 gr ;v &8 an
overall thread., Both JSMand Tonbyasu relate to self-lockipg devices.

reliant on t WBifh the |rr?td&"ac‘izl'%ﬁ1t A% P L A IR PUhrRR N teEmefiate; s
no disclosure, %lfgea 1uss%urne t r}rotuhgeh maflee i[ahrgtf a<.=Ejoe q:r?é)ff t'll_l%]ré are in fact
twp_parallel'gr00ve5'forming-an ovérall_thread. Qoth JSM
_and'Tomoyaéu.relate to self-locking devices reliant on the
10 interaction of male and female thréadé.and there is no
discloéure éf_a use in which the'male threaded pbrtion is

self-tappingly threadedly into a masonry bore.

UK Patent Specification No 2042120 (Gutshall) discloses a
15 headed screw whiech incorporates a long-pitch hélidai thread
rolled on  a cylindrical blank. The rolling leaves
untouched a land between adjaCent convolutions of the
thread. At each juncture between the réot of the thread
and the adjacent land a helical ecrest functioning as an W,
20 auxiliary thread is provided to improve the holding power -
of the screw.  Gutshall refers to use of the disclosed
screw.in'soft, fibfous or low-density materials which are
exemplified as wood ahd'plastics. Gutshall does not appear
to recommend the disclosed headed screw for fixture self-

25 tappingly in a masonry substrate.

UK Patent Specification No 1541237 (Oratronics) discloses

a threaded device for use as an endodontic stabilizer. The



‘sel f-tappingly threadedly into a masonry bore. UK Patent Specification No
2042120 (CGutshall) discloses a 15 headed screw whi ch incorporates a

- long-pitch helical thread rolled on a cylindrical blank. The
rolling '|eaves untouched a | and between adjacent convol utions of the
thread. At each juncture between the root of the thread and the adjacent
| and a helical crest functioning as an 20 auxiliary thread is provided
to igprove theshahki mf pther difscflipsedcrdayice Gisstainnadef witht @ ubeldtal he
di scl osed screw in soft, fibrous or |lowdensity nmaterjals which are

exenpl i fi ed asgweoWearRinGt iacs Su@ﬁtl%ﬁmilﬂoe‘sl%t R too PEEYAAENAL he
di scl osed headed screw for fixture self- t appi ngl n a masonry
substrate. UK Parsahledpeiterdtumsh ﬂdén‘i5412§'zhe( chﬁﬁ'b'nl%g) thescrddge a’-s

t hreaded device for use as_an endodontjc stabili.zer. The

di scl osed devi FEOP¥eHyr nedURi tFALENRel iSRAC IS GEFORav MRy &5%811?5(:? lﬁ’f'gf?kfmhde

tch t Il el ter-t h t of the ridge i
5 grooved. - JERE1BEREn & piiar | D R s15980” Bl ock) PUEVHSRE o

compr  ses. a thEERBACRRER QORI h Y M Bhes, SRR &' Enflided e
of that shown Qy.RRSenRiend dhget tRRELH ABPYBve FoMhina®f SFéminiscent of
that shown by Rosenberg as mentioned above. Crock refers
10 skirtingly and somewhat speculatively to application in
W, : building construction and associated fields but there is no

reference specifically to the use of the disclosed device

for self-tappingly securing in a masonry bore.

15 According to the present invention there is disclosed

a method of fixing to masonry or timber substrates wherein

a bore is formed in said substrate and a fixing device is

introduced into said bore self-tappingly or otherwise, the

fixing device éomprising a shank having a bore entry end

20 and an opposed headed or unheaded end separated from the

bore entry end by the length of the shank, at least a
portion of the shank length being configured with either:-

-a) a thréad ';olled or otherwise formed helical groove

formed in the biaﬁk circumference of the shank, the groove

.25 being defined adjacent a helical ridge juxtaposed to the

side of the groove or betﬁeen a pair of such ridges one

either side thereof, or



10 sklrtlngly and sonewhat specul atively to appllcatlon in building
construct ion and associated fields but there is no reference specifically.
to the use of the disclosed device for seld - tappi ngly securing in a masonry
bore. 15 According to the present invention there is disclosed a
“method of fixing to masonry or tinber substrates wherein a bore is formed
in said substPhte andthreadi rglded ceri Ltharwgeceforned hekiamk eridge -~

sel f-tappi ngly.or ot herw se, _the fjxing device corrprl Si ng@g shank havi ng“‘ﬁ
bore entry enHoBRed 0@ the RIRRE £ HeH PTG It FDE parated fromthe

ongt h bey ng EBHI GEsaares (Redng nirstarmine Yean the BIRRy IFmterance
formed hel Caéf%ggvsh;gf(ggg L0 EBecRhapkoi §Gulter gace oL the shank, shhe

groove 25 being défine Jacen I 'dge Juxtapos e sﬁae of

5o O Oa Br o EHR L5 Rg0RE) ChnBl Syl RASHAN DALY, GHdeud 18bERLRGD
bl -ank circunf %Sﬂﬁeceﬁfiﬁﬁrébi‘aﬁ , whekE EbRGSISYibsd narépébaegangpsfenbyhe

bl ank circunference of e shank so as to function in use as nale thread,.
said 5 helicah shdgevehiagd 13ma 0B i pethfpdh cab @haeye ¢HY Niigqgd(shank

configuration whose convol Utions are spaced apart by
raised and any groove is depressed, said land having a
width measured axiaily with respeCt. 'l:o the shank of at

10 least 4mm and at least 50% of the land sI'ia'_n_k”diameter, and

the helix angle of the helical ridge being at least 8%.

