-1- TITLE OF I NVENTI ON SEALI NG GROWET FI ELD OF THE | NVENTI ON [ 0002] The
invention relates to grommets and sim |l ar devices used for sealing openings
i n pressuwozed/eaasosures such as those provided for supphyise@oosndsti oned
air to electronic equipnent in data centers and the |ike while all ow ng
cabl es, hoses, conduits and the |ike to pass through the openings.
BACKGROUND OF THE | NVENTI ON [0003]In data centers in particular, and in a
vari ety of other circunmstances as well, there is a need and desire to
provi de for the passage of cables, condlits, hoses and other pass-through
el ements, through openings in floors, walls, ceilings, cabinet panels,
etc., while providing for effective sealing of the opening and at the sane
time accommodating the efficient addition and/or renoval and/or
rearrangenent of the pass-throdyH-EPEMYENTION nay be required fromtinme to
time. A typical data center, for exanple, wll house a |arge nunber of
conputer servers, arranged in racks, which are connected by cables to other
servers, networks, etc. These daseaoeGroMmerypi cally are highly dynamic in
t he sense 2 - that equipnent is continually being added and renoved,
rearranged and reconnected, as networks are expanded, and restructured.
FIELD OF THE INVENTION

[0002] The invention relates to grommets and similar devices
used for sealing openings in pressurized enclosures such as those
provided for supplying conditioned air to electronic equipment in data
centers and the like while allowing cables, hoses, conduits and the like to

pass through the openings.

BACKGROUND OF THE INVENTION

[0003] In data centers in particular, and in a variety of other
circumstances as well, there is a need and desire to provide for the
passage of cables, conduits, hoses and other pass-through elements,
through openings in floors, walls, ceilings, cabinet panels, etc., while
providing for effective sealing of the opening and at the same time
accommodating the efficient addition and/or removal and/or rearrangement
of the pass-through elements as may be required from time to time. A
typical data center, for example, will house a large number of computer
servers, arranged in racks, which are connected by cables to other servers,

networks, etc. These data centers typically are highly dynamic in the sense



[ 0004] Because of significant heat generated by servers in a data center,
and the detrinental effect of such heat on conputer performance, it is
cust omar ywoaopraeilde for cooling the servers, usually bPCIaspégiosyy73
conditioned air to the equi pnment racks. To this end a typical data center
is constructed with a raised floor, providing a space for cables, hoses,
conduits and ot her service elenents, and also functioning as a plenum for
the supply of conditioned air. The elenments of the raised floor, typically
metal "tiles", are provided with specizal |y placed outlet openings for the
di scharge of conditioned air, for exanple at the front of a rack of
servers. The conditioned air, under relatively higher pressure than the
anbi ent air i thatteguigateat éenpedinualiysbelng cddedj@dd upmaret, yrealranggdtarsl f r ont of
t he rack and i nternal bl owers
provi ded therg$XHH?%%%§?£F@%n§%é%%% o ﬁF e§%g¥ber racks are one or
nore fl oor openi ngs which aIIOM/cabIes and ot her service elenents to be

passed through thepjdspor Beksssel 608ighiGarki ek gfeh@ﬁa'fe(ﬁﬂﬂ%rvécr@ﬁn gonnecting
to the servers These openings,, sonetinmes referred to herein as service

openi ngs, are §@pa’Pﬁtleé @P@)rﬁ hdebigrenal ieati oheyClhupgatt OB pEANRIYS f or

condi ti oned abkrforhtanks, it BP&UstaHMry tt® pRavitidMoZ @odiifg thE GBRRrNIusGAIRy | oned ai r
through these service r%ﬁtfeowgﬁ s because air rel eased through these openi ngs

sinply nixes SHRRYIBESE? Irjty erRAUPIpENt 2B e T Oda cHE &VRieR! d8lovi de

efficient or eéfitectd vendi@elddn@itivfa tdiseds fEde pPovidig tahpan®r tdabls, It 1S
desired to provide for the easy and effl Ci ent installation, renoval and

other rearr an@@h%smtcoﬂfiu'sse?w OHEE| EicR S18MENts e §§PvaE%t'°65@nPh§’s

Accordingly, pryumeRt tHeGsuppRNS cBRGIRGH cat A Whé Blefrients SRRArNGS MeLds to
acconmmpdat e such rearran%errent while at the sa t| me providi n for an

ef fective sealfYPicady melgAilgs; areproyjdebwith éﬁeq'%léfsp d gt eresHSs Oarl r under

pressure fromHidaisehfgeBrsimaionsd @, ﬁ‘diree)fa&lﬂlpﬂ@fbtfth@qfont [HQD B dner
particul arly advanta eous form of  seal for achievi ng the obj ectives stated

