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MINES  lubrication system which comprises a pin LIMITED, a British company
of 7, Rolls  bearing having a bush recessed each end Buildings, Fetter
Lane, London EC4 4A  thereof, a sealing ring disposed in each 1HX do hereby
declare the invention, for  recess in the bush, a bearing pin passing 5
which we pray that a patent may be granted  through the bush and forming
seals with the  55 to us, and the method by which it is to be  sealing
rings, a reservoir for lubricant performed, to be particularly described in
formed in the bearing pin, a duct formed in and by the following
statement:-       the bearing pin connecting the reservoir This invention
relates to bearings and,  with bearing surfaces formed between the 10  more
particularly, is concerned with bearing  bush and the bearing pin, and a
diaphragm   60 lubrication systems for use, inter alia, in  movable in and
relative to the reservoir, the dredge buckets. Shaft bearings in dredge
arrangement being such that the diaphragm buckets are generally known as
pin bear-  is acted upon by the pressure prevailing out- ings, and will be
so described hereinafter. side the bearing pin and by biasing means 15
Dredge buckets such as that shown in  acting between the diaphragm  and the
65 Figure 1 of the accompanying drawings are  bearing pin so as to urge the
diaphragm in a used for removing  material from, for  direction tending to
reduce the volume of example, sea beds or river beds. The  the reservoir.
material removed can vary from soft silt to   In one form of the invention
the bush 20  hard rock which is broken up and removed  comprises two parts;
an outer bush to which  70 by the action of the dredge buckets.  the
retaining plate is fixed and an inner bush Generally, a number of dredge
buckets are  forming that part of the bearing in contact hinged  together
by  means of shafts,  with the bearing pin. generally known as pins,
passing through    Advantageously, the sealing rings are 25 holes formed in
each pair of buckets to form   made of an elastomeric material, e.g. a  75
a bucket chain. Dredging operations un-  natural or synthetic rubber; they
can, how- avoidably result in a certain amount of dis-  ever, be made of
any suitable material. Each turbed material, e.g. sand or particles of
sealing ring is advantageously provided with other solid matter, around the
dredge  a garter spring or other means to increase 30 buckets which
disturbed material may get  the pressure exerted by the sealing rings on
80 between the pins and the holes thus result-  the surface of the bearing
pin and thereby ing in wear of the pins and the holes.  improves the
effectiveness of the seals. The It is known to provide rubber sealing rings
sealing rings may also be provided with a in pin bearings for use inter
alia with dredge  cylindrical surface resting on the surface of 35 buckets
(see for example, British Patent  the bearing pin, thereby providing addi-
85 Specification No. 655,179). The sealing rings  tional protection against
the ingress of par- are for retaining lubricant in the pin  ticles.
bearings between the pin and the bush and    In one embodiment of the
invention each thus serve to reduce wear of the bearing sur-  sealing ring
is retained in a recessed bush 40 faces. However, such sealing rings are
often  and urged against the end of the bush by an  90 used under arduous
conditions and it is very  annular plate fixed to the bush. The sealing
difficult to prevent leakage of lubricant or  ring may also be provided
with an annular ingress of water or particles of solid matter,  ring
projecting from  the surface of the each of which can result in increased
wear  sealing ring, which annular ring is urged 45 of the bearing surfaces.
against the surface of the annular plate, 95 It is an object of the present
invention to  creating a seal at the area of contact and provide a pin
bearing in which the rate of  substantially eliminating any loss of wear of
the bearing surfaces is reduced.   lubricant around the sealing ring.