Of course, the ridge/groove shank éonfiguraﬁion may
alternatively be formed by turning from eg a solid bar, by

15 'clz'z'\stin'g or by any other method and the invention includeé
fiking'devi'ces so made. The .land imm:ediateiy.. adjééent the'.
aforesaid shank cohfigurations may be confiqured '(at. one or
both sides) with a recess running helically of the shank

and represénting a minor depreésidh 'relativé to £he .helical

20 groove of the said .sh'ank configurationé. The male thread \o
may be 1nterrupted by cut-outs at least at the tJ.p 1n order

'to confer a thread—cuttlng fac:l.-llty prov1d1ng fo_r_ self-
‘tapping péffof_manée._ The depressed 'groo've in pfactice
serves to contain substrate debri..sl lre'mo-ve.'d by. the ' self-

25 tapping“ ‘action. The device used in the: invéntion is_

~unusual in providing a method of fixing in a concrete



‘an intervening land in relation to which the. ridge(s) is raised and any
groove is depressed, said |and having a width neasured axially with
respect to the shank of at 10 |east 4mm and at | east 50% of the | and shank
di ameter, and the helix angle of the helical ridge being at |east 8% O
course, the ridge/groove shank configuratiegn may alternatively be forned by
turAing fromeg a solid bar, by 15 casting or by any other nethod and the
i nvés#t i on i nckenedohi zong ;dewiste masonryd € ixings anre idusidnmidity afjacand

t he af oresai d shank configurations may be configured (at one or both sides)
with a recessiPufiiengcompreasionozonee ahanknandteepesbers rnd faddr to
depression relative to the helical 20 groove of the said shank

confi gurati onB®TEoFRe Farisfartauifdy bdn nther upeesioy @aneut@ndernadst
at the tip in er to confer,a thread-cutting faci]Jity providing for self-

t appi ng perfo?ﬁéﬂi?ﬁ.s sue eagef)'i‘%sg@ﬁtg?%\fénc oF Rei9 e afyés eryediawai n

substrate debg] . d.hy.the.self- 25 tapping action. The devi ce
used ?% t he é*%%éﬁ??ﬁ% t?sthﬁﬁgual in providing a nethod of fixing in a

concrete 9 tension zone; nost masonry fixings are designed to operate in
t he conpression zone of concrete nenbers and fail to performsatisfactorily

in the tensiofngongi x {Mddtilce?NG1anS §LEaEnaTihYe MRl dSE-E08 N dis! 9
one of a very few
slightly oversized bore (and thus the shank of the device
will be slightly undersized in terms of diameter relative
KU) 10 = to the drill diameter used to produce the bore) in order to

avoid an interference fit (which will obstruct threaded

insertion).

| The shank may be made of a metallic material which is
15 plastically deformable by -cold rolling through a die
- configured to form the helical ridges and helical groove.
The shank may, for example, be made of a ferrous metailic
material. Although this material may be iron, it is more
typically a ferrous alloy such as carbon steel or possibly

20 stainless steél'or similar material which resists corrosion
through contact with moisture and chemical materials
commonly found in nmébnry structures (eg alkalis). To
improve corrosion_reéistance, the shank may be made of
metallic material having a corrosion-resistant finish, for

25 example a coating such as galvanised metallic material.

The ridges conveniently each have a height with reference

S .
to the 1land  which is substantially uniform between the



5 exceptions to this). The fixing device will ordinarily be inserted
into a slightly oversized bore (and thus the shank of the device wll be
slightly undersized in terns of dianeter relative 10 to the dril
di aneter used to produce the bore) in order to avoid an interference fit
(which will obstruct threaded insertion).1®he shank may be nmade of a
metallic material which is 15 plastically deformable by cold rolli+mg
through a dixiabréxgreriitiesfofntheereepecdlive dgelyeand hel i cal groove. ™
The shank may, for exanple, be nmade of a ferrous netallic material.
Al t hough this material may be iron, it is nore typically a ferrous alloy
such as carbon steel or possibly 20 stainless steel or simlar materi al
whi ch resists corrosion through contact with -noisture and chem cal

und_ i n pasonry. structures ~al kalis). Tq i nprove

terial ly f (e
oy ost on § ol ernartYory o ihe TifidRs HBUE BAChuRRG ISt LPREE NG o

otal B0 mt WA henPRORBATERY R ARIGAH At SRR Gn ot Tand

reference 10 the |A9dpani gl Le subsiAR | Abloaidionm Bet wgen 1hepoc
Ao ¢ GEOREaAR 8y, Yt TAIRSSERNS

axial_extrenf}les 0 e respectrve “rid ternativery, ges
each include .4 QAU thd £1W foyards the bore entry end of the shank.

At 1east the ridges and/or at : least the groove may be
10 coated with a .friction-reducingi material such as a-
fluorocarbon polymer although in practice this may be
abraded to the point of-femoval eXcept in soft masonfy

substrates such as light wéight autoclaved aerated cement.

15 " In order to facilitate self-tapping, the heliX'ahgle of thé° 
helical'ridge-is'at-least-sb-ahd'preferably at- least 10°.as
* noted earlier. Conveniently, the helik'angle of the groove
will be in the range 15° to:40° With:an angle of 30° or 35°

being preferred. -

20
‘A helix angle of 8° to 10° on -a reiatively large diameter
shank (eg 22.5mm) will readilyvprOVide-a land width equal
to the 4mm minimum referred to earlier and thus when -
secured in-bore, sections of substrate material of at least

25 ~4mm in axial size between.disturbances of the substrate

‘material by the thread of the fixing device. However, with
the objective of providing that the axial'léngths of such

material should be a maximum balanced against the need for



5 which is non-uniformin height with reference to the | and and which
decreases with progression of the respective ridge helix towards the bore
entry end of the shank. At least the ridges and/or at |east the groove may
be 10 coated with a friction-reducing material such as a

fl uorocarbon pol yner although in practicelthis nmay be abraded to the point
of renoval except in soft masonry substrates such as |ight weight

aut'egl aved acadequatencadialspenetratiodeinto thei substratel matapdialgtd he
helix angle of the helical ridge is at least [err] and preferably at |east
[err] as not RFewtde ckhready secorement;, hdhee|interngraest landgwddile havid be

in the range [err] wth an angle of Jerr] being preferred. 20 A helix angle
of [err] to 1%0‘"6 th Fﬂ@laéﬁr\%lg P’Pz%’g]g’ dr bt EeSBRSRK teFr. shagkwerf| at

