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INPRO\/ED SEAL et THIS 1 NVENTI Ogm\ tes to a seal and |n par:
relates - to a seal which ist @sed I n providing! {seal I ng_____... . engagement
“between two nenbers which are capable of r ellagive -povenent W th
respect to eaINPROVEMRISEAL 2

THIS I'NVENTION relates to a seal and in part:.cular relates
to a seal which is to be used in providing sealing
engagement between two members which are capable of
relative movement with respect to each other.

One particular application of the invention relates to a
seal which can be used to provide a seal between two
elements capable of relative rotation with respect to each
other while another particular application of the invention
10 relates to a seal which can be used to provide a seal
between two elements capable of relative axial movement
with respect to each other such as with an axially
reciprocating shaft.
15 In one form the invention resides in a seal for use between
a p&ir of elements which are capable of relative movement
with respect to each other where one element has a
substantially circular cross section, said seal comprising
a bush _conflgured to be received in close abutting
20 relatiouship with the one element and being associated at
one end with a sealing element of corresponding
croés;section, said - sealing element having a helical
configuration, opposed axial faces of the helix are of
complementary configuration and are in close abutting
25 relétionship, the opposed axial faces of the helix and said
bush 'are of a complementary configuration and are in close '
abutting relationship, said bush and sealing element being
integral and being formed of a resilient wear resistant
material having a low coefficient of sliding friction and a
high modulus of rigidity, said seal further comprising an
elastomeric sleeve extending over the radial face of +the
sealing element and of an adjacent portion of the bush
which is remote from the one element, said sleeve applying
a radial force to the seal in the direction of the one
element and an axially compressive force on the seal, the
bush being adapted to be supported by the other element.
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Cne*partlcular application of the invention rel ates to a. -seal’ whi cthr- can
le Used to provide a seal between two el enment s capable QI'[eratlve

rotation wth respect to each ot her_ while another~paL1|cuTéF appllcatlon
of the invention 10 relates to a seal which can be used to provide a seal

bet ween two £t88RALACERAR Brefraidledl PR Al MHIERvent W fa FRERAEL T O
each other such,as with an axially reci procating shaft
bush 1s located at the other end of th seallng element and

is integral with the other end of the sealing element.

5 According to a further preferred feature the sealing
element has the configuration of a single helix bhaving a
length in excess of one revolution.

According to an alternative preferred feature the sealing

10 element has the configuration of a double helix each helix
being 180° out of phase with the other and having a length
in excess of one half of a revolution.

Abcording to a preferred feature of the invention one bush

15 is circumferentially discontinuous and is capable of some
resilient radial movement. Preferably the further bush
.comprises the one bush.

According to a further preferred feature of the invention
20 the radial face of the adjacent portion of each bush is
formed with an annular protrusion.

The invention will be more fully understood in the light of
the following description of one specific embodiment. The

25 descrlptlon is made w1th reference to the accompanylng
draw1ngs of ‘which:— _ S

Figure 1 is a schematic sectional elevation of a seal
according to the embodiment in position between a pair
30 of elements; '
Flgure 2 is a schematlc partially cutaway lsometrlc
view of the seal according to the embodiment;
Figures 3 and 4 illustrate two further alternative
embodiments; _
35 ' Figure 5 is a schematic sectional elevation of a
fdurth embodiment; and
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s In one formthe invention resides ih a seal for;U$e betmeen

falr of elenments which are capable of relative nnvenént Wit h :nespeci
each other where one elenment has a substantra#hy - Ci:r cuk-ar="
cross section, said seal conprising -a bush configured to be

received in close abutting 20 relationship with the .one el enent and
bei ng associ ated &igurenet Pada schématic penti segctiehabeelevabion of a

correspondi ng aid sealing elenent having a helical
Coorati on. op ¥ Fkefend: i

configuration, of the helix are of
conpl enentary configuration and are in close abutting

The seal according to the embodiment is intended for use in
a circumstance where it is necessary to provide a seal

5 around a rotating shaft 11 which is supported f£from a

housiog 12 through a bearing 13. The seal 14 has a

generally cylindrical configuration, is adapted to be

slidably received over the shaft 11 and to be supported

from the housing 12.

10 -
The seal 14 comprises a pair of end bushes 15 and 16 which
are axially spaced from each other by a sealing element 17
where the end bushes 15 and ‘16 and the sealing element 17
are formed to be integral with each other.

15 o
The,sealing element 17 comprises a helix and one end of the
.helix is'integfal with one end bush 15 while the other end
of the helix is integral with the other end bush 16. The

- bushes 15 and 16 and the sealing element 17 are formed of a

20 regilient wear resistant material which has a substantially
low coefficient of sliding friction and a high modulus of
‘rigidity. In addition the opposed axial faces of the helix
and the dpposed axial faces of the helix and the bushes are
of a complementary configuration and are in close abutting

25 relationship with each other.

The outer face of each bush 15 apnd 16 is formed with an
annular ridge 18 which is formed to have a barbed
configuration having a gently sloping face proximate the
sealing element 17 and a sharply inclined or perpendicular
face remote from the sealing element. The one bush 15
which 1is remote from the bearing 13 is also discontinuous
circumferentially such that it has two radial end Ffaces 20
and 21 which allow for some radial contraction and/or
35expansion of the one bush 15. The other bush 16 is formed

at its outer end with a radially directed flange 22 which

30
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25 rélatlonshlp, t he opposed axial faces of the helix: apd sai.d Dbush,, are
Df a conplenentary configuration and are in close buttlng relatlonshﬁ
sai d bush and seal i ng el ement being J{tegral and békpg-f-ormed-af--g—
resilient wear reS|stant naterlal having a | ow coefficient of sliding

f t d;

ccralm?)r: glnngna?ig J'gl(‘l’l orrerl C. sI ee 1‘%’*%0"9‘1%%\/%9%‘8&%??“‘% L&;%%'ei%? H‘ne

sealing el egBdt &h@ dousdmg adjZacdm puorvide Tor tretdnkion ofinthd seal

remote from {Rey Qg.tﬁ!e%ﬁ%km'§ﬁﬁﬂm§h?ﬁﬁF appl yi ng a radial force to
e di

the seal in't rection of e one

5 The seal further comprises an elastomeric sleeve 23 which
is received over the exterior face of the sealing element

17 and of +the bushes including the annular ridges 18
thereon. The barbed configuration of each ridge 18 serves
to prevent axial movement of the sleeve Zfrom the sealing

10 element +to ensure that the sleeve 23 is retained in
position over the sealing element. The dimensions of the
elastomeric sleeve 23 are such that on its application over

. the seal a radially compressive force is applied to the
bushes and the sealing element, In addition during
15 application of the sleeve 23 over the sealing element it is
able to be stretched axially between the protrusions
provided on opposed seals to provide for some axial
compression of the sealing element 17. As a result the
sleeve 23 serves to apply an axial force between the bushes -