Advan- According  to  the present invention,  tageously that part of the
sealing ring which 50 therefore, there is provided a pin bearing  is urged
against the bush is provided with 100  



2                                    1,462,070 notches to allow lubricant
to flow to the seal   In an unillustrated embodiment of the between the
annular plate and the annular  invention, the non-return valve is situated
at ring projecting from  the surface of the  the same end of the bearing
pin as the sealing ring.                          lubrication system. 5
The diaphragm may comprise a flexible    The bush 7 may be made of, for
example,  70 sleeve fastened around a rigid portion.  bronze or hard
gunmetal and the outer bush Advantageously, the rigid portion is a  8 may
be made of, for example, alloy steel. spring-retaining cup which houses the
bias-  The bearing pin may be made of, for ing means, which biasing means
is in the  example steel which is covered with a layer 10 form of a coil
spring acting between the  of hard chrome.                        75
diaphragm and an annular plate fixed to the    In an unillustrated
embodiment of the bearing pin.                            invention, the
outer bush 8 may have a key- In one embodiment of the invention the  way
cut the full length of the outer bush and system includes a pressure
release valve  the bush 7 may have one or more notches 15 which prevents
over-filling of the system   formed in its outer surface so that the bush 7
80 with lubricant. Advantageously the pressure  and the outer bush 8 can be
prevented from release valve is disposed within a coil spring  rotating
relative to one another by inserting which forms the biasing means and
which is  a key member into the gap formed between housed in a
spring-retaining cup forming  the key-way and a notch. If, for example, 20
part of the diaphragm.                   there are three notches formed in
the outer  85 A pin bearing lubrication system accord-  surface of the bush
7 such that the notches ing to the present invention may be used for  are
spaced circumferentially equidistant, the lubrication of, for example,
underwater  then the bush 7 may be removed from the bearings or the pin
bearings of dredge  outer bush 8 from time to time and replaced 25 buckets.
in the outer bush such that the key member  go For a better understanding
of the in-  co-operates with a different notch. In this vention and to show
more clearly how the  way, the wear on the bush 7 may be dis- same may be
carried into effect reference  tributed more evenly. will now be made, by
way of example, to the    Referring to Figure 3, a lip 13 of the 30
accompanying drawings.                   sealing ring 11 is urged against
the bearing  95 Figure 1 is a view of a dredge bucket  pin 1 by a garter
spring 14. The sealing ring provided with two pin bearings;         11 is
formed with a cylindrical surface 15 Figure 2 is a sectional view of a pin
which rests on the surface of the bearing pin bearing according to the
present invention;  for maintaining the sealing ring in a fixed 35   Figure
3 is a sectional view showing the  position relative to the bearing pin 1,
which 100 arrangement of a sealing ring; and      cylindrical surface also
provides additional Figure 4 is an enlarged sectional view of  protection
against the ingress of particles. part of Figure 2 showing the lubrication
The sealing ring 11 is also formed with an system.
annular ring 16 which projects from the 40   Figure 1 shows a dredge bucket
D which  sealing ring and which is urged against the 105 is provided with
two pin bearings each  annular plate 12 to form a seal. That part of
including a bearing pin 1.              the sealing ring 11 which is urged
against the Figure 2 shows the bearing pin 1 formed  outer bush is notched
to allow lubricant to with a duct 2 along its longitudinal axis. A   flow
to the seal between the annular plate 12 45 non-return valve 3, disposed at
one end of  and the annular ring 16 which projects from  110 the bearing
pin 1, communicates with the  the surface of the sealing ring. The sealing
duct 2. A lubrication system is disposed at  ring is so designed that it
rotates with the the other end of the bearing pin 1. At least  bearing pin
and rubs against the annular one duct 6 connects the lubrication system,
plate 12, which annular plate can be re- 50 via duct 2, to the bearing
surfaces. The  newed if it becomes worn. Should the 115 bearing pin is
rotatable in a bush 7, which  bearing pin move from side to side due to,
bush 7 is disposed within an outer bush 8.  for example, relative movement
between The bush 7 is provided with channels for-  the members 9 and 10,
the sealing rings med in its inside surface to facilitate dis-  slide along
the bearing pin and so pre- 55 tribution of lubricant over the entire
bearing vent unwanted stresses in the sealing 120 surfaces. The outer bush
