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FASTENER FOR CORRUGATED SHEETI NG The invention relates to a
fastener for fixing corrugat ed sheeting, especially, but not
excfusively, fl exi ble corrugated sheeting or fragile corrugated 5
sheeting with little conpressive strength, to supporting %#&ges

I n buil di ngs. WO 98/09036 Corrugated sheeting is often used Egﬁg roof i ng
or wal | cladding material. The sheeting is usually secured to
supporting structures, such as purlins or rafters of a 10 roof, by

fasteners such as nails, screws or bolts which pass through the
crowns of the corrugations of thge, - T HEETIN I n many
applications, such as on a curved : exl bl e sheeting has an
advant age over rigid sheeting 15 because it is nore easily fitted to the
shape of the roof. \}'\%@eﬂw@h@ Plegas Ny fahrefer & ExfngSuUpporting
structure by a fastener r ch may be tightened, for exanple by a nail
or screw being drivenrriganeghsheetingovgepeciallyyf byt cent ggatvhyelkto t he
structure, the corrugalion kcSrAllatedCoHBYLEAG St fragile corrugatBde ampunt of
conpression of the corrugation has | nportant ef f%ﬁts on the

performance of %he sheetingwitpdittle comprensivgSrEeRdh, bP | UPPRELIRS i n

deformation of the gtructures in buildings.

L2

Corrugated sheeting is often used as a roofing or
wall cladding material. The sheeting is usually secured
to supporting structures, such as purlins or rafters of a
10 roof, by fasteners such as nails, screws or bolts which

pass through the crowns of the corrugations of the

sheeting.

In many applications, such as on a curved roof,
flexible sheeting has an advantage over rigid sheeting
15 because it is more easily fitted to the shape of the roof.
When flexible sheeting is secured to a supporting
structure by a fastener which may be tightened, for
example by a nail or screw being driven through the crown
of a corrugation into the structure, the corrugation is

20 compressed.

The amount of compression of the corrugation has
important effects on the performance of the sheeting. Too
much compression will result in deformation of the
sheeting with resultant serious structural implications.

. | 25 The depression formed around the fixing may form a well in
which rain water collects and thus adversely affect
: weathering. It may also reduce the resistance to

deflection along the length of the corrugations and thus
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'sheeting with resultant serious structural inplications. 25 The

depression forned around the fixing may forma well in whi ch rain
wat er collects and thus adversely affect weat hering. It may al so
reddce the resistance to deflection along the I ength of the
corrugati ons_and thus WO 98/ 09036

PCT/ GB97/ 0233V 98103036 - 2- PCUGRYMIST he
spanni ng performance. Too little conpression al so inpairs the
spanni ng performance of the.sheeting S|nce it allows upward novenent
of the corrugation |n the reglon of “tthe f|X|ng In response to

downwar d pressure; %Q 834,50 tion of the
sheeting. Insuffi m%nt corrpre55| oﬁ I gm"?cso a?{]o . og‘%%é%%ndtn of the
sheeting i n w ndsak$e Hupaézss ihe spanningoperfprmante | ofdshagrheesinde sheeting.

Thus there i s an gince ;RPhLIMME CORRES SR\ SRett! offhéhérb%%ﬁchﬁ‘&mn i? the

Oten the force used to tighten The fastener, such the force used
to drive a nail oFegteRf hbe fipéng in reslmf@r FPn@WHétRﬁeésu'F% much

larger than that eggkinesd hid this miditTREES %o BBLELULILAE @el O 1S OPLIMUM
conpression. This i's especially the case when the supporting

structure is 15 sheeiigg- an%Pﬁff&FHefFFatcé’F‘Pﬁ‘Fss%cW‘&sd dlee|allgnen power

tool s nmust Revertdd be ed \éﬁeémgf ARG WIEW leie* ucture. It
is, therefore, difficult to jud 8 EIwhen ti ght eni f ast ener

shoul d st op. consequenthph Srighith Wﬁe('fl’lngs é‘??é‘ﬁumeé’teeélsvﬁbn a drill

optimum compression of the sheeting.

10 . Often the force used to tighten the fastener, such as
the force used to drive a nail or screw into the
supporting structure, is much larger than that required to
compress the corrugation to its optimum compression. This
is especially the case when the supporting structure is

15 made of a hard material, such as steel, when power tools
must be used to drive the fastener into the structure. It -
is, therefore, difficult to judge when tightening of the

fastener should stop.

Another problem which is encountered when a drill

20 screw with a long threaded portion is used as part of the
fastener is that the thread of the drill screw engages

with the sheeting as the tip of the screw is being driven
into the supporting structure. As the screw is turned

there is a tendency for the sheeting to be lifted upwards

25 and this may cause damage to the sheeting.

