FACE SEAL FOR RELATI VELY ROTATABLE MEMBERS. This invention relates to face -
.se/aLs opposing fluid | eakage between rel atively rotatable nenbers. The

I hv ‘ﬂ? is applied to a face seal of the kind conprising a g gi.d_sealing
rﬁ ied by a free end of- a coaxial resiliently~deformnmabl 28% 1 § '
havi ng neans at its other end for nounting the sleeve fluid-tight aQn GOhe
menber so as to present the sealing Mg to bear axially against a ’
counterface on another, relatively rotatable, nmenber. It is known in such a
seal, which nmay be referred to as "a face seal of the kind defined", to
provi de FACE: SEAJf fROR RELATDEVERY| ROTATABLE MEMBERSN fluid to be sealed to
be nore or | ess bal anced, such as by the provision of oppositely axially
directed surfaces of appropriate area exposed to the fluid pressure, so as
to achieve a ngiy il aPb1BeaL! 88 Rl Qedile ARA!dAKLLING a0a1 NSt
its counterface, taking 1nto account inherent resilient or applfed

spri ng- | 6adidg leakaye dsstweenr rajjatiire lyr eotattablee mdmberd Vi des a

bal anced face_seal, of the kind def'meg which is of sinple construction, in
“terms of the IRETHENAAT ’asf%RPb)éF stoj 8 face sead 1of sihe dsindfor | ow -

fluid pr s [ ' hescqoli + \Wart ms of ,interna
conbusltoi gﬁﬁggg?%}a‘?%n sgenab%'aasign%l gllggp%%gg&r g)&'l %? ege a?f&drequi red
seal i ng ofng toasiia] efdsitidmtby defbemablei sllrviey Haha i aneandd

proportions,of the resiljently deformabl e*sleeve. According to the
i nvent i @At }ﬁsa°F§@§'§ﬁd é%rtW@PRFhESdﬁthéé?eVﬁeﬁl&ﬁdﬁ&ﬁﬂh@'@mfornable

Zlneeve '6né HBHbEZY s 3Y VB PreSthEVERENLED1 i RgIR AN P Hday €U val ent to |

axially against a counterface on another, relatively

rotatable, membey:.

It is known in such a seal, which_méy be referred to
as "a face seal of the kind defined", to provide for the
effect on the seal of the pressure of fluid to be sealed
to be more or less balanced, such as by the provision of
oppositely axially directed surfaces of appropriate area
exposed to the fluid pressure, so as to achieve a |
required resultant bea:iﬁg load of the seéling ring
‘against its counterface, -taking into account inherent
resilient or applied-spring-loading of the sealing ring.

The present invention provides a balanced face seal
of the kind defined which is of simple construction, in
terms of the shape and only a few parts, is particularly
suitable for low fluid pressures, such as exist in the
cooling water systems of internal combustion engines, and
enables a fluid pressure balancing and required sealing
ring loading effect to be achieved simply by the shape and
proportions of the resiliently deformable sleeve.

According to the invention, in a face seal of the kind
~defined, the resiliently deformable sleeve is a moulded

elastomeric sleeve which .is geometrically equivalent to an



-Zl axi ally opposed pair of frusto-conjcal parts joined pivotally toget er
.at their l'arger diameter, the larder diameter portions of the QC
#f rusto-conical parts of the sl eeve forning a circunferential flexible '
“junction with a circum ferential grooyg in which is seated a garter
. spring,: the snaller diameter rims form fig respectively the free end of the

sl eeve'to carr the sealipg rjing %Ehg the other end of the sleeve having the
Thounti ng me&Adl1ynePnased Rakr f R SEQrG@BFEaéygﬁé&SMmQﬂ?eq n use, is.

