MECHANI CAL FACE.SEALS The present invention relates to ch ﬁl?cél

face seals i.n which a first sealing ring is nmounted in fix ﬁoaﬁf%ﬂﬂaw
and rotational relationship to a first conponent and a second
sealing ring is nmounted in fixed rotational 5 rel ati onshi p but novabl e
axially with respect to a second conponent- and in particular, to a
mechani cal face seal of the type described above in whi ch the
second sealing ring is seal ed MECHANIPALIFACEt$EAESCON conmponent
by neans of an el astoneric bellows unit. Accordi ng to one aspect
of the present invention a nechanical face seal 10 for providing a

fluid tight $Ralo RS MERYeRIBR Elafds {6 hAldnEHi¥al Rkal &i€in which a first

sealing ring is mounted in fixed axial and rotational relationship to a first
component and a second sealing ring is mounted in fixed rotational

5 relationship but movable axially with respect to a second component and
in particular, to a mechanical face seal of the type described above in
which the second sealing ring is sealed with respect to the second

component by means of an elastomeric bellows unit.

According to one aspect of the present invention a mechanical .face seal

10 for providing a fluid tight seal between a pair of relatively rotatable
components comprises a first sealing ring mounted in fixed axial and

rotational relationship and sealed with respect to a first component and a

second sealing ring mounted in fixed rotational relationship with respect
to a second corﬁponent, said second sealing ring being sealed with

16 respect to said second component by means of an elastomeric bellows
unit, whereby the second sealing ring is movable axially with respect to
the second component, characterised in that a pair of tubular drive bands
are mounted coaxially of the bellows unit in axially spaced apart
relationship to one ahother, the outer end of one drive band engaging one

20 end of the bellows unit and applying a radial load thereto forcing it into
driving and sealing engagement with said second component and the
outer end of the other drive band engaging the other end of the bellows
unit and applying a radial load thereto forcing it into driving and sealing
engagement with the second sealing ring, the inner ends of the drive

25 bands being of equal diameter and having axially extending castellations,
the castellations of one drive band intermeshing with the castellations of
the other drive Band, whereby the drive bands may be telescoped and
torsional loads may be reacted between the second component and the
- second sealing ring by the ends of the bellows unit and the drive bands,

30 resilient means acting between the drive bands to bias them apart and



cenponents conpri ses a first sealing ring nounted in fixed axial and
rotational relationship and sealed with respect to a first conponent and a
second sealing ring nmounted in fixed rotational relationship with respect
to a second conponent, said second sealing ring being sealed with 15
respect to said second conponent by nean® of an el astoneric bel |l ows

unit, whereby the second sealing ring is novable axially with respect to
the second cang®oepbsed Baalirg fadesask the fiksttard gacondfisetlibg kiagsditore bands
are mounted coaxially of the bellows unit in axially spaced apart

rel ati onshi pSeRNhENGAGAAERT. t he outer end of one drive band engagi ng one

20 end of the bellows unit and applying a radial |oad thereto forcing
it into driving and sealing engagenent with said second conponent
and the Accordingeto ®peefefretinambbdienentr of eché dmveraitgggheeridscofotheer end
of the bell ows unit and applying a radial |oad thereto forcing it

i nto drivingbalewseadnit age of relatively EfRS® Softion AR aedpieacannactad by ng,
the i nger e“gsreﬁt{\}eehn\g Itl‘r?]ié', ‘I’l‘éxi?:z? pentral E@Pﬁj&n.b%qgs %igﬂggg{aéﬁ{i Ylfforpnd

havi ng axi al I'y “ex cas ation ations df one

drive band i nheicentdal portidrt is gdreeraihg cglihdticah exaénding from thHehend thereofir i ve
band, whereby the drive bands may be tel escoped and ) t or si onal
| oads may beSPeHAdt M fRanNd sRMPLRSAY frsmAftiagentkihe digmeter thereof second

eai 11 ent mosngeblt B Sectind CHipREhERY St ¥ Enlithiefidrecliii iy il
second sealing ring adjacent the surface thereof secured to the second
10 sealing ring, so that when compressed axially to its working length, the
central portion of the bellows adjacent the second sealing ring will be
deformed into engagement with the rear face of the sealing ring and
down against the second component, forming a smooth profile with no

folds or kinks.