readily provide I 1.d equal. to the 4mmmninumreferred to earlier
and t hus mheﬁﬂﬁﬁgﬁrgﬂgi%%béﬂﬁ,9?@9t?8ﬁ§no?l§HS§FFate material of at |east
25 Ammin axial size between disturbances of the substrate material by
the thread of the fixing device. However, with the objective of providing

ot e, ol eI O B flaln SRR BTRND P AR Mo
material to Ry dSe tALSRE SRRUSLRIEe LBhT ALCLASPRSCrhAGE Yhh! £B2Y%8mn
(eg 6mm to 15mm) and generally will be 60% to 85% (eg 75%)
of the land shank diameter.
_, 10
With the above requirements in mind, the pitch of the
groove will generally be between 8mm and 14mm with a
preferred pitch being about 11lmm. The ridges will
conveniently be V-cross-section ridges but may have another
15 configurétion (for example, a cross-section generally of V-
configuration may have a radius at the apex). 1In the case
of V-cross-section ridges, the sidgéfof the ridges at the
apices of the ridges subtend with'éédh other an angle of
~ about 60°.
20
The shank prefeyably hgs a head in;the form of a screw-
threaded contihﬁ;tion of the shahk wherein the thread
comprises a helical ridge aﬁd a groove extending in
parallel so as to present an alternation of ridge turns and
25 groove turns along said continuation. A slot may be
provided for drive purposes as may edges defining a hexagon
configuration or a depression of hexégonal configuration
and, of course, an enlargement may be provided at the head

to present any such slot, hexagonal cross-section or




a wdth neasured axially with respect to the shank of at |east 50% of the
| and shank dianmeter. 5 Preferably, the |and wi dth nmeasured axially of the
shank will be about 5nmor nore such as in the range 4nmto 25nm (eg 6mmto
15m) and generally will be 60%to 85% (eg 75% of the |and shank di aneter.
10 Wth the above requirenents in mnd, the pitch of the groove will
generally be between 8mm and 14mmwith a preferred pitch being about .-

11mm The nhekdgBhalW kécegaveai:en&&un@sryuﬁk%érSe&;i@éhr'é‘lﬂf-}&é&!&u Y

have another 15 configuration (for exanple, a cross-section generally
of V- configufcahtapegny have a radius at the.apex). tn the case of
V-cross-section ridges, the sides of the ridges at the apices of the ridges
subtend with each other an angle of about 600. 20 The shank preferably has
a head in the formof a screw threaded continuation of the shank wherein
the thread cofpradditianhdic didie metiyed deflinedyr thee inwendidinngindludes
parallel so as to present an alternation of ridge turns and 25 groove
turns afong sHibhébnitaugcprpe. anyAof| shenfjxiagpdeviges fasr hewieinhriqpuses
as may edges deflnlng a hexagon configuration or a:depression.of hexagonal
configurati ond@hénedf &Bursenngftianaryikntthay %@‘HFQ)VIW%@ tefe Higlaﬁﬁ

present any such sl ot, hexagonal cross-section or
inventioh. _

Embodiments of the invention will now be described, by way
10 of example only, reference being made to the accompanying-

drawings in which:-

Figure 1 shows a first embodiment of fixing device

according to the invention;

Y

15
Figure 2 shows a second alternative embodiment of fixing
device according to the invention;
Figures 3(a) and 3(b) show two stages in the installation - v
20 . of ‘a third embodiment of fixing device according to the
invention similar to that'shown in Figure 2 in a masonry
substrate;
Figure -4 shows *schematically -a screw heading station
25 -forming part of a screw production line;

- Figures 5(a), 5(b) and 5(c) show various stages in the

plastic deformation of a cut off blank wire section in a



+12 hexagonal recess or countersunk - or raised countersunk features. In
addition to the nethod defined, the invention includes 5 wthinits

- scope any of the fixing devices as herei nbefore defined in connection with
the fixing nmethod of the invention. Enbodinents of the invention will now
be described, by way 10 of exanple onlty, reference being made to the
accenpanying drawings in which:: Figure 1 shows a first enbodinent of
fixidg . devi G&ErRYAerdingoprreesy 8singn thes auRaratus sphorn aineFigyre
alternative enbodlnent of fixing device according to the invention; Figures
3(a) and 3(b) ishow two stages in the installation 20 of a th|rd

enbodi nent of fixing device according to the invention simlar to that
shown in Figure 2 in a nasonry substrate; Figure 4 shows schenatically a

headi
i aures 5(a) PIBEate shepesnaePelbPicBTibach. YL Beldi GBrskiEn o
of a Clﬁtl of f ﬂ%&“ﬁ&éegflgnséf)eﬁ production line for use in formlng

a ridge-groove-ridge configuration according to the

invention;

Figures 7(a) to 7(c) show the die construction-reltive to

KJJ 10 Figure 6 in greater detail; and
Figure 8 is a single ridge version of the embodiment shown
in Figure 1.

15 The fixing devices shown in Figures 1, 2 and 3 are
designated generally by the reference numeral 1 (and the
same applies to Figure 8). In the Figures, like parts are
designated by like reference numerals.

1N

20 The fixing device shown in Figure 1 comprises (and
similarly in Figure 8) a steel shank 2 of solid right
circular cylindrical configuration comprising a top section
3 and a bottom or bore-entry section 4. Lower section 4
has a groove 5 formed in the surface of the blank shank by

25 cold thread rolling. Groove 5 has a.helical configuration
and extends spirally around the circumference of the lower
section 4 of shank 2 and is co-extensive longitudinally

with that section.



