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AXI AL FACE SEAL ASSEMBLY, MOUNTI NG METHOD AND MOUNTI NG
FI XTURE Technical field of the invention The invention
WORRAIEY2t 0 a seal assenbly which is arrangedPEHSE2009/000132
co-rotation with a drive shaft in a rotary machi ne,
and which effects sealing of the passage of a drive
shaft through a housing wall in the rotary machine.
AXIAL HMCE QY] ASSEMBIOY NabatesNGOMETHBD AN MOYNITEGH DL TARE
met hod by which the novel seal assenbly is nountable
Technal feldraMBeshaddtiorn a rotary nmachi ne. Background and
prior art The invention is useful for sealing the
The inpasi$amyeclafesatods bed asherimblyf whivhaisrmotangasbiop sotretation with a
drive J?%égtr AUl | !r&%aﬁlf Ik o dind UGBl ﬁff&ﬂ@ﬁalﬁ@omﬁéeﬁ%sage 9f a dr1ve

use I's conceiva e subnersib

shatt thwgagh reransinp el inythe gripry seaciiing) Tt preeatiop lse Felftes to a

mounti®é ﬁknﬁednﬂi ByHE Rk 18y Whidh 1B@Mvies kel aa8emMeld @blintable on a
ted to the notor via a rotary shaft.

ell conne
dm’esﬁ"ﬁ? ‘ij“é’ﬂ? mediumin the hydraulic unit from
enteri ng the rmtor al ong the shaft, seal devices are

Backe& L 2V98 el ween the hydraulic unlt and the notor. A
—gcvnmn—‘gy%e—ﬁseal device is a mechani cal seal
The m@@ﬁ‘?&ﬁ & 18e il 35 elinBInE Phdld 2 BRvé BRafAdh ARdtor

e ainst_a stationary seal ri which is
Compaéflfl%h%da?b(déaﬁlé‘aé‘l’“ﬁgmv%ﬁm?rél’ %? PN IKRES: i pf oot
other GRAEIHBRRIabld MEhd éﬂﬂoﬁeﬁhblé Ipﬂ@ﬁpﬁéﬁd phisse tticallr esnprise an

O T OGN e

conneeted. tp thesmbtowfvm wootE | shaﬁs smbtdestoaevett mediumtialthed
hydra ﬂc @Eﬁ?t gl?‘t g:hb Qltiﬁl{ ;@fo%% e &8 RRIFASASeLhrerranged

reac ing through a tflurd filled housjng
betwem rdtur brdumisupispnsedhempter r A sPrHEen 3YRH ahstR dielise s a

mech8ENRRA1 E&@lpﬂﬁh@é a @Bl fihe rMﬁh@%ﬂﬂ@ tl:iél lshaft'aiﬁl §@ai|ng against a

o 25 2 5 50 ALl PRIRL e Bt
Compaﬂ&bhﬂgl‘lﬁa’]dmﬁ aed, ring @de pressrdaoechrtieowack $>th¢teby spring force to

preve&tﬁgd&qgﬁorﬁ%%Itetrullé]glé)@eathﬁll 1994&1%&9 wal | by means of a
pring"1s supporte roma supporting
rrenber that is non-rotatably connectable to the drive

In subth&lsible #REn A, é",@ aXdedbok ¥ béﬁ@s@@ﬁl‘bﬂﬂe@ @u‘%ft@ﬂ ifstafed he
seal _nenber _undéer pias from

providg 3585pe |1ﬂberf?€ﬁﬁéﬁ§ﬁ%\i°ésﬁgﬁé SRSt 5&%@1‘ £ throlff a uia

filled lEQIAE pedtion which defines a barrier for pumped medlum between the

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
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,

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
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and so the seal assenbly is supported on the drive

shaft for co-rotation therewith, and in concentric
WORRPAH3Y¥A with the drive shaft. Since the seaPfhGEFNAY132

are subject to wear, ease of nounting and di snounting

Is an inportant feature in an axial face sea

space avaﬁﬂﬁ%'bﬁut ke ABRY shakaik hoRe o} Hﬁﬁteﬁh Qﬁ@.%ﬁla%\éﬁieh@%!f the seal
bout, t he drlvg?shaft i s however limted,

assembly Featires 1B most Jesins it heaRppe SRR SHpripgs For case of
mounting esidgepldchatent haereisthne afh@(eé‘d fog al seabpesadblyF0hichiase be

oty USO80 S0 BSATREN SUEES, b M
Procedurs}eégql@éilrlgoemhlea@eswen§h‘@fﬁhel seahesserbly. and di snount i ng

procedures requiring axial access only to the sea
To this_ purpose, Lutes has disclosed in

To this phpege. éu%4h%%ém&1q3&fiﬂm§ﬁ}n6 S A tarbimernwpp wherein a

carrier mmﬂ?&ﬁrfoz ah aafalaica@kedlds @o&%&aﬂa@ly’l%ir@ﬂ QI) aht )ﬂrﬁ'@ CéWaﬁda
e
means of £ ah)E ol Sy AP kYo PR e e Pkt ond i g pamier”

member freniser axially eaterabeiddtdyygrortendeningdy -the corface witha griva
shaft, thé Rey %wdcv@%&scpt:o%ﬂ@ g;,wgﬂéga{e fof D iy Qﬁ%l%;{)%n&% Fthe

cooper ating wt or securing
drive shafts giad-oh éflﬁpsrné& whigl rﬁawsmtﬁelem %ﬁna@rmmquoag loa ﬁhn dalve

shaft secBf@PtHd QG righ QOMAbeNakialy Ghi the d:}h;%f dhaFEAY B $d2€ assembly is

r ne xi.ally.on th ve shaft the se
inserted 8%%%%@9’6 SERF 485 By i P v Srgrooi @ ik PROYSPR in
the end dfithe driveishafth &hkeynagr ooy és wmmpuma asiallp dvbetlendriod shaft

to be seatdlfirf d‘{l-{qvﬁqdaﬁhﬁfntg S%{IF\;? ?ﬂﬂ%r cl) 1&]? %? yg@a@ldas%)e(ﬁ%ll

over e shap
groove, under conpreSS|on of the seal assenbly

Althouglﬂdt'é@”é]ﬂuﬁé‘ﬁ eBecet§ The! %’caﬁ@d %ferc§ Wtehetﬁé ai-gdnnbieghivel |,
structure re ulre icated and accurate
dedmate@ﬁraeﬂ.%ﬁwga BT fie hptbpesder Joffjtia gpecific seal

assemblyspeci fi c seal assenbly. In US-B 1-5, 558,343 Aparicio
di scl oses an axial face seal assenbly in a water punp
wherein an inpeller is connectable to the end of a

In US-B1dp o8, Iafparitisediselabengs errbil facsosgal iasesmblynin a water pump
wherein &9 Bﬁ?&lﬂéﬂ & oPhdEfabl@tBRS ergsl §f3a Qe %‘Na!f@ g‘g@ s%ﬁ?gésﬂzgnbly

ace, an annul ar seal nber sup
Compﬂseéa%nr GISCRMER OFdety ﬁr\fé??géidsct BresSFrlaég@qutq%@gd%nd/@cs natt

annular seal mameasmppmd ﬁrga @wlagwhm 1§airfé1@ged ﬁohﬁlc&e@{ \tl\%e drive
er |

shatt, a RIS Srbnls Wiiis BFarfi oA A ampey AR fhe wear dite
away frommpleddecemendrag wihich is ekalyward nomhetatably&s@haible tbnhét s

h .
impeller, gﬂh %@sﬁ?%t%@%&ﬁwﬁéﬁ%aﬁ{agg}% lht% t‘f(ﬁwﬂl%rﬁ%i fagﬁléﬁgy from the
carrier, tb,@ baes msanksy iglfpymed with a radial flange Wthh is supported axially