Our co-pending UK patent application nc.9516696.3
describes a fastener for securing flexible corrugated
sheeting which addresses these problems. The fastener

comprises a spacer with a body for insertion through a
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20 screw with a long threaded portion is used as part of the

fastener is that the thread of the drill screw engages with the
sheeting as the tip of the screwis being driven into the supporting
strutture. As the screw is turned there is a tendency for the
sheeting to be Lif pwar ds 25 and this may cause damage

sheeti ng. %mymr co- pendi ng UK patent application noﬁcg‘é(%%glg%a.sé
describes a fastener for securing flexible corrugated sheeti ng which
addresses these problens. The fastener _ s conprises a spacer with a
body for insertion through a WO 98/ 09036

PCT/ GB97/ 02357 hole in the crown of a corrugation of the sheetindQl &nd i t he
crown of a corrugation of t flexibleflaggeefor

sheeting, and a
over | appi ng the sheétfrPis giﬂ%ﬁ? fer g"erlap%?%.th?hﬁhefeééflgn%‘P“é‘fis
conprises a fixing, nsUéh ameafastenerb@ldo @ompFidds acCfPMngf oducteasrang the

sheeting with the 5 spacer.to the supporting structure, which passes
t hrough a hol &t ?‘Egrb%hf%‘ﬁﬂ‘ \Aﬁﬁ’gﬁeﬁﬂ@‘é’%eé‘?vi ﬁs'ﬁef'ﬁ'égt 80? he
spacer. \Wen the fixspager 2o thdtaipport iigy Berbeturel, ¥iirh passes Thacwsh ias
brought to bear against the.s ri structure . nd_t he f|lange hol ds
t he sheeting down. ?ﬂieﬁ’bf‘if‘s% fﬁggwmfc rslég%ﬁ?ﬁl V%%P t'%et iy f"lfx*"ﬁﬁ S
transferred to the spacer. When tlendiyxinrg isftidlitenédrube bettomniosfehte ed from
the flange of t he spacer t sheeting. .The_ di ' f..the
spacer are sugﬁaﬁétls en %qﬁeggi?ﬁar’fgagg < Fgetél%‘é? g#’\% tsgﬁuéture
sheeting is hel d downdathen fpaugretholds e cbeptiswsdown. 15he wighcknisg t he
opt 1 nmum conpr €ro! Onfggée tﬂ%&ié&'% ltﬂg'fixing is transferred to the spacer,

and part of this force is transferred from the flange of

the spacer to the sheeting. The dimensions of the spacer

are such that when the fixing is fully tightened the

sheeting is held down at a predetermined compression,

15 which is the optimum compression for that sheeting.

The spacer of this fastener does not have much .
“give”. This has the advantage that it ensures that the
sheeting is held at the predetermined compression.
However, the person driving the screw is not aware when
20 the sheeting is about to reach the predetermined
compression and, thus, when the tightening force should be
removed. The operator may continue to drive the fixing
for a short time after it is engaged fully with the spacer
and thus is prevented from moving further into the
28 supporting structure. This is most likely to happen when
a powexr drill is being used to drive the fixing into the
supporting structure. Power drills are frequently
. necessary to drive fixings into supporting structures of
very hard materials such as steel and are often set to
30 rotate at constant torque. When the fixing is still being

driven but, due to engagement with the spacer, cannot move
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The spacer of this fastener does not have nuch "give". This has the
advantage that it ensures that the sheeting is held at the

pr edet er:m ned conpression. However, the person driving the screwis
not jaware when 20 the sheeting is about to reach the predeterm ned
conpression and, thus, when the tightening force should be renpved.
The oper at or YRS i nue to drive the fixing for a sﬁgm}nﬂ%‘r’after
it is engaged fully with the spacer and thus is prevented from
noving further into the 25 supporting structure. This is nost likely to
happen when a power drill is being ustd to drive the fixing into the
supporting Ul uCt Wgendakolid 1shpfbfe beLEbYe, che CREGRPHLIed 0 11 VE
fixings into suppor |ng structures ﬁaré‘ matertal's such as
steel and are oft &y tke quill3fcrew mtm%sappmggammcquqenav Waen t he
fixing is still Dgdgppea, pafédifidrbylse dHE LiprRROAMPTRBLYLI sBNe spacer,
cannot nove further
into the supporti F@ist r (Rheuresuktheft phimdss thateghe flxmﬁy“! metdheld screw

in the supporiing QbLyeiyhe gﬁé{ é?ﬁvporting stHhARed. particularly if the

supporting structure Is The result of this is that the fixing
Is not held 5 securely by the supportlng structure. The
present invention prOpQﬁSSp@%ehﬁpixﬁ)éQﬂléﬁséﬁ%ées an_imPfovede rahRr

menti oned type which addresses this obl e The invention_is defined

in the appended cl%%i FBe taPNRi ‘E‘T‘Ptmned ‘?@Fe?’@ﬁ% agﬁﬁ?ﬁﬁfsnBW%é’rﬁﬁaém 10

I n accordance W t lthehenvetit@Bhi D8 deli®héd 1i% Phé \dppefded cla:.rfx@-&tcﬁﬂﬁiclfl or:

securl ng corrugated _sheetin a st uct r al
9 9 reference sgould now %

.10 In one aspect the invention provides a fastener fcr
securing flexible corrugated sheeting to a structural
support, the fastener comprising a spacer, a washer fof
overlapping the sheeting'in the proximity of the fastener,
and a fixing for securing the sheeting, the spacer and the -

1s washer to the supporting structure, the spacer comprising

) a tubular sleeve with an axial hole through which the
fixing passes, the wall of the sleeve having a
longitudinally extending slit which facilitates
deformation of thé spacer under compressive loads. The

20 fixing comprises tightening means and when a tightening
force is applied to the fixing the fixing engages the
spacer and also, either directly or via the spacer,
engages with the washer. When the fixing engages the
spacer part of the tightening force is transferred to the .

