WO 2009/113942PCT/SE2009/000132 AXIAL FACE SEAL ASSEMBLY, MOUNTING METHOD AND
MOUNTING FIXTURE Technical field of the invention The invention relates to a seal assembly which
is arranged fof RGBS with a drive shaft in a rotary machine, and WhiCﬁ%‘ff%%%ggg@g(rMé of the
passage of a drive 5 shaft through a housing wall i the rotary machine. The invention also relates to a
mounting fixture and a method by which the novel seal assembly is mountable on a drive shaft in a

rotary machine. Background and prior art inyention is us f ' sRage of a drive
shaft from &°HH8tdr Bﬁﬁ}néﬁﬁ‘%m&{?ﬁﬁgﬁﬂé %§§b$§%u%§§§r% réi:fér&? €e.d., albeit other
use is congeiviable: Kagisimersible puimps and mixers typically comprise an electrically driven motor
and a hydraulic unit comprising an impeller/propeller connected to the motor via a rotary shaft. In order

to prevent hediureritiche dsthydrealicalnis fonblriiely ithemaeralongerretatirn st devices are
arranged hatyesndhe-hydeadlic ynitand thadelachAfanmenlypeotiseakdevieaiSadmachanical
seal COMPLRY A 20 ﬁ'nq%&{éﬁl%%mﬁhﬁﬁéwwma?ﬂ@ 2geingla statianary.seakripg which is
attached to a housin wall formin part of the m,o%gr)]r compartment. Theif 0 seal rngs regressed
towards edBABtHER B ST B &SR R TERE Rf IR HFORT aeln%gﬁ%%l Vlf?'e:‘%ené ing |§'feerf%cé? In
submersiblérivarsipsit drga watolrvdsEal assemblies are often installed to provide sealing interfaces
at the passages of a drive shaft reaching through a fluid filled housing portion which defines a barrier
for pumpe%g&ﬁ%mﬁ%g&gp%l% motor and the hydraulic unit. The seal assemblies which are
referred to ‘generally comprise a ring-shaped, axial face seal member presenting a sealing end face,
whichi is bigsed+dewates the statibfiarycsdiakrihg pastreholisidgiveattinftrfioans ofcepring. The spring

IS compartment to a hydraulic unit in submersible pumps and mixers, e.g., albeit

other use is conceivable. The submersible pumps and mixers typically comprise an
electrically driven motor and a hydraulic unit comprising an impeller/propelier
connected to the motor via a rotary shaft. In order to prevent medium in the

15  hydraulic unit from entering the motor along the shaft, seal devices are arranged
between the hydraulic unit and the motor. A common type of seal device is a
mechanical seal comprising a seal ring rotating with the shaft and sealing against a
stationary seal ring which is attached to a housing wall forming part of the motor
compartment. The two seal rings arc pressed towards each other by spring force to

20  prevent medium from entering the sealing interface.

In submersible pumps, €.g., a sct of two seal assemblics are often installed to
provide sealing interfaces at the passages of a drive shaft reaching through a fluid
filled housing portion which defines a barrier for pumped medium, between the

25  motor and the hydraulic unit.

The seal assemblies which are referred to generally comprise a ring-shaped, axial
face seal member presenting a sealing end face, which is biased towards the
stationary seal ring on the housing wall by means of a spring. The spring is

30 supported from a supporting member that is non-rotatably connectable to the drive
shaft, and at an axially fixed position which sets the seal member under bias from
the spring. The seal and supporting members are likewise non-rotatably connected,
and so the seal assembly is supported on the drive shaft for co-rotation therewith,
and in concentric relation with the drive shaft.

35
Since the sealing faces are subject to wear, ease of mounting and dismounting is an

important feature in an axial face seal assembly. In many rotary machines the



30 supported from a supporting member that is non-rotatably connectable to the drive shaft, and at an
axially fixed position which sets the seal member under bias from the spring. The seal and supporting
members areiReM&IAtH-rotatably connected, and so the seal assembly i SGEPEAEY B the drive
shaft for co-rotation therewith, and in concentric relation with the drive shaft. 35 WO
2009/1139422PCT/SE2009/000132 space available about the drive shaft is however limited, and
replacertiedficot thbbdaphese Mt it realii nivstatssimitashtand makitamtriusiibsisodened. For
ease of assemfity @ndireplacementittgadsihusta reathine aseslasseselyadhich easchg axially and
non-rotatahiv aaguied {oghe SHugshaliinmounting. and.dismounting 2 precedures feguiring axial
ac0ess Q0 HIR SRl BRI ol QL PR e R0 e aeg i Sisiciaoni - 2 rbine
pump wherein & Cafrier member for an axial TAce seal i non- rotatanty S8BT e BMRHve shaft by
medns dFSGAVESSIFCIHE R 08 BhPresehesin tathe wirkemspBIN the carrier 10 member into an
axially extended key-groove running in the surface of the drive shaft, the key groove also cooperating
with a key tersgeupng: anirmpelles indhedive W@%-@%é&ﬁ‘é‘&{é&%ﬂé@i%ﬂﬁ?ﬂ%ﬁé@ﬂ%“ a
snap-ring groove or ter}efézlrrlve gggaflt gecures thn carrier, Qﬁfﬂbs%r gx'%”%/ C%Iijlt drive shatft. As the seal
assembly'is inserted on the drive Shaft, the dnive pin Tavels in the Key-groove whic ths in 15 the
end of tRRARTCERSRITPRITN P HY'R Rk FepaRre dianain] derctirndrive haressrise seated in the
snap-ringgrosventmderecontiyressiod af tve-geadassemivhs inAlthougiekatetisolitian meets the
stated opjeet, well e SEuRUR sedresdadicaiad.and aseyEale-machining 4fihe drive shaft in order
to fita sggggigﬁa%@é %%&Sﬁeéﬁg%{- 491 U&%%—%SKQS %%%ﬂ@gréciso dis_%loses tgtnvai(jial ézlacg seal assembly
in a water pump wherein an impel eris connecta%éfre to the énd 6 a drve Shatt. Iﬁhe(:"seléVglssembly
compriseRAh ¥EHEBL (G S YreT, W drsteprese Hit gravsediy driuthscesadpssembly is

inserted on the drive shaft, the drive pin travels in the key-groove which mouths in
15  the end of the drive shaft. The snap-ring is then pushed axially over the drive shaft

o be seated in the snap-ring groove, under compression of the seal assembly.

Although Lutes’ solution meets the stated object well, the structure requires
dedicated and accurate machining of the drive shaft in order to fit a specific seal
20 assembly.

In US-B1-5,558,343 Aparicio discloses an axial face seal assembly in a water pump
wherein an impeller is connectable to the end of a drive shaft. The seal assembly
comprises, in consecutive order, a wear disc presenting a sealing end face, an

25  annular seal member supported in a carrier which is arranged to slide on the drive
shaft, a compression spring urging the carrier, the seal member and the wear disc
away from a base member which is axially and non-rotatably securable to the
impeller, and thus relative to the drive shaft. In its bottom end facing away from the
carrier, the base member is formed with a radial flange which is supported axially

30 from the back of the impeller. A stop pin rises from the impeller’s back to engage a
tab in an annular channel formed in the flange of the base member, the stop pin
securing the base member non-rotatably to the impeller. The base member and the
carrier are non-rotatably engaged by means of interlocking radial protrusions and
openings which are formed in the cylinder walls of the two elements, and which

35  permit an axial relative motion between the two.