20 and"thé sealing element such that the opposed axial faces
of the sealing element and bushes and of each turm of the
helix of the sealing element are held in close abutting
relationship and becausé of  their  complementary
.configuration a sealing relationship is formed between
25 them. 1In addition the radial compression which is applied
to the sealiny element 17 by ‘the sleeve 23 and the
reSilient nature of the helix of the sealing element serves
to ensure that the sealing element is clampingly received
over the shaft 11 and further serves to enhance its sealing
engagement with the shaft. Furthermore the capacity of the
one bush 15 to radially exband or contract serves to ensure
the application of a clamping force by the bush to maintain
it in close abutting sealing relationship with the shaft.
Furthermore if during use a fluid pressure is generated in
the space between the exterior of the seal and +he second
35element 12 the influence of such fluid pressure on the
sleeve 23 serves to increase the clamping engagement of the

30
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35 ‘el enent and an axially conpressive force on the sean;ﬂﬁéﬂ "deh“Béfng

adapted to be supported by the other el enent. ) _ﬁ . Accoﬁdiﬁg to-a:
‘oreferred feature of the invention a fugther L e 5

sealing element and one bush 15 into closer abutting
relationship with the shaft and enhance the sealing
function.

5 According to a second embodiment, as shown at Figure 3, the
one bush element 15 of the previéus embodiment may be
omitted and the elastomeric sleeve may be receilved over the
axjial end fFace of the helix.

10 According to a third embodiment, as shown at Figure 4, of
the invention the sealing element may comprise a double
helix and each portion of the helix extends more than half
way round the seal and overlaps with the other portion.

15 The fourth embodiment at Figure 5 relates to a seal of a
similar form to that of the first embodiment and
corresponding reference numerals have been used in Figure 5
for identicél_components.

20 The difference in the case of the fourth embodiment relates
to the presence of a shroud 24 which serves to protect the
seal. The shroud is cylindrical and is dimensioned to be
received over the assembled seal with some clearance. One

end 25 of the shroud is open and abuts the flange 22 and is

25 itself formed with an outwardly extending annular flange
26.

The other end 28 is formed with an opening 29 which is in
close correspondence with the outer dimensions of the shaft
30 (not shown) to ensure there is minimum clearance with the
shaftt. Tn addition the length of the shroud is such that
when the seal 14 is received within it the outer end of the

seal sealingly abuts with-the inner face of the other end

of the shroud.
35

In addition the inner diameter of the shroud corresponds
substantially with the outer circumference of the seal.
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bush*is“located at the other end of the sealing el enent’ and Qs |ntegral

wit'h the other end of the sealing el enent. 5 Accordlng_tp a_fuTthen_”
breferred feature the sealing el ene has the configuration of a single
hel i x having a | ength in excess of ohe revol ution. According to

an alternative preferred feature the sealing 10 el enent has the
configuration of a double helix each helix
The effect of such is to prevent the entry of particles in

to the zone between the seal and the shaft, This is of
relevance where the seal 1is used with fluids containlng
particulate material such as slurries.

To enable the fluid pressure to bear upon the elastomeric
seal the circumferential wall of the ‘shroud is formed'w1th
apertures 30.

10 The seal of the fourth embodiment provides a seal housing
or cartridge which can be located over a shaft and within a
housing where the flanges 22 and 26 of the seal and shroud
are claméed together when the housing is assembled after
location of the seal.

15 _
The seal or'the fifth embodiment shown at Figure 6 relates
to a circumstance where a liquid is located to each side of
the seal and it is necesggry to preven% leakage of both
liguids. The seal 114/two portions/hs such comprises two

20 ond bushes 115 (only one is shown) and a central bush 116

. where the end bushes 115 are each separated from the
central bush by helical sealing elements 117 (only one is

- shown) which are lntegral with the bushes. The portions of
_the seal are each of a similar form to the seal of the

25 first - embodiment where the other end bush 16 of the first
enbodiment takes the form of the central bush 116 which
supports a <flange 122 to enable clamping engagement in a
housing.

30 A separate sleeve 123 is received over each sealing element
and the annular ridge 11 of the adjacent bushes. '

In the case of the fifth embodiment the seal 114 is
accommodated in a shroud 124 which has a generally

35 cylindrical configuration. The shroud has an open end with
a diameter corresponding to the diameter of the flange 122
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elng [err] out- of phase with the other and having a | nbth._ 1y excess :of
gne half of a revol-ution. According to a preferre ﬁieatu"“w@tnvhéﬂ?"

i nvention one bush 15 is circunferentially discontinuous and is capabl e of
sone resilient radial novenent. Preffe'rably the further bush

conprises the one bush. Accor di ng a further(greferred feature of
the inventi 884 comprises an outer portion corresponding in length to

the width of the flange and a portion of the length of one
portion of the seal. At the inner end of the outér portion
the internal diameter of the inner portion of the shroud is
S reduced to be less than that of the flange 122 and greater
than one of the portions of the seal. The length of the
inner portion is a little greater than that of one portion
of the seals. While the internal dimension of the shroud
is such that the seals are received therein with some
10 gegree of clearance between the respective end of the seal
and the inner axial face of the shroud and between the
internal radial walls of the shroud and the seal. As a
result the elastomeric sleéves to each side of the flange
122 are subjected to the fluid pressure which exists to
15 each side of the seal.
The open face of the shroud is closed by an end cap 131 to
retain the seal in position within the shroud. To clamp
the flange 122 within the shroud an annuldr spacer 132 is
20 jocated in the outer portion of the shroud betwsen the end
cap 131 and the shroud 122 and an O-ring seal 133 is
located to the other side of the flange 122.

The seal of the f£fifth embodiment 1s dimensioned and

25 configured to be received in a -housing to sealingly
accommodate a shaft in the housing where a liquid is
located to each side of the seal.

Bach of the embodiments described above can be used with a
30 shaft which is capable of rotation and/or reciprocation
with respect to a support housing.

In particular the invention need not be limited to the
application described in relation to the embodiment in and
35 is applicable to a circumstance where the reciprocating
and/or rotating element is outermost.
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20,ﬂhe'PadiaI face of the adjacent portion of each bush-is f"forned with

an annul ar protrusion. The invention will be nore: fuIIy’understood I'.n
the |ight of the foll owi ng description of one speC|f|c -embodi ment.  The
25 description is made wth referenc® —to the acconpanying dr awi ngs
of which: - Figure 1 is a schematic sectional elevation of a sea

It should be appreclated that the scope of the present
invention need not be limited to the particular scope of
the embodiment described above.

