TI TLE OF THE | NVENTI ON ORAL CARE STRI P OR TAPE AND
METHODS OF USE AND MANUFACTURE THERECF BACKGROUND OF

JOE R S A A S b

subsequent tooth | oss. Dental plaque is a mxed matrix

of bacteri a, ithelial cells, |eukocytes, macrophages

and otCFJ%GS&RE NEFTOGELATED AB%¥CAEION(S)

approximately three-quarters of the plaque matrix. Any

gi ven sanpl e of dental plaque could contain as nmany as
[0001] 400T'eki fréentemin-pravisehal gmtenf ap]jlicat&xurcgaimssmiwﬁtyﬂoi 4.SnProvisional

i ncl.udes hot er ghi eroh ria «
patent {pEIGROSRE Ofr QOUB6RAT e PRC OB e o T SR ceSELF
ALIGNINUSEAUING a0V SE!&QOAISsEMt&mt wmehots PceRpotate®s im i@l by

oral exudate continues expandlng and coal esces with

referengg brs¢inpl aque growt hs situated nearby. The bacteria

synt hesi ze | evans and gl ucans from sucrose found in

the oral cavity providing energy for the

m cr oor gani sns. FIEESOH IMHRINYENSIQN and

m croorgani sms form an adhesi ve skel eton for the

continued proliferation of plaque. [0003] Calculus is
[0002]a Yehd Paseal iMBhidn 108 g?hérﬁﬁﬁtcﬂ@&ﬁ%@ tan@cdP @6deBiblidd, and more

pl aque. Inorganic in nature,” cal cul us consists
parhcutmhym@rsuelfyﬁhefm@ btazing rané el mg:mbht&ﬂnetaht@sfphmeeméth@r cooled heat
exchanlglarg,q g}éenélﬁ%r ?nqgtgg anldcggtﬁal[lor?hs ma al < AP Ih%aﬁ%%% S zah%gﬁﬁe where
lubricate@R ik izsémﬁtﬂfelsar.e eﬁqﬂ@mlﬂus is fornmed when pI aque's

prot ei n-carbohydrate matri x accumrul ates cal ci um

followed by the precipitation and m neralization of

crystal line galdtgROWS RTEE PCENTIONT al | zed

calculus is fornmed, another |ayer of bacteria adheres

to the surface forning yet anot her Iayer of pl aque

his,: e n - i | .z [ 1Q -
[0003][ oogﬁﬁ"’&?}%é’%@gi I%gfr%e‘h %‘m et% gr gr&g 5]; e pr oFCHFGer o on o
spheri@t Opteadismeétsr (D) heaBngsciave beor wed Itmadntdnt a/@cpddress angular or
farnmation Jeads to dental garie ngi val i
radial nyp3lignment; BriwWeds P e hEHngs BFRos BP%h MR ST OF GoPering
dlsposlacpgﬁon Al dRh&ReReldiRHENEBR RNl BLA Nh 3Q1 isﬂﬁ@ﬁd&f e ABotatable
have devel oped a conposition suitable for
shaft sa;dntbat ihp peasing cagibs ems@ledﬁh%vtenﬂ\ﬁwg spesofidally obg Ousgide Diameter -
(OD) 0 %Feagtrstsegg qu(’:[‘%glgsaq%rr%l thljlglIe]g bée egn??cé% é)nogtrﬁér rm &ﬁhé tBg.':mng or
housirﬂgQﬁiﬂQSJhﬂd: haSsedldin@ MibAtich D lcafrdéts tHd’]@t’aﬁabllESslﬁftl drlin®er race of
need for additional fornulations, which, proyjde
the be@rp@at Addigonglly o s¢al Ay tywﬁqlb\,tgdprﬁgdp%pﬁﬁ & § of the bearing to
both cgﬁ%q{lﬁrﬂﬁtﬁé ?I;}lddalnﬁ %Q(?l@d@ing‘ﬂgv%&rnérﬁﬁﬁﬁgs?ﬂe Héa%g is confipured
accept ance. e present i1 nventors have discoveréd the
to permgelight ahgdalihoveneht Gesathahdideerees)gr edi ents in a base in
order to create a non-traditional, portable and

oo PSRl b e BB LT, SO Bl B v

shortcBin@lgs C aB R viiyOsHl tSnpid) Owligpé e Sead FOII S Mixedl I oS BaBoridRAtbearing
are effective_in arresting the accunul ation_of plaque

housingor SHUEDEN AR NE 5% ﬂse seld opaskt §ibR the Ssaring inner race or
rotatabl@ ﬂﬁp%§§ﬁ]5be%ﬁng ftﬁle REOHYEE 2204 BREMAE ST Tl %Ea:mé an eccentricity
reduci ng plaque w || abate subsequent cal cul us
formation. The |nvent|on al so enconpasses conpositions
and nmet hods to provide consunmers with a product that
wll clean the oral cavity and provide inproved
met hods of pronoting vitalijty of the oral cavity.
[0007] In one enbodi nent, the invention enconpasses an
oral care product in the formof a tape or strip that
can be utilized to clean the oral cavity. [0008]
Anot her enbodi nent of the invention enconpasses an
oral care tape or strip capable of adhering to the
surface of the oral caV|ty |nclud|ng an anount of ora
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i ncludes at | east one abrasive, at |east one
surfactant, at |east one foam ng agent, and wherein

r strip can adhere to the surface of
and m}&g% ?‘gmﬁsé’%l;eamﬁemmamwémmdstaﬂam FBhit hesali g@ QLOTe

cavi t rticularly with brushing. [0010]
mm“m2H%9i§FbgﬁW@&¥ﬂﬁ a%?m# e invention enconpasses a
conmposition including an oral care tape or strip

[0005]i ncBy d»&ajvg)faahodhelas:tm@kg saie &abwe be@ing @aAsdealoeemblies utilize lip
rfactant, and . at ast .one fluoride, source,

type S%ﬂﬁéﬂ &}ﬂawtaledv@%%ﬂwﬁ vithin ecbsﬁn%h pdesirably id tlzsﬁlﬁg@ed seal

are noPpretREy Ofl; %he:ﬁ vkt h’orﬁeﬂ:@ obdur§ %96391'6%1@ oflRaRhNghd Brimal or no
teeth and/ or oral cavity. Anot her enbodi nment

comﬂcbfpccﬂﬁeom o enpesin sida b tpasesk has ntrpriaif otihe spdl g jeoperdized
n..stripto
iver By AL B FALFT0P0 AR Besf B B A 0,
teeth, wherein the tape or strip includes at Ieast one
[0006])abr hBSiti\I/]e;theaﬂ:)edrB@Smd ot assambhodoasthyctiabs, haastmerhenical type seals

ng agent | east.one fluoride soufce, .
wre uilif uhr g scfie Akpetior e p 1 TARBlE AR g e sationary
sealingSdlérh@fi §s fked N s@itﬁ:haﬁdiéhﬁﬁ’g Echﬁm@r A paGA Vi thy séads BE Hﬁhﬁ@msely
to clean the oral cavity.[0012] Another enbodi nent of
aligned, flae ol &aves Hill éfnbéwp’agg@s o wailtnot sedl wélialg s egagn reduces the
I whi ch tape or strip is capable
ovmaHgPH %@%an %mﬁs eg%hg QEe of the oral cavity, wherein
t he oral brushlng strip includes at |east one
[0007]abr Ggirerly, te abBigs of @n@i@aeﬂaiotegnw ofaty bemigig amh ecal assembly is
one, foani n

cependgt Mt S 187G 350 &G RE! p R R e B 5o ience to e

rotating u]ﬁeffﬁdemﬁzfn ztrhpro@fdai; varfk byarBigthnt Set agebibHeOivhich @amiinghgular
the teeth and/ or oral caV|tg and wherein the kit

misaligogiphphdie rameARd 67 astemyly PN raere At Araaease disvpryer, if the
mlsahén?r en® b&gksn Hﬁ%emﬁr@éﬁ&mﬁ? A8 MhEdeiie sl);ﬁtr é&@édggb @l%gees such
t her embodi nents and i n"accordance wth the se

asseml:@fes tth;gcz;}};yeg@lnpremﬁmgqip oficcoading b dinefdctarees b]feommg to utilize
mpro F VRS E Il o b Y B bR Ui Bl G Mo By ang g
the asssmbﬁact]amhe sé\lhtld)rﬁaﬁ\tvoﬂﬂ eefdesiniblede psalicea, selﬁﬁﬁgﬂﬁ@bé&rmg and

tlonal conponents including vitam ns, polyners,
seal aséfﬂ‘% EE‘F%PHD Sa dPIFRlianAERt gisaicr BiRpidndrarsignd up to

20 degﬁ‘é&@r ?rpguch [EbMifeRD: m%n?g lgéhﬁ%: an%a%@iﬁ({u@@%bmwded
mg 1 shows an alternative di spenser for t
which tigsdades apleaohe bhesings\eebrarion unid redatied swtlngethEDE"ﬁAng BBusing and a

PTI ON, OF TH |NVENT| 001 #%
pivot FEHRC s Torg b St Rl PRARE B g o whieh

assemigleds Ihidmhﬁ:@ RACH g&EHieret\h@:ﬁ)B Nephraes Wiktabit inegativeIRi dTfebife seal and
i valye within the range can be sel ected as

bam“$%§¥PEPhWHU§w6FWthe range. In addition, all references

cited herein are hereby incorporated by reference in

their entireties. In the event of a conflict in a

definition BRIEFSUNBEERY OF THOENVENTION hat of a

cited reference, the present disclosure controls.

[0016] The invention enconpasses an oral tape or strip

ca ] t
[0008]. ngﬁ'ﬁllelﬁ‘hdélfs aeﬁglgﬁl%}aﬂt 11})1?12( %g&%gg%%%ﬂgn ggajlc\l/#%gjf ﬁ]gmng
bearmg and| Stmi a$semhh® qp@m;btﬁsﬁot mmwn]Asn]u seatingenaihmean dnadwdieg dut not
llmltecP [ ¥l CD{)FEC] ]E%t er‘}iﬁ 6%ngF %}E&Bﬁetlrl E?lﬁgr:'ﬁg‘”? ﬁl?ﬁ%?l‘%? H‘lggﬁnéet .Ielgprfications

|ngred|ents descri bed herein. In certain enbodi nents,

the oral tape or strip inchudes at |east one abrasive.

I n anot her enbodi nent, the oral tape or strip includes

at |l east one fluoride ion source. In another

enbodi nent, the oral tape or strip includes at |east

one agent to increase the anount of foam generated

upon use. In another enbodi nent, the oral tape or

strip |ncludes at Ieast ~one flavorlng agent . [0017] In
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tape may contain perforations or detachable areas at
increments so as to allow for easy separation fromthe

toot htape. [0018] In another enbod
and th@ﬁgﬁf 9&&1%{%4 Gubrgtited pbdaving hassermiblods uake s emplolyahst Irgﬁragtrr/g}%éﬁ{tb B077156

1t t. | t | t
embodiffshier e beig, B8F el ded Rt oF b presSt iRt el %eafmg

housinp2ddinim anfinten@RShviBN e pVo aekidly Wit @AGdGATMH BRtHeaAsg housing
thereof. [0019] In certain enbodi nents, the abrasive

and hayipg laylrasng Bt peusingt and heariaa seds. ashafsFlgevesippasgd within the

o201 TS SONESO1 v B OB, sy o

featuresfoumionutmesthe bezaing and sdat assedblylinpoaagn. bent oni t e or
other siliceous material s, or conbinations t her eof .
[0009] : i nct%cpvgn geq[t)lgltryt Z%I n egprfqd n mam?augg U ! ¢ goﬁe ‘é alignment
regardl@@foﬁslﬁfupﬁsftidmoﬂllodﬁ]g tSIhf@eLﬂ'ﬁgfdeLtﬁ‘l‘aﬁgthlhﬂ @aﬁ&la] Sl(iHEll]gm‘hent (up to
nonf | uor ophosphate (MEP), amoni um fluorosilic
20 degrepsin fuibers theoherHBE ApeFings of ARFIBTesTH! Gvepion frs@ﬂf inffalled and

allgnedc\@ftﬁ Ab AR MBRALSR  orlifgicR8L Mold Ostin q{lﬁl?e?ethteh}?reﬁﬂp t¥ention
foamincludés, but 1s not limted to, sodi'um

advantaab@SHat téman@ieqootlhyoxgeet Hyt earehcqt@:@zzpecnirp cleatiag/phaft diameter

combm]atl%nmwglq? Ia}:'lff‘s des;g,]t%et? al"rflvorrt)e{]cgl ﬁ%e ]presenq 1rgv:f]:rerﬁtcge 1@12)1?50 aﬁfggeﬁﬁe lo all

seal tyfpaamnny BEann@ldfplemdS aﬁﬁalferfaSmuniplle mtmatnoid elmca&ﬁatsysafnm The
acesul f saccﬁgéln dextrose, |evulose and sodi

ane,
Preseﬂtdquaﬁ%frg?uaiﬁaaea aOnoNECh moaigo afl eaplatch v r]"toat‘er?d for

adaptor€, ”bgg{{]ﬁgﬁﬁlﬁr tﬁé‘ %r@pﬁtaﬁ'vyﬁlohsalm\?%s et adid] Qfﬂwﬂm&tnhteoghaﬂ in
about 1 to % In certain enbodi nents, t