Albeit Aparicio’s solution meets the object of a mounting procedure requiring axial
access only, the structure inconveniently falls out of the housing if the impeller was



25 annular seal member supported in a carrier which is arranged to slide on the drive shaft, a
compression spring urging the carrier, the seal member and the wear disc away from a base member
which is axially. and non-rotatably securabl togge ' ller %t us relative to the drive shatft. In its
pottom EFietinE ARG rbih SRR RS TS oS IEFB oML (i A TG S En i
supportedzdxiatigr8bifrosriniteridadkiofrdradinpeiatnicditsyy pire ssesinohiamd Frpelens backito engage
a tab in an annular channel formed in the flange of the base member, the stop pin securing the base

memberﬁnon-rotatal?%to.the irpﬁeller. The base member and the carrier are non-rotatably engaged by
LIILITY, [§) £ IVENtion

means sions and openings which are formed in the cylinder walls of the two
elementgnarehwhigh3aieimihan gdatrelative mefionsbetween theswns  3:10 hadismesntedifor
replacement. IQ1US-Bl-5 5 ,349_}(@% ]iic,ono vﬁ{gbalxe@iv%%?f #?f&%‘ﬁssem@é’ﬂ% %ntglqge‘gr to remain
mounte&?%? & %ENCeHfe c%_’frtﬁe pump itself Summary of the mventlSﬁfﬁ{ﬁ embodiment (%}lfhe present
inventioks séeksti plovideanSaxifh ceerss asbembRrarsifearorbsrolanbngmrPacdivESshaft in a
rotary machine, and which is structured to require axial access only in mounting and dismounting
procedutes, Atolhepembediment l e Rissentinvenionsseksdoiovide an axial i seal
assembly which is securable axially ahd non-rotata y to a drive shaft in a rotary machine, and which

is structaﬁéar{éaéw&iﬁ%aéﬁiﬁﬁ@@% YriodsRarlin Rt R ASLaE tRe WY SbdmBhPoRPR&EYdrive
shaft. Yetandiher embotliniens efthetpresent invadtiorskakis toqirdwwdérare sshalfacecsdat assembly

adapted, for, & moupting pr 6.bynuhich.a grager axial bias of a seal member can be ensured on a

continuous drive shaft surface. Still another embodiment of the present invention seeks to provide an
axial face seal assembly adapted for a mounting procedure by which a proper axial bias of a seal
membeYeambetbasumti@imauntihtionpusea shafestirfacebyseansofla moanidgdictureal

ACCOfdi%é@rﬁﬂ?%H}ﬁ@&ﬁﬁf;tB%ﬁmg et r_xiahiase.spabpssemblyna epatingamethod,
and a mountigg ixturg are grov' ed. ACCO{1 ing to gn. as% %}of th§ gresent invention, there is provided
e ure n é urrace

. cm T can on a,con u Arive. S . .
an axial TA¢e seafassem%y, arranged?or co-Totation wit rive éhaft in a rotary machine, the seal

assembly comprising in axial succession at least the following components: a seal member, a carrier

and a basgiraembes, ahpbihich st ghapeskior mountinghideorcanpiovelation awith d.ddveshaft. In
the seal assembly, the seal.member i ted i £al, i%‘r/ﬁg) present a.se 'gg@g f(?fcg, the
carrier is %%eﬁ?rr?))qt‘yat%(g%? g%cﬂlfl%rctaéént% tﬁé%%%ssgon%%er. #he cgrriergls rﬁgvaa%llle relf';lt(%ve to the base
membe RS BRET dFEtiBh, SREBRGPaBaf IR I D adE e Mt HiPieshsBf &¥sHprésidn spring
which isrdinterpasgdibetreeen the base member and the carrier. The base member is axially and
non-rotatably securable to a drive shaft by means of an open ring clamp having first end second ends.

The ring clamp is supported. on the base member; at least. one of said first and second ends bein
movab%&ccorpmg topgmbodiments oaf the presentamvenmon, an ax?af fgce seal assemlgly, a g

mounting method, and a mounting fixture are provided.

According to an aspect of the present invention, there is provided an axial face seal
assembly, arranged for co-rotation with a drive shaft in a rotary machine, the seal
assembly comprising in axial succession at least the following components: a seal
member, a carrier and a base member, all of which are shaped for mounting in
concentric relation with a drive shaft. In the seal assembly, the seal member is
seated in the carrier to present a sealing end face, and the carrier is non-rotatably
connected to the base member. The carrier is movable relative to the base member
in axial direction, and biased away from the base member by means of a
compression spring which is interposed between the base member and the carrier.
The base member is axially and non-rotatably securable to a drive shaft by means
of an open ring clamp having first end second ends. The ring clamp is supported on

the base member; at least one of said first and second ends being movable



4 relative to the other end in a circumferential direction of the ring clamp; and tightening means is
rotatably journalled on the base member for adjusting the relative distance between the first and
second ends of the ring clamp. Arranging a ring clamp to be housed in the inner periphery of the base
member, in combination with a tightening means arranged for reducing the circumferential dimension
of the ringlgtaraptasttisciased, affecis afrigtionalfareestig di-the seabassembilysatcimasbitiaty location
of a driv; havi onti e Thi , iti chipi riye shaft in
order to%?:g%g %%% s{%%a%%sg}mrﬁg% t e%%%ggs%ga% (%i\%?a%%%eﬁg%g%o%ﬁl %ﬂ%ﬁréég gis of
course ABEIBFeREGRRGE PaRUCHTE TSgTERIAE hefranerRatdaN topRafamP a formation made on
the drive shatft, if appropriate. The tightening means is preferably arranged in a bottom end of the base
membery e fhe end which.is.opRosite3daeend Hatiases tenaimishe carisksThisamaediment
secures the option of arranging the seal assembly for moynting/dismaountin m(f%rg%ergures that require

only axi§P TN HEIRR A JL8BHIBR 8 BBt e FEa B otim &R YR BN &l ﬁf)eﬂbti‘?ﬁj near
the innedipeeipsiory of tihe bot rlamg cfthéivdesethentisetsfafifscent af dreestigzlamphis fieally seated

in a clampsseabiouned inrthe bettem.ench of theasamembaiwhereasia se6end endsalthesring
clamp islocated in a nﬁjggggyr}plg[ﬁ%%rﬂg se t%Qd o¥gbé%i _tth{e circumferential géret%ignsgg/lthe

tightening Fﬁegﬁgwﬁ% 1engages e'88cond end of the rng c amrb TR n%)lg (bcgurlng Clamp seat.

Likewisefserprbiarmredhe dpveinhedt g timhasiiisy thddifs Coriplisas S adgiestn glseraisiheh is
rotatably, jgireraliedsinethe:hnsememperiampsitbetnongeaddy adighieniagdanl thabisragerable in a

direction parallel with the Ion]9i34d' % J) pf @e seal assembly. The adjusting screw may be arranged
for circurrﬁp?é.{reer?ﬁa\fch%rél%‘f8555|on ’o]ﬂ% 8r%(nE é?anip about the drive shaft by directly engaging the
movable end of the ring clamp. To this purpose, the adjusting screw advantageously comprises a
frusto-caniealighttinintheneadsofsvhiele havin g thergredter ratintsasfacidgiwiay from thedobse member.