exposed to E%t&rﬂ nltrﬂe%é){l‘% uld {10 PE fS@gSQ 899me¥ YL S r¢fe U '%E‘rgee:a' i ng

ring an axPal “bear avi ng a val ue depen ent on’t he an

conicity aﬂdaﬁh@e@(lpﬁirﬁm hef OEhé hﬁrﬂiétlét-eoﬁﬁzaa(}.a agast sbfartrhet bteeaei 0 of
- the diameters of the free end and npunting end of the sleeve. The |engths

and coni ci fpraingnha fqummuﬁ;eﬁmeiabaf lexbblenhjunrsion witdr @ r?thOr@'

-l everage o gl st em and. t.he, rati o _of. the dlaneters f e ends .of
t he sl eeveEeEV\,ﬁté%q' %&‘%{‘?‘le]snt"ﬂ'él?}? n%s ?e%['ﬁ?ia?l BRESFLt RE TSt I eyst em
can be sel eﬁhqqetro@awfeteéldqsixﬁ@dfdﬁhﬁﬁ$Ofégpeclaswe?nthlae FrRE0 e Yol em
and the axis of the seal design of the sleeve fo achieve equival ence

with a cal ‘éheasé@esr@ggm canswsemhe heealingt rifgsandetihiel mtdnepr exsliraf on the
sl eeve cang Iance ired to pbtain a re wrggl ri é)ad of: the
‘seal i ng ri hg® eF?%: %93 q?ﬁ?%+%%dﬂefﬁﬁ’a €483 §W%H FE i se
the inhereat tbggillel ¥t HcHe] ash On%é | Ci §BkRpbakd' % rt%@ %sé&@ldﬂ of

t he seallng ring, augnmented by the arter spring, and al so
f rust o- conftuiids Itiapbeofseta:ieed ragd eevdemf:s tdm thei sgafhdngt hre.qg aa't iageilal

 agvantage sk b S Bl ATk e SbhBaLRR. o abell it

- descri bed, cBﬁ:.\‘l@!&yOfan@(%'HH %xi’éﬂ hlét?éﬁﬁ?“&f Eﬁet E%@Q%Q%%ﬁ)earlg ISHr.@é@ ngs,

" and the ratio of the dlameters of the free end and mounting
end of the sleeve.__ | | _ |

The lengths and con1c1ty of the frusto=-conical parts

of the sleeve determ;ne the leverage of the toggle system
and the ratio of the_diameters of the ends of the sleeve,
which determines the line of operation of the toggle system,
‘can be.eeleeted to give a desired relationship between the
toggle system and the akis of. the seal. By design of the
sleeve to achieve equivalence with a calculated toggle
system, the effect of sealed fluid pressure on the sleeve
can be balanced as ;eQuired.to obtain a required bearing
load of the sealing ring on its counﬁerface.

The sleeve can also be designed to utilise thelnherent :
resilience of 1ts elastomeric materlal for residual 1oad1ng
of the sealing ring, augmented by the garter spring, and
‘also the frusto-conical shape'oflthe-free end of the spring
has the praetical-advantage'that it can be made simply to
grip fast and seal around a shouldered back of the sealing ring. -
The invention will be further described, by way of

example, with reference to the accompanying drawings, in



. -3-_Wwhich: - Fig. 1is an axial section of a face seal in accordance wth
t, wwvention in place in a C|rculat|ng ‘wat er punp of ‘the cooling system of

ernal conbustion engine, Fig. 2 is a partly axially sectioned side Y
gtion of the sleeve and mounting cup of the seal of Fig., 1, -before the
S“- ing ring is fitted, Fig. 3 is an axial fragmentary section show ng-an
opti-onal. detail of the sl|leeve and seallng ring fitting, and Figs. 4 to 7
are expl anatory diagrams of the toggle system which the seal sleeve ' -ﬁ@f

‘enbodi es. As shown by Figs. 1 to 3, the face seal consists sinply of a
rigid. sea\rhn;hn-ng 1, made of carbon or a like material as known for face:

.seal's, carrie e,free end wul ded. el agt oper | eve 2, such as

of a _nitri le r ﬁﬁu?‘&ea‘x&ﬁit S%I qrhnogfr %e a&%esgﬁl P‘ of an annul ar
munt i ng aﬂée p&feaeéh&haﬁbemtﬂin Gn FrAcedinl astiesulBtamigal ;' which
fits fluid-trght 1nto a stepped bore 4 of the body 5 of a cooling water - .
C|rculaquxexwpumﬁhefsbh9|ngoﬂnmg systemmof tanfinbernade 6 an annul ar

| and 7 whi ch bears axial é as arelatively rotatable seal fluid-tight
against £IN +ORnEBELBEe 8 on the boss of an inpeller 9 carried by a

rotor shaft 1 i C sge e ouglvhi aling .
ring and i s |j ?ﬂgal?egglﬁ beaP'l %glﬁqwn%%%ﬁﬁg& SieéS QTXS g'ggfl ng ring

-1 has a rofarthe ds]aaeue a;‘tdl nountdiig supg@f tte sseahaoft Réghadk of the ring
presents f”%%”t?é sea g%g %g%gangl%ltt\ﬁucﬁlthe smal | er dlaneter_
Flg. 3 is an axial fragmentary section show1ng an
optional detail of the sleeve and seallng rlng f1tt1ng, and
"Figs. 4 to 7 are explanatory dlagrams of the toggle
system.whloh the seal sleeve embodies.
As shown by Flgs. 1 to 3, the face seal consists
- simply of a r1g1d seallng ring 1, made of;carbon or a like
material as known for face seals, carriedlby the free end
“of a moulded elastomeric sleeve 2, such as of a nitrile
rubber, moulded on to the inmer peripheral rim of an )
annular mounting cup 3, of pressed sheet metal or moulded
plastlcs material, which fits quld-tlght into a stepped
bore 4 of the body 5 of a coollng water 01rculat1ng pump.
The sealrng r1ng 1 has on its front face 6 an amnular
‘land 7 which bears ax1a11y as a relatlvely rotatable seal
-fluld-tlght against a plane counterface 8 on the boss of
an 1mpe11er 9 carrled by a rotor shaft 10 which passes |
with a runnlng clearance through the seallng ring and is
pJournalled in a bearlng 11 in the pump body 5. -
- ~ The sea11ng ring 1 has a rearward ax1a1 cyllndrlcalf
_.splgot 12 so that the back of the ring presents a
shoulder 13_1nto the_angle of whlch_the smaller diameter
free énd 14 of the sleeve 2 seals.fluid-tight and fits
fast so that the ring 1_is held against rotation by the



 ~~*~~~~3  -ft free-end 14 of the sleeve 2 seals fluid-tight and fits a
fast so that the ring 1 is held against rotation by the = -4- sleeve 2. _

As an optional feature, shown only in Fig. 1, projections 15 may be noul ded
on the inner_surface of the sleeve 2 to engage in keyways 16 in the spigot-
12 -and- poesi tively oppose relative rotqupn of the sealing ring 1 in the

sl eeve -2, Al ternatively, projections.could be provided on the sealing
fThg to engage in keyway recesses in the sleeve 2..-As can be seen by
conparison of ‘Figs. 1 and 2, the end 14 of the sleeve 2_nust be stretched
to pass orsleev@e2spi gbs an sptiomade fleahune c othavamt 091y ehBsFig.cdnt r act
and thus pronpte a stati=c_seal in t ' | e qf the shoul t _fh ack of
the ring BEEIGEELRBA. Lo maro bendontas Tt e e SwERARE) oFofnghe °
shoul der- ad) dépe b2CKoOBNEAGe! !i'i‘ﬂkjefy%#;sau%) e tHd |éppgot 012 gAELE

mai nt enance of the frusto-conical formof the forward part 17 of the sl eeve
2 and an gpasitivelyvepposset medntdve aotdtiiomwhdse i sealingt ringdlby Fig.

