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SEALS W TH PART |8E EXCLUSI ON MEANS Field of the Invention The pr&'@%’%" C°E5««
invention relates to seali ng assenblies and particle exclusion.neans

i ntended to operate in an inclined position and to prevent solid particles
fromreaching the sealing assenblies. Background of the Invention In the
operation of rotary equipnent operating iln an inclined position and

handl i ng materials which contain or generate particles of an abrasive

nature, problenms have bEBALSWIITHRSRBICDE E3USEUSION MEAINE| es have been

able to reach the, sealing area and bring about excessive wear and prenature

seal failure. Su& U@y i nclude pul verizers, sifters, crushers and
furnaces. Previous efforts to overcone early sealing failures

The present invention relates to sealing assemblies and particle
exclusion means intended to operate in an inclined éosition and to prevent
solid particles from reaching the sealing assemblies.l “
Background of the Invention

In the operation of rotary equipment operating in an inclined
position and handling materials which contain or generate particles of an
abrasive nature, problems have been ever present because such particles
have been able to reach the sealing area and bring about excessive wear and
premature seal failure. Such equipment may include pulverizers, sifters,
crushers and furnaces. Previous efforts to overcome early sealing failures
in such equipment have included the use of multiple seals arranged in series
so that as the innermost seal fails, the next outer sgal takes over the primary
sealing function. Other previous designs have utilized various liqtiid
flushing arrangements intended to carry particulate material away from the
sealing area. While these prior arrangements have provided some
improvement in service life, they have often occupied excessive space or
been of complex and expensive design. Also, the improvements in service

life have often been minimal.



i n such” equi pnment have included the use of nmultiple seals arranged in -
series so that as the innernost seal fails, the next outer seal takes over
the primary sealing function. Qher previous designs have utilized various
liquid flushing arrangements intended to carry particulate naterial away
fromthe sealing area. - Wile these priof arrangenents have provi ded some
i nprovenent in service [ife, they have often occupi ed excessive space or
been of conpl ex AmmaxneftheJevedsiongn. Al so, the inprovenents in service
|ife have often been m nimal . Summary of the Invention
Via the novel design of the present invention, many of the prior
problems have been alleviated, seal life has been improved and overall cost
of seal assemblies has often been reduced. The new design includes an
outer baffle element, an open-elled element of controlled porosity and an
tnner baffle member which provides a restricted passageway into the
assembly. As some particulate material enters the assembly via the
restricted passageway, its further movement is restricted and directed by
the outer baffle and the open-celled element in combination so. that
excessive particulate material is directed back into the equipment which is
being sealed.
The particle exclusion assembly may be in integral part of a
complete sealing assembly or it may be a separate assembly to be used in
conjunction with a separate sealing assembly.
A primary object of the invention is to provide means for
improving the service life of sealing assemblies operating in an inclined
position and handling solid particles.

Another object of the invention is to provide such means which are
J p

adaptable to use with a wide variety of sealing assemblies.



Via the novel design of the present invention, many of the prior problens o
have been alleviated, seal life has been inproved and overall cost of seal '
assenbl i es has often been reduced. The new design includes an outer baffle

el ement, an open-celled el ement of controlled porosity and an inner baffle
menber which provides a restricted passageway into the assenbly. As sone
particulate material enters the assenbly via the restricted passageway, its

further novenent is regtabieedbpadidhd RGEARLDOY td PRVRILEER PldslwhieRd the
open-cell ed el enent in conbination so. that excessive particulate materi al

Is directed back_ into the equipnent .which is bejng sgaled. The particle
excl usi on assenbl?rf/)gﬁ% IOBV rloﬁerla tC%sé?gﬂr Cﬁg’fptos%? Seél %Sg?%@éef'e seal i ng assenbly
or it my be a separate assenbly to be used in

Briet Description of the Drawings

Fig. 1 is a cross-sectional view of a preferred embodiment of the
invention in combination with a combination labyrinth/lip seal asse‘r‘nbly.

