Office de la Proprieté Canadian CA 2191689 C 2004/11/23

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 191 689
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1996/11/29 (51) ClL.Int.%/Int.C1.° B65G 17/26, B65G 15/22
(41) Mise a la disp. pub./Open to Public Insp.: 199/7/08/06 (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2004/11/23 S 1EBNILI], JAMES ., US,

ENSCH, PETER J., US

(73) Proprietaire/Owner:
REXNORD CORPORATION, US

(74) Agent: MACRAE & CO.

(30) Priorte/Priority: 1996/02/05 (596,588) US

(54) Titre : CONVOYEUR A CHAINE AVEC SYSTEME DE RETENUE COMPORTANT DES AXES AVEC CAPUCHON
DE SCELLEMENT

(54) Title: CONVEYOR CHAIN WITH SEALED PLUG HINGE PIN RETENTION SYSTEM

(57) Abréegée/Abstract:

Disclosed herein Is a conveyor comprising a first conveyor element including an end comprising a first series of eyes spaced from
each other to define therebetween a series of spaces, having therein respective openings axially aligned with each other, and
Including an end eye, a second conveyor element Iincluding an end comprising a second series of eyes which are spaced from
each other to define therebetween a series of spaces receiving the eyes of the first conveyor element, which extend into the spaces
between the eyes of the first conveyor element, and which have therein respective openings axially aligned with respect to each
other and axially aligned with respect to the openings of the eyes of the first conveyor element, a cylindrical hinge pin extending In
the openings of the eyes of the first and second conveyor elements and including an end located adjacent the end eye of the first
conveyor element, a plug fixed in the opening of the end eye of the first conveyor element and including an end in axial adjacent

relation to the end of the hinge pin, and a membrane on one of the plug and the end eye of the first conveyor element for providing
a seal between the plug and the end eye of the first conveyor element.
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ABSTRACT OF THE DISCLOSURE

Disclosed herein is a conveyor comprising a first
conveyor element including an end comprising a first
series of eyes spaced from each other to define
therebetween a series of spaces, having therein
respective openings axially aligned with each other,
and including an end eye, a second conveyor element
including an end comprising a second series of eyes
which are spaced from each other to define therebetween
a series of spaces receiving the eyes of the first
conveyor element, which extend into the spaces between
the eyes of the first conveyor element, and which have
therein respective openings axially aligned with
respect to each other and axially aligned with respect
to the openings-of'the eyes of the first conveyor
element, a cylindrical hinge pin extending in the
openings of the eyes of the first and second conveyor
elements and including an end located adjacent the end
eye of the first conveyor element, a plug fixed in the
opening of the end eye of the first conveyor element
and including an end in axial adjacent relation to the
end of the hinge pin, and a membrane on one of the plug
and the end eye of the first cOnveyor element for
providing a seal between the plug and the end eye of

the first conveyor element.
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CONVEYOR CHAIN WITH SEALED PLUG HINGE
PIN RETENTION SYSTEM

BACKGROUND OF THE INVENTION

The invention relates generally to belts, chains,
or conveyors including a plurality of chain links or
conveyor elements connected by a succession of hinge
pins. In the past, the axial loads on a hinge pin in a
conveyor chain or belt were such as to encourage axial
hinge pin migration out of or from its connecting
function.

More particularly, the invention relates to
arrangements for retaining conveyor hinge pins against
axial migration. In the past, end plugs were retained
in the links or conveyor elements by cantilever style
barbed ends which were snap fitted into the openings 1in
the end eyes of one of the connected links or elements
so as thereby to releaseably prevent axial removal of
the end plugs and to consequentially prevent axial
hinge pin migration when such end plugs were assembled
to the associated link or conveyer element. Such snap
fitting permitted end plug removal to an enable
cleaning of the end plug and of the link joint or
connection. '

Attention is directed to the following U. S.
Patents:

4,709,807, issued September 5, 1986
4,858,753, issued August 22, 1989
4,972,942, issued November 27, 1990
4,993,544, issued February 19, 1991
5,020,656, issued June 4, 1991
5,335,768, issued March 12, 1993
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Attention is also directed to the following
German Patents:
DE 3241632 C2
DE 3913077 Al

SUMMARY OF THE INVENTION

The invention provides a conveyor comprising a
first convéyor element including an end comprising a
first series of eyes spaced from each other to define
therebetween a series of spaces, having thereiln
respective openings axially aligned with each other,
and including an end eye, a second conveyor element
including an end comprising a second series of eyes
which are spaced from each other to define therebetween
a series of spaces receiving the eyes of the first
conveyor element, which extend into the spaces between
the eyes of the first conveyor element, and which have
therein respective openings axially aligned with
respect to each other and axially aligned with respect
to the openings of the eyes of the first conveyor
element, a cylindrical hinge pin extending in the
openings of the eyes of the first and second conveyor
elements and including an end located adjacent the end
eye of the first conveyor element, a plug fixed in the
opening of the end eye of the first conveyor element
and including an end in axial adjacent relation to the
end of the hinge pin, and means on one of the plug ana
the end eye of the first conveyor element for providing
a seal between the plug and the end eye of the first

conveyor element.
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The invention also provides a conveyor comprising
a first conveyor element including an end comprising a
first series of eyes spaced from each other to define
therebetween a series of spaces and including a
sub-series of centrally located eyes respectively
including therein openings having a given diametric
dimension and being axially aligned with respect to

each other, a first end eye adjacently spaced from the
sub-series of centrally located eyes and including

therein an opening located in axial alignment with the
openings of the sub-series of centrally located eyes,
and a second end eye adjacently spaced from the sub-
series of centrally located eyes and including therein

an opening located in axial alignment with the openings
of the sub-series of centrally located eyes, a second
conveyor element including an end comprising a series
of eyes spaced from each other to define therebetween a
series of spaces receiving the eyes of the first
conveyor element, extending into the spaces between the
eyes of the first conveyor element, and having therein
respective openings axially aligned with respect to
each other and axially aligned with respect to the
openings of the eyes of the first conveyor element, the
openings having a diametric dimension substantially
equal to the diametric dimension of the openings of the
sub-series of centrally located eyes of the first
conveyor element, and a cylindrical hinge pin including
a central portion extending in the openings of the sub-
series of centrally located eyes of the first conveyor
element and in the openings of the eyes of the second
conveyor element and having a diametric dimension
slightly less than the diametric dimension of the
openings of the first and second conveyor elements,

a first end located adjacent the first end eye of the
first conveyor element, and a second end located
adjacent the second end eye of the first conveyor
element, a first plug fixed in the opening of the first
end eye of the first conveyor element and including an
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end in axial adjacent relation to the first end of the
hinge pin, means on one of the first plug and the first
end eye of the first conveyor element for providing a
seal between the first plug and the first end eye of
the first conveyor element, a second plug fixed in the
opening of the second end eye of the first conveyor
element and including an end in axial'adjacent relation
to the second end of the hinge pin, and means on one of
the second plug and the second end eye of the first
conveyor element for providing a seal between the
second plug and the second end eye of the first
conveyor element.

Other features and advantages of the invention
will become apparent to those skilled in the art upon
review of the following detailed description, claims
and drawings.

DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded fragmentary perspective
view of a belt, track, chain, or conveyor including
various of the features of the invention.

Figure 2 is a broken-away enlarged view, in
section, of a portion of the construction shown 1in
Figure 1.

Figure 3 is a further enlarged view, in section,
of a portion of the construction shown in Figure 2.