The fruste-cepical PRI ?Q%ﬁ%@%j@é‘i%%@ﬁ%ﬂ%éﬁ@@gm&%&lﬁgm Raprffcular portion of the ring

clamp to the ring clamp end which is formed to turn about the frusto-conical portion of the adjusting
screw. Alternatively, the frusto-conical portion may be provided through a separate conical sleeve
which isToiatablyhodmatiad sredhecadjibingestiew. Ahotherafiergatthe fosesbessstightbnidgrmeans

comprising R:adiugting screw vhichikdicactiv engagas thadirstand segondends of theriggaclamp via
a C-shagggle%%q]}p that is driven by the adjusting screw for a guided movement in the base member.

In a preferred embodiment, the ring clamp is supported near the inner periphery of
the bottom end of the base member. A first end of the ring clamp is firmly seated in
a clamp seat formed in the bottom end of the base member, whereas a second end
of the ring clamp is located in a neighbouring clamp seat and movable in the
circumferential direction by the tightening means which engages the second end of

the ring clamp in the neighbouring clamp seat.

Likewise in a preferred embodiment the tightening means comprises an adjusting
screw which is rotatably journalled in the base member so as to be engaged by a
tightening tool that is insertable in a direction parallel with the longitudinal axis of

the seal assembly.

The adjusting screw may be arranged for circumferential compression of the ring
clamp about the drive shaft by directly engaging the movable end of the ring clamp.
To this purpose, the adjusting screw advantageously comprises a frusto-conical
portion the end of which having the greater radius is facing away from the base

member. The frusto-conical portion engages an inner side of a knee, connecting a



It is preferred that the carrier is non-rotatably connectable to the base member by means of at least. |
one dowel projecting from the bottom end of the cgrrier and insertable into a corresponding dowel-hole
mouthing in both ends of the base member This embodiment facilitates interaction with a mounting

fixture usgediLe BgAng PracedHe ih SaME SRRl AP eRaXAhRAMYIaSHIR0LTANG,SRINg

member, whi interposed betweer ase member and the carrier, can always be set upon
mountingP A B8 icafRie RPEQXDPIHE D ALERHRSSITEEN: there is provided a mounting fixture,

adapted for use in a procedure for mounting the axial face seal assembly as described above in

co-rotating felationwitha griveshafliinedotanhmachine Jhe fddre.comprises-adady having top and
bottom ends, and a_first through-hole the radius of which'is adapted for insertion of the fixture onto the
subject ﬁ%’?\‘?é’%ﬁ’&ﬂ‘?ﬁ’ﬁ%%ﬁ?@f%&@ﬁﬁ? 83 f%naF?’aen@ FPI8SHRY the seal assembly components on

the fixture. A second through-hole through the body is positioned so as to be aligned with the
tightenZ}%ﬁi_@é@%&@@ﬂéﬁ@ﬁf&@%@%@?@&ﬁ% RRiRR ;Q@Fkﬁr?ré@%b 'd Sa_gﬁadjﬁﬁléﬁ%@héa@&rf ° being
adapted for insertion of a tightening t rom the bottom en e bo etope the fixture
body is ‘grgé%%é%é[%‘eéigé’p%rr%%g%’uﬁgﬁﬁéﬁgt%étﬁ’g Oggger%%e%%%Fgfng?ﬁeX%% ey}é%%%%e%g?eer(r{nined
axial distiamee. Tt fistudevstolRnidd wiad Bt 1658 sAeeprdpiciosHisiag FerHamsBdpiendefRREfixture
body, infappasite relation to the dowel projecting from the bottom of the carrier. The projection
supports the carrier at an axial distance from the base member when the seal assembly is located on
the fixture, the axial lengths of the projection and the dowel in cotge%eration determining said_axial

distance e ESEESb AR tHE o EHET MO RxEaF8 BB camnss Azt BE PaBWBITRIECHNy into the
dowel-haledheoughethé:hasenre beeiwber dbgrge drassemblipasttonatedionithbdixtareier6 skatording to

a further aspect.of the preseatinention.thess i pvided:amathad farmounting an @dalfage seal
assembly as described above, in Co-rotating relation with a drive shaft in a roéagr%&rp?a%gﬁnﬁ comprising
o]

the step@ 6P sl G TR UBE A JES I CoPTREAR O A iR PO RHERE gn?
consecutiveiotitey thetabermuinivdr withiring thanhp amgpigherirgoreanes skencohiiressiomgpring,
the carrigl, andthesRal [9eMmbasodBsastingctie fidusaRng saalassambl: tegather amthesdie shaft

until the seal member abui.;[;s1 an opposite seal surface arranged stationary on the rotary machine;
-compreéjs"i‘nsge 'iﬁép%‘a‘i“é’égérﬁﬁy against the force of the compression spring to a predetermined extent
which is set by the fixture, and tightening the ring clamp before removing the fixture. Short description
of the drawipgisdhednuesttien wibhbe BorBClpsalyaxplainatbbeldveants wibvekeieneedorttiag
accomPAINIG SAEHAIGAIAUINgS.| RIDEAIRNRASHIdE -1 ahANe Rg.R9ateseemblxaaiipanents and
a mounting Tixture nPexp Qdecfwew;_lgl . 2 shows the assembled components of the seal assembly in
a botton@%ﬁé‘ﬁ’@&i@@%@v@? co-rotating relation with a drive shaft in a rotary machine, the

fixture comprises a body having top and bottom ends, and a first through-hole the
radius of which is adapted for insertion of the fixture onto the subject drive shaft.
The top end of the body is arranged for locating the seal assembly components on
the fixture. A second through-hole through the body is positioned so as to be
aligned with the tightening means when the seal assembly is located on the fixture,
said second through-hole being adapted for insertion of a tightening tool from the
bottom end of the body. The top end of the fixture body is arranged to support in

mutual relation the base member and the carrier at a predetermined axial distance.

The fixture is formed with at least one projection rising from the top end of the
fixture body, in opposite relation to the dowel projecting from the bottom of the
carrier. The projection supports the carrier at an axial distance from the base
member when the seal assembly is located on the fixture, the axial lengths of the
projection and the dowel in cooperation determining said axial distance. The
projection in the top end of the fixture body can be realized as a dowel projecting
into the dowel-hole through the base member when the seal assembly is located on

the fixture,



Fig. 3 is a longitudinal section through the seal assembly, in interacting engagement with the mounting
fixture; Fig. 4 shows a modified embodiment of a c&rrier member included in the seal assembly, and
Fig. 5 is a partial section along a chord line through the seal assembly, illustrating schematically a
modifiedfseaANH L AghiBwiRGh arRy elaph P s RGeS IREcsda st b lip DBRIIea b asEri6H of a
preferrefbemibadicegtof thedhéerdiosaThssessdntial cermpabehtshesm pnisedrottiengxialddoe seal

assembly;are, ilysitated iniexpladedvigw i fig. doHBE SHPRADEALS akg:-shown in consecutive order
from top to bottom of the drawing, the illustrated relative osition%J?f corﬁonentﬁ%ﬂf\inin%any
; hefopo