13 screw headi ng process using the apparatus shown in Figure 4; Figure 6
shows schematically a thread rolling station 5 formng part of a screw
production line for use in formng a ridge-groove-ridge configuration
according to the invention; Figures 7(a) to 7(c) show the die construction
reltive to 10 Figure 6 in greater detn4l; and Figure 8 is a single

ri dge version of the enbodi rrent shown in Figure 1. 15 - The fixing -~
devices shown in Figures .1, .2 and 3 are designated generally: by the bl
reference nuneral 1 (and the sanme applies to Figure 8). In the Figures,

li ke parts aGarofses gﬁ1a:lt%di€ti§/lm¢ckeb¢'@f%¢l@n‘€‘é° neeeablel marginathridges g
device shown in Figure conprises (and simlarly in Figure 8) a st eel
shank 2 of s@mndd % j{gne 9F dih%ﬁhclyqilﬁ‘kﬁ$'é‘él 1Eo?ﬁY©HFan-oﬁn60ﬁﬂFiB§l ﬁ@ & op
section 3 and a bottom or bqre-entry section_ 4. Lovves section 4 has

groove 5 for GEERST t FEOSHRT dde e t FiaSEI Qfk BIHRE h§) 25 formed, gf¢ ﬁP@é’ﬂF
rollin Groove5. as ca nflg ratiaon.and e ds |raI r.ound
the ci gcum‘ e?“@ﬁ&mtﬁ f‘lﬁ‘ﬁ‘ﬂ&)‘f ie l}ﬁ RS §1 % Lelﬁ

l'ongi t udi nal l@éf@ém éloaﬁ- v?h?céﬁ Og_c:curs durlng.thread rolll-ng.-

Top section 3 of shank 2 is formed with a conventional male
screw thread 8 to enable threaded engagement of articles to
10 the fixing element 1 when the ‘fixing élement 1 is secured

in a masonry structure.

The axial extremities of the shank 2 are 'fo‘rﬁiéd 'having.
regard to the practicalities of the fixing device 1 in use.
15 .Thus, for example, the e_xtrerhity of the bottom portion 4 of
shank 2 has a frustoconical configuration 'Eo' assist bore

entry of that extremity. The extremity of the top section

3 of shank 2 has a domed fcofnfj.guration and is provided with

.~ a screwdriver engagement slot, cross-recess, hexagon or

20 .. s‘Q_uare drive (not shown) or screw head enlargement such as"

one configured with a countersink. -

_It will be noted that a land 9 'is provided between the
;turns of the ridge-groove-ridge configuration. In the
25 embodiment shown in Figure 1, the land has a width betweenl""
turns as measured axially of the shank 2 of 7ﬁm. The shank
land diameter .in the example depicted is 10.4mm and the

pitch of the groove 5 is 11mm, the helix angle of the



14 Groove 5 is defined between two parallel marginal ridges 6 and 7 (one of
which is absent in favour of one ridge and a deeper groove in the case of

- Figure 8), formed of shank 5 material- displaced fromthe groove 5 by
the plastic deformation which occurs during thread rolling. Top section 3
of shank 2 is forned with a conventional A&l e screw thread 8 to enable

t hreaded engagenment of articles to 10 the fixing element 1 when the
fixieg el energPiral bednge®5°r a FagogrPover daRkhe redatiye atoeckheediands
of the shank 2 are formed having regard to_ the Q{actlcajltles %gﬁtg%gd

fixing devi cel@Veh &S 0-pym andpthe "rifge, hedaht yelatdye ey

bott om portioi] 4 ff shank 2 has g)etfrustoconi cgl configuration t%fssi.st
bore entry of *¥R&T &8 r EnPEP: T XPPERPry ¥R (B R i S B hnk
2 has a doned i atj o d_i Qvided, i L) o ryyer ggﬁﬂgﬁt
slot, cross-r %ﬁggégggxgﬁbﬂtgg 5#%J§ﬁ¥%ﬂ%r% %?%geéngg&gﬁg§nf°§?g'crew
head ery argengiby sUshe SrORE CORLLGUI ol dnd CHHNGREN Noe | tenl | laddfre
noted that a Iand 9 1s provided between the turns of the ridge-groove-ridge
configurati OnparahBtLhg. 25 embodi ment shown in Figure 1, the land has a
wi dt h between turns as neasured axially of the shank 2 of 7nm The shank

| and diameter in the exanple depicted is 10.4mm and the pitch of the groove
5is 11mm the helix angle of the :

Turns 6(a) and 7(a) of ridges 6 and 7 are configured by
means not shown to provide a self-tapping capacity in a

10 masonry structure.

The fixing device ‘embodiment shown in Figure 2 is broadly
similar to that shown. in Figure 1. However, in this
embodiment the thread représented by the ridge-groove-
15 ridge turns is much coarser and the in-bo:_:e extremity of
the shank 2 is slotted by means of slot 10 to provide for
self-tapping. The device of Figure 2 is preferred over

that of Figure 1.

20 Threaded upper section 3 has a flat top provided with
screwdriver engagement slot 11. The remaining features of
the fixing device shown in Figure 2 will be readily
understood from the Figure itself, in comparison with
Figure 1, 1like parts being designated by like reference

25 nunerals.

Figure 3a shows diagrammatically a masonry substrate 12

whose surface 13 1is perforated by a right circular



15 spiral being [err] The groove depth relative to the land level is 0.5mm

and the ridge height relative to the land level is 0.5MmM O course,
fixing devices conform ng generally to the enbodi nent described may be
configured 5 with different values for one or nore of the
above paraneters. Turns 6(a) and 7(a) of Lbdges 6 and 7 are configured by
means not shown to provide a self-tapping capacity in a. 10 ~masonry ;
structure. TH&¥indmicakbvbereefodiniddieds Howe i thdigasenyi substadite 12 ™
simlar to that, shown_in Figure 1. However, in this enbodi nent the

thread represtH dyleWe SHERG-REWRN edrigen masiomyy tdihbli bifust tdeutser
and the in-bqre extremty of tgg shank 2 is slotted by means of slot 10 to
provi de for uen ppekdon  (Rithevele AL FegiESe :c l%"’"&“@?er‘?’é’dl}ﬂé’é% tcﬁ?':]
' Jh . ti 3 a at to rovi ded wi

girgﬁr{\?er'lgﬁ’}eﬁfé’mﬁéi‘? ¢ gi%ﬂ’?‘hgse?‘%c iR rﬁj;]“%ztﬁ%[]%%l':@? gl’lgeﬁ“)‘?ﬁﬁﬂew ce

' i i 2 J-eadi . JEromt igure itself, in -
compar Poon viith EueE FLAFEE A EETCREEBHathg e s it ifn, ot 25
nuneral's.  Fi g4 S elpus: A BPRRERLes s hdtiY the PEEIRY®adbice in

a masonry structure is to drill a bore such as that

depicted .at 14 in Figure 3(a).