Before one embodiment of the invention is
explained in detail, it is to be understood that the
invention is not limited in its application to the
details of the construction and the arrangements of
components set forth in the following description or
illustrated in the drawings. The invention is capable
of other embodiments and of being practiced or being
carried out in various ways. Also, it is understood
that the phraseology and terminology used herein is for
the purpose of description and should not be regarded

as limiting.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Shown in Figqure 1 is one embodiment of a belt,
track, chain, or conveyor 11 which embodies various of
the features of the invention and which includes first
and second conveyor elements 13 and 15, respectively, a
hinge pin 17 connecting the first and second conveyor
elements 13 and 15, and first and second end plugs 19
and (see Figure 2) 21, respectively, which are fixed in
the first conveyor element 13 and which prevent axial
migration of the hinge pin 17 and, at the same time,
seal out dirt from entering between the first conveyor
element 13 and the end plugs 19 and 21. The invention
is applicable to any type of track assembly or
conveyor, and, except as noted hereinafter, the
conveyor elements can take any conventional form and
can be fabricated of any suitable material. '

The first conveyor element 13 can be fabricated of
any suitable substantially rigid material, such as
thermoplastic material, and includes an end 23
comprising a series of eyes 25 transversely spaced from
each other to define therebetween a series of spaces
27. The series of eyes 25 includes a sub-series of
centrally located eyes 31 respectively including
therein openings or bores 33 having'a given diametric
dimension, and being axially aligned with respect to
each other, as well as a first end eye 41 adjacently
spaced transversely from one end of the other end of
the sub-series of centrally located eyes 31 and
including therein an opening or bore 43 located 1in

axial alignment or registry with the openings 33 of the
sub-series of centrally located eyes 31, and a second

end eye 51 adjacently spaced from the other end of the
sub-series of centrally located eyes 31 and including
therein an opening or bore 53 located in axial

alignment with the openings or bores 33 of the sub-

series of centrally located eyes 31.
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The end eyes 41 and 51 respectively also include
inner surfaces 44 and 54 located adjacent the sub-
series of centrally located eyes 31, and outer surfaces
45 and 55 which are located remotely from the sub-
series of centrally located eyes 31 and which
constitute portions of generally rectilinearly
extending and laterally spaced sides of the conveyor
11.

The‘openings or bores 33 of the sub-series of
centrally located eyes 31 can be cylindrical or can be
elongated in the direction of travel of the conveyor 11
with an end of the opening or bore 33, in the direction
of conveyor travel, being of semi-cylindrical shape.
The openings or bores 43 and 53 in the end eyes 41 and
51 are cylindrical and can be of the same diameter as,
or of somewhat larger diameter than, the diameter of

the openings or bores 33 in the sub-series of centrally
located eyes 31.

While other constructions can be employed, in the
disclosed construction, the openings or bores 43 and 53
in the end eyes 41 and 51 respectively includes axially
outer cylindrical portions 46 and 56 having diameters,
and axially inner cylindrical portions 48 and 58 having
diameters less than the diameters of the outer
Cylindrical portions 46 and 56. The openings or bores
43 and 53 also respectively include shoulders 50 and 60
extending between the outer cylindrical portions 46 and
56 and the inner cylindrical portions 48 and 58 of the
end plugs 19 and 21.

The second conveyor element 15 can be fabricated
of any suitable substantially rigid material and
includes an end 63 comprising a series of eyes 65
axially spaced from each other to define therebetween a
series of spaces 67 receiving the centrally located
eyes 31 of the adjacent first conveyor element 13. The
eyes 65 extend into the spaces 27 between the eyes of
the adjacent first conveyor element 13 and have therein
respective openings or bores 69 axially aligned with
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respect to each other and axially aligned with respect
to the openings or bores of the eyes of the adjacent
first conveyor element 13. The openings or bores 69
can be cylindrical or can be elongated in the direction
of conveyor travel, with an end of the opening or bore,
in the direction of conveyor travel, being of semi-
cylindrical shape and having a diametric dimension
substantially equal to the diametric dimension of the
openings or bores 33 of the sub-series of centrally
located eyes 31 of the first conveyor element 13.