above is descPPHEE- i ANEHONGERNT] Rlr URteraielaliseptighar RiBssuse 643 gwo, the
di scl osure of awofbiethhairmhemtdomrﬂére@ drehbRfear@needy Qlohg%é%ﬁﬁéntroﬂhé The ' 999
pat ent di scl ose a for 8 %afh I ncludes a frane, pos oned in or
over a servicé %‘N'EI ’ﬁ? & H}S’H’ RETYRS Ry INfRsPa BIGWRIR Pre | ement s
whi ch ext end arerr@ﬁs the opening of the frame and serve to resist any flow
of conditioned air froma pressurized enclosure or plenum space into the
anbient air on the opposite side of the gromret. The brush-1like el enents
acconmodat e t he prieeshce éfsopassociatadowihn thd eemyat sgcks ch cns @abess,
conduits, etc N 1M e openi ng.
The arrangemehI %dgﬁl gg@n@nc}l ?/Iéﬁ?n@ﬁpa%é@rgggﬁéeeseléﬁgwﬁsﬁgp ;f)gg%eltogn renoval
and rearr angettgatgrothet fieorptiles frohr theghnddrdipenspaces forscommeetywatoy then t he
dynami c envir t o dg t %Jé\gf\/%?f H I 0007] The
pr esent mventg?'gﬁgreliartl%’s? tg%?'i'ﬁ&gl1 &Erg%te ormgg_ sBeE !ér\%/%g};rc?ﬁgr\llre of the
general type dpsmjh@ﬁseal‘elwmr@eabmwéhmﬁ@renmdnm@@g pdletopenings dor
i ncor por at es f i Ipcpr&; al i ng
menber provi d?%@mtxﬁeﬁ . n}tqg (':'Jlnent ﬁ%ﬂ”ﬁm%n@é &IC ?é"of*‘% ngegc%ﬁdl tions.
An al nost perﬂegtughsémsel §ep/|rcz§w0cierdngmdmca@sqomrsmlhasmdgmrewnem® are
present, and r.
pass-through e Q,J"ﬁl ¥|rr§{j %{\hlyﬁg bleln aﬁ Iﬁ\gllr]r%gtgt V@%ﬁ%@%ﬁﬁ sgﬂaracter and
configuration prVIdeh@fI@WdSlrcﬂﬁfaCth@ @earhg n@thmb\@rs eAhthlessante timecit ésel y
envel b and. T Akl Al Ry ik LG BRremlBaHAALRRMaAI) GRgHCe to @
roun em

practical mninumany open space
rearrangement of service elements in these service openings. Accordingly,

any sealing means associated with such openings needs to accommodate

such rearrangement while at the same time providing for an effective seal



4 - [0008]In one advantageous form the gronmmet of the invention has
opposed, inperneable, resiliently deformable, elastoneric sealing nenbers,
formed wwb 2084221061 r ugati ons. The corrugated seal i ng mPEDAIS2010/080473le a
highly efficient seal with and w t hout cabl es passing through the gromret.
The inperneable material of the corrugated sealing nmenbers all ows
substantially no air to pass through the interior portion of the sealing
menbers. \Wen the corrugated sealing nenbers are undi sturbed (that is, not
di spl aced by a cable or other pass-thriough el ement) the corrugations of
opposed sealing nenbers preferably are aligned substantially "in-phase"
such that the free ends of the opposed sealing nenbers abut one anot her and
forma seal theaigdlethreendesingérioss ohlsbeditionedt hierundas presssuffome thement
extends throu , r ends of the corrugations are

di spl aced amagn?PEﬁ¥%E§P§B%g?éP%?%Jﬁggsitions However, the configuration of
the sealing nenbers, derived fromthe deep corrugations therein in relation

to the width of thgogepeni e RIPRILT ﬁﬂnt‘é?é@%sfoﬁrﬁ%f Ebabbadhieimst oneri ¢
e

seal ing nenbers to cJoseI¥ envel op the cab including vegy | arge cabl es
or bundl es of theaphigdives SHGrhARRYS | d§§‘5§199rﬁ‘i”%ﬁ SET"BEQPFF? & U BaigM ng i ne
between seal i Ng. BEBRGOY, tHRVEBCIVARE of Ibidhaiblifcdrsordied Myapstehideoim itshe cent er
of the gronnet.'%OOOQ%The corrugations of the sealing nenbers Ereferably

are arranged EAUEY: epBit NPT ISHRSS, @ W hoseRMMmeich INgIMERS #nd t r ough
portions int glfrﬁmén@@éiﬁ@he!aying&rWealal ¥erVigs tbdipéﬁihg Sdrﬂeﬁzrbﬂﬂétﬂ Qﬁltﬁ-onl(& ae[)
repeating and non-repeating (e.g., variable) wave forns may al so be