Fig. 2 is a cross-sectional view of an alternative embodiment of the
invention showing particle exclusion means as a separate assembly but in
association with a separate sealing assemBly.
Detailed Description of the Invention

Fig. 1 illustrates how particle exclusion means 10 according to a
preferred embodiment of the invention may be incorporated into the
structure of a standard seal S which combines labyrinth features with 2 lip
seal. It should be noted, however, that seal S may be almost any dynamic
seal or combination of such seals. In this figure, the combination structure
of seal S and pa.rticle exclusion means 10 of the invention has been
mounted on 2 shaft and is in position to be pressed into a housing. It
should also be noted that the terms "axially inner" and "axially outer" as
used herein refer to the relative closeness of various elements to the source

of particulate materials. When seals such as seal S are used 1n applications

where abrasive particulate material is present, the seals are subject to



conjunction with a separate sealing assenbly. A primary object of the

I nvention is to provide neans for inproving the service life of sealing
assenblies operating in an inclined position and handling solid particles.
Anot her object of the invention is to provide such nmeans which are
adaptable to use with a wide variety of ¥sealing assenblies. Yet anot her
object of the invention is to provide such nmeans whi ch produce | ower
overal | costs f aeceleonpbwedrand pedmasednibiieedn oBidr e rddusesichtweain and t he

Dr awi ngs
tailure, a particle exclusion structure 1C has been provided which includes
an axially outer baffle 12, an open-celled or foam element 14 of controlled
porosity and an axially inner baffle member 16 which suBstantially restricts
access to the interior of the overall assembly so that solid particle§’ may
enter the assembly only via resfricted annular opening or passageway 18.
In this embodiment seal assembly S and particle exclusion assembly 10
share a radially outer wall 20 and a radially inner wall 22. Outer baffle 12
is attached to outer wall 20 and extends radially inwardly to an inner end
24 spaced from inner wall 22. Inner baffle 16 is attached to inner wall 22
and extends radially outwardly to an outer end 26, spaced from outer wall
20 thus forming annular opening 18. In the preferred embodiment of Fig.
1, outer baffle 12 is generally L-shaped with a longer leg 12a extending
radially inwardly from outer wall 20 to shorter leg 12b which extends
axially inwardly to inner end 24. Open-celled element 14 is positioned
between outer and inner baffles 12 and 16 and substantially fills the cavity
formed by those two baffles, outer wall 20 and inner wall 22. Open-celled
element 14 is affixed to or otherwise adapted to rotate with whichever of ’

walls 20 and 22 rotates. In most applications of such equipment operating

in an inclined position, it is anticipated that a housing which surrounds



Fig. 1is a cross-sectional view of a preferred enbodi nent of the invention
~in conbination with a conbination labyrinth/lip seal assenbly. Fig. 2 is a
cross-sectional view of an alternative enbodi ment of the invention show ng
particle exclusion means as a separate assembly but in association with a
separate sealing assenbly. Detailed Desc¥iption of the Invention Fig. 1
I1lustrates how particle exclusion neans 10 according to a preferred

enbodi ment of t letdrrvahd @ill rayrehad itheow JDP@ kel réd&&%nﬁ%n@ér{cqqtvbh'lle of a
standard seal S which conbines labyrinth features with a lip seal. It

shoul d be noted,,f é/\@}{ﬁ ha”P mvéhgrﬁ%rr?geq{gelngoaﬁ% Qy dynani c seal or

conbi nati on of suc seal's s figure, structure of

S and particle exclus rreans 10 of the invention has been
seal P (S(pen-cell od element 14 may be any of various materials such as

polyester or ceramic fiber or a variety of polyurethane foams. The
primary criteria for selecting the appropriate material and porosity are the
volume and the range of particle sizes being handled in the vessel being
sealed. For example, in a coal pulverizer, we have found that a polyester
fiber media or batt such as PE-3 or PE-5 as available from Universal Air
Filter Co. of East Saint Louis, lllinois, is very effective.