The hinge pin 17 can be fabricated of any suitable
substantially rigid material, such as thermoplastic or
steel, is cylindrical in shape, and includes a central
portion 75 extending in the openings or bores 33 of the
sub-series of centrally located eyes 31 of the first
conveyor element 13 and in the openings or bores 69 of
the eyes 65 of the second conveyor element 15 and
having a diametric dimension slightly less than the
diametric dimension of the openings or bores of the
first and second conveyor elements 13 and 15. 1In
addition, the hinge pin 17 includes a first end 77
located adjacent the first end eye 41 of the first
conveyor element 13, and a second end 79 located
adjacent the second end eye 51 of the first conveyor
element 13.

The first and second end plugs 19 and 21 are
preferably fabricated from thermoplastic material,
although other suitable material could be employed, are
generally identical in shape, and are respectively
fixed in the openings or bores 43 and 53 of the first
and second end eyes 41 and 51 of the first conveyor
element 13. The first and second end plugs 19 and 21
respectively include ends 85 and 87 respectively
located in axial adjacent relation to the first and
second ends 77 and 79 of the hinge pin 17. While other
constructions can be employed, in the disclosed
construction, the first and second end plugs 19 and 21
also respectively include first or axially outer



10

15

20

25

30

35

2191689

-8 -

cylindrical portions 91 and 93 having diameters which
are slightly larger than the diameters of the outer
cylindrical portions 46 and 56 of the 0penings or bores
43 and 53 in the end eyes 41 and 51, thus providing
press fits when the first and second end plug 19 and 21
are respectively assembled into the end eyes 41 and 51.

The first and second end plugs 19 and 21 also
respectively include second or axially inner
cylindrical portions 95 and 97 having diameters
slightly less than the diameters of the inner
cylindrical portions 48 and 58 of the openings 43 and
53 of the first and second end eyes 41 and 51.

In addition, the end plugs 19 and 21 respectively
include shoulders 98 and 99 extending from the first
cylindrical portions 91 and 93 to the second
cylindrical portions 95 and 97, and being in engagement
with the shoulders 50 and 60 of the first and second
end eyes 41 and 51.

Means are also provided on one of the first end
plug 19 and the first end eye 41 of the first conveyor
element 13 and on one of the second end plug 21 and the
second end eye 51 of the first conveyor element 13 for
respectively providing seals between the first and
second end plugs 19 and 21 and the first and second end
eyes 41 and 51 of the first conveyor element 13.

While other constructions can be employed, in the
disclosed construction, the seal providing means
comprises, for each associated end plug and end eye, a
first or axially inner and radially outwardly extending
resilient membrane 101 extending from or fixed to the
associated one of the end plugs 41 and 51 adjacent the
axially inner end surfaces 44 and 54, and engaging the
associated one of the end eyes, and a second or axially
outer and radially outwardly extending resilient
membrane 103 extending from or fixed to the associated
one of the end plugs 19 and 21 adjacent the axially
outer end surfaces 45 and 55, and engaging the
associated one of the end eyes 41 and 51. 1In the
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specifically disclosed construction, the membranes 101
and 103 are integral with and extend from the
associated one of the end plugs 19 and 21 adjacent both
the outer end surfaces 45 and 55 and the inner end
surfaces 44 and 54. At least some of the advantages of
the invention can be achieved when only one of the
inner and outer seals or membranes 101 and 103 are
employed. |

The membranes 101 and 103 can be obtained by not
removing the usual flash which normally occurs incident

to molding in the area where adjacent dies meet. If
desired, the edge surfaces of adjacent dies can be

ground away to facilitate or promote inherent formation
of a flash which can be employed as the membrane.