operatiér} aldrwide fgt)thedemﬁ zptre@ehtshtifh wetmpham riot (bﬁveatsbbn keyed1 The
present.til(l)ve?ttig\ft} t:ant e used il tzfar{egf m‘é emen an%%%[t]ﬁje rnountted V¥lth a
I NCrease e anoun sen I'n an anbun

shaft inaldewitzordtal & v@Aicul orieYtatibm certa| n enbodl nments, the
flavoring agent in an anmount of about 0.01 to 5 wm. %

ertai mbodi nents, the tape or trj further
o101 | 1 SRt ol dt TR, arant rReRcanBu i mawet on o
commadd- s@ﬂft tThe WA iYeonléh¢ hiAned Heidlyeisto tHasemt oeﬂeajmaﬁgseﬁld the
osition _includi ng an oral  brushing e or strip
shaft lseétaygcﬁ) & meveumdhi th@ugla)ﬂtew@% GEFTHES aBewing éordﬁettna& axnawon of
r ' h I,
e sl EBOLEIBRIONIAE -8yl 4% 08 8 4 RuSH forine
prevenigey &es tmavement bﬁtie simftpo&dvmowmy the qireseel wentmn provides

br asi.ves. u in t.he practice of
constasl RPTICR T ST ETIER AE et (TS e T RTIRSa ¢ o
silica abrasives such as precipitated silicas having a
[0011] e aln amaeﬂtninela@ ehzcehmtmtwm tﬁd)praﬂﬂtﬂnvaﬁldﬁi @Eﬂﬂ@hgnsrtgctteaasg and
Zeqdent 115( . M _ Huber
seal aS%tmbé)stS\,téewg% oTlt%t?tftﬁéen%dtearmwdaﬁﬁﬁloemlé ge%tlh/septylﬁts a

beanng'@ét@ Oﬁm%b‘seﬁfb‘l rj_t\gll) H’bEL}@f?gOti}ﬂ{ %eaﬂié“é(r?hf l?t;u%ﬁilg seals, and a

di cal dum phosph ate alum num silicate, Tcal cined
mountiag dgrtura forbmntlmmgttee essemtolyeto & pirfaceoUs eﬂamelmryaetlsbodonents the
nat ions th ca abrasi ol i shin
bearing S 53 eB8e R e R ot bf 2 it Sy '+ DR bolder
havmgabbﬁﬁdx‘ll}eﬁiwmérainbéioﬁw&w Bveliagitg [@dafitidsGh éntindEcavity and
rangi ng between abgout Q.1 and 30 mi crons, from between
has a egnegyg iuFT EYTlBRFSUTARR OE Pthseah%ttyr@e.seee redips gl fyrspie as the
precipitated silica or silica gels, such as the silica
xerogel s described in U S. Pat. No. 3,538,230, to
Pader et al. and U S. Pat. No. 3,862,307, to Digiulio,
bot h i ncor porated herein by reference. Particul ar
silica xerogels are market'ed under the trade nane
Syloid(r) by the W R Gace & o., Davison Chem ca
Di vi sion. The precipitated silica materi al s include
those narketed by the J . M Huber Corp. under the
trade nane Zeodent (r), including the silica carrying
the deS|gnat|on Zeodent 115 and 1109. These silica
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silica. G| absorption values are neasured using the
ASTA Rub-Qut Method D281. In certain enbodi nents, the
ne col | oi dal particles having an aver
outer epemtp (Begule??sa afethe bexging Giofdennincdxeniplady ebsdimsnts qhggi{gﬁé‘)ﬂ%ﬁ%@“
%ons @ Bbout 5.to 10.mcrons. [0027] Low oil
receweﬁﬂg PRERS 1BF PRACRE ABH AL PRI ar ticul arly useful in the
practice of the invention are marketed under the trade
[0012] desTigNBdakiap ubl O8N broXIMd( ithoah fHawmi ﬁ@d’lnﬁ@eﬂh@ &lner race ring is
Division of WR Gace & Co., Baltinore, .. 21203,
placed 4y operatienagsentseAnyity azshaft sleeke Y dheogjupt f@é%lag e¥higt is disposed
I I hayi
within BB BB Cap g B B et B g RS T e
race ringisdfregvtst mtate anth wmepeot fo ﬁlbsmtqmtram aod theegger taan rini@ is rigidly

ca n.ex
suppor i Hls Peing ohde” b7 s@RUEHEER Epi o e s e e
ring, istthendb s GBdringviehtd dufined b linRslavEbdt®e@ B8 eiter bl bier race
oral care strip_or tape conposition of the present
rings. T \sen o Etctlaﬂ CBWEER tFeatiNEnans OWHJaEe Tngs agbugkly of balls or
I
rollers {9 Ifuﬁn ;‘E@{ﬂﬁ% fpecithy %ﬁgeggggwl %1§¥ e fggt{%&ﬁ tI‘I;@rS g)@{ﬂween in
tracks fﬁhwECdI osthgenref amboewsi naee fingst hre:l/mlﬁdbxwaduahaysherxmpocmmeﬂ hplaveen

) : 0

the innéI %@'c%u&e?aasclgg /qu%e]s \d&’%&%ﬂnﬁ%ﬁ]ﬂ exemp %[eﬁlépdl AL lﬁ) ﬁgﬁ@n%qloh51ng

may b@@@uﬂde@wlihtaolertZ)n%@lyorI&Eﬂughlﬁort fo@@ﬂ&}rm@éﬂu@icﬁht t@&fe@njected into
trip, or tape conpositions may_ further include one_ or

the bewgémfnaa% Ay ]6%“ P%d@m%@erwwoa gerpyfting dRe lybrigant gy graig from
-mebaﬁﬂ hﬁhﬁﬁg'ng materials can be enployed as sources of
uble | uoride in the present conpositions. Exanples
of suitable fluoride ion-yielding materials are found
[0013]i n 1y, sxerppiery papboddmeds, Y ipiveloa@einhbyr alge iagludey, © shifytsleeve

deﬁnm%l’o%l}%’ %gﬁ :b&?sg qy&%gg A8 e‘]t'I-Ie Ir(ﬁttrétoarg%osr i d Jlﬂﬁ §haff" %t {)xééIoro the

pivot asmmi;e miziea locKiag @plldReqarl easlenltzag sleevef detndrrer.d @he @hnfs ﬂemees fitted

into thg dm%drﬁ?w%gtr ?Ia lée bgg%l%gl?rphﬁa%?qb&%ﬂogfbagn@lgu?lﬁliflnlagg sleeve to rotate
freely WaR @Iel BLAFAPR RsPhot ﬁn%ﬁ:ﬁﬂé VERetdpuey embbdiaRhe, the pfliolMsembly is
nmonf | uor op osghate amoni um fluorosilicate, as

movabljempurged withinfthebeysigs In géféhma@eﬁemm@woqfkmgmed@naﬁuensures
concen?ltléprb%%eeﬁl?llleg%n' g%nd angin g»gp m&geo& &on%cg.ﬁﬁ%a,%;emhfa

Picul ar e i ments tannous de or
sodlun1fluor|de as well as m xtures thereof. [0030] In

[0014]cer T'he hezeinIganIli:l fensisg stdleacrdisposal beteten fhe dreatizggbolderadnd the

onposi the invention y.al sp contain a source
shat 207 R PHART 8P S5 FHaiF: HBL [ GUPIRG S ngPeoHal [oier i
remova1® UNAlfovs ifckistb @ bdading WARfyr ik od An® PiRidtéhaded ODhdBdking
of fluoride ions. [0031] Fluorlde I on .sources may

be
and seg)pgasan iy may @lse angl &eﬁléﬁtg /¥ Ortinigsi Ae sealomanpe IPCP@dévﬁmeen
the topo%alfrf:ﬁ@e@%%“& Qha@t]sq/@e'i/g,yﬁag | epab‘ﬂ:{ﬁ) Eé@ﬁc Jk BEst Ov(/atgrlr Q0 The

to 1.0% osition
O—nnganmtlh@nedd:rmmimrt’mﬂmusfﬁgendiﬁsaglesaaf retdireeri ndi vi dual strip
or tape (i.e., a single dose) i s about O. 0001 to

0.003% b 05 10 .0.003%Db
1015l o PR et o 54 "0 b BV s Gl dbout he
shaft s[e@%@]helﬂ'@sﬁfoalthd:ﬁﬁﬂ s&ét‘rd :ﬁﬁl B¢ béaRipg uai) ITDOBmdaUOIIﬂ Sandfe injected

) t he invention al so € an agent to i.ncr ase
into ORISR PRI SRR B th‘I‘EEIIRPeJ&OfImiI’F bpeca Ppys dpto and
t apeadhered to the oral cavity is brushed or otherw se
agitated. [0033] Illustrative exanples of agents that
i ncrease the anount of foaminclude but are not
limited to pol yoxyethyl ene and certain pol yners
including, but not limted to, alginate polyners.
[ 0034] The pol yoxyet hyl ene nmay i ncrease the anount of
foam and the thickness of the foam generated by the
oral care carrier conponent of the present invention.
Polyoxyethylene IS also connDnIy knomn _as pol yet hyl ene
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10%to 20% by wei ght of the oral care carrier
conponent of the oral care conpositions of the present
Y The dosage of foam ng agent in the
throug' 1 éﬁ‘%@%ﬁn&m |oppum&d sEpenf(the Gegring wiingkeby @sﬁ)r%l(églggégg%/{)?g 156
01 to gh 0, 5%

applied 8] gleirBienh M heobhoenic. aBbud Bt s o e it parine
aﬁembhaﬁﬁﬁbhﬁﬁqﬁmgboﬂgent optionally included in the ora

care tape or strips of the invention is a surfactant

or a mxture of conp bl e sur actants Sui t abl e
[0016] g, Ip F0PLE §X%{Plélm%6§%0c{mﬂah gl Hgangniagripe apdisedl system is
pmwdeh%@ HENRME 2 Padivl $8arfiE @Ry op@EbIENAHPIE to ARIPBIE of a surface;
cationic, nonionic or zmntterlonlc surfactants. [0037]
a radial Qiyat a@le@bb'mramsmgtaﬁrarset @f@S@iﬁ Pty {1 mbb@nﬁl g i, wlfemmn the first

) I U, S. .. Pat ricaol
seal an§ 57 ryrasrir% %‘IngF;.u-{lt arﬁléilspgsegéi? as%r§f s%[a% % Perab 1 dreUelge aF;g‘Eatable
shaft; aNerust/hefhSrg a’&ﬁbly @p&%s kcemfetlmab a ,sedb?ﬁ gide ]ar & surface; a thrust pivot
ncor por at e erei n_by reference Q038 In certain
assemblygRATiTERsSecpIkleseh At SAlS@nd @rseeRndaiFaana it (heyse} Bieecond set
of seald ﬁ%‘sEé’cﬁmdM&%%ﬁxﬁfﬁ%lsﬁ@ée@ 1S lst@n@Eh éiyéve%PéI%@i% §8 receive the
havi ng from carbon atons In the a radi cal
shaft; vereeein h]@e vesliad i [asgsd]ys &l dlspogéd suthinotha tradial bearmg assembly to
allow aqgr%gg% gegngeg%gggylsf;a %Enr%y € wee ?lyl i aI:er o d t111'0 l%agtro ﬁlwherem
the thnssamO\es iaseidhanddisaded ﬂ(hthﬁﬁﬂﬁ%udﬁbﬁé@inﬁ%ﬁdnﬁiﬂy to allow a large
| fonat es_are exanpl es of anionic urfactants of this
degree 9@%1113&/{1&%&%1B@gerﬁﬁw%%meeugwa&é@ﬁ?@ may al so be
utilized.[0039] In another enbodi nent, cationic
[0017] SUTERE toR MeSTirdSBdakihg Rt ah@ tHr REGTM beh ANE Bhit BRIEIEN cfesponding
broadly defined as derivatives of aliphatic quaternary
outer apgriRIRT TRPEE B1FRRRGHA AR ﬂrﬁawmblwn@ld dilralitk pf belisapmrollers disposed
within Fa% Hél’é‘rg 1l‘]ce r%{ﬂe@tmuihné I‘Ei 83@&9@ tc?{lﬁg Raf? H%Qveal‘?lternal the
auryl trinet ammoni um chl-or pyridrnium
bearingcdskaomblgle Eachetfythe first net] lhyd mrmmudmetirlmhlcﬂes an upper seal disposed

o e i SRR BB BERG yrd b PR A TP geve and the

bearingClellddr, Widrkidithd sba1 AdapRF isdemodditle firiistREot BeTr @afntenance of the
[0040] Illustrative cationic surfactants are the

bﬁm“&ﬂ%ﬁernary ammoni um fl uori des described in U S. Pat.
No. 3,535,421, to Briner et al., herein incorporated
[0018] by A&fig6:RMaBatmEe Al d’@ivgnﬁ!léeg néfcﬂéuﬁltrﬁﬁitoﬁn\;/ﬁl E@rl;etalf@rﬁl in the
act as germcides in the tonpositions. [0041]
detailed {i¢sogpticat whieh fdleiwonird i pefl act ntreadily appm:tam tdthosrsekdlllgdnin the
art frmauei?lat ggbrc):oﬁtllt Oﬁggecﬁfégltzgq,e 8& %gc ltcgfgn lﬁglplg&%ﬁlag La% a qs)o{lﬁbeélf herein,
includiag Kid &ivgilex iddserigtion pehi¢hyellopi tht Gldifs,Nad Well) avilid appended
._organi ¢ hydrophobi c conpound which may be aliphatic or
drawingy. ky| aromatic in nature. Exanples of suitable nonionic
surfactants include, but are not limted to, the
[0019] P! uf er\b%é an@Qby&d vl lﬁﬁﬁﬂﬁ’fhl‘égmﬁg E&%&ﬁ A&Sipén ﬁldﬂ)ﬂé following
g enol s, products derived fromihe condensation of
detaile ﬂh%ﬁl’léh@ oseReid eEmplanhempedivento wf phothyentiont apd epsyinganded to
d e e e, en
prov1de8 ?ha(]?vl gﬂg\tvl %ﬁéjﬁggﬁoﬁé %pl glﬁders?#a}ﬂ# 91 ?{ﬁg %y adron %ﬁaeracc‘[@ll &P the
invennomia.d @Sis d]anmgcl chl&nemctcan]banam)g ghesph |afeemob(1idetesq ptoeiilg a further

sul foxjdes.,and m xtures qof suc

undersfiftag ) 8 S WEET a5 IRPRoBBb A an conﬁw&et%rnaen% this

synthetlc surfactants useful in the present invention

can be broadly described as derivatives of aliphatic

quat ernary ammoni um phosphom um and sul foni um

conpounds, in which the aliphatic radicals can be

straight chain or branched, and wherein one of the

al i phatic substituents contains fromabout 8 to 18

carbon atons and one contains an anionic

wat er - sol ubi i zi ng group, e.g., carboxy, sulfonate,

sulfate, phosphate or phosphonate IIIustrative

Y " e s o - e -,



0.003 to 0.03% by wei ght, and in another enbodi nent
about 0.005 to 0.02 %y weight. [0044] The oral care