Particle exclusion assembly 10 has been designed specifically to
function with seals S which are to operate in an inclined position, i.e.
somewhere between vertical and horizontal, and most commonly between
30° and 60° from horizontal. In such applications particulate material may
enter assembl? 10 only through annular passageway 18. Thereafter, the
particulate material will tend, due to gravity, to move toward lowest arc
portion 14a of open-celled element 14. Since end 24 of baffle 12 is at all
points vertically higher than the lowest arc portions 14a and 18a of element

14 and opening 18 respectively, and since baffle 12 is attached to outer wall

20, the particulate material will accumulate in area 14a until it rises to the
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mount ed'on a shaft and is in position to be pressed into a housing. It
shoul d al so be noted that the ternms "axially inner" and "axially outer" as
used herein refer to the relative cl oseness of various elenents to the
source of particulate materials. Wen seals such as seal S are used in
applications where abrasive particulate saterial is present, the seals are
subject to 4 accelerated wear and premature failure. In order to reduce

such wear and f aleldliof lovesPat ipbofiich E36GndThom ooéfluatiack idd thasomaRiar pr ovi ded
whi ch includes an axially outer baffle 12, an open-celled or foam el ement

14 of controlled, housing in which it originated .

In Fig. 2 seal S and particle exclusion means 10 have been mounted
on a shaft and are in position to be pressed into a housing, all in a manner
similar to that of Fig. 1. In this embodiment particle exclusion means 10
is a separate assembly from seal S but the two assemblies are positioned
adjacent to one another and function cooperatively. Thus, seal S has its
own radially outer wall 28 and radially inner wall 30, one of which rotates
relatiave to the other. Arrangements such as shown in this embodiment
will be particularly useful in existing equipment where room is present to
allow retrofitting existing sealing assemblies with particle exclusion means
according to the invention.

While a preferred embodiment and some variations thereof have
been shown and described in detail, other modifications will be readily
apparent to those skilled in the sealing arts. For example, instead of the
outer baffle being L-shaped, it could be a straight element extending
radially inwardly to its inner end spaced from the inner wall. Also, in

some instances, either of the baffles may be an integral portion of an

associated wall rather than a separate and attached element. Thus the

w



porosity and an axially inner baffle nmenber 16 which substantially vt
restricts access to the interior of the overall assenbly so that solid B
particles may enter the assenbly only via restricted annul ar openi ng or
passageway 18. In this enbodi mrent seal assenbly S and particle exclusion
assenbly 10 share a radially outer wall 20 and a radially inner wall 22.
Quter baffle 12 is attached to outer wall 20 and extends radially inwardly
to an inner end Précsimrspdcificaion shoeld bedihtergted Breemplaff taehdGhis aat t ached
to inner wall 22 and extends radially outwardly to an outer end 26, spaced
fromouter wall g HE&%f red
enbodi nent of Fi%gmg ogfgéQ%EQOPﬁﬁqh@%§Rg§%%€% théﬁ)ape aﬁ%ﬁra | onger
|l eg 12a extending radially inwardly from outer mall 20 to shorter leg 12b
whi ch extends axially inwardly to inner end 24. Open-celled elenent 14 is
posi ti oned

‘e



bet ween outer and inner baffles 12 and 16 and substanti al | y Iif THisSHERT HAS BEEN e
cavity formed by those two baffles, outer wall 20 and inner|wall REPLACED |
Open-celled el ement 14 is affixed to or otherw se adapted t e=Ferare=wti——
whi chever of walls 20 and 22 rotates. In nost applicati
equi pnent operating in an inclined pOSitISOI’l It is a lpated that a
housi ng whi ch surraunds outer wall 20 will rotatlerl @ Milmj will
rotate and elengﬁ'tl‘“‘ﬂvmll rotate with that wall and nts
attached to it. Open-celled elenent 14 may be any of vari ous mat er i aI s such
as polyester or ceramc fiber or a variety of polyurethane foans. The