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

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
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fromthe back of the inpeller. Astop pin rises from
.apel ler's back to engage a tab in an a
“K)%ﬂgﬁﬁgﬁ formed in the fl anhge of the base neﬁg§%§&9%£m052
stop pin securing the base nmenber non-rotatably to the
i mpel l er. The base nmenber and the carrier are
to be disxﬁ@ﬂtnEéH 20y a@bmcgﬁgﬁﬂqgl @S-Bﬁ%&ﬁs@é% f@hi%fih gﬁ%pﬂ:{ﬂblézﬁsjéiﬁlce
rotruysions and, openi ngs iC r orned |j.
the scal dSFPTRIGIS MRFICDIS Bt Rt £t SR TBE ArEn
itself. an axial relative notion between the two. Al beit
Aparicio's solution neets the object of a nounting
procedure requiring axial access only, the structure
Summary nfthe/swentieny falls out of the housing if the
~ inpeller wasto be dismounted for replacenent. In
An ObJeCUg-p Be-pyesuy, ipuention & taprayids apaEil fageesl epgeably arranged
for co-rota&idaritl al Erivedieitdad atratdr9rahEhine UM @ & Hioh i Beusairkies

. life of th u itself. mrary..of the jnvention An
require aisig] Gofessroning! SRAVETE PG SIRTBHOHOE oI Flle. an axi a
face seal assenbly arranged for co-rotation with a
Another g%jE(Yte fstpl@f freddhtdnb oA A0y i%cﬁogﬁie ﬂpgx 'f&&: deil assembly
S ruc?ure&)to require axi al® access on é.ln mount i ng
which is geenrablenasially agdmascefatably Mnetdibie Jiffein agptaryenachine,
and whichl 8 S8Ricth el Aid nSadnHz0) tle B vedHad irf G&Rr 38 cate the
asaenb“¥€2@lch | S securable axially and non-rotatably
seal assemply, ogy TYg2% 0 a rotary machine, and which is
structured to avoid machining of the drive shaft in
order_tao.l I a ly. t '
Vet anouftecidr 86 Bhectit upifior 58 T oticl ol Qe Hlok Sl Wdombly
adapted for qvindentingaxpetdurgdy whidh apserds axialdeips of afsgal member
can be edRHBH 0RG, BERAGEIMEE dBYe WRbE T ArREOPEr axial bias of a
seal nenber can be ensured on a continuous drive shaft
surface. Still another object of the present invention
Still anoth$r bBjept 6V iHitepRReAK irdlentidfds $€pkovads afillxyiaiafaptes ds8embly

mount i procedure b ich_a praper,.axial bias of, a
adapted g B mQunie RS HTeoTPER SR EaRtaian et ol e
can be esuurtd oa dyomansus firize shafttsuriackibyt uueens Phe mbjetng fizfure.

i nvention are achi eved through the axial face sea
_assenbly, the nounting nethod, and through the

The obje¢ts 9hinvegtiopargrachieiedddrongy thhaxigh Brgagat pasembly, the
mountinBile@hby, ard tidvohugh thaGRoaRahg EXEERDBY detihed on @pahien
with a drive shaft in a rotary machine is disclosed,
conprising in axial succession at |east the follow ng

claims.

Briefly, an axial face seal assembly for co-rotation with a drive shaft in a rotary
machine is disclosed, 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. According to the invention, 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. Characterizing features of the invention are that the ring clamp is supported

on the base member; at least one of said first and second ends being movable
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conponents: a seal nenber, a carrier and a base

menber, all of which are shaped for nounting in
w@eonermosi c relation with4a drive shaft. |n theCE8EI009/000132

assenbly, the seal nenber is seated in the carrier to

present a sealing end face, and the carrier is

relative 80k bRl iv £6RBesFadntia]l HRecthAs auEABRlenidd fheans is
i's vabl e rel.ative

carrie 0 t.he base nemher, in
rotatably jeyEalissiatt eol?eseawamaeéé%‘aa‘i:m?n%Fgﬁwr%ﬁ&“’ggé%aﬁﬁ%s‘?”een
the first 4y &%l @fdscofabepigssiaarp.spring which is interposed

bet ween t he base nenber and the carrier. According to

the invention, the base nmenber is axially and _
Arranging erring thenabty be boused i the innatrieyiwhena pf thyy bagsamenygier, in
combina% QRGN HeRteiha MR VAR Enfdd & 88dc9gaAR ¢RI ferential

) ) racterizing features of the invention are th t he
dimensiopj¢ighe |rmﬁoclﬁ@&%éw[°§ado#fftqﬁ% a6 HoRRHErStng of ssieal

S
assemblyOstear® brisitdadly fddationastth 866€8Hafk Mdwiyeh ontinuous outer

susice. [RE PR RN o G B (F0, B Sh AT ShRb AL s
assemblyj outinaltigd sbafttdae Yrageidediiire ¢artirujussunigre iseof course not
iShatl | 5580560 BehYE EReLDRIVEY SlopRRASAEQR SRS A
aprereql{l}%ér%‘lyn(gﬂg% I;l_ . Ar?anéé?ngea r}ngyr cIO np teo be hgusedoi n
made on tthe driyashafeHiapeppriate- t he base menber, in combi nation
with a tightening means arranged for reducing the
.. Circunferential dinmension of the rin I S
The tightgpind Bears uPrerl UL RArEeT ShaiPoLPasriie] BF the ragmper
i.e. the end sdith ys appaditeax bipt ead thhvofeats towaidsghdrdaveeshaf t
havi ng a conti nuous outer surface. This way,
_ additional machining of the drive shaft in order to
This embodément s¢rarse e apdendf prigmeinethe yopb assrmblyclah be
mountiné)"cﬁb&%@mti_-'ﬁ?Qn%ﬁ'ﬁ&écﬂﬂ@H &h§tlféﬂ€®ﬁﬁ: biSly Qfxidl QeSS finthedseal
prerequisite, and the ring clanp may alternatively
assemblyzgoperate with a formation made on the drive shaft, if
appropriate. The tightening neans is preferably

arranged J.n a ttomend o e (PP :
in o prer@5EE MDA, D81 LAD AOAEF ANBARIS B ke By o
the bottomrar:ndejf thd hase ayepoblinrdnfirss epdroéghe hi@go}é@m@risdfrmly seated in
a clamp I@Jna[tafgﬂh&g it B BERbmASSERPINe biNe MRHINek NFhe a8 P nA%knd

] procedures that require only axial access {o, t he
of the ringelpmpsisdagatyd it 3 neighbwnpe alogm seRtRAE MARES i
circumfefdri) difecGivARST thedidgifshirld@ ehnNH ehifle ehghigssythefsecbrd end of
: ot t om @jnd of he.basgm_?rrenbetr. Afirst end of the ring
the ring m{ eflil?lﬁ?éo%réﬁgg B S§%%¢l anp seat formed in the
bottom end of the base nmenber, whereas a second end of

