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-1- Descri ption

METAL RI NG SEAL 5 Technical Field This invention
relates generally to a netal to metal face seal assenbly and nore
particularly to a metal ring seal shaped for securely retaining a
resilient |oadwodmgsses it applies a force to the seal 3PpyuéogeRe of the
netal to netal face seal assenbly. ' Background Art

The present invention has particul ar application to track rollers,
final drives and other 15 conponents of %rack-type machines. The probl em
of short bearing life in track rollers and final drive

assenblies of track-type nachines is one that has conti nuously

pl agued the industry. Such machi nes Descriptibgal |y operate in environnents
that are highly 20 destructive to seals and consequently to the

under |l yi ng beari ngs. %%Q%ngﬁ%gﬁﬁﬁ to this problemis the
netal to netal seal assenbly, € assenbly described in

U S. Patent No. 5,527,046 which issued on 18 June 1996 25 to Billy R
Bedf ord. This séal Teshndchl \Figdds a resilient load ring for applying
a force to the seal f aoes Hvedri®i ablisNBémdral g acseahetand has

greatly i mpr Oygqnettﬁiicﬁéeoféﬁr apsi;%alg}aﬁ{d fure particularly to a Under
O

certai n adverse condléHpns suc $$ d3 en ice causes the nmetal to
netal seal faces to™ o ‘rl{’%r?SS at1P§e stFeRICHEY SHBERTHI 8 for the
resilient | oafe?ilignt ologh pinggas nidt aphkiegaz kiogretire thetwalseal

rather than remabn $hédd efathe masal mbemtad, fadeeBedlh@ssembly.roller or drive
rotates. This load ring slippage

Background Art

The present invention has particular

application to track rollers, f£inal drives and other

15 components of track-type machines. The problem of
short bearing life in track rollers and final drive
asgsemblies of track-type machines is one that has
continuously plagued the industry. Such machines
typically operate in environments that are highly

20 destructive to seals and consequently to the
underlying bearings.

One apprcach to this problem is the metal to
metal seal assembly, such as the assembly described in
U.S. Patent No. 5,527,046 which issued on 18 June 1996

25 to Billy R. Bedford. This seal assembly uses a
resilient load ring for applying a force to the seal
faces of a metal to metal face seal and has greatly
improved track roller bearing life.

Under certain adverse conditions, such as

30 when ice causes the metal to metal seal faces to
temporarily stick, it is possible for the resilient
load ring to slip against the back of the metal seal
rather than remain stationary, as intended, when the
roller or drive rotates., This load ring slippage
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allows a tenporary |oss of sealing protection from dirt and abrasives

to the internally |lubricated beari ngs. The present
invention is directed to 5 overcomng one or nore of the problens set
forth above. Sunmmary of Invention 10 According to the
invention, there is provided a seal assenbly having first and second
metal mating woosMidsgdd Seals, each ring seal havingecrysofesh face
adapted to mate with a seal face of the-other ring seal and first and
second resilient load rings, said 15 |oad rings being adapted during
operation to apply a force to said ri'dg seals at said seal faces, each
load ring in a free and unconpressed state being cup- shaped and
columar in cross-section, said cross-sectional shape having first and

second end 20 portéﬂ'%%s AE&%@&@J&V%@&C&%&H&' Q’t%cri:é.lpn frr?én ggf{‘l gﬁt a;n

| h
(r):J'?grS(ra?ng 2! ngo?t‘#b‘r’f aﬁ% az?rﬁﬁ’d’eﬁl t%ﬁcﬁ‘epbrftteirﬁ?}]é’oﬁ%caﬁﬁét he i nner

and outer ring portpeardngshe inner, outer and 25 radial end portions
defi ni ng an annul ar notch, sabdpresenﬂahz@bntﬁe;hngs adfiractsidzeocand configuration

to receive the éééx%kmﬁibdoﬁé’réz‘ aar@f fsmedf,ksmm@igwc ie8-Qf der to

restrain the flrst ggd portion to apply the force at the seal faces
during operati on. ove- According to an aspect of the invention,
g p