15 The central portion of the bellows will thereby be supported against the
second component in order to withstand fluid pressure on the side of the
bellows unit remote from the second component. Furthermore, if
pressure is applied between the second component and bellows unit, the
telescoped drive bands will support the central portion of the bellows

20 unit, preventing it from ballooning and preserving seal integrity.

An embodiment of the invention is now described by way of example

only, with reference to the accompanying drawings, in which:-

Figure 1 is a partial sectional side elevation of a mechanical face seal in

accordance with the présent invention;

25 Figure 2 is a part sectional side elevation of the bellows assembly of the

seal illustrated in Figure 1;



-2« o urge opposed sealing faces of the first and second sealing
rings into . seal i ng engagenent. According to a preferred
enbodj nent of the invention, the ends of the bell ows unit are of
relatively thick cross section and are interconnected by 5 a
relatively thin, flexible central portiongln its axially rel axed

condi ti on, the central portion is generally cylindrical, extending

fromthe end Figured is a sectionalseléviitich o thbebeslaos dintoapthecsdal filludtratdd acent
t he di aneter thereof engagi ng the second conponent and to the end
t her eof secur &4 Fighirgnb in a relaxed §@B@W@"se§ﬂdng ring adj acent the surface

t hereof secured to the second 10 sealing ring, so that when
conpressed axially to its working | ength, the

Figure 4 shows a sectional elevation similar to Figure 1 in which the

bellows unit is internally pressurised.

5 As illustrated in the accompanying drawings, the mechanical face seal for
producing a fluid-tight seal between a shaft 10 and housing 11
comprises, a first sealing ring or seat 12 which is mounted in an annular
recess 13 in the housing 11 and is sealed with respect thersto by means
of an elastomeric sealing r-ing 14. The sealing ring 14 also serves to

10 locate the seat 12 rotationally with respect to the housing 11.

A second sealing ring 20 is sealed with respect to the shaft 10 by means
of a bellows assémbly 21. A bellows assembly 21 includes an
elastomeric bellows unit 22 having a first end portion 23, a relatively thin,
flexible central portion 27 and a second end portion 25. The first end

15 portion 23 has an internal diameter 24 which will engage the
circumference of the shaft 10. The second end portion 25 has an internal
diameter 26 which will engage the external diameter of sealing ring 20.
The central portion 27 is of generally cylindrical configuration extending
from adjacent the internal diameter 24 of end portion 23 and flaring

20 outwardly towards the end portion 25, to connect with the end portion
25 at its internal diameter 26.

A pair of tubular drive bands 30, 31 each comprise a large diameter end
portion 32 and a smaller diameter portion 33. The smaller diameter
portions 33 of the drive bands 30 and 31 are of equal diameter and are

25 pfovided with axially extending castellations 34. The castellations 34 on
each of the drive bands 30 and 31 are of the same width and the width
of the castellations 34 on each drive band 30, 31 are equal to or slightly
smaller than the gaps 35 between the castellations 34.



central- portion of the bellows adjacent the second sealing ring will be
deformed into engagement with the rear face of the sealing ring and

down agai nst the second conmponent, fornming a smooth profile with no

fol ds or kinks. 15 The central portion of the bellows will thereby
be supported agai nst the - second. ganponent in order to wthstand
fluid pressure on the side of the bellows unit renote fromthe

second conporiEd drizelddnesB0,e31 iafe mounted couEaRy o the buMeWwseghibeiveen t he
second conmpongnt and bell ows unit, t el escoped drive bands w |

support the cEM lBfgendiamesgr 89"@%33@71 dtide pnd 30 engages theerdetrnahg it
from bal | ooniigrgl Bf ﬁ?eeéﬁf%@gr@&?b:? ot ﬁgflb\tﬁé unit 22, squeez@mtj-n 0d4 ment  of

the invention I's now desc exa

ref erence to pgdréioac2d mpdially mo@%ggmgagembm:mth the shaft 10 ahi @l 1 is a
parti al sectlonal si,de el evatlon of a nechani cal face seal in

accor d@nce wilPRating itFatationally with respect thereto. Similarly, the larger diameter
portion 32 of drive band 31 engages the external diameter of the end

portion 25 of the.bellows unit 22 squeezing the end portion 25 radially
into sealing engagement with the external diameter of sealing ring 20 and

also locating the sealing ring 20 rotationally with respect to the end
10 portion 25. |