Likewise gﬁ % é{l%@ﬁgg?cie @{ﬂ%o?ﬁggﬂgﬁ{eeggﬂ@nﬁlgﬂegﬁp QUFIgMeS 2R 8 88hg

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
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circunferential direction by the tigh;enin? means .
whi ch engages the second end of the ring cla in the
WO 3 didtri ng cl anp seat. kikewise in a prefe?EE@Eszmm"32
enbodi nent the tighteni ng means conprises an adjusting
screw which is rotatably journalled in the base nenber

circular $0rt@én bOtHREriARGRARH tQ)ﬁh@ngQA]&ﬁ?J dHH %ﬁéh {?hl%}mkeﬁ to turn
Insertable in a dir %tlon_paral el wth the _ _
aboutﬁ?ﬁ%@$?dﬂ¥ﬂ§#Iﬁipgnég R 8diSHNeCE@WDl y. The adj usting

screw may be arranged for circunferential conpression

' bout the .drive. t by directly .
Atternatliby, O Bl SLRTR) AU 07 eI orarih SrbsPersd conioal
sleeve whighgsgetatahly jaufnaitddnen she edjustingricageous| y conpri ses
a frusto-conical portion the end of which having the
eater radius is facing away fromthe base nenber
Another Rjfernqtiyg fgr%i?ﬁ? adiglysringgrneany soePrising anediviting efrew

which inkireetly eagagss thedfird€ bha Wedsndehlis on ﬂ@éd ri%zg%tlaﬁhﬁ in% langghaped
o turn apou

to. . rin | a nd which.is far
clamp tref 15 Heivke 09 BB St $6R ot 2 nBaGh materingicde pBg base
member.Al t ernatively, the frusto-conical portion may be
provi ded t hrough a separate conical sleeve which is
) rotatably journalled on the adjusting screw. Another
It is prefegred that %/hﬁecqr&eés%@gnaotatgh}ymnxgcmﬁso tombaseineplar by
means off lestéi a@ca a@ﬁgmm;&jé&ﬁlgf ﬂa&:nr%twt&ﬁ @%a%;f atgg a%agxlliéa%n@nd
. econd ends of .the ri amp via a C
insertablP 0" COReRpending qatel it BRGNP Pomas QfdPadinse
member.rifivie memvodimenh daditisge ntbictiohtwits aﬂbeﬁﬁﬁfﬁgdié;ﬁ;ﬁﬁt usdin a
: j ' - ly_C able to the ba ,
mounting bt Sl <G Al ot oLPIRRE LB Spt et P e
member,twaichg tiiprepredopetigen dhe base meanabémard tixbberrian cam always
be set upoRl mespemd Nng dowel - hol e nmouthing in both.ends of.the
base menber. This enbodinent facilitates interaction
with a mounting fixture used in a nounting procedure
A mountisy fixtueasadagged fatuse m@pe@ceﬂm&ak%rc%mhﬁ&gltaﬁ a%%altfglé‘e seal
j ich.is,l.nte se t ween t he base .
asSemblyrsr%g1r n%(gelrgo an %%leat}g%‘?’}q}ér% deivg, Sé%?? rﬁ’ga%'e]inaﬁ]ﬁlé’ﬁ' comprises a
body havigg) fan agd battognendsy dridka first; thadagh-dwblé the rmBuk Bf &hich is

. : Iy i
adapted R GR8HHLE SfAhe TR &Qc_ott%@ as%n?% g@g%gsﬂ%?t?n%hgstrﬁgg%rdzofl tthe

. Cco-rotatl gr_elatlon W
body is afgzageridor KSRRE dbe Sseleg Ay PeRgPRD Bt Hest fismrenBssecond
through-hold thrdugls thd Body @p&’tﬁﬁ?&écﬂ 8o %@d? b2 aﬁfgn;éﬁ'v?iﬁllq tRe Ec)ighteining
ed for insertion of t xture qQnto subjec
means w@?ﬁ? \%e Ss%aa.lfﬁssenr-%gr {SOIBC%W& e afq,]}éxture, salg seconc? 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.
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body is arranged for |locating the seal assenbly
conponents on the fixture. A second through-hole
WO 249%UgH2t he body is positgoned so as to be alPCdiEa009/000132
with the tightening nmeans when the seal assenbly is
| ocated on the fixture, said second through-hol e being
adapted for insertion of a tightening tool fromthe
. boétom end of the body, The top end of the fixture _
Mounting gfi{h¢ axigl fageagl pgsaiplydpt assistanee fom Shamamtingfixture is
accomplishsé theodg tlanfblibheneatepser at a predeterm ned axi al

i Stanc The,fixture is formed with at | east e }
SRR s FRL PG PR ET B e g Rge o ocating
nogypccitivopriesithe bast atdrobert with réngiclaeip pndjtigitemigg means,
thtarc‘amﬁzggsi?%tstﬁ}ng?fth% BE5A Lh&the LBS REQIREL T ON

. supports e cartier_ at ah axial distance fromthe _
*  inperdigibedEriugm andissal awembls segasher pa the datvedhef wmigl the

sehl letriier AMetsat SppdLRHeBS s@ffatd8riBhel 8 &ldiRhAPdnl R
m%%\gel i.,n._ cooperation deternning said axial distance.
rﬁ %ﬁ] tionin the top end of the fixture body can
» cobepreesinigzbed sasl asstovidy agaijséthe fgce Bf thé bempoysliohopeng to
. | al senbly is
é#%gtt%gm%%ateﬁgéﬁi@%?gg %ﬁf‘%ﬁ’éﬁﬁf haelqéxi al face seal
* tighienimg) thepyng skimp hnatose feravingdhadixttiteng fixture is
acconpl i shed through the followi ng steps: assenbling

t he seal .assenbl.y conmponents on a fixture arranged for
M&%ﬂ%@f&i—gﬁﬁé@%tive order the base nenber with
. . ¢lanp _and tightenjn ns, the.conpression
he invedol? il WaBRE by Bl e BARR e e PR & thng
accompanjigmgf schematiadrhwings. lasthentrayingget her on the drive
shaft until the seal nenber abuts an opposite seal
. surface arranged stationary on the rotary nmachi ne,
Fig. 1 shegsthe ssplrpserbly sampasseipand agapwating Fatyis ivexplodede
view; conpression spring to a predeterm ned extent which is
set by the fixture, and tightening the ring clanp
before renoving the fixture. Short description of the
Fig. 2 sholwawhagsscihbledmommporemtsvol thebseaimseembsel ¥ bexphai ned
lLQ..and with reference to the acconpanying schematic

awi igs. In the drawings, Fig. 1 shows the seal
assenbly conponents and a nounting fixture in expl oded

Fig. 3 is & Idi¥itudinal section through the seal assembly, in interacting

e
perspec i

engagement with the mounting fixture;