t here is provided a seal conprising: a resilient |oad
-2A- ring, Q%%ﬁ¥¥ﬂ43m%§J§E%ﬁgﬂ¥glﬁgfree and unconpr essed state
bei ng cup-shaped and col umdm pme @speet- of thespredenh, invengier Gss- secti onal
shape having fifist 8¢l assembly includes first and second metal mating
ring seals, each ring seal having a seal face adapted
tc mate with a seal face of the other ring seal. The
seal assembly also has first and second resilient load
rings, each load ring being adapted during operation
15 to apply a force to the ring seals at said seal faces.
Each load ring, in a free and uncompressed state, is
cup-shaped and columnar in cross-section, and when
viewed in cross-section, has first and second end
portions. Each metal ring seal has a J-shaped cross-
20 section, with an inner ring portion, an outer ring
portion and a radial end portion connecting the inner
and outer ring portions. The inner, outer and radial
end portions define an annular notch. The notch is of
a size and configuration to receive the first end
25 portion of the load ring in order to restrain the
first end portion to apply a force at the seal faces
during operation.

Brief Description of the Drawings

30 Fig. 1 is a diagrammatic view, partially in
section, of a track roller assembly incorporating the

subject invention;

e =

ot Has Been Replaced

i
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second end portions, and a netal ring seal having a 5 J-shaped

Ccross-section, an inner ring portion, an outer ring portion and a
radial end portion connecting the inner and outer ring portions, the
i nner, outer and radial end portions defining an annul ar notch, said

notch being of a size and 10 configuration to receive the first end
portion of wemigkss oad ring in order to restrain the bt esd

portion fromrelative novenent to the ring seal during operation. 15
According to the present invention, there is provided a netal ring
havi ng a J-shaped cross- section for @ netal to netal face seal,

conpri si ng: an inner ring portion; an outer ring portion; and a

radi al end portion connecting the inner and outer 20 ring portions,
wherein the facing sides of kige ?rifepn enlaygrf dipanemmatig pdevi ons are
substantial |y paral pattiallyaind stbigionnnefl a potitdbn astl ohadifakhergapor ti ons

define  an annul giedishcly ctatsh ARbsthbehAhabnA S ze and
conflguratlonto recelveaf rst_end i on of rlngla!ln order to

restrain the first end porti oﬁ I 15 f"grﬁ 8F%4t9 \‘}éasfﬁ?\‘f@?r%’rﬁ Safﬁ"l oper ati on.
Bri ef Descriptioh oVi¢h@iDralfiefgsing of the present Rinyenidny andli agranmatic

view, partially in 30 secting,. ofisaatdiagkanpdtlierseatsamdll yiéwmicenpor ati ng

t he subj ect inveptdfBiged scale, of the upper portlon of a seal - 3-
glo?tl gnl gf agngnlo?rtg%es%é&?r ¢ es%re\r{r%?t mve?tl’toﬁeas rﬁes&érhtml S%tntzlogn of @
Fig. 3is an enl argé@%”ﬁg’f‘%rﬁ?ﬁﬁ@eée%‘ﬁdoﬁaﬂlg og Viee\hef)‘f sidp Ad PRng of the

present inventi éf; awtline view of an unfigrallled Soad diiagramrheixighect i onal

view, on an enl giged scale, of the upper portion of a seal assenbly
of the present invention as shown in Fig. 2, showi ng an installed | oad
ring on the |eft S|de and an 10 outline view of an uninstalled load ring
on the ri ght Si t Mode for Carrying Qut the Invention