10 A fixing device according to the invention, such as that' kui
ehown in Figure 1 or Figure 2 of the drawings, is offered
up to the .bore 14 and its extremity remote from the
extremity configured fer serewdriver engagement is inserted
into the mouth of the bore 14. The fixing element is then

15 rotated manually number of times until the threads 6, 7
startlto engage by tapping a corresponding female thread in
the outer portions of the wall of the bore 14. This
practise is. continued wuntil finger turning becomes
impractical. A screwdriver is then taken by the operator,

20 engaged with the other extremity of the shank 2 by means of
the slot provided for the purpose and further'tnrning
effected. The thread represented by ridges 6, 7 continues
with this motion to form its own female thread with
gradually increasing extent along the 1eng£h of the

25 internal surface of bore 14 until all of the bottom section
4 of shank 2 is received in'the bore 14. This stage is
depicted in Figure 3(b) f:;llliere'.it will be seen that a

‘slightly different. embodiment . of the fixing device



-whose surface 13 is perforated by a right circular 16 cylindrical bore
14 drilled into the masonry substrate 12 using a | ow speed power driven

- masonry drill bit wi thout hammer action (although, of course, hanmmrer
drilling or rotary inpact drilling may be adopted as an alternative). 5

I'n use of fixing devices according to thelmvention, the first stage in
procedures to install the fixing device in a masonry structure is to drill
a bége such ascechadisepitst dthetinvenpieh gisesBoun. inoplacea fiThedt einge
according to the invention, such as that shown in Figure 1 or Figure 2 of
the draw ngs, elementeshewin iy Rigamen 3 bl4 igh®ne Haskined @ GPIRTRENFeamn
the extremty configured for screvvdrlver en agenent |slé_qﬁ{arted into the

m)lrjr'{)h offthe fBpTPEX. I ?ﬁ@ Fl??ltn t-158 PR HRRAYES
ggrrggpgndlt Ing ﬁe Tt“léef%?gié%elr]?? %ee'%?%se%%iﬁt’%ncgo% a/*‘6\?('31‘?'1% xg?‘ﬁ"'edb%?e
14. T

A sor ewir vor & SERFCHER Y Faeliity L0R5 FHEMBoRR B EAdHREN 7
extrem ty of Lhg; g@, %%ﬁ%&cﬁlg&: e SHSRn B VI" d 03 the purpose and

further turning e represente ' dges” 6, 7 continues
with this notion to form its own femal e thread vmth

Tabulated in Table 1 below are parameters for three

specific examples of fixing device according to the

\_ 10 invention corresponding, respectively, to the embodiments
shown in Figures_ 1, 2 and 3(b) of the drawings:- -
Table 1
15
Embodiment Diameter Groove Helix Land Groove Ridge
(um) pitch  (°) ‘Width Depth Height
{mm) ' {mm) (mm) (mm)
/ 20
Figure 1 10.4 11 - 25 7 0.5 0.5
Figure 2 10.4 14 30 10 0.5 1.5
25 Figure 3(b) 6.36 11 25 6.7 0.5 1.0

In Table 1, land width is measured between adjacent spaced

ridges axially of the shank. Groove depth is measured



gradual ly increasing extent along the Iength of the 25 I nternal surface
of bore 14 until all of the bottomsection 4 of shank 2 is received in the
bore 14. This stage is depicted in Figure 3(b) where it will be seen that
a slightly different enbodinent of the fixing device 17 according
to the invention is shown in place. Theifg xing el ement shown in Figure
3(b) is one having a coarse thread sharper than that shown in Figure 1..7;
Sel f - t appi ngrefatiee £ thavaesell o tihdgdagrbaret midye defdiguraslsonss ™
providing 5 a thread-cutting facility along the length of the shank 2
anal ogousl y meatheesl aielbtisteovtio ithd-ilpvwel 2f Teloel kard.-i n Table 1 bel ow
are paraneters for three specific exanples of fixing device according to
the 10 i nvention correspondi ng, respectively, to the enbodi nrents shown
in Figures 1, 2 and 3(b) of the drawi ngs:- Table, 1 15 Enbodi nent D anet er
Groove Hel i ¥he| fied lowdmshvaPeF #fiC ( FpmPlep;is hintepded) oy steake

|2—|§i ghts(m;r) use @ng pé%rpﬁég?e of émﬁé%ﬁie%‘éﬂ,%f}l acco’r%ghé1 to Hkéel

0.5 1. . . . . : . s .
° invention relative to various prior art fixing devices:-

.Example

10 A number of fixing elements were tested in brickwork as set &

out at A to H in Table 2.

Bores of diameters 8mm, 10mm, 12mm and 1l1l4mm Wwere pfe—
drilled in solid brick having a compressive strength of

15 20.5N/mm® (A to E, G and H) or of 15N/mm?

(F) to various
depth as recommerided by the manufacturer Or'Smm“iﬁ excess
of fixing device length using, for example, a conventional
drill bit of appropriate size driven by a slow speed power

drill without hammer action (a hammer action could equally w

20 be used).

Fixing elements, shorter than the bore depths, of various

types and having diamétric sizes of 6mm, 8mm, 10mm and 12mm ~

were then selected as noted in Table 2 below and matched on
25 the basis bore/element = 8/6, 10/8, 12/10 and 14/12 except

as statéd'otherwise.

