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@ Roller assembly primarily for a chain conveyor.

@ A roller assembly primarily intended for chain con-
veyors comprising a roller (26) journatled for rotation on a
bushing (36), the roller being sealed against ingress of fore-
ign matter by at least one labyrinth seal, said seal comprising
a pair of overlapping rings (46,56) received in a counterbore
{42) in one end face of the roller, one ring (46) being fitted to
the bushing and the other (66) to the roller, whereby passage
of grease through the seal is restricted to a tortuous path
formed by said overlapping rings.

In use, the inner ring (46) provides an axial thrust bear-
ing surface (101) for the roller. The rings are preferably

- L-shaped in cross-section and are suitable.for use with rollers
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of metal or plastics material.
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Roller Assembly Primarily for a Chain Conveyor

The present invention ralsiecs generally to the art of
chain conveyors of the kind in which conveyor flights
are moved by one or moir< chain strands, the chaip

strands being supported for rolling movement on rails

by a series of roller asscublies.

A side variety of chains ard éonveyor flights are

"known in the art because of the'extremely wide range

of materials which may be conveniently cohbe&ed in
this manner. One tyﬁe of conveyor widely used to
convey bulk materials is commonly Known in the art aé
an.apron conveyor or a pan conveyor. This type of
conveyor utilises 8 sefies of openfended overlﬁpping

pans mounted between two pa?allel strands of chain to

provide a COntinuous;substantialiy flat conveying
'surface. The conveyor chains are supported by

‘rollers which operate over & pair Qf'rails.along the
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conveyor path.. The supporting rollers may bq of the

“inboard" type wherein they are mounted.on the

conveyor chain bushings between the chain sidebars,

as shown for example in U.S. Patent No. 3,331,490; or

they may be of the "outboard" type wherein the rollers

are mounted in the outside of the conveyor chain

sidebars, most commonly in pairs on a shaft extending

through the sidebars thereof, as shown for example in

U.S. Patent No. 2,517,208,

fi apron conveyors using an outboard roller

construction, the rollers are commonly made of cast

rion and are provided with cylindrical iron or steel

hashings. Pairs of bushings and rollers are mougted

ou ends of the shaft and outwardly of the'respective.

chain sidebars, as is shown in the above mentioned

Patent No. 2,517,208. Preferably, some means of.

securing the bushings against rotation of the common

shaft is used and thus the roller rotates on the

bushing in the manner o0f a plain journal bearing.

Square shaft ends and corresponding square bores in

the bushings are an example of one means of

preventing bush;ng rotation, such as shown in U.S.

Patent No. 3,214,008.

Buch cast iron rollers have been widely accepted as

,iﬂexpensive, strong and durable components in apron -
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conveyors used to convey a wi&e variety of bulk
materials, such as castings, sugar cane, solid waste;
limestone, coal and other miunerals and ores. Most of
theée materials are, however, dusty, dirfy, or highly
abrasive and these contcéminanis inevitgbly work their
way during operation of the conveyor intb the bearing
aréas between the rollers and bushings, resulting in
wear and eventual failure‘of the réller assembly. The
rollers may be provided with internal grecase cavities
or reservoirs which are periodically re-greased via an
external grease fitting und some of the foreign
material will be purged ir rhe re-greasing process.
However, not only is suc% purging less than complétely
effective, but the busic vroblem of immediate re-entry

of contaminants remains.

While the bearings of the rnller assemblies could be
provided with more efficient seals in order to
substantially reduce the contaminant entry into the
bearing, those seals which are available are rather
complex in construétioﬂ and their high cost makes them
ﬁnSuitable for incorporation in roller assemblies for
chain conve&ors, In addition, high lateral thrust
loads are imposed on.the roller assemblies during

operation of chain conveyors and this is a further
: e

requirement which has to be borne in mind'in designing

seals for such purposes.
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Accbrding to one aspect of the present invention thqre
is provided a roller assembly which comérisés a roller
journalled for rotation on a bushing, the roller being
sealed against ingress of foreign matter by at least
one 1abyr1nth seal, said seal comprlsing a pair of
overlapplng rings received in a counterbore in one end
face of the roller, one ring being fitted to the
bushing and the other to the roller whereby passage of
grease through the seal is restricted to a tortuous

path cormed by said overiapping rings.