suitabl e, sucH%& brussyiike ‘?/{g’i?éﬂ‘tsg’ﬂﬂ%n EXR‘RB@@,CquPitQﬁ@pE”'BQ @é&? {88t waves and
the Iike. [00@A@kENeaeFdsaitAny AOWDS 6OnACPETREr fipRRh PresstrizBilyersadyant ageous
to formcross corrugations, ﬁﬁgthulanlg%near the free_ends of the sealing

menbers. The EF BEBURGPAGR LS HifsaMRRNIA LAl enePRosER e @ ¢ YREMFL: nore rows,

provi de for aTsaefb@ehaks i dméits t fszofheRia@Ndse AireédiResBRIpaBGHIBIEIEr S and can
further enhance the ability of the sealin

f ( nenbers to 5 - closely
envel op, and EEMRNE SHEh agi8hika,; C%[W't%aeé"sg‘f’weoﬂg’ﬁtaﬁ@%’ﬁ%’mz*ﬁﬁea'rcr 0ss
corrugations peRf@Fcighythar epdridt i Rl Yirrahgdrhe diso cREPamogatas tahd he deep

primary corrugal ne Of LG el 0T8T 8L J000H 1R SRS, e

elements as is necessary in the dynamic environment of a data center.
SUMMARY OF THE INVENTION

[0007] The present invention relates to an improved form of
sealing grommet of the general type disclosed in the above-mentioned ‘999
patent, which incorporates a novel form of impermeable, flexible
elastomeric sealing member providing highly efficient sealing under all
operating conditions. An almost perfect seal is provided when no pass-
through elements are present, and a highly efficient seal is provided when
one or more pass-through elements extend through the grommet because
the character and configuration of the elastomeric sealing member enable it
to closely envelop and form a seal around the pass-through elements and

reduce to a practical minimum any open space around them.



relatively rigid peripheral frame, preferably of a hard plastic materi al,
such as ABS. The frane may be fornmed fromtwo generally U shaped half
sect i ons,wai2otr/@2riési | i ently defornabl e, corrugated sealPChg/Seeiosy17hount ed
in each half section to formtwo half-gromets. The two hal f-grommets,
constituting a grommet kit, are joined together when installed to forma
conplete gromet. A single half-gromet nmay be utilized in certain
ci rcunst ances, as where a floor or panel opening abuts a wall or other
confronting surface that serves as a-Houndary agai nst which the open side
of the half-gromet is positioned. [00012] Al t hough the sealing nenbers may
be fixed to the frane nenbers in various ways, a preferred and advant ageous
way is to co-nold 0¢8] el adt omeadvantagabisigrmetbgranmet ¢f thehimvéntmmes such t hat
t he sealing f.qr. 1 ARs. To
particul ar ag@g%ﬁégoéegt'wggérﬁétgs@%?r%glﬁg@q%{gﬁé gbéléﬁﬁ@eiigﬁhﬁg menbers is
el ectrical |l y owmhecs iforejedarith ddep cogugatiatisndhe coteghiedseatingarri ed out in
such a manner [ f de et | ri i ~aused to flow
frominside t Hgéﬁﬁeén%&\?@%gﬁgg@ eﬁg@g@égg‘hﬂ'ﬁ gﬁgwgﬁéltﬁﬁgagaké? of the frane
to provide el dvoughcthe geammatt Thai imipetnheabirimpteciel efthavberotgatadesegltingmet i s
nmount ed. (usu OREA! subl [ ] r - er st andi ng
of the above grlrééa{boe?%elr feséjﬁ)hﬂragﬁa”gr?goag’é’égﬁ'?%tgﬁos@ftﬁ?ﬁg Hﬁ\%ﬁltoﬁgﬂ, ref erence
shoul d be nadéhe sealihgmeoibetsai Whenlteaiorudatgd sealingtmemberad@ra o t he acconpany
dr awi ngs. 6, mdi : agwr\i ) G 1 and 2 are
perspective viug%%kﬁépggﬁaﬁ%ﬁa%gy%n " e&nﬁﬁg%%@ alf sections
respectivel y efemand the eprevgadiang ofrapposedeedling meginenneiefaiedvew ng to t he
pnvention. [ 08Gdmliufktafydiy -R-dhaBe 2R d B fle SR drdBRossal 1 NG or omret
I ncor porating atures o he I nvent i on.

sealing members abut one another and form a seal therebetween. When a

cable or other pass-through element extends through the grommet, the free
ends of the corrugations are displaced away from their “at rest” positions
However, the configuration of the sealing members, derived from the deep
corrugations therein in relation to the width of the opening, enables and
causes the flexible elastomeric sealing members to closely envelop the
cable (including very large cables or bundles of cables) and maintain
substantial closure of a sealing line between sealing members, even when

the cable is displaced from the center of the grommet.