The smaller diameter portions 33 of drive bands 30 and 31 are directed
towards one anbther, the castellations 34 of one drive band 30
intermeshing with the castellations 34 of the other drive band 31, in
telescoped manner. Torsional loads applied to the sealing ring 20 will

15 thus be transmitted via end portion 25 of bellows unit 22, drive band 31,

drive band 30 and the end portion 23 of bellows unit 22, from the shaft
10.

A helical compression spring 35 acts between the larger diameter portions
32 of drive bands 30 and 31, urging them apart and a sealing face 36 on

20 the sealing ring 20 into sealing engagement with a sealing face 37 on the
seat 12.

The bellows assembly 21 is located axially with respect to the shaft 10
by means of a circlip 40 which engages in a circumferential groove 41 on
the shaft 10, and a thrush washer 42. An annular recess 43 is provided

25 in the end face of end portion 23 of bellows unit 22, to allow for axial
expansion of the end portion 23 and contribute to the even radial loading
of the bellows onto the shaft, as it is compressed radially between the
drive ring 30 and shaft 10.



25 % Figure 2 is a part sectional side elevation of the bellows

assenbly of the seal illustrated in Figure 1, .
- 3- . Figure 3 is a sectional elevation of the bellows unit of the
seal illustrated in Figure 1, in a relaxed condition; and

Figure 4 shows a sectional elevation simgar to Figure 1 in which the
bellows unit is internally pressurised.

The rear face 50 of the sealing ring 20 is contoured so that when the
bellows assembly 21 is compressed to its working length between the
circlip 40 and seat 12, the central portion 27 of the bellows unit 22 will
be deformed intb engagement with the rear face 50 of sealing ring 20 and
5 down against the shaft 10, forming a smooth profile with no folds or

kinks as illustrated in Figure 1. The flexible central portion 27 of the
bellows unit 22 will thereby be supported against the shaft 10, when fiuid
under pressure is applied to the external diameter of the bellows unit 22.
In addition to guiding deformation of the bellow unit 22 the contoured

10 face 50 of sealing ring 20 avoids sharp corners which may tear or cut the

bellows unit and also reduces stresses in the bellows unit.

The portion of the bellows unit 22 which is deformed against the rear

face 50 of the sealing ring 20 and the telescoped nature of the drive

bands 30 and 31 will enable the sealing ring 20 to move axially with
15 respect to the shaft 10, in order to accommodate wear of the sealing

faces 36 and 37 of sealing ring 20 and seat 12 respectively.

If fluid pressure is applied to the internal diameter of the bellows unit 22,
then the telescoped smaller diameter portions 33 of drive bands 30 and
31 will support the central portion 27 of the bellows unit 22, preventing it

20 from ballooning outwardly and preserving the integrity of the seal.

The sealing rings 12 and 20 of the present invention may be made of any
of the conventional combinations of materials normally used in
mechanical face seals, for example carbon/graphite against a metal,
ceramic or ceramic coated material or metal against ceramic or ceramic
25 against ceramic. Any suitable elastomeric composition may be used for
the bellows unit. The drive bands are preferably made of stainless steel

although other metals or rigid plastics materials could be used.

Various modifications may be made without departing from the invention.