3. As shown, the back of .the ri.ng 1 is undercut jn the angle,qf,the
shoul der t%#f?ﬁ%ﬂ%f?@gﬁsg'18 Qﬁ¥é;¥xerQJ??§?9¥ﬁe'9%laupﬁy the end.

14 of the sl &eygedNdnSHRROLLANNGY HitR P Hdgddle Ofn S shperacdsslsi tS =
frustoécoA?taJ %%ang The'%rﬁg?§¥%03¥@%| shaggﬁ%f t he partf17 of the sleeve
2 can be saerthe $lgev@ 2rom which it can al so be seen that a rearward part

19 of the sleeve is algo basicqlly of frusto-conieal spapesabthough this is
|  end 14 of thé sleeve 2 mustlbé stretched'to pass on to tpe- |
'spigot 12 and consequently constantly tends to contract
and thus promote a static seal in the ahgle of the shoulder
at the back of the ring 1. “ .
~ Engagement of the end 14 of the sleevefin.the'anglé '
of the shbulder at the back of the ring 1 may also be
utilised to promote maintenance of the frusto-conical
form of the forward part 17 of the sleeve 2 and an alterna-
- tive construction fof this purpose is illustrated by Fig.'3.
As shown; the back of the ring 1 is underéut,innthe'angle
of the shoulder to form a recess lé-around the spigot 12 to ’
receive fully the end 14 of the sleeve and support the
| forward part 17 of the sleeve 2 in its frusto-conical
shape.
' The frusto-conical shape of the part 17 of the
'sleeve 2 can be seen in Fig. 2 from whicﬁ it can also be
seen that a rearward part 19 of the sleeve is also
basically of frustoeCQﬂicalishape althoﬁgh this is to some
extent masked bY'thickening of the rearward end 20 of thé
sieeve, for moulding-in.of the inner rim of-the mounting
cup 3, and thickening of a central band 21 of the sleeve
to give a designed degree of'axial stiffness, '

The fléxible junction, corresponding to a toggle joint,



masked by . thickening of the rearward end 20 of the sleeve, for
ng-in of the inner rimof the nmounting cup 3, and thickening of a _
| band 21 of the sleeve to give a designed degree of axial stiffness.

-The”f| exi bl e junctioncorresponding to a toggle joint, -5- between the
frusto-conical parts 17-and 19 of the_sleeve 2 is defined by : .
circunferential groove 22 and this o tlonally seats a garter spring 23 A

whi ch tends to constrict the central portion of the sleeve and augnent |ts‘”"
résilient axial load. As shown in Fig. 1, the seal is_ installed so_that the.
sl eeve beitwees cthmdﬁrusboecanﬂ.a.alcoﬁlmt65§47oran§btb%e¢f tthe calaevef dce 8 of -

soal asadntlerigted ey cobrsungrEentisl, Aroavay 22 i thre FpEibRatly e
fluid- t's@}ttsd'é%fﬂé&déﬁfﬂhggzgh%hhﬁhet@n‘afs e JUHBL PDE tREO a pressure’’

space P the Tnpel l er” si dé through which the cooling water is
C|rcuIah@mtnatjpnrtianspﬁethe sjeeveAandr augmenti cits eeshhiento passes to
its bearing.l .external driving neans (not shown). The pressure of
wat er | axigd *P is not constant, varying with inpeller speed and water
temperature, AnGHdn oAl PLEON1O tRECSRMNS iBIIndin PR S6aghad In | (s
effect on' the sealing ring Ad sl eeve 2 so’as to avoid such a variation:

of bear ithe |sdabwe 2rmssheldngndeudsamenamhakxnnmpxés&znﬁ betweetd spoil
Slceve. £hs, GRURKSEERGHGP cok, thentARALY Bl “%egﬁq%éar%fvcﬁi‘“éfer“t%"” the.
held in the pump body bore 4. _
The seal assembly of the cup 3, sleeve 2 and_ring 1
forms in effect a fluidetight diaphragm dividing the bore 4
of the'pump body into a preésﬁre'space-P, at the impeller |
side through which the cooling water is circulated, and
an atmospheric space A through which phe shaft 10 passes
to its bearing 11 and external dri#ing'means (not shown).
The pressure of water inEthe'spaee P is not-constant,
vafying with impeller épeed and water temperature, and
the variation of pressure must be counteracted in its
- effect on’ the sealing ring'I and sieeve 2 so as to aVoid_
such 'a variation of bearing load of the sealing land 7 on -
the counterface 8 as could spoil their fluid sealing
" tightness. _ - |
To achieve the necessafy counteractionf the sleeve 2
provides a toggle syetem which balances ;he-effect of
fluid pressure on the axial 1oad1ng of the ring 1, as
explained below. _ _ '
The bas1c principle is illustrated dlagrammatlcally
by Fig. 4 in which the two. frusto conical parts 17 and 19
of the sleeve 2 are represented by the two 1egs 17 and 19
of a- toggle joint 1nterp1voted at 22,

If a unlform pressure P is applied to the ‘two 1egs,



f1uid pressure on the axial loading of the ring 1, as expl ai ned bel ow. T

basic principle is illustrated dlaqrannatlcally by Fig. 4 in which the o‘

frusto-conical parts 17 and 19 of the sleeve 2 are represented by the two

| egs 17 and 19 of a toggle joint interpivoted at 22. If a uniformpressure -

Pis applied to the two | egs, - 6- tch in this case are of equal -

|ehgth, there i's no axial reaction force when the angle 0 is 45, RA = 0.

For” angles of [err] |ess than 450," RA is positive as indicated by the

arrows in Fig. 4, and vice versa. RA t hus represents the reaction on the

axi al |oadwhg<=bf mh&hg@amasga 3Ry of requalilengthim there Asedousxisd the

sl eeve 2 t son | t veni gpg to nmakg the rward end

of the s|e£8écgagﬁ ?@%& %Rgp?ﬁ$ ?sggq0|8AIen§ "to Fiﬁflng t he -

toggle joig V&m&saafaeglles% t&drh%wal X{§ positivé §50vAddeagedmptically

by Fig. 5. th equal |eg | engths, ther I s ‘a range of values for the

angl es [ertbeaaUrOWSonnMFugmIQQeand vide aveirsdi s criterion i s reached when

29 + 0 = 90[err]. If [err] is less than the value calculated fromthis

equation,.then RA[err] is positive and vice versa. It should be noted

that RA2 is notRal paug estéhﬂ%A[a{é]reéféeléaswntﬁenahsala%auqﬂgave a

zero reaction at®one end even if the lengths of the | egs are unequal. '

This is ilofisthet sdaling ging ilh nesulting fromtfinidspressumeeont h:éle
follomnng eﬂuatloa |s SatISerd 2 cos [err]

For practical reasons, it is convenient to make the
_reatward end of the sleeve 2 of larger diameter and this
is equi#alent to tilting the toggle joint by an angle § to
the seal axis X - X as shown diagrammatically by Fig. 5. o
. With equal leg lengths, there is a range of values |

for the angles © and # for whlch RAl = 0 and this _

cr1ter10n is reached when 20 + ¢ 90°., If © is less

.than the value calculated from this equatlon, then Al is

positive and vice versa. It should be noted that RA2 is

not always equal t°--A12 ) - |
The system can be made to have a zero feaction at one

end even if the lengths of the legs are unequal. This

is illustrated by Fig. 6 in which the reaction is zero when

the following equation is satlsfled.

L2  cos (8 +9) cos_[ﬂ-(g-_!-/()-(e"'ﬁ)]
L : S

For values of (8 + £ ) less than those calculated
from this equation the reaction force R 1 is positive," and

vice versa.