1 A particle exclusion assembly intended to protect a sealing assembly
and to operate in an inclined position, said particle exclusion assembly
having relatively rotatable radially inner and outer walls and fifrther
including
a. an axially outer baffle member attached to said outer wall
and extending radially inwardly from said attachment to an inner
end spaced from said inner wall;
b. an axially inner baffle plate attached to an axially inner end
of said inner wall, and extending radially outwardly to an outer end
spaced from said outer wall to provide a narrow annular opening
between said outer end and said outer wall and
c. a rotary, controlled porosity open-celled element
substantially filling a cavity formed between said inner and outer
baffles and said inner and outer walls;
and characterized in that said inner end of said inner baffle member is
vertically higher than the lowest arc portion of said narrow annular

opening between said outer end and said outer wall.
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‘primary criteria for selecting the jfm' i al a FEy—oFe
the volume and the range of particlél® Mmum#muwm ed nTmlBeSHﬁfgg“éﬂS BEEN
bei ng seal ed. For exanple, in a coal pufvetiztr,s we have flound REBLAGED

pol yester fiber nedia or batt such as PE-3 or PE-5-as aval from

Universal Air Filter Co. of East Saint L8uis, Illinois, is very effective.
Particle exclusion assenbly 10 has been designed specifically to function
with seals S whizh ard pacridpexcduseor msemblvnctondarg paddit bin wihich sasdmewher e
bet ween vertical and horizontal, and nost conmonly between 30 and 60 from

horizontal. In such apglllgdhhénmdRafiéd GHllale SRinEEd HiallRbubPldly agsembly 10
only through annul ar passageway 18. Thereafter, the particul ate nateri al

will tend, due to gravity., q nove tgward | t arc portion .l4a of
open-cel | ed el ement i%%&léiinﬁl@gyé% rfﬂg(?flgﬁfavf’ﬁrégo%ffe‘fl?ssgfnbYlposmone‘?
berween said walls and axially outwardly from said particle
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exclusion assembly.
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~points vertically higher than tﬁe“m l'
- el enent 14 and opening 18 respect mﬂ ”amﬁ

ons 1l4a_and_18a of
i N
accuirul ate {J n ar ggpl4gegpnt |
it rises to the 6 level of |owest arc portion 18a an :

outer wall 20, the particulate matéri&al 'wilu

into the container or housing in which it originated. In Fig. 2 seal S and
particle exclusion neans 10 have been nounted on a shaft and are in
position to be pressed pamide axdhesiayi sgembllyl actordmgmartem kimwhah wal t hat  of
Fig. 1. In this enbodi ment particle exclusion neans 10

outer batfle member is L-shaped and positioned such that the

shorter leg of said L-shaped baffle extends generally axially
inwardly to said inner end of said outer baffle.
4. A particle exclusion assembly according to claim 1 in which said

inner wall is stationary and said outer wall rotates.
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is a separate assenbly fromseal S b e tmo assenbl e _positioned ”

adj acent to one another and function im IH uﬂ” :
own radially outer wall 28 and radi al It! E t”ua, l one ?ﬁﬁh%h% Hé%FSEN
-Pmd-l—mmn{—ﬂ:;_l___

relatiave to the other. Arrangenents such as shown in thisl
"be particularly useful in existing equi pirent where roomis present to allow
retrofitting existing sealing assenblies with particle: exclusion neans

according to thesj nventddiposthids@nblylhehabd & opirhedh aﬁmchae@ paﬂﬂen
vari ati ons thereof have been shown and described in detail, other

nodi fications will be_r arent t skille I ng
arts. For exanpl e, in%?ggﬁv%gr%gge ufoé?mggfrf“&é‘ﬁ%érf’}?é aﬂgé’ﬁtaeﬁ eﬂs 3coul d be
a straight element extending radially inwardly to its inner end spaced from
the inner wall. Al so, fyrgher including assemblies positioned between said walls, said

assemblies comprising an axially outer sealing assembly having
elements rotatable with said inner and outer walls and an a‘;(ially
inner particle exclusion assembly to protect said sealing assembly,
said particle exclusion assembly including

a. an L-shaped axially outer baffle merﬁber having a longer leg
attached to said outer wall and extending radially inwardly from
said attachment to a shorter leg extending generally axially
inwardly from said longer leg to an inner end spaced from said
inner wall;

b. an axially inner baffle plate attached to an axially inner end
of said inner wall and extending radially outwardly to an outer end
spaced from said outer wall to provide a narrow annular opening
between said outer end and said outer wall and