With reference to Fig. 1, a track roller
15 assembly 10 for guiding the track (not shown) of a
track-type machine (not shown) includes a central
supporting shaft 12, first and second bushings 14,16,
a roller shell 18, first and second end caps 20,22,
first and second seal assemblies 24,26 and first and
20 second split metal retaining rings 28,30 which secure
the roller shell 18 in a fixed position with respect
to the bushings 14,16 and the shaft 12.
The roller shell 18 has first and second
tread portions 42,44 and an internal through bore 46
25 with the supporting shaft 12 and bushings 14,16 being
adapted to fit within the bore 46. The first and
second end caps 20,22 are positioned on respective
first and second shaft end portions 52,54 and
substantially close off each end of the internal bore
30 46. The first and second seal assemblies 24,26 are
positioned between respective first and second
bushings 14,16 and first and second end caps 20,22.
The seal assemblies 24,26 prevent leakage of
lubricating f£luid out of the internal bore 46 and
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Best Mode for Carrying Qut the Invention Wth reference to
Fig. 1, atrack roller 15 assenbly 10 for guiding the track (not shown) of
a track-type machi ne (not shown) includes a central supporting
shaft 12, first and second bushi ngs 14, 16, aroller shell 18, first and
second end caps 20, 22, first and second seal assenblies 24,26 and first
and 20 second%§iesssnet al retaining rings 28,30 whi ch sgeusesrseo t he
roller shell 18 in a fixed position with respect to the bushings 14, 16
and the shaft 12. The roIIer shell 18 has first and second
tread portions 42,44 and an internal through bore 46 25 wth the
supporting shaft 12 and bushi ngs 14, 16 bei ng adapted to fit wthin the
bore 46. The first and second end caps 20,22 are positioned on
respective firstPr&Herts é‘ééﬁcﬁ“éha‘fltereﬁ@r%@ﬁt‘i‘m@@ fZam gy ering
substantial ly cl ose toef imasrhakrigrefad.he i nternal bore 30 46. The first

and second seal assenbl i es 24e@xahe aasi £081 1y QeEiPeLIRGy gppeCt | ve
first and second & %l‘%%! N8 44,16, gl Jst 3 d ps 20, 22.
J. o R0 R 0

The seal assenblies revent -fea age of uid out of

t he internal bOI‘eS 46ne§ﬁ rlng seals 66,68 and first and second res:.llent - 4-
prevent dirt and ot Heedfpirgisgho 78t eritel rinpweald é6i6Byare the internal bore
46. " 24 26 Réju@éfiﬂtfgaaﬂﬂis{iinﬂrﬁl | Wit ekl rid &%@hsﬁfssl 6% hEBSeald
asse ies 24, i nglude LSt e e Erln se an
first and second resili % 2 fadg% s %R{]&i@éﬁ R"? |%l§e sS%a s 66,68 are

substantial ly sinil d"racevﬂﬁ I?ne%ld'l’?tf‘?%d”%a"reaéGG%ée in dhgypsRprRiedal face 74
whi ch mates witHoa |dorditieml of thef gerd Fdsamblm Iaéng Thengirgeakalss, 68 in the
assenbl ed 10 conditigsneofndvBea sSeahapas 0nddaL s34 i2h, W@ Eh@&1§§a| S 66, 68

have a J-shaped. o1 083a8e51diafe iy UA® 0z ing p3EAIow)sshaRELAY N an

inner ring portion 3 rmn and”a’ radla end

portion 36 connecti r‘F Shg port“ﬁSnlaﬁné‘?d é‘nag%iftlan‘? PRYEHBY £F oFFERERF I 4) . The-
15 facing sides of etnErngnheLELDIYis2 ravdions dFigi My- Theportion 34 are
preferably, subs:tsantﬁaahhg/ qiaealdfelinméd Bing poeaidn 0t heid ol kesd | i ent | oad

rings 70,72 are al SQortion 34 are preferably, substantially parallel with

each other. The resilient load rings 70,72 are also
substantially similar with each other and are adapted
when installed to apply a force to the ring seals

20 66,68 and the seal faces 74. Preferably, the load
rings 70,72 have a smaller inner diameter than the
outer diameter of inner ring portion 32. The
difference in diameters is also preferentially of a
magnitude which results in approximately three percent

25 stretch in the inner diameter of the load rings 70,72
when operatively installed on the inmer ring portion
32.

Referring to Figures 2-4, each of the

resilient load rings 70,72 is cup-shaped and columnar

30 1in cross-section. The cross-sectional shape of each
load ring 70,72 includes first and second end portions
76,78. The inner, outer and radial end portions
32,34,36 of each of the ring seals 66,68 define an
annular notch 38, which is sized and configured to
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substantially simlar with each other and are adapted when installed to
apply a force to the ring seals 20 66,68 and the seal faces 74. Preferably,
t he | oad rings 70,72 have a snaller inner dianmeter than the out er
di anmeter of inner ring portion 32. The difference in dianeters is also
preferentially of a magni t ude which results in approximately three
percent 25 strwd®heds® the inner dianeter of the |oad rlggﬁm%9”§% when
operatively installed on the inner ring portion

