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at acceptance F2B  13C2E4 13C2F6 13C2G3 (54) FACE-TYPE SEALING RING WITH
INNER SEAL BAND (71)   We, CATERPILLAR TRACTOR   The expansion of the rings
at the seal face CO., a corporation organised and existing  causes them  to
separate near the outer 50 under the laws of the State of California,
diameter, permitting grit to enter the space United States of  America,  of
100  N.E.  between the rings and grind away the face of 5 Adams Street,
Peoria, State of Illinois  the rings. 61602, United States of America, do
hereby    Still another problem of these seals is the declare the
invention, for which we pray  complexity of the structure necessary for 55
that a Patent may be granted to us, and the  the mounting and proper
functioning of the method by which it is to be performed, to be  seal. This
complexity became necessary in 10 particularly  described  in  and  by  the
order to provide the inclined ramp for the following statement:-
0-ring, provide mounting and retaining The present invention relates to
seals and  means, and to provide a labyrinth path for 60 pertains
particularly to metal face seals for  greater exclusion of 'particles of
dirt and track rollers for crawler tractors and the  debris. 15 like.
It is an object of the present invention to - The present invention has'
particular  provide a simple and inexpensive seal that application to track
rollers of track-type  overcomes the aforementioned problems of  65
tractors  The problem of shortbearing life in  the prior art, which is
compact, rugged and track rollers and track pins of crawler  possesses long
life. 20  tractors is one that has continuously plagued    According to the
invention we provide a the industry for some time. Such tractors  seal
assembly  for relatively  rotatable typically operate in environments that
are  members, comprising a pair of metal seal 70 highly destructive to
seals and consequently  rings having facing surfaces which are in to the
underlying bearing.              contact  with each other only within an 25
One approach to this problem is the type  annular band of lesser radial
extent than of seal disclosed  in our U.S. Patent  that of the facing
surfaces and confined to a 3,180,648. This type of  metal seal and
portion of the facing surfaces at the 75 subsequent improvements have
greatly   minimum diameter region of the facing improved track roller
bearing life.     surfaces,  first  mounting  means  for 30    The prior
art is exemplifed by the  receiving  one  of the  rings to  one following
U.S.  Patents: 2,710,206, 3,073,657,  of the members, and second mounting
3,110,097, 3,180,648, 3,392,984, 3,449,024   means for securing the other
of the rings to  80 3,452,995, 3,515,446, 3,540,743, 3,572,452,  the other
of the members, one of the 3,623,737 and 3,761,145.                mounting
means including loading means 35   These seals, while satisfactory for the
for applying a face load to the seal rings, the normal operation of the
average track-type  loading means including a pair of opposed vehicle, are
found to have some drawbacks  conical ramps having a relative convergence
85 when applied to large high speed track  towards the facing surfaces of
the seal rings vehicles. For example, when the seal  and a resilient O-ring
compressed between 40  diameter gets large, the surface velocity at  the
ramps. the seal face increases, increasing heat and    According to another
aspect of the in- centrifugal force problems.             vention we
provide a seal assembly in  90 Another problem of these prior art seals is-
combination with a track roller assembly 



that the arrangement is such that the  effects  having a. stationary shaft
with a conical ramp 45  of dirt and grit on the seal face are increased
formed integrally thereon and a rotatable by the normal expansion and
contraction of  member mounted on the shaft, and com- the seal rings in
response to heat generated  prising a first seal ring having a
substantially  95 therein by the friction of normal operation.  axially
inwardly facing surface; mounting    means for sealingly securing   said
first ring  to  provided by bore 24 The cavity within the diameter region.
of the facing surfaces; and a   concentric with bore 24 and shaft 12. The
resilient 0-ring compressibly disposed   seal itself comprises a first ring
member 28 between said conical ramp of the shaft and   and a second ring
member 30 mounted 15  said conical ramp of said second ring for
respectively  by suitable mounting means  80 axially biasing said
outwardly  facing seal  within plate 20 and on shaft 12. The surface of
said second ring against said   mounting  means for the two ring members
inwardly facing seal surface of said first ring.   include a pair or
annular resinlient members Seal life is improved by placing the seal  32
and 34 for mounting or securing the 20  band adjacent the innermost
diameter of the   repective rings to the respective member. 85 seal  rings
and  placing  the  innermost    As best seen in Fig. 2, the one seal
diameter at the dirt side of the seal  member 28 is simply a simple flat
washer assembly.                                  having radially directed
annular faces that The above and other  features and ad   are, parallel.