reference madB SRR 6B ARt DARSHEIS BFRE b ORe At FfSm the Phearawing, the
seal assembly Eofamisss Hicapisia e S MBEEHrasBitiRg alasding ¢highdeaingec®dp end.
Reference numatatSnifsheairmaipangyidfeseahedement ehrde:of slasiberer material, the elastomer
seal 3 adapfed; . 5B ﬁ@ﬁ%‘?&g%ﬁ’@%&?%@é&%@r@%&%&“g&ﬁ?cr NRAE SERMPERESIAR SPring 5

is interposed between an_annular base member 6 and the Carrier 4, the compression spring, exerting
an axial force tRERaFRFELS HARYE i QRRGSA) Sl ﬁ*&{%&saﬁ{ SRS AHBath. The'Bise
member 6 is axiiiyamisbirotatably securable to the drive shaft by means of an open ring clamp 7,

which is arrangegipreesiersed kedD4beinBgr pespkenheftiedasennestarstasispasiunderstood
from fig. 2.) The rin mR. 7 | ible ] ' jal_direction by means of an adjusting
screw 8 which %%%%%F&%?%gﬂoﬁ%‘%&% &%isge%%%%égg%e ér’e?%:lfnumeral 9 indicates a mounting
fixture to be‘fuﬁ’r%’rt%‘i’(ﬁ‘rgi#éﬁ BRI RSO RGR HRECHHFiPHE dowel 10 is arranged to project
from the bottom end of the carrier. Preferably, three dowels 10 project equidistantly spaced as
disclosegndheidowelsidQ araklinagagionpad for insertion in corresponding dowel-holes 11 mouthing in
the top and bottom ends of the base member 6 (see the dowels inserted in fig. 2). In result of the
dowels 8hgagingtiteodowsl-Hotesnibres calviealy isxpdain2e rbeitablyrodnmatted téetitadsade iember 6,
but movaklgxghativertherateitne Bxiaidiectiomd heRasgdnember 6 further comprises a hole 12
arranged for threaded engagement with a threaded portion 13 on the adjusting screw 8. The threaded
portion 13 adjoins a frusto-conical portion 14, the operation of which will be further explained below.
First and Sechrheais s SRR 185 YESPRE RGP SRS RSP AR i HB DB HORo BT oftHEBRSE fember 6
and arraniget to receive first and second ends 17 and 18, respectively, of the ring clamp 7 The seats
15, 16 are separated through an intermediate base member section 19 acting as a counter-support 19

fora mo%%bleZens%gIVtSt] €hed gé%rentgbled components of the seal assembly in a bottom

perspective view;

Fig. 3 is a longitudinal section through the seal assembly, in interacting

engagement with the mounting fixture;

Fig. 4 shows a modified embodiment of a carrier member included in the seal

assembly, and
Fig. 5 is a partial section along a chord line through the seal assembly, illustrating
schematically a modified means for tightening a ring clamp included in the seal

assembly.

Detailed description of a preferred embodiment of the invention

The essential components comprised in the axial face seal assembly are illustrated
in exploded view in fig. 1. The components are shown in consecutive order from top
to bottom of the drawing, the illustrated relative positions of components explaining

any reference made herein to top and bottom ends of the components.



30 The assembled componénts of the seal assembly are illustrated in the bottom perspective view of
fig. 2. The drawing shows the dowels 10 occupying the dowel-holes 11 going through the base

member 6. TheoriRgalaRW 7 is here received in-an annular recess 20 formgdrigghRdangsperiphery of
the bottom end of the base member. The ring clamp 7 need however not be accommodated in the

base member 35 6 as provided through the annular recess 20. The ring clamp may alternatively be
carried in the bottom end of the base member by support from the adjusting screw 8, engaging one

end of 1811 L13MBr ANC A RIRISCYAY QQQ%EQH;(’%&E{%%QW%H%%%%Q}%&QQ clamp. The -

ring clamp may also alterpatively pe siated WO 2009/1 8PCT/SE2009/000132 deeper into the

base meRIGEFHER BERY HEERSea R figh 255 &d, 5?%@58&0(? & eBIERhSHBRGRFafYement of the
tightenyHeans0 chufsting 28 slewiine raghioaalihhethlesingernnsp Brakearedthtfer diameter
which iseeaualRsbddigerdhantansiulaen eitibeete natitheanteay, Basemmessenbsprihg Bstightened

conditign gfhe. singclamp.Jf i5.equallysealized taabihe Jing.Clamp./ @%M@@oﬁ%‘?@s@%%ed’ l.e. when
separate from the drive shaft, to an inner dlaﬁnéeterbwhl%g less then the outer |a{3neter of the drive

shaft. & THe Tﬁg{%%%aéﬁfgin%r%e&rcaulg?% ¢ i e Mation 21, from

first ertd orﬁc‘fi‘n.o‘ﬁhe rilg Gamp Via a khed for
where the firdtlcfigesiindElin Pagrarerrababh 6 pealifrrseatanipttie e actsratie Seéshd end 18
extendg:Gosrespongingiyfont arknee?Zmpokecting tiecdecoadrengadith theteiratdanportion of the ring

clagnp. (The,second ead 18 s feceived movable indhe paighbiuing seathR fuhish s, separated from
the first seat115157throu%1 the ing?err]glegj%tg. basefer?emt%&'r section léa The adgistment screw 8 is
rotatabTﬁ%ﬁr%%ﬂPed in TERE _bourlng sealtri%r,nsuc ‘fhatdtﬁg rﬁ&o%%‘f@éﬁsgqorﬁ%n 14 operatively

engagesiBIF AT ERIE BfthEcknse P2 AR JhFRpEsAtHEtPARefetRE IR G5 th & SKi&R S is rotated
deeperrintodhe basdimessbentyuhéfgSiaoonicabpdntidneurggddheddedod.end 18 towards the first
end of the ring clamp. In

15  Returning to the carrer 4, a dowel 10 is arranged to project from the bottom end of
the carrier. Preferably, three dowels 10 project equidistantly spaced as disclosed.

The dowels 10 are dimensioned for insertion in corresponding dowel-holes 11
mouthing in the top and bottom ends of the base member 6 (see the dowels inserted
in fig. 2). In result of the dowels engaging the dowel-holes the carrier 4 is non-

20 rotatably connected to the base member 6, but movable relative thereto in the axial
direction. The base member 6 further cbmprises a hole 12 arranged for threaded
engagement with a threaded portion 13 on the adjusting screw 8. The threaded
portion 13 adjoins a frusto-conical portion 14, the operation of which will be further
explained below. First and second seats 15 and 16, respectively, are formed in the

25  bottom end of the base member 6 and arranged to receive first and second ends 17
and 18, respectively, of the ring clamp 7. The seats 15, 16 are separated through an
intermediate base member section 19 acting as a counter-support 19 for a movable
end of the ring clamp.