L tape conpositions of the invention
speci DR BTN e egraagumtons Ehvsdiniont algaatareneCRLSIAITZISS

.. Jused.in.the practice of . th resent invent.ion include,
with ORI ot BBl Sk, Splalr B RiFReG PR ey e gt
various flavoring al dehydes, esters, alcohols, and
simlar materials. Exanples of the essential oils
i ncl ude oi BRIEF BI8CERIETHON OFCPHEDRAWINGS er gr een,
sassafras, clove, sage, eucal yptus, marjoram
ci nnanon, lenon, lime, grapefruit, and orange. Al so
[0020usefTHe @E&nd Ufkntdery dabtmt@SaltBidsBPhod Kb Qeh ref@énce to the
. anethole. Certain_enbodi nents enploy the oils of
varioup e HRWEERntn aicls Jér miference] oombyrs TARoR diker $ystFmageAtponents,
[:Sald : ed in the oral conposition at a
qumcg%%%g%?%ggﬁ%h'of about 0.1 to about 5% by wei ght and
about 0.5 to about 1.5% by wei ght. The dosage of
[0021) | aVHei Ity aaglimlighing tharitigrroid seal wadendily inpanorighetheonfiignetion, in

o o A0 S L SRR B S e o

exemplP4bpodientaifahe Brage@dt b €itfpa. or tape conpositions of
the invention nmay al so i nclude one or nore adhesive
age o aid the tape or strip.to adhere to the
(0022} SEl2s 206 Fertihape B ey viewypt apihEish g, gad seal assembly
constrhddéd 2eEdiddUb aReLerfirylehiboliBitint F thd PleberP RlVKAERSS W th
limted water solubility as well as polyners | acking
wat er solubility. These polyners deposit a thin film
[0023loy BHEn3 tihe weEdn dian el asthaist beasing mptaessesllyescaming to the
exemph] kBoRRM e Weldh hEIoNShANS nfARPSSI Li on. Sui table
limted water solubility adhesives include, but are
not limted to, hydroxy ethyl or propyl cellul ose.
[0024]ad h EXG/els al sgefidnigewat Bre terobtiisiuting andasel assentbdh bBFICHR2 with the
- Sk 0 ' tion.incl yde, but .are.not
pivot iR FERRAS) hlcBiiadto oh 2Er-h @A SR b G prelity i
silicones. Adhesives |acking water solubility are
[0025] nc&otGhoF at @dedtioh ovigvhef knsdialnpivotnasesm bl motpruoied mgecading to an
. Ep?malll qynunt%gﬂ etq%£.al%ohol or anot her al cohol safe
xempiary epbadiment gf the presentinventions g 't he human body. [ 0047]
Anot her possi bl e adhesive suitable for use in the

[0026] NSFaBt 6 ¢paRESIohiddw ioS PR dadiah Bbainp! Ol @eingsdmiYRvidh the pivot

it nol ecul ar wei ght of about 50,000 tqo about . .
ﬂssem‘%@? 63@),‘5 refatei|pcspiat Fvan GXemalisY STRBmER GhHhaApesent invention.
Cheni cal s Corporation. [0048] Still another possible
[0027RdN@$G Ve (S Wi dedfbif vied o8 &elfMlighBig| BRakiAD hin® QERN Ot system
. is a conbination of Gantrez and Fhe sem synt heti c, )
includiggtte thewst bedrimg pedeprily ol drapdetradipl heatingidsssably o€RisT) ¢ with

. 1 aj ' ' f 2:1. 1:1
o Al SRR S PSR By e Bt i

is Gantrez with a MW of about 30,000 to about
[0028]1, 000G 0DG: mseaiibmblew dfrtbers<BH i gGivenbeadhs atbsgabaaembly sgsdm of

i a Mw about 90, 000 to about 700, 000,
0. £ttt b Pl HECSORARE OB ST RSO aPodimp of the
presen$inveRfon0r tape conpositions of the invention also may
optionally include one or nore chelating agents able
to conplex calciumfound in the cell walls of the
bacteri a L ngi ' ' h
bacteri apm%ﬂﬁwiJéﬁLﬁkwfm@& S.
[ 0050] Anot her group of agents suitable for use as
chel ating agents in the present invention are the
sol ubl e pyrophosphates. The pyrophosphate salts used
in the present conpositions can be any of the al kal
nmet al pyrophosphate salts. In certain enbodi nents,
salts include tetra al kali netal pyrophosphate,
di al kali netal diacid pyrophosphate, trialkali netal
nonoaci d pyrophosphate and m xtures thereof, wherein

. s o o oy — I



such ions. The dosage chel ating agent in the
i ndividual strip or tape (i.e., a single dose) is

to 0.6% by wei ght and in another e '
¥ %49”8158%5 to 0.06 Y%y weight. [0051] The or g?egéfrgg&%’“m“

str S_or tape conp itions of, the inventian
(00291, .Lfﬁﬁaﬁsvt R e G P ey aTomal by hegtlpter ih reference
to the ARbAHhANSs Aa®inke il wkith\WRerhflaty@niddimenResMle eﬁeﬂnmhe.ﬂe kifbwr.
t he orn1of their free acids or partially or full

Howevsg i inveaidpnagrayr bes gmbedied ar wagmy diffesnt ferms arpsioﬁla%%d @At be
r r

constr:?érE]lC s?@:g{e%q%fﬂ%oen?ddf EHlﬁﬁCHgE%%ei ﬁn:ggj?egegﬁ? ngﬁéele gfgﬁjﬁ%'@rwnalmems are

provided saithai this dasebrtsheerwif dle bt therabglearet doyipdeie. call Iwyll fully convey the

turated oner.....for. xa le,.. methyl vin .
scope ST UHEPRINPOrRGT ShLy TR e HT GLaIeare Rrgme ofer o ik
elemer(tﬁ\/ﬂlyﬁt)ghaﬁt thd Gatous GralOh st (Toalbﬁ)ildtre the @20 AOand IRG Bbjects, and in

copolyners are avail able for exanple as Gantrez AN

accordgnag Nithyihe ptposef theArveign @seppodishamypadiy dessribed herein, the
I 7
s DREBEGHS 58I A 0000 ly G ORIl

t hose such as the 1:1 copolyners of naleic anhydride

[0030}wi t In @atkyts caemplant ernbtlr(ymcmxyfé@ Ipyﬂsentenmepy lpacvedes self aligning

bearlng Fé’a&)rf:i%e?lgﬁésoé lei‘a gf%ggswnsan Lo %mtrﬁgchlu%%%gﬂch%f g D9ut not

limitedL € @i}O:oaIed lﬁbﬁ%@a@ersﬁdhenﬁ&d rlixdrs e abirarers smathiac iphlicstions
th nethyl or. hy drox eth | et hacryl at e, nethyl

and thsﬁlkgt fe %Pﬁ"?tgcl geaqngélﬁgt.ﬁ 2\;.'?%3}1 1e§fqeeem%9ye "In all E}%/emplary

embodﬂhé(ﬁtE‘ytlhe %eﬁyﬁ%r 2hd Q&F%ssefﬂﬂgéﬁbf Slei tralhe 1&@5‘1@6@1&(:}{1663&" @earmg
%nerlze efinically or ethylenically unsaturated

housmeaie piag|andnigyiat saveiynarsl - pivgt assermblyisvaie@within the bearing housing

and “@gﬁt@%@ﬁ%&é&gﬁ’g%‘%‘% Ghd 'Bea%m%o%l %agg%dm%ﬁ(dma})osm &Rt 1908 pivot

assemlolly efncindes dobdakieg hmitg bﬁhﬁr[g‘l holdad |ahcy Heoivgd iseihs lodated about and

... pol i zation bec e of .its in the nomer
positiciiiedBe PeAtiier iy & ST\ 768 iascg eyl %Qﬁqueﬁgwl earing unit and
being bESRGE tot RecBiviRl HAXYhinGiAMP a Abtad®ldP att, @hd dufif Ratures for

net hyl ene grouping. Illustrative of such acids are
mountiperthe bearingrandhéret §as¢rably én pesdtiopt i ¢, al pha- chl oroacrylic,
crotonic, beta-acryloxy propionic, sorbic,
[0031P pb‘&rv&lhbg a9y BhE preSdd NVThGon L& RDEEN ngg\ﬁlﬂeﬁt with the shaft
oni c taconic, citraconic, nesaconi aconi c,
and Seabmlmml)cregalidﬂﬂsaoﬁkiﬁlﬂylbcaﬁm}nl ITLh,e pﬁe%&trunyd:ntmn rpydiides {Br a greater

degree Ohex }%h{]t}%&ggmg]%dhg acm‘lel‘f é)lf él'ﬁ:t shéﬁg?qn ﬁ%t orfaclogxlfe%tional
beanngmpmar esseﬁplwsy VRS Z3d2! Ra M, iR W6 AvemB b0 % e inG | FEWRE Sor an
I ncl ude V|nglacetate vinyl chloride, dinmethyl naleate

angulas fisplagement b theahpfb pl ety Wak d Aeres. Saprasentamention proxides for an
b Ve f

e B B3 BB A oo L0 A LA s ety

disposed mmumtm@em@m Massemblys%s*biatabteaﬂ:aﬁ,cmyIbaarilr@mnt and the

..and/, ,or .hono ners..of .unsat urated sul foni i ds, a
bearing 36ig SOiAE SUPS TSR BT R SraPEop ottt & Gep fud Réaring
housin@® of fifediredeat ﬁder&mhfa@@e@ﬂﬁ%s&meg @h@ﬁﬁ%ﬁdf\ﬁlgﬂﬂlo need of alignment

acrylan1d§§L§Hane sul fonli ¢ acids such as 2- acry g

or indigaigptapls. p des e praseat HWF@F‘WW&S howrﬁe@ce@ﬂdqeanng life and
g 0; d t
nnmn%%% Eﬁg&%ﬁ%ﬁ%} Jun. %ggp %R% togéahl |ncorﬂ§?§5§dmvmﬂwn

herein by reference. [0055] Another useful cl ass of

pol ymeric agents includes polyanino acids, particularly
t hose contai ning proportions of anionic surface-active
am no acids such as aspattic acid, glutamc acid and
phosphoserine, as disclosed in U S. Pat. No. 4,866, 161
Si kes et al., incorporated herein by reference. [ 0056]
The oral care strips or tape conmpositions of the

i nvention may al so optionally include one or nore
enzymes. Ueeful enzymes |nclude any of the avai | abl e

oy - - o o o




No. 4,355,022; U S. Pat. No. 4,154,815; U S. Pat. No.
4,058,595, U S Pat. No. 3,991,177; and U. S. Pat. No.

all incorporated herein by reference
advanp\%%ggﬁ}/eﬂé‘m% natenithet need faf apshmmnaIsp@d@lﬁarlbydlaéﬂm%@)?ﬁgao%{%ql%

o 3 T SRR SRR SRR GO b o

the assé&h@l&#tlnclucﬁﬂ/g iHa spaTPLIb&IE ;R dIBEY af ndt depe@tlierd R SAER alignment
enbodi nent fr.om about 0.1%to about Q.5% [0057]. Water

and Suqfw fpishorisengiies ehyrthen yethibe gresent duyepben elitrdopixiplgaowth for
I
o st SRR KL s, SBLOUEL L IS BRI At
free of organic inpurities. Water commonly nakes up
[0032]¢ heTbea@@nmgﬂmﬁmbh@moﬁméﬂmr@w ignention aradesadepighle to a wide

e R TR 300 GRS s AR B i

and reAlstiriehtiomnekthdés Theprkteaeinvabten mtludeh; d mmis:tedommattdnatrhmh

amount which is intro ced Wi t h er, materjals suc
mounts1o \RIPYS CHIBIR Yre base 8 3 KGR (g Eror Grvention
can bel 3228k d PaiiieRRINge Qfrih eﬁf@ﬁﬁ §.1t1cf s b@rméu?i&% with a shaft in a

conpositions, it IS sonetinmes necessary to add sone
hmﬂmnml@k@nwnbﬂnmﬁ@pnal to provide a desirable

consistency. In certain enbodinents t he t hi ckeni ng

005 3 B AONTE ROL A 5 BOSEDRN sy s i

contact ehdruiga,séee@t feves bsllibeardigss aghiewech roHerbbeayinet bhyd cylindrical roller