5 As will be seen, the invention provides a number of
different aspects and, in general, it'embraces all novel
and inventive features and aspects herein disclosed either
explicitly or implicitly and either singly or in combination
with one another. Moreover, the scope of the invention is
10 not to be construed as being limited by the terms and
expressions used herein merely in a descriptive or

explanatory sense.
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accb%dl enbodlnent I n position between a pair 3p of el engnt
Fi‘gure Wl”ﬂmart ially cutaway isonetric 'i Vi ,ewx, of the :
odiment; _ 39 - Figures 3 andwéziiLustrate = Bla

5eal accor
further alternatlve enbodinents 35 Figure 5is a schematic
sectional elevation of a fourth enbodi nent ; and

CLAIMS

1. A seal for use between a pair of elements which are
capable of relative movement with respect to each other
where one element has a substantially circular cross
section, said seal comprising a bush configured to be
received ‘in close abutting relationship with ¢the one
element and being associated at one end with a sealing
element of correspondlng crogs—-section, said sealing
element having a helical conflguratlon, opposed axial faces
of the helix are of complementary configuration and are in
close abutting relationship, the opposed axial faces of the
helix and each bush are of a complementary configuration
and are 'in close abutting relationship, said bush and
sealing element being integral and being formed of a
resilient wear resistant material having a low coefficient
of sliding friction and a high modulus of rigidity, said
seal further compriesing an elastomeric sleeve extending
over the radial face of +the sealing element and of an
adjacent portion of the bush which is remote from the one
element, said sleeve applying a radial force to the seal in
the direction of the one element and an axially compressive
force on the seal, the bush being adapted to be supported
by the other element.

2. A seal as- claimed at claim 1 wherein a further bush is
located at the other end of the sealing element and is
integral with the other end of the sealing element.

3. A seal as claimed at claim 1 or 2 wherein anyone of
the sealing element has the configuration of a single helix
having a length in excess of one revolution. '

4. A seal as claimed at c¢laim 1 or 2 wherein anyone of
the sealing element has the configuration of a double helix
each helix being 180° out of phase with the other and
having a length in excess of one half of a revolution.
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4 .‘“

and -

i's intended to be cl anpi ngly engaged between the, bearlng 18.,w
the housi ng 12,Le»prGV|de for retention of the seal *-- wthin the other
‘el ement 127 Q rther conpri ses an el astoneric sleeve 23 which
is recei ve\(“\““w \;\“ i or facetlf~the sealing el enent
. " s * _
5. A seal as claimed at claim 2, 3 or 4 as dependant on

‘claim 2 wherein one bush is circumferentially discontinuous

and is capable of some resilient radial movement.

6. A seal as claimed at claim 5 wherein the further bush

comprises the one bush.

7.  A seal as claimed at any one of the preceding claims
wherein the radial face of the adjacent portion of each
bush is formed with an annular ridge said sleeve extending

over the protrusion.

8. A seal as claimed at anyone of the preceding claims

wherein the one element comprises a shaft and the other

elements comprise a housing said seal being accommodated
within a shroud supported from the housing to surround the
'seal'shaft,'Said shaft being adapted to enable £fluid to

enter the space between the sleeve and the shroud. -
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17 'and’of the bushes including the annular ridges 1$Tﬂﬁﬁ

hereon.™ -

=

bar bed configuration of each ridge 18 serves to prevent ax{ﬁiﬁ%ﬁVéq&ggi
'of the sleeve from the sealing 10yglement to ensur &ttrat. the Sl eeve

23 is
of the

retained in position over the sealing elenent. The di nensions

el astoneric sleeve 23 are such that on its application over

seal a radially conpressive force is applied to the bushes and the

seal i ng

the sealing elenent it is abl e

t he

elenent. In addition dugj application of the sleeve 23 over
é%gggéégtretched- axially between the

protrusi onsympPb@@ddedalon opposed seals to provide for sone axial

A seal for use between a pair of elements (11 and 12) which
are capable of relative movement with respect to each other
where one element (11) has a substantially circular cross
section, said seal comprising a bush (16) configured to be
received in close abutting relationship with the one
element (11) and being associated at one end with a sealing
element (17) of corresponding cross-section, said sealing

 element (17) having a helical configuration, the opposed

axial faces of the helix are of complementary configuration
and'areﬂin close abutting relationship, the ' opposed axial
faces of the helix and each bush are of a complementary
configuration and are in close abutting relationship, said
bush (16) and sealing element (17) being integral and being
formed of a resilient wear resistant material having a low
coefficient of sliding friction and a high modulus of
rigidity, sald seal further comprising an elastomeric
-gleeve (23) extending over the radial face of the sealing
element and of an adjacent portion of the bush which is
remote from the one element, said sleeve (23) applying a
radial force to the. seal in the direction of the one
element and . an axially compressive force on the seal, the
bush (16) being - adapted  to™ be ‘supported by' the other
element.

i



{
conpression of the sealing element 17. As a result the sleeve 23"
serves to apply an axial force between the bushes 20 and the bb&llng
el ement such that the opposed axial faces of the sealing el enent and
. bushes and of each turn of the helﬁ the sealing elenent are
,held in close abutting rel ati onship /ghd because of their
conpl enentary configuration a segling .relationship is formed between
25 them In addition the ragiial coeQression which is appllqd-J to the
sealing elenent 17 by=the | eev 23 and the. resilient nature of the

~helix of the sealing elgment s to ensure that the seal el enent

Is clanpingly received

= o
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<over*the shaft 11 and further serves to enhance its sealihgs “rengagenent’
<wifh the shaft. Furthernore the capacity of the 30 oné bushi*138' At . i
P : L I <
iradially expand or contract serves to ensure t he application of &

- clamping force by the bush to maintain it in close abutting sealing
irelationship with the shaft - Furtherpgore if during use a fluid pressure
“is generated in t he space between the“exterior of the seal and the
:second 35 element 12 the influence of such fluid pressure on the
: sl eeve 23 serves to increase the clanping engagenment of the
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Thevseal according to the enbodlnent is intended for use in a
c¥rcunstance where it is necessary to provide a seal 5’ ar0und ‘a rotatlng
“shaft 11 which 1is supported from a housi ng 12: _Ihrough ‘a bearlng

13. . The seal 14 has a generally cylindrical conflguratlon is
adapted to be slidably received ver the shaft 11 and to be supported
fromthe housing 12. 10 The seal 50nprises a pair of end bushes 15 and

16 which are axially spaced fromeach other by a sealing elenment 17

22
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,Wheré the end bushes 15 and 16 and the sealing element 17 are formed to
~$Pe.integral with each other. 15 The sealing el enent.. 17 cgnprlses a. hellx
“ and one end of the helix is integral with one end bush 15-‘whi'l'e the ot her
end of the helix is integral with the other end bysh 16::The* bushes 15
and 16 and the sealing elenent 17 %/8 formed of a 20desiHrient” Wiear
resistant material whi.ch has a substantially |-ow coefficient of slldlng
friction and a hi gh nodul us of rigiaﬂky. In addition the opposed axia
faces of the helix and the opposed pxial faces of gshe helix and the

bushes are 133 ]22 123
123 N
> ,js '
s V/////I//AV% NS 13
N
z b \"”/’rg 52
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of. a ‘C ORIPSHREEIAS Bde R dlguratlon and: are |n Q* E ﬁbytthng 25 relatlonshlp

Mﬁth eac outer face of .each: Bu 15 -and: 16 f@ran mnth
ann 8 which is fé#ﬁ%dF"TD “fiave " a barbed

conflgur gently sloping face proximte the 30 seallng
el ement 17 and a sharply |ncllnedMBROMéDpéﬁaLcular face renote from the
sealing elenent. The one bush which is renote fromthe bearlng

13 is al sg disc |rcunferent Y. t

end facesTH g W%ﬁ Fﬁi €S, %% R 4%4 ﬁ%ﬁ%iwaacﬁon and/or
to a seal which is to be used in providing sealing
engagement bhetween two members which are capable of
relative movement with respect to each other.