30 The assembled components of the seal assembly are illustrated in the bottom
perspective view of fig. 2. The drawing shows the dowels 10 occupying the dowel-
holes 11 going through the base member 6. The ring clamp 7 is here received in an
annular recess 20 formed in the inner periphery of the bottom end of the base
member, The ring clamp 7 need however not be accommodated in the base member

35 6 as provided through the annular recess 20. The ring clamp may aliernatively be
carried in the bottom end of the base member by support from the adjusting screw
8, engaging one end of the ring clamp, and a projecting counter support engaging
the other end of the ring clamp. The ring clainp may also alternatively be seated



20 result of an angular relief 23 foimed on the counter-support 19, the knee 22 in the second end 18 is
allowed to move in the circumferential direction of the ring clamp, reducing the diameter of the ring
clamp for a frigtiaed clasmaping about the circungference of the drive shaft. Foissuaystiease member
6 is non-rotatably and axially arrested in concentric relation with the drive shaft by tightening of the ring
25 clamp. The adjusting screw 8 is this way arranged to effect, in cooperation with the counter-support
19, a circymfarantiad ceryastiemer thedinglaiiplésucntiigt 3, frisfiomad eobegensreat is achieved

CirC“mfere%“a%%%?&‘%gg&‘é%ﬁ'aﬁhémgﬂﬂ&ﬁﬁg werds, Jreapisrmesican. of ring clamp end 18 is

stationca?rrfeaﬁgste ear the radially outer periphery of the counter-support 19, while the angular relief
23, deviating from the radius of the base member 6, permits the knee 22 to move in the circumferential
directitimiiee delivs dithartribg ciamplant TR THBHASERSEY WEGThEE® HdW¥gonal, or a round
orsa CifetiaF sesionadpiefilgi-Optandlshdheniniclemp Monayeb® dircblain-tebtiorednd formed to
have acgk%%é&ﬁ“%%'?m%t&&hgx i & Dysbaped.sectionak Riefilen d Brddier 22@Rd neighbouring WO
2009/1139429PCT/SE2009/00 13%40f)rt|ort??%ff5rr1§f rlggagLa@?pa%q%&§ 'H%%AQ%%M?&&?@EOWM in
corresﬁ%‘ﬁ‘&é‘?ﬁ?@%i’[ﬁt §f&r‘?ﬁﬁ§r gng e ot the frusto-conical portion 54, If appropriate. Fig. 3 shows the
assemisis dhemetborppisictiemeiehe) Rsgarshiéf mounted in 5 concentric relation about a drive shaft
in a rotary machine. Albeit the drive shaft and rotary machine are not illustrated in fig. 3 it will be
Uglﬂ”%%%@@éﬂ&&%&émﬁ[%?e&ﬂcﬂml ﬁgﬁia‘ﬁlp@fzhwr[ﬁgmggﬂppﬂ_ sitionreR tbgﬁ{vmfshaft, is forc%d by
the compressed sprin effect a sealed.interface,in cooperafi ace arrange
station@ry RS Htar rﬁa%%% &o%%?%% ﬁqﬁ%({ffgg?%?gﬁoﬁ)ecgr%%%ﬁ%r%%%@eﬁg%ag%n%er seal 3

compriseed 3o Bk RRERRD 6RO S SRR TEeaRoBHERE B Fivde AJBHIB A Gis AR frtEte dRRecting radial
portionsdsodaderithétfotbe ofithdsppmgicn tieadialzpdeion. Fhs conppeéssediSeitveen the bottom end
of seal memberandairadial flangeAdwhichis raedpRstbepearied 4om resuli-of satompression,
the elastomer, seal 3 expands radially owaids o lachspaling abapiLa e pedafety of the drive
shaft, asittstrEee ﬁrougﬁrrttﬁe %uelgln at % in flgc. 3. .
rotatably journalled in the neighbouring seat 16, such that the frusto-conical
portion 14 operatively engages an inner side of the knee 22 in a sliding contact,
When the adjusting screw 8 is rotated deeper into the base member 6, the frusto-
conical portion urges the second end 18 towards the first end of the ring clamp. In
20  result of an angular relief 23 formed on the counter-support 19, the knee 22 in the

second end 18 is allowed to move in the circumferential direction of the ring clamp,

reducing the diameter of the ring clamp for a ifrictional clamping about the

circumference of the drive shaft. This way, the base member 6 is non-rotatably and

axially arrested in concentric relation with the drive shaft by tightening of the ring

25  clamp.

The adjusting screw 8 is this way arranged to effect, in cooperation with the
counter-support 19, a circumferential contraction of the ring clamp 7 such that a
frictional engagement is achieved circumferentially about the drive shaft. In other
30 words, the outermost end of ring clamp end 18 is stationary arrested near the
radially outer periphery of the counter-support 19, while the angular relief 23,
deviating from the radius of the base member 6, permits the knee 22 to move in the

circumferential direction towards the other ring clamp end 17.

35  The ring clamp 7 may have a polygonal, or a round or a circular sectional profile.
Optionally, the ring clamp 7 may be circular in section and formed to have a planar

inner diameter, i.e. in a D-shaped sectional profile. The knee 22 and neighbouring



However, the detailed structures of the sealing elements are not critical for the operation, technical
effect and achievable benefits of the present invention. The detailed explanation of the elastomer seal
3 is thus onlyferpuspesaof explaining 20 the illgstrated embodiment, andpifiegonabination of seal
member 1. and elastomer seal 3 may be generally regarded as a sealing member comprised in an
axial face seal assembly according to the present invention. Fig. 3 illustrates the assembled
compomentsindtthpotag/dateraeticnWith dhéi REuise tntifgfixtuie Sofbedixiuca & wae aso fig. 1,

comprises-aifedndavine mpsendanda pottom endicA,eeniral through-hole 26 mouthing in both
ends of the body is adapted for insertion of the fixture on a drive shaft. The top end of the fixture body

is adapted for assembling the seal assembly components in consecutive order on the top end of fixture
9. ProjecBonSyHsiRg Femmardnsh Birrerinreiscoidasaiveativhon tresetddissembly on the
fixture 9ov¢heirihecksahmsbombly dsilecsited tomectyrgmthetfintirg1Bethenadjusting.serew 8 is aligned
with ansadkiiton!alex8brough thadixuise hodly. Sheasiionaliiaudihole 8 pigvides a passage
orins e y-which the.adjusting screw 8 can be furned in grder to tighten the
ring clgt%%abk%fgﬁltqt%gﬂ d%\l/%gfs%gf?’ﬁg ﬁ%uﬁ;%grgd&%ﬁ(?ﬁer éarrgﬁ‘éeeé?{%}%ﬁéé?%ﬁége%?mined
compreSSTBH B PEIBra L8 SHSH s fi dieriatmimgaserdive Wiheneriisal assembly is
locatedststreetlyangne fisatinmatieibotemotng oidhbihademempen GliestsofraeiVO

lzm?hg/laal%_gamaﬁﬂﬁg&@%a%}%pl kqgf,@%@qgegigl Qgp&@%@i@gg g,grl'ﬁ;gg @Bﬁ%&%c{&ﬂ g dagf theI fixture 9.
n this i 7.a'e Iocated in gpposite. relatign to the dowels 10. The dowels are
thus sulggp%r?epd r%lg?ggtggggncﬁ %ﬁthge?pro(ileléleﬁons%5a W e?ggg}%eé aifgll gngfﬁ BFthE dowels and
projectfglﬁssgﬁg’ﬁe?af i %gﬂﬁoéﬁﬁd?ét@rﬁﬂﬁ’é’&eéﬁ% hripspiee Bhpdiiénn ard@ivral 4 and the base

membér&TPRe tanthresitn Semeg S wHitthissdapturé dhetweendcanadiahflange 30ifermed on the
carrier andma¢edial fldnrgaaddeiliied ancthe hase member Wil Re ¢anpressesicrespandingly to
apply aiasing frrce.atihesserling.intefane hetween, 18 JRtating seal me! %%E%;%.”Q.‘he stationary
seal surface arranged on the machine housing.
However, the detailed structures of the sealing elements are not critical for the
bperation, technical effect and achievable benefits of the present invention. The
detailed explanation of the elastomer seal 3 is thus only for purpose of explaining
20 the illustrated embodiment, and the combination of seal member 1 and elastomer
seal 3 may be generally regarded as a sealing member comprised in an axial face
seal assembly according to the present invention.