25 spacer. The slit in the spacer allows the spacer to
collapse slightly as the slit can open up when the force
on the spacer reaches a ceftain level. The larger the
force which is applied to the spacer the more the slit

opens up. Thus the spacer may progressively collapse.

TH S SHEET HAS BEEN
| REPLACED
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support according to claiml. As the fixing is drilled into
the structure the teeth at the lower end of the sleeve are brought to
bear against 15 t he upper surface of the sheeting and they cut through

t he sheeting as the fixing continues to be tightened, thereby
enlargingthe% med by the fixing. In addition, the Iﬁﬁ@)?lﬁ:
formed by the areas or the spacer between the notches at t ower
end of the spacer can deform when the 20 fastener is tightened and the

| ower end of the sleeve engages the supporting structure, thereby
reduci ng the | ength of the spacer. Thus this fastener has the

advant ages descri bed abo¥ge a3 €005 ALEHEES o8l L \pabeR may be PHaktddly
col | apsi bl e spacer, and additional I}/ has the 25 advant age .t hat no hol e

needs to be cut int8theche et the bodyax PAY ‘B‘E‘f&l"‘énq IFef 8R%3Fer can
be inserted becauseybhgen of tid idphses ! S THUMLITe! SoMfiaidyi b8 foxwkansy i being

i nstall ed. Preferably the spacer conprises a fubul ar sl eeve
with- an axi al SHo S RO FPRNFIde f’ﬁeaf'?%eng HdYs &8 i WRaF | of 30
the sl eeve havisng ashsiginttdinlrdeyteadiadi sigeed.i t Whi ch facilitates
deformati on of the spacer under conpressive | oads. The slit in the
spacer allows the spacer to col l apse slightly as the
slit can open up when t hthd @ietfermation of) theespyaane enakslsh ¢he coperntar to

| evel . The larger th force which is to the spacer the nore
the slit opengeeﬁlp Whe?hﬁ%e tfﬁgtg%earcérs ?ﬁa%?gg%éess?f’\’;’éﬁ/t g‘ce)fc'? p°s€(;. 5

The slit in the bodfixing kégbpese. nthe lspacepaililiatesist congiviession tand wal |

f the bod Th
gl - g o d; ?’ra;r orem]}’OEHQ eQ:QQo} Qﬁﬁ”%ééle res:rscacht‘éRgé %e&%t {\‘f‘xo%p :95 the be

rolling up a smm@npsawwcmm mglumaxs sﬁééwause the OPerator tO_
remove the. torque applied to the fixing. For example if

the operator is using a power tool he will release the
‘power trigger. However, the fixing will continue to be

15 turned for a short time after the operator feels the extra
resistance due- to his reaction time and also while the
fixing is decelerating. During this time, the slit in the.
spacer opens up so that the spacer slightly collapses.
The progressive collapse of the spacer allows the advance

20 of the fixing into the supporting structure to continue,
and at the same time absorbs some of the torque. Thus,
during the cperator’s redction time and while the fixing
is decelerating, stripping of the thread formed by the
fixing in the supporting structure is avoided because as

25 the spacer collapses the drill screw can move further into
the supporting structure. Thus the fastener of the
present invention allows a greater degree of tolerance to

achieve the correct result.

In another aspect of the invention a fastener for
. 30 securing corrugated sheeting to a structural support

comprising a spacer, a washer for overlapping the sheeting

. This Sheet Has Been R THIS SHEET HAS BEEN \
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10 The deformation of the spacer enables the operator to feel
when the fastener is reaching the correct |evel of fixing tightness.
The spacer will resist conpression and the operator will feel
resjsstance to penetration into the supporting structure and this wll
cause the operator to 15 renove the torque applied to the fixing. For
exanple if WOSBMI¥ operator is using a power tool he wil| PEAGBEYE3S e
power trigger. However, the fixing will continue to be turned for a
short tinme after the operator feels the extra resi stance due to his
reaction tinme and al so whilethe 20 fixifig is decelerating. During this

time, the slit in the acer en so that t acer slightly
col | apses. 'I"Fi’etb?cﬁﬁ"é‘ég‘ e %oFﬁ%péaétEPefhé’ acgﬁx B g%s t he advance
of the fixing intaecheiny pher shawtidly| Uttidlcpater Gmdl thelavasher to &hd at the
sanme tinme absorbs sone_of th t he operator

e
reaction tinme and WPPﬁtﬁ%sff&?ﬁée is prwéaﬁ%cel'%’?a?’rxmg STTRPpRg of the
thread forned by tdrdll meansf fxr rtgrzumzﬁ@amuppmudmgestanmwe espgaseavoi ded

because as cer co dr| SCLew. C rther into
t he supporti n% st rct?(':"f’ﬁrgsemgTﬁug §§ r ofp]t 3&r’j¥v s°£f1n§ ag]!l nvention
all ows a greater degrbewith unhmmdagtmmhseﬂ@med at itdseloeer em.result.
US- A- 3340761 described a sleeve with a | ongitudinal sl ot .