5 s* As illustrated in the acconpanyi ng draw ngs, the nechanical face
seal for . producing a fluid-tight seal between a shaft 10 and
housi ng 11 conprises, a first sealing ring or seat 1 2 which is
nounted i n an annul ar recess 13 in the housing 1 1 and is seal ed
W th respect thereto by neans of gan el astoneric sealing ring 14.
The sealing ring 14 also serves to 10 | ocate the seat 12 rotationally

with respect pggr éi&n?%@&ﬁ& 1]}2 may Be sealed Wiﬂ??@%ciggl%@ggﬂsmw ihS

sealed with respect to the shaft 10 by neans assenbly
21. A bel | onsanys other gorventiopalicennen, for exampleethes usewfian ¥ringvs RTFE 22

having a first _en rtion 23..a elatively thin,. fl exible central
portion 27 ar{ﬁf‘% ?éP{@TF&"E’ﬁa' rsgher fh?”z%?"/*ﬂ%mf‘imr'gtmarra lpgate the segt 12 o 23
has an i nt er ngtatibRalBl Yithlrespt ' t il ﬁ%pg rence of
the shaft 10. The second endwgofr:fti‘ mé ?g%ﬁg?gr},?ﬁxtee??‘g}ore pifs délearreter
26 whi &h wi | | previdesk which epgege ahe seatd2eandthausing g ta preveat rotation The
central port it?,{l Zg Is of generally cylindrical configuration extending
from adj acent PP MYeShal di ameter 24 of end portion 23 and flaring 20
outwardly towards the end-portion 25, to connect with the end portion

25 at its internal dianmeter 26.
While in the above embodiment the bellows assembly 21 is located axially

of the shaft 10 by circlip 41, other conventional methods of locating the
bellows assembly 21 may be used. For example the bellows assembly 21
10 may abut a shoulder formation on the shaft or a collar or sleeve formation

secured to the shaft in suitable manner.

While in the above embodiment the bellows assembly 21 is mounted on

the shaft 10 and the seat 12 is mounted to the housing 11, the bellows

assembly 21 may alternatively be mounted with respect to the housing
15 11 and the seat 12 mounted with respect to the shaft.



A.pai.r .of tubular drive bands 30, 31 each conprise a large

portlon 32 and a snaller dianeter portion 33. The snal I er dﬁ ﬂ“ﬂﬂ“ll"‘m
er an

portions 33 of the drive bands 30 and 31 are of equal diane
provided with axially extending castellations 34. The castellations 34 on

ame

each of the drive bands 30 and 31 are of_ t7he sane width and the wi dth

of the castellations 34 on each drive band 30, 31 are equal

smal | er than
4 -

unit 22:

t he external

net e
squeezing t he1'end A mechamcﬂ {laFF(ﬁ?a

the shaft 10

¢hamagps 35 between the castellations 34.
The drive bands 30, 31 are nounted coaxially of the bell ows

The Iarger di anmeter portion 32 of drive band 30 engages

of tg end rtio of beI WS unit 22,
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ring (12) mounted in fixed axial and rotational relationship and sealed with
respect to a first component (11) and a second sealing ring (20) mounted
in fixed rotational relationship with respect to a second component (10),
said second sealing ring (20) 'being sealed with respect to said.second
component (10) by means of an elastomeric bellows unit (22), whereby
the second sealing ring (20} is movable axially with respect to the second
component (10), characterised in that a pair of tubular drive bands
(30,31) are mounted coaxially of the bellows unit (22} in axially spaced
apart relationship to one another, the outer end (32) of one drive band
(30) engaging one end (23) of the bellows unit (22) and applying a radial

load thereto forcing it into driving and sealing engagement with said

 second component (10) and the outer end (32) of the other drive band

{31) engaging the other end (25) of the beliows unit {22) and applying a
radial load thereto forcing it into driving and sealing engagement with the
second sealing ring (20}, the inner ends (33) of the drive bands (30,31)
being of equal diameter and having axially extending castellations (34},
the castellations (34) of one drive band (30) intermeshing with the
castellations {34) of the other drive band {31), whereby the drive bands
(30,31) may be telescoped and torsional loads may be reacted between
the second component {10) and the second sealing ring (20) by the ends
(23,25) of the bellows unit (22) and the drive bands (30,31), resilient
means (35) acting between the drive bands (30,31) to bias them apart
and urge opposed sealing faces (36,37) of the first and second sealing

rings {12,20) into sealing engagement.