One particular application of the invention relates to a
seal which can be used to provide a seal between two
elements capable of relative rotation with respect to each
other while another particular application of the invention
relates to a seal which can be used to provide a seal
between two elements capable of relative axial movement
with respect to each other such as with an axially
reciprocating shaft.

10

15 In one form the invention resides in a seal for use between

a pair of elements which are’ capable of relative movement
with respect to each other ‘where one element has a
substantially circular croes section, said seal comprising
é bush confiqured to be received in close abutting
20 relationship with the one element and being associated at
one end with a sealing element of corresponding-
cross—section, sald sealing element having a helical
confiquration, opposed axial faces of the helix are of
complementary configuration and are in close abutting
relationship, the opposed axial faces of the helix and said
bush are of a complementary configuration and are in close
abutting relationship, said bush and sealing element being
integral and being formed of a resilient wear resistant
material haviﬁg a low coefficient of sliding friction and a
high modulus of rigidi;y, said seal further comprising an
elastomeric sleeve extending over the radial face of the
sealing element and of an adjacent portion of the bush
which is remote from the one element, said sleeve applying
a radlal force to the seal in the direction of the one
element and an axially compressive force on the seal, the
bush being adapted to be supported by the other element.

25
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35 expansi on of the one bush 15. The other bush - 16'i§ f Cii g 'y
outer end with a radially dlrected flapg e e e
seal i ng elenenp and Lfffgujﬁf*ﬁgﬁfphtgj cl oser abutting

5

10

15

20

25

30
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According to a preferred feature of the invention a further
bush is located at the other end of the sealing element and

'is integral with the other end of the sealing element.

According to a further preferred feature the sealing
element has the configuration of a single helix having a
length in excess of one revolution.

According to an alternative preferred feature the sealing
element has the configuration of a double helix each helix
beéing 180° out of phase with the'qther and having a length
in excess of ohe half of a revolution.

According to a preferred feature of the invention one bush
is circumferentially discontinuous and is capable of some
resilient radial movement. Preferably +the further bush
comprises the one bush. '

According to -a further preferred feature of the invention
the radial Fface of the adjacent portion of each bush is
formed with an annular protrusion.

The invention will be more fully understood in the light of
the following description of one specific embodiment. The

descrlptlon is made w1th referepce to the accompanylng'
draw1ngs of"’ whlch'-

Figﬁre 1 is a schematic sectional elevation of a seal
according to the embodiment in 9051tlon between a pair
of elements-

Figure 2 is a schematlc partially cutaway 1sometr1c
view of the seal according to the embodiment;

Figures 3 and 4 illustrate two further alternative
embodiments;

Figure 5 is a schematic sectional elevation of a
fourth embodiment; and |
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15 of the 1 hodient —pay- . omtted and
the el astoneric sleeve may be recelVed—bver the axial end face of the
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fifth embodiment.

The seal according to the embodiment is intended for use in
a circumstance where it is necessary to'provide a seal
5 around a rotating shaft 11 which- is supported from a
housing 12 through a bearing 13. The seal 14 has a
generally cylindrical configuration, 4is adapted to be
slidably received over the shaft 11 and to be supported
from the housing 12. ' ' |

1o
The seal 14 comprises a pair of end bushes 15 and 16 which
are axially spaced from each other by a sealing element 17
where the end bushes 15 and -16 and the sealing element 17
are formed to be integral with each other.

15 ' ' _
The sealing element 17 comprises a helix and one end of the
helix is integral with one end bush 15 while the other end
of the helix is inteqgral with the other end bush 16. The
bushes 15 and 16 and the sealing element 17 are formed of a

20 resilient wear resistant material which has a substantially
low coefficient of sliding friction and a high modulus of
‘rigidity. In addition the opposed axial faces of the helix
and the opposed axial faces of the helix and the bushes are
of a complementary configuration and are in close abutting

25 relationship with each other.

The outer face of each bush 15 and 16 is formed with an

annular ridge 18 which is formed to have a barbed

configuration having a gently sloping face proximate the
sealing element 17 and a sharply inclined or perpendicular

face remote from the sealing element. The one bush 15

which is remote from the bearing 13 is also discontinuous

circumferentially\such that it has two radial end faces 20

and 21 ‘which allow for .somé radial contraction and/or

35 expansion of the one bush 15. The other bush 16 is formed

at its outer end with a radially directed flange 22 which

30



and each portion of the helix extends npUeJUha n3half

the. invention the sealing elenent Ay ‘conprise a diubk
‘the seal and overlaps with the oﬂh@r “P@rtEon: |

10

15

20

25
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enbodi nent at Figure 5 relates to a searl “of & * simlar form to
that of thgs fintandedrbeslipenelanpingly enga drb&&mmdungﬂﬁeﬂnﬁannmg 13

numeral s hav be%n usheguéfng gfi ‘go provide ror (%'ee I (i:lon or?%%gtéeal

within the other element 12.

The seal further'comprises an elastomeric sleeve 23 which
is received over the exterior face of the sealing element
17 and of the bushes including the annular ridges 18
thereon. The barbed confiquration of each ridge 18 serves
to prevent axial movement of the sleeve from the sealing
element +to ensure that the sleeve 23 is retained in
position over the sealing element. The dimensions of the
elastomeric sleeve 23 are such that on its application over
the seal a radially compressive force is applied to the
bushes and the sealing element. In addition . during
application of the sleeve 23 over the sealing element it is
able to be stretched axially between the protrusions
provided on opposed seals to provide for some axial
compression of the sealing element 17. As a result the
sleeve 23 serves to apply an'axial force between the bushes -
and the sealing element such that the opposed axial faces
of the sealing element and bushes and of each turn of the
helix of the sealing element éré held in close abutting
relationship and Dbecausé of their complementary

.configuration a sealing relationship is formed between

them. In addition the radial compression which is applied
to the sealing element 17 by the sleeve 23 and the
resilient nature of the helix of the sealing element serves
to, ensure that the sealing element is clampingly received
over the shaft 11 and further serves to enhance its sealing
engagement with the shaft. Furthermore the capacity of the
one bush 15 to radialiy exband or contract serves to ensure
the application of a clamping force by the bush to maintain
it in close abutting sealing relationship with the shaft.
Furthermore if during use a fluid pressure is generated in
the space Between the exterior of the seal and the second

35 element 12 the influence of such fluid pressure on the

sleeve 23 serves to lncrease the clamping engagement of the

eet Has Been Replaced
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20 .The difference in the case of the fourth enbodlnent redétes Mo

the presence of a shroud 24 which serves tuwﬂwiﬂe L | sealT The_w?
shroud is cylindrical and is dlnenslbln“fd-___gggﬂﬁlgs J recei'ved over the
assenbl ed seal mnth sone clearance = end 25 of the shroud is

out var Iy TSt ERBEn, SIRRY i Sne bulll (15%! inch?" Bibey bitking |

formed wi t:he?aatdxpamm@ Zgwthchl:hes shaft and Ghmqmrrf&ﬁ)onm]em/ﬁth

the outer g L@ns of the shaft 30 (not shown) to ensure there is
- m ni mum cl'éarance wth the

5 According to a second embodiment, as shown at Figure_3, the
one bush element 15 of the previous embodiment may be
omitted and the elastomeric sleeve may be received over the
axial end face of the helix.