Fig. 3 llustrates the assembled components in temporary interaction with the

25  mounting fixture 9. The fixture 9, see also fig. 1, comprises a body having a top end
and a bottom end. A central through-hole 26 mouthing in both ends of the body is
adapted for insertion of the fixture on a drive shaft. The top end of the fixture body
is adapted for assembling the seal assembly components in consecutive order on
the top end of fixture 9. Projections 27 rising from the top end ensures a correct

30 location of the seal assembly on the fixture 9. When the seal assembly is located
correctly on the_ fixture 9, the adjusting screw 8 is aligned with an additional hole
28 through the fixture body. The additional through-hole 28 provides a passage for
insertion of a tightening tool by which the adjusting screw 8 can be turned in order
to tighten the ring clamp about the drive shaft.

35
The fixture 9 is further arranged to effect a predetermined compression of the
compression spring 5 in the mounting procedure. When the seal assembly is
located correctly on the fixture, the bottom end of the base member 6 rests on a



10 The seal assembly and fixture 9 are together insertable on the drive shaft in the form of a package.
In the combined condition, the fixture 9 secures the ring clamp 7 in the bottom end of the base
member 6. Teavbigipurpose, a shoulder 36 (see;glso fig. 1) formed in the tagrendnbsheofixture supports
the ring clamp when the seal 15assembly is located on the fixture. The shoulder 36 may be circular as
disclosed, but need not be extended for a full circle. Advantageously, the fixture and the seal assembly
are tenapeianfdoakesd tgeiker indHereonibinddeanpacikhgltberiditiore Folthihisuppeis@rihe tool

passage 28,thiough 20-the fiduue 9 is dippeasionad fon rourtinghr fogune.todhedrasesmember 6
under fQrm fit or snga%]en%g%megrg ith %hear%gggg%a@ysg@%{% re\%& th%lwgfygéﬁgg Ig illustrated in
fig. 3, e. P RERRAUTRE, C'é_mring cﬁfmp aﬁ&fiheeb%sé membér éan this \xay‘%gxﬁlan ed as one unit until
the adjtktifgsete® R FyHiteHEH LS SR RIAGTHTHESRPTREDILBIRREhTER WISEFBGPoN the form/ snap
fit @ngagement & drakenr26ant thefixanadaliscd wiifeomithe ssabasaainglp, which i then secured
to the qrive shafhthedomm ditial snapdisensageranteanhedimansionedama-gaen to provide the
e aRer s et an B e Hinken saaRasmen hetwera Iy ang R adlisng screw, e
the seal’assen y i§ np@v porrecﬁy Secured axi ]fy and non- rotatably 'on the drive shaft." The fixture 9
is advaiREgeudy eiRs Sl GRS B SR e ARy B S hAGEIRS RGHIR  egree of
defotniatiahsirtrctentobpedloa fwemfrdrinsshapsfit®ngagement with the adjusting screw 8. 35 The
ps@cedure of mounting the axial face seal assembly by assistance from the mounting fixture 9 is

accom .Sehggafharsos%%l%@%ﬁgﬁgtage 9 are together insertable on the drive shaft in the
form of a package. In the combined condition, the fixture 9 secures the ring clamp 7
in the bottom end of the base member 6. To this purpose, a shoulder 36 (see also
fig, 1) formed in the top end of the fixture supports the ring clamp when the seal
15 assembly is located on the fixture. The shoulder 36 may be circular as disclosed,
but need not be extended for a full circle,

Advantageously, the fixture and the seal assembly are temporary locked together in
the combined or package condition. To this purpose, the tool passage 28 through

20 the fixture 9 is dimensioned for mounting the fixture to the base member 6 under
form fit or snap fit engagement with a head of the adjusting screw 8, the way this is
illustrated in fig. 3, e.g. The fmtu.re, the ring clamp and the base member can this
way be handled as one unit until the adjusting screw is tightened by screwing _
further into the base member, whereupon the form/snap fit engagement is broken

25  and the fixture falls down from the seal assembly, which is then secured to the

drive shaft.

The form fit or snap fit engagement can be dimensioned and tuned to provide the
installer a positive indication, by the broken engagement between fixture and

30 adjusting screw, that the seal assembly is now correctly secured axially and non-
rotatably on the drive shaft. The fixture 9 is advantageously produced from a
synthetic material and may be arranged to require a degree of deformation in order
to break a form fit or a snap fit engagement with the adjusting screw 8.

35  The procedure of mounting the axial face seal assembly by assistance from the
mounting fixture 9 is accomplished through the steps of:
-assembling the seal assembly components in the top end of the fixture 9 which is

arranged for locating in consecutive order the base member 6 with ring clamp 7 and



-assembling the seal assembly components in the top end of the fixture 9 which is arranged for
locating in consecutive order the base member 6 with ring clamp 7 and tightening means 8, the
compression spyingsaitecarrier 4, and the segljmembers 3 and 1; -insertig ke fistirgand seal
assembly together on the drive shaft until the seal member 1 abuts an opposite seal surface arranged
stationary on the rotary 5 machine; -compressing the seal assembly against the force of the
comprefgicarspgmoebiie &, ptedeterminedoextgningiichis setrby theafidute Seahohetigitening the ring
clamp Befgre removing the fixture. 10 Feasible modifications and alternative embodiments Figs. 1-3
llustrate one.cbediment of e el face, sepl assembly whereln e, dowcls 49.and,projections 27
are dimensioned for insertion from opposite diréctions to meet in supporting contact within the

dowel-HEEPET InfBlidh the BReEIN SR EFEAES THEMSHSIEHRRAEREM HB5ERM Y extended to reach all

thrioughthehdiosyel-holes 11. In such embodiment the projections 27 can be made shorter and need not

be shaped:fprinsertiendntathedonal hotes o pet spralieroatiye ambadiprent the,dowels may

extend t?etc)t% ﬁg%%%%/gg igl{ elo] r%?E&Q?é”&F%S?%?@ fg&géeéj, i t(i]e top side 20 of the base member, if

approp?late. n view of providing a simplified an]dyhng of the seal assembly, the dowels 10 are
-tightening the ring clamp before removing the fixture.

10  Feasible modifications and alternative embodiments

Figs. 1-3 illustrate one embodiment of the axial face seal assembly, wherein the
dowels 10 and projections 27 are dimensioned for insertion from opposite directions
to meet in supporting contact within the dowel-holes 11 through the base member
6.
15
The dowels may alternatively be extended to reach all through the dowel-holes 11.
In such embodiment the projections 27 can be made shorter and need not be
shaped for insertion into the dowel-holes 11. In yet an alternative embodiment the
dowels may extend to be received in corresponding recesses formed in the top side
20  of the base member, if appropriate.