[0009] The corrugations of the sealing members preferably are
arranged in a repeating wave shape, with semicircular apex and trough
portions interconnected by generally vertical side portions. Other repeating
and non-repeating (e.g., variable) wave forms may also be suitable, such

as a sine wave, square wave, triangle or saw tooth waves and the like.

[00010] In certain forms of grommet seals, it may be
advantageous to form cross corrugations, particularly near the free ends of
the sealing members. The cross corrugations, which can be provided in
one or more rows, provide for a softer action at the free ends of the sealing

members and can further enhance the ability of the sealing members to



[00016]FIG 4 is a cross sectional
[00017]FIG 5 is a cross sectional
5-5 of FiwWo02811/2@0818] FIG 6 is an enl arged,
view of an encircled portion "FIG 5" of Fig. 5 show ng structural

Fig. 3.

view as taken generally on line 4-4 of
view as taken generally on |line
f ragnent ar PCEUS2E1098003 onal

details.

[00019]FIG 7 is a cross section view as taken generally on line 7-7 of

Fig. 3.

an encircled portion "FIG 8" of Fig. 7.

[ 00020]FIG 8 is an enlarged, fragnentary cross sectional
[ 00021]FIG 9 is a bottom plan

view of the sealing grommet of Fig. 3.5-

closely envelop, and form a seal around, any pass-through elements. The
cross corrugations preferably are relatively shallow in comparison to the

deep primary corrugations of the sealing member.

[00011] The grommet of the invention typically includes a
relatively rigid peripheral frame, preferably of a hard plastic material, such
as ABS. The frame may be formed from two generally U-shaped half
sections, with a resiliently deformable, corrugated sealing member mounted
in each half section to form two half-grommets. The two half-grommets,
constituting a grommet kit, are joined together when installed to form a
complete grommet. A single half-grommet may be utilized in certain
circumstances, as where a floor or panel opening abuts a wall or other
confronting surface that serves as a boundary against which the open side

of the half-grommet is positioned.

[00012] Although the sealing members may be fixed to the frame
members in various ways, a preferred and advantageous way is to co-mold
the elastomeric sealing members with the frames such that the sealing
members form a strong bond with the frame sections. To particular
advantage, the elastomeric material of the sealing members is electrically
conductive, and the co-molding procedure is carried out in such a manner
that a portion of the conductive material is caused to flow from inside the
frame to one or more locations on the outside of the frame to provide
electrical contact with the surface on which the grommet is mounted.

(usually a metal tile).

[00013] For a more complete understanding of the above and
other features and advantages of the invention, reference should be made

to the following detailed description and to the accompany drawings.

vi ew of



[00022] FIGS. 10 and 11 are side and end el evational views respectively of
the sealing gromet of Fig. 3. [00023]FIG 12 is a cross sectional view as
t aken gerwoabiwyozens|ine 12-12 of Fig. 10. 7 - [00024] PCEUS2@®0i0391aH0

enl arged, fragnentary cross sectional view of an encircled portion K of
Fig. 12. [00025]FIG 14 is an enlarged, fragnentary perspective view of an
encircled portion "FIG 14" of Fig. 1. [00026]FIG 15 is an enl arged,
fragnentary cross sectional view as taken generally on line 7-7 of Fig. 3,
illustrating further details of gronm#- construction.

BRIEF DESCRIPTION OF THE DRAWINGS

[00014] FIG. 1 and 2 are perspective views from above of “male”
and “female” type half sections respectively of one preferred form of sealing

grommet according to the invention.

[00015] FIG. 3 is a top plan view of one form of sealing grommet

incorporating features of the invention.

[00016] FIG. 4 is a cross sectional view as taken generally on line
4-4 of Fig. 3.

[00017] FIG. 5 is a cross sectional view as taken generally on line
5-5 of Fig. 3.

[00018] FIG. 6 is an enlarged, fragmentary cross sectional view of

an encircled portion “FIG. 5” of Fig. 5 showing structural details.

[00019] FIG. 7 is a cross section view as taken generally on line
7-7 of Fig. 3.

[00020] FIG. 8 is an enlarged, fragmentary cross sectional view of

an encircled portion "FIG. 8” of Fig. 7.

[00021] FIG. 9 is a bottom plan view of the sealing grommet of
Fig. 3.

[00022] FIGS. 10 and 11 are side and end elevational views

respectively of the sealing grommet of Fig. 3.

[00023] FIG. 12 is a cross sectional view as taken generally on
line 12-12 of Fig. 10.