By fitting one of the cverlepping rings to the roller
and the other ring to the bushing in such a way that no
liquid may pass betweeus a ring and the surface to which
it is fitted, the danger of short-circuiting of the
labyrinth seal (with consequential exposure of the .
bearing surfaces to ingress of contaminénts) is -avoided.
At the same time, an effective seal is achieved by a

simple, robust structure.

The rings may be fitted securely to the roller or
bushing by any known process, e.g. swaging or pressing,
but the currently preferred method is by means of an

interference fit.

Preferably at 1east one of the over]applng rings which

form the seal have an L—shaped cross-section. Normally,
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the inner of the overlapping rings is mounied on the
bushing and is spaced by a smaller distance from the
roller than from the other ring so that the inner ring .
provides a bearing surface which is capable‘of
absorbing axial thrust loads. It is‘particularly
convenient to employ an inner ring having an L-shaped
cross-section which 'is force fitted on the bushing so
that the cylindrical portion extends outwardly and
constitutes a liquid tight seal. Preferably the ovter
ring of the seal also has an L-shaped cross-secicsn
since this configuration facilitates efficient 1'vui§
tight fitting on the bearing surfaces and proviges =
structure ﬁhich is readily capable of withstaudivg high,

o=

lateral thrust loads.

As indicated above, the roller assemblies in aceciannce
with this invention are primarily intended for use in
chain conveyors. According to a further aspect of this
invention, therefore, there is provided a chéin conveyor
comprising material conveying flights supported by at
least one chain strand, the chain sirand being supported
fof rolling movement by means of'a series of spaced
roller assemblies, each roller assembly comprising a
bushing non—rotatably mounted on a shaft associated with
said chaln strand and a roller JOLrnalled for rotation

on said bushing, the roller being sealed against ingress

of foreign matter by at least one labyrirth seal, said
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seal  comprising a pair of overlapping sealing rings
réceived in a counterbore in one end fre; qf.the roller, .
one ring being fitted to the bushing'and the other tc
the roller, whereby passage of grease through the seal
is restricted to a tortuous passage formed by said

overlapping rings.

The chain conveyor according to the invention may bhe

of the inboard or outboard type and may embody a single

',conveyor chain strand or a plurality of chain strsnus.

Preférably, the conveyors according to the invertion
are apron ‘conveyors of the outboard type having dmidle

chain parallel strands. Chain conveyors of theun

'|general types are described in U.S. Patent Nos.

2,517,208; _3,214,008 and 3,331,490 to which reference
may be made for fuller details of conveyor

construction.

Several embodiments of rollér'assemblies'in accordance
with the invention will now be described by ﬁay of
illustration only with reference to the accompanying
drawings in which :- | .
Figure 1 is a'persbective view of a'section.of
an apron conveyor fitted with roller assemﬁlies.V.

of the present invention;
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Figure 2 is an enlarged perspective view of a
single-pan and conveyor chain link of Figure 1
showing generally the mounting arrangement of a

roller assembly thereon;

Figure 3 is a cross-sectional view through the
centre of a folier’assembly of the presently

preferred embodiment,

Figure 4 is an end elevation of the roller

assembly of Figure 3,

Figure 8 is a partial’ c¢ross-sectional view of an
alternative embodiemnt of the roller assembly of

the'present invention: and

Figure 6 is.a partial ciross-sectional view of a
second alterndtive emvodiemnt of the roller

assembly of the present invention.

Figufe 1 showé the general arrangement of an apron
conveyor 10 wherein a series of 6pen—ended, overlapping
pans 12 is mounted on a pair of spaced, parallel
conveyor chains 14 (oﬁly the chaig on the near side
being sﬁown in Figure 1). The chains 14 are suﬁported
for tra§e1 over rails 16 by a serieS»of_rolier '

assemblies 18 of the present invgntion. .Réferring also
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to Figure 2, each pair of roller assembligs 18.1is
conveniently mounted on the ends of a shaff:éc which
extends through holes in the sidebars 22 of the chain
strands 14. The foller assemblies 18 may be held on.
the-shafts 20 in any suitable manner, such as with

cotter pins 24.