Referring-to Figures 2-4, each of the resilient Ioad rings 70,72 is
cup-shaped and col umar 30 in cross-sectioll. The cross-sectional shape of
each |l oad ring 70,72 includes first and second end portions 76, 78.
The inner, outer and radial end portions 32, 34,36 of each of the ring
seal s 66, 68 define amsily rarmiveathendticét 283 mhrittdn 176 6f zedoaddriagnfi gur ed

to 70,72 for assembly yet suff1c1ent5y narrow tde§§éﬂﬁélﬁece|\”3 t he
first end portion 7§hof [ assen Ly yet sufficiently

narrow to restrain %ﬁ%SL % £E1 nE763r ?Peﬁg I opet atton. In the
assenbl ed condi ti onasf?i@lﬁiir%qndéﬁ%fmpo he Sihret epf EO&@FIOH 76 e§i43nt | oad
ring 70,72 is adapt edstloehittload aing 70, Tnnel &tapned ¢lo 88 dh &he ring seal s

66, 68 and t he SQeRMthreRE POBE | SN K8 AhgeaGhsl &Siski & thead ring is

adapted to contact Qogof ohRGush HaSod dul Al: O0GOLong rybheend caps

shown with the out| RARPEE Eﬁa‘é’é‘éﬂ%‘i‘ @Belcb‘%& ?lhﬁ’tj s 14, Jf%°€r‘2f§‘s°§ect| on.

The outline of Ioadthﬁrr:gldmaps 2023 .ustrates the relative shape of an
unl oaded load 10 ring 70 prRgfertthqsseriy.ys, tfest hegknasempfy far st end 15

portion 76 being STl et 05, dhst AICS LIRS IC1 000 ALpRO i des of

i nner rlng pOFtIOﬂ outer, rin ate

assenbly. Referri nglﬁg%ﬁcﬁs sectignp; %@e ﬂutém‘? It heed 5H‘5§/ ssenbl ed
condition of the iliesiirafes di| felat2ve 2hapheof] dadndpadssl 70ay2 are 2C
conpressed in the CckOsg-Reptidanab eltbRgr th @ctkmzs of fiwht admdconpr essi on

translates to a,gor %8§1P£HQ1d*78goemg érﬁ&%@'th%pﬁfésh%a%e tﬂ?e‘%w!e&@@h%' ngs
70,72. This | at er al g nsiQn, I s particul aropy?%rrggr ant at first
h

end portion 76 wher afﬂéq °63% nbm}?fp’éﬁﬁ BR" Wi outer ring

portion 34 to accommodate assembly. Referring again
to Figs. 1-3, in the fully assembled condition of the
seal assemblies 24,26 the load rings 70,72 are

2C compressed in the cross-sectional columnar direction,
which compression translates to a corresponding
lateral expansion of the load rings 70,72. This
lateral expansion is parﬁicularly important at first
end portion 76 where the load ring expansion within

25 notch 38 creates a binding action against the inner
and outer ring portions 32,34, thereby restraining
movement of the load rings 70,72 within notch 38.

Industrial Applicability

30 With reference to the drawings and the
previocus detailed description, the subject seal
asSemblies 24,26 are particularly useful for
increasing the life of the roller assembly 10. The
metal ring seals 66,68 of the seal assemblies 24,26
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25 notch 38 creates a binding action against the inner and outer ring

portions 32,34, thereby restraining novenment of the load rings 70,72

Wi thin notch 38. | ndustrial Applicability 30 Wth
reference to the drawi ngs and the previ ous detail ed description, the
subj ect seal assenblies 24,26 are particularly useful for

i ncreasi ng thewppéwesdf the roller assenbly 10. The Rbrakoshitsid seal s

66, 68 of the seal assenblies 24,26 Printed from M nosa
07/01/ 1999 14:03:00 page -7- - 6-
prevent dirt fromentering the interior of®the roller assenbly 10 by
creating a barrier. The resilient |oad rings 70,72 of the seal
assenblies also contribute to increased wear life of the roller

assenbly 10 by 5 prexanst Phef diren dnteonirentbe ilngetivg phttere oellefr t he
roller assenbly 10 bysewagt ingyachaitingra dadridt. ThePusdiingnt heaaetal ring

seal s 66, 68 toget he&lﬁ% HRags of tf)@@éa?pfsrs@ﬁtﬁllgr OpAI X%ﬁé@el%ug%ﬁ{gﬁgego

cross-section of S cont

ef fecti veness of thé ne aésrgr‘fenar gel gat}f §?Paelrn??ﬁf“‘5°lly th&resilient |oad
rings 70,72 fronPsl PﬁﬁY%lBﬁoﬁlﬁy from eﬁ%qrrlpagtheha@tqrherqua@hw ngs and their
correspondi ng nebalen angersdgl 50 byt atenttingai berrier apeat i on.