- 6- Preferably the fastener conprises a fixing which has drill means
and the spacer conprisé@s theflixing| sedrikbed intiasthre ssruttureethe fteethast

one of its ends. Ehenlefda"BYald¥ tﬁéaé‘ﬂe%ebﬁré)ﬁ&%h?ﬁ@ Ionbéal.s%wa?_.lggéh

arrangenent or may be forned as castellations The Tixing has a head f
engagi ng t hel8pacdihe uppexn [farfpchat whe cﬁ%‘eﬁynﬂbe’m@o\?@%&%ntﬁrwgmﬂ%s |

material such as EpalMting as the fixing continues to be tightened, thereby

enlarging the hole formed by the fixing. In addition, the
teeth formed by the areas of the spacer between the
notches at the lower end of the spacer can deform when the

15+ fastener is tightened and the lower end of the sleeve '
engages the supporting structure, thereby reducing the
length of the spacer. Thus this fastener has the
advantages described above as consequences of having a
partially collapsible spacer, and additionally has the

20 advantage that no hole needs to be cut into the corrugated
sheeting before the fastener can be inserted because it

drills its own hole when the fastener is being installed.

Preferably the fastener comprises a fixing which has
drill means and the spacer comprises a split sleeve which
25 has several teeth at at least one of its ends. The teeth
may for example be provided in a saw tooth arrangement or
may be formed as castellations. The fixing has a head for
engaging the spacer and the washer which may be covered in
a plastics material such as EPDM.

30
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-7- A preferred enbodi nent of the invention will now be

descri bed by way of exanple with reference to the draw ngs i n which:
Figure 1 is a perspsctive view of the conmponent parts 5 of a fastener
I n accordance w enbodi nent of the I nvention;

Figure 2 is a ﬁ%‘%%&‘cross-sectional, partial end-on vrg{/‘vleg?mtz%sg
fastener of Figure 1 installed in a roofing structure; 10

Figure 3 shows a cross-sectional view of a mdified washer whi ch may
be used; and Figure 4 shows a cross-sectional view of one end

of a . nodified spacgrpreferred embodimenef 8f MtHe0 ihPerdtionr @511l nabe?, the
fastener 10 15 conprises a spacer 12, a washer 14 and a fixing 16. The

spacer conprises a BeRRFipSAtRE Wy, AT A*aEPLs | Wity Feigrence to She grawigggf
zinc-coated steel WohGlhilkas a split or slit 20 along its entire

| ength. The sleeve is castellated around its upper and | ower ends to
form-teeth 22 which are

Pigure 1 is a perspsctive visw of the componant parts
5 of a fastener in accordance with an embodiment of the

invention;

Figure 2 is a partial cross-sectional, partial end-on
view Of the fastener of Figure 1 installed in a roofing

structure;

10 . Figure 3 shows a cross-sec;ional view of a modified

washer which may be used; and;

Figure 4 shows a cross-sectional view of one end of a

-modified spacer.

Referring to Figures 1 and 2, the fastener 10
15 comprises a spacer 12, a washer 14 and a fixing 16. The
spacer comprises a body in the form of a cylindrical
sleeve 18 of zinc-coated steel which has a split or slit
20 along its entire length. The sleeve is castellated
around its upper and lower ends to form teeth 22 which are

20 separated by intervening notches 23.

The washer 14 comprises a convex, generally dome-
- shaped skirt 24 attached to a waist portion 26. Several
annular ribs 28 are provided on the underside of the skirt
24. The washer is made of ultra-violet (UV) resistant PVC

25 or other engineering grade plastics material.
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20 separated by intervening notches 23. . The washer 14
conpri ses a convex, generally done- shaped skirt 24 attached to a
wai st portion 26. Several annul ar ribs 28 are provided on the
under si de of the skirt 24. The washer is nade of ultra-violet (UV)
resi stant PVC 25 or other engineering grade plastics material .