In the preferred embodiment shown in Figures 3 and 4,

li;he roller assembly 18 includes a roller member 26

taving a cylindrical outer surface 28 between generally

i1ai parallel end faces 30, and a cylindrical bore 32

extending therethrough. The roller member 26 also

rproferably .includes a flange 34 extending radially

fontward from the outer surface 28 adjacent one of the .

end faces 30 to keep the apron conveyor 10 on the rails

16 over which it travels.

A bushing 36 having an oufer cylindrical surface 38 is
journalled in the bore 32 ofrthe roller mémber for
relative ;ptation therein. In practice, of course, the
roller member 26 is adapted to roll over'thevsupport;ng
rail 16 and the bushing 36 is preferaﬁly held from
rotating by use; fof example, of a square through bore
40 in the bushing. The roller member 26 and the bushing .
36 are both commonly made of cast iron and the mating

bearing surfaces on the bore 32 and the outer surface 38

' respectiveiy, are hardened to enhance the wear life.
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Each end face 30 of the roller member is provided with
a counterbore 42 having a cylindrical surface concentric
with»the bore 32 and an end wall 44 lying parallel to
the end face 30. 'An inner seéling ring 46 of L-shaped
cross section having an axially extendihg leg 48 and a
radially extending leg 50 is pressed oﬁto the outer
surface 38 of eacﬁ of the Bushing 36 and'into the
counterbores 42 in each end face 30. The inner sealing
rings 46, which are preferably made of formed mctal
stampings, are pressed onto the bushing with a tzght

interference fit in the range of approximately .OC5 to

1-.012 inch. This tight interference fit secures Ihe

roller member on the bushing against axial dispiaoronmzut
and a slight clearancé is provided between the radinily
extending leg 50 of each inner sealing ring and the
corresponding end wail 44 of the counterbore. Tiaa
clearance forms the inner passage of the labyrintl =eal,
as will be described in greater detail'below,vand
defines the limits of axial movement of the roller
member in either direction. The axial inner face of tle
radially extending ieg 50 also pgovides a substantial
thruét bearing surface against which the end wall 44 of
the céupterbore ﬁay bgar when the roller member is

displaced by an axial thrust load.

An outer sealing ring 52,;a1so of L-shaped cross

section, -includes an axially extending leg 5% and a
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Jradially extending leg 56. In a manner similar to the

inner sealing rings, each outer sealing rihg.52 is
preferably a formed metal stamping and is sized to be
pressed with a tight interference fit into the
counterbore 42 in each end face of the roller member.
The éxially extending leg 54 is preferably of a length
equal to the depth of the counterbore 42, such that its
inner edge.abuts the end wall 44 of the counterbore and
the radially extending lez 56 lies flush with the end

face 30 of the roller memler.

The respective radially exiending legs 50 and 56 of the

inner and outer sealing rings 46 and 52 are axially

‘Ispaced and the clearance trerebetween forms the outer

passage of the labyrinth seal. These radially extending

legs 50 and 56 are eacn vespectively radially spaced

from the axially extending legs 54 and 48 of the-

corresponding outervand inner sealing rings. Thus,
proceeding outwardly fron the bearing sufface,between
the roller member and the bushing, a labyrinth seal of -
a geherally~U~shaped configurétion-is formed by the_
clearance between the counterbore end ﬁall 44 and the
radially extending leg 50 of the inner sealing ring 46,
the space between the outér edge of’said'leg 50 and

the axially.extending leg 54 of the outer sealing ring -

52, the clearance between the radially extending legs

{50 and 56 of the inner and outer sealing rings, and the
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space between the edge of said leg 56 and the axially
extending'leg 48 of the inner sealing ring. In
addition, the clegranée beiween the radialiy,extending
legs 50 and 56 of the inner and outer sealing rings 46
and 52, respectively, is greater than tﬁeAclearance
between the radially extending leg 50 éf the inner
sealing ring and the.coﬁntérbore.end wall 44.° In this
manner, axial thrust loads are always taken by the
bearing féce 101 of the ijrrner sealing ring and never
transmitted to the outer sealing ring. As a result,
the press fit by which wvan: outer sealing ring is held
in the counterbore 42 n1recd uot be as tight as the press

fit of the inner sealing ring on the bushing 36.