Q her aspects, obj e§h§hﬂ-)§dt§d\{@@£?%§90§eal§ 6é f&lastcsg}uﬁé%'s%n £&n be obtained

froma study of thethey operate bperqe I'ﬁuc s apéd %r:]c%ss hsectggem%ed claims.

the metal ring seals 66,68 contributes to the
10 effectiveness of the metal ring seal by restraining
the resilient load rings 70,72 from slipping and by
ensuring that the load rings and their corresponding
metal ring seals rotate together in operation.
Other aspects, objects and advantages of
15 this invention can be obtained from a study of the

drawings, the disclosure, and the appended claims.
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d ai ns 1. | n—a Sseal assenbly (24,25) having first ~and
2seal Tace (74) aaapred to motMNTMNRHILAET®: SoeC5h CoF OB Grher®
ri ng seal and first and second‘reSilfert *load rings (70,72), said
o said ring ele'fEl oa) 't sard seal faces | | roriease & foree
—7-
Claims

10

15

20

25

30

1. In a seal assembly (24,26) having first
and second metal mating ring seals (66,68), each ring
seal (66,68) having a seal face (74) adapted to mate
with a seal face (74) of the other ring seal and first
and second resilient load rings (70,72), said load
rings (70,72) being adapted during operation to apply
a force to said ring seals (66,68) at said seal faces
{74), each load ring {70,72) in a free and
uncompressed state being cup-shaped and columnar in
cross-section, said cross-sectional shape having first
and second end portions (76,78), the improvement
comprising:

each metal ring seal (66,68) having a J-
shaped cross-section, an inner ring portion (32}, an
outer ring portion (34) and a radial end portion (36)
connecting the inner and outer ring portions (32,34),
the inner, outer and radial end portions (30,34,36)
defining an annular notch (38), said notch (38) being
of a size and configuration to receive the first end
portion (76) of said load ring (70,72) in order to
restrain the first end portion (76) to apply the force
at the seal faces (74) during operation.

2. The seal assembly (24,26) as set forth
in claim 1 wherein the inner diameter of the load ring
(70,72) is less than the outer diameter of the inner
ring portion (32).

3. The seal assembly (24,26) as set forth
in claim 1 wherein said inner ring portion (32} and
gaid outer ring portion (34) are substantially

——
N

is Sheet Has Been Replaced
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10 74), each load ring (70, 72) i ~a-free and unconpressed state

bei ng cup-shaped and col ummar ss-section, sard cross-sectiona
shape having first and second entﬂﬂﬁ ”’&!ﬂ m t he i nprovenent
conpri si ng: each net al Iﬂﬁ) having a J-

shaped cross-sectoin, an inner ring portlon (32), outer ring portion
(34) and a radipg@leofigés POrtion (36) connectlng the I NRSys@sse@Ut €r 1ing
portions (32,34), the inner, outer and radial end portions (32,34, 36)
20 defini'ng an annular notch (38)., said notch (38) being of a size
and configuration to receive the first end®- portion (76) of said |oad
ring (70,72) in order to restrain the first end portion (76) to apply
the force at the seal faces (74) during operation. 25 In

the seal assenbly (Zhradb)leiazosedcH 6thdr alond BhelAdas bfivkeidipart fxm i nner

di aneter of the |oad, k08 in sgcp,lgga difg! 8S74han the outer diameter of
the i nner ing portion g 3. In the seal assenbly
(24,26) as set forth |n clalml wherein the facing sides of the

inner ring portion (32) and the B6t 822) PRELRAYt [Yn26) as set forth  (34) zre
substantial ly parzal lia chhbt @ wheyeimaie innerxc dhseatlerwft Baiéeldadad ring

(70, 72) - rihg (3 ﬁzblehasseabp&%éﬁmfw {2Ae2Bdrant SéireboRfh 5
inclaiml wherein toqlearec? i oade(a | d | O%?‘ erg&ﬂ% 70, 72) has
approximately three P streetc'ﬁ' ™ oaded state, in
the operatively 4%@&1%@0%@1%%sahdsiainarul?ﬁa\grpq-’itﬁgn Pétion (32).

