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@ Anti-slip grating and method of manufacturing same.

@ An improved anﬁ-slip tiead or grating {10} design is pro;
vided with gripping members or rosettes (30} having a plural-
ity of upstanding individual iobes (36) which are configured in

such a way and project high enough to provide an excellent

gripping surface. The lobes {36) of the design are self-

cleaning, and have non-continuous gripping edges at their -

crests (40) that accommodate a greater build up of ice or mud
without clogging the grating {10). The invention includes an
improved method of making the anti-siip tread or grating (10).
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CATERPILLAR TRACTCR CO. GJE 5180/071

ANTI-SLIP GRATING AND METHOD OF MANUFACTURING SAME

This invention relates to an,anti—elip grating
and, more particularly, to an anti-slip grating having
~non—continuous3 self-cleaning lobes and a method of
making same. ' '

There are a large number of places where steel
gratings for tread plates are used and, in fact,
where it is requlred, such as on steps, decks and
walkways on earthmoving equipment or-railroad engines,
on bridges, on cranes, and the'like; Its use is
dictated by its strength snd by its ability to have its
surface corrugated, roughed or distressed so as to

~ provide an anti-slip, gripping surface. In the past,
the desired anti- slip, grlpplng surface characteristics

have been accompllshed under reasonably ideal conditions.
However, under footwear containing heavy mud, or under
mud , water and freezlng condltlons, the corrugated
roughened or dlstressed surfaces may ‘become clogged or
packed w1th mud and/or ice and become dangerous.

Many of the prior art dev1ces have openings
Wthh.dO provide a cleanlng functlon, ‘but instead are

Vshaped in a way that the. mud and.the like compact in

the openings, clogging the openlngs and rendering the
tread less than 100% effectfvem

Some prior art dev1ces have a continuous edge
for the contact surface of the tread which edge can
become iced and slippery.
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According to the invention a graﬁing for use
as a work orrwalkingiplaiform,rthe grating including
a metal plate and a plurality of gripping means
extending upwardly from the plane of the plate is
characterized in that each gripping means has a
plurality of radlally,;nwardly and,upwardly projecting
lobes, each lobe having a Crestrat'itsiuppermost end
spaced from the crest of the or each other lobe to
form an opening therebetween.r' . '

The present 1nvent10n has all of the advantages
of the prior art devices including an anti-slip tread.
In addition, the inVention,haS'nonécontinuous gripping
edges that are provided by the lobes that stick up to
prov1de the grip desired, the looes belng conflgured
and spaced in a manner to prov1de self—cleanlng charact-
eristics without compacting and accumulatlng debris.
The crests of the lobes may have rounded abradlng
edges for gripping the sole of the. footwear or the

~bottom of a contalner, or the llke, to reduce or

eliminate sllpplng across the surface of the tread.

The invention also 1ncludes a,method of maklng
a grating hav1ng a plurality of grlpplng means thereon,
the method comprlslng the steps of pla01ng a metal
plate on the surface of a die in a punch press, moving
a guide 1nto contact w1th,the plate with the aX1s of the
guide aligned with the axis of the die, moving a =
fluted punch through the guide downwardly through the
plate with a leader of the Euﬁbh.initially contacting

and distorting tne,plateﬁudQnWandly”in the die, ramming

the punch through the piate to cut the plate near -

the edge of the die wi%hfthe outer edges of the flutes
on the punch, the flutes continuing to stretch the metal
of the plate as they’penetrate'to cut the plate into a
plurality of lobes, the punch shaplng the walls of the
lobes.
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The improved gratlng or tread is easier and
cheaper to manufacture while still malntaln;ng all of
the de51red features and advantages. 7

One prior art gratlng and a method according
to the invention will now be descrlbed with reference
to the accompanying drawings in which:-

- Figure 1 is a top plan,v1ew of a grlpplng
member of one prior art device; ,

Figure 2 is a cross—sectlonal view taken along
line 2-2 of Flgure 1 w1th a punch and dle shown in
phantom;

Figure 3 is ‘a perspective view of a portion bf

~a plece of tread or grating show1ng 1mproved rosettes

or grlpplng members;
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Flg 4 is an enlarged plan view of a rosette
or gripping member of the 1mproved desrgn,

Fig. 5 is an enlarged view of a punch and
backup rlng w1th the punch penetratlng a sheet of metal

to form an 1mproved rosette-,and

Flg 6 is an end v1ew of the punch of Flg. 5.