Matched elements were thén'ihtfoduced, to extents shown in



25 Fi gure 3(b) 6. 36 11 25 6.7 0.5 1.0 In Table
1, l,.and wdth is nmeasured between adj acent spaced ridges axially of the

- shank. G oove depth is neasured 18 relative to the level of the I and
and ridge height also is neasured relative to the level of the land. The
follow ng specific Exanple is intended to ilg ustrate 5 - use and’
performance of fixing elenents according to the invention relative to
variatls prior @abhibi 3 Ngn¥eVina@Thed AL 10 - A nunber of fixing

el ements were tested in brickwork as set out at Ato Hin Table 2. Bores of
diameters 8mm 10mm 12mm and 14nm were pre- drilled in solid brick having
a conpressive strength of 2 _ 2 15

20. 5N'mm (A tBuEl-Guandtderngtind 5N nmit{fdte oteasiides slepéhgtls) were
recomrended by.the manufacturer or 5mmin excess of fixing device |length
usi ng, for exahben, detevminad byiaapplying talbraped okoads axiaklyirio dhey
a sl ow speed power drill w thout hamrer action (a hamrer action could
equal ly 20 fpeingedelementfg B eidift sdigpstion t afn vhehgvawalept hFheof
vari ous types and havin%_dianetriq sizes of _6mm_ 8mm _10mm and 12nmm were
then sel ect ed B€SHEEd aLi¢ TERPER 2 1P| TR Leh o2 nAPEh&PAsHi 1y demonstrate at

least comparable performance as compared to some multi-

- component devices (Rawlbolt), whilst as compared to bore

liners. (Fischer Nyloh Plug, Upat Ultra Plug) and direct

\_ 10 _ fixtures (Rawl Spike), performance was superior. Expansion
bolts, of coursé, suffer from disadvantages in terms of

material costs, risk of substrate rupture and slower speed

-of ‘installation.



12/ 10 and 14/ 12 except as stated
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.21 Referring to Figure 4, a screw heading station conprises a solid
metallic block 15 fornmed with a right circular cylindrical uniformdianeter
. bore 16. Steel wire 17 passes along bore 16 and is urged until its end
abutts against stop 20. A cut-off knife 19 is nounted for reciprocatory 5
notion radially across the nmouth of bore 161s0 as to sever the wire 17 to
forma blank 18. A transfer finger nmounted for reciprocatory notion
pargll el to thrérefredly- €bf rkgute 49 hssprewi Hedding staniber comgrdsiesokf

bl ank 18 a stage further in the heading operation as depicted at two points
10 i n Fi guseliidi métakehel ivlasck A t formedi maithli spl adefdnt cdfrcular
transfer finger 21, blank 18 is disposed in register with a bore 23 in
solid netal | i ccplbnd@r2ealbenidfosmbdiameterioorelly t Fianle wids 3 7hPaskess
except that bore 23 has a blind end represented by the crown of a piston 27
15 noveabl alergabiore of6 bapd iz turgadvpabilodtg fqngd cppubksi pgginst

| engths of fixing el enent. Wi | st retai ned, by transéer finger, 21, ank

1 I
%g i s disgl?ceﬁtPﬂtgoboré E¥q1?ﬁﬁ(ﬁﬂé%@ﬁﬁ?dﬁia%%uﬂ?e FPF sFEGRPERF TR ehes
nmount e or recgiprocato Dt in t ' [ double h
gréom1¢\%P0m€ mﬂtg?duF§8&?5¥Kggﬁ%§gﬁlgﬁeogonggg%g E%egg8r§§sgg Fﬁ?%%gﬁép
ody o oc a h t fi | f ' . ' f
punches 25 dri 588 BRERKITa puERpn f BIBBRC18, SAqesahSERk Hinglhompintled®

partial plasti fopeLgéifg%egtmwowoﬁi BHEG1%6R) to THAt! bESEuRUBER RRilce
provided wi th a plane punc

19 is provided for transferring cut off blank 18 a stage

s further in the heading operation as depicted at two points

10 in Figure 4 in broken lines. At the maximum displacement

of transfer finger 21, blank 18 is disposed in register

with a bore 23 in solid metallic block 22, bore 23 being

identical with bore 16 in block 15 except that bore 23 has

a blind end represented by the crown of a piston 27

15 moveable axially of bore 23. to provide for different

desired lengths of fixing element. Whilst retained by

transfer finger 21, blank 18 is displaced into bore 23 in

block 22 by means of a first of two punches 25 mounted for

reciprocatory motion in the directions of double headed

20 arrow A shown in Figure 4.

The mouth 24 bf_bore 23 is depressedﬁinto the body of plock
22 and has the configuration of a c;ﬁntersink. The first
of punches 25 drives blank 18 fully into bore 23 and
25 produces the paftial plastic deformation shown in Figure
5(b). The first bunch 25 is provided with a plane punch

face 28. The second punch 25 is provided with a puﬁch face



face 28. The second punch 25 is provided with a punch face 22 28 having
‘a structure 26 di sposed thereon for formng in the head of the fixing

devi ce a screw engagenent depression 29 having a so-called Posidrive
configuration. The action of the second of the two punches 25 conpl etes
plastic 5 deformation of the term nal,gend of blank 18 to formthe head
30 shown in Figure 5(c). The thread rolling station shown in Flgures fﬁ

and 7 conprigeshavinged dirgudkiand fsdawbassabltﬁe%%ni%?for TBgrfng in! to

dies are spaced apart”to formjaw 33, the gap there between being equa

the core di argeehedld WFe theodigtingelagicel hedcrewthﬂgsaeméndlaabaégabbﬁ in
reci procatory fashion according to the arrow B.shown in Figure 6. |n use,

headed bIank238mavinguaﬂﬁqxtalﬁeﬁJEﬂEiEtINEl¢¢m£1§ﬁratlohetwehe abeibhxed
and noving dies 31, 32 by manual or mechani cal neans (eg a nechanical feed
finger) as i ®fknbhe isectndt infeathe oltwngpuanchesTb veompdaitgsosplaghiof
the blank in relation to the fixed and noving die is governed by a work
rest of whi cliefiermatimn 186 ther seymial oend of hlanlpdd8t iten fewm the
dies by the feed finger, The operational sequence is for the noving
die to nove &1eas 3% ﬁﬁﬁWﬂ]%ﬁﬂ%&g%ﬂe f®) the fixed die 31 in the direction
of arrow B. Blank 18b is then transferred by the feed finger _