. a rotary, controlled porosity, open-celled element
substantially filling a cavity formed between said inner and outer
baffles and said inner and outer walls;

ThlS Sheet Has Bee,
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sone instances, either of the.baf “E“MUMt eg —EITﬁun
associ ated wall rather than a sep “ﬁm d elllefBifts '15% %ﬁéﬁEN

precedi ng specification shoul d be knt erpret'ed *as exenq] ary Ep

limting and the scope of the invention defined by thefolTow ng clains.
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and characterized in that said inner end of said inner baffle member
is vertically higher than the lowest arc portion of said narrow
annular opening between said outer end and said outer wall.

A composite assembly according to claim 5 in which sgid sealing
assembly and said particle exclusion assembly have separate inner
walls and separate outer walls.

A composite assembly according to claim 5 in which said inner wall

is stationary and said outer wall rotates.
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81 claim 1 A particle exclusion assenbly intended.to protect a 0
.sedling assenbly and to operate in an inclined position, said particle
excl usion assenbly having relatively rotatable radially inner and outer

wal I's and further including 5 a. an axially outer baffle
menber attached to said outer wall and extending radially inwardly from
said attachnment to an inner end spacéh fromsaid inner wall; b.  an
axially inner baffle plate attached to an axially inner end of said inner
wal I, and extending radially outwardly to an outer end 10

spaced fromsaid outer wall to provide a narrow annul ar. openi ng

FIG. 1



-bet ween said outer end and said outer wall and c. a rotary, controlled-
porosity open-celled elenent substantially filling a cavity forned

bet ween said inner and outer baffles and said inner and outer walls; and
characterized in that said inner end of said outer baffle nenber is
vertically higher than the |owest arc_portion of said narrow annul ar
openi ng between said outer end and safd outer wall when installed in said
inclined position. [err]

FIG. 2



RERLACEMVENT SHEET Dat e 03 APR 1998 9 2. A particle exclusion assenbly ;{
according to claiml1l in which said radially inner and outer walls are

extended axially outwardly to formradially inner and outer walls of a seal
assenbly positioned between said walls and axially outwardly fromsaid

partide 5 SEALS weX@l BAR@ACASSEeRBLYs 168 Wbaxs
Abstract of the Invention

A particle exclusion assembly designed to operate in an inclined
position and to protect an associated sealing assembly. The assembly
includes radially inner and outer relatively rotatable walls and axially inner
and outer baffles and a rotary, controlled porosity, open-celled elément
which substantially fills the cavity between the two walls and the two
baffles. The open-celled element controls the rate of movement of
particulate material and restricted annular opening is provided to control

ingress and egress of particulate material from the open-celled element.

Fig. 1



REPLACEMENT SHEET Date 03 APR 1998 10 3. A particle excl usion

chanao

assenbly, according to claim1 in which said outer baffle nemher
and positioned such that the shorter |eg of said L-shaped RedifAcEeiesHEET

generally axially inwardly to said inner end of said outgr baffle. A
particle exclusion assenbly according to claim1 in whic gﬁbdhlirﬁszm

Is stationary and said outer wall rotates. [gerr]

I claim:

1 A particle exclusion assembly intended to protect a sealing assembly
and to operate in. an inclined position, said particle ex.clusion assembly
having relatively fotatable radially inner and outer walls and further
inaudmg |
5 ' a. an axially outér baffle member attached to said outer wall -
- and extending mdia11y inwardly from said attachment to an inner -
end spaced from said inner wall;
b. 'an-a.xially inner baffle plate atrached to an axially inner end
of said inﬁer wall, and extending radially outwardly to an outer end
10 | ' spaced from said outer wall to provide a narrow annular opening
berween said outer end and said outer wall and
€. ' a rotary, controlled porosity open;celled element
substantially filling a cavity formed between said inner and outer
baffles and said inner and outer walls;
and charactenzed in that said inner end of said El_tir baffle member is
vertically higher than the lowest arc portion of said narrow annular