[00027]FIG 16 is a sinplified schematic view illustrating the use of a
hal f grommet according to the invention used for sealing an opening in a

fl oor, pawel2zoovoetid |i ke, where one side of the openi ngPC3/Usedioned7by a
wal | or other surface disposed at right angles thereto. [00028]FIG 17 is a
sinplified schematic view illustrating the use of a sealing gromret
according to the invention in connection with a plenum providing a space
for service elenents and supplying conditioned air under pressure for
controll ed discharge through sel ected 7openings [00029]FIG 18 is a top view
of an alternate formof the new grommet showi ng a pass-through el enent

envel oped by the gromet seal. [00030]Fig 19A is a side elevational view of
an al ternative enbiéelizdtient FEP. B igroentrgeatc agnienigry siosagactionahsieiwng a round

configuration ' tonAaM th a circul ar service opening.
[ 00031] Fi g. 18E&§§M%E¥%gx%?§2€§fggig¥nthe grommet of Fig. 19A. [00032] Fi gs.

19C and 19D are cross sectional views taken generally along |ines 19C 19C
and 19D- 19D respechpioss| Y ¢1G.H4ds ah@Blarged, fragmentary perspective view of

an encircled portion “FIG. 14" of Fig. 1.

[00026] FIG. 15 is an enlarged, fragmentary cross sectional view
as taken generally on line 7-7 of Fig. 3, illustrating further details of

grommet construction.

[00027] FIG. 16 is a simplified schematic view illustrating the use
of a half grommet according to the invention used for sealing an opening in
a floor, panel or the like, where one side of the opening is defined by a wall

or other surface disposed at right angles thereto.

[00028] FIG. 17 is a simplified schematic view illustrating the use
of a sealing grommet according to the invention in connection with a
plenum providing a space for service elements and supplying conditioned

air under pressure for controlled discharge through selected openings

[00029] FIG. 18 is a top view of an alternate form of the new

grommet showing a pass-through element enveloped by the grommet seal.

[00030] Fig 19A is a side elevational view of an alternative
embodiment of a grommet according invention having a round configuration

for use in connection with a circular service opening.
[00031] Fig. 19B is a top plan view of the grommet of Fig. 19A.

[00032] Figs. 19C and 19D are cross sectional views taken

generally along lines 19C-19C and 19D-19D respectively of Fig. 19B.



[00033]Fig. 19E is an end el evational view of the gromret of Fig.19A
[00034]Fig. 19F is a bottom plan view of the grommet of Fig. 19A

[ 00035] Fiwo 200822 15a cross sectional view as taken genelPalllus2@loo89173 i ne
19G 19G of Fig. 19B. [00036]Fig. 19H is an enlarged fragnentary view of a
portion of the grommet shown in the encircled portion of Fig. 19F.

[ 00037] Fi gs. 20A and 20B are bottom and top perspective views respectively
of the gromret shown if Figs. 19A-19G [00038]Fig. 21 is a collective view
of the enbodinent of Fig. 19, conprisi8g top and front perspective views of
mal e and fermal e gronmet parts and enl arged, fragnentary views show ng

details of circled portions of the perspective views.
[00033] Fig. 19E is an end elevational view of the grommet of

Fig.19A.

[00034] Fig. 19F is a bottom plan view of the grommet of Fig.
19A.

[00035] Fig. 19G is a cross sectional view as taken generally
along line 19G-19G of Fig. 19B.

[00036] Fig. 19H is an enlarged fragmentary view of a portion of

the grommet shown in the encircled portion of Fig. 19F.

[00037] Figs. 20A and 20B are bottom and top perspective views
respectively of the grommet shown if Figs. 19A-19G.

[00038] Fig. 21 is a collective view of the embodiment of Fig. 19,
comprising top and front perspective views of male and female grommet
parts and enlarged, fragmentary views showing details of circled portions of

the perspective views.

[00039] Figs. 22A and 22B are an exploded view and a top
perspective view respectively of another embodiment of the invention, in
which the individual corrugated elements of the elastomeric seal are

arrayed in a circular configuration, sealing against a floor tile or the like.

[00040] Fig. 23 is a collective view comprising a bottom view and
a side view of the sealing element incorporated in the embodiment of Fig.
22.

[00041] Fig. 24 is a bottom perspective view of the sealing

element of Fig. 23.



[ 00039] Fi gs. 22A and 22B are an exploded view and a top perspective view
respectively of another enbodi nent of the invention, in which the

i ndi vi duaWocorvazgased el enents of the el astoneric seal &aca/tseoi@pad’sn a
circular configuration, sealing against a floor tile or the |ike.
[00040]Fig. 23 is a collective view conprising a bottomview and a side
view of the sealing elenent incorporated in the enbodi nent of Fig. 22.
[00041]Fig. 24 is a bottom perspective view of the sealing el enent of Fig.
23. 9 - DETAI LED DESCRI PTI ON OF THE9-NVENTI ON [ 00042] Referring now to the
drawings, and initially to Figs. 1-4 thereof, the nuneral 10 designates
generally a sealing gromet according to a preferred enbodi nent of the