In view of providing a simplified handling of the seal assembly, the dowels 10 are
advantageously shaped to lock the carrier 4 and base member 6 in assembled
relation when the dowels are inserted in the dowel-holes 11. To this p.urpose, the

25  top end mouths of the dowel-holes 11 and the bottom ends of the dowels 10 may be
dimensioned to prevent in cooperation the dowels from leaving the dowel-holes, but
for a separating force that exceeds the force applied from the compressed spring 5
in the assembied condition. Alternatively, and illustrated in fig. 4, the bottom ends
of dowels 10’ may be formed with tongues 32 which can be deformed in order to

30  widen the dowel end, whereas the dowel-holes 11 are formed with a slight taper
towards the top end, this way preventing the dowels 10’ from leaving the dowel-
holes.

As disclosed, the adjusting screw 8 is formed with a frusto-conical portion engaging
35  directly the ring clamp 7 in the illustrated embodiment. Alternatively, the adjusting
screw may be irregular in a sectional view, such as being formed with a radially

protruding cam surface that engages the end of the ring clamp. In such



advantageously shaped to lock the carrier 4 and base member 6 in assembled relation when the
dowels are inserted in the dowel-holes 11. To this purpose, the 25 top end mouths of the dowel-holes
11 and the bettorm®@ndss@f the dowels 10 may pg dimensioned to prevent ireaeperationsthe dowels
from leaving the dowel-holes, but for a separating force that exceeds the force applied from the
compressed spring 5 in the assembled condition. Alternatively, and illustrated in fig. 4, the bottom ends
of dowetstb@imeayththforried tivithstorgues:82 Whithzanlpddeigraredim drdlerery BOiwtiden the dowel

end, whelgag, the-dowelholes: b are-foimadnmith a slight taper towards the top end, this way
preventing the dowels 10' from leaving the dowel-holes. As disclosed, the adjusting screw 8 is formed

with a frusto-conical portion engaging 35 directly the ring clamp 7 in the illustrated embodiment.

Altern &R HRET ST B S TR B e R AP e o S8 LA R 8P A S S i formed with a
radiallyiprowuting gararsurfivectraizeagages treahihtitpesthgletamy. anrsnehd\po

2009/14,3842 14 e SR20RI00N32 ambadinientiilie adiusitag-screvineedsdaniag only for a part of
a full ret%glcuélo eéQ(QEdﬁevﬁ % ng%%i%'eﬁ'?}ﬁ{gpgﬁfﬁ%% fing,clame, &n.adidsling,sefew may alternatively be

arranged to effect tightening of the ring 5 clamp through an indirect engagement via an interposed-
elemefarsimyed /5t glided movement on the base member. One such modified embodiment
foresees that a sleeve having a conical outer surface is rotatably supported on the adjustment screw.
19pAnathetmaedificatien:tonthe tightening meansincindasdhetproyisiaBichasapaiaiesedamp which is

engage, byt justi iven. t ember in order to
tighten &%n@gggﬁ %@%&g&‘ﬂﬁﬁ% Qﬂ}’&é}@é g %mgﬁzbn%%r%ge%ﬁ?%%ﬁnting inner

he separate clam m%y l%g L-Shagled
surfacé%gﬁiﬁlﬁeabﬁﬁﬁ/ﬁﬁ@%?fd’%f)ﬁﬁl&rrﬁ?g 3 B. Aftéave the se%g?gt%r%fgncwﬁ@é’ may be
C-shapedyakell-iihanrgteadnitignsd anthferpirriRERTRY Shpbsitecsigrting mialiaeed 34, 35 each
engagingrppeiabtwaripgirrmaends, 1fe 18phathafavhich Aragrtangeshmevdble in the base member
6'15 iflustrated in fig. 5, and formed with two opposite slanting inner surfaces 34, 35
each engaging one of two ring clamp ends 17, 18, both of which are arranged

movable in the base member 6.

As will be understood from the above description of embodiments, the ring clamp 7
20  is advantageously tightened about the drive shaft through an operation wherein
counter support for the force that is applied in tightening is supplied from the base
member 6. Thus, in contrary to a separate retaining clamp which is conventionally
tightened by means of a radial adjusting screw connecting the ends of the clamp,
the ring clamp 7 rely on its engagement with the base member for the tightening

25  operation.

Aliernatively, the first and second ends of ring clamp 7 may each be engaged by a
respective one of two adjusting screws, which are both rotatably journalled in the
base member. The two adjusting screws may be equally threaded, or may be

.30 threaded in mutually opposite directions.

In yet another modification the open ring clamp may be arranged to have
overlapping ring clamp ends. It is also conceivable that the ring clamp extends
he]ically.in one, one and a half, or in several complete revolutions, whereby one end
35  of the ring clamp may be stationary seated in the base member and the other end
movable so as fo be engaged by a tightening means which is rotatably journalled in
the base member, It is further conceivable that a ring clamp is separated into two

ring clamp halves, each ring clamp portion reaching about half the circumference -



As will be understood from the above description of embodiments, the ring clamp 7 20 is
advantageously tightened about the drive shaft through an operation wherein counter support for the
force that is appli@obimsghtening is supplied fropg the base member 6. Thus;isEconiveryiso a separate
retaining clamp which is conventionally tightened by means of a radial adjusting screw connecting the
ends of the clamp, the ring clamp 7 rely on its engagement with the base member for the tightening 25
operatidmuklterndtiivel st thi first endhsecgothendpwtiingetbmp & nayteachtbevehlyagyed by a
respective;9ie:Qf bup-adiustinasereys.cuich are both rotatably journalled in the base member. The
two adjusting screws may be equally threaded, or may be 30 threaded in mutually opposite directions.
In yet another modification the open ring clamp may be arranged to have overlapping, ring clamp ends.
It is aldgeeblicEivaprR-isetis ﬁéf‘émﬁ‘é’%fé‘ﬁb%dhéﬁmﬁflé;ﬁ‘é cesRpaha et i Several
cofnpletecrexphstionsy wineldlop boe ientt 856! off the rrgl clasepiiayva starotanpsbatdidimn the base
membegand-thgpthesgadyaablensa asinheeraagadnatightering gaaaswkch is rotatably

journalled in the base member. It is further conceivable that a ring clamp is separated into two ring
Creirn. - . . . . .

clamp afves, each ring clamp portion reaching about half the circumference about the drive shaft and

each ring clamp portion having at least one movable end engaging a separate tightening means.

Beside the modifications already mentioned, the appended claims shall be read to 5 encompass any

modification in detail of the seal assembly components that will be readily appreciable by the skilled

person when applying the teachings provided herein. 14



Claims 1. An axial face seal assembly, arranged for co-rotation with a drive shaft in a rotary machine,
the seal assembly comprising in consecutive orders-a seal member, a carrier and a base member, all
of which are shaped for mounting in concentric relation with a drive shaft, and wherein -the seal
member is seated in the carrier to present a sealing end face, the carrier being non-rotatably
connectethtmmthe base member but movable axially thereto and biased from the base member by
means of a compression spring interposed between the base member and the carrier, the base
member béRgesahliycaris lons WesEREEH| &t @ dRvRtEHRIVED meals SPadt dBeh itk Elamp
having firstcengssatens:endssahalacietizatkinghat toasingialamprdesupported on the base member, at
ast one, Al e dlEshans aesandteada N NARGISRIE (aie athehend 08 s N aBiRldirection o

the ring clamp, wherein a tightening means Is rotatably journalled in the base member for adjusting the
relative H<IAREEBEIVERAUAR Fridhoh d'LEeSHAEnBeGPRETRHY clamp. 2. The seal assembly of claim