It can be shown that different proportions of

pressure balancing can be achieved'by_appropriate



Jerr] For values of (9 +[err] ) | essithan those calculated fromthis v
quation the reaction force [err] is positive,-and vice versa. It can be.

that different proportions of .pressure bal ancing can be achi eved by. L
fdpriate ~ -7- selection of the toggle angles and leg lengths. Fig. 7
ustrates the equival ence of a sealzsleeve, in accordance with t he _

present invention, to a toggle systen1 . For S|an|C|ty equal leg |l engths .ﬁ;--
~of the toggle systemare shown. It wil'l of course be appreC|ated t hat v
al | owance Eust be de_for the C|rcu ar crqQss-se t|on shape of the sleeve .

2 so thafelegEhonnhedgthendaggl %sa?B ZG area of each

leg of the slggye s ;ﬁtseeatesb éqhivhl efEdNo ausf e dhddssent.

This results ance condi elng S er ent rohtthe '

si npl e t1RQ- dcobidnneel witie the pxﬂe@éﬁttin'eenha‘.onl, rmbeaartaiggate; is
adequate. In addition to the effect of fluid ress re qn e sl eeve 2,
al | onanceyatem.be Fege S‘P@'tP]tlhélféfa‘ equal 1ag %PSF - oy é&’tﬁedZQ&&% of the

seal i ng rlng é %SS% ver the margin of the front face 6 around the | and
7 and th&YP5EC 3 dul der -13 around the end 14 of the sleeve. The

differential age@idl blfeemfﬁmsbet rectated thatl adNowaicd htust eeve
under installed axial_ conpression and the contractile |oad of the sprlng 23

are al| bacmade far:khe; glmcwlanrross-saetionnl shape of t
‘sleeve 2 so that, even though the leg lengths are equal,

“"the total area of each leg of the sleeve is different
because their mean radii are dlfferent.- This results in.
the balance_condition.being_slightly-different from the
simple two-dimensional case but in practice the simple
analysis is adequate. | :

In addition to the effect of fluid pressure on the
sleeve 2 allowance must be made for the effect on the
ax1a11y-d1rected faces of the seallng ring 1, respectlvely

| the margxn of the front face 6 around the land 7 and the
face of the shoulder 13 around the end_14 of the sleeve.
The differential area of these faces; the inherent
resilience'of.the sleeve'under installed axial compreésion
and the contractile load of the spring 23 are. all factors
1n the total balance of the seal.



Y-8 CLAIMS 1. A face seal conpr|5|ng a rigid sealrng—ring—earried by ?:;;;b

+
“free end of a coaxial resiliently defornable slee its
sother end for mounti ng the sleeve fluid-ti ght on lm"ﬂnwmmgﬂi’
present the sealing ring to bear axially against a*coen ‘anot her,
~relatively rotatable, nenber, the re5|§|ently def or mabl e sl eeve being a
noul det el ast oneric sl eeve mhlch is geometrically equivalent to an axially
‘dpposed p&LLAIMS frusto-conical parts joined pivotally together at their
| arger diameter portions, the Iarger di aneter portions of the

frusto-coni cal DﬁrtSAOfaééeséthdémeﬁ.@h.h@ a dirggldnsd£leng i eingl exi bl e
junction with a circunferential - groove I'n which 1s seated a- g@rter spring,

the smal | éfaréﬁleﬁ\%t@f aj ﬁteeoﬁﬁdng r 8s peariadl Fetﬂié'-lfﬁlefel)ér@e rmable| eeve
t t I th d f th
mount’ ny TAeEre Bk edB8 ECL R SENRR0 B el MERIGR NG (00

exposed t & T @r EBs 1 et 2fht henf bikdmbabae sAlaad ) prxdnits eet he sealing
ring an axial_ bearing |oad having a value dependent on the angles of