8 is disposed in a  rings. bearing member 9 which may be, for    Referring
to Figure 4, the lubrication example, a dredge  bucket. A  second  system
includes a reservoir 4 formed in the member 10, for example another dredge
bearing pin 1. The reservoir 4 communicates 



60 bucket, is fixed to the bearing pin 1. A   with the non-return valve 3
via the duct 2 so 125 sealing ring 11 is disposed in a recess at each  that
the reservoir can be filled with lubri- end of the bush 8 and is urged
against the  cant. At least one duct 6 connects the bush by an annular
plate 12. The annular  reservoir, via duct 2, to the bearing surface plate
12 is secured to the outer bush 8 by, for  formed between the bearing pin 1
and the 65 example, Allen screws.                  bush 7. The reservoir 4
is closed by a dia- 130    3                                   1,462,070
3 phragm which comprises a flexible sleeve 17    Thus, the diaphragm
balances the made of, for example, rubber and a rigid  pressure of the
lubricant in the bearing with spring-retaining cup 18. The flexible sleeve
the pressure prevailing outside the system as 17 is clamped to the
spring-retaining cup 18   well as providing an additional pressure to 5  by
a collar 30 and is held in place by ridges  compensate for loss of
lubricant. Advan- 70 29 formed on the surface of the spring-  tageously,
the pressure of the lubricant is retaining cup. A coil spring 19 is housed
in  about 3-5 p.s.i. above the pressure pre- the spring-retaining cup and
acts between   vailing outside the bearing at all times. The the diaphragm
and an annular plate 20   position of the diaphragm  relative to the 10
fastened to the bearing pin 1. The annular  bearing pin can be used as a
means of deter- 75 plate 20 is provided with two cylindrical  mining the
quantity of lubricant remaining flanges 21 and 22 and is fixed to the
bearing  in the reservoir. pin by, for example, Allen screws 28. The    It
will be obvious to one skilled in the art outer flange 21 seals the
flexible sleeve 17  that, although the pin bearing is described 15  with
the bearing pin and maintains the   herein with reference to dredging, such
a 80 flexible sleeve in position and the inner  pin bearing can be used for
many other flange 22 maintains the spring 19 in position   applications and
that many changes can be on the annular plate 20.                  made to
the pin bearing without departing A pressure release valve 5 is positioned
from the scope of the invention. 20  within the spring 19 and comprises a
first hollow  cylindrical body  23  fixed, for    WHAT WE CLAIM IS:-
85 example by welding or brazing, to the       1. A pin bearing lubrication
system which spring-retaining cup 18, a spherical body 24  comprises a pin
bearing having a bush re- disposed in the cylindrical body 23, which
cessed each end thereof, a sealing ring dis- 25  spherical body is urged
against a circular  posed in each recess in the bush, a bearing opening
communicating with the reservoir 4  pin passing through the bush and
forming  90 by means of a spring 25, a second hollow   seals with the
sealing rings, a reservoir for cylindrical body 26 and a lock nut 27 which
lubricant formed in the bearing pin, a duct prevents the second hollow
cylindrical body  formed in the bearing pin connecting the 30  26 moving
relative to the first hollow cylin-  reservoir with bearing surfaces formed
be- drical body 23. The pressure release valve  tween the bush and the
bearing pin, and a 95 prevents over-filling  of the  lubrication
diaphragm movable in and relative to the system with lubricant.
reservoir, the arrangement being such that In operation, the reservoir 4 is
charged by  the diaphragm is acted upon by the pressure 35  injecting
lubricant under pressure through  prevailing outside the bearing pin and by
the non-return valve 3, which lubricant  biasing  means  acting  between
the 100 passes along the duct 2 and enters the reser-  diaphragm and the
bearing pin so as to urge voir thus expanding the reservoir and com-  the
diaphragm  in a direction tending to pressing the spring 19. If the
pressure differ-  reduce the volume of the reservoir. 40  ence between the
pressure in the reservoir    2. A pin bearing lubrication system  as and
the pressure prevailing outside the pin  claimed in claim  1, wherein the
bush is 105 bearing exceeds a certain predetermined   provided with
channels formed in its inside value the pressure release valve 5 opens and
surface. allows excess lubricant to escape from the    3. A pin bearing
lubrication system  as 45  reservoir until the pressure difference is re-
claimed in claim 1 or 2, wherein the bush duced. Lubricant is supplied to
the bearing  comprises an inner bush and an outer bush. 110 surfaces from
the reservoir via ducts 2 and 6    4. A pin bearing lubrication system  as
and is distributed over the bearing surfaces  claimed in claim  1, 2 or 3,
