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DEVICE (71)   We, R. A. LISTER & COMPANY  disadvantages of known  helical
groove LIMITED, a British Company, of Long  seals are mitigated. Street,
Dursley, Gloucestershire, GL11 4HS,    According to the invention, a liquid
seal- hereby declare the invention, for which we ing device for inhibiting
passage of liquid 5    pray that a patent may be granted to us, between a
rotatably mounted shaft and an 50 and the method by which it is to be per-
aperture through which the shaft extends formed, to be particularly
described in and  with working clearance includes an annular by the
following statement-             shoulder projecting from the shaft, means
'The invention relates to a liquid sealing  adjacent the shaft formed with
a cylindrical 10 device for inhibiting passage of liquid be- bore in which
the shoulder is rotatable with 55 tween a rotatably mounted shaft and an
working clearance, a helical groove extend- aperture through which the
shaft extends. ing around the periphery of the annular The invention is
particularly, but not ex- shoulder, closure means for the bore ad-
clusively, concerned with a sealing device  jacent one end of said annular
shoulder and 15 which will inhibit the passage of fluid such  defining said
aperture through which the 60 as lubricant from the inside of an engine
shaft extends with  working clearance, an to the outside at a point where a
rotary  annular sealing element disposed between shaft passes through a
wall of the engine. the closure means and the said one end of Hitherto, it
has been proposed to utilise  the annular shoulder, and restraining means
20 a helical groove in a shaft and/or in the wall on said closure means
which restrains said 65 of a bore in which the shaft is rotatably  sealing
element against rotation, said seal- mounted to inhibit the passage of
liquid  ing element engaging the closure means, a between the shaft and the
wall of the bore  peripheral portion of said shaft and at least during
rotation of. the shaft. Unfortunately, a major portion of said one end of
the 25 the seal produced by such an arrangement annular shoulder, whereby
rotation of the 70 is often inconsistent, and failures are quite  shaft in
a given direction will cause the common. In order to produce an effective
helical groove to resist the passage of liquid seal, the groove has to be
of considerable  between the annular shoulder and the bore, length, and a
precision assembly is required  and the said one end of the annular
shoulder 30 in order to keep  the running clearance be- and said sealing
element will co-operate 75 tween the shaft and the bore very small and
thereby inhibit by centrifugal action and to ensure concentricity. Whilst
it may  any passage between the annular shoulder be possible to provide
such a precision  and the sealing element of any residual assembly on
certain types of  machinery, it liquid which overcomes the resistance
caused 35 is not possible to do  so in  cases where the  by the helical
groove.           80 shaft bearings require large running clear-
Preferably the helical grove is formed in ances. Where shaft bearings are
of the sleeve  the periphery of the annular shoulder. type, and where shaft
deflection is likely to    The sealing element may be restrained be
considerable, the running clearance re- against rotation by means of
projections on 40 quired in the bearings is generally too large  said
closure means. The projections may 85 to enable the known type of helical
groove  be in the form of a plurality of radially dis- sealing means to
operate satisfactorily. An  posed ribs arranged on an annular surface
object of the invention is to provide an im- of the closure means
engageable with the proved liquid sealing device of the helical sealing
element. Alternatively, or addition- 45 groove type in which at least some
of the ally, the projections may be in the form of 90    2
1 523 545                                 2 a plurality of
circumferentially spaced ribs  a central aperture 8 in the cup 7. The cup
arranged on a cylindrical surface of the  7 has a cylindrical side wall 9
and an closure means engageable with the sealing  annular end wall 10, a
space 11 being de- 



element.  Preferably, the ribs are of sub- fined between the right-hand end
of the side 5 stantially square cross-section.  Instead of wall 9 and the
ring 6. The side wall 9 70 using  projections to  restrain  the sealing
and end wall 10 locate a ring of felt 12. element against rotation, the
means for re- The felt 12 engages the ring 6, but is re- straining the
sealing element against rotation  strained against rotation by means of
ribs may be an adhesive which bonds the sealing  13, 14 which project from
the side and end 10 element to the closure means. The sealing  walls 9, 10
respectively of the cup 7. The 75 element may be in the form of a felt
ring, ribs 13 extend axially of the cup- 7 whilst The closure means may be
a cup-like  the ribs 14 extend radially thereof.  As element having a
cylindrical peripheral wall shown in Figures 3 and 5, the ribs 13, 14 and
an annular end surface, the end of the  are generally square in
cross-section.  A 15 peripheral wall remote from the annular end  cavity 15
is defined between the ring 6 80 surface being spaced from  the annular and
the counterbore 2 which communicates shoulder.
