1 | MPROVEMENTS TO FRI CTI ON SURFACES FIELD OF I NVENTION 5 The present

i nvention relates to a surface for providing an enhanced friction effect,
and particularly to a surface having a pattern of protrusions which are
engaged to enhance the frictional coypling between the surface and traffic
passi ng over the surface. The surface protrusions typically engage the

sol es of footwear of e ' r lc or the tyres of a wheeled vehicle,
for exanple. Such en i’gﬁ%’%&§2}é§®%9%§g &S 10 provi ded on
ground and floor plates, on vehicle or pedestrian ranps, on drain cover

pl at es, manhol es provi di ng underground access, for
exanpl e.%‘gﬁkﬁm‘g@%opean patent application 0 021 591 descri bes an
anti-slip tread or grating which has a surface with a pattern of rosettes

each having a several individual |obes which extend upward and inward. The
| obess pr dheptestntghvention glateoian swfacefer privadimgl anenbinded dtiviear effast, apdovi de an
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gratings. Each bar has a tread surface with raised ribs. The ribs are
rectil i nesfacarpdotarseongrtypipdty £xgage it soles of fradwigrand qedesttiantrafizser thet
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10  provided on ground and floor plates, on vehicle or pedestrian ramps, on drain cover

plates, and on covers over manholes providing underground access, for example.

BACKGROUND

15  European patent application 0 021 591 describes an anti-slip tread or grating which has
a surface with a pattern of rosettes each having a several individual lobes which extend
upward and inward. The lobes project high enough to bite into the soles of footwear to

provide an excellent gripping surface.

20  European patent specification 0 191 486 describes an impressed non-slip floor covering

surface with raised circular knobs.

European patent application 0 620 330 describes bars for gratings. Each bar has a tread
surface with raised ribs. The ribs are rectilinear and are grouped in clusters.

25
Japanese Patent Abstract 200045312 describes a cover having a surface with truncated

conical or pyramidal protrusions. The sides of the protrusions are grooved.

United States Patent Application 2002/0185579 describes a plastic moulded deck board
30  with a cargo supporting surface. One embodiment (shown in Figure 8) has conical or

pyramidal protrusions of various heights.



United States Patent Application 200210185579 descri bes a plastic noul ded
deck board 30 with a cargo supporting surface. One enbodi nent (shown in
Figure 8) has conical or pyramdal protrusions of various heights. 2
SUMVARY OF | NVENTI ON The obj ect of at,l east one aspect of the present
invention is to provide a non-skid or“anti- slip surface, or at least to
provide the public with a useful choice. 5 In broad terns a first aspect of
t he i nvebUMMARY QIRINYENTEIOMNe a friction surface having a plurality of
protrusions which extend above the general |evel of the surface, the
protrusions being grouped together in one or nore clusters, each cluster

| ncl udi ngpabhiedi@Rat 184 %ng Q%g{omﬁ@@%@k Y e t(ﬁgfo%ﬂﬂsi AROUEd bggener al

| evel of the surface by grea di stance than at |east one shorter
pr ot r usi gip swifatd)er sblrest ¢d pevele thepublieadth owefidfchdiee protrusi ons may be
surrounded by a plurality of the protrusions formng a row of protrusions
at the periphery of the cluster. 15 Optionally, at |east one shorter

protrusi Qhbrbsd s Q%Q%gg&y of BE i g@ﬁ'ﬁ{aﬁlbersg?ﬁ B'be AAF:RESLSIRRS ’hfnﬁﬂg the

peri pheral row of protrusions includes at |l east one [onger ~protrusion.
Opt i onal 4 yplurklity pfeprophisioat which extehdidbsveathel gemebdl tlyvedfofl e gritfaps, ahé USi ons
and a plural i.thS 20 of shgrter protrusions, and a plurality of shorter
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10 greater distance than at least one shorter protrusion of the same cluster.

At least one of the protrusions may be surrounded by a plurality of the protrusions

forming a row of protrusions at the periphery of the cluster.