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

assembly, and
Fig. § 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.
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Fig. 2 shows the assenbl ed conponents of the seal
assenbly in a bottom perspective view, Fig. 3is a

wO o0vgit1agai nal section through the seal assenbl BCT/EER009/000132
i nteracti ng engagenent with the nmounting fixture; Fig.
4 shows a nodified enbodi mrent of a carrier nenber
included in the seal assenbly, and Fig. 5is a partia

section along a chord |ine through the seal assenbly,
From the p i A FRY 1% ﬁﬁﬁéﬁ%%ﬁwbiv {sed Aneriipg soal member
1 presentihghtsealing eadr fang 2cinsinptdpnelidl dederience masenll ansénaids/an

annular sea& ai l eé:lntde%%r 'R teias@m%f T %a%r%le ic}l% egla%{mﬁgll C#]t(S g{lﬂgtgg to

| nven € essentra oné S conpri se
be interpasddabetfeeca té)@aﬁeaémbfbryl ané & ¢droist ﬂaﬁe@pmpr@ﬁmnomrmg Sis

interposed @é‘t’w‘e@nfangan&ulaI h$2s€ MNABENS Sndl 18 HOWBr UNthe compression
consecutive order fromtop_to bottom of t he dr aw ng

spring cxeREIS AT RHALIOEEE TALRPEYES BONRY FOHS BHTSEABNRIA Sembers in
the axial @fekabi THe dAYe hedBHENE & ARiAHy bﬁﬂ&ndh-tr@tammya;&dufmﬂé @the

drive sha?liqlgy gge%tntsh Sa%ﬁ% Onent > ?ﬁég S aﬂ'x rag{ant IQ: to be#%nt%ef in
the inneppegerdy g the baat mgnb¢td6 {aecie bzsst nrudtesstbg@ fmml fig. 2.) The
ring cla_rrﬁg’fi e g@‘hglrast O A tﬁe'cﬂ%hgﬁ'&%ﬁtﬁm d?’%@ﬂbﬁ%ﬁ@!ﬁn@ bRt

mer nateri stone

adjustingsRrgweR Whicipés rﬁﬁ&tﬁﬁmn@ll@m the hase aamhenpdrelarenss

numeral 8 6aIdat& a o EAFTPKESE tabeSRIFHRG cRpldnkdbelResed
bet ween an annul ar base nenber 6 and the carrier 4,

the conpression spring exerting an axial force that
Returningpplthe sasrid 4sa lowkhe0 danriaaeged ol psgatt frembéresbothorhtemd of

e o ALLEE 0 T, RS O Loy

The dovv%lﬁ 19per dﬂtn@glseqrmlpfov insgatien in §0§”ﬁﬁﬁ‘?@@§lgt®%% hederss &Y

mouthin ﬂé%ﬁkﬁtd Hﬁ{i é%gfdfn? E%ka! 0Pthd BEsdRs e R %:ée &hé @.@W'efs inserted

| rin Cla

in fig. 2).dgfspRk S Sishe 4°We&%%n%ﬁ&n%&mee%%‘ﬁ5e% legi %8#}2?{ ‘b&ﬁ A%ns

rotatablychorﬂi&caidj tosthenigasscimen bBr 6hibak merabbd m‘lalbifeythfﬁratornall thedhxial

direction, R L bas S Eeng%r rt%gr CRef 6{1 S&0 %Ghﬂ a% %d]%lrccﬁ%eea%ea
ure |p{ ex al n ea %

ouUnt | R g
engagemBet with anghlte@dteﬂ @ogtipn jl8romthe @djugta.eg stoew 8. Ahedhiradiedo

portion l@rél%ﬁfﬂs 4 E'IQJ.'&& Rhenkei E)Qfﬁ&ﬁgf-t %etéiﬁrﬁﬁéﬁ lo€kvhich will be further

erably, three dowels 10 project equidistantly
explained pglost ot A es0nd. Sorko | AGRBI B TOSBF R DiveRe RS Fpfhe
bottom ehBSErhé BAsé in&AbELE R@iAchign gk rebetve Firdl afiB Webbit@ ehds 17

and 18, r&g%qtg%} g ?gtﬁrggr%lgpnd 7 Of‘hé Is?eeatg al%e 1gear}%esrepar:£t%8%hrough an
intermediate base member section 19 acting as a counter-support 19 for a movable

end of the ring clamp.

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
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 the ring clamp, and a projecting counter support engaging
the other end of the ring clamp. The ring clamp may also alternatively be seated
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infig. 2 ). Inresult of the dowels engaging the

dowel -holes the carrier 4 is nonrotatably connected to
wo b@ohewe2 menber 6, but npvable rel ative ther erCI/BER0DHE0132

axi al direction. The base nenber 6 further conprises a

hol e 12 arranged for threaded engagenent with a

deeper 1nttohl{h%%%%g rﬂgﬁxtﬁaei) @hellrg bQ%xg cﬁ?cl@gédf“ﬁlt ﬁ%’gz SeEMids off Bfurse a

oIns a frusto-coni cal portion
correspongling aﬁengp@ﬁait obthetighiisnite WepPs 98 At tiRes SeEpl ai ned
belom1 First and second seats 15 and 16 respectively,

re fornmed_in.the bot m end, of t
Tt will be S3niael R (e e A /s Aihirres DR cbn e 5 egtg B0
larger thah%*p&ﬁidr\/cﬁb.md@‘f oftthe mnugalclbaqm%mb'ﬁné Eeehesun&;ghlﬁﬁed
... _are se r0 r
condition é)é glile @a&gvt &1!1 1s gg?ggﬁln@egr@g E%%J %P?aé%n o y be
compressadyviab |vehen aemfratmérom thy dtiemphalfhe a duas ameter which is

less then Qﬂm{@r&én&fteltmh%%ivemnb' y are illustrated in the

bottom perspective view of fig. 2. The drawi ng shows
the dowel s 10 occupyi ng the dowel holes 11 goi ng
The first dd¥ 0V @ldjdihe beiseulae pbﬁtorﬁof thEheéng clegng v khee Sormeatéon

21, from gge ‘%ﬂmé:d Isgfeggheg(@%ﬁj 61 rﬁagn 3 o)fe%%ﬁnoﬂgn@edﬁfrﬂ%é@té&] E‘?Ehe
seat 15. mmcohdrqmm&emnm@mm@spmmebr Heroakwea2edcannectag the
second exg:g%?qah &fcﬁ of’cﬁdﬁ/ bogd Lk t’f}?e S¢udliddnd egess

e ring may alternatlvel e c ied.i
received 1pgvatdemie ibe Wl&h@%ﬂ%ﬁes% HBevhigh %/ﬁﬁﬂ’ ?te%r{ﬁ 'hrSP seat
15 throug}ﬁtﬁb?»ﬁitaﬁné&eeé/\b&se BRI BgcAste 100 d‘hefad§1hﬁmemgsccéva8ps

rotatably éﬂgt}@ﬂl@@ﬁb%ﬁpl n?@ctgou%}neg;%es ﬁgo sugﬁ ﬁagjchegfr{lp\% 85&1851
portion 1a|otpemtata1y ehyagdes a&eah@d@sh:p@rthedtr@qz%uba@dm@eﬁaﬁ

When the af ﬂsggg réglré:uz 2366l Heéﬂ)& 1ngt?1 tl{c'egé!éé Hgh 9 & QUE $Ruo-

ng arrangenent ht eni n rreans or
conical p@d}qmstlrg@g therseapnd £ag 18 toparde e ?é?f et E5eTRg Rgap- In

result of :9111 %H%uﬁrh%%g?@% :fgk@ﬁei‘d &h Qlf?@%:ﬁtﬁnt@i\lﬁilppost equdle ofied m gethe
nerer o e

second eRq o, ALPERGAGoTOT Y G gT e HLP) M Lo frpcelatbe.

reducing €a¢ didrietee alf itEe dinighdamplfer aifrigtichalnglaihpiey abeut the

c1rcumfe1ieslng ﬁ)? e %hv s%aftmﬁ& Vﬁgﬁﬁ&x@tlﬁa{s@ rrﬁé'i‘r%@? 6qﬁ IN6%- ?dié'{atbvly and

innher  di anet ér e auter
axially ardésiee e poocemm ngtation withfthe drive shafsby sightaringgf Hrnsine
clamp. @ circular portion of the ring clanp via a knee
formation 2 1, fromwhere the first end extends in
radial direction to be firmy seated in the seat 15.
The adjudtifg S6&eNd i€ mﬂlskﬁaﬁﬁraﬁgéd toeffes pandooigirytibn erittathenee

counter—%%pé:q% ::tﬁld;r; U%IEI% rfﬁ?g% n%aggé% o? ﬂ&g ?m% c,rlgﬁjllpaf RO 1AM

g8c¢8rd° énd
frictional engagement is achieved circumferentially about the drive shaft. In other

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.