i nvention. The grometDebhbEPIESCRIPEIANORATHE NN TIGNNed of two

hal f-sections 11, 12 of generally U shaped configuration Each frame
section 11, 12 has a back portion 60 and two opposed side portlons 62, 64
ext endi ng from opp8¥tle e,ﬁ%germg PO IiRe KrgyPes: @Hd goialigiRhiggf1-fhe back and

si de porti ons tffeofbiRe n@ﬂweﬂil3bQil’e§|§hé{te§|§§nélrally @y@élh§@rdmmbeé&dromﬁg)ss section
defined by a vertical wal see FEi dividing the frame into

i nner and out8?3BB??W%%@“b%W@e%HﬁHH%Wé@HPQ 3@ HH?W@t FRMZEREAl fl ange 16,

17, 18. The i kkidsidl fb@e f@hRAMRtwd Ralf-8dRiBAS M 112 dTgeRgaleo- sih@p@dl over a
generally rectan ul ar serV|ce openi ng, ( not shown) of. about by 8 inches in

si ze, althougﬁon guigtion- Fach Hade SeeiRn 1%3? hepa Bgeh Radien 8P af‘HéW‘i’ nvention nay
take a vari et yppdseairasorfishd 62, 6¢%xtdﬁmagﬂbﬁgopua@mb E QLB RIRITBAYKS -

(00043 Figs. L and & Tt fale o el hal{-gr et seet o
inverted L-shaped cross section defined by a vertical wall 13, 14, 15 (see
Fig. 7), dividing the frame into inner and outer portions, and an outwardly
extending horizontal flange 16, 17, 18. The illustrated grommet is intended
to be seated in or over a generally rectangular service opening (not shown)
of about 6 by 8 inches in size, although it will be understood that the
grommet of the invention may take a variety of shapes and sizes depending

upon requirements.

[00043] Figs. 1 and 2 illustrate individual half-grommet sections
that are configured to be securely but releasably joined together to form a
frame of closed, rectangular configuration. To this end, one half section 11
is a “male” section and is provided at free ends 66, 68 of the side portions
62, 64 with vertically extending, tapered tongue elements 19 arranged to be
received in complimentary shaped vertical grooves or slots 20 located at
corresponding positions in the opposite or “female” half section 12. The
slots 20 are open at the bottom and closed at the top, and are tapered to
correspond to the taper of the tongue elements 19 to provide a releasable,
friction fitting joint when the two frame sections 11, 12 are joined. See Figs.
12, 13. Desirably, the two frame sections 11, 12 of the grommet are not
symmetrical, in that both of the tongue elements 19 are provided on the
male frame section 11 and both slots 20 are formed in the female section
12. The free ends 66, 68 of the side portions 62, 64 of the U-shaped



that are configured to be securely but releasably joined together to forma
frame of closed, rectangular configuration. To this end, one half section
11 is a "wal2elr/eensi on and is provided at free ends 66, PE3/USR01I089133 de
portions 62, 64 with vertically extending, tapered tongue elenents 19
arranged to be received in conplinentary shaped vertical grooves or slots
20 | ocated at corresponding positions in the opposite or "female" half
section 12. The slots 20 are open at the bottom and cl osed at the top, and
are tapered to correspond to the tapedOef the tongue elenents 19 to provide
a releasable, friction fitting joint when the two frame sections 11, 12 are
joined. See Figs. 12, 13. Desirably, the two frane sections 11, 12 of the
gronmet are nfamalg framersectidn 13 aretthiag fldiend cepaléef heimybtedl s er 19 are
provi ded on t e i : ornmed in the
femal e secti ogﬁig.? a@gu&éﬁfeeﬁ%ﬁélsc%@g%@%upﬁée@g?h%&eégﬁ%l@ﬁ?a 2,64 of the

U shaped - 16ectioheghlhe dreramet todut Utiredlip eppeoprinigsciclastaaees. capabl e of bei ng
butted flush to or closely against an external confronting boundary

surface, enabling half-sections of the grommet to be utjilized in
appropriate cir cun[é‘?oéf‘ﬂces.P”[SG'GOWQ]QPB?@%gf‘ntﬂ“et'rb’eﬁg?fb@f"%h g¥the s i nventi on,

each of the Ushglwrrind satiBns eolihRsreSMetiky Sefori@blel segliifd Mefgéoz mabl e
seal ing nenber 21 form n%__an air barrier of unigue_ and advant ageous

confi gur at i on NG kel PHFenHpGuerRad advayrgerysenigp?ianod Por ned of a
relatively sokgalmgdndrherinabe ctRightel ®oRlonFbraERIdf @ rERERAY 8bft ¥ ch s _