2. A mechanical face seal according to Claim 1 characterised in that
the bellows unit (22) comprises a pair of end portions (23,25)

interconnected by a relatively thin, flexible central portion (27).
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porti:en 32 of drive band 31 engages the external dianeter of
portion 25 of the bellows unit 22 squeezing the end portion

A

into sealing engagement with the external diameter of sealingrirg 20 &nd
al so locating the sealing ring 20 rotationally with respect to the end 10
The smal |l er diameger portions 33 of drive bands 30
and 31 are directed towar ds one anot her, the castellations 34 of .

portion 25.

one drive ba@)d 3 mechanical ifaés caBISA¢ditding o td18ite @Stikaragtdrived id4hat the

ot her drive band 31, in . tel escoped nmanner. Torsional |oads applied
to the seal iwen ithg bedows ynit §22) is compressed ta HRswPEking lengthette porti on 25
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4, A mechanical face seal according to any one of the preceding
claims characterised in that the rear face (50) of the second sealing ring
(20) is profiled.

5. A mechanical face seal according to any one of the preceding |
claims characterised in that the first component {11) is a housing and the

second component (10} a shaft.

6. A mechanical face seal according to Claim 5 characterised in that
the bellows unit (22} comprises a first end portion (23) the internal
diameter (24) of which engages the shaft (10}, a second end portion (25)
the internal diameter of which engages the external diameter of the
second sealing ring (20) and a relatively thin flexible central portion (27),
the central portion (27) being of generally cylindrical configuration
extending from the first end portion (23) adjacent the internal diameter
{24) thereof, the end of the central portion (27) adjacent the second end
portion (25) being flared outwardly and being connected to the second
end portion {25) on the internal diameter thereof.

7. A mechanical face seal according to Claim 6 characterised in that
the outer ends (32) of the drive bands {30,31) are of enlarged diameter
which engage the external diameters of the first and second end portions
(23,25) of the bellows unit (22).

8. A mechanical face seal according to Claim 7 characterised in that a

helical compression spring {35) acts between the enlarged diameter end
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Thebel | ows assenbly 21 is located axially with respect to t
by nmeans of -a circlip 40 which engages in a circunferenti al ﬂ” m!!j"! w"l"l
the shaft 10, and a thrush washer 42. An annul ar recess 43 is=*provi

in the end face of end portion 23 of bellows unit 22, to allow for axial
expansion of the end portion 23 and conipibute to the even radi al | oading

of the bellows onto the shaft, as it is conpressed radially between the

drive ring 3fordiothssi3d)tofithe drive bands (30,31) biasing them apart.

- 5- The rear face 50 of the sealing ring 20 is contoured so that
when t he bel | ows assenbly 21is conpressed toits working |l ength
bet ween the g t 27 of the
bel |l ows unit 22 rpeﬁhéﬁibélpfa%% &%@l %gﬁédﬂﬁ %%ggeénfgdr:l aﬂﬂgtﬁh@ﬁe rear

face 50 of sﬁaénangerrseidgnashaamlde bellows unit (22) is located axially on the shaft
(10) by means of, a circlip (40) which engages in a circumferential groove
5 (41) on the shaft (10) and a thrust washer (42), a shoulder formation on

the shaft, or a collar or sleeve member secured to the shaft (10).

10. A mechanical face seal according to any one of Claims 6 to 9
characterised in that when fluid under pressure is applied to the internal
diameter of the bellows unit (22), the central portion (27) of the bellows

10 unit (22} engages the internal diameter of the telescoped drive bands
{30,31).

11. A mechanical face seal according to any one of the preceding
claims characterised in that aﬁ annular recess (43) is provided in the end
face of the end (23} of the bellows unit (22) which engages the second
15 component (10), the annular recess (43) providing relief for axial
expansion of that end (23) of the bellows unit (22) as it is compressed

radially into engagement with the second component (10).
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5+ . “down against the shaft 10, form ng a snooth profile with no folds or
kinks as illustrated in Figure 1. The flexible central portion 27 of the
bellows unit 22 will thereby be supported against the shaft 10, when fluid
under pressure is applied to the external dianeter of the bellows unit 22.
In addition to guiding deformation of thel@ellow unit 22 the contoured 10
face 50 of sealing ring 20 avoids sharp corners which may tear or cut the
bel | ows unit ABSTRIALY reduces stresses in the bellows unit. The
portion of the bellows unit 22 which is defornmed agai nst the rear