with the interior of the housing 1 by means The dimensions of the closure
means and  of a drainage duct 16. bore are preferably chosen so that the
closure   In use, lubricant under pressure between 20 means will be a tight
fit in the bore.    the bearing 4 and the shaft 5 tends to escape 85
Preferably, the helical groove extends for from the ends.of the bearing,
some of the one turn or between one and two turns  escaping lubricant
passing-into the cavity 15, around  the  periphery  of the  annular  and
the remainder passing directly into the shoulder.
interior of housing 1. The lubricant moves 25   The annular shoulder may be
formed by  under centrifugal force towards the cylindri- 90 a ring-like
member sealingly fitted to the  cal wall of the counterbore 2 and would, in
shaft.                                    the absence of the helical grove
6a, pass Preferably, the said means adjacent the  freely between the wall
of the counterbore shaft in which the bore is formed comprises  2 and the
periphery of the ring 6. How- 30 support means for the shaft.
ever, the helical groove 6a is arranged so 95 A  liquid sealing device in
accordance  that the hand of the helix will tend to with the invention will
now be described  impel lubricant towards the cavity 15 and by way of
example with reference to the  drainage duct 16 as the shaft 5 rotates, and
accompanying drawings in which:-          movement of lubricant past the
ring 6 will, 35   Figure 1 is a longitudinal cross-section  therefore, be
resisted.  As previously ex- 100 through a housing for an engine or other
plained, the use of a helical groove to effect machine showing a shaft
extending through  sealing is completely satisfactory only when the sealing
device;                      the running clearance between the shaft and
Figure 2 is a cross-sectional view of part  the adjacent wall of the bore
is very small. 40 Of a ring forming the annular shoulder  In the embodiment
shown, the  running 105 drawn to a larger scale;                 clearance
between the counterbore 2 and the Figure 3 is an end elevation of the
periphery of the ring 6 is chosen to cater closure means;
for a relatively large running clearance in Figure 4. is a cross-section of
the closure  the bearing 4. Thereto, a certain amount of 45. means of
Figure 3 on the line IV-IV in  lubricant may  overcome  the  resistance 110
Figure 3, and                           created by the helical groove 6a.
Any such Figure 5 is a cross-section of part of the  lubricant passes into
the space 11 between closure means set of Figures 3 and 4 on the  the ring
6 and the cup 7. The only way in line V-V in Figure 4.
which lubricant in the space 11 can there- 50   A housing 1 is formed with
a counter-  after reach the space between the shaft 5 115 bore 2
(constituting  the  aforesaid bore)  and the aperture 8 is by creeping
alongside which is coaxial with an aperture 3 housing, the felt ring 12.
However, it has been found a sleeve type pressure-lubricated bearing 4.
that centrifugal action prevents the lubricant A shaft 5 is supported for
rotation in the  from  creeping alongside the felt ring in 55 bearing 4 and
carries an annular ring 6  this manner, and that an effective lubricant 120
(defining the aforesaid annular shoulder).  seal is produced despite the
fact that the The inner diameter of the ring 6 is such  running clearance
between the counterbore that the ring is a tight fit on the shaft 5  2 and
ring 6 is relatively large. By forming and will rotate with the shaft.' The
ring  the helical groove 6a on a ring having a 60 6 has a cylindrical outer
periphery formed  greater diameter than the shaft 5, and by 125 with a
helical groove 6a which extends for  utilising a cup 7 to form a dam for
the at least one turn around the ring. Closure  lubricant and to locate the
felt ring 12, a means in the form of a cup 7 is press-fitted   distinct
change in the direction of lubricant 



into the end of the counterbore 2, the shaft  tending to escape from  the
bearing ' 4 is 65 5 extending with working clearance through  achieved.