i npervious to_air, and which is shaped in a repeati ng wave form propagating
over at |east ﬂax'wswqbdwe@fass%erwra%tﬁr'%mmmlsaergw%ﬁ % #He 28}V Hg menber,
but nmore typi @adHaped roan<pRatig WavePPFh ipfipaatifgovdnat Iehéter pdisteofpor ti on 64 of
the frame and for the ful] de(ﬁth of the frame. The co,rrﬁj)?%ted portion has a
corrugat ed fr &% WA Fukeridsathe]dhesepling Msarhardit 5i95e M8l 5o 98t r ee edge.
The corrugat edideIpeaions? to@id btbr 4ide p&Ebh 5206f thy fdafcodirbt Betignar d t he base

portion. Were the _corrugated portion extends for the full depth of the
seal i ng rrenbefj,eptf‘r?é”l?dc@’? oﬁﬂ‘? gq{r%aﬁd RpstianRasiaePragataddras R portion of the

frame. [00045pbniohRadialdads bbalba @ppexit o thd fex édyeemhé edrrudaid figpeat i ng wave
formis in the nature, of ? set ? dgep corrﬁggtions.ZZ gfi nEd by apex
portions 23 affdPPEAgs 'saYenyeTImasE IGuRIE aF PoseRMHOE YOGS e cr 0ss- sect i on
and gener a: I ycmel_ngltait@cabomm bxtpadd foPthe fdiPd&an BeGkisBglidghfe@pentnand trough
portions. n n i Sstr

tive but non-limtin apple of the invention, a
suit abl e formP8%€ BYHPH W@ %H‘baé?é %@eﬁa%p%'%’g?fﬁﬁﬁﬁ@& wave formin which
t he corrugations propagate parallel to a horizontal propagation axis (X)
(Fig. 1) and oscil par i i hatl [ Y)
orthogonal to the %gaga{r?{g%qlgﬁr%ea%ﬁ%ﬁtﬁgm\{gﬁﬁé‘f &)%?g%ﬁémgvi ng a 8
i nch by 6 i nclorfiriairethepehireigf a aet i deem tergaatisnsché¢fmed dyiapax of the seal i ng
menber can be _g. r Lhgs, wWith a
wave | ength (Bgrrt'gﬁg#%{“gﬂtg %@@@%ﬁg}%&@ﬁ@@gg%'_%& ugagghot%%%%ﬁbl%nch and an
anpl i t ude (paeat beherally vamicabwell poribnR5 axinecti)g bk apbwand kodgh nches (t he
term "anplit M-} - r | P Y -to-trough anplitude
of a wave for #g&'oﬁeﬁ]a%@;ﬁ:& é’%gv‘%)%&gﬂ hg&ﬁrﬁ %@p&{oﬁﬁ%hﬁ@t&&ﬁgy have a radi us
of about one- soitabihformohsealing Imeajeacwythaye akeorragatet mavgfimbiei ng connect ed
by the genera i - i g esiliently
def or mabl e at b\)lh}ég‘s‘iﬁé F%ﬁ@g\;{gﬁ%&?ﬁ%&%%ﬁgl%ggﬁg%o@géﬁﬁ%&%%@%&r’iﬁég11, 12, for
exanpl e in a (&f(Gigrd} anshostillatecparalfel {07 venticdl ogoitatlontaxisdf) hrthdgonpk opagat i on

(X) and oscil I : i p@%' i articularly
desirabl e, itk%b%g?éaé%n%ﬁﬁ% Waét gonrgrﬂgn gt erétb\/\ﬁ%e%‘(; W{SQL@Q bzlego be

sui tabl e, as kshdrofeorreningnan edeantade009 46)fBoration e thecseplingememher it i s
preferable to N : - eng nplitude over
the full widt ﬁg'ﬁ)*’é?@eﬁgﬁﬁggﬁﬁg‘?ﬁf@@f oSG ""tﬂr‘]\%&%&%ﬁgh&”m&% v However ,
wher e desi r ed/engtie(paraliel te itreprropagalign ewisyX)of abeilone inkd amgyanbe vari ed al ong
the width (pr i j r I i : al i ng nmenber.
I n general, ignﬁg@gggﬁ@ It tgtgOtsﬂgﬁgopgt&%p@?fgg?ﬁutﬁé%gfﬁéso@%tre?ﬁI ength (L) of
the corrugated portion of the sealing nenber 21 be fromabout 2 to about 6
times the wdth (W of the corrugated portion, where the arc length (L) is
the length of the arc created by the wave formand the width (W is
measured generally parallel to the propagation axis (X). Thus, where the
corrugated portion spans fromone side portion 62 of the frane to the other
side portion 64, the wwdth (W will be the distance between such side
portions. Also, in general, a ratio of anplitude of the wave formto its
wave |length desirably is a nunber greater than one. Thus, in the typical
and non-limting exanpl e above, a sealing nmenber for a grommet frame having