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
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recei ved novabl e in the neighbouring seat 16, which is
separated fromthe first seat 15 through the
w0 pdoenndi at e base nenber gection 19. The adj uBCTYBER009/000132
screw 8 is rotatably journalled in the nei ghbouring
seat 16, such that the frusto-conical portion 14
portion 6IRBE &rigVEbin LOSRABS AN LilkBREe 1 f8rf ihN& - Pon gnézywﬁ(}j\ the
lantin sli i ng cgnt%cg. \Wien the adjusting screw 871s rotate
slanting gogis i Al RegHeR A 461f ampEoPTigts: oconi cal
portion urges the second end 18 towards the first end
relief 23

. t [l . In result of.an angul a )
Fig. 3 sHBis A8 SLORRE 8 bl of 1h8) <PREK R PORR<Ae
concentrieradaidore alouBaidrivgl hafieth 4 ooty enddhihdieAlbeit the drive shaft

d F Gl b ad el i f - I educi n
) ST AR T Y TG 0L
member |‘5ﬂﬁ€ieﬁ§e f36% At 11 FOee preioane thst drifie siaftyis et by the
compresddil SpI;MQ’ 5 tbﬁiebﬁ&_%e%ﬂ[ﬁﬁfer?adeﬁn%?p?féﬂcﬁf @?ﬁyatt ﬁ&ﬂi g
y..arrested j,n concentric relation wth_the drive

surtace FAASABIRT U SRDHa rhiag g idealpateiody
embodiment efpedlasfonttirseahy canr@mingsc top oftfnelet poirtion @ERREAIADOR a
b i -, .ci rcunt erenti.al

oo ol B L SO TS 1 g o
the springy dhedatiel periemBeiseeprepicssed beerrenatbleybatbuutertdhef seal
member drdnidea sAdibl flahfe Q4 REHICWAS srmdd6n PHE BLABST lh.efﬁdreg{ﬂtHf i

| a

clanp end 18 is stgtionary arrested near the radi
COmPres%a?gﬁ“ep%??fﬁﬁéﬁrf%ﬁ (FrRAEEY ﬁ?@?ﬁwawam toyeffechisepling peout
the periphagubfatherdstivee$h B, asdidvisataitedytiroaghtthe tagingsatals ihge. 3.

base nenber 6, permts the knee 22 to nove in the

circunferential direction towards the other ring clanp
However gihg depailephatrpchitres (odtipe Featimg ¢lements pot ygooaticaldor the
operatiot, Qe¢thiBAl etk beMl fAhiSRGId PAMHtR et ?res%tt 'g?x%@l’do% T%lge

. ri cla be circular in section an or ned
detailed diglhaicl Bt the Cpgroc A ar thve anly for Puppesmpberplaining
the illustsated ieortaldimeat i d0d tHheokBRRtDA FEal 8l GHBQUT iaﬁgl%@iétbﬁx@r

' end 18 may likew se be farnmed in
st 3 ) DS 10 LIRS T L ki e
seal assemblg pecarditietd thsoptesont tentibnappropri ate. Fig. 3
shows the assenbly of the conponents as they appear
: .. Wwhen npunted in concentric relation about a drive
Fig. 3 illustrafes the assepthiey cra@onaets in isamoraneinteracsioshadth thad

mounting fittary IabBIfBRusd 9, 8 alkb IS I 8dr8PrikBs B‘tkﬂadyq?jé\{cm%lthp end
en ace

under,st oad t?ﬁt the se nqgggr 1 2, |

and a bo¥SmBREUCEANTS! BiniTholedo af g aunih Potk snfippt die Byl is
adapted fohinseotipn of tecl fisprrieny 5 drive ahbificTha t6pahechfitht @ixk@&ehody
is adapted PorCRURERU] LM o2 gil)fa 36§, ahhanged

P st ationar yﬁ%g‘; the rotary %i@?@%gﬁl it B?S?%ec{vﬁeorder on
the top enq pflixtuge 9 Projections 27 rising from the top end ensures a correct
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.

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
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enbodi nent, the elastomer seal 3 conprises a top

cylinder portion connecting to a bottom cylinder
wWEorwiitta4i a an i nterconnggting radial porti onPGI/SE2009/000132

Under the force of the spring 5, the radial portion 3

is conpressed between the bottomend of seal nenber 1

c1rcumfel%ﬁg1] Sfl@lglldél‘ 2@'f§ﬂﬂ§d%4 WOt &Neh & of %é@gﬂﬁ‘@ d.hg 6@y f)éﬁﬁon

n resul Its co ress| on st o CF

the projeetiqnmas areamcatqdjm PRROSS Telptign ’@d es@av? ﬁgmn% q Sare
thus sup?@fté@ﬂ%&ﬂ/tl@é tdﬁnen@.ig bflfheSﬁﬁféctlo&hS A7, Ivelsdreny eﬁe tahfed) Uglpths of

h
the dowels T PIHRA B TRPeLasI Py SRR L APB I Al Fe e
between fher carhier 6 parcatticobasd sehrbard. Téff:fcemm@ﬁehoacsprmﬁl which is
captured %%@uﬁééﬁ 5 1254l ?lgn%é %@ }m'ea\é%nttﬂe%:rrlgp Qngecf Pidl&fjﬂar%ge 31

anation o | ast omer seal hus onl
formed op hpbesc srenekesl a\rlﬂqunhereisw%e?rﬁeﬁr@dldéﬂ%dip Y adigping

force at th8 %e&lﬁ@hﬁ@ﬁfh&“b@ﬁv&ﬁaﬂhe%@%g deaanslerabasl QARY tl'ﬁees?tbuanary
ol fmal be a}a e}g ?lﬁd as a sealing nenber
seal suriaGsmgr e ‘?1%%8& t&8%eal assenmbly according to

t he present invention. Fig. 3 illustrates the
asse
The seal asseln a%rdc t?)frﬁt}l?g %ggl%_rtjﬁg @%Mée?{%:lé Bhecﬁg(‘(irgv%nslﬂff ﬂ1 the

form of amcrbageég thelpomybinadicagdiions ghe fgtansd seByes she émg clamp 7

in the boﬁ%ﬁf‘&’i@pf ky Qéﬂ&hnﬁ%ﬁer@ TP b gpds?, Q@kﬁlﬁd&s?)@fse% heéso
I S adapt ed t?]lrglnsertlon f the ture

fis 1) forgieiie Grdpp e DogvORt SHPRHES Fiodpe T gy e the seal
assemblya@dﬁéﬁéd fo@rtl'ﬁSﬁ:ﬂ:iIbé i Tige sheuldenB6 assehb lcircobnpondistiosed,

butneed%f’ogj %g‘?uﬁ <§<§ der qumtn%lg top end of fixture 9.

rrstng fromthe top end ensures a
correct location of the seal assenbly on the fixture