wherein the by channels cut in the bush 7. The sealing  sealing rings are
retained in the recesses by 50  rings 11 prevents lubricant escaping from
means of annular plates secured to the bush. the bearing but, in time,
these sealing rings    5. A pin bearing lubrication system  as 115 become
worn and allow some lubricant to  claimed in claim 4, wherein each sealing 



escape. Loss of lubricant in the bearing  ring is formed with an annular
ring which causes the pressure of the lubricant in the  projects from the
sealing ring and which is 55   bearing to drop and this pressure drop is
urged against the annular plate to form a transmitted along the ducts 6 and
2 to the  seal.                                 120 reservoir 4. The
pressure drop in the    6. A pin bearing lubrication system  as reservoir
causes the spring 19 to expand thus  claimed in any one of the preceding
claims, moving the diaphragm  and reducing the   wherein each sealing ring
is urged against 60  volume of the reservoir until the pressure in  the
bearing pin by a garter spring. the reservoir is restored. Lubricant thus
7. A pin bearing lubrication system  as 125 passes along the ducts 2 and 6
to the bearing   claimed in any one of the preceding claims, surfaces until
the lost lubricant is replaced   wherein each sealing ring is formed with a
and the pressure of the lubricant in the   cylindrical surface which rests
on the sur- 65  bearing is restored.                      face of the
bearing pin.    3                                      1,462,070
3 pnragm which comprises a flexible sleeve 17  Thus, the diaphragm
balances the made of, for example, rubber and a rigid   pressure of the
lubricant in the bearing with spring-retaining cup 18. The flexible sleeve
the pressure prevailing outside the system as 17 is clamped to the
spring-retaining cup 18   well as providing an additional pressure to 5  by
a collar 30 and is held in place by ridges   compensate for loss of
lubricant. Advan- 70 29 formed on the surface of the spring-  tageously,
the pressure of the lubricant is retaining cup. A coil spring 19 is housed
in  about 3-5 p.s.i. above the pressure pre- the spring-retaining cup and
acts between   vailing outside the bearing at all times. The the diaphragm
and an annular plate 20   position of the diaphragm  relative to the 10
fastened to the bearing pin 1. The annular   bearing pin can be used as a
means of deter- 75 plate 20 is provided with two cylindrical  mining the
quantity of lubricant remaining flanges 21 and 22 and is fixed to the
bearing  in the reservoir. pin by, for example, Allen screws 28. The    It
will be obvious to one skilled in the art outer flange 21 seals the
flexible sleeve 17  that, although the pin bearing is described 15  with
the bearing pin and maintains the   herein with reference to dredging, such
a  80 flexible sleeve in position and the inner  pin bearing can be used
for many other flange 22 maintains the spring 19 in position   applications
and that many changes can be on the annular plate 20.
made to the pin bearing without departing A pressure release valve 5 is
positioned   from the scope of the invention. 20  within the spring 19 and
comprises a first hollow  cylindrical body  23  fixed, for     WHAT WE
CLAIM  IS:-                     85 example by welding or brazing, to the
1. A pin bearing lubrication system which spring-retaining cup 18, a
spherical body 24   comprises a pin bearing having a bush re- disposed in
the cylindrical body 23, which   cessed each end thereof, a sealing ring
dis- 25  spherical body is urged against a circular  posed in each recess
in the bush, a bearing opening communicating with the reservoir 4   pin
passing through the bush and forming  90 by means of a spring 25, a second
hollow   seals with the sealing rings, a reservoir for cylindrical body 26
and a lock nut 27 which  lubricant formed in the bearing pin, a duct
prevents the second hollow cylindrical body  formed in the bearing pin
connecting the 30  26 moving relative to the first hollow cylin-  reservoir
with bearing surfaces formed be- drical body 23. The pressure release valve
tween the bush and the bearing pin, and a  95 prevents over-filling  of the
lubrication   diaphragm movable in and relative to the system with
lubricant.                     reservoir, the arrangement being such that
In operation, the reservoir 4 is charged by  the diaphragm is acted upon by
the pressure 35  injecting lubricant under pressure through   prevailing
outside the bearing pin and by the non-return valve 3, which lubricant
biasing  means  acting  between  the 100 passes along the duct 2 and enters
the reser-  diaphragm and the bearing pin so as to urge voir thus expanding
the reservoir and com-  the diaphragm  in a direction tending to pressing
the spring 19. If the pressure differ-  reduce the volume of the reservoir.