face 50 of the sealing ring 20 and the tel escoped nature of the drive

bands 30 and pjgcKhhicaP Rl sedi *h%s%emét%an.h@g(@ muﬁw&x@ﬁkaa Iayua]MahB 15

respect to the shaft 10, in order to accomipdate wear of the sea
faces 36 and |®1atu¢ndealatmgshlmg1d2@ealed it relspacéipemhouelhg (11} and a | f

s B 08 o A By A T, >
71 )1 SRR SAA) QoA i et e ot g i ), 1
seal . being sealed with respect to the shaft {(10) by means of a bellows unit
(22). One end {23) of the bellows unit {(22) being engaged by a first drive
band (30) which applies a radial load to the end {23} of the bellows unit
(22) forcing it into driving and sealing engagement with the shaft (10) and
10 the other end (25) of the bellows unit (22) being engaged by a second
drive band (31) which applies a radial load to the end (25) of the bellows
unit {22) forcing it into driving and sealing engagement with the second
sealing ring (20). The inner ends (33) of the drive bands {30,31) are of
equal diameter and have axially extending castellations (34}, the
15 castellations (3{!-) of one drive band {30) intermeshing with the
castellations (34) of the other drive band (31), whereby the drive bands
(30,31) may be telescoped and torsional loads may be reacted between
. the shaft (10) and the second sealing ring (20) by the ends (23,25) of the
bellows unit (22) and the drive bands (30,31). A spring (35) acts between
20 the drive bands (30,31) to bias them apart and to urge opposed sealing
faces {36,37) of the first and second sealing rings (12,20} into sealing
engagement.
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The sealing rings 12 and 20 of the present I nvention may be made of any
of the conventional combinations of- naterials normal Iy used in

mechani cal face seals, for exanple- carbon/graphlte agai nst a netal,
ceram c or ceramc coated material or netal against ceram c or ceranic 25
agai nst ceramic. Any suitable elastoneric conposition may be used for

the bellows unit. The drive bands are preferably nmade of stainless steel
al t hough other nmetals or rigid plastics materials could be used.

Various nodifications may be nade w thout departing fromthe invention.

-6 - For exanpbg the seat 12 nBy be sealed with respect to the

housing 1 1 in K 3< 3(\5 ZZ'I/ ;]Z(fzb/
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any ot her conventional manner, for exanple the use of an "Oring or PTFE
ring. Furthernore, rather than relying on friction to | ocate the seat 12
rotationally with respect to the housing 11, one or nore pins may be 5
provi ded whi ch engage the seat 12 and housing 11 to prevent rotation

t her ebet ween. Wil e in the above enbodi ment the bell ows assenbly
21 is located axially of the shaft 10 by circlip 41, other
conventional methods of |ocating the bel | ows assenbly 21 nay be
used. For exanple the bellows assenbly 21 10 may abut a shoul der
formation on the shaft or a collar or sleeve formation secured to
the shaft in suitable manner. VWhile in the above enbodi nent the
bel | ows assenbly 21 is nounted on the shaft 10 and the seat 12 is
mounted to the housing 1 1, the bel FoM§ 3 assenbly 21 may
alternatively be mounted with respeéFto—the housing 1 5 1 1 and the

seat 12 nounted with respect to 3fe shaft.
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-7 - | . CLAI-M 1. A mechani cal face seal for pff@wbdrng @

fluid-tight seal between a pair of relatively rotatable coqﬂg?qa%g
conpriising a first sealing ring -nounted in fixed axial and *
rotational relationship and sealed with respect 5 to a first conponent
and aj;second sealing ring nounted in fixed rotational rel ationship
W th respect to a second conponent, said second sealing ring bei ng
sealed with respect to said second conponent by neans of an

el astoneric be y L1, r éhe second sealing ring is novable

axially with onponent, a pair of tubular drive 10
bands being nounted coaxially of the bellows unit in axially spaced apart
rel ationship to one another, the outer end of one drive band engagi ng one
end of the beABRERARTt and applying a radial load thereto forcing it -into
driving and sealing engagenent with said second conponent and the