10 5. In the seal assenbly (24,26) as set forth inclaiml

wherein the innngy and outer sii NfhePO&dl @BSembly (928#)asdét Rrehdes facing
said load ring (70,7 r) Ean.t? A wEére%ndJ:I?et qns& ?S&V\&%Qr {% bgj.q:qr Qnd out er

sides is greater t han t sal rst en go T)IOI’I (76) of
said load ring (70, #®3fh dtqfén%rﬁléﬁﬁef@cmg sgigdifpad ring (70,72 In the
seal assenbly (24, 26)headistanckobgtiveen notghc(3g) mE.d whrarernd (Eed st ance
between said inner sides is greater than the thickness of said first end

15 portion (76) of said load ring (70,72) in the unloaded
state.

6. The seal assembly (24,26) as set forth
in claim 5, wherein the distance between said inner
20 and outer sides is sufficiently narrow when the load
ring (70,72) is in a compressed and loaded state to
restrain movement of the load ring. '

7. A seal (24,26) comprising:

25 a resilient load ring (70,72), said load
ring (70,72) in a free and uncompressed state being
cup-shaped and columnar in cross-section, said cross-
sectional shape having first and second end portions
(76,78), and

30 a metal ring seal (66,68) having a J-shaped
crosg-section, an inner ring portion (32), an outer
ring portion (34) and a radial end portion (36)
connecting the inner and outer ring portions (32,34),
the inner, outer and radial end portions (32,34,36)

cet Has Been Replaced

T
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20 and outer sides is sufficiently narrow when the | oad ring (70,72)
is in a conpressed and | oaded stat‘e ~’t—e—~~—\resli ain novenment of the Ioad

ring. 7. A seal : risi ng' 25
resilient load ring (70,72), said ”ﬂm 72) inafree and
unconpressed state being cup- shaped in cross-section, said

Cross- sec shape having first and second end porti
(76,78), and 38b89%“8 a nmetal ring seal (66, 68) haJFﬁﬁB&H%mshaped
cross-section, an inner ring portion (32), an outer ring portion (34)
and a radial end portion (36) connectbng the inner and outer ring
portions (32, 34), the inner, outer and radial end portions (32,34, 36)
defining an annul ar notch (38), said notch (38) being of a size and

confi uration o recejitenlile bl fithueRthotcnPish| Wil Rlect! (58] debitgd ring
(70,72) in order to rest ra| gl uraﬁor&ar%d JEeocretll‘,_grs:h(e@lrsftr Quyrelative
8? i TG ope P
(o]

novenent totherlngsa 8. A
netal ring (66, 68) Wh@na”ﬁ Séﬂd@é}ddﬂé‘gsréoed??o‘ﬁ‘PB?e%tﬁet al to netal
face seal (24, 26)zestoant ithe nfiirst 1€nd port@ni KTWr fromgepativieon (32);

an outer ring pordiapvedédit td8Nehe ring Jeadi &ds,e8d &Qiﬁg Q@Reriatilh.connecting
the i nner and outer ring portions (32,34 ) wherein the facing
sides of the inner and outer ring portions %)32 34) are_substantially
paral l el and the i nner, &ut &t "gR¥ FA8Y af¢ehd F6Ft3 IFS2Y 32, 34, 36)

define an annul ar notethl(88) seald (R612A) ,bedmpgising 20 size and
configuration to receive an fidestri®Ngortionp@ddi;on (76) of a load ring

(70,72) in orde[ to restagaé&eg:hgnjd E§{~tl%ﬂd(ﬁ9rt£:9c{‘ (76) fromrelative

novenent during operation
a radial end portion (36) connecting the

inner and outer ring portions (32,34), the inner,
outer and radial end portions {32,34,36) defining an
annular notch (38) which, in cross-section, is J-

15 shaped.

- S——
e e
R
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