1, characterizedlimitaidreitighterid gomdansasrarrangpcesea thatteal iegdeottHedsasb enember,
opposit%&wg Adanendhsreatiacinteyandsihe. caltighe 3 bmenﬁ%hﬂés‘%ﬁm% PHEIRID Znd

characterized in thaté?e ring clamp is supported near the inner periphery of the bott m end of the
base mEFSE (FEARICHASST R P BAATS R <o SOGRRR S PahIp SR8 TIPRAF LS BB end of
the baséhmdrmbenrambireasetohd emdiof thbaihgsdampribeatbdifrean@bhlsndingetapiptablt and
movableipthemirqenfersptial ghreationbythestighiesnies means angaging-thaisecend apeoakthe ring

clamp in éh neighbouring clamp seat. 4. The seal assembly of any of claims 1 to 3, characterized in
that the ?lg ?éning means comprises an adjusting screw that is accessible for adjustment in a direction

paralle| ghigrasteseegigifapbiieofitedernisSHBRPT S Aol SeaPassempyhst clainfastRBfacterized
in that the adustingseievecondpeEses anfusticceslival-padiohe ththendad ihiahchavingidhengiedater
radius is,facing fro S tQ;coni offion engaging, ainner sida of a knee
connect%a%%tlgc):%Ig?p%ego%%ﬁhenngdgﬁr#g%t%g%%%a(%oinir%g rir:T%t%:Iamp ené Whgi;::%?}i turning about the

frusto-cORfc 56 ABRBP AT E&dRe & aHRe B RO AT S8 e¥288%h that the

frusto-cenidalgiationiigzackeparate conical sleeve which is rotatably joumalled on the adjusting screw.
7. The seal assembly of claim 2, characterized in that the tightening means comprises an adjusting

screw indirectly engaging the fir(sﬁ]a d.second ends of the. rin %amp via a C-shaped clamp driven by
the adiLSt TR A GGV ot 1§ HEBASEA L o=t The Gghienily mean o
arranged in a bottom end of the base member, opposite from a top end thereof

facing towards the carrier.

3. The seal assembly of claim 2, characterized in that the ring clamp is supported
near the inner periphery of the bottom end of the base member, the first end of the
ring clamp firmly seated in a clamp seat formed in the bottom end of the base
member, and the second end of the ring clamp located in a neighbouring clamp seat
and movable in the circumferential direction by the tightening means engaging the

second end of the ring clamp in the neighbouring clamp seat.

4. The seal assembly of any of claims 1 to 3, characterized in that the tightening

means comprises an adjusting screw that is accessible for adjustment in a direction

parallel with the longitudinal axis of the seal assembly.

5. The seal assembly of claim 4, characterized in that the adjusting screw comprises

a frusto-conical portion, the end of which having the greater radius is facing from
the base member, the frusto-conical portion engaging an inner side of a knee

connecting a circular portion of  the ring clamp to the



- 8. The seal assembly of any previous claim, characterized in that the carrier is nonrotatably
connectable to the base member by means of at lgast one dowel projecting from the bottom end of the
carrier for insertion into a corresponding dowel-hole mouthing in both ends of the base member. 9. A
method for mounting an axial face seal assembly according to claim 8 in co-rotating relation with a
drive shaftjinrarrgtaitygmaahipeccdnmgrisingstha stéps ehoassbmbingtthesssakhsseminly cothponents
ona fixtg&ﬁg@ﬁg@é@( locating in consecutive order the base member with ring clamp and tightening
means, the compression spring, the carrier, and the seal member; -inserting the fixture and seal
assembly together on the drive shaft until the seal member abuts an opposite seal surface arranged
stationay hetseabesemaihioksloomprebsingctisizahimdben b drsshetapieitelgeostithels a
Compreg&s,?&%ie&ﬁ@aa predeterminedaxienh wihichisseldydhatixtuip: ansk-ightening the tightening
means before removing the fixture. 10. A fixture arranged for mounting an axial face seal assembly
according to claim 8 in co-rotating relation with a drive shaft in a rotary machine, the fixture
charactérizéhyseabgpdraniy epdadbctioshanatienired ﬁ%t@h@&uéﬁh@@’ﬂ?@%lﬁf‘éﬁﬁhlch is
adapted-tahjnsertiamoh dredixigre @ato ihdlﬁb@ﬂ@cbﬁgdgiﬁgaﬂhetﬂ&to@rﬁhd@wﬁﬂgﬁcﬁf@rolﬁ)ti&?élng the
seal assempl mp ts ixt S t E the tigh means
when thtegs%a gﬁl;s n? y% |§%§e3’%én Lt{ﬁ %tugéﬁgt %?é'o thr ghug#gl%%ggvp?e% f%rt%%e&rgt%n of a
tightenifgXGIPRBAI NGB RESH BFTBFthe body, wherein -said top end of the fixture body is arranged to
support in mutual relation the base member and the carrier at a predetermined axial distance. 16 11.

The fixtyeqf claim &&&H@E;%@Qﬁ%dp%mmmur&@@é&&%@@ﬁ%{@@ﬂeﬂ&m@p fopgnd of the

fixture body in opposite relatjon to_the dowel pr from the boi§i m end of the catrrier, sald

projectid&sPPSriRG e, ﬁ&Patlhgﬁjgﬁ%f%ff 6?63 7R 194 BRSBTSl S R embly is
located Smthelixtbrstohe aridl ¢éridihsefties peojentiorianditte dowelipstonperstidadetdinmining said

axial dlSﬁ@@ﬁ@llﬁgiﬂ_ hedixieohclaknkie Gharasterized in that said projection in the top end of the
fixture body is a dowel projecting into the dowel-hole through the base member when the seal

assembly is located on the fixture.
9. A method for mounting an axial face seal assembly according to claim 8 in co-

rotating relation with a drive shaft in a rotary machine, comprising the steps of:
-assembling the seal assembly components on a fixture arranged for locating in
consecutive order the base member with ring clamp and tightening means, the
compression spring, the carrier, and the seal member;

-inserting the fixture and seal assembly together on the drive shaft until the seal
member abuts an opposite seal surface arranged stationary on the rotary machine;
-compressing the seal assembly against the force of the compression spring to a
predetermined extent which is set by the fixture, and

-tightening the tightening means before removing the fixture.

10. A fixture arranged for mounting an axial face seal assembly according to claim 8
in co-rotating relation with a drive shaft in a rotary machine, the fixture
characterized by

-a body having top and bottom ends, and a first through-hole the radius of which is
adapted for insertion of the fixture onto the subject drive shaft;

-the top end arranged for locating the seal assembly components on the fixture;

-a second through-hole aligned with the tightening means when the seal assembly
is located on the fixture, the second through-hole adapted for insertion of a
tightening tool from the bottom end of the body, wherein

-said top end of the fixture body is arranged to support in mutual relation the base

member and the carrier at a predetermined axial distance.
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11. The fixture of claim 10, characterized in that the fixture has a projection rising
from the top end of the fixture body in opposite relation to the dowel projecting from
the bottom end of the carrier, said projection supporting the carrier at an axial
distance from the base member when the seal assembly is located on the fixture,
the axial lengths of the projection and the dowel in cooperation determining said

axial distance,

i2. The fixture of claim 11, characterized in that said projection in the top end of
the fixture body is a dowel projecting into the dowel-hole through the base member

when the seal assembly is located on the fixture.