- 10 According to a third embodiment, as shown at Figure 4, of
the invention the sealing element may comprise a double
helix and each portion of the helix extends more than half
way round the seal and overlaps with.the other portion.

15 The fourth embodiment at Figure 5 relates to a seal of a
similar form to +that of the first embodiment _and

corresponding reference numerals have been used in Figure 5
for identical components.

20 The difference in the case of the fourth embodiment relates
to the presence of a shroud 24 which serves to protect the
seal. The shroud is cylindrical and is dimensioned to be
received over the assembled seal with some clearance. One
end 25 of the shroud is open and abuts the flange 22 and is .

25 itself formed with an outwardly extending annular flange
26. '

The other end 28 is formed with an opening 29 which is in
close correspondence with the outer dimensions of the shaft
(not shown) to ensure there is minimum clearance with the
shaft. TIn addition the length of the shroud is such that
when the seal 14 is received within it the outer end of the

seal sealingly abuts with-the inner face of the other end

of the shroud.
35

30

Tn addition the inner diameter of the shroud corresponds
substantially with the outér circumference of the seal.
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shaft. In addition the |ength of the shroud i s such tharﬂﬂu gnzghe
seal 14 is received within it the outer en J Lh% : seal_&eaHJgﬁ@r~
abuts with the inner face of the othepaend U UL Qﬁf {he shroud. 35

e T e

substantially with the outer circunference of the seal .
The effect of such is to prevent the entry of particles in

to the zone between the seal and the shaft. @ This is of
relevance where the seal 1is used with fluids containing
particulate material such as slurries.

To enable the f£luid pressure to bear upon the elastomeric
seal the circumferential wall of the shroud 1s formed with
apertures 30. ' '

10 The seal of the fourth embodiment provides a seal housing _
or cartridge which can be located over a shaft and within a
housing where the flanges 22 and 26 of the seal and shroud
are clamped together when the housing is assembled after
location of the seal. -

15

The seal of the fifth embodiment shown at Figure 6 relates

to a circumstance where a liquid is located to each side of

the seal and it is necesgary to preven% leakage of both
liquids. The seal 114/two portions/as such comprises two

end bushes 115 (only one is shown) and a central bush 116

where the end bushes 115 are each separated from the

central bush by helical sealing elements 117 (only one is

'shown) which are integral with the bushes. The portions of

the seal are each of a similar form to the seal of the

25 first ;eﬁbodiment' where the other end bush 16 of the first
embodiment takes the form of the central bush 116 which

supports a <flange 122 to enable clamping engagement in a
housing.

20

30 A separate sleeve 123 is received ovér each sealing element
and the annular ridge 11 of the adjacent bushes. '

In the case of the f£ifth embodiment the seal 114 is
accommodated in a shroud 124 which has a generally
35 cylindrical configuration. The shroud has an open end with
ﬂa_diameter correSPOnding to the diameter of the flange 122

——
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The: effect -of such is to prevent the entry of partlcles in.:
"between the seal and the shaft. This

10

15

20

25

30

35
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at-e- rat-e’ ¢! stch™as sl urrieg.”

and comprises an outer portion correspoudlng in length to

the width of the flange and a portion of the length of one

portion of the seal. At the inner end of thé outer portion
the internal diameter of the innér portion of the shroud is
reduced to be less than that of the flange 122 and greater
than one of the portions of the seal. The 1length of the
inner portion is a little greater than that of one portion
of the seals. While the internal dimension of the shroud
is such that the seals are received therein with some
degree of clearance between the respactive end of the seal
and the inner axlal face of the shroud and between the
internal radial walls of the shroud and the seal. As a
;eadlt the elastomeric sleéves to each side of the flange
122 are subjected to the fluid pressure which exists to

each side of the seal.

The open face of the shroud is closed by an end cap 131 to
retain the seal in position within the shroud. To clamp
the flange 122 within the shroud an annuldr spacer 132 is
located in the outer portion of the shroud between the end
cap 131 and the sghroud 122 and an O-ring seal 133 is
located to the other side of the flange 122.

The seal of the fifth embodiment 1is dimensioned and
configured to be received in a -housing to sealingly

accommodate a shaft in the housing where a liquid 1is
located to each side of the geal.

Each of the embodiments described above can be used with a

shaft which is capable of rotation and/or reciprocation
with respect to a support housing.

In particular the 1nvention need not bes limited to the
application. described in relation to the embodiment in and
is applicable to a circumstance where the reciprocating
and/or rotating element is outermost. '
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To énable the fluid pressure to bear upon-the elastone_”ﬁ -ea1 the~~ i
circunferential wall of the shroud is formed{vthjl 19 fturesii30.4.¢.10 Thé
seal of the fourth enbodi nent prOVIdGSSa 'seal hou51é§p —orcart i dge—="
whi ch can be |ocated over a shaft and“Wrthin a ~“~holusing where the fl anges
22 and 26 I o e et en th ousin
'S assent) 56 SFCUIE bF SbpreifiPed cf, AR acopd® Y HEL ‘pfediiE! "
invention need not be limited to the particular scope of

the embodiment described above.

5 As will be seen, the invention provides a number of
different aspects and, in general, it embraces all novel
and inventive features and aspects herein disclosed either
explicitly or implicitly and either singly or in combination
with one another. Moreover, the scope of the invention is

10 not to be construed as being limited by the terms and '
expressioqs used herein merely in a descriptive or
explanatory sense.
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fifth enbodi ment shown at Figure 6 relates P to ST
CI rcu il ﬂ U“ quid is locate to each si de of t he s‘e’a*l a:nd |t
1S nec | eakage of h !_. T S

I-i qui ds. The seal 114/ two portlons/as such conprlses WO 20 end b_shes
115 (only one is shown) and a central bush 116 where ' the ‘end bushesL
115 are CkERIMS separated fromthe central bush by | LI calf Bellli nops 'i

Ot Ene R obapl Pk o, G B B el Linitim b

the capable of relative movement with respect to each other
wvhere one element has a substantially circular cross
section, said seal comprising a bush configured to be
received in close abutting relationship with the one
eleﬁent and being associated at one end with a sealing
element of corresponding cross—-section, said sealing
element having a helical configuratioh, opposed axial faces
of the helix are of complementary configuration and are in
close abutting relationship, the opposed axial faces of the
helix and each bush are of a complementary configuration
and are in close abutting relationship, said bush and
sealing element being integral and being formed of a
resilient wear resistant materjal having a low coefficient

‘of sliding friction and a high modulus of rigidity, said
seal further cémprising an elastomeric sleeve extending
over the radial face of the sealing element and of an
adjacent portion of the bush which is remote from the one
element, said sleeve applying a radial force to the seal in

" the direction of the one element and an axially compressive
force on the seal, the bush being adapted to be supported
by the other element. |

2. A seal as- claimed at claim 1 wherein a Further bush is
located at the other end of the sealing element and is
integral with the other end of the sealing element.