The thread roliing station shown in Figures 6 and 7
comprises a fixed die 31 and a displaceable dié'32. The
10 two dies are spaced apart to'form jaw 33, the gap there
‘between being egual to the core diameter of the 'product
being rolled. Die 32 is displaceable in reciprocatory
fashion according to the arrow B shown in Figure 6. 1In
use, headed’blank_le.is inserted into jaw 33 ‘and thus
15  between the fixed and moving dies 31, 32 by manual or
mechanical'means'(eg a mechanical feed finger) as is known
in the thread rolling art. The vertical position of the
blank in relation to the fixed and moving die is governed
by - a work rest oh which the blank 18b rests prior to
20 . introduction to the dies by the feed finger.  The
operational sequence is for the moving die to move clear
of being parallel with the fixed die 31 in the direction of
'arrow B. Blank 18b ié thenutransferréd by the feed fingér
intoe the work rest and pushed against and between the
25 leading edge of moving die 32 and the back edge of fixed
die 31. The réciprocating action of the joving die 32 then
carries the blank 18b between them, during which time the

blank 18b is plasticélly deformed ﬁgfthe face of the dies,



into the work rest and pushed agai nst and between the 25 | eadi ng edge
of noving die 32 and the back edge of fixed die 31. The reciprocating
.action of the joving die 32 then carries the bl ank 18b between them during
which time the blank 18b is plastically defornmed to the face of the dies,
- 23 as the blank rolls along the faces thergpf, to formridge- groove-ridge
convolutions as depicted in Figures 1, 2 and 3(b); a die groove

cor riespondi Ng gled the KIGRIOTS 1N fd 1driy ElEMBled Scidwdr attSarail AP@gber

at 7a whilst ridge 5a 5 corresponds to groove 5 of the fixing elenent.
~As conpared t griodvePAlade xEavSYst E6hs AbxuBgieteaeins Faer@ed ng 3 candhe
i nvention provide efficiency of installation and greater security of
fixture in tesnd)gf die gpodVeodbreespogtiing &9 ahaidgen ombilee 2fixing
herei nbefore, pull- out strength performance at |east in brick is superior
t o nost expansilemehdl tis asblophasti 65 fand rysothebratk?er Whillse fiddgey 5a
devi ces according to the invention provide secure fixture in bores in
masonry Ssust r £O¥F espegidsy o gnasve 5 of e fiyhng velegnenter at ed
aut ocl aved cenent bl ockwork and various forns of concrete w.thout the
probl ens associ ated with expansion bolts due to the risk of rupture of the

substrate materi al . Fi.xi.ng el enents %Ccordiquto t he i_nvention can al so
easi |y be mandfactorRyrey e tYepRapy fixing systems, fixing elements

according to the invention provide efficiency of
installation and greater security of_fixtUre in terms of

\_/ 1o .pull-out strength. As shown in Table 2 hereinbefore, pull-
out strength perfofmance at least in brick is superior to

most expansion bolts and plastics fixings in brickwork.

The fixing devices according to the invention provide
secure fixture in bores in masonry sustrates ranging from

15 brick, light-weight aerated autoclaved cement blockwork and
various forms of concrete without the problems associated

with expansion bolfs due to the risk of rupture of the
substrate material. Figing elements according to the
invention can alsq.easily be manufactured by the steps of

~ 20 cold forging and thread rolling, bright zinc plating and
heat treatment without resort to complex assembly
operations such as are normally associated with an
expansion bolt. This produces economics in terms of

materials and manufacturing costs as well as the economics

25 associated with relative ease of installation.

The invention as described earlier without reference to the

drawings may include any one or more features of the



20 cold forging and thread rolling, bright zinc plating and heat
treatnent wthout resort to -conplex assenbly operations such as are
normal |y associated with an expansion bolt. Thi s produces econonics in’
terms of materials and manufacturing costs as well as the econom cs 25
associated with relative ease of installagjon. The invention as described

earlier without reference to the drawi ngs may i nclude any one or nore o
features of tireventPdniayestib8adnsehi PedevehbBel @HCHEAGA g dr awi ngs. wld
Clainms 1. A nmethod of fixing to masonry or tinber substrates wherein a

bore is . forned in said substrate and a fixing 5 device is introduced-into
said bore self-tappingly or otherw se, the fixing device conprising a shank
having a bore entry end and an opposed headed or unheaded end separat ed
fromthe bore entry end by the | ength of the shank, at |east a portion of

t he shank | ength being 10 configured with either:- a) a thread rolled or
ot herwi se forned helical groove '



formed in the blank circunference of the shank, the gragve being defined

adj acent a helical ridge juxtaposed to the side of theﬂgmi'\be{mean\a
‘pai r of such ridges one 15 either side t her®df, or b) Uiﬂ"gﬂm,m(ﬁ ed or
CeEs I’#

ot herwi se formed helical ridge formed on the blank cir

- shank, said ridgfgfgsbeing upstandi ng from the bl ank «circunféren he
shank.so as to on in use as nale thread, said 20 helical ridge(s) and

any d&efined helical groove form ng a shank configuration whose convol utions

are spaced apart by an intervening land in relation to which the ridge(s)

is raised and apy groQVvedthdies€seedingatd haBenbgvioRd tAnMddH suBaskd €gks
axially with respect to the shank of at 25 | east 4mm and at | east 50% of

the | and shank gheseifr a autd his hebreanghe safid heubeti£eé ahdge bEidthqt
| east 8% 26 2. A nmethod as claimed in Claim1l wherein the shank is
made of a n®t al deeioat eirs alintiriodinciesl pinttdi cHid Beker nabl e-byppdhdlyol i ng
through a die set configured to formthe helical ridge(s) and heli cal
groove. 5 3. dtherWodeas thleaifiipdnon d@wige lconpXiaing 2awsbrekn hidhvdmy a
each of the ridges has a height with reference to the |and which is
subtantially ubPFermnty wead am@ aixi gbposed headed or unheaded end

separated from the bore entry end by the length of the
shank, at least a portion of the shank length being
10 configured with either:-

p— a) a thread rolled or otherwise formed helical groove
formed in the blank circumference of the shank, the groove
being defined adjacent a helical ridge juxtaposed to the
side of the groove or between a pair of such ridges one