15  Optionally, at least one shorter protrusion is surrounded by the peripheral row of
protrusions, and the peripheral row of protrusions includes at least one longer

protrusion.

Optionally, the peripheral row includes a plurality of longer protrusions and a plurality
20  of shorter protrusions, and a plurality of shorter protrusions is surrounded by the

peripheral row.

Optionally, the peripheral row is arranged as a rectangle, shorter protrusions are located
at the four corners of the rectangular peripheral row, and longer protrusions are located
25  between adjacent corners at intermediate positions along each side of the rectangular

peripheral row.

The surrounded shorter protrusions may be arranged in at least one rectangular pattern
which surrounds a single central protrusion.

30
The upper surface of at least one of the protrusions may be provided with one or more

grooves.



at the four coners of the rectangul ar peripheral row, and | onger
protrusions are | ocated 25 between adj acent corners at internedi ate
positions al ong each side of the rectangular peripheral row. The
surrounded shorter protrusions may be ,arranged in at | east one rectangul ar
pattern which surrounds a single central protrusion. 30 The upper surface
of at | east one of the protrusions may be provided wth one or nore
grooves. 3 Optionally, at |least one of said protrusions has a substantially
circular cross-section aral l.el to the general plane of the surface, and
the or eddHiogelid & ]:SQ‘{I 50%3‘.}1 FHVELOPP ;’gs éc?”gé@g'fai]g' CIFYE QOFSrSEEOT0f t he
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of materiral, and the protrusions are Porma by Fnpressing the sheet into a
first di ectossflenppegsuafasecithe pditmsiont o t he other rmajor face of the sheet.
10 The invention may further be said to consist in any alternative

conbi Aation of parts or features nentioned herein or shown in the

accomanbﬁﬂmgng%@ﬂ&uoﬁ@mquy'&ﬁa rFeSof oy eét%?gﬁtwgﬁggﬁd%e Cgrgg-gggarﬁs whi ch

are not expressly set out are neverthel ess deene 15 BRI EF
DESCRI PT lafiNfotiie DRANhNESsihg thel shket hstoapirswedit 8y éokcinaal seaodd die tnto thessthdrace

havi ng non-skjd or anti-sli roperties ma
d major tlace 0{ the sheet. P prop Y

10 The invention may further be said to consist in any alternative combination of parts or
features mentioned herein or shown in the accompanying drawings. Known equivalents
of these parts or features which are not expressly set out are nevertheless deemed to be

included.
15 BRIEF DESCRIPTION OF DRAWINGS

It will be appreciated that a friction surface having non-skid or anti-slip properties may
be implemented in various forms. Preferred embodiments of the invention will now be
described, by way of example only and without intending to be limiting, with reference
20  to the accompanying drawings of which:
Figure 1 shows a plan view of a pattern of protrusions on a fragment of a sheet
having a friction surface according to the current invention,
Figure 2 shows a plan view of a single protrusion on a sheet having a friction
surface as shown in Figure 1,
25 Figure 3 shows a cross-sectional elevation of a short protrusion, as seen at
line X-X’ of Figure 2, and
Figure 4 shows a cross-sectional elevation of a long protrusion, as seen at

line X-X’ of Figure 2.

30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In this description, various features are referred to by relative positions or ortentations;

LI 14 LE R 14

for example, by terms such as “upper”, “above”, “topside”, “lower” and “underside’.



be inplenented in various forns. Preferred enbodi nents of the invention
wi Il now be described, by way of exanple only and wi thout intending to be
limting, with reference 20 to the acconpanyi ng draw ngs of which: Figure
1 shows a plan view of a pattern of protrusions on a fragnent of a sheet
having a friction surface according to the current invention, Figure 2
shows a plan view of a single protrusion on a sheet having a friction
surface dbeshomirsimiarfkiganeesiare g'Bfef-Fit(g aiden ﬁiesumiwta@dmg@i ¢hesigegntionatheal evat i on
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this description, various féatures are feferred to by relatlve positions or
ori ent at ifoctsm suffece aboanipreontal, Heweeer sthe nvastiduispet limitedbothes'partiquépsi de"