To provide an effective seci, a labyrinth must be kept
filled with an approp;iate.iubricant, such as grease,
and means for periodically purging contaminated
lubricant from the labyrinth should also be provided.
Thus, referring to Figure 3, the roller member 26 is
iprovided with an internal annular greaée reservoir 58
having open communication with the bearing surfaces 32
and 38 of the roller member and bushing, respectively.
Grease‘is supplie& to the reservoir via an external
lgrease fitting 60, an axial passage §2 in the bﬁshing
36, and cross hole 64.in alignment with thé reservoiy

opening. As grease is injected into the assembly, the
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|reservoir 58 is filled and the excess grease is forced

between the bearing surfaces 32 and 38, and into and
through the lébyrinth passages in both roller end faces.
The labyrinths aré thus kept filled with grease, which
tends to work out in operation, and any contaminated
grease is simultaneously purged from the passages.
Alternatively, grease may be supplied to the reservoir
58 from a grease fitting and supply passage in the

roller member itself (not shown).

The bushing 36 has an axial length greater than the
roller member 26 and extends axially beyond both end
faces 30 thereof. On the end face 30 including the
flange 34, the axially outer face 65 of the extenaed
portion of the bushing 36 is adapted to abut the suigr.
sidebar 22 of the conveyor chain 14 to space the
roller member 26 therefrom and enable it to rotate
without rubbing aéainst the chain. The extended
portion-of the bushing on the roller end face 30
opposite tpe flange 34 may optionally be provided with
an annular groove 66“into which an ordinary snap ring
68 is inserted as a safety measure to retain the inner
sealing ring 46 should it be forced to lbbsen undér an

a#ial thrust overload or similar failure.

The_oﬁter.endé of the axially extending legs 48 of .

"f{inner sealing rings 46 are adapted to ;ie flﬁsh wifh
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the outer face 65 of the bushing and the inner face 70
of the annular groove 66,respectively. The faces G5
and 70 can thus be used as locators to establish the
precise positionihg of the inner sealing rings 46 on
the bushing 36 to provide the exact clédrances desired
between the radially extending legs 50 and the end

walls 44 of the counterbores 42.

An alternative embodiment ¢f the invention is shown in
Figure 5 where the rollcr member 72 is constructed bf
a non-metallic material. wsuch as a polyurethane. In
addition, a plain cylincdrical sleeve bearing 74 is
mounted within the bore 76 iu the roller member. The
bearing may be of any oi the many self-lubricating

types known in the art and ve-lubrication capability

}is therefore unnecessary. The roller member and

integrally mounted beariung are adapted to rotate on
the bushing 78 in a manner similar to the assembly of
the preferred embodiment of Figures 3 and 4. The
roller assembly of Figure 5 also includes 2 pair of
innef sealing rings 80 pressed onto the bushing and
into a counterbore 82 in each end face 84 of the
rollér-member 72. However, the bushing 78 is provided
with stop.meané in the form of an annular shoulder 86
poSitiQned slightly axially 6utward of the end-wallg
88'of each counterbore 82. The shoulders 86 define

bushing end portions 90 of reduced diameters, but
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slightly larger than the insicde diameters of the
axially'extending legs of the inner sealing.fings 80
within the limits of.the desired interference fit, so
that the inner seéling rings will engage the shoulders
when pressed onto the bushing and accurately establish
the désired spacing between the radially expending legs
of said rings 80 and the respectively adjacent end

walls 88 of the counterbore.

The outer sealing ring $2 may be of rectangular cross
section and include only i radially extending leg which,
due to the much greater elusiicity of the urethane
roller member, can be convénicntly snapped into an
annular groove 94 in the écunterbore 82. The same
relative CIearances are maitntained between the inner
and outer sealing rings aud between the'inner rings énd
the end wall of the counterbcre as in the preferred
embodiment, so that no thrust loads are transmitted to

the outer sealing ring.