15 either side thereof, or
b) a thread rolled or othérwise formed helical ridge
formed on the blank circumference of the shank,

'said ridge(s) being upstanding from the blank circumfefence
of the shank so as to function in use as male thread/ said

20 helical ridge(s) and any defined helical groove férming a
shank.configuration whose convolutions are spaced apart by

.lan intervening land in relation to which the ridge(s) is
raised and any groove is depressed, said land having a
width measured axially with respect to the shank of at

25 least 4mm and at least 50% of the land shank diameter, and

the helix angle of the helical ridge being.at least 8%.



extremties of the respective ridge. 10 4. A nmethod as clained in Clairi;" ‘

1 or daim2 wherein the or each of the ridges i ngt h which
i's non- uniformin height wth reference t'ogt he lmuﬂﬂﬂlmmumgc?eases
with progression of the respective ridge helix 15 ¢ towhrds t'he bore
entry end of the shank. 5. A method aggcl ai med in any preceding claim
wherein the shank is nmade of ferrous netallic material. 20 6. A';I
method as clzi med % Qkﬁb&] ésV\ﬁ&%%éd hie netain i £ WRéeesial the anbekr dus
alloy. 7. A et ogi as claimed in Caim6 wherein the ferrous alloy is
stainl ess stffle % BmetalAdeizhed izl ehdicieds plebticallyr dEfarmable
wherein said shank is nade of nmetallic material having a corrosion-
resistant casisgld rodlifg thrdouwt heddae ceki mehfiigwted nt@ fhrmeithe he

shank is made of gal vanized nmetallic material. 5 10. A met hod as
claimed in amglijcaledidge ¢shi andhbediifadt greg¥e-t he ridge(s) and the groove
are coated with a friction-reducing naterlal 11. A nethod as clainmed in
Cl ai m30 wherein the : : .

3. A method as clalmed in Clalm 1 or Clalm 2 wherein the .

or each of the ridges has a height with reference to the
land which is subtantially gqiform between the -axial
extremities of the respective ridge.

10 | | - »
4. A method as claimed in Claim 1 or Claim 2 wherein the
or each of the ridges includes a part length which is non-
uniform in height with reference to the land and which
decreases with'progression of the respective ridge helix

15 towards the bore entry end of the shank.

5. A method as claimed in any preCeding'elaim_wherein'

the shank is made of ferrous metallic material.

20 6. A method as claimed in Claim 5 wherein the metallic

material is a ferrous alloy.

7. A method as claimed in Claim 6 wherein the ferrous
alloy is stainless steel. |

25

8. A method as claimed in Claim 5 or Claim 6 wherein
said shank is made of metallic material having a corrosion-

resistant coating.



10 % friction-reducing material is fluorocarbon polyn 12. A et hod
as clainmed in any preceding claimwherein the pitch OFBL\E\EFBDVGkijL\\\T-
.bet wveen 8mm and 14mm 15 13. © A nethod as cl ai me{/' liﬁlﬁlﬂl wherein
the pitch of the groove is about 11mm 14. A met hod’y W/”/W‘uy
precedi ng clai mwherein the helix angl e of 2zhe groove is from f 400.
20 ~15. A nmethod as clainmed in Claim14 wherein the helix angle*of the
grooye is about [err] 16. A nmethod as clainmed in any preceding claim
wherein the ridge(s) is a V-cross-section ridge. 25 17. A met hod as
- clained i.n d%i m 16Awhethod ssdedadfmedhdnr iCdgdis )8 atheredmpiheesshank his
ridge(s) subtend with each ot her an angle of about 600. 18. A net hod
as cl ai ned i mags of caadvapieedi mekRdddicnmefe@risdank has a head in the
formof screw threaded 5 continuation of the shank wherein the thread
conprises a helical ridge and groove extending in parallel so as to present
a continuous alternation of ridge turn§ andéﬁépove tur,ns alo sai d

[

conti nuati on.140 A gethod aspclaifsd A0 Preqeing, Gt FiRhe
fixi devi i bst anti al.l h i f i b it t
X109 devtce. 5\ Subet BLl 2y 9 Lsl WGl L8 (RSB yslrEnce Lo

and as ‘ill raw ngs.
friction-reducing material.

11. A method as claimed in Cclaim 10 wherein the

L;/ 10 friction-reducing material is fluorocarbon polymer.
12. A method as claimed in any préceding claim wherein

the pitch of the groove is between 8mm and 14mm.

15 13. A method as c¢laimed in Claim 12 wherein the pitch of

the groove is about -1lmm.

14. ° A method as claimed in any preceding claim wherein

the helix angle of the groove is from 15° to 40°.

20 15. A method as claimed in Claim 14 wherein the helix

angle of the groove is about 35°.

16. A method as claimed in any preceding claim wherein

the ridge(s) is a V-cross-section ridge.

25 17. A method as claimed in Claim 16 Wherein sides of the

ridge(s) at the apices of the ridge(s) subtend with each



15

20.

A nmethod a clained in daim1l and substantially as

her ei nbefore described with reference to and as illustrated in the ,
acconpanyi ng draw ngs. 21. ' A fixing device as defined in anr.

precedi ng 20 cl aim

10

15

20

* [ L M s *

28

other an angle of about 60°.

18. A method as claimed in any preceding claim wherein

the shank has a head in the form of screw threaded

continuation of the shank wherein the thréad’compriées a

helical ridge and groove extending in'parallél'so as to
present a continuous alternation of ridge turns and groove

turns along said continuation.

19. A method as claimed in Claim 1 Wherein'the*fixing

device 1is substantially as hereinbefore described with

reference to and as illustrated in the accompanying

drawings.

20. : A method a claimed in Claim 1 and substantially

as hereinbefore described with reference +to and as

illustrated in the accompanying drawings.

21. A fixing device as defined in any preceding

claim.

o
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