3. A seal as claimed at claim 1 or 2 wherein anyone of
the sealing element has the configuretion of a single helix
having a length in excess of one revolution.

4. A seal as claimed at claim 1 or 2 wherein anybne of
the sealing element has the configuration of a doubie helix
each helix being 180° out of phase with the other and
having a length in excess of one half of a revolution.

i m?in
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enbodi nent where the other: endibush 16 -of - the flrst enbodlﬂentn

T T e ﬁ“:“"fﬁgu%gj‘m ook .-f-‘e§32812%2.2£

ovef eacH séal i*ng el enment mmular ridge 11 of the

bushes. In the case of the fifth enbodi ment the seal 114 is

§.ed g sgalShEOU(ial%nze%W c a_uusz, 33 ofegeLd! h&pendant on

claim 2 wherein one bush is circumferentially discontinuous
and is capable of some resilient radial movement.

6. A seal as claimed at claim 5 wherein the further Dbush

comprises the one bush.

7. A seal as claimed at any one of the preceding claims

wherein the radial face of the adjacent portion of each
bush is formed with an annular ridge said sleeve extending
over the protrusion.

8. A seal as claimed at anyone of the preceding claims
wherein the one element comprises a shaft and the other

. elements comprise a housing said seal being accommodated

within a shroud supported from the housing to surround the
seal shaft, sald shaft being adapted to enable <£fluid to
enter the space between the sleeve and the shroud.

This Sheet Has Been Reﬂ
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35 cylindrical configuration. The shroud has an open end mnth a dlaneter
corresponding to the dianeter of the flange 122 b e

7 and conprises an outer portion corresponding il th-to . -4
width of the flange and a portlon of the,ﬂength of one i

ABSTRACT

” Dats 1BJUL 1996

IMPROVED SEAL

A seal of substanhally circular cross-section, being associated with @ seahng
element (17) having a helical canfiguration, the opposed axial faces of the helix
‘and each bush are of a complementtary configuration and are in close abutting
relationship, said bush (16) and sealing element (17) being integral and being
formed of a resilient wear resistant material having a low coefficient of sliding
friction and a high modulus of rigidity, said seal further comp:rising an
elastomeric sleeve (23) extending aver the radial face of the sealing element
and of an adjacent portion of the bush which is remote from the one element,
said sleeve (23) applying a radial force to the seal in the direction of the one
element and an axla(ly compressive force on the seal, the bush (16) being
adapted to be supported by the other element.

Flgure 1
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portion of the seal. At the i nner end of the outer portion ~. the internal
di ameter of the inner portion of the shroud is 5 reduced :to-be-less than-

that of the flange 122 and greater t han one of the portlons of: 4-he seal .
The length of the inner portionis alittle great'V &t hat - of “one
portion of the seals. Wile the |ni? nal di nensi on.of " t-he:-~shroud...
Is such that the seals are recei therein wthsoeme. 10 degree Of
cl earance between the respective end of the seal and the, Bqﬂﬁ[ aX|éI
face of the shroud and between the i nternal radial®walls b e A%ud
and the seal. As a result the elastoneric sleeves 10" each Slde of*
the fl ange o
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122 are subjected to the fluid pressure which exi sts‘m'to 15. each SI de of
the seal . The open face of the shroud is closed ti Yain: end G 131 tq
retain the seal in position within the shroud. To cli —the-- -
122 within the shroud an annul ar spacer 132 is 20 | ocat.ed-i-n- t-he- auter
portion of the shroud between the endpss cap 131 and srthershroud . 122
and an Oring seal 133 is | ocat ed"t_'t he ot her SI d@ of Lﬁf jULaQ% 122
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The seal of the fifth enbodinent is dinensioned and 25 conflgured
to be received in a housing to sealingly aqcannndate”a;shaft

the housing where a liquid is | ocated to each' rde- of the ;seal . h
Each of the enbodinents described above can be used With & 30,§hafL;ﬁﬁ?ch
is capable of rotation and/or reC|proc§y50n W t B pecL,Io a.support
housi ng.- In particular the invention neetnot be || fo t-he::
application described in relation to the enmbodi ment iR
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35 is applicable to a circunstance where the reci procating - and/or—
rotating el ement is outernost. i Vi ge R
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It should be appreciated that the scope of the present.  .i-nvéntion~—i
need not be limted to the particular scope of- the enbodlnent descriﬁe

above. .5 and inventive features and aspects ,i__,lSC|ééed el .
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CLAINB 1. A'seal for use betmeen a pair of elenents mhlcﬁ are- capable ”f
> relative novement with respect to each other where one elene 1h@§LaﬁEﬁ

substantial ly C|rcular cross section, jsald seal conpri a@flrst “bush.
configured to be

IMPROVED SEAL

THIS INVENTION relates to a seal and in particular relates
to a seal which is to be wused in providing sealing
engagement bhetween two members which are capable of
relative movement with respect to each other.

One particular application of the invention relates to a
seal which can be used to provide a seal between two
elements capable of relative rotatlon with respect to each
other while another particular application of the invention
relates to a seal which can be used to provide a seal
between two elements capable of relative axial movement
with respect to each other such as with an axially
reciprocating shaft.

10

15 In\one form the invention resides in a seal for use between

a pair of elements which are' capable of relative movement
with respect to each other where one element has a
substantially circular cross section, said seal comprising
a bush configured to be received in close abutting
20 reiationship with the one element and being associated at
one end with a sealing element of corresponding
dross—scction, sald sealing element having a helical
configquration, opposed axial faces of the helix are of
cpmplementary configuration and are in close abutting
relationship, thé'oppdsed axial faces of the hélix and Said
bush are of a compleméntary configuration and are in close
abutting relationship, said bush and sealing element being
integral and being formed of a resilient wear resistant
‘material having a low coefficient of sliding friction and a
high modulus of rigidity, said Seal further comprising an
elastomeric sleeve extending over the radial face of the
sealing element and of an adjacent portion of the bush
which is remote from the one element, said élecve applying
a radial <force to the seal in the direction of the one
element and an axially compressive force on the seal, the
bush being adapted to be supported by the other element.