. celluyl ose, and odLun1c r box t hyl hydroxyet hy]. .
bearingGp e G361 SRACUIPAIT U SN M HRIF i P gt Since
the bediih @Mt f:aQa¢@idh Ihe BRoRhSENIG, 1h0 GRAMR @lea¥LfbtatésOdinitalbusly

nesiumalumnumsilicate or finely divided silica
with tb@ageaa@guswr dacecBREPRIE B PRSTCHY OREATH ge%%ﬁ s¢ft ths nshﬂft
. X t r
orendip EE0 o (EPEO g MEETTS Y ANHERHA ) gy e v
assemblgilgntovefireelyeintthe afbitelosyobdidfitbnbeaing kbleuzulsnghf{ smﬁgf]leeve and

Wthin certain n he. or .
bearing e 4566 SFUE ARG T eh gbt B8 A RORRE AR heping te
bearinf)sB¥fE Biid $cBR pe&¥AQ SlibnedrniurRsbafegienibng upon exposure

to air. Certain hunectants can al so inpart desirable

smee ness or flavar to |fr|c . conposi.tions
[0034},, ?ammp B eg%d%eniﬁj SRt i Fak e{jgﬁé?’h?qai?“g’m“‘ instead
uses a ROEkiHESIILT TR MH% dope TiBmif0afdcResOME sRAD el kB HafiOlceve and
fromabout 30%to 65% in another enbodi ment by wei ght
bearing fIDt hEhid énberfeficiob bewngsos iuniversal lpme@]howmg abll @it all shafts of a
given Hllamggag aﬂ&e aoessjor Lye({jlg r& ekﬁ:see pLy Lé{)@r{lg# eﬁl elg 9{1 58 li)e%léﬁaaﬁ?ﬁcause
concelﬁﬁcﬁ}t Rkehaipaing® N\St]]&ﬁds]mﬂ)@t dh eisnedf i herodt h]pp‘m@li@@t“ﬂmre a keyed
M xt ures of glycerlne and sorbitol may be used i .
shaft aligadyppsteidianamealigurapaprepdivgwstalls WEbeH) srart tOdFe forgion of
ean&%¥% Raste conpositions herein. [0061] In addition to
e  above described conponents, the enbodi nents of
this invention can contain a variety of optiona
[0035Hent!h fex¢rapiatyrigrlndiresits ok Swerekenivivetioar @ selé gbignipg gearing and
e n
seal a8, s WUBL o] BEHCEE SR Raly e bl oG BRI o Bihty and
being folpambllei ingnagend s, sisfeetaadianpivagesstsblydddingi Dbedring unit seated
anti pl aqu ents,, .abrasi ves, an ol ori.n ent .
withiny =G 7 SERGE SRR SemioREC oY B Gy ind a mounting
described in U S. Pat. No. 5,004,597, to Majeti; U S
Pat. No. 3,959,458 to Agricola et al. and U S. Pat.
No. 3,937,807, to Haefele, all being incorporated
herein by reference. [0062f The conpositions of the
present invention can be made using nethods which are
comon in the oral product area. [0063] In one
illustrative enbodi ment, the toothtape is nade by
di ssol ving acrylate copol ymers and PVP In ethanol and
n1X|ng for 2 n1nutes at 2600 rpn1to forn1Pren1x 1.

~rs AT AN L "

o s o o T PN



[ 0066] The present invention in its nmethod aspect
i nvol ves applying to the oral cavity a safe and
anmount of the conpositions described
mechaﬁ %@%Zﬁﬁ%ﬁm mpuxﬁmg aemamb]ees hafk mhmahe)bldsanﬁ@ hmIEQn gﬁ@% 8/077156
or.ta

beasingy ) e skHEL R yhagng Bivab B IS s o' i€ SadRaF i etaane and
maintafidd the aétetablk shdft. OThel A} a6RMbBESs ld@bbsedvaten e behdadhdubi@g to
teeth or_  can be used with a brush. [0067] The
allow fop | lergF Hgerex ahpmaddar fog Fadidlmigalignenk orweplaremsa of e ghatt, In
t.
e BSLAASLNE, 67O (ETLBuM L k NEn600R- Al s on
degrees fdugt tod0idegresnad are not to be construed as
l[imtations of this invention as nany variations are

[0036]?g2$é%ﬁg&méd§§§%' glg_nLé [bg{ﬂ%-@] S@Peaf 'aEge%'B@ $RPRE 100 is

illustraltdcll iah aAgred cnﬂlﬂigmsitroatlm,emarrtaﬁ@ulmmtsshgnfed tdrdiguration 104 and in
S |ons or thtape" for the dentifrice an
a non-fagglled s @?“%@ cen f&@@ 10 eipainvataso Ao, en%"wélmems of the
presenﬁin@&t%nd%@%ee 1aP¢ exﬁleﬁ@HlE oPEhedrBRhf i%(/éﬂti%g B SEIP afifhing
| ow t he user to easily use a strip wt
bemnmﬂ@he@@ramenédb’ d 68 agpdudes @ mﬂhérbemo@dn@nt sssemhle' B0 japirust
. t{+3n he [ roor the st |
bemn?%ﬁdape e%ﬁ%%]ggllj}l lelgg?rhdt a%Sb%e fﬁ%ﬂlif &5 ort]chSFd Gt oslg L 1 £‘lﬁl the

thrust B@pingmmﬂra&eﬂz asdemblee1 HY eal 113 re&b@me]aO(EaWBf (]‘(éorﬁlﬁh.b(mﬁhﬂirust
whe mple 2

bearin F‘ S@emefﬁ]l s‘tlﬁgggélif%?ﬂfn%fetgi%eqs P"E@tarbéﬁﬂ%m‘éh{?ggfﬁ%ﬁ@ §ndé

pivot Rbenttie (ﬁcﬁ%mp&oaﬂ&e@m 914, idolibsiveRt ek LRI BERRG ksembly
ercepti on of ‘the enbodi ments based on the average of

110 ang ﬂpfaﬂiléuSI bwngasﬂe@bbf I2pire cafieayed: to Srqupttounpposimg ads|of a<shaft
P
14 o L8 S MOS8 T AT R Horer

togethati saslothae sngnldr mibiligainkmoaboll ths ehaft 1 bhundeoavariet} of Comtitions is

5. et .Is 20-30 s to co te dis unt
accomlaslf)detsiﬁ)f wtbgpt ﬂgfeitmec%%apmtggo fféﬂ?egaéﬁew wéih@%ﬁ?kl d's
dentifrice. Residue: Lot = 1, None = 5. Target is
[0037]NONBlord peelfizaldy, thd mm}gnh&gr&mglmﬁeapmeﬁb@ system 100 allows
Bitterness: Lot =1, = 5._Target is none. Exanple
for a 33 degyy Of MESChgHNENt 3pitp |29#FS%sD%F}wa@@geqUﬁIDfu@ﬂmg.S@@ aligning
tht
bearinf ERPQLREERL s g HnliR8 B8R U3 HRERk YR Al 1o painiin
seals andnlmanagEWRbineéJsie defigActonstesi@s.hiar masﬁngva:ﬁf glipnidge bemsingds and

u chol orhexj di n ucon sol br
ex1stm§a§l|!; lgggu anpbg{l s[eak,ﬂﬁa@gbhegapﬁgrn}g @lrzﬂ@gamvﬁlggegs rchmalfcfe) 15
predicAlydl 60 geinBRiMXdrdfipniletd sigiiRE kd) thaV bk MHSthA atiBfledDeonfiguration
stannous fluoride, zinc citrate, essential oils,
102 of, dlcp aresers pHeTHon BEHEIS &)o F%@érﬁhﬁl}?am@%éﬁ:feﬂ@é as the angular
I 0Qz1 I t
misaligrfUR, ey fedn O K IR, Gl rRbieBt PRAKRRARM D cxisting seal
technolagy e stdl omtefgary ﬂnlc‘ktsaalnhﬂ: nel éamﬁddﬁR%Sﬂ RiBERRENGE cTd®e angular

lignmis B UG ORI Eh Bt 1o 2 Fioh (B AAHoe Ry 17 g resen

inventidn SeveRPratt & lﬁa@ésea’a&@eé om&bll%raﬁdnoaetaeéﬁ fHe rd¥ting shaft 114 and
61/ 046 549, filed ril and entitled "SELF

the bemqggqﬁ\@a g@pgnh’@ apall Agmlvads Gl ehsypported in the axial
f.ull n L

misa R B PR 0 b SR AR RE o e Tl o ek ac
generally to bearing and seal assenbl i es, and nor e
particularly, to self aligning bearing and sea
assenblies operable for usg with air cool ed heat
exchangers, chenical mixers and agitators, machine
applications and the |ike where



| ubricated bearing assenblies are enpl oyed. BACKGROUND
OF THE | NVENTI ON [ 0003] Conventionally, self aligning

uch as spherical roller bearings or
ratlng\ggﬁé%ﬂg? 9%,(&:&1 o Biikfertler, hebkal bmdrbends: hldpnen dnebGTus @8/077156

i S S RIS 5% 5, il ol 06, ALl i e i

misalipghedTEENT g §RabA 104 aril theA:- ?ﬁal@@] sReRedomRRaRnf10g ed
nachlne el enent. Conventionally, a seal is provided

out a rotatable shaft such that the bearlng can be
[0038) rmulh?fé‘amﬁ REPeo TGS anther6; 4 beammend agbassgrily dd2 is iMustrated

accordl%atﬂ%ee’xeﬁa SlnbbdiRieRCA! the SHraRAL fidedtidh0 GpeLRREINFIGS. 2-4

usi ng an contacts an outer race o he eari ng or
illustratequbinagbdaongasseinbly. FI@ZgleabatemﬂeﬂhlﬂstMQm(dls@l assembly 112

. act t he rotat haft o race of t

which GRINREH eielh Gt = 20Rin il 205 £ BBy MsahBS 208 and o

mountifg @aamﬂe dlﬂ) forghdiigihg Shed@s@iibly e a BedideN T he Cbe@ﬂig%s@@ﬂlﬁlﬁliMZ is
| ubricating fluid and exclude intrusive contamnate

operablpi{g nuiRt fng Syrgceoie thsurewnting byl 0 dn fherousing 20Ar TCwill be

undersfdBY %Wﬁese(ékﬂfél hh@d ar tgﬁgﬁlg%c)untl[lg qgaﬂre il l‘rﬂ@Wﬂe any suitable
convéntional bearings and seal as [1es there are

means pamiocoutgngsthe msseovr nbi. toBysukaye. oAs elkta‘rrrptleé, thevnenetinghizature 210

. seal is fixed in.a stationa bear i housi n r .

inctuce By oF seission g et ap 87 bl BREEL AfprRt SioPd, e bearine

housmg 20D6¢ défieedaani M@t MtRhtcd a9Se@dl HoWateabk avill afdpprebiuted by
e bearing inner-race pivots at the centerline of the

th
those ghilled; lﬁgthaﬁrtetélafeﬁm YR ). 5“6%? Apysing @y e §RROYEa sy as. for
exmnpﬁngp§ﬁ§%maﬁﬁﬁnbly [0005] By way of another exanpl e,

sone known bearing and seal assenblies utilize lip

ype seals to maintain lubricating fluid within the
[0039] beaklu g xewplesmiaigentiilfustried ShBIG 3athe beasiae vart0A o disposed
v

within tFﬂL eﬁ{/ %{s%’enﬂ] %]ﬂé;%rga {E gﬁreaﬁxgé‘ Cn%%r{t g@{ﬁy §er9@ %@ﬁldgé AfofEr race
ring ZZﬂmmd&mtlmes irgbe rofg 224e ﬁsbmnng'lﬂmukr 21hes praviégl adjyceof totthe outer

opard ed either initiall stal.l ation
race 1y P oG Qe ek aeerielop portacE a2 ieiing foFIG 2,
the beh@OBbusiny 202 lahd Meheig Eﬁ@ﬁérnﬂrﬁﬂgf 8an 28RNty and has a
constructions, where nechani cal g pe seals are
correspenfling xsacave Hangr snaelppr) seék i 23 Bedleyrbriantallyf thy same gadipg and
e e n
curvar BS N e Bflop® b ACorthP KRR N1 It SIERRE i 204,
which ﬂ%ﬁ thonpﬁnnmreethezsallgylaabn ayiive djsptabemeas dktwiea bearing|rings 220

ture wi_ll n seal 1. This aga

and 224 e Bt His Bt erng 1t (Db eV eRof Fly apiecmed suflaces of
the beHge¥reY 211 QQOH&aanmbt%mg 202 ddaeocalhg tiMn@f208S HIhRE bearing -

seal integrity of a earing and seal assenbly is
unit 204eqsa dian tvitighn shiginl i o perh ASEde ang i mgesdignment between the
I

o IS8 331l A, BLLPEY 0 08 R0 M
vibratiag gadihd kis:. wii @bmphr;ntmbcah:geuhta_rtherbminggmtrlenﬂlbis d¢dn@ipgured to