WO 98/ 09036 WO 98/09036 PCT/ GBPHI3RZ/p2357

- 8- The fixing 16 is a drill screw which has a drill bit
30 at the | ower end of the shank 31 bel ow the screw thread 32. The
screw i s about 65mmlong with a di aneter of 8about 5.5nm and a 36nm

thread. The screw has an anti-corrosion _ ; coat i The hea f. the
screw i s covered in PTARSndixing 16 is & dxhll S5HEH "fkrb}%?'na?%aﬁ gr gbqﬁ;pes of
corrugat ed sheetingp at the fXtwerhéwd) dft the shiank adl ®eldiccHecadrddd thkebdie
drill screw | s faceted for engagepent .with .a, spaoner or [ ocket
of a power tool antfhasPErfTRWaT ot .ugxgg ilﬁﬁgf"f’%ﬁ‘gg %6’"?5“ °ata¥’:8’t1€ base
for engagi ng with $/mEmvahdta 2@maf thteadwastier screw haslsn ahté-coxkesipoe of
the screw head 34 is glso e

K 2ngageabl e, _ with the top of fhe spacer 12.
The corrugat ed she®tdHg%a0 ¥* t"%ﬁ?c% F® SHE et F ﬂovera& mrrg%‘é "l‘nr‘ff 5%a

nmonol ayer from or geslionrt cbdes tonpidigaatethevitihes ki corbigaregnshertdnghi gh
pressure and at hi gl LQURET Al ULC3u5callE. The nGSA 'F9BE QNS oBLf: Rl Iy 38

or 40 mm
is faceted for engagement with a spanner or drive socket

of a power tool and has an outwardly extending flange 36
10 at its base for engaging with the waist 26 of the washer
14. The underside of the screw head 34 is also engageable

with the top of the spacer 12.

The corrugated sheeting 40 is typically a material
made into a monolayer from organic fibres impregnated with
15 bitumen under high pressure and at high temperatures. The

corrugations are typically 38 or 40 mm.

To install the fastener 10, first the shank 31 of the
screw 16 is passed through the washer 14 and then through
20 the spacer 12, so that the spacer forms a sleeve around

‘the screw.

Next the fastener is positioned above a crown of a
corrugation of the sheeting 40 in the desired position
over the supporting structure 42. The screw is then

25 rotated and driven through the corrugated sheeting 40
forming its own hole through the sheeting 40 by means of
its drill bit 30. As the screw continues to be driven the
lower end of the spacer is brought into contact with the
upper surface of the ¢orrugated sheeting 40 arcund the

30 hole formed by the drill bit. The castellations 22 of the
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To install the fastener 10, first the shank 31 of the screw 16 is

passed t hrough the washer

14 and then through 20 the spacer 12, so that

t he spacer forns a sl eeve around t he screw Next the
fast'ener is positioned above a crown of a corrugation of the
sheeting 40 in g

The screw i s then

Wred posi tion over the supporting {dé%; L& 42.
rotated and driven through the corr

sheeting 40 forming its own hole through the sheeting 40 by neans of

its drill bit 30. As the screw continues to _bg driven the | ower end

of the spacer is brought into contact with the upper surface of the

corrugated sheeti ngsﬁgcéquﬂqcmfs c%@tmg}a%etﬂwéubycﬁéaﬁgﬂréﬂe bit. The

castellations 22 of the

PCT/ GB97/ 02357 corrugated sheeting, thereby enlarging._the hole alrspdyer 12

act as cutting teetudngy Gite GBIOUGRLEHE The S ' LRl hedes N8ELL jche

t hereby enl argi ng the_hol e al ready r%Cthe drill screw. ~The
spacer then noves t RPdBgiP t5he sheetingigf) as; Flh% idpcrdvyange80 as the drill
advances. 5 The | ower -end of the drill screw then reaches the

10

15

20

25

30

The lower end of the drill screw then reaches the
upper surface of the supporting structure and begins to
cut into the structure. At this stage if no spacer was
being used the corrugated sheeting might be lifted up by
the engagement of the sheeting with the rotating thread of
the drill screw. However, because the spacer has passed
down into the crown of the corrugation it acts as a
barrier between the sheeting and the drill screw, thereby

preventing this from happening.

As the drill screw continues to be turned the
fastener 10 becomes tighter and the head of the drill
screw 34 engages with the upper end of the spacer 12 and
the top of the washer 14. The washer 14 in turn holds
down the sheeting around the fastener. The lower end of
the spacer is then brought to bear against the supporting
structure 42. The tightening force is borne predominantly
by the spacer 12, rather than by the corrugated sheeting
40 alone. At this point the drill operator should sense
the increase in resistance to penetration and the increase
in torque required by the power tool to turn the drill

screw. The castellations or teeth 22 at the lower end of

- the sleeve of the spacer splay outwards under the

increasing tightening force and thus allow a progressive
deformation of the spacer so that it collapses slightly in
the vertical direction. In addition the slit 20 in the