25

30

35



réeceived in close radially abutting relationship wth- th one elenent?
* and being associated at one end with a sealing elenent.-h ? gﬁ?llng

el"ement having a helical configuration, :%pposed axi al fages. .o the h

are of conplenentary configuration and are in close abutting relatlonshlp,

the opposed Zs¢e¥diagesoor prefexmed firnpture ik the clvventiohprefunthey

configurati qf, &0 sai §calta %lto%ﬁ(? HUHdr ¥hd | &éﬁé’r&v?@él?m s@h gmBHENa@Rd

seal ing el enent_being |nti%ra and being forne a resil wear
resi stant net®riztegialnyifh dhe edariand of t&eoﬁmlmgcel@meahd a high
nmodulus of rigidity, said

5 According to a further preferred feature the sealing
element has the configuration of a single helix having a
length in excess of one revolutiom.

According to an alternative preferred feature the sealing

10 element has the configuration of a double helix each helix

| beéing 180° out of phase with the other and having a length
in excess of one half of a revolution.

According to a preferred feature of the invention one bush

15 is circumferentially discontinuous and is capable of some
resilient radial movement. Preferably the further bush
comprises the one bush. |

According to a furthér preferred feature of the invention
20 the radial face of the adjacent portion of each bush is
formed with an annular protrusion.

The invention will be more fully understood in the light of
the follow1ng descrlptlon of one spec;flc embodlment. The

descrlptlon is made with referepce to the accompanylng
draW1ngs of”’ whlch'-

25

Figure 1 is a schematic sectional elevation of a seal
according to the embodiment in position between a pair

30 of elements; '

' Figure 2 is a schematlc partially cutaway 1sometr1c

view of the seal according to the embodlment-
Figures 3 and 4 illustrate two further alternative
embod;ments;

35 . Figure 5 is a schematic sectional elevation of a
fourth embodiment; and



séal - further conprising an elastoneric sleeve-extending:iover:the radial
face of the sealing elenent and of an adjacent portion of the bush 1
which is renote fromthe one el enent, sdi d ‘sl eeve applygng~a agJEL ﬁﬁ?ce'
to the seal in the direction of the one elenent and an essive
force on t h el% eiaﬂltellﬂedb tohbeeicigmpingla angaged betyeen cther bearingodfer

| t. dqat b h ted
:t e{rﬁg opp05| e SIE ? ﬁ%ﬁh@;ea‘él ng@&g?emf%@rfdfhféet?%g?g%u g g L—,Q&i © :
i ntegral wi twiiliin other osherofelemendedi2.ng el enent . '
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5

5 The seal further comprises an elastomeric sleeve 23 which

is received over the exterior face of the sealing element

17 and of the bushes including the annular ridges 18
thereon. The barbed configuratlon of each ridge 18 serves

to prevent. axial movement of the sleeve from the sealing

10 ejement to ensure that the sleeve 23 is retained in

' position over the sealing element. The dimensions of the
elastomeric sleeve 23 are such that on its application over

the seal a redially compreesive force is applied to the
bushes and the sealing element. In addition during

15 application of the sleeve 23 over the sealing element it is
able to be stretched axlally between the protrusions
_provided on opposed seals to provide for some axial
compression of the seallng element 17. BAs a result the
sleeve 23 serves to apply an axial force between the bushes -

20 and the sealing element such that the opposed axral faces

of the seallng element and bushes ‘and of each turn of the
-helrx of the seallng ‘element are held in close abuttlng
' relationship ‘and ' becausé of  their complementaryu
‘configuration a sealing relatlonshlp is formed between

25 them. In addition the radial compresslon which is applied

to the 'seallng element 17 by the sleeve 23 and the
resilient nature of the helix of the seallng element serves
to, ensure that the seallng element is clampingly received
over the shaft 11 and further serves to enhance its seallng
engagement wrth the shaft. Furthermore the capacity of the
one bush 15 to radlally expand or contract serves to ensure
the appllcatlon of a clamplng force by the bush to malntaln
it in close abuttlng seallng relatlonshlp with the shaft.

Furthermore if durmng use a fluld pressure is generated in,
the space between the exterior of the seal and the second

‘35 element 12 the J.nfluence of such £luid pressure on the
sleeve 23 serves to lncrease ‘the clamplng engagement of the
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. 37 Acseal as clained at claim1 or 2 wherein the seallng f
. conflguratlon of a single helix having a length in exc $@Kot

2 revol ution, 4. A seal as clained atzclaim1l or *Fhe seallng
@ cl ement has the configuration of a double helix each helix being J[err]

| out of phase withpj e gt N 134 RHeHheLd PHED ddCEISRSE 81e0RE1BE' beoh °

2 revol ution.
> fifth embodlment.

The seal according to the embodiment is intended for use in

a circumstance where it is necessary to provide a seal
5 around a rotating shaft 11 which is supported from a
housing 12 through a bearing 13. The seal 14 has a
generally cylindrical configuration, is adapted to be
slidably recelived over the shaft 11 and to be supported
. from the hou31ng 12. ' '
10

The seal 14 comprises a pgir of end bushes 15 and 16 which

are axially spaced from each other by a sealing element 17
| where the end bushes 15 and -16 and the sealing element 17
i ' are formed to be integral with each other.
§ 15 _ | | ’ _
; ~ The sealing element 17 comprises a helix and one end of the
helix is integral with one end bush 15 while the other e@d
of the helix is integral with the othér end bush 16. The
bushes 15 and 16 and the sealing element 17 are formed of a
20 resilient wear res;stant material which has a substantlally
low coefficient of slldlng friction and a hlgh modulus of
rigidity. In addition the opposed axial faces of the helix
and the opposéd'axial faces of the helix and the bushes are
of a complementary configuration and are in close abuttlng
relat;onshlp with each other.

25
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The outer face of each bush 15 and 16 is formed with an
~ annular ridge 18 which is formed to have a barbed
; . configuration having a gently sloping face proximate the
% - 3°sealing element 17 and a sharply inclined or perpendicular
s face remote from the sealing element. The one bush 15
' which 1is remote from the bearlng 13 is also discontinuous
clrcumferentlally such that it has two radial end faces 20
and 21 which allow for some radial contraction and/or
35 expansion of the one bush 15. The other bush 16 is formed
at its outer end with a radially directed flange 22 which




i | 5 .l,-.

‘A'seal as claimed at claim2, 3 or 4 as dependent onj "

10

15

20

25
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sealing element and one bush 15 into’ closer abuttlng_

relationship with the shaft and enhance the sealing
function. '

According to a second embodiment, as shown at Figure 3, the
one bush element 15 of the previous embodiment may be
omitted and the elastomeric sleeve may be received over the
axial end face of the helix.

According to a third embodiment, as shown at Figure 4, of

A1 L1

the invention the sealing element may comprise a double

helix and each portion of the helix extends more than half
way round the seal and overlaps with the other portion.

The fourth embodiment at'Figure 5 relates to a seal of a
similar form to that of the first embodiment and
corresponding reference numerals have been used in Figure 5
for identical components.