T T R R

assenbly and the rotatable shaft exceeds 3 degrees,

[0040]s uC Th@B&EIRB hihR 204 Yil pprbVidbdinvith Bh ekt tieeiyig 224. The inner race
Accordingly, manufacturers are | ooking to utilize

ring 2345y RiRcsd I%é’aﬁflah@’aaﬁ@m%(éa’lﬂﬂ’ae§EﬁbeIF"é@ i digposgsl withie the givot
assembl§ 208 B RIRGHIS %hpbo?dea 9 tRN6kakiRg hﬁ#t ko4 henassaithhi &%verhéht of
one solution, it wou be desitable to produce a sel
al i gni ng bearlng and seal assenbly which acconnndates
angul ar m sal i gnnent great?r than 3 degrees and up to
20 degrees. In such a solution, a self aligning
beari ng and seal assenbly woul d be provi ded which
i ncl udes a bearing housing, a bearing unit seated
wi thin the bearing housing and a pivot assenbly
operabl e for allow ng an angular mnisalignment of a
shaft to mhlch the assenbly |s nDunted that IS greater

o o o, Y e



housi ng and bei ng operable for receiving and
nalnta|n|ng a rotatable shaft, and nounting features
i,ng t he bearing and seal assenbly in
%&%ﬁmmemmmm@f A e i
ns seal and regar dl ess
embodfety Mo EncTate S B8 A 1 P CHEGFEBSgD BGUTRHR20. and
the oufedCth@ ri smngrr@al? sﬁJEporteq B0 ke BER@E ) holded AN er Thé htational

bearing housings o ffresent i nvention are eaS|Iy

movenﬂ%?éﬂ]ﬁébﬂ%ﬁﬂﬁﬁ&l Hgrred shift hlhanddey iurer e gingedd: srbome by a
beann%aﬁifa%%eﬁneh%‘}' tfle ,n%rfacé bt e mﬁepg?cp&?térel@{:e k fiops] RYEB30 Ak 224,

dvant ageousl’y el i mnates t need for applica
respecydei T Ddedse’atherfg!kschabfttwdelaﬁﬁtmmercaodtmmtcairalaamn@stmﬂamdr2é4 a

.desi fits,all,.appr The sent i.nvention
phuraiy S, Ml s 22B7EY P Btk g g i e ey o) ey be
positioabdl tiferd béethkeen 0tradid| fhinddeinl MBhkatah® dufer Whddsri@R D20 and 224,
systens. The present invention includes a

and/or dpbqagis B bh nFadeepdrlsives e ianar apd swtep|regeciingsi 329 sl 224.
Accor&]{?@g {0 xeﬁﬁgm b odléfgg"ht 19%51{11? hﬁﬁﬁ 1e§1§ tbe ﬁéf\ﬁ@éd Qfth at

or aXl a ar owt
least oad lubvwatgmfport 228 dog lmwarig :alubrmfmt (%] bmmjetctedhnto hhfdlmsmj ohit 204

an ot Y B o A e Pl B i Bt hrin
housmiﬂ]b a.ubhédiionichn 8e h}gédt@cpmcabneos"dev@mé %aénﬂgrasﬁarﬂmy uqm via the

the shepom

0010] Caonventionall'y, i.s_commn for_two or

port 2 aﬁ%b@n@@t Hlevisdiiataad ﬂaﬁ%b B8 Py LU 204 fPI’fEPP@ﬁ‘éf%ldq af the
: k t

vearing QI hoftbl BFRERgIghcnnts MRl 10 A7 HemBHE of e fine wni: 204

The hibnicanigh thére Vomth@rfrdmea]nd Pyt alsslemhﬂ}ngoai Cihrotlgfterﬂlrﬂildram port 230.
nsi 0 t he s this configuration the .

AccorGBONRRR A1 okl FovPR1 ot Brrte TG 20 ol Ppine g2 o

providp ﬁ&é%lﬂwluﬁﬁﬁoﬁwaﬁﬂt 228fant e 19hadaht dritivRIn 289emBs the pivot
resent invention provides constant |ubrication

assem'%maﬂgwmt@kéemlﬁﬂhw%é@%g weeml)y ke movi ng i nterface.
[0011] In an exenplary enbodi ment of the present

[0041] NV ARG AR ated, HEblarli@l 208 iPLBdIT R elmﬁea%c@ﬁﬁgﬂ ¥ will be
I's provided. The self aligning bearing and sea

undersippdnybthpsegekiléadain| the iaridhaaelyleathb darringguribdiselngsd hergin yoa ball
beanng?lﬁ‘? %nyang "ﬁé&tmun taﬁﬁ%[l# '[‘91 g%‘ tu]secp?r?cﬁdcﬂ?% ﬁﬂ‘%t E%ﬁ%&‘% angular

contacaBseinpd, le¢pograves bl f lagings, mpexce mﬂleabymﬁig’aaﬂilmﬂthﬁollbhbearmgs
bearin beari ng i nsert V|n an o ter_race .
ball beariggs. §Eléta3|nw iﬂﬁkeaﬁlwéagnhﬁacqi beRmREs nifre %‘dﬁU%rxP%f"““gS
thrust Geaved, @Mxﬂﬁc;ﬂnﬁbﬁlepﬂﬁusi WehAgs. sﬂ-l%cﬁ‘loklﬁl'ef‘ghrqﬁf bABfg@eedle
internal” cavity and has a concave inner envel ope
bearingyyrflegye bshringgh plazn beatinigy, iohenab drwringaddesblamelv digariag sy daplex
bﬂwmggmﬁQEQerr enve ope su ace o e earing o er. n exenp
emo Ifren s, e earing o er receives and mai ntains

the bearing unit in position. [0012] The bearing unit
[0042]) s &t %erpp]amyi detodiitehtsathel sindr sleaee212 dgfinefhe boren@l4 and is

opentif bt BRbERuh11E! ThSnlf SARERT ¥ ahdpfeni 212 of

the piwii h&bmbmsn@& AlaRing SURPDIGtMd ahucmﬁ@slea@rrbta&elums Tllenshaﬁ
exenp %{ enbodi nent's, the inner race ring is fre

Sleevelr?ét?a% Ett inkp the anse liamster 96 the heating: wue204therebn ellqyaﬂé rthe shaft
[ f [ 0

114 af B8NS 18, ol OEEY SPRL e Rihe ok e REE 228, RN Bfemplay
race ri ng is borne by a bearing surface defined by
the interface between the inner and outer race rings.
To lessen the friction between the inner and outer
race rings, a plurality of balls or rollers (as in
ball and roller type bearings, respectively) may be
positioned there between in tracks formed in the inner
and outer race rings, and/or lubricants nmay be
i ntroduced between the inner and outer races rings.
Accordingly, |n exenplary enbodlnents the bearlng

oy -y e



shaft sl eeve and between a top seal retainer and the
shaft sleeve. The top seal retainer is renovable to

I ss to the bearing unit for installat
emboanerém gye}?é%get as§dneblp 288 nm@ombdiy sﬂahtea&sﬁnbihy hoayin 5’83’&%9@%4‘{%?;56

s L 0% 95D Pl TR 298! SR o b5 P

assem}ﬂp d12 $i.c0Pesrahe ch@bd ke Barfadt22g) et snsiva g ,theelsecanng hgi1 204
Orings are | ocated betmeen the housing and the to

and segls 206 ﬁ@tlﬁ?%eﬂy aligngd s7ith) the shadhpPageshatissantaion esebﬁwsﬁ, the
u h

pivs EPSETHRCE PEANS 20| BB, Stins VBB a s

interiob eafacey222A and 223R betnken dwdzeanh@hmuwgcz(ﬁdandrtho bearing retainer

i,de. of ri assenbl. ricatio ort
203 ar S G S 20T SRR R oo s e gn Gr oGP Rl ae
mquhaﬁmiﬁﬁnh@a@nn@mﬁﬂh%unﬁbwiIubrlcant is then vented from
bearing assenbly through the drain port. [0016] In

0 exenplary e a self alignjng beari
10“431andﬂ%&?%ﬁé%ﬂpg%ﬁe& %‘ESNSHQFPPW&‘W&&E”& he Beprigg holder 211
and thO SR VAT AR Ve QRET AREL iSOt anki QhsHak! Sdeve REE Ghe seal

a surface; a radial pivot assenbly conprising a first
retaines 2320 @mlvsbleﬁc! alofy ﬁ@ESSbEarthm beammit unin@84 dpm inskidlation and
maindp b TRt BB A% S P IBRTe hR oo
meansSb adal Iheamtehfbttsﬁaet\baﬁlrthél gememhiey 20pefdidk 8edl @etaidEiN232. 0 The

a syrface; hrust pivot assenbly
0- Hngésg}ﬁ?‘g@rﬁzﬂ%teé EbyFan distb earﬁngslaﬂéée 231 anfgthg &yoredl BT A%
unit, wherein the second set of seals and second

[00441beam Bentiliy MiIThEROSekb00R SREONME 338H tna§! IREM@vided and
perable to receive the shaft: wherein the radia

locat%ﬁw thesiaftisiopve 3L2jiosprsision the bearng R 204dilnRddEan ﬁh@ast one
I

ey BSSEAL od 8 LML) L8Pl i Ry, e 21 0

other guhisydaments, e admelusﬂnqmrvmﬁ/oaehﬁmobwpﬂesmﬂmp@mﬂ 240 i provided

t.h b to all | d f
with a0 ©R AR Rk Ehe. surface and the

shaft. [0017] Each of the first bearing unit and the
[0045]s ec Britrixgpiol F1G. dnh bectibs ietless tho thies peiihisgd aet! @sseaidtly 112 is

er, races disposed to the assenbly; and _a pluralit
ﬂluslr%?dq WAf 1 mrot asembh 20 reptrscoringilh an sxcERplaryratberimn het the

present GREGSH. VRs| sHB‘\ﬁﬁ th@ GERirf, ﬁllgﬂwgl%?geaESOZqu%a&%ﬁ tallgnment and
sl eeve internal the bearing assenbly. Each of
integrify gven Véealtheaahdfttlhcéﬂseb@fndeseaau|arﬂ:d1a;decsd/a1ﬂtedtphbre sreaifically,

the shzﬂ’[oage%% 22%%(93&'}ng%m gﬁ,:agﬁ ts%az ﬁh ?%a@l ngc\&;sgly ﬁl&% (ﬁ%lbng a cor%mon
axis. tielarplﬂg Bednsiay 2ﬂﬂh§rc6hﬂ'lgdrﬁﬁtc5@cﬁhte agigph alie tHudtareN@DlRd seal
instal l ation _and mai nt.enance of the bearing units

assem'flcsdié]wwhdm Psapna holdgiatldr Bunm APy e geeiascurRe surface 222B
in the'HEXl‘?r'fg howind 242 B ﬁﬁtbefaﬁﬁé petélﬂellm d?h@'ﬁ:{]@l‘g ivot assemtf 208
escrlptlon whi ch f in part wl I% §
rotatesalpgiadleltthet shalft Hese 25112|, thle é)danng Q(Heanalrthe saab:rﬁ(lﬁh &urther, when used
ption.or recognize in inventi
in a thrus?? 8PP]bcélH°1?1 eTjé ePlH asae&qad}gliﬂg &t%% Slowrﬁ/le Hirhs?Toad to
be appmlie.s E}Em]m ioQRe Whiria R uhioR0DREM either cﬁlleamcms as well as the
appended drawi ngs. [0019] It is to be understood that
bot h the foregoi ng general description and the
followi ng detail ed description present exenplary
enbodi nents of the invention, and are intended to
provi de an overview or framework for understanding the
nature and character of th%_invention as it is
cl ai med. The acconpanyi ng drawi ngs are included to
provide a further understanding of the invention, and
are incorporated into and constitute a part of this.
with the detail ed description, serve to explain the
principles and operations thereof. BRI EF DESCRI PTI ON
CF THE DRAMVNGS [0020] The present |nvent|on IS

o Y T 1



exenpl ary enbodi nent of the present invention shown in
FIG 2. [0024] FIG 4 is a section view of the thrust
nd seal assenbly of FIG 2 with the p
[0046}\g§gﬁenﬁg&5§mbtna-teedoxachmmatmga heedafpreag@hpdtmnyspectﬁgéee}a[g% PSR 156
ent i nven Is.a s

combindiogy "G Ritbet "HT0pT lest A1 RO e pRUCeRL Ciy oy 114

Accordtr@])@rdmeﬂesﬁ@i ﬁfsyalEi]fﬁZJﬂﬁhtfmtilt Thé pfd@@ltﬂﬂ%ﬁﬁﬁ alighéaRé bedting unit
026 FIG. 6 is section view of the radial bearing
204 to ]ﬁd‘h g

ee‘as%'érﬁalﬂthltﬂﬁt e 357 \Revicesetaptryllest sepliay surface for
the seals 208 R rBQGRY SHaliGk L1908 £ @moﬂEd' aSPROSH B HafQieeld 91%, they