The seal face is preferably 25  vantages  of the present invention  will
lapped flat to a smooth finish. The second 90 become  apparent from the
following   ring member 30 is of a configuration to description when read
in conjunction with    define  a narrow band seal face at the inner the
roller 14 and end plate 20  against the  area at 38 is preferably tapered
in the order entrance therein of dirt and other con-   of two degrees which
provides a  wedge area 65  tamminants by way of the bore or opening  open
to the lubricant contained within the 130    3
1,490,880 roller cavity. The seal zone 36 provides a  portion 60 along the
inner bore thereof, and much narrower wedge preferably being   a narrow
band seal face 62 at the innermost lapped very closely to a range of zero
diameter   thereof   engaging   the degrees one minute to zero degrees two
corresponding seal lip 56 of the other ring 5  minutes. In this embodiment,
the ring 30 is  52. This construction provides a very in- 70 lightly loaded
by 0-ring 34 against the rotat-  expensive construction as well as
radially- ing ring 28.                             compact construction.
Additionally, this The heat generated due to the metal  construction
provides a wider "V" band contact of the inner periphery of the rub-
spacing area 64 between the seal members. 10  bing surfaces at 36 is less
than prior art con-    WHAT WE CLAIM IS:-             75 structions where
the band is located on the  1. A seal assembly for relatively rotatable
outer periphery because the velocity of the   members, comprising a pair of
metal seal sealing surface of the present invention is  rings having facing
surfaces which are in much lower. Heat generated in the metal  contact with
each other only within an 15  ring 30 in combination with loading of the
annular band of lesser radial extent than 80 ring 34 causes the section of
the ring 30 to  that of the facing surfaces and confined to a distort as
shown by arrow  "B". This  portion of the facing surfaces at the
operational distortion and the action of  minimum diameter region of the
facing sur- abrasive particles on the inner periphery of  faces, first
mounting means for receiving 20  the seal causes a relatively narrow seal
band   one of the rings to one of the members, and 85 



(not shown) to be operationally developed   second mounting means for
securing the within the inner periphery of the seal zone   other of the
rings to the other of the 36. The increasing wear of the contiguous
members, one of the mounting means in- faces of the rings causes the seal
band to  cluding loading means for applying a face 25  move progressively
outward in a self-  load to the seal rings, the loading means 90 generating
manner.                       including a pair of opposed conical ramps The
seal arrangement provides a very  having a relative convergence towards the
economical construction in mounting within  facing surfaces of the seal
rings and a re- the counterbore while at the same time   siient O-ring
compressed  between  the 30 providing a seal capable of adapting to the
ramps.                               95 wide range of constructions and
providing  2. A seal assembly as claimed in claim 1, desirable seal face
loads. Also, the shaft 12   wherein one of said ramps is formed in one may
be extruded or otherwise formed with  of said rings for cooperation with a
ramp the integral ramp 42 in a fairly economical  formed on one of said
relatively rotatable 35 manner. The location of the seal band in the
members.                            100 inner periphery also minimizes heat
genera-   3. A seal assembly as claimed in claim 2, tion at high speeds in
high speed rollers that  wherein said one ramp is formed on the are
normally increasingly used today.    inner diameter of said one seal
member. Referring to Fig. 3 wherein like elements    4. A seal assembly as
claimed in claim 2 or 40 are identified by like numbers, a ring  3, wherein
said seal member having said 105 member 44 is mounted within counterbore
ramp formed therein is shaped to define said 26 and sealed by means of an
0-ring 46. A   seal band at the inner diameter thereof. second ring 48
constructed very similarly to    5. A seal as claimed in any preceding ring