Referring to the drawings wherein similar
reference'numerals refer tocsimilargpartsrthroughout,
Figs. 1 and 2 showrone popular prior art grating 10 with
argripping'memberelz having a*continuous gripping and
cleaning edge 14 struck upward'from the plane of the
grating 10. Each gripping member,l? mey be made by -
positioning a backup die lS,hshOWntin phantom in Fig. 2,
against the under surface 18 of the plate 20 whereupon
a circular punch 22,'Shown inrphantom in Fig- 2, strikes
the plate 207from'3boue andedrstorts the plate_20 at
the edge 24 of the die 16 toiformiagconical surface 26
extendingrangularlyraway from the piate 20. The punch
22 penetrates the plate 20 leaving'the'continuousiedge
14 about a circular'apertureVZB in the plate. after a
plurality of grlpplng members 12 are struck from the
p}ane of the,plate 20, the plate is turned over so that
the edges 14 project upward;forigripping the bottoms of
footwear walking on the grating,_rTheiapertures 28 will
provide clean-out openings into which dirt, mud, ice,
and the like, can be scraped.zﬁIt has ‘been found that
the conical surfaces 26 are. not long enough and the
continuous circular edges 14 can become ice coated and

less effective than de81red,7 The- mud and ice compacts
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in the'apertures 28 and, if it dries or freezes there,
reduces,the gripping and cleaning ability of the grating.

As shown in Figs. 3 and 4, an improved grip-
plng member or rosette 30 is shown struck from a plate
32 to form a gratlng or - tread 34. A,plurallty of grip-
ping members or rosettes,30 pro;ect upward from the
plate 32, either in an established pattern or in a ran-
dom pattern. The pattern of rosettes 30 .in the plate
32 forms no - part of the 1nventlon.'

-Each gripping member or rosette 30 includes,
preferably, three or four lobes 36 extending upwardly
from the plane of the plate 32. Each lobe 36 is tongue-
shaped or has a somewhat parabolic configuration with
the lobe 36 connected to the:plate 32 along a circular
path at a base 38. Each lobe,36?ascends upward;and in-
ward to form a crest 40 which isfspaced from eaoh crest
40 of the~remaining lobes 367to provide a star-shaped.
opening or aperture 42 between the lobes 36. Aperture
42 is deflned,byra,continuousfwall 41 extending around
the edées of the lobes 36 and between adjacent lobes 36.

7 Aperture 42'ihcludes’extensions 43 between
adjacent lobes 36 which extend from the crest 40 of
one lobe to the base 38 thereof and to the crest 40
of an adjacent lobe 36. portions of wall 41 defining

extensions 43 between adjacent'lobes 36 are preferably

divergent as they;extend from base 38 to their respec-

tive erests 40, as is best shown in Fig. 4.
- To produce the gripping members or rosettes 30,
reference 1s made " to Figs. 5 and 6, wherein a punch 44

is prov1ded whlch has a base 45 adapted to be  connected
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to a moving head of ram 47 of é punch press,;or—the
like, not shown. The punch 44 has a pointed leader 46
and a star-shaped cutting shank 48. The cutting shank
48 may have three or four radiallyrextending flutes
50, each flute having a shapefiﬁ horizontal cross 7
section conforming to the extensions 43 of Eheraperture
42 in the'resulting'rosette 30. Each fiuteVSthas a
flat end 51, therédges‘53 of which'fdrmgthe cuéting
edge for the punch. v o ;'i - |

“The punch press, not Shown,'has a guide 52 in
which is formed én aperture 54 for'reéeiving'and guiding
the punch 44 therein. A die 56, haVingiéircular cutouts
or apertures 58, is poSitioned in,thé punchipress with
the axis of each cutout 58 aligned with the axis of an
aligned aperture 54 in the guide 52.7 The die 56 with
the cutout or gperﬁure¢58 aligned with-the pﬁhch 44 in
the guide 52 forms a backup ring 60 for'thefpunch 44,
In practice, the sheet or plate of steel 32 is placed
on the top surface 62 of the die 56 whereupon the
guide 52 ié lowered against the top of the piate 32.
The punch press is éctuatea to drive the punch 44
through the plate 32 to form the gripping members or
rosettes 30 as the material of'the plété,32 is” deformed
and pierced by the punch'44., - - ”

The inside diameter of the'cﬁtout'ss in the
backup ring 60 isrslightlyrlafger than the outside
diameter of the punch 44 such that the edges 53 of the
flat end 51 of the flutes 50 start éutting the plate
32 bn the outer periphery of;ﬁhe;punéh Corresponding to
the inner periphery of the die 56. This causes the
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metal of the plate to be split into individual extensions
43 of the lobes 36 as the flutes 50 of the punch 44
pushes more metal ahead of it, to stretch the metal of
the plate as it moves'thrOugh the plaﬁe. As therpunch
44 completes the pénetration of the plate 32 and con-
tinues to traverse the opening 42 in the plate'32, the
walls of the punch 44 will work the walls 41 of the ex-
tensions 43 and lobes 36 to shape them along a vertical
path or even to give the wall 41 a shape which is slight-
ly inwardly tapered or beveled toward the underside of

the plate'32 as shown in Figs. 3 and 4. Typical of die
punch cuts in a plate, a small welt or ledge 66 is left
around the top edge of the lobes 36 of the rosette 30
when the punch 44 is withdrawn, which welt or ledge 66

forms an additional cleaning édgerfor the rosette 30.

wWith a large number of rosettes or gripping
members 30 struck from a plate 32 and the plate in-
verted so that the rosettes 30 project upward from the
plate, an improved, efficient and inexpensive tréad or
grating 10 is;providéd.r The -individual crests 40 of
the lobes 36 bite into the soies of the footwear to
grip and hold the footwear in place.