Sleeve can open up, thereby allowing further deformation
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upper surface of the supporting structure and begins to cut into the
structure. At this stage if no spacer was bei ng used the corrugated
sheeting mght be lifted up by t he engagenent of the sheeting with
the rotating thread of 10 the drill screw. However, because the spacer
has passed down into the crown of the corrugation it _acts_as

barrier bet VWE¥0ME6 sheeting and the drill screw, thereby PCTK“”wﬁFﬁienting
this from happeni ng. As the drill screw continues to be turned
the 15 fastener 10 becomes tighter and the head of the dril

screw 34 engages with the upper end of the*$pacer 12 and the top of

the washer 14. The sher 14 in turn holds awn,the s I n round
the fastener. Thgf}l@?ﬁefpgﬁ‘ar &pd °°ﬂaptsﬁe“§;§ (?e‘r'e%sl\@t; en ercgggﬁ&lt gggbear
agai nst the suppospacer 28itiaXliyr bas ur ded@th cEheboutysioemi whichoise i s borne

oo eaplid U5, MHRSSad e B ol siistgg! o

. re
sheeti ng 40"arone. I's™poi n operator~s sense
the increase in resistance to penetration and the increase in torque

required by the power O aeQF%.ggqlohhgf g\ﬂ&l %})gg’er pr§9%cﬁe\g' tﬁl;- h&sta lexhe

castellations or teeth ower sl eeve of t
spacer spl ay sout waritls aitdeelt lnf the coxrect ckaviedgof | ffixdngi tightnese amdd t hus

al l ow a progressiy o & o2f cbEraRPRCES aBiddlalenkt coOl | apses
slightly in g%?zfézgf?céﬁrg?%ectfan I'n addition %he slit 20 in the

30 sl eeve can 6pt¥esfp resut¥eby all owi ng further deformation
WO 98/ 09036 PCT/ GB97/ 02357

Moreover, because the collapse of the spacer is

progressive, the operator of the drill is given time to

10 react to the resistance of the spacer and remove the power
applied to the drill before the spacer totally prevents
further penetration of the drill screw into the supporting
structure. Stripping of the thread in the supporting
structure is avoided because, whilst the power is being

15 taken off the drill screw and the drill screw is
decelerating, the spacer collapses and the drill screw can

move further into the supporting structure.

The slit 20 in the sleeve 18 and the notches between
the castellations 22 have the further function that they
20 provide an exit for swarf produced fxom the screw drilling

into the purlin.

Since the spacer is castellated at both ends it does
not matter which way up the spacer is placed over the
drill screw when the fastener is being assembled. Also

25 the teeth at the upper end of the spacer may be adjusted
during assembly of the fastener, for example by bending
them, to improve the grip between the spacer and the

washer and/or between the spacer and the drill screw, as

SUBSTITUTE SHEET (RULE 26)



- 10 - of the spacer and collapse in the vertical direction. The
spacer initially has a |l ength of about 40mm which is reduced by
about 12%to about 35mm 36mm on ti ghtening. Thi s defornmation
of the spacer provides the installer 5 with a "feel” of the correct

| evel of fixin ess and allows a greater degree opof eto
achi eve the qwshﬁ%@?rect resul t. Mor eover , because ﬁﬁﬂﬁ
col | apse of the spacer is progressive, the operator of the drill is
given tine to 10 react to the resistance of the spacer and renove the
power applied to the drill before the Spacer totally prevents

further penetration QhitRa. drid GoS§ Wl BéudeRCrRé/RPAELE NMhd the ahhucture.
Stripping of the thread in the Supporting structure i s avoi ded
because, whil st theSPAeResRs f@ahgthe spacey paynbefforead &t Horase ra@RuEnd t he

drill screwis itdles@beitinagsiting $paktaceal | ameesestd athendnickhbyscrew
can nove further into the su(;ortr ng structure The

slit-20 in the sl et P§ ERYy $B36eh ge | (SREEHRY action tHorgR 8 ati ons
22 have the fust hersﬁeetahgoas tohat spdvae E&atesprwndmeaacm hah@/ ﬁwahé
produced fromthe scre I nto

the spacer is castef35® &g ‘é’tm}.‘?ogﬁ g??dé“’??cfﬁ@s“ Pile & i Ta it X = vvay
up the spacer is pl meﬂxa@veme igrép betweendthd Ispaeézewmwhafe tfiihGSiscweak | S

nce

bei ng assenbl ed. Al 50 the teeth a er e of the S acer may be
adj ust ed duri ?\tbe agsg?’r%lmayo’fm‘f rfé’cf’g%t e(r?f r exarrp Y BOSh ki ng

them to inprove thkowpn pn@eﬁtn_saeﬁstrhe:hsphee:oranglattdvesheetmgwasmrthaad/or
between the spgcer and tRHE Mnvhrd WciWneflS of the head of the fixing

forces the spacer downwards so that the teeth of the

spacer cut through the sheeting.

~ Figure 3 shows a modified washer which may be used.
This washer 46 is readily available on the marketplace and: -
15 is of annular, shallow frusto-conical shape. It comprises
two layers 48,50 : a first layer 48 of aluminium; and a
second layer 50, beneath the aluminium layer, of felt,
rubber, or synthetic rubber material. The washer does not
have any annular ribs on its underside, but the layer 50
20 being of compressible material forms a watertight seal

with the sheeting when the fastener is installed.

The hole 52 defined by the second layer 50 of the
washer is smaller than the hole 54 defined by the first
layer, which is of slightly larger diameter than the

25 external diameter of the spacer. The castellations at the
top of the spacer bite into the second layer 50 of the
washer around the hole. This provides a good grip between

~the washer 46 and the spacer 12.