Advanta%%ouﬂg)e Bhd ﬁgtl,ﬁ% éia’&?eeé'@d'l YisssnbBCAEQEmBEARClok e @ Rodelier in

ture usting screw 8 is aligned w g%
the combipe T BAGFASSAICEIBHOR HTO YR AHECHS Lhe feo! bﬁﬁﬁfagerh through
the fmtuﬁ‘zd@ id dﬁﬁ@isﬁxﬁk{cpftﬂhnbﬁhﬁng gheravirdas the hassagember 6 under

form ¢ o 5 g b T b At O S
illustrated! ianfig. Shely. Thedixiviry,ahehdlg clafiifpand xhq Foese memb@nr care this

way be h%h&?eagaesdoﬁeouﬁhf &1%1 epa[cﬁE{Eﬁﬁém 0 Redis basy *b9r§c?éwitn|§e

ression s unt i ng I‘OCG ure.
further mu@ethséraseas@@ r,whgrelu@@attbe ferap fEan eﬁgatg?el@qu @r%ken

and the it rdelifsUBWwA Groh tho8casReAMIYBIHiBhIiE $hén @Bcured to the
acircunferential shoulder 29 forned in the top end of

drive shafhe fjxture 9. In this position the projections 27 are
| ocated in opposite relation to the dowels 10. The

The for 1:1D re%%aar £t fts%ga cbanel?%aﬁggﬁél{;ﬁe& Qﬂd%ﬂﬂg(f‘l QI) tptrg‘\‘r:ide the

ohs € axi a ength
installer amﬁmreandlqatane cbm t@nsbreb@tp eng@&-em@n‘fs@tweﬁ@ ﬁa<ture and

adjusting LEAGE ehM ARAset idke bRt ANy 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.

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
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between the carrier 4 and the base nenber 6 . The
conpression spring 5, which is captured between a
WO 20b0al39t ange 30 fornmed qn the carrier and a PEMSE009/000132
flange 31 formed on the base nmenber, will be
conpressed correspondingly to apply a biasing force at
tightenin%r}ﬁeé?@é' et prdsaen 4aiNesNniH kRl at bAg 158 @eaﬂﬁfse%
d the stationary seal surface arranged on th
3 and 15 ppchi ne housi ng. The seal assenbly and fixture 9 are
-inserting @E@flﬁﬁireidiﬁl&ida&bb@erﬁblyt togethelr v@ thleadrivd shdfbentidtie séal
ackage. he ed cond n the fixt
member § SHE Moot Jeaf RBGSRnBRREN biPuaki e B Piivpase
machineprenber 6 . To this purpose, a shoulder 36 (see al so

-comprer%lgg the séa@ geanb@ :Léh?nétot@leef@ijce%f &@%omﬁs%yélensswﬁgré $oa

rng he seal assenb y I's | ocated

predeterpized ‘T”S@?BF ‘é’hlcfh’é %eﬁ@éﬂ thefrdyre@yand circul ar as
-tightenifig $i6d eis@tlaptbei@edenvidetiextienged for a full circle.
Advant ageously, the fixture and the seal assenbly are
tenporary | ocked together in the conbi ned or package
Feasible coniifitdtoms drgl atiemapive pogleoditdents ool passage 28
through the fixture 9 is dinmensioned for nmounting the
Figs. 1-3fillustyate one embodusentnefitberaxéal facke pedl @saemply, orherabpthe

dowels 1 b'énWQtQWJHl%JMéH foﬁ' hes@8bHItdA g)p%%%ﬁlévdgrectlons
way this is illuystrated

to meet le.%&nmogﬂng Rentachyidia e souret-fe eﬁg]s]eﬂ“rféﬁsgrth&g??ste fpgmber
6. way be handl ed as one unit until the adjusting screw
is tightened by screwing further into the base nenber,
wher eupon the fornl snap fit engagenent is broken and
The dowd¢lhendy altermativalyl ke efttandéd dorrednd albdhromghetingldoweliiales 11.

In such éﬁb&&%rﬁ%y eGicbQohd 97@3&1\/@6 ﬁ%fetsho}-{e% i R dd ﬁo@f)e

snap fit eng %enent can be di nensi oned and tuned

shaped fejf BreEion fRioit s lgmiedholespbl Ipi¥eé aprlieaetisn enﬂa?delﬁent the

dowels nwyoel,@@en@ rﬁ@ @e ee@emedaﬁi ¥ERBsPdnelitlg eecdBSe Afdirbietl INGhs b Wide
assenpbly is now correctly secured

(ﬁthebaﬁiPﬁv?g dqﬁgﬂpﬂ?*?ably on the drive shaft. The

fixture 9 i s advant ageously produced froma synthetic

In view ogg%cg&{iérlr%tgl E?ngnlﬁﬂye aﬁ(ﬁﬁﬁ%%t%# as mn?l?ltyatlgeegg\gglsofO are

on I'n order t or a Snag fit

advantageayalyevhapcdipleck Hee eairisstd ad Sepemegnbare ippseembled

relation @ﬁeﬂ@lﬁﬁﬁbﬁglst%}% 1ﬁ§$1@éd ﬁl@@l@e 8§6wL1-BSSS rIt1| Tﬁktgllsflﬁﬁi’;%s@nﬂﬁa
nmount i | Xt ure co | e

top end spatg GhTeglaw e b Ang Dol Sa0s SR OB A be

d1mens1dri’edtIb@z’eﬁefhtaﬁd:o@befdftﬁ)ﬁ thet disveel® faddm ddnviitsg 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 dowels 10’ may be formed with tongues 32 which can be deformed in order to
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
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
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arranged for |ocating in consecutive order the base

menber 6 wwth ring clanp 7 andti ghtening neans 8, the
w@owpnemds: on spring 5, thexcarrier 4, and t he BEESE2009/000132

menbers 3 and 1; -inserting the fixture and sea

assenbly together on the drive shaft until the sea

embodimBBIREE ali @Mé sé@w%'th@nﬁ&%nl? wod 2garesf ARPEELvolution in
ati.o he rot machi ne; -conpressing the

order to %ﬁF“ﬁ gﬁf Fﬂgf B force of the conpression
spring 5 to a predeterm ned extent whi ch |s set by the

An adjus{th sgl:ew %}?faﬁ?ern%lhgglgf eas?% c‘t It tg%rf ghe ring

ure 0 ns
clamp thmu@r mmdaee@rﬁmagmnntsvxﬁu agtmtqrtsvspd Ie@@-‘tl@%tt @rr@néed for

guided m%{?ptﬁ@hfr@ﬂtthefba"s@ %néiﬁbé&l JRCOGL Ao RESEERLY dindéter Bidkees
he dowel s ] projections 27 are dlnen§|0n$9 f or

that a Slqeﬂ% Bav g f:%t?ﬁb?;%g SPElagr P EPRRY SYPRRES

adjustmesii@pfevt.i ng contact within the dowel -hol es 11 through
the base nenber 6. The dowels may alternatively be
extended to reach all through the dowel-holes 11. In