present invention. [0027] FIG 7 Is a section view
are notglependeniapn ghifhd1l4 ehigimept and foddl Bkwse abdryursy shiafinfinish is not
ncludi ng the thrust bearing assenbly of FIG 4 and a
rradi al bearing assenbly of FIG 6 with an axia

m sal i gnment according to an exenpl ary enbodi nment of
[0047] t heTlmrpeesemttmtheﬂﬁsi @laptapl@02 8]l séd] Brpe8 and tcvalb Beiking fypek e\Whe

of the self I gni ng. beari.ng. and seal enmbl y system
present Jpvegien 1575%?‘ baﬂuﬁw?eaﬁlﬁt Fﬁ%ﬁar%t ups guf@a&%wadeeﬁat?%@uch
as, greds€ ol o AP bl the GXROA HBNE c@rfﬁﬁt; 0R o€ $RNel i 4 'ﬂ%ﬁﬁ‘lﬁ'b@ﬂmng and
DETAI LED DESCRI PTI ON OF THE | NVENTI ON[ 0029]
seal asggpbbepan maveinioi @h bage | nlaterowith enodessd ribh e@ptm eMfiltiipley mounting

patteméqﬁE ?ﬁlﬁ%gtteg rthsfn?ﬁrrggc%ﬁngﬁé;eTheo%%%gtt ﬁ&%l?t% Iwrel,gfor axial growth

for the $haﬁemt1p1ﬂmatamﬁ sidailows Fclﬂrwee/efr 3 srhdutls bom ¢kt arpindoedyotdave to be
0 i n many. dif nt houl d not be
keyed. oBroraelienis MR GBY Ser O3 fEhbe TSered giq B variety of
flange Hh@éents] BRHs EMAETR BRMrEF DR RAL $1dAdah bR ErQ.:YthQﬁ QvifiQhe shaft
that this disclosure will be both’ t hor ough and
114 in bavigpetekor verigalwiantatignl y convey the scope of the
invention to those skilled in the art. Like reference
[0048] nunfflﬁfs.%aﬁ %&%nﬁeﬂt haltRaifd efRAHc EB%&H&E%%&H% Q{aﬁoi*ﬁt and
draw ngs. To achi eve the or egoi n er objects,
the plvatn@sssrmblao?&&r(dandbmuglu thet e cpfu&hpdscdcmgothaﬁhetaumemhcmman sel
nbadi e ri bed herein r.esent
serews 87 o P P o 0 ebb 80 s s St e R 525k no
machmfnlgl ofi smgftbeakddigorallg, skalseds sy . behRAOB0nd| BeaV adds@HBly s
nglar enpodi ments, .the present invention provides
Tewﬂﬁ%lgt‘t a9 .aéﬁ rgr Hgafrhlﬁgf ahEi'ﬂ%a‘I'fe%fé%leﬁ%‘t‘ ihesobpe) elpments g be
ﬂunmdgeg.MAth any rotating machinery, including but not
limted to: air cooled heat exchangers, chemnica

m xers and agitators, machine applications and the
[0049] |  Reforing aowip FIGat B4, besdial hearingcind saal @@sréqimﬂltbe Hpgrated

S, . N
cr G BB A SIS B
assemblycki0) m@udhi@ Lasbemgnglbcqumngambeaﬁhg tA1@herc203| & mouﬁlﬁkﬂg, t&ature 210

B i vOot. asse seated wi_t hi.n thfﬁggarln% housi ng, and
or mo lﬂﬁt”?en@"s‘?“é m asusipne ang FrRivVesSHERY 2R haiee 3 bgiing unit 204

and bez@ﬁr‘gq{mlsl)ig 'sE‘a]PQ@Gt | e ARG RhNQY mﬁ§§e§ﬂ‘9§s¥mbl@’cillﬁdi§%f & similar
earln% unit, bearing hol der and bearing seals |ocated
construgfyiyto htdOﬁotbslthtuehbwng raeselyddr illﬂg anhiptvot assemalvt 288 gewen in
Sp | a eafl N Unlt
FIGs. ijI @%ﬁ%l%}? I]r ecrtg%:é\?/flzngg %ﬁm r%}rsaclﬁlers] rgbl nllﬂheggng%f glt'ngglfnc%onsq In
exemplsﬂyatftﬂhodﬁm]htst;rmmé Mmgteffm,ﬂremcfvﬁfed rdthi thecpitdi @sdeaibly DO and

and seal a 03|t|on 31] Advant ageous
sbout thheagpipiifd 34 gl Ry s At hsgsw%gmm Od rrviibin thsibepring
the shaft and seal integrity regardl ess of shaft
posi tion. The present invention provides for a greater
degree of angul ar or radial msalignnment/displacenent
of the shaft than that of ,gonventional bearing and
seal assenblies. Mre specifically, while conventiona
assenbl i es provide for an angul ar displacenent of the
shaft of less than 3 degrees, the present invention
provi des for an angular or radia
m sal i gnment / di spl acement up to 20 degrees. Further,
V|a a plvot assenbly dlsposed mnthln the bearlng and

o o . .

requlrecﬁ




and re-lubrication nmethods. The present invention
includes a uni versal configuration which nounts to

nmon size base plates with no need f
holder p@%r%ss%geﬁhd ppessit aridnwantiéton afahe Beafusbt Adv%gg’g‘é%%%%’,"%}l“

e arr ment s can be nount ed
using t%? i’vﬁve \ %’ﬁ tSO? ﬁg%?sﬁw%vrﬂ%%ﬁ?%s péﬁ‘ve{}tggt i cal orientation.
[0033] In the exenplary enbodi ments descri bed herein,
[0050]anbeféafﬂgr@gmﬁMIystum(}as-arrgwcaﬁnd Oﬁwlt nlaﬂ:&e Eﬁﬁzﬁli hgSng aléd seal
e ve earings, e rol | er bearings an
ﬂssemtgy ﬁh%q ﬁleaqrat?éowtg e BIPY 'ﬁﬁ%‘n@é{ %Beff’@gféoacevéwgvsﬁéw exemplary
embodsnméﬁ af e radbtihin@nhb@had agrge uﬁfbemg%hhrﬁf 205 mlshﬁp 886 tnaintain
Since the bearing unit is fixed in the pivot
alignmarisandbintegribheveghalfen b sbafe andattlwt gufisileayk tzem 0] slisplaw:ct/hlted
g em,c ect
More {BGASAR) 0 S RElc®fR (el (P2 ahl P 26 FEa mrgcisely

aligned slohf@ doemidnngkihoUEE @gmt Iﬁbﬁib]ySZ[HCl@O:ﬁﬂf fEbe blybunt within the
..allowng the pivot asse o nove freely in
radial Boaping A sk EECBRIVY %ﬁﬁ%&e%‘w@s@%ﬂ Zﬂﬂebf‘g%fitsmsed to the

mtenorsl:lﬁ@é@s@ﬁ% bens '15‘913%91‘11‘5?1‘1@15 F2alna 1A %&rﬁ@k}b{alnﬁef 963.Y The
h the pivot assenbly, thereb keepi ng the beari ng,

entire th@tfaﬁsmﬂxbw a%tbrbltpmblémlgyhfaﬁiha@mmvakll theripagemP04, and the seals

function. [0034] The exenplary enbodi nents al so do not
206 s . ! .

utilize a key driven bearing, but instead uses a

| ocking collar. The locking collar firmy attaches the
[0051}s haRefetringtth FI6hZfd sestlianeview dnidlutiedsd ofg skDaligiihg béasing and seal

enefi Ci e ni vers eari ng hou I
assemily Sy sip 00 A g oD i Pt R nen e peL ey 110 and a
thrust Ee@.ﬁﬂ% fuf] dehPaskaRblPfl12whiB 8 @xﬁhﬁhﬁsﬁahgﬁ'c@nﬁ%ﬁﬁ&@lm according to

benefici al because concentr|C|&% I's maintained with
an exemplarserppadimentgf the prasest inventioat FdG: 7 ilyspric asecing vidrepiboth

I
the rad?al Iﬁ?ﬁ‘/rﬁ'%ragl? ?%‘)%’11 a?‘ajeegl W?Gﬁ%&i%ﬁs%@%ﬁ%aﬁﬁg ah&‘ geal a%jselinbly ]hlZ with a
shaft lllfbc)athbmg ibfougk iesdhi asgenkdy Wiy snd 113035] | n exenpl ary
enbodi ments of the present invention a self al i gni ng

bea a d enera
fo0s21? 230 6, el 13 RTINSl WG RS PGB boring ane
seal aseepelgbystert A0OBERIG 110 Herg uhé fden) b@d?dilgam@lsdzmass‘%ﬁﬁ)ml(yand the
avi ng [ t seated within, a plu

bearin | ralit
thrust peagpg ﬁ@‘? awﬁa wglyngus%aﬁléf)wwglhm mPRiEgelcaNEES 210%F 110 and
112 in raeshﬁétﬂﬁirally ﬂﬁﬁlzcﬁ‘ndﬁwﬂﬁbrp QR M 4l §s AR cﬁ?éﬁ § %M’l:é]rﬁogltlon
he pivot™ assenbly whi In turn 1's operabl
relatlwr étcéne\ﬁuhsja:maay ﬂmnmﬂml mlzmg tHaeh o6 tleet mbiab bmgtmdﬁh@l assembly
enbl y th n the beari.n
110 zm? {#Q f n?%% armg asre%:je énén 112 pre SSaﬂFti}o %rsur agg (1&(19( ?lowg), and
the thifiists arhd Wﬁaﬂ‘rﬂw(ﬁf asSérsllea C2OTEMd 208 trdxcdRaht eachnare configured to
| ary enbodi nents, the permtted angul ar

. . €
maintajf %egf andrhisming Hicapenidearitsthe gm@h@zﬁw of Wﬁﬁh%ﬁ Hyr ees
and up to 20 degrees. [0036] Referring to FIG 1, a
[0053]86' Rephi@nionud 82k lsmloﬁﬂﬁ’eﬁ 28l I &RRQNH the §M§E#gﬁlé§9edxﬁg and
| lustrated in an a igned configuration 102, in an
seal asaq@blv avstern J40 jof FaG Jcmqmdglgreataﬂ@g baming andgedl nissf:mbly 110 and a
I.Lgl i.qur r
thrust \Q/(ga?ling%ég é;%:(ag rfars) H{bilf‘ffr?b%%gxfe tg%J n%ﬂ.\%x&?%}egglrr%gfe@tgf 19 42 112 are
attacheidrm ewhiparallell surfabe8Mkianphar yars heb ealiare mbﬁf @fratidhel §6raesating to
enti the .self ali.gning bearing and seal assenbly
mlmmﬁ@ gﬁ@@gnff ngfmﬁgE?Vﬁ& and seal assenbly 110, a
t hrust bearing and seal assenbly 112, and a rotatable
shaft 114 di sposed within the radial and the thrust
beari ng and seal assenbli 110 and 112, respectively.
Each of the radial and thrust bearing and sea
assenblies, 110 and 112, are provided wth a bearing
unit (not shown) and a pivot assenbly (not shown)
about the shaft 114. Collectively, the radial bearing
assenbly 110 and the thrust bearing assenbly 112 are
conflgured to nDunt to opp03|ng ends of a shaft 114.



technol ogy, seal integrity and seal |ife are dependent
upon mai nt ai ni ng cl ose angul ar ali gnnent and run- out

bet ween the seal and the rotating s
[0054)% ﬁéﬁ‘%@‘,@%@%ﬁdmmmnng and sel aisenit 126 and clice frsest bEQQU Sz‘l"g’s‘?a“56

sal nment be en..th ta ha t. 114 and t he
assembgveaﬁ & hgled PR o piye gﬁwlb‘g’ff?a)bié‘ﬁr“? Hig negzpggallel
surfaceC80D, kaﬁd wmmﬁt e iid h@u@@nﬁhlmwaﬂllcmgl?&ohoeo NELGUSRATHeORd Al
104, and the non-parallel surface configuration 106

bearinggndhisak asgembly 410 agd el bearipe and ispr) assembly 12 2w sgeyred to
[ [ JR e

the nof?ﬁaﬁﬂ 1 %\Efa%i%g%geﬁﬁgﬂge@FIG%JﬂDIﬂ ?e o ﬁéeﬁﬁmﬁgl@z d&os“%%ﬁh are

configitasd formaihmimsdabindntegahg gluwninano déspgel ﬂa:tmrsmhg‘tﬁibnanﬂthb lsbaft 114

ara ce configuration 106. [0038]
mmtoE@P%FPFﬁ dﬁBﬁ%Fékﬁtcs. 2-4 and 5-6, a bearing and seal

assenbly 112 is illustrated according to an exenplary
[0055] enblodi neride oddetdidpias ®oth thavierdgoing. déspegidnl gkdny ,exemplary
FIG. 2-4 . illustrate a thrugt bearing assenbly. FIG 2
embodinpqnifsely the dRvenHen (4 78T IRt ig PERYIdS Wk PVA SN fameork for
understdifY tlehHE8Rd BrdPSdd: JPeh AV oY athzvs ciRERT ThYaccompanying
retarner 203, a pivot assenbly 208 and a mounting
drawmgsealm necleded fo rprtmdmtal igrtiteh eurmlss@rrrbing oo e sm\reﬁlame and are
mcorporate(% 5“3‘2 'éhcﬁ‘ gm%fﬁ.l?e ﬁgun tol%ﬁhds Fpec L?Fltéorb 1'6F1E.‘ drayvhr@s fétt%rahe various
embodidibats dftthaninkéntien, anddegslicd adthalie Hheise! dekdriptiof, defvettb@xplain the
kgat t he nDuntln feature 210 may be any suitable
principrRs ARG ORATARABI HIEFS9G t he assenbly 112 to a surface. As
illustrated, the nmounting feature 210 includes a
osraywuwu%t the PrAYR dcld3@kthas BEE BEHAWIMNd Rt dibkdhetkef with
t he bearing housing 202 is depicted as
referenge fq mﬁ@gemh@@@legty apg pﬁec]i.'%wég@pl’es therggify if wikbe readily apparent
[
to thos%?]%rﬂﬁu bfffkﬂi E% }l}és |£}‘|’Pt ﬁﬁhgtl)h&l]bééﬁ%d ﬁe@%@d@%@hﬁ%&ﬂ%ﬁh% Similar
functioex anﬂijEachaevEI likemresulis] oklk sudhO@RSfaldnn earboéinenml awlyexamples are
Odl illu rated in FIG 3, the.bea unit 2
within T4 I ETOCHO8 i HREn s s ST PSS perevered by the
followigalimg i nsert and it generally |ncludes an outer race
rlng 220 and an inner race ring 224. A bearing holder
i s_provided adjacent to_the outer race ring