SUBSTITUTE SHEET (RULE 28)
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- 11 - required. A good grip between the spacer and the dril

screw neans that the spacer may be forced to rotate about its axis as

the , fixing is rotated. The teeth at the | ower end of the spacer

provide a cutting action through the 5 sheeting as the spacer rotates.

On the ot her MOH8E9036( ¢ he castellations at the uppeﬂ“%ﬂaﬂ3 e

spacer are arranged so that the grip between the spacer and the

fixing is weak t he spacer may not rotate with the drill screw when

its- | oner end engages with the corruddted sheeting. In this 10

case the downward novegent of the head af the fixin ces the

spacer downwards so thgg FhEIFSERAF ISP ( Hie TP {ayesrpgcf:e?heClTPdiﬁ{redﬁgh t he

sheet i ng. washer nlayghbe eof3 sthimkess soek) irathemdiben alundmiowmy be used.

This washer 46 is readily avail able on the marketplace and 15 s of

annul ar, shall ow frusto-conical shape. It conprises two | ayers 48,50
a first layer 48 of &efewringnto Riguze 4, forsswwndybeserf Sorrugaredt h t he

al uri ni um | ayer, Uhellly, ouch ad WRE(ic BheSHIUIoLhE JpubbErudm b1 ol The

washer does not ar ribs onTits underside, but the |ayer
50 20 bei ng of rrefierabdy| ppdifitedesd Hhatorhe teekht 23 't P§hEhe apacer With

the sheeting when jbheyfaeGBEied 2o BSiRIdhEdel portions 60. THE idgke 52
defined by the second |ayer 50 of the washer 1s smaller than the hole

54 defined by the smrfage of each fiporh 33| dF Pevedled  ghithpt| theyeAdes anet er

than the 25 exteer B2l el *RBLEY pobeidifs $RA&AL provided 5! Ehe Jukeds at the
top of the spacer bite into the second | ayer 58 of the washer around

the hole. This pr&¥réece #Iy5Be AEThetTHESR chisel edges can improve the
_ 10 cutting action of the spacer through certain types of

sheeting.

Obviously, the dimensions of the spacer, drill screw,
and washer required depend on the size of the corrugations
of the sheeting to be fixed. Thus the dimensions given in

15 the preferred embodiment are examples, rather than fixed
dimensions. Preferably, the dimensions of the teeth and
body of the spacer are such that the spacer is compressed
by about 10 to 15% of its original length on tightening of
the fixing.

20

The present invention thus provides a highly
effective but simple fastener which enables corrugated
sheeting to be secured to supporting structures at its
optimum compression and also helps an operator securing

25 the sheeting to judge when to stop drilling.

SUBSTITUTE SHEET (RULE 26)



the washer 46 and the spacer 12 WD 98/ 09036
PCT/ GB97/ 02357 -12 - As an

al ternatiive, the top | ayer of tThig S ' Replaced washer may be of

stai.nl ess steel rather than alu " ll”iu Referring to Figure 4,

for sone types gat ed uch as plastic | <} he
W skt Hifns)

spacer used is preferably nodified so that the teeth 22

spacer 12" are bevelled to formchisel portions 60. The inner
surface of each tooth 22' is bevelled, so that, the edges 62 of the
chi sel portions 60 are provided on the outer surface of the spacer.
These chi sel edges can inprove the 10 CM action of the spacer

t hrough certain types of sheet i ng. . Qobvi ously, the

di mensi ons of the spacer, drill screw, and washer required depend on
the size of the corrugations a gagredder! BSr SaeREIAY cbPriifadeixsheetiRlyScs he
di nensi ons given in 15 the preferred enbodi nent are exanpl es, rather
than fi xed di rfeRErBRSUral, SRRRPQHY ythe H@SEPREN SOPRE1HNG: ReSRASEER ANnd

body of the spacer afne¥Cor RebridipitBoORd shee€HPLASERSl proximityy ogbout 10
to 15%of its original Iength on tightenjng of the fixing, 20

The present inventi ot FASENSSyi 8RR 3 Ihxing.y the spacer;haying. apbedys with o
fastener which enabl£3ocagitwaatty extendid @@t NChridothe misdugereing -
supporting structures at i nmum conpr essi S an

t it i . d al h
operator securing 25""“93913%1%18% I’fé&?iﬁfgé)tslgaﬁﬁi Qrmf\%‘f?rf'ggsﬁgep sg??‘i(’)’l"i %b.gs

washer and the sheeting to the supporting structure, and
which, in use, passes through a hole in the body of the
10 spacer, and the fixing comprises means for adjusting the

force applied by the fixing to the spacer.

2. A fastener according to claim 1 in which the
body of the spacer has a plurality of deformable teeth

with intervening notches formed at its lower end.

15 3. A fastener according to claim 1 in which the
body of the spacer has a plurality of deformable teeth

with intervening notches formed at both of its ends.