The press fits between the end eyes 41 and 51 and
the end plugs 19 and 21 serve both to hold the end
plugs 19 and 21 in place, thereby to prevent axial
migration of the hinge pin 17, and to create a seal
preventing bacteria from contaminating the chain. More
specifically, when the end plugs 19 and 21 are '
installed in the end eyes 41 and 51, the end plugs 19
and 21 completely encompass the bores 43 and 53 in the
end eyes 19 and 21. Furthermore, the membranes 101 and
103 provide a hermetic seal at the axial or lateral
ends of the end plugs 19 and 21 to ensure that no
bacteria will contaminate the plug area. |

- In an alternate construction (not shown), the seal
providing means can comprise resilient membranes

integrally extending from or fixed to the end eyes 41
and 51 adjacent either or both of the inner surfaces 44

and 54 and the outer surfaces 45 and 55 and engaging
the associated one of the end plugs 19 and 21.

In the disclosed construction, the press fits of
the end plugs 19 and 21 in the openings or bores 43 and
53 1n the end eyes 41 and 51 and the seals obtained
between the end plugs 19 and 21 and the end eyes 41 and

51 by use of the membranes 101 and 103 in the joint or
connection or press fit between the end plugs 19 and 21
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and the end eyes 41 and 51 prevent contamination of the

plug area, i.e., in the joint or connection between the
end plugs 19 and 21 and the end eyes 41 and 43, and
thereby avoid any need for cleansing thereof or
disassembly.

various of the features are set forth in the
following claims.
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CLAIMS :

1. A conveyor comprising a first conveyor element including an end
comprising a first series of eyes spaced from each other to define
therebetween a series of spaces and having therein respective openings
axially aligned with each other, and an end eye having therein an
opening axially aligned with said openings 1n sailid first series of
eyes, a second conveyor element including an end comprising a second
series of eyes which are spaced from each other to define therebetween
a series of spaces receiving salid eyes of said first conveyor element,
which extend into said spaces between said eyes of said first conveyor
element, and which have therein respective openings axially aligned
with respect to each other and axially alignable with respect to said
openings of said eyes of said first conveyor element, a cylindrical
hinge pin extending in said openings of said eyes of said first and
second conveyor elements and including an end located adjacent said end
eye of said first conveyor element, a plug fixed 1in sald opening of
sald end eye of said first conveyor element and 1ncluding an end in
axlal adjacent relation to said end of said hinge pin, and a resilient
membrane fixed to one of said plug and sald end eye of said first
conveyor element and extending continuously therearound for providing
a seal between said plug and said end eye of said first conveyor

element.

2. A conveyor in accordance with claim 1 wherein said opening of
said end eve includes an outer portion having a diameter, and an inner
portion having a diameter less than said diameter of said outer
portion, and wherein sald plug 1ncludes a first cylindrical portion
having a diameter and being press fitted into said outer portion of
said opening of said first end eye, and a second cylindrical portion
having a diameter less than said diameter of said 1nner portion of

opening of sald end eye.

3. A conveyor 1in accordance with claim 2 wherein said end eye
includes a shoulder extending between saild 1nner portion and outer
portions of said opening, and wherein said plug i1ncludes a shoulder
extending between sald first and second cylindrical portions and in

engagement with said shoulder of said end eye.
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4, A conveyor 1n accordance with claim 1 wherelin said means for
providing a seal comprises a resllient membrane fixed to said plug and

engaging salid end eye.

5. A conveyor comprising a first conveyor element including an end
comprising a first series of eyes spaced from each other to define
therebetween a series 0f spaces and having thereln respective openings
axlally aligned with each other, and an end eye having therein an
opening axially aligned with said openings 1n sald first series of eyes
and defined by an annular surface, a second conveyor element including
an end comprising a second series of eyes which are spaced from each
other to define therebetween a serilies of spaces receiving said eyes of
sald first conveyor element, which extend 1nto said spaces between said
eyes of said first conveyor element, and which have therein respective
openings axially aligned with respect to each other and axially
alignable with respect to said openings of said eyes of said first
conveyor element, a cylindrical hinge pin extending 1n said openings
of said eyes of said first and second conveyor elements and including
an end located adjacent said end eye of said first conveyor element,
a plug fixed 1n said opening of said end eye of said first conveyor
element and i1ncluding an end 1n axial adjacent relation to said end of
sald hinge pin, and a resilient membrane fixed to said end eye and
engaging said plug to provide a seal between said plug and said end eye
of said first conveyor element and extending continuously around said

annular surface of said opening 1in said end eye.
0. A conveyor 1n accordance with claim 5 wherein said end plug and
sald membrane comprise one-piece and wherein said membrane extends

integrally from said end plug.