6[%57111 J@r%gheﬁ\}%f’peeﬁﬁ‘fa@ea agd s claimserbise fRiipw. a‘&’éeSQZZAhCl”Y
desan@@ft‘%r {HeNEbrit@nf! e Avork NG oREAGENGr RAKSHAY 407 %ndcom%nses or

bearing retai'ner 203 defines an internal cavity an
comphasgav@bﬂme@pbanﬂgKnomwawbeumﬂenmemﬁehmpeebumﬁmcmﬁ not the
exdugzzze ﬁ%% ta% ially the same radius and curvature as
PRAT I UPTEINE Gpe surface of the bearing hol der 211.
The bearing unit 204, which itself cannot not permt
ei ther angul ar or axial displacenent between bearing
rings 220 and 224, constitutes the insert bearing. Due
to the provision of the mating curved surfaces of the
beari ng hol der 211 the bearing housing 202 and bearing
retainer 203, the insert bearing unit 204 can align
with the shaft 114 to permt angular and axi al
m sal i gnment between the housings 110 and 112 of FIG 1
such as can be caused by |l ong shafts, thernal
i nfluence, vibration, and the like. In exenplary
enbodi ments, the bearing holder 211 is configured to
receive and maintain the bearing unit 204 in an
al i gned position. [0040] The bearing unit 204 is al so
provided with an inner race ring 224. The inner race
ring 224 is placed in opergtlonal contact with a shaft
sl eeve 212 di sposed mnthln the pivot assenbly 208 and
rotatably supported by the bearing unit 204. The
rotati onal novenent ofi inpar e e inner . enbodi nents,
the inner race ring 224 is free to rotate with respect
to the outer race 220, and the outer race ring 220 is
rlgldly supported by the bearlng holder 211. The

o, = o " e o PNA PN o 1. i



bearing unit 204 thereby ensuring lubricant is applied
to all elenments of the bearing unit 204. The | ubricant
nted fromthe pivot assenbly 208 thr
\Jvﬁ ZB@%#)? 230. Accordi@bAVSportal s 231 are pr g@ﬁ%’g’“m“
|n the bearing retai ner 203 and bearing housing 202 to
provi de access to the lubrication inlet port 228 and
tieat ksuddiieand: drain port 230 once the pivot assenbly
208 is installed in the thrust bearing assenbly 112.
[0041] As illustrated, the bearing unit 204 is a bal
e ;. 1J. be understood by
g %?eﬂ]gﬂ% %ﬁllg a%ﬁ‘l'édqgsrs%fntg dn\t;%-lﬂ'n%é.t he bearing unit
dl setios ddufieg eefining aa imédrhal bttaa'rt}" ragd Ubeiirig, opergble to mount to a
anti-friction bearing unit may be used, including but
hot limted to angul ar contact bearlngs deep grove
haditothesniylg havih@Ree@lng ROIIET ofeeld AGSreceivihi AEE inGidhtaining a
rol | er bearings, ball bearings, self aligning bal
rotatablﬁéa?ﬁtsﬁb%pw%tpﬁﬁ@ml%hbm%ﬂlﬁwe%gat}lf-' Repsingthepsngial rol | er
%2‘%&#%%“ HE %E?IH 8@?‘91‘? ﬂ%gﬁvot(“%%éggt?ﬁ 'gg@kllf;l] g@!alﬁﬁ%ﬁag F:Hﬁt‘é\ct with
mepw@@mﬂmﬁgsanéleeve beari ngs, plaln bearlngs j our nal

doubl e om1bear| X .bearin s and t he
Ay e s R et hERSRs BiBartan e nafu
stRAYe1he bival afde RS MalQiR tBd 4lidieknt SndOP&paAb) @fth@ bearing unit,
receive the rotatable shaft 114. The shaft 114 is

the bearing ad heuting sefrared dieetipl upttp 29 dagrres i isplagememheyween the
ng collar 216 and a | ocking sl eeve
SUﬂhm%ggg¥kgPﬁ'h%$ e shaft sleeve 212 is fitted into the
i nner di aneter of the bearing unit 204 thereby
| owi.ng the shaft 114 and eeve. 212 to rotate free
2 SRRl RRe ke Py B iR A el pErRol by i
compri€xiesah ®0der race AdSihadr lrade] 13, at 1dast ddle\bal idesaAky/thd 08tek face and
allowed to freely orbit inside the bearing and sea
inner ra¢gsenhly 112 (i.e., along the curved interior surface
222) to ensure that the bearing unit 204 and seals 206
are precisely aligned with the shaft. Once shaft
3. Jheenlf atigong ﬂasaré@t@dlsmlhe@hmhlh ef plaimtl aélseirbﬂty o8 aiss:mbly

further SRR B oRE T Ll aBle Spoolola S0uh scr e S i

positiohear i ng housi ng 202 and the bearing retainer 203 and
beari ng hol der 211 to capture the bearing hol der 211.
Advant ageously, no tools are required for positioning

4. U DIPRNI MG MAiadassd ¢ 3L ciTiE) BGARLNEARGROUST Ng
seass Zd%ng%e Jkspoggarﬁg?me%nlthe @egriwg %ggder 211
amumnhammhﬂﬁmhsmeﬂMemﬂmQpandmbHMﬂﬁamda seal retainer

A3 RatrL Oftst AT Lt NG e B8R ar | g uni © 204 for

ivigtah ludkica isinfkc it GO RbGEatioRifePtixPt assembl y 208
may al so include an Oring seal 236 or gasket of other

rrisran the lelaiepntip genter e akclubetajieraulitte beari ng hol der
211 and the seal retainer 232. The Oring seals 236
are | ocated between the bearing holder 211 and the top

5 STé’aIseIrf ebgiimpand282ring @04 bly lofi clake ipvberying b bahirime htssingforms

|.east .one sna OVIde
an ineliPG0 B0 SR L RALGERE AR o %GB SO mEED . PG B Suppon
degree Wi displd€nent Betddel the eirfak ah@ﬂﬁtsh@me snap ring 238A may
be provided to retain bearing unit 204 in bearing
hol der 211. In still other enbodi nents, an
accel eroneter and/or thernocoupl e nounting pad 240 is
provi ded with the housing,202 for attachnment of such
devi ces. [0045] Referring to FIG 4, a section view of
the thrust bearing and seal assenbly 112 is
illustrated with the pivot assenbly 208 rotated
according to an exenpl ary enbodi nent of the present
i nvention. As shown, the bearing unit 204 and seal s
206 nalntaln allgnnent and |ntegr|ty even mhen the

1. i . o PNA PN R o

surface;



204 to the shaft sleeve 212 and the shaft 114. and
provides a controlled sealing surface for the seals
tating sealing surfaces are control
6. PbgaiguigiegsméflteaémEessemzlyzof tihigy 5ambemrot ﬂ]de-pggg@% 008/077156
on shaft 114 alignment and finish. Thus, a ground
shaft finish is not required. [0047] The pr esent
invention is adaptable to all seal types and to aI
types. The presen |nvent|on i s suitable

7. ﬁeggﬂélgrﬁrsrqnéa%ﬂaﬁg RS Ob 13Ty PETEB ALGERLE al.*renmg and
bearin® AEEMBS -is 35508 Fed B A‘murﬁ'&lﬂh%trataﬁlﬂg sthaﬁ ih 'al?ﬁ)rlé&lﬁl' | eftical

configuration of the self aligning bearing and sea
orientaigsenbl y can nount to aII base plates with no need for
adaptors. Miltiple nmounting patterns are integrated
into single machi ning. The present invention allows
8. flok saXi aﬁilgnglg(nmﬁhba‘aﬁﬁg tabsembhiabf ciatm ap pllicesd it self alghing and
allo for use o HDOth bore shaft and does not
bearing A 1 e REPRROIFA I Qe T BrusdRihg BE4EFHE and seal
assenbly 112 can be inserted into a variety of flange
arrangenents, such as flanged, Plunrner block, etc.
9. dmd schnlipengeuhbedingiastentthe of Hain 31 Wheiein the horkingosieak shaft

r al. .orientation shaf t ttach
rtainef K S8 READA ! oy B g GBI et T jan
and the pi vot assenbly 208 (e.g., through the use of
t he ing shaft retainer rather t han set screws_or
10. ﬁﬁ néwsowdaﬁlf:%nﬁw blyihpic aisp | loeheseip e Gearing unit is
selecteenmt It'hesé‘l%ﬁf) caﬂgstrneqw &%ﬁlaﬂ%oﬁ@&%éﬂhﬂ& Qe r@@ﬁ% ‘ball bearings,

ditionally, the Self aligning bearing and sea
tapereda@élerrb@aymg% cvbmbwﬁl @ticrabﬁraemg&; ball |beeyirfgsy selfhaligning| twdlobaarings,

Sphencgi I‘Jh%t é:)g %%t toﬁggaﬂaﬁ%ﬂﬁt Egarrl?]% ﬁbt%ﬁu()s\t/v %Fa%rrn%?tccgq gn%’ﬁ rgller thrust
beanngsasjjharhcakb edler thgusabehrihgaIneedis bedings, kld@vd Bearihpd) plaimbeings, and
. l%ﬁcordlng to an exenpl ary enbodi nent of the present
JournaliBelaRESi on. The radi al bearing and seal assenbly 110

i ncludes a bearing housing 202, a bearing retainer
11. off ARHMd BarfRAbM Sed 1Q Runkinng th&éS@ﬁgﬁH

to a?surfacéiandlg plvo% asééﬁity 207 aving a bearin
accelergmicter po4 digpesed @athimiye houssrigng seal s 206. . The radi al

bearing and seal assenbly 110 is of a simlar

cqnst ctlon g@é‘gﬁ%‘]‘“g gagga%g%% us earlngrgzancqsle Conll]yrisingan

thennoé@rﬁ%r%ﬂglhsposédldﬁﬂwﬁ glegloglise numer al s describe |ike
el ements and functions. In exenplary enbodi nents, wave

washers 502 are provided within the pivot assenbly 207
13. gdivg selb eltgmmgweﬂabéeﬂmd@ahwﬁqmmmf tloinall| owhendoaiprining etrisast one
wave \Qﬂzshérhcﬁsﬁaga{ {Nﬂglnl'{pé h \%E ?]ssé%ltjlg d atg) uetPlgea éffgg'g )Fgrétrtgcl:naluntgm the
bearmg)tirﬁf 1|nq:asitlllg am$topélﬁ)$&fmhelﬁh be[aﬂﬂ@ﬂl]ut Rekgiirddng
specifically to FIG 5-6, a section view of the radi al
bearlng and seal assenbly 110 isillustrated with the
14, g st aligg g hspyn SP%J@W@(H’%@B@PWIH@ to an exenplary
eNRQGh RIMsin@ e iR o B GRGRAI chfiyent i on. As shown, the
bearing uﬁng 504 %nd sea%g 206 mai nt ai n alignnent and
iantiegjrassemnbly definmen s¢ah end hnfing asithft heeve loadrabls [fereeeei2ibg and

. .e di_spl [tilt Mo f. || ft .
i 8L BECHLP e 5305 A3 gl B et i

bearingh@Bingeind al i gned al ong a conmon axis. The pivot
assenbly 207 is configured to nount within the radi al
bearing and seal assenbly 110 with the bearing hol der
211 being disposed to the,interior curved surface 222B
in the bearing housing 205 and the bearing retainer
203. The entire pivot assenbly 207 orbits including
the shaft sleeve 212, the bearing 204, and the seals
206. [0051] Referring to FIG 7, a section viewis
illustrated of a self aligning bearing and sea
assenbly systenrlOO of FIG 1 |nclud|ng the radim

curved,



relative to the substantially horizontal plane. Each
of the radial bearing and seal assenbly 110 and the
ring and seal assenbly 112 are secur
:a@épﬁmrmmmpumwats ezatetimbeut thnbkariagl ik, ﬁgtéﬁeﬂ%/ 077136
07 a 208 r.espec |ve ch are
a‘ﬂlne {15 et atss bl SRR EEERE Sliepniest o flesfiog i g pering unie
the beﬁﬁ@(&nﬂﬁmﬁﬁﬁg e lahg v siafialp {ohE ﬂcig@éds of HspldcOBod] between the
Referrin to FI.G 8 a section viewis illustrated of
surface gpd thegofatabls §idftng bearing and seal assenbly system 100
of FIG 1l including a radial bearing and seal assenbly
110 and a thrust bearing and seal assenbly 112 where
15, tlhe sald ulh'gliling; bﬁie"aigtmlésseezlle@seofbl}l mbclaiml 14,1®heeie tht beacingdnit is