"l ower” and "underside'. 4 These and simlar references are given to aid in
t he uhdePE8EHAYhg of the invention when the friction surface is an upper
surface of a generally horizontal sheet as shown in the figures. The

i nvention may be conveniently used in this orientation, i.e. with the
fricti onFaamé dcshoslsoa tpatiani doprioghisiobiolvenw en, upipae sirfacert bba sihsetrﬁ)t Themited to
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10
The protrusions 1 extend above the general level of the upper surface 2 of the sheet 3, as
may be best appreciated from the cross-sectional elevations of Figures 3 and 4. The
protrusions of each cluster have various heights: i.e. longer protrusions 1L extend above
the general level of the upper surface 2 of the sheet 3 by a greater distance than shorter
15  protrusions 1S. The upper cluster shown in Figure 1 is labelled to show a preferred
arrangement of the different height protrusions 1L, 1S. In this embodiment the

arrangement is repeated in the other clusters on the friction surface.

Figure 3 shows a cross-sectional elevation of a shorter protrusion 1S as seen at line X-
20 X’ of Figure 2 when Figure 2 is the plan view of a shorter protrusion. Figure 4 shows a
cross-sectional elevation of a longer protrusion 1L as seen at line X-X’ of Figure 2

when Figure 2 is the plan view of a longer protrusion.

The protrusions 1 are preferably formed by forcing a male die (not shown) against the
25 underside of the sheet 3 to impress the topside or upper surface 2 into a female die (not

shown) shaped with cavities corresponding to the protrusions to be formed.

The protrusions are preferably circular and provided with a grooved upper surface, as
shown in the plan view of a single protrusion shown in Figure 2. The upper surface of
30 the protrusion slopes down toward a depressed central zone4 and has a pair of
diametrical grooves 5. The grooves have a V-shaped cross-section, each groove having

a pair of generally flat flanks. The upper edges of the flanks provide a circular array of



steel, stainless steel, alum niumor an alumniumalloy. 10 The protrusions
1 extend above the general |evel of the upper surface 2 of the sheet 3, as
may be best appreciated fromthe cross-sectional elevations of Figures 3
and 4. The protrusions of each cluster have various heights: i.e. |onger
protrusions 1L extend above the general |evel of the upper surface 2 of
the sheet 3 by a greater distance than shorter 15 protrusions 1S. The upper

cluster shpmelzonkd Byihich the ptahgldnedad frigioameenphed & bisect s&pp@&geﬁent of
t he dlfferent hei ght protru3|ons 1L, 1S. In this enbodi nent the

arr angeméhft friction spefagee dniparticular, dbhéadwéllymgrmrtmmﬁwé the RRer 9<ﬂg6§ of thece.

Figure 3 ectiaon a_shorte rot.r op 1S as
ceon ot ITHIE Sxu aB%E e Res B MEof il § ri M HighLait i 30 B 2
shorter pgfielidraficRfagemedtirR May BOWEsiBappiSfed 8ok BRaroQlL¥AHaPRieds ¢ | onger
protrusion 1L as Seen at line X-X of Figure 2 when Figure 2 is the plan
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shaped WiehBadeditint {vﬁﬁ aﬁ%b cesRevdb ﬂgaﬁy)dﬁ?el&ﬁoﬁéﬁbisl—lﬁé ﬁﬂ:‘ﬁoﬁ Quipfef Or med. The
protrusions are preferably circular "and provid a grooved upper

surface, as shown in the plan view of a si ngle protru5|on shown in Figure
2. The upper surface of 30 rusi on.sl.opes down epressed
central  ORESERE exppad P aBl) SRR S IR YRR e SibEas have a
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fl anks. The upper edges of the flanks provide a circular array of 5
upper surface of the sheet, as indicated by the fragment of the pattern seen in Figure 1.