7. A conveyor comprising a first conveyor element including an end

comprising a first series of eyes spaced from each other to define
therebetween a series of spaces, having therein respective openings
axlially aligned with each other, and an end eye including an opening
therein axially aligned with said openings in sailid first series of eyes
and deflined by an annular surface, an 1inner surface, and an outer
surface, a second conveyor element including an end comprising a second

series of eyes which are spaced from each other to define therebetween
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a series of spaces receiving said eyes of said first conveyor element,
which extend into said spaces between said eyes of said first conveyor
element, and which have therein respective openings axlally aligned
with respect to each other and axially alignable with respect to said
openings of said eyes of said first conveyor element, a cylindrical
hinge pin extending in said openings of said eyes of said first and
second conveyor elements and including an end located adjacent said end
eye of said first conveyor element, a plug fixed i1n said opening of
salid end eye of said first conveyor element and including an end in
axial adjacent relation to said end of said hinge pin, and means on one
of said plug and said end eye of said first conveyor element for
providing a seal located adjacent said outer surface of said end eye
of said first conveyor element and between said plug and salid end eye
of said first conveyor element, and means on one of said plug and said
eyve of said first conveyor element for providing a second seal located
adjacent said 1inner surface of said end eye of said first conveyor
element and between said plug and said end eye of said first conveyor

element.

8. A conveyor 1in accordance with <c¢laim 7 whereiln said first

mentioned and second seals extend integrally from said end plug.

9. A conveyor 1in accordance with claim 1 wherein said end plug 1is

fabricated of thermoplastic material.

10. A conveyor comprising a first conveyor element including an end
comprising a first series of eyes spaced from each other to define
therebetween a series of spaces, and 1including a sub-series of
centrally located eyes respectively including therein openings having
a given diametric dimension, and being axially aligned with respect to
each other, a first end eye adjacently spaced from said sub-series of
centrally located eyes and 1including therein an opening located in
axial alignment with said openings of sald sub-series of centrally
located eyes, and a second end eye adjacently spaced from said
sub-series of centrally located eyes and including therein an opening
located in axial alignment with said openings of said sub-series of
centrally located eyes, a second conveyor element 1including an end

comprising a series of eyes spaced from each other to define there
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between a series of spaces receiving saild eyes of said first conveyor
element, extending 1nto sald spaces between said eyes of said first
conveyor element, and having therein respective openings axially
aligned with respect to each other and axially alignable with respect
to sailid openings of said eyes of said first conveyor element, said
openings having a diametric dimension substantially equal to said
diametric dimension of said openings of said sub-series of centrally
located eyes of said first conveyor element, a cylindrical hinge pin
including a central portion extending 1in sailid openings of said
sub-series of centrally located eyes of said first conveyor element and
1n salid openings of said eyes of said second conveyor element and
having a diametric dimension slightly less than said diametric
dimension of said openings of said first and second conveyor elements,
a first end located adjacent said first end eye of said first conveyor
element, and a second end located adjacent said second end eye of said
first conveyor element, a first plug fixed in said opening of said
first end eye of said first conveyor element and including an end in
axial adjacent relation to said first end of said hinge pin, a first
resilient membrane fixed to one of said first plug and said first end
eye of said first conveyor element and extending continuously
therearound for providing a seal between said first plug and said first
end eye of said first conveyor element, a second plug fixed in said
opening of said second end eye of said first conveyor element and
including an end in axial adjacent relation to said second end of said
hinge pin, and a second resilient membrane fixed to one of said second
plug and said second end eye of said first conveyor element and
extending contlnuously therearound for providing a seal between said

second plug and said second end eye of said first conveyor element.
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