opening berween said outer end and said outer wall when installed in'

said inclined position.
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REPLACENENT SHEET Date: 3 APR 1998 11 5. A conposLLQ_a_Senbly intended

to operatie in an inclined position and having rel atiVleg 1y
i nner and outer walls and further including assenblies po 5 g n
said wal I's, said assenblies conprising an axially oufe

havi ng 5 el ements rotatable with saidli nnf"ﬁﬁH”hUTer S
and an axially inner particle exclusion agsenbly to protect sai d sealing
assenbly, said particle exclusion assenbly including a. an L-shaped

axiall'y outer bafile ngrhgficlbaxélBdoR adseMBBf adc8Mling to claim 1 in which said
radially inner and outer walls are extended axially outwardly to
form radially inner and outer walls of a seal assembly positioned
between said walls and axially outwardly from said particle

5 exclusion assembly.

CAWPWINGO\GARLOCK\MPACK\PAT_APPS\094-94.FOR



attached to said outer wall and extending radially i nwgpehy=frem=10
said attachment to a shorter |eg extending generally ax] BEPLACEMENTISHEETO!
said longer leg to an inner end spaced fromsaid inner |mwall; b3 an
axially inner baffle plate attached to an axially inner Bat: f....&ﬂ.@dm.er
wal | and extending radially outwardly to an outer end 15
spaced fromsaid outer wall to provide a n@rrow annul ar openi ng between
said outer end and said outer wall and c. a rotary, controlled
porosity, open-cejled AeppieRlexelubiohaNeirdly Ycdording R cRikaAVin whichlsaRld
between said inner and outer baffles and said inner and outer walls; [err]

1
>

outer baffle member is L-shaped and positioned such that the
shorter leg of said L-shaped baffle extends generally axially
inwardly to .said inner end of said outer baffle.. |

4, A particle exclusion assembly according to claim 1 in which said

inner wall is stationary and said outer wall rotates.
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12 and cHaracIeri zed in that said inner end of said outf 1
vertically higher than the | owest arc portion of said n Al

Udl i %@%E_‘J $1

openi'ng bet ween said outer end and said outer wall whenjjsai d @gekpRy%
installed in said inclined position. 6. A conposite S84yt yaccor
to claim5 in which said sealing assenbly and said partrcle exclusion

assenbly have separate inner walls and separate outer walls. 7. A

conposite assenbly according to claim5 in which said inner wall

10

15.

5.

A composite assembly intended to operate in an inclined position
and having relatively rotatable radially inner and outer walls and
further including assemblies positioned between said walls, said
assemblies c;omprising an axially outer sealing assembly having
elements rotatable with said inner and outer walls and an axially
inner particle exclusion assembly to protect said sealing assembly,
said Particle exclusion assembl;r including

a. an L-shaped axially outer baffle member having a longer leg
attached to said outer wall and extending radially inwardly from
said attachm;nt to a shortef leg extending generally axially
inwardly from said longer leg to an inner end spaced from said
inner wall; |

b. an axially inner baffle plate attached to an axially inner end

of said inner wall and extending radially outwardly to an outer end

~ spaced from said outer wall to provide a narrow annular opening

between said outer end and said outer wall and
c. a rotary, controlled porosity, open-elled element
substantially filling a cavity formed between said inner and outer

baffles and said inner and outer walls;

CAWPWING\GARLOCK\MPACK\PAT_APPS\094-94.FOR



is stati onary and said outer wall rotates.

*

12

and characterized in that said inner end of said outer baffle member
is vertically higher than the lowest arc portion of said narrow -

annular opening between said outer end and said outer wall when

said assembly is installed in said inclined position.

A composit;e assembly according to claim 5 in which said sealing
assembly and said particle exclusion assembly have separate inner
walls and separate outer walls.

A composite assembly according to claim 5 in which said inner wall

is stationary and said outer wall rotates.