30 in Figs. I and 2, but having a much   claim, wherein one of said seal
rings is of a 45 narrower radial profile, is mounted as in the  flat
annular construction having opposite 110 previous embodiment with a seal
face band  radial faces. 50 in engagement with the face of ring 44.    6. A
seal assembly as claimed in any of This construction provides a more
radially  claims 2 to 4, wherein both of said seal rings compact
arrangement than that of the   are constructed of sheet metal; and, both of
50 previous embodiment.                      said rings are shaped to
provide means 115 Referring now to Fig. 4, a further embodi-  defining a
radially extending narrow sealing ment is illustrated  wherein  again  like
band at the inner diameter thereof. elements are identified by like
numbers. In    7. A seal assembly as claimed in any this embodiment, the
sealing assembly com-  preceding claim, wherein the mounting 55 prises a
first annular seal ring 52 constructed  means for both of said rings
include an 120 of rolled sheet metal and is sealingly sup-  annular
resilient member. ported by means of a resilient O-ring 54    8. A seal
assembly as claimed in claim 2, within  counterbore 26. The seal ring
wherein said seal assembly is constructed member 52 defines an axially
extending   and mounted for exclusion of foreign matter 60       body
portion with a narrow band face  at the inner diameter thereof.       125
portion 56 defined at the inner end and    9. Seal assemblies substantially
as de inner periphery thereof. A second ring seal  scribed with reference
to the accompanying member 58 is similarly constructed of a  drawings.
rolled sheet steel construction  and is    10. A seal assembly as claimed
in claim 2, 65 suitably formed to define a converging ramp  in combination
with two relatively rotatable 130    1,490,880 roller cavity. The seal zone
36 provides a  portion 60 along the inner bore thereof, and much narrower
wedge preferably being   a narrow band seal face 62 at the innermost lapped
very closely  to a range of zero  diameter  thereof   engaging   the 



degrees one minute to zero degrees two   corresponding seal lip 56 of the
other ring 5  minutes. In this embodiment, the ring 30 is  52. This
construction provides a very in- 70 lightly loaded by 0-ring 34 against the
rotate  expensive construction as well as radially ing ring 28.
compact construction. Additionally, this The heat generated due to the
metal  construction provides a wider "V" band contact of the inner
periphery of the rub-  spacing area 64 between the seal members. 10  bing
surfaces at 36 is less than prior art con-    WHAT WE  CLAIM IS -   .
75 structions where the band is located on the  1  A seal assembly for
relatively rotatable outer periphery because the velocity of the   members,
comprising a pair of metal seal sealing surface of the present invention
is  rings having facing surfaces which are in much lower. Heat generated in
the metal  contact with each other only within an 15 ring 30 in combination
with loading of the   annular band of lesser radial extent than 80 ring 34
causes the section of the ring 30 to  that of the facing surfaces and
confined to a distort as shown by arrow  "B". This  portion of the facing
surfaces at the operational  distortion and the action of  minimum diameter
region of the facing sur- abrasive particles on the inner periphery of
faces, first mounting  means for receiving 20  the seal causes a relatively
narrow seal band   one of the rings to one of the members, and 85 (not
shown) to be operationally developed  second mounting means for securing
the within the inner periphery of the seal zone   other of the rings to the
other of the 36. The increasing wear of the contiguous  members, one of the
mounting means in- faces of the rings causes the seal band to  cluding
loading means for applying a face 25  move progressively outward in a self-
load to the seal rings, the loading means 90 generating manner.
including a pair of opposed conical ramps The seal arrangement provides a
very  having a relative convergence towards the economical construction in
mounting within  facing surfaces of the seal rings and a re- the
counterbore while at the same time silient O-ring compressed between the 30
providing a seal capable of adapting to the  ramps.