outer end of the other drive band engagi ng the other end of the bell ows

Mechanical face seal has a first sealing {12) mounted in fixed axial and
rotational relationship and sealed with respect to a housing {11) and a
second sealing ring (20) mounted in fixed rotational relationship but
5 movable axially with respect to a shaft (10). The second sealing ring (20)

being sealed with respect to the shaft (10) by means of a bellows unit
(22). One end {23) of the bellows unit (22) being engaged by a first drivé
band (30) which applies a radial load to the end {23) of the bellows unit -
(22) forcing it into driving and sealing engagement with the shaft (10). and

10 the other end (25) of the bellows unit (22) being engaged by a second
drive band (31) which applies a radial load to the end {25) of the bellows
unit (22) forcing it into driving and sealing engagement with the second
sealing ring {20). The inner ends {33) of the drive bands {30,31) are of

~ equal diameter and have axially extending castellations (34}, the

15 castellations {34) of one drive band (30) intermeshing with the
castellations {34) of the other drive band {31), whereby the drive bands
{30,31) may be telescoped and torsional loads may be reacted between
the shaft (10) and the second sealing ring (20} by the ends (23,25} of the
bellows unit (22) and the drive bar_lds (30,31). A spring {35) acts between

20 the drive bands (30,31) to bias tHém apart and to urge opposed sealing
faces (36,37) of the first and second sealing rings (12,20) into sealing
engagement.
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15 unit and-applying a radial |oad thereto forcing it into driving and

seal i ng .~ engagenent with the second sealing ring, the inner ends of
the drive . bands being of equal diameter and having axially
extendi ng castell ations, the castellations of one drive band
intermeshing wwth the castell ations of t he ot her drive band,

wher eby the drive bands nay be telescngfd and 20 torsi onal | oads .may
be reacted between the second conponert—and t he second seal i ng

ring by the ends of the bellows unit and the drive bands,

resilient means acting between the drive_kands to bias then1apart and

urge opposed sealing facd2 of the first ld second seal | ng‘idl ngs into
Iyaccording to

seal i ng engagenent . 25 302.35 A nechanigal $gce sea
Claim1 in which the bellbws ( 2uni ca‘zprfses 2epayr of end portions
I nterconnected by a re Neels th A fl al portion.
3. A nechani cal face|seal\ acgordi ng/to/Cl afm?Pp i ch en t he
bellows unit is copy ' ' th¢ cent Latl dortion of

“0 = R 10
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- 8- the bellows unit is deforned against the rear face of the
-second seal i ng ring and into engagenent with the second conponent,,

t.o forma snooth profile wthout folds or Kinks. 4. A
mechani cal -face seal according to Claim1 in which the rear, face 5 of
the second sealing ring is profil ed. - 5. A nmechani.cal face seal
according to Caiml, in which the first conponent i.s a housing and
t he second conponent a shaft. —~=_ 6. A nmechani cal face seal '

according to aim5 in which the bellows

unit conprises a first
end portion the internal dianeter of which engages
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- .. . H ” ‘P Sr L
A0 oes 1o oMLy 8 second end portion cnaNANMIGNERRLT o el

relatively thin:+¢" .. flexi-pl,g central porti6n, "the denf'ral. portion being
of generally cylindrical conff@ﬁraLLQn_extending fromthe first end
portion adjacent the internal di aneter—t hereof, the end of the
central portion] G@iAMent the second end 1 5 portion being flared
outwardly and being connected to the second end portion on the

i nternal dianmeter thereof. 7. A nmechani cal face seal according
to daim6 in which Ahfechirfdal face seal fRtevidinghefididliigtRearseéePh