40  ence between the pressure in the reservoir    2. A pin bearing
lubrication system  as and the pressure prevailing outside the pin  claimed
in claim  1, wherein the bush is 105 bearing exceeds a certain
predetermined   provided with channels formed in its inside value the
pressure release valve 5 opens and   surface. allows excess lubricant to
escape from the    3. A pin bearing lubrication system  as 45  reservoir
until the pressure difference is re-  claimed in claim 1 or 2, wherein the
bush 



duced. Lubricant is supplied to the bearing  comprises an inner bush and an
outer bush. 110 surfaces from the reservoir via ducts 2 and 6    4. A pin
bearing lubrication system  as and is distributed over the bearing surfaces
claimed in claim  1, 2 or 3, wherein the by channels cut in the bush 7. The
sealing  sealing rings are retained in the recesses by 50  rings 11
prevents lubricant escaping from   means of annular plates secured to the
bush. the bearing but, in time, these sealing rings    5. A pin bearing
lubrication system  as 115 become worn and allow some lubricant to  claimed
in claim 4, wherein each sealing escape. Loss of lubricant in the bearing
ring is formed with an annular ring which causes the pressure of the
lubricant in the  projects from the sealing ring and which is 55  bearing
to drop and this pressure drop is  urged against the annular plate to form
a transmitted along the ducts 6 and 2 to the  seal.
120 reservoir 4. The pressure drop in the        6. A pin bearing
lubrication system  as reservoir causes the spring 19 to expand thus
claimed in any one of the preceding claims, moving the diaphragm  and
reducing the   wherein each sealing ring is urged against 60  volume of the
reservoir until the pressure in  the bearing pin by a garter spring. the
reservoir is restored. Lubricant thus    7. A pin bearing lubrication
system  as 125 passes along the ducts 2 and 6 to the bearing   claimed in
any one of the preceding claims, surfaces until the lost lubricant is
replaced   wherein each sealing ring is formed with a and the pressure of
the lubricant in the   cylindrical surface which rests on the sur- 65
bearing is restored.                       face of the bearing pin.    4
1,462,070                                        4 8. A pin bearing
lubrication system  as   pressure in the reservoir at least 3 p.s.i. 30
claimed in any one of the preceding claims,  above the pressure prevailing
outside the wherein that part of each sealing ring abut-  pin bearing. ting
the bush is formed with notches.        14. A pin bearing lubrication
system as 5    9. A pin bearing lubrication system  as  claimed in any one
of the preceding claims, claimed in any one of the preceding claims,
wherein, in use, the system maintains the 35 wherein the sealing rings are
made of an   pressure in the reservoir up to 5 p.s.i. above elastomeric
material.                     the pressure prevailing outside the pin 10. A
pin bearing lubrication system as  bearing. 10  claimed in any one of the
preceding claims,    15. A pin bearing lubrication system sub- wherein the
diaphragm comprises a flexible  stantially as hereinbefore described with
40 sleeve fastened around a rigid portion.   reference to, as shown in,
Figures 2, 3 and 4 11. A pin bearing lubrication system as  of the
accompanying drawings. claimed in claim  10, wherein the biasing    16. A
dredge bucket provided with a pin 15 means comprises a coil spring which
acts  bearing including a lubrication system sub- between the rigid portion
and an annular  stantially as hereinbefore described with 45 plate secured
to the bearing pin.         reference to, and as shown in, the ac- 12. A
pin bearing lubrication system as  companying drawings. claimed in any one
of the preceding claims,      HASELTINE, LAKE & CO., 20 wherein the system
further comprises a             Chartered Patent Agents, pressure release
valve which is opened or               Hazlitt House, closed depending on
whether the pressure          28, Southampton Buildings, difference between
the pressure in the        Chancery Lane, London WC2A 1AT reservoir and the
pressure prevailing outside             - also - 25  the pin bearing is
greater than or less than a  Temple Gate House, Temple Gate, predetermined
value.                                   Bristol BS1 6PT, 13. A pin bearing
lubrication system as                 -and- claimed in any one of the
preceding claims,            9, Park Square, wherein, in use, the system
maintains the           Leeds LSl 2LH, Yorks. Printed for Her Majesty's
Stationery Office by the Courier Press, Leamington Spa, 1977. Published by
the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained.    