Thus, if the lubricant is to reach 130    3
1523545 the space between the shaft 5 and the aper-  with working
clearance, an annular sealing ture 8, not only does it have to overcome
element disposed between the closure means the resistance of the helical
groove 6a, it also  and the said one end of the annular shoulder, has to
overcome centrifugal action on the  and restraining means on said closure
means 5  left-hand side of the ring 6.            on said closure means
which restrains said 70 Typical approximate clearance and di- sealing
element against rotation, said sealing mensions are given by way of example
as  element engaging the closure means, a peri- follows:-
pheral portion of said shaft and at least a Clearance between the
counterbore 2 and  major portion of said one end of the annular 10 the
periphery of ring 6: 0.07 mm all round. shoulder, whereby rotation of the
shaft in a 75 Clearance between the aperture 8 and the  given direction
will cause the helical groove shaft 5: 0.1 mm all round.               to
resist the passage of liquid between the Diameter of the counterbore 2 is
30% to  annular shoulder and the bore, and the said 50% greater than the
diameter of the shaft one end of the annular shoulder and said 15 5.
sealing element will co-operate and thereby 80 Overall axial length of the
cup 7 is  inhibit by centrifugal action any passage be- approximately equal
to the overall axial tween the annular shoulder and the sealing length of
the ring 6 and is 10% to 15% of  element of any residual liquid which over-
the diameter of the shaft 5.             comes the resistance caused by the
helical 20   The ribs 13, 14 project by a distance  groove.
85 equal to 10% to 15% of the overall length   2. A liquid sealing device,
according to of the cup 7.                            Claim  1, in which
the helical groove is Various materials may be used in the  formed in the
periphery of the annular manufacture of the ring 6 and the cup 7  shoulder.
25 such as plastics, rubber, aluminium, zinc,   3. A liquid sealing device,
according to 90 steel, cast iron or brass. If desired, the  Claim 1 or 2,
in which the sealing element is annular shoulder formed by the ring 6 may
restrained against rotation by means of pro- be formed as an integral part
of the shaft jections on said closure means. 5. The ring 12, which also
serves to pre-   4. A liquid sealing device, according to 30 vent dust or
other contaminants from enter- Claim 3, in which the projections are in the
95 ing the engine or machine, could be formed  form of a plurality of
radially disposed ribs from a suitable material other than felt, and
arranged on  an annular surface of the could be bonded or otherwise secured
to the  closure means engageable with the sealing cup 7 instead of being
restrained by the ribs  element. 35 13, 14.
5. A liquid sealing device, according to 100 Although the helical groove 6a
has been  Claim 3 or 4, in which the projections are - described as being
formed in the ring 6, a  in the form of a plurality of circumferen- helical
groove could alternatively or addi- tially spaced ribs arranged on a
cylindrical tionally be formed in the adjacent wall of surface of the
closure means engageable 40 the counterbore 2.                       with
the sealing element.               105 Whilst a liquid sealing device in
accord-   6. A liquid sealing device, according to ance with the invention
would not neces-  any of Claims 3 to 5, in which the projec- sarily be
effective where the lubricant is  tions are of substantially  square
cross- under high pressure, it has been found very  section. 45 effective
in preventing the escape of lubri-   7. A liquid sealing device, according
to 110 cant in low pressure applications and when  Claim 1 or 2, in which
the means for re- the lubricant is air borne or splashed on to  straining
the sealing element against rota- the shaft 5.