95 wide range of constructions and providing    2. A seal assembly as
claimed in claim 1, desirable seal face loads. Also, the shaft 12  wherein
one of said ramps is formed in one may be extruded or otherwise formed with
of said rings for cooperation with a ramp the integral ramp 42 in a fairly
economical  formed on one of said relatively rotatable 35 manner. The
location of the seal band in the  members.                         100
inner periphery also minimizes heat genera-    3. A seal assembly as
claimed in claim 2, tion at high speeds in high speed rollers that  wherein
said one ramp is formed on the are normally increasingly used today.
inner diameter of said one seal member. Referring to Fig. 3 wherein like
elements    4. A seal assembly as claimed in claim 2 or 40 are identified
by like numbers, a ring  3, wherein said seal member having said 105 member
44 is mounted within counterbore  ramp formed therein is shaped to define
said 26 and sealed by means of an O-ring 46. A   seal band at the inner
diameter thereof. second ring 48 constructed very similarly to    5. A seal
as claimed in any preceding ring 30 in Figs. 1 and 2, but having a much
claim, wherein one of said seal rings is of a 45 narrower radial profile,is
mounted as in the  flat annular construction having opposite 110 previous
embodiment with a seal face band  radial faces. 50 in engagement with the
face of ring 44.    6. A seal assembly as claimed in any of This
construction provides a more radially  claims 2 to 4, wherein both of said
seal rings compact arrangement than that of the  are constructed of sheet
metal; and, both of 50 previous embodiment.                    said rings
are shaped to provide means 115 Referring now to Fig. 4, a further embodi-
defining a radially extending narrow sealing ment is illustrated wherein
again like  band at the inner diameter thereof. elements are identified by
like numbers. In    7. A seal assembly as claimed in any this embodiment,
the sealing assembly com-  preceding claim, wherein the mounting 55 prises
a first annular seal ring 52 constructed   means for both of said rings
include an 120 



of rolled sheet metal and is sealingly sup-  annular resilient member.
ported by means of a resilient 0-ring 54    8. A seal assembly as claimed
in claim 2, within counterbore 26. The seal ring  wherein said seal
assembly is constructed member 52 defines an axially extending  and mounted
for exclusion of foreign matter 60 flange body portion with a narrow band
face  at the inner diameter thereof.  125 portion 56 defined at the inner
end and    9. Seal assemblies  substantially as de- inner periphery
thereof. A second ring seal  scribed with reference to the accompanying
member 58 is similarly constructed of a  drawings. rolled sheet steel
construction  and is    10. A seal assembly as claimed in claim 2, 65
suitably formed to define a converging ramp  in combination with two
relatively rotatable 130    1,490,880                                     4
members wherein one of said relatively       a resilient O-ring
compressibly disposed rotatable members is a stationary shaft  between said
conical ramp of the shaft and  30 having one of said conical ramps formed
said conical ramp of. said second ring for integrally therewith; and the
other of  axially biasing said outwardly facing seal 5  said relatively
rotatable members is a track   surface of said second ring against said in-
roller having a counterbore concentric with   wardly facing seal surface of
said first ring. said shaft for mounting one of said seal   12. A seal
assembly as claimed in claim rings.   .
11, wherein said rotatable member includes 11. A seal assembly in
combination with a   an inwardly facing counterbore; and 10  track roller
assembly having a stationary    said mounting means for said first ring
shaft with a conical ramp formed integrally  includes an. annular resilient
member dis- thereon and a rotatable member  mounted   posed between said
counterbore and said 40 on the shaft, and comprising              first
ring for sealingly seating it within said a first seal ring having a
substantially  rotatable member. 15  axially inwardly facing surface;
13. A seal assembly. as claimed in claim mounting means for sealingly
securing   12, wherein said first and second rings are said first ring to
the rotatable member;   constructed of sheet metal; and       .   45 a
second seal ring having a substantially    said first and second rings are
shaped to axially outwardly facing surface and a  provide means for
defining a radially ex- 20  conical ramp formed internally thereof, the
tending sealing band at the inner diameter inwardly facing surface of the
first  seal  ring   thereof so that the relative surface velocity . and the
outwardly facing  surface of the  therebetween is at a minimum.
50 second seal ring being in contact  with each            For the
Applicants other only within an annular band of lesser        FRANK B. 25
radial extent than the facing surfaces and        Chartered confined to a
portion of the facing surfaces at the minimum  diameter region of the
facing surfaces; and                               London, WC2B 6UZ Printed
for Her Majesty's Stationery  by the Courier Press, Leamington Spa, 1977.
Published by the Patent Office 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    