. ar.a rfa non- paral | el e
cisposiy PRI R S ro R el 0 Sin e Rpirtey SesrRtihr et one
ball intefmddiee meeaentmd ventatq thesihfer récel lirgdin @pRiagdom crtict Rvith the

ass&gb 112 are_shown at an angled position (relative
shaft slegverd theikgtarser®le to the non-paral l el surface 800,

and the shaft 114 is in a substantially vertica

position. Each of the radial bearing and seal assenbly
16. ﬂi@ saif@ligiing btﬂl‘imgtanﬁee&rlian@:nﬂvﬂDdOE@an’m b serediy tHelfivatrassembly

ured tq the nan-p surfaces he taop .an i

furtherp SRR Vot Sehis el sGe? S5 8ok 2 dhra g Eahen in
positioh0 mai ntai n seal and bearing alignnent despite the

m sal i gnment of the shaft 114 due to the non-parallel

surface 800. [Q055] It is to be understood that both
17. T sl plaggomgwyidcheaing wesrably of elgiam{ 4.dughgsicgmprising:

e V, intended to

p?geﬁggﬁghagegﬂkgg%}g#ﬁgFgﬁgﬁ%aﬁﬂygﬁﬁunderstand|ng t he

mdtﬂmcetlalmdutbmdrsamﬁteéintmtht:tm'eat|ammhty| on as it is

cl.,ai ne The.acco n W ngs, are included to

OV Ubgc?:ﬁllstlﬂEFFB Hytb%ﬁlz? ‘glFt’f“ﬁ i nvention, and

azv}ermmmn@tmcamaglvemtcofr@adh@mﬁtatfbﬂbaﬂ@. part of this

specification. The drawi ngs illustrate various

enbodi nents of the invention, and together wWth the

C | [ :

I8 e TR ePls e oSS B B R 120 el i, BBl Husing
forms g int¢ros sndadesen Whigh thd seabof ﬁlteqm\fcarmdsed@gc isi doafigived &b rotate to

nce ref rre s and specific
ﬂmpm¥ﬁ61EBé;9 %@PE%F%E ¢ st @: g%Fﬁ% épparent to those

of ordinary skill in the art that other enbodi nents
and exanples perforn13|ntlar functions and/ or
19. ldwissiferligning aﬂeﬁﬂﬁﬁw asaembly o ckm Vi vewrein tisoimiamen surface is
curved@nd exanples are within the spirit and scope of the
present disclosure and are intended to be covered by
the follow ng clainms. [0057] Throughout this

0. R e oS oL b B8 S

bearlng aRemblysie’ coﬁlﬁgu\fétf 1ot bOR Swish! R r@ﬁtabﬁ:oé}ﬁﬁhﬁ @ShorRbntal or vertical
‘conprising” will be understood to inply the inclusion

orientafpn.st at ed el ements but not the excl usion of any ot her
el enents. What is clained is: 1. A self aligning
beari ng and seal assenbly, conprising: a bearing
21. HBES?}eifgal@lfrignhmigbmngnasemniay afaﬂainylandllheinn@ledmeﬁag)lueit is

to a surface, I vot s enbl
seleccli IR M pioPmdonifiRarh afeB <PlolBrRges. st e e grines
taperediroliet béaaipks cyhiadrical fdMer Péarivigs, a8 eHERtiyesDIINg; @ﬁr%pmqe@lam—mgs
in the bearing housing; a bearing unit dispose thin
the pivot assenbly being in operational contact with
the pivot assenbly; and a,plurality of bearing and
housi ng seal s | ocated about the bearing unit, wherein
t he pivot assenbly maintains the alignnent and
integrity of the bearing unit, the bearing and housi ng
seals, and the shaft up to 20 degrees of displacenent
between the surface and the rotatable shaft. 2. The
self allgnlng bearlng and seal assenbly of cIa|n11

Y T o oy



4. The self aligning and bearing assenbly of claiml,

further conprising: a lubrication inlet disposed into
assenbly and a lubrication outl et d

Sphenmntmxepl\%esrtt’}mgw,otoradslemﬁby beanings, ethrust ﬂ)bamxganttylnnéman Jreng (ﬂ) /07571156

on. i nl et nd. wherei n the Iu ant
bearingfl Rpfaiab i1 BF R heFinayretdls PORingh oio6ye bash R, BRubfiaithes, and
journalédehi@iisng and bearing assenbly of claiml, mhereln t he
beari ng housing fornms an interior surface on which the
seat of the pivot assenbly is configured to rotate to

22, Jdipppeif aligepe g@armg A setlastamiy obelajirdd. fudesepmprisingagideast
f
one wibf roSilR hoppser MNP pifor ENERRE A B OTiaRRE WRERS blhain
meb&baannmgtmsﬁmnmh¢n1spmﬁmﬁt@ﬂbedmgmnﬂﬂhnmnmﬁth t he
rotatable shaft in a horizontal or vertica
8.. The, se al senbl

2. Jegs ialt'fttng PG Y kssan B Flgi ﬂgvgwgeru'b FIpget one wave

washeraR kMl mSvdrRGRBf ihg %ﬂ%greurﬁlod@ltb Arh R ex %Q{sib%tor cBRfackiBn of
any direction. 9. The self aligning and bearing

the shafissenbl y of claim 3, wherein the |ocking sleeve shaft
retainer allows the shaft to conprlse a snooth shaft
d Wi res, na mc 10. . The sel f
u. I ShE RS PR L By bEF el 2 e e P R g vave
washerbﬁ@fehﬁ@xbﬁ%h bvdrbagiahk eCthedsdehdm. t he gr oup consi sting of
angul contact beari ngs,  dee rove ball bearings,
t A5 e oﬂtgatﬂtgeqn difegrips gasembl Pﬁaﬁt%éﬁ fther comprying gsbearing
ho]derBﬁJvtdeQ%gﬁbéﬁgﬁw ﬁeérfracélrtngmﬁ dedilg ff@ri ngs, spherical
roller bearings, toroid roIIerE%earlngs t hrust
bearings, cylindrical roller thrust bearings,
26. dipkeelf eligninpdnddreatihy ass¢mibig af clagps 25.fexliHr eolbpdsingigs,
sl eeve bearings, plain bearings, and journal bearings

11 The, sel i nin beari.ng and se senbly

@ %Pﬁ?ﬂilonfla(ﬁtﬂ e riior YL S35 3%%@%?% 5o‘rlt'mﬂnt to be
dhjses Bitb WetphionadsBgblgousi ng. 12. The self aligning

beari ng and seal assenbly of claim1, further

aokprsasion gude dispepadoiatouibE ivop essemitlysion sBeivink ttht Wbrikant to be
al i gning bearing and seal '

gggéa I?l%%pgﬁgﬁmaﬁhgfurther conprising at | east one

wealeestwas nare dzasimo gisposedl tithin théipivpi asedmlsg ardriioyt B dhearin g

about the .bea uni.t. to .mai ntain the bearin un|t
38t it ein % a4t GO h e b o ArRGion i beang i i
reglifleied. 14. A self aligning bearing and sea
assenbly, conprising: a bearing housing defining an
i wheesim die 2 tegsitope wavp wager aldevesxia) mpwkinAitmg Lhe weang wmitialong
i I e Lvin
R B R RERRDE uhfind GE Bk RR ang
pﬂmmﬂnﬂﬁsmdhgyuhamngcmhﬁn@ﬁ@ﬂnmhmﬂh&mhaambﬁgﬂhbmﬁhﬁ@bfme
[ ein the pivot assenbly
rPéY%ag‘-t ﬁ"l;b'% Srﬁ’é“é‘P L@Wﬁ?ﬁmg‘t‘?&] ?‘H’t"@@?’t‘"tt?l Q?Ptﬂﬂ%’éatt?@ar i ng
unit, the bearing and housing seals, and the shaft up
to 20 degrees of displacenent between the surface and
27, theclf diangdiearingharidiseal systemheomiwisingal i gni ng beari ng and
I rei unit is
AR ke by Bl o molBBR 8 s R PRI 20
outer race, an inner race, and at |east one bal
intermedi ate the outer and inner race, the inner race
being in operational contact with the shaft sleeve of
the pivot assenbly. 16. The self aligning bearing and
seal assenbly of claim 14, wherein the pivot assenbly
further conprises a | ocki sl eeve shaft retainer
operable to retain the rotatable shaft in position.
17. The self aligning and bearing assenbly of claim
14, further conprising: a lubrication inlet disposed
into the pivot assenbly; and a |ubrication outl et
di sposed into the pivot assenbly, wherein lubricant is
|nJected V|a the Iubrlcatlon |nIet and mhereln t he

- T | - -, . o,



I'S. The self aligning and bearing assenbly of claim
14, wherein the bearing housing fornms an interior
n which the seat of the pivot assenbly.i
AP seobhotiapecd witsi pl;momﬁnadh@neg asﬁenmhsqu?‘ CLAsawpy 710
he. surfac e 19. The
firs SeaiF?CEE Ry beftirur VA adu At DLl peedBE i aredlspopsiii o

first slebRt@eiable 16 wcfeﬂ@arbﬁta@wsm@t 20 The self aligning and
beari ng assenbly of claim 14. wherein the_ self
athrem brRgingase PRIGADAS OaRPHNY 19 Bscgentt Fidre letPuiacsiount
Wil st it EQEQB%%% ﬁm&h@rﬂ HHARE b@a?i%é%gsg%]}yﬁ{dtdoﬁﬂ:lnsmg a
orientation. e sel al I gni ng and bearin

second aed emd| 4 sgfond| taamgmmt wib¢reinnthe iecdadaseahgnd) m:qond dearing are

d, f h I
disposef]§0.F i ST eben AR RO IRBhER Beso0na™ of Lar

baaeinn@s, radiyl b&ling Cakenity lagd ﬂhxaeafrnsmgﬁambcﬂhésedasgr d:dd@:énate to
self ali bal I bearings,, , bearings, spherical
allow myggl 1|ggmelﬁtﬂ}eg§qenHgg),e?th\ﬁssurfﬁcé?éd)|f éhwaqrpb%&g ang Fl@eﬂg@table shaft up
to 20 d tings, plain bearings, and journal bearings. 22.
e self aligning bearing and seal assenbly of claim
14, further conprising at |east one wave masher
|vo assenbl nd ab

withijn th
Siéspo gt "beriva R AR oF ity Bherbigin e

mxsahgﬂrﬂé‘ntﬁ@czfu@@ﬂﬁyl Adn@Ngriel ®e@al Hongingd)i t | f requir ed. 23.
The self aligning bearing and seal assenbly of claim

22, wherein the at |east one wave washer alloms axi a
29.  ThY esgﬁnghg(ﬂfn t B@anmga{ddngeal}' ns?/gteﬁ%ugcckgilﬁg@ eX’Pa%bx‘éﬂa the
or contractlon t he shaf . The se |gn|ng
misallgbleamlmgauamb)slmpalagslén’mh% lfusigk aquniieg smxfmetsel n the at
| east one wave washer prevents excess overl oadi ng of
the assenbly. 25. The self aligning and beari ng
assenbly of claim 15, further conprising a bearing
hol der provi ded adj acent the outer race ring of the
bearing unit. 26. The self aligning and bearing
assenbly of claim25, further conprising: a
| ubrication inlet disposed into the pivot assenbly for
allowing a lubricant to be injected into the pivot
assenbly; a lubrication outlet disposed into the pivot
assenbly for allowing the lubricant to be vented from
the pivot assenbly; at |east one wave washer di sposed
within the pivot assenbly and about the bearing unit
to maintain the bearing unit in position and to
reposition the bearing unit if required; wherein the
at | east one wave washer allows axial novenment of the
bearing unit along a sliding surface | ocated between
the bearing unit and the bearing hol der, and wherein
the sliding surface is conpletely contained within a
| ubricated portion of the pivot assenbly so as to be
protected from environnental contam nation. 27. A self
al i gning bearing and seal system conprising: a radi al
bearing assenbly operable to nmount to a first side of
a surface;first seal and a first bearing unit, wherein
the first seal and first bearing unit are disposed to
a first sleeve operable to receive a rotatable shaft;
a thrust bearing assenbly operable to nount to a
second side of a surface; a thrust pivot assenbly
di sposed within the thrust bearing assenbly and
conprising a second seal and a second bearing unit,
wherein the second seal and second bearing are
di sposed to a second slquﬁ_operable to receive the
rotatabl e shaft; wherein e radi al bearing assenbly
and the thrust bearing assenbly cooperate to allow
m sal i gnment bet ween respective surfaces of the
assenblies and the rotatable shaft up to 20 degrees.
28. The self aligning bearing and seal system
accordlng to cla|n127 mhereln the n1saI|gnnent 'S
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