Each cluster has one or more inner protrusions surrounded by an outer peripheral row of
protrusions. In the pattern of the preferred embodiment shown in Figure 1, five shorter
15  protrusions are arranged as a single central protrusion surrounded by a rectangular
pattern of four protrusions. These five shorter protrusions are, in turn, surrounded by a
rectangular outer peripheral row of protrusions. A shorter protrusion 1s located at each
of the four corners of the rectangular peripheral row. A longer protrusion is located at
each of the four sides of the rectangular row, intermediate the corner protrusions.
20
In the preferred embodiment the sheet 3 is a metal sheet and is about 3.5 mm thick. The
height of the salient points 6 above the general surface 2 of the sheet 3 15 about 2.2 mm
in the shorter protrusions and about 2.5 mm in the longer protrusions. The depressed
central zone is about 1.2 mm below the salient points in each case. Fach depression 7 at
25  the underside of the sheet is co-axial with a corresponding protrusion. The overall
diameter at the base of each protrusion is about 9.8 mm and the depressions have a
diameter of about 6.4 mm. The depressions under the shorter protrusions are
about 3.3 mm deep and those under the longer protrusions are about 3.6 mm deep. The
walls of the protrusions and depressions are angledat about 10 degrees from
30  perpendicular, as may be best appreciated from the cross-sectional views of Figures 3

and 4, to allow easy release of the formed sheet from the dies.



gri pping zones by which the protrusions can frictionally engage an obj ect
supported by the friction surface. In particular, the radially-outer
portions 6 of the upper edges of the flanks extend above the renai nder of
the protrusion to provide salient points for the frictional engagenent, as
may be best appreciated fromthe cross-sectional views of 5 Figures 3 and
4. The range of different angular alignments of the edges of the flanks
(best apfmedrieticedsurfacerdédeabed shoveiiewsedfask grdip)r npnakidlesarnteslipetdadct | ve
frictional _ engagenent. with an object noving .in any direction across the
friction ogéﬁopasﬁ?aﬁﬁeanﬂrlwe&%r?w@rw eqyPORIBEHSIPRS BIHiEet of MQulde@dKo an t he
plan viewyof the sheet shown in 10 Figure 1. The clusters are preferably
regul arly Spaced I'n a repeating pattern across the upper surface of the
sheet, as indicated by the fragment of the pattern seen in Figure 1. Each
cluster has one or nore inner protrusions surrounded by an outer peripheral

row of prstieiegpingsdeseripes fhe Brentdqm insfudinge pisfearedrfoans ditheadi ndligraitiswn i n
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five shoni@ipgited witkinohs sepe of the ihvenfion as1d¢fined de theRyc@npangiieaddgmsar out er
peri pheral row of protrusions. A shorter protrusion is |ocated at each of
the four conmers of the rectangul ar peripheral row. A |longer protrusion is
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features or arrangements as shown in the figures.



25 the underside of the sheet is co-axial with a correspondi ng protrusion.

The overall dianmeter at the base of each protrusion is about 9.8 nmm and
t he depressions have a dianmeter of about 6.4 mm The depressions under the
shorter protrusions are about 3.3 deep and those under the | onger

protrusions are about 3.6 mm deep. The walls of the protrusions and
depressions are angled at about 10 degrees from 30 perpendi cul ar, as may be
best appiLétohfeetirdsrlobnliedan theakawisgeti onal views of Figures 3 and 4, to
al l ow easy rel ease of the formed sheet fromthe dies. 6 The friction
surface described above is used as a non-slip or non-skid or anti-slip
tread o nﬁh@%ﬁs?ﬁh ﬁno@ﬂﬂxﬁ%lpﬁﬁﬁérgﬁﬁdm@BQYS ed as protrusions
|npresse ed sheét namteri al he foregoi ng describes the
i nvent i onpparchiatieriy preferred forns thereof. Alterations and nodifications
as will be opvious to those skilled in the art are intended to be
|ncorﬁoréW§H within the scope of the invention as defined in the
acconmpanyifig) sdpi4s. It is to be understood that the nunerical references
i ncluded in parentheses inthe 10 followng clains are given nerely as a
gui de i ngundes St andi ng the correspondence between integers of the clains
and the features of the exenplary but non-limting enbodinents shown in
t he figuFé?ntﬂ"ﬁEts A ainms are not intended to be limted to the features or
arrangenents as shown in the figures. 7 List of features labelled in the
drawi ngs: protrusions 1 (longer protrusions 1L, shorter protrusions 15)