The shape of the
lobes 36 create extensions 43 in the opening there-

between which,along with the inwardly and downwardly

beveled or sloped walls 41, clean mud, ice, and the like,
from the soles of the footwear and because of said ex-
tensionsr43,'the residue of mud and ice does not com-
pact in the opening 42. The mud and ice is spread out

and dispersed so as to loosen it, thereby causing it to
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fall through the openlng 42 1n the gratlng under lts
own welght and from the force of the cleanlng stroker
of the footwear across the gratlng. The lobes 36 are
taller, sharper and prov1de 1nd1vrdual pornts of con—
tact which 1mproves the antl-skld and the self-cleanlng
characterlstlcs of the gratlng lO.r The edges of the
lobes 36 are: non—contlnuous in- a plane thereby glVlng
non~contlnuous grlpplng to footwear brought in contact
therew1th. Non~cont1nuous grlpplng is. con81dered some—
what preferred 1n recent Unlted States Government safety |
spe01f1catlons. The non—contlnuous grlpplng edges of
the lobes 36 of the rosettes 30 are not llkely to be- .

come iced over since’ pressure on the gratlng w1ll cause -

the edges of the crests 40 of the lobes 36 to penetrate

and crack the 1ce loose.:
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CLAIMS - GJE 5180/071
1. A grating (10) for use as a work or walking

platform, the grating'(l)'inCluding'a metal plate

(32) and a plurality of gripping means (30) extending
upwardly from the plane of the plate (32) characterized
in that each gripping means (30) has a plurality of
radially inwardly'andfﬁpwardly projecting lobes (36),
each lobe (36) having a crest (40) at its uppermost

“end spaced from the crest (40) bf,fheror each other

lobe (36) to form an opening (42) therebetween.
2. A grating (10) according to claim 1 wherein
the crests (40) have extensions (43) of the opening

(42) therebetween which assist in dispersing mud

scraped loose by the crests (40)
(30).

3. A grating (10) according to claim 1 or claim
2, wherein each gripping means (30) is substantially
circular in shape and includesré bésé (38)'atrits
junction with the plate (32), and has three or four
upwardly and inwardly projecting lobes (36), each lobe
(36) converging from a wide portioﬁ at the base (38)
to a narrow curved portion at its crest (40).

b, A grating (10) according to any of claims 1

to 3, wherein each gripping means (30) is defined by a
base (38) and each opening (42) is defined by a wall
(41), adjacent lobes (36) being separated by an
extension (43) defined by portions of the wall (41),
the portions of the wall (41) divergently extending'

of the,gripping means
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from the base (58) toward the crests (40)

- 5. A grating (10) accordlng to any of clalms

1 to 4, wherein the crests (40)- have walls (41) Whlch
are beveled to a531st in. dlsper51ng mud scraped loose
by the crests (40) of the. gripping means (30)

6. A gratlng (10) aocordlng to any of claims 1 to 5,

wherein each crest (40) has an upwardly oriented -

: grlpplng edge progectlng from 1t whlch.presents non—

continuous grlpplng to footwear 1n contact w1th the

grating (lO) - .
'7, A gratlng*(lO) accordlng to any of clalms 1 to 5;:

wherein “the plate is a steel plate.rgrr a

8. - A method of making a gratlng hav1ng a plurallty
of grlpplng means (30) thereon, the ‘method comprlslng the
steps of pla01ng a metal plate- (32) on the surface (62)
of a die (56) in & punch press mov1ng a gulde (52) 7
into contact w1th the plate w1th the. ax1s of the guide
allgned with the axis of the d1e (56), moving a iluted

“ponch (44) through the. gulde (52) downwardly through

the plate with a leader (46) of the punch 1n1t1ally

“contacting and dlstortlng the plate downwardly in the

die (56), ramming thejpunch(hﬁ) through the plate (32)
to cut the plate (32) near the edge of the die (56),

with the outer ‘edges (53) of the flutes (50) on the -
“punch (50) -on the punch (44), the flutes (50) .

contlnulng to stretch the metal of the ‘plate (32) as
they penetrate to cut the plate 1nto a plurallty of lobes
(36), the punch (44) shaplng the walls (41) of the -

lobes (36) -

ﬁy,
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