tion is an adhesive which bonds the sealing The liquid sealing device may
be used for element to the closure means. 50 sealing against escape of
liquids other than    8. A liquid sealing device, according to 115
lubricants.                              any preceding claims in which the
sealing WHAT WE CLAIM  IS:-                    element is a felt ring. 1. A
liquid sealing device, for inhibiting    9. A liquid sealing device,
according to passage of liquid  between  a rotatably  any preceding claim,
in which the closure 



55 mounted shaft and an aperture through  means is a cup-like element
having a cylin- 120 which the shaft extends with working clear-  drical
peripheral wall and an annular end ance, including an annular shoulder pro-
surface. jecting from the shaft, means adjacent the    10. A liquid sealing
device, according to shaft formed with a cylindrical bore in  Claim 9, in
which the end of the peripheral 60 which the shoulder is rotatable with
working  wall of the cup-like element remote from 125 clearance, a helical
groove extending around  said annular end surface is spaced from the the
periphery  of the annular shoulder, annular shoulder. closure means for the
bore adjacent one end    11. A liquid sealing device, according to of said
annular shoulder and defining said  any preceding claim, in which the
dimen- 65 aperture through which the shaft extends  sions of the closure
means and bore are 130    1 523 545 the space between the shaft 5 and the
aper-  with working clearance, an annular sealing ture 8, not only does it
have to overcome  element disposed between the closure means the resistance
of the helical groove 6a, it also  and the said one end of the annular
shoulder, has to overcome centrifugal action on the  and restraining means
on said closure means 5 left-hand side of the ring 6.            on said
closure means which restrains said 70 Typical approximate clearance and di-
sealing element against rotation, said sealing mensions are given by way
of example as  element engaging the closure means, a peri- follows:-
pheral portion of said shaft and at least a Clearance between the
counterbore 2 and  major portion of said one end of the annular 10 the
periphery of ring 6: 0.07 mm all round.  shoulder, whereby rotation of the
shaft in a 75 Clearance between the aperture 8 and the  given direction
will cause the helical groove shaft 5: 0.1 mm all round.                to
resist the passage of liquid between the Diameter of the counterbore 2 is
30% to  annular shoulder and the bore, and the said 50% greater than the
diameter of the shaft one end of the annular shoulder and said 15 5.
sealing element will co-operate and thereby 80 Overall axial length of the
cup 7 is  inhibit by centrifugal action any passage be- approximately equal
to the overall axial tween the annular. shoulder and the sealing length of
the ring 6 and is 10% to 15% of  element of any residual liquid which over-
the diameter of the shaft 5.              comes the resistance caused by
the helical 20   The ribs 13, 14 project by a distance  groove.
85 equal to 10% to 15% of the overall length  , 2. A liquid sealing device,
according to of the cup 7.                       .    Claim  1, in which
the helical groove is Various materials may be used in the  formed in the
periphery of the annular manufacture of the ring 6 and the cup 7  shoulder.
25 such as plastics, rubber, aluminium, zinc,   3. A liquid sealing device,
according to 90 steel, cast iron or brass.  If desired, the  Claim 1 or 2,
in which the sealing element is annular shoulder formed by the. ring 6 may
restrained against rotation by. means of pro- be formed as an integral part
of the shaft jections on said closure means. 5. The ring 12, which also
serves to pre-    4. A liquid sealing device, according to 30 vent dust or
other contaminants from enter-  Claim 3, in which the projections are in
the 95 ing the engine or machine, could be formed  form of a plurality of
radially disposed ribs from a suitable material other than felt, and
arranged on  an annular surface of the could be bonded or otherwise secured
to the  closure means engageable with the sealing cup 7 instead of being
restrained by the ribs  element. 35 13, 14.                5. A liquid
sealing device, according to 100 Although the helical groove 6a has been
Claim'3 or 4, in which the projections are described as being formed in the
ring 6, a  in the form of a plurality of circumferen- helical groove could
alternatively or addi-  tially spaced ribs arranged on a cylindrical
tionally be formed in the adjacent  wall of  surface of the closure means
engageable 40 the counterbore 2.                        with the sealing
element.               105 Whilst a liquid sealing device in accord-    6.