10



upper surface 2 5 sheet 3 central zone 4 grooves 5 salient points 6 10 8

CLAIMS: 1 Afriction surface (2) having a plurality of protrusions (1)

whi ch extend above the general |evel of the surface, the protrusions being

grouped together in one or nore 5 clusters, each cluster including at |east

one |onger protrusion (1L) which extefds above the general |evel of the

surface by a greater distance than at |east one shorter protrusion (1S) of

the sane (LABMSY. 2 A friction surface as clainmed in clained 1, wherein at

| east one of said protrusions 10 is surrounded by a plurality of said

protrusions formng a row of protrusions at the periphery of the cluster.

3 Afriction . ' | |-l ! el | east, .on horter’

pr ot r usi (%n [ ésﬁ%{}%?%ﬁ n egﬁ)zﬁya qﬁ%’ed ngﬁl]%g?répn}r‘\%g}; 504151 ;v)v?li)cthreg%ngﬁg?‘%a § the

peri pher @kndréiwleoé] off ther dusfadd)Sthe Protiziny drsngapronpas togetiRr P BEE or Ahéxer usi on.

4 Afriction surface as clainmed in claim3, wherein the peripheral row

i ncl udes clisteps, gach ¢luserancludmg et logstgnedangsn praingion (thancﬁteyte@ds shet er
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protrusion (1S) of the same cluster.

2 A friction surface as claimed in claimed 1, wherein at least one of said protrusions
10 is surrounded by a plurality of said protrusions forming a row of protrusions at the

periphery of the cluster.

3 A friction surface as claimed in claim 2, wherein at least one shorter protrusion is
surrounded by the peripheral row of protrusions, and the peripheral row of protrusions

15  includes at least one longer protrusion.

4 A friction surface as claimed in claim 3, wherein the peripheral row includes a
plurality of longer protrusions and a plurality of shorter protrusions, and a plurality of

shorter protrusions is surrounded by the peripheral row.

20
5 A friction surface as claimed in claim 4, wherein the peripheral row is arranged as
a rectangle, siloner protrusions are located at the four corners of the rectangular
peripheral row, and longer protrusions are located between adjacent corners at
intermediate positions along each side of the rectangular peripheral row.

25

6 A friction surface as claimed in claim 5, wherein the surrounded shorter
protrusions are arranged in at least one rectangular pattern which surrounds a single

central protrusion.

30 7 A friction surface as claimed in any one of the preceding claims, wherein the
upper surface of at least ome of said protrusions is provided with one or more

grooves (5).



20 5 Afriction surface as clainmed in claim4, wherein the peripheral row
is arranged as a rectangle, shorter protrusions are |located at the four
corners of the rectangular peripheral row, and |onger protrusions are

| ocat ed between adj acent corners at internediate positions along each side
of the rectangul ar peripheral row 25 % Afriction surface as claimed in
claim5, wherein the surrounded shorter protrusions are arranged in at

| east one rectangul ar pattern vvhi ch surrounds a single central protrusion.

30 7 Afrjctiop surface as in any one of the precedl ng cl.ai ns,

wher ei n the AJE D SHHRCERS ?1 Pé@?é‘? oridhesnn ahlegstingtf paid dﬁglfi'%mﬁr ovi ded
wi th oney claim
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Cr 0Ss- sethd Maplagaiokrebxtbmdstdimganﬂr)edcrcpﬁsalmppfer tuitacs uf hapeotrdfed. the or
each groove extends dianetrically across the upper surface of the
protrasion. 5 9 Afriction surface as clained in claim8, wherein the
frictiongsurfy face. o f
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a second fstesf Iarsh@ettdﬂenaﬁﬁrhe,ranm’ah@pimfraﬁ@nscﬁre fdrhed fb@eﬁapressmg the sheet into a

first die by forcing a second die into the other major face of the sheet.