enl arged di aneter whi ch engage the external dianmeters of the first

and second ‘end pairof Gpigtivelviratatallel eampopents compiising a first sealing rigg A
e ScerAiPa PR B0 B Rl B 560k i respec
t he dri veBbandsthiadgsngompenempard a second sealingring mourgethamfized réatenstal
according to d ?eilg'gor?shiié] wi | Fegpggtetobglsle%vc\:%d component, said second sealing ring
being sealed with respect to said second component by means of an
elastomeric bellows unit, whereby the second sealing ring is movable
axially with respect to the second component, a pair of tubular drive
10 bands beiné mounted coaxially of the bellows unit in axially spaced apart
relationship to one another, the outer end of one drive band engaging one
end of the bellows unit and applying a radial load thereto forcing it into
driving .and sealing engagement with said second component and the
. outer end of the other drive band engaging the other end of the bellows )
15 “unit and applying a radial load thereto forcing it into driving and sealing
engagement with the second sealing ring, the inner ends of the drive
bands being of equél diameter and having axially extending castellations,
the castellations of one drive band intermeshing with the castellations of
the other drive band, whereby the drive bands may be telescoped and
.20 torsional loads may be reacted between the second component and the
second sealing ring by the ends of the bellows unit and the drive bands,
resilient means acting between the drive bands to biés them apart and
urge opposed sealing faces of the first and second sealing rings into

sealing engagement.

25 2. A mechanical face seal according to Claim 1 in which the bellows
unit comprises a pair of end portions interconnected by a relatively thin,

flexible central portion.

3. A mechanical face seal according to Claim 2 in which when the

bellows unit is compressed to its working length, the central portion of
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25 % unit is located axially on the shaft by neans
engages in - . a.ci rcumc erential groove on the shal) Ilmmm Mm ,m
. washer; a shoulder” = ' ‘-

REPLACENVENT SHEET sl "‘fdr-u’ratuog on the shaft, or a collar or
sl eeve nenber secured to the shaft. 10. A rrechanl cal face seal

accordi ng to C #herbéllows whitds detmrmed agdmst the reaufederofitheszoond issalimy! | ed
" to the internal dlaré] of the bello t}}\{s uni t cge cefntral l_Bortmn
of the bellows (iRSNEHIGLRY ERIRGRIMENDY Withathe SerRn FoBPONfBL tg Torm a ¢ Pet oped

drive bands. profile without folds or kinks.

4. A mechanical face seal acc-ording to Claim 1 in which the rear face
5 of the second sealing ring is profiled.
5. A mechanical face seal according to Claim 1, in which the first

component is a housing and the second cofnponent a shaft.

6. A mechanical face seal according to Claim 5 in which the bellows
. unit comprises a first end portion the internal diameter of which engages
10 the shaft, a second end portion the internal diameter of which engages
the external diameter of the second sealing ring and a relatively thin
flexible central portion, the central portion being of generally cylindrical
- configuration extending from the first end portion adjacent the internal
diameter thereof, the end of the central portion adjacent the second end
15 portion being flared outwardly -and being connected to the second end
portion on the internal diameter thereof.

7. A mechanical face seal according to Claim 6 in which the outer
ends of the drive bands are of enlarged diameter which engage the

external diameters of the first and second end portions of the bellows
20 unit.

8. A mechanical face seal according to Claim 7 in which a helical
compression spring acts between the enlarged diameter end portions of

the drive bands biasing them apart.

9. A mechanical face seal according to Claims 6 in which the bellows
25 unit is located axially on the shaft by means of a circlip which engages in

a circumferential groove on the shaft and a thrust washer, a shoulder
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A1l -“A mechani cal face seal according to Caim1 in which
recess is provided in the end face of the end of the beI I $mm IH] m“m”““l
engages the .secand .conponent, the annul ar recess providing*reki et

axi al expansi‘on of that .end:of thel Belil onscupit as it is corrpressed
radially 10° i nto engagenent wit h t he—sectond conponent .

formation on the shaft, or a coilar or sleeve member secured to the shaft.
10. A mechanical face seal according to Claim 6 in which when fluid
under pressure is applied to the internal diameter of the bellows unit, the
central portion of the bellows unit engages the internal diameter of the

5 telescoped drive bands.

11. A mechanical face seal according to Claim 1 in which an annular
recess is provided in the end face of the end of the bellows unit which
engages the second component, the annular recess providing relief for
axial expansibn of that end of the bellows unit as it is compressed radially

10 into engagement with the second component.
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