Another modfficetivodiortbnttightenipgopeans twiude therproeisiatef 8 lsopawte

clamp W}ggﬁi ?9ﬁ%ﬁtgﬂﬂt b}bﬁnesgkﬁ@@gng Qerdwa8aLdrRRn Y thd H8ne to move

an alternative enbodi nent the
towards eiease fﬁﬁ’gﬂbékt”é ﬁadftroto Gé‘ihrt@é &he &g dlagg fepoprRaigte clamp

may be LESEgssesnd eirimd wnhtahﬁahaﬁgsnﬂer atrfateeeﬁgmsgmgranﬁ@«abte tnd

iate. Ln.view o [ fi
of the ring PP ATSOHHES BF SReli (1m0 RS TmaNere HhokrS 2
1Husuz¢eadn&h;&geoddbynshadeUMmoppowhtMenUagnnBcrsuzﬁmbiﬁ&MSS
i |
e oS A PRSI0 37 90 MBIV 3
movable 1r9§1qeh@|sqmrpgeré§f t he dovvel -holes 11 and the bottom

ends of the dowels 10 nay be di nensioned to prevent in

cooperati t he dowel s from.| eaving the d -hol e
As will ba;iparsioe! S g gy o STCEPHRG O SREMAMRERTy (6L Slamp 7
is advantagpbiisig tighoendchebannheakiedstsit thrgughiam opeatisnentrtreth

counter ﬁct,ﬁ)ga%%‘t ﬁrgcr}rl]eg'lﬁlt‘ gr 0%£ L V%é}%fhe%dn lld!eﬂg{eé %t ﬁ?ﬁ;%ﬁdfﬁ%n tﬁe base
member 6o’ﬁlguesn3®nxrﬂ1wtt0@a$ﬁméawelfet§wm@g Flamyy which s eanrentionally
tlghtenecg%eeﬁﬁdof MRfigaR J{J.Qﬁn? QUEhy B&Iu?e%tﬂajgh e rdal dRHe Wdhp,

ht taper towards The t end
the ring ﬁa%%%trﬁbrgm He engaeqmaentowith t Frﬁaéﬁ\?i“’r@{’%ga ribadightrane
operatiorAS di scl osed, the adjusting screw 8 is forned with a
frust o- coni cal portion engagi ng
Alternatively, 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

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
helically in one, one and a half, or in several complete revolutions, whereby one end
of the ring clamp may be stationary seated in the base member and the other end
movable so as to 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



directly the ring clanp 7 in the illustrated
enbodi nent. Alternatively, the adjusting screw may be
WO peoegud9dr in a sectional iyiew, such as bei ng POT/8EM09/000132
with a radially protruding cam surface that engages
the end of the ring clanp. In suchenbodi nent, the
about th@@ﬁ‘Hé ShRG SEd ENCHBRETIAHP PR oA Mai Pkt ﬁ:a@ﬁ{)ﬁe Hovable end
revol.ution in order to effect tightening of the
engagmgre} ﬁ@%ﬁ?ﬁf} ghigRIng MF&PSng screw may al ternatively be
arranged to effect tightening of the ring clanp
n ct _enga twannters
Beside theI Igﬁég?cagﬂ,opa r?glé 34y (1)1r1e1'b UIrgagl (?ed cl p aﬁdoe read to
encompage Ripgrmodification in wethif ofé!dheewbb asmblyfmrezgmts hlaat will be
readily a %1%%1’2931@ Vit s@cﬂfé‘agﬂ)éi@l)n Q! aﬁﬁlﬂrfr%c@le' t%a&l‘?ﬁ'l%ts MbVided
pporte on the adjustnent screw.
herein. npdjfication to the tightening neans |ncludes t he
provi sion of a separate clanp which is engaged by the
adj usting screw and driven by the sane to nove towards
t he base nenber in order to tighten the ring clanp 7.
The separate clanp may be L-shaped and fornmed with a
slanting i nner surface engaging a novabl e end of the
ring clanp. Alternatively, the separate clanp 33 may
be C-shaped as illustrated in fig. 5 and forned with
two opposite slanting inner surfaces 34, 35 each
engagi ng one of two ring clanp ends 17, 18, both of
whi ch are arranged novable in the base nenber 6. As
W Il be understood fromthe above description of
enbodi ments, the ring clanp 7 is advant ageously
tightened about the drive shaft through an operation
wherei n counter support for the force that is applied
in tightening is supplied fromthe base nenber 6.
Thus, in contrary to a separate retaining clanp which
is conventionally tightened by neans of a radia
adj usting screw connecting the ends of the clanp, the
ring clanp 7 rely on its engagenent with the base
menber for the tightening operation. Alternatively,
the first and second ends of ring clanp 7 may each be
engaged by a respective one of two adjusting screws,
which are both rotatably journalled in the base
menber. The two adj usting screws nay be equally
threaded, or may be threaded in nutually opposite
directions. In yet another nodification the open ring
clanp may be arranged to have
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overlapping ring clanp ends. It is also conceivable

that the ring clanp extends helically in one, one and
w@20vahi394Dr in several conpl ete revol uti ons, WhET/8ERP09/000132
one end of the ring clanp may be stationary seated in
t he base nenber and the other end novable so as to be
engaged by a tightening neans which is rotatably
journalled in the base nmenber. It is further
concei vable that a ring clanp is separated into two

L. o ax i L TR o BB 0B LAY LR EREM M g oty
machmeeéleth seqlRpserEy CpBiPrisere imsansgcutive esdar: one novabl e
-a seal n%aﬁbslng_qga egn@erS(apaﬁataeoatsJeth&miea %)rraﬁraﬁwrﬁ@ﬁ lagle shBfed for

ficatjons al.read rrentl on e appended cl ai ns
mountmgﬁa qonﬁsnvéfaaelﬂs%ﬁe gdrye éﬂ?ﬁ?tnﬁﬂaf"i’%%{gfrbn in detail
-the sealohetdtergepls seasaiil shecarion ¢4)tts grosdntvi béalbgy érﬁhmcle)@), the

carrier ( %Hpeﬁﬁg Ln%?l Fotg’é/abgshg raljgérc(lgécﬁ gocﬁme Q4 n%%ﬁ:e%ﬁgi l?fu? %Oé/a &l
axially theystampn blasfqdaﬁig@dﬂlfedqase onmbat by medrshofoa dempeessiraf spring

(5) interpded BRLREY tHRGREOGhenh hiE aaﬁﬁ{heaéaa%fébl h CONTY ity 'b%mg
consecutive order: -a seal nenb (1), a carrier (4

axially agd pop-pefetahig seenraply to A iV eI hmspaseh APeP g clamp

(7) havmgtﬂt@;tleﬁg Seﬁoﬁd)laﬁdll(r'l c8)elation with a drive shaft
ed in

1
characte%glecli 1n% Jﬁlpﬁi nﬁ L eﬂ t(ﬂels Ssgglpg) %d Oﬁldﬁf a%%se ?fml}eﬁ é6), at
least oneof theeﬁrS(t 4ndpeicagd wods ( bT;al8bhyvaldenelatisd to ¢h¢ hthdrasel in a
mrcumfe?@ﬁ@;glrdlg@tl&y@)f ﬂHé\@@é Eladty &ulllléﬁ-efrhﬁrt Qeﬁ’iﬁ% HLASE E& E% om

base nenb rreans conpressi on _spring

t he
rotatabbf Jr?tUéFlﬁB%‘é i bt ké%nteﬁéoeaa{@efom%w%@q Rl qinsé%nce

between tthe flzasendesbRid bRANGr @¢irehg ¥l=afsl non-rotat ably
securable to a drive shaft by neans of an open ring
clanp (7) having first end second ends (17; 18),