In the second alternative embodiment shown in Figure_

6, several of the elemenfs are the same as in the
Figure 5 embodiment and are, theréfore, identically
numbered. In this embodiment, however, an antifriction
needle bearipg 96 is secured within the bore of the
roller member 72 for rotation therewith about the "

bushing 98. Bushing 98 is metal and preferably has a
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hardened outer surface 100 to provide a durable, long-
wearing inner race for the needle bearing 96. 'In
addition, 1ubrication.must be provided for the bearing
in the same mannef as for the Figure 3 preferred
embodiment, to wit, via grease fitting 66, axial

passage 62 and cross hole 64 in the bushing 98.

Interposed in the space between the radially extending
leg of the inner sealing ring 80 and the end wall of
the counterbore 82 is a supplemental sealing meauz i
the form of an annular flexible wiping seal 102. <eci
102 is heid in position by a backing ring 104 whi<l is
pressed into the counterbore 82. The free radrai’iy
inner edge of the seal 102 provides full wiping cutiact
with the surface 100 of the bushing 98 and serves
supplement the labyriﬁth seal both in the retentivi of
lubricant ﬁithin the bearing cavity and the exclusion

of contaminants therefrom.
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Claims:

1. A roller assembly which.comprises“a,rbller

(26,72) journalled for rotaticn on a bushing (36,78,98),
the roller being sealed against ingress of foreign
matter by at least one labyrinth seal, said seal
comprising a pair of overlapping rings (46,56;80,92)
received in a counterbore (42,82) in one eﬁd Tace of
the roller, one ring (46,80) being fitted to the
bushing aﬁd the other (56.92) to the roller whereby
passage of grease througl ihe seal is restricted to a

tortuous path formed by s=id overlapping rings.

2. An assembly accorling to Claim 1 in which the
overlapping rings (46,$85;:8C,92) are force fitted by
interference fits to tﬁe voller (26,72)_and bushing

(36,78,98) respectively.

3. An assembly according to Claim lror Claim 2 in
which the inner of the rings (46,80) forming said seal
is spaced by a smaller clearance from the roller or a
part contiguous therewith (26,72;104) than from the
other ring (56,92) so that said inner ring forms a
bearing surface (10l1) capable of absorbing axial thrust

loads.

4, An assembly according to Claim 3 in which the*
inner ring (46,80) has a generaliy L-shaped cross;

section, the radiaily extepding surface (10l) providing
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a large bearing surface for absorbing axial thrust
loads and the axially extending cylindrical surface (48)
constituting a liquid tight fit on the bushing

(36,78,98).

5. An assembly according to Claim 4 in which the
outer end of the axially extending portion of the inner
ring (46,80) is coplanar with the end face (65) of the

hushing (36,78,98).

6. An assembly according to any one of the preceding
c:rlms in which a labyrinth seal comprising a pair of
cverlapping rings (46,56;80,92) is provided at each end

¢¥ the roller (26,72).

iv. A roller assembly according to any one of the

preceding claims in which the inner ring (80) is fitted
on a reduced diameter eﬁd portioﬁ (90) of the bushing
leading to an annular shoulder (86), said shoﬁlder
forming an abutment for‘éstablishing correct clearance
between the overlapping rings (80,92}.

8. "An assembl& according to any one of the preceding
claims ;n which a resérvoir (58) for grease is provided
within the roller (26) and communicates.with thé

bushing (36).
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9. ° An assembly according to any one of Claims 1 to
7 in which a bearing sleeve (74) of antifriction
material is interposed between the roller (72) and the

bushing (78).

JO. A chain conveyor comprising material conveying
flights (12) supported by at least one chain strand
(14) the chain strand being supported for rolling
moveﬁent by means of a series of spaced roller
assemblies (18), each rciler assembly comprising a .
bushing (36,78,98) non-rotetably mounted on a shaft
(20) associated with said chain strand and a roller

(26,72) journalled for rdtation cn said bushing, the

Iroller being sealed againzi ingress of foreign matter

by at 1éast one labyrinth real, said seal coﬁprising a
pair of ovérlapping sealing rings (46,56;80,92) |
received in a counterbore (42,82) in one end free of
the roller,'one ring beirg fitted to the bushing and
the other to the roller, whereby the passége of grease

through the seal is restricted to a tortuous passage

|formed by said overlapping rings.
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