4. A fastener for securing corrugated sheeting to
a structural support, the fastener comprising a spacer, a
20 washer for overlapping the sheeting in the proximity of
the fastener, and a fixing for securing the sheeting, the
spacer and the washer to the supporting structure, the
spacer having a body with a plurality of deformable teeth
with intervening notches formed at its lower end, and the
2s fixing being engageable with the spacer and, in use,
passing through a hole in the body of the spacer, and

comprising means for adjusting the force applied by the

£ixi h . : . — o
xing to the spacer THIS SHEET HAS BEEN |
- . REPLACED

SUBSTITUTE SHEET (RULE 26)

* c L M S *



CLAI M5 1. A fastener for securing corrugated sheeting to a
structural support, the fastener (10) conmprising a spacer (12), a

washer (:14) for overl appi ng,. ﬁﬁeﬁ-ﬂ?ﬁéehﬁ dely the 5 proximty of the
fastener, and a fixing (16) |Ml] ﬂlllﬁ t he sheeting, the spacer and

t he vvasher to the supporti n re, the spacer (13&_{ a body
(18), and t heWO98R903& ; ,; geable with the s %’E@f and,
in use, passing through a hole in the body of the spacer, and 10
conprising means (32) for adjusting the force applied by the fixing
to the spacer, characterised in that the §p’ﬁc'er has a plurality of
deformabl e teeth (22) wth ingg L NYecordi ehesm (23h & dpat its

| ower end. 2. fg\steénteer?@accocr(f mgto cPalﬁ‘r\n 1 i)in }\%‘%ﬂgh t he body
of 15 the spacerbqdy2pt h"et@ aopten dapt§ l&furaéiﬁr wdbfeformabhe (teBrh Wwith
i nt erveni ng notchqﬁtglz:@)l el llag-Y SRS fMlea at n end. A fastener
according to claiml % I‘?'rr? wq?qﬁtﬁ © b% fagf the spacer (12)
conprises a tubul ar sI eeve with an axi al hol e through which the

fixing passes, the wallg of 20gastend® SEEPERnY M RGadm | PR § UG] RARL LY
extending slit (20) which facilitates deformation of the spacer.

4. A fasten®r addtr 8Py 2 téﬂfﬁﬁ"é&eﬁ?’?&f’-&?ﬁﬁnﬁ“ﬁum Steeve withpan wgsher

(14) conprises a @ﬂ‘é&xhoﬂé?%&&hély wﬂ@an &lageding passék/ ithe (vl 3ktached to
a wai st portion (2 A fastener_according to_cl ai m4 i n which

t he washer s?‘ﬁ?‘fené’la"&%ﬁr 1OREI UG AALlY SXREPAING LT Wirhon the

fac:Ll:Ltates deformation of the spacer.

7. A fastener according to any preceding claim in
10 which the washer comprises a convex, generally dome-shaped

skirt attached to a waist portion.

8. A fastener according to c¢laim 7 in which the
washer further comprises several annular ribs on the

underside of the skirt.

15 9. A fastener according to any of claims 1-6 in
which the washer comprises a first layer, and a second
layer, beneath the first layer, the second layer being of

a compressible material.

10. A fastener according to claim 9, in which the

20 first layer is made of aluminium or stainless steel.

11. A fastener according to any preceding claim in
which the fixing comprises drill means for drilling into
supporting structures the drill means comprise a screw
thread which comprises the means for adjusting the force

25 applied by the fixing to the spacer.

THIS SHEET HAS BEEN
REPLACED
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underside of the skirt (24). 6. A fastener according to any of
clains 1 to 5 in which the washer (46) conprises a first |ayer (48),
and a second _ - 14 - | ayer
(50), beneath the first layer, the second | ayer being of a

conpr essi bl e Mgy& bdridbas _ 7. A fastener according to Chaiiprossy

whi ch the fi rst Iayer (48) is made of alum niumor stainless steel.

5 8. A fastener according to any preceding claimin which t he
fixing (16) conprises drill means (30) for drjdling i nto supporting
structures the drill means conprise a screw thread (32) which

conpri ses the nmeans for ah UStal Bestener aéé”&dflagceo aaapl pesteRing heLafimximg to
t he spacer. 10 A fastener accordi r‘]‘%éﬁf § recedl ng.claimin

whi ch t he flx.w&ce*ls?ec%mssma?& a%eg}gna griving ,_
driving tool. toollQ. A fastener according to any preceding claimin
whi ch the spacer (12) is conpressed by about 10 to 15%of its 15
original length on tightening of the fixing. 11. A roof structure
conpri sing corrugat ed shest.i ng fastenexeatiading aosanppprédedgngtd]wihum by a

plurality of . fagtengrs according to any PLeCsdlo: 'l T of ses

original length on tightening of the fixing.

14. A fastener substantially as herein described

with reference to the drawings.

15. A roof structure comprising corrugated sheeting
10 secured to a supporting structure by a plurality of

fasteners according to any preceding claim.

. 16. A roof structure substantially as herein

described with reference to the drawings.

THIS SHEET HAS B_EEN
REPLACED '
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