The difference Ln the case of the fourth embodiment reletes
to the presence of a shroud 24 which serves to protect the
seal. The shroud is cylindrical and is dimensioned to be
received over the assembled seal with some clearance. One
end 25 of the shroud is open and abuts the flange 22 and is

itselt formed with an outwardly extendlng annular flange
26.

The other end 28 is formed with an opening 29 which is in
close correspondence with the outer dlmenSLOns of the shaft
(not shown) to ensure there is ninimum clearance with the
shaft. In  addition the length of the shroud is such that
when the seal 14 is received within it the outer end of the

seal sealiugly abuts with the 1nner face of the other end
of the shroud.

In addition the inner diametser of the' shroud corresponds
substentlally w1th the outer circumference of the seal.’




cia|n12 wherein one bush is C|rcunferent|ally di sconti nuous and is capable
of sonme resilient radial novenent. 6. A seal as claijed, at-? J Q9
wherein the further bush conprises the 6éne bush. 7. A--seald E-g}alﬁéd
at .any one of the preceding clains wherein the radial face of the adj acent 2
portion of each bush is formed with an annular ridge said sleeve extending "~

The effect of such is to prevent the éhtry of particles in
~to the zone between the seal and the shaft.' This is of
relevance where the seal is used with fluids containing
particulate material such as slurries. |

: To enable the fluid pressure to bear upon the elastomeric
3 ' seal the cilrcumferential wall of the shroud is formed with
i ' apertures 30.

i . 10 The seal of the fourth embodiment provides a seal housing
or cartridge which can be located over a shaft and within a
housing where the flanges 22 and 26 of the seal and shroud
‘are clamped together when the housing is assembled after
P location of the seal. o
: 15 . . |
i The seal of the fifth embediment shown at Figure 6 relates
% to a c;rcumstance where a liquid is located to each side of
the seal and it is necessary to preven% leakage of both
liquids. The seal 114/%wv portions/as such comprises two
end bushes 115 (only one is shown) and a central bush 116
where the end bushes 115 are each separated from the
central bush by helical sealing elements 117 (only one is
~ shown) which are lntegral with the bushes. The portions of
'_the seal are each of a similar form to the seal of the
25 first embodlment where the other end bush 16 of the first
embodiment takes the torm.o: the central bush 116 which
supports a flange 122 to enable clamping engagement in a
housing.

20

30 A separate sleeve 123 is received over each sealing element
and the annular ridge 11 of the adjacent bushes.

In the case of the £fifth embodlment the seal 114 is
accommodated in a shroud 124 which has a generally

35 cylindrical conflguration. The shroud has an open end with
a d;ameter correspondlng to the diameter of the flange 122
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oVén'Lhe'protrusion, 8. A seal as clainmed at anyone of t he precedlng
"clai-ns wherein the one elenent conprises a shaft and theDchqg bhﬁﬁeﬁg&
conprise a housing said seal being acgommopdated within la=sheond- .-
supported fromthe housing to surround the seal shaft, said shroud belng
adapt ed
shr oud.
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the width of the flange and a portion of the length of one -
portion of the seal. At the inner end of thé outer portion
the internal diameter of the innér portion of the shroud is
reduced to be less than that of the flange 122 and greater
‘than one of the portions of the seal. The length of the
inper portion is a little greater than that of one portion
of the seals. While the internal dimension of the shroud

is such that the seals are received therein with some
degree of clearance between the respective end of the seal
and the inner axial face of the shroud and between the
internal radial walls of the shroud and the seal. BAs a |
result the elastomeric sleeves to ‘each side of the flange
122 are subjected to the fluid pressure which exists to

.each side of the seal.

The open face of the shroud 1s closed by an end cap 131 to
retain the seal in position within the shroud. To clamp
the flange 122 within the shroud an annuldr spacer 132 is
located in the outer portion of the shroud between the end
cap 131 and the shroud 122 and an O-ring seal 133 is
1ocated to the other side of the £lange 122,

The seal ot ‘the fifth embodiment ia dimensioned and
configured to be received in a housing to sealingly

accommodate a shaft in the housing where a liquid is
loceted to each side of the seal. '

EBach of the'embodimente described above can be used with a

shaft which ls capable of rotatlon and/or reciprocation
with respect to a. support housing. |

In particular the invention need not be limited to the
application. described in’ relation to the embodiment in and
is- applicable to a circumstance where the reciprocating
and/or rotating element is outermost._
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It should be appreciated that the scope of the present
invention need hot be limited to thé particular scope of .
the embodiment described above.

and inventive features and aspects he
explicitly or implicitly and
with one another.
not to be

disclosed either
er singly or in combination
MoFeover, the scope of the invention is
eofistrued as being limited by the terms and
pressions used herein merely in a descriptive or

3 : Bee.
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CLAIMS _ |
1. A seal for_ﬁee between a pair of elements which are .
capeble .of relative movement  with respect to each other
where one element has a"substanp ally circular cross
section, said seal comprising a, bush configured to be
reeeived in closéudﬁgztting' relationship with the one
element and being assoclated at one end with a sealing
% ' . element : ing ien, said sealing
1 element havxng a helical conflguratlon, opposed axial faces
: of the helix are of complementary configuration and are in
% _ close abutting relationsh;p, the opposed axial faces of the
helix and ‘eaek bush are of a - complementary configuration
and are in close abutting relationship, said bush and
sealing element being integral and being formed of a
resilient wear resistant materjial having a low coefficient
‘of sliding friction and a high modulus of rigidity, said
seal further comprising . an elastomeric sleeve extending
over the radial face of the sealing elemént and of an
adjacent portion of the bush which is remote from the one
element, said sleeve applying'a radial force to the seal in
the direction of the one element and an axially compressive
orce on the seal, the bush being adapted to be . supported
hf the other element.

§
i

! 2. A seal as-clgéged at claim 1 wherein a iu;thei bush.is
! _ aele ot buotb
located at the of the sealing element and ls

1ntegral with the other end of the sealing element.

3. A seal as claimed at clalm 1 or 2 wherein aayene—ef ’
the sealing element has the configuratlon of a SLngle heltz
hav1ng a length in excess of one revolution._

4. A seal as claimed at clalm 1 or 2 whereln-aayeae—efe
the seallng element has the conflguratlon of a double helix
each helix being 180° out of phase with the other and
having a length in excess of one half of a revolution.
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claim 2 wherein one bush is circumferentially discontinuous
and is capable of some resilient radial movement.

6. A seal as claimed at claim 5 wherein the further bush
comprises the one bush.

7. A seal as claimed at any one of the preceding claims
wherein the radial face of the adjacent portion of each
bush is formed with an annular ridge said sleeve extending
over the protrusion.

8. A seal as claimed at anyone of the preceding claims
wherein the one element comprises a shaft and the other
elements” comprise a housing said seal being accommodated
witﬁng a shroud supported from the housing to surround the
seal, shaft, said shaft being adapted to enable fluid to
enter the space between the sleeve and the shroud.

et ey e -7 %