A liquid sealing device, according to ance with the invention would not
neces-  any of Claims 3 to 5, in which the projec- sarily be effective
where the lubricant is  tions are of substantially  square  cross- under
high pressure, it has been found very  section. 45 effective in preventing
the escape of lubri-   7. A liquid sealing device, according to 110 



cant in low pressure applications and when  Claim 1 or 2, in which the
means for re- the lubricant is air borne or splashed on to  straining the
sealing element against rota- the shaft 5.
tion is an adhesive which bonds the sealing The liquid sealing device may
be used for  element to the closure means. 50 sealing against escape of
liquids other than    8. A liquid sealing device, according to 115
lubricants.                         .    any preceding claims in which the
sealing WHAT WE CLAIM  IS:-              '      element is a felt ring. 1.
A liquid sealing device, for inhibiting    9. A liquid sealing device,
according to passage of liquid  between  a' rotatably  any preceding claim,
in'which the closure 55 mounted shaft and an aperture through  means is a
cup-like element having a cylin- 120 which the shaft extends with working
clear-  drical peripheral wall and an annular end ance, including an
'annular shoulder pro-  surface. jecting from the shaft, means adjacent the
10. A liquid sealing device, according to shaft formed with a cylindrical
bore in  Claim 9, in which the end of the peripheral 60 which the shoulder
is rotatable with working  wall of the cup-like element remote from  125
clearance, a helical groove extending around  said annular end surface is
spaced from the the periphery of the annular shoulder, annular shoulder.
closure means for the bore adjacent one end    11. A liquid sealing device,
according to of said annular shoulder and defining said any preceding
claim, in which the dimen- 65 aperture through which the shaft extends
sions' of the closure means and bore are 130    4
1 523 545                             -        4 such that the closure
means is a tight fit in  and the co-operating annular shoulder and the
bore.                                sealing element. 12. A liquid sealing
device, according to    17. A liquid sealing device, according to 30 any
preceding claim, in which the axial any preceding claim, in which the
helical 5 length of the annular shoulder is approxi-    groove extends for
one turn or between one mately 10% to 15% of the shaft diameter.  and two
turns around the periphery of the 13. A liquid sealing device, according to
annular shoulder. Claim 9 or 10, in which the axial length of    18. A
liquid sealing device, according to 5 said cup-like element is
approximately 10%   any preceding claim, in which the annular 10 to 15% of
the shaft diameter.            shoulder  is formed by a ring-like member
14. A liquid sealing device, according to  sealingly fitted to the shaft.
Claim 9 when appendant to any of Claims    19. A liquid sealing'device,
according to 3 to 6, in which the projections extend from   any preceding
claim, in which the said 40 the closure means for a distance equal to
means adjacent the shaft in which the bore 15 approximately 10%  to 15%  of
the axial is formed comprises support means for length  of said cup-like
element.        rotatably supporting the shaft. 15. A liquid sealing
device, according to    20. A  liquid sealing device constructed any
preceding claim, in which the diameter  and arranged substantially as
described here- 45 of said bore is approximately 30% to 50%  in with
reference to and as illustrated in 20 greater than the diameter of the
shaft.  the accompanying drawings. 16. A liquid sealing device, according
to      WITHERS & ROGERS, any preceding claim, in which a drainage
Chartered Patent Agents, outlet isprovided in the bore. on the oppo-
17 Waterloo Place, site side of the annular shoulder to the
Leamington Spa, 25 closure means to enable lubricant entering
Warwickshire, the bore to drain therefrom on encountering             CV32
5LA. the flow resistance due to the helical groove      Agents for
Applicant. Printed for Her Majesty's Stationery Office by The Tweeddale
Press Ltd., Berwick-upon-Tweed, 1978. Published at  the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