con|C|tye§ﬁﬁ11RgrEam$ b0 besrdazieldysaghinsd fa counkrrirceemt i ng end of
t he sl eeve, seal acc to_claiml, t hereby -
that the f% éﬂf%térgeig E?gggg&'cﬁlg ﬁ E’p g‘s‘g %é%]ofl%lﬁfg'f ast and
seal ar OUfaIEEbﬁﬁEbliéleéPéle'@éCBeQﬁ t iempaadiedd eliditoneric ASIdere SPlRich -
according to claim 2, characterlsed t hereby that the sleeve and sealing

ring have wt&eometﬁghgahlﬁregmvabgatano ey waia Idas i apresed tpabppofe
relative rfoxluastéoo-”cé’ﬁléé‘ £ 588L5"Y01had 'przl.vgt]:ealsll PEogether at their
larger diameter portions, the larger dlameter portlons of -
the frusto-conlcal parts of the sleeve forming a circum-
ferential flexible junction with a circumferential groove in
which is seated a garter sprlng, the smaller diameter rims
forming respectively the free end of the sleeve to carry the
sealing ring and the other end of the sleeve haVing the
mounting means, and the sleeve forming a toggle system which,'
in use, is exposed to the pressure of the fluid to be sealed
~and exerts on the sealing rlng an ax1a1 bearing load having
‘a value dependent on the angles of conicity and the ratio of

' the diameters of the free end and mounting end of the sleeve.

2. A face seal according to c1a1m 1, characterlsed
thereby that the free end of ‘the sleeve is stretched to
pass on to, grip fast and seal around a shouldered back of

the sealing ring.

3. A face seal according to claim 2, characterised
thereby that the sleeve and sealing ring have inter-
engaged projections'and keyways_positively to oppose

‘relative rotation_of the sealing ring in the sleeve.



A face seal. according to claim2 or 3, cha ?‘i
li ng

- {Ss i's provided in the angle of a shoul der at th ,_,
nd receives fully the free end of the sl eeve toﬂl m In) "ﬁl Incent

of the sleeve in frusto-conical shape. 5. A face sealltactording to
any foregoing claim. characterised thereby that the nounting means ) o
conprises an annular nounting cup on to t.he i nner peripheral rim of whi ¢h =N

the respective epd. of I\ | egvg %@,}H facgrsgal according to
any foregoing C|£Iﬁ] chg?a%teS3sed t her eby t%at a f%rmarg fdce of the.

seal i ng ri ngh&pscesrased ghelreby tthdiea recésstis prevédeduirerthed ace 7.

A face seal substantially as .shown Figs. 1_and 2 or_3 of the
acconpanyi ngnglawfigs ghauddsz |ad'echW tl???%f%feﬁ’é% ?ﬁ@-iléf‘g r'?‘ﬁ‘@ laéBQt of “the.

speci ficati on has geggl?.gpq:ﬂ%uﬁé)ya@%f)cmglggﬁépg agp% o3tOdHd nal g |

- typescript. In a few anmendnents whiC uIt to read.

The ori gi n%d%&@éﬁﬁrpattcoﬁt Thy rﬂéémselmnﬁﬁdﬂemeoﬁwwesha@mct ed on the.
prem ses of the Patent Cffice _

5. A face seal accordlng to any: foreg01ng clalm,
characterlsed thereby that the mountlng means comprlses
an annular mounting cup. on to the inmer perlpheral r1m

of which the respective end of the sleeve is mpulde_d_.

| ‘6. A face seal '-acdording- to any foregoing claim,
characterised thefeby that a forward face of the sealing
ring has an anmnular land to bear against a plane counter-

face.

7. A face seal subst_antially as shown by Figs. 1
and 2 or 3 of the at:_companying drawings and described with -
reference thereto. -
: The tut 'of-.the lp@“ﬁ.ﬂ.. has been :cmdmod by | photoeopy:l.ng the ;ppiiaug original

typescript. It may oontain a few amendamnts which are &fficult to read. original
typescript containing these spandnents say be inapected on the premises of the Patent Office -