2. The seiaasaetnbily gbdaim 1, hharatdn@rizeidmgl ttlaathe tightérsing wperarst (8iis

arrangecpﬂl 5 t\?)?r? %nmﬁ% g%g rmv a er (8250;plpggﬁe ?Ifon{x %etofg n%lt th%?g

Claims

secon ends Ve to Her-end
facing topigrgs ghe earrier@ht i al di rectl on of the ring clanp,
wherein a tightening nmeans (8) is rotatably journalled

in the se nmber (6) for adjusting the relatjve
8. The S‘?ﬁqﬁﬁﬁ?g’%b%ft %‘gﬂgl’ ﬁéwgr#& é’@ééﬁﬁl TSP hE ri ng
supportee] aeqy. the. infike pseiphends@ONd thedbottdmai endlof ﬂi&ajeﬁ;@trﬁémbeﬂ( ),
LNt hat - Anran
the first ERE7] of BF LRI B P08 Py B BOPTES iinflect i e
bottom e@pﬂdofttlh@rw thewbay anshiredsscohd amir(rlﬁé pf thp ring clamp located

in a neighbouring clamp seat (16) and movable in the circumferential direction by
the tightening means (8) 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 (8) 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 (8)

comprises a frusto-conical portion (14), the end of which having the greater radius
is facing from the base member (6), the frusto-conical portion (14) engaging an

inner side of a knee (22) connecting a circular portion of the ring clamp (7) to the
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3. The seal assenbly of claim2, characterized in that
the ring clanp (7) is supported near the inner
w@eooprmiy (20) of the bottldm end of the base PENEE009/000132

(6), the first end (17) of the ring clamp firmy

seated in a clanp seat (15) formed in the bottom end
adjoinipg ringeclpayrensh which isdanitealbetiond fensto(cBlicalfpotrtien of the
adjustihk Reré&h @gyp | ocated in a neighbouring clanp seat (16)

and novable in the circunferential direction by the

ti ghtening neans (8) engagi ng the second end of the
6. The sdéad ga.ssémm;f oficlaine Snehgheeeriiodgincihaiphe ﬁaisto-éonﬁaepﬁﬁﬁin (14)

to 3 h
is @ serf R IR Rinte A AL e PR el o g epny o
(8) that is acceSS|bIe for adjustnment in a direction

7. The M%Lsr%@rhbw 6fhc1£_ﬁ‘1? ol Qﬂ&latc%jﬁ%%ﬂl 1nai?1'a§ e U%ﬁ?erﬁﬁglmeans

The seal asse

Compﬂméfié%ﬁhz’&sqrﬁm %)amdfrﬁéﬂ&@paégmﬂghg éiréwl(i@)second ends (17;
18) of the Iiﬁifgl aaﬁapam kiS4 Q- Siitietiadlafy (B3P arivéd by Maeac@aﬁiux@g screw (8)

for & e ol g JRe BhEE e Gl cat port ron (14)

engagi ng an i nner S|de of a knee (22) connecting a

8. The Sddli %Q&é}hbgpéftd;% h‘éeclél'nﬁ‘ gclﬁarg%n(zg tu%?héﬁ&%déaor'n@r h

rin

non-rotptally GoBBRT @Rle woﬁhteuh?ﬁednemfber jhvsmiengs of atleasBypne @owel

(10; 10’)Tb@0356@hg A9SE N PotbmCdrai 61 fhe @&ﬁ%ﬁ%ﬁh&éﬁﬂ)ﬂ b hat
rate coni cal

coreesplpding kiAo 4! Popiting T athspiedt e ohe Berriiah
screw (8). 7. The seal assenbly of claim2, -

9. A me‘ﬂqgc.rl g&jlﬁ{){lﬁﬁ 'agl 5}3?88&:@ %ggll 595@ ﬁ'ﬂ)ln%ccor%mgg f%gpa%rp%e{n co-

an _a stlng ect
rotatm%}fﬂyatg@@ Hrh @,qi@gye (shait ing)y rethry aching oplrrgmpsl(lg Yhe steps of:

-assemﬁn’ié‘ &P@Qeeﬁ'a%ﬁ@m@%séorgﬁbﬂéﬁs% 4 hﬁtlﬁ‘y g? é& E&WO§_ eng in

U|deg novenent in the base 6 .
consectisin ChallE bt Py S rmeapier P bVI LG Fiamp (BranchEPaiemagmiozns,
the contgrassibhepeidiel (5gthé 4hrrie (APt il yn&aBEE l)abl eto

e PASE SR el ERDRCE 8 LB, 05 001 e

membeg abvisean opposibs sgal |sumfa10ﬂ taorangedrstes poagyi oy titorethrhalaghine;
—comprés]siiﬂ%]%'&el'ﬁl '&gséxﬂbﬂroégélﬁme%réeh& tﬂ@%% Tes eé% (sgl'mg to'a

for mounti'ng an axi al face sea

d
Predete%f&%f%?ﬁd?’ﬁ@“? whighaisrieg bythe dixdvesiang rel ation with a

-tightenikig Vige GhhAfdnihs nﬁeah@%fd&‘e%ﬁﬂivﬁﬁ% tHeOfRiur8l Ng the steps
of : -assenbling the seal assenbly conponents on a

fixture (9) arranged for locating in consecutive order
10. A firtthee (3 serramgdoieior Mjuntindian iaxgal chespe] Assanblyt A@kitigng
claim 8 #¥2BSrotating 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 (26) 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 (28) 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 (6) and the carrier (4) at a predetermined axial distance.
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the conpression spring (5), the carrier (4), and the

seal nmenber (1); -inserting the fixture and sea
wazmeidoy2 t oget her on the dkve shaft until theCESEI009/000132

menber abuts an opposite seal surface arranged

stationary on the rotary machi ne; -conpressing the

seal assenbly against the force of the conpression

11. Th&BkiRE df RlAnPI G AR LHMPBId BX tRA iGN rd BaSEl Sp!%g?cté{(])gl (27)

- i xture, and - tening the tightening nean
rising ol 1ho R 1 RE G BITIgR AR SRIERSte (9jatiger aneciapet (10; 107
projectivpfindinnidhedsoteoth @hdf dahe seaticn@$,eslill Ypraecass isﬁgﬁbﬁing the

- ' i -rotati relatio jith.a drive aft )
caxrier 34 Bfiel AleliRic 3t th Y Kol BhmBrbled pisn Siacsen) asseimblye
locatedingy theyfixispe afie aoel longidrdsf, thanmomction 27)t dnid tighdbetk(10; 10)
in coopkfford H@te’fﬁ%iﬂ? Biq Wai-¢ idiSp@dapt ed for insertion of

the fixture onfo the subject drive shaft; -the top end
arranged for locating the seal assenbly conponents on

12. The fieruire ¥f ulegn 1B Geeactdrizbd oy ahatheli@ praBitich (BnN8d WeliBp end

tight eni when.t he seal assenbly is |ocated
of the e bW G4 A OTRLT oEERIPE D155 KOG AL dhreoieh the
base member (6)onhed the séadmseambly isdotated @m tHecfihairé N end of
the body, wherein -said top end of the fixture body is
arranged to support in nutual relation the base nenber
(6) and the carrier (4) at a predeterm ned axia
di stance. 11. The fixture of claim 10, characterized in
that the fixture has a projection (27) rising fromthe
top end of the fixture body in opposite relation to
the dowel (10; 10') projecting fromthe bottom end of
the carrier (4), said projection supporting the
carrier at an axial distance fromthe base nenber (6)
when the seal assenbly is |ocated on the fixture, the
axi al lengths of the projection (27) and the dowel
(10; 10') in cooperation determ ning said axia
di stance. 12. The fixture of claim 11, characterized
in that said projection (27) in the top end of the
fixture body is a dowel (27) projecting into the
dowel - hol e (11) through the base nmenber (6) when the
seal assenbly is located on the fixture (9)