e o



- 12 - of the sealing nenber material, shape and size of sealing nenber 21,
t he shape and size of the pass-through el enent, etc. However, inasnmuch as
t he abil iwg20f1/hBSseal i ng nmenber to envel op and seal aPCUAK2@003B33t hr ough
el enent positioned in the grommet is a substantial function of the anount
of "excess" material surrounding the pass-through elenent, the ratio of arc
| ength to width should be such as to provide a desired degree of such
"excess" material. Typically, a ratio of 2 would be considered to be a
practical mninmm Ratios higher than18:5 may be appropriate where the
| ength of the corrugations (fromfixed ends to free ends) is longer than in
t he exanpl e descri bed herein, for exanple, or where the nmaterial of the
seal i ng nenberamplgudedsas ddedtimobghout,0e®asloTeapitotodgh amplitndriofd ng of t he
seal i ng nenbe [t : i r ant ageousl y
) (Nagé.fdéf:h) l?ﬁe éé&s '%gj, &o;;,sg,h]pé;t{oiﬂggf ﬁm%%é\)%%é?rﬁ%%% %ra%mé

are forned with side’flan I ng vertica romthe end-nost
corrugat i ons, ohakbuionefauirtbanchhwitk afljagenjereaRs i toughstbeingsoahestied t he f ul |

wi dt h of the j : i=C R LS b bt ck ends of the
corrugations gg%%}eﬁlﬂgf}[ﬂ%%%g-h:el%’ghlygggé@bger% 'gf&?%nﬁ{}vmth t he back
flange 28 at dhlervablaeat leagigetoviErg thell@ck aedion®Omf e feree 13 thefr U- shaped

support for t l: d Taactegal ; | ted to the
frame el ement Eﬁi@ﬁéi Q%? secﬁr}dr{;gg&?%@&?ioggg%&rﬁvgjgﬁozh ﬁ%}ﬁg%sdgg , 27, 28 to
the respecti veéXsandeosgiidtianeloh awes. | \Yhilegthe esaripediwavidomt srpartisatarlyons.  Thi s
can be done b}ﬁeéif’a%ﬁﬂ% éonté’rﬁPlQ@d‘f Stm aﬁther%ve%ﬁrﬁ%%?g%oﬁﬁd I n accordance

with a feature o e invention the sedling nmenber is co-nolded to the
frame such t havitabies ap lhgrejeferexgentipned28 are nol d- bonded to the franme walls
13, 14, 15. This provides a far superior joining of the conponents and

provi des manufacturi ng economes as well. The co-nol ding procedures require
certain conpati bi I[P?q4g|s bgP(/\%ré‘ﬁt"iaﬂ?aﬁP'&?ﬂé'Srfﬁ?féFq 4 oz WevVeRfB% i al  of the

seal i ng menbepseorstan®adeRagined digsiaideadveethe fult with of th@@eE]afsd shown in
Figs. 1 and 2, t_hegg%rru atirons 22 are integral with and fixed at their

back ends to PREOBLEIErEIIYLMOBOGE! ROURE W ERAEF S KIE Wa¥Ehi on from t he
back flange t ghgpd)@ehlierl o Binblitubeahe(abed awagmEwidab@ripadafidd i nch
beyond) a sealin W&la e 32 connecti ng qt@ﬂe out er elnds of the side portions
62, 64 of theaf“ﬁg epin (31099 @X}5roaf HiF 197879 BYRGIREE NenAre fids 858 %t t he
frame 11). TheénadtHeomgpakdsth ldriytisoicdrc idhath (L\WbERelcvRuddtedportiesbf s 11, 12 are

joined in the nner heretaof ore described, the corru ed . portions of the
seal i ng nenbePEaWﬁlmemmrgrﬁ?r@@? gAY agﬂﬂt %]mgsﬁ]gvggé]dﬂpﬂ/?{@onpressed to
as?ﬂt;re anbeffe@ﬁr%gme@g@rltilomlmmgeh theears Rabthng) i@HI@élZ%anm ogllﬂhecérctcmtéd/vo seal i ng
menbers abut. Addition Y, e cor ations 0 er ective gromret
Soctions 10 abe i wara Aha Wt RS eatore geBerely Parmle Sl of ot ho
cgrrugalgi ons @fop@_@@timfisi (t)ﬁ WﬁﬂéﬁQ\Fhefé)ihlb_@Urra@ﬂrer%lbbﬂi@hgg%r@ftﬁmbhe out er IendI
eages or corru at1 ons t he, ot I Sse 1 N nenper X apartlcu arly
advant ageous éﬁ’ﬁd’&ﬂ?ﬁrﬁ% Qﬁfthqfﬁ%m?%/@ﬁtoiﬂi?ﬁfﬁileﬁ?r%‘r@% ‘%‘ﬁﬁ‘;(&/@ "nd portion
of dt he fseal [ n?eM%nB&bétWe&@éﬁmﬂsiw pMiarPtsl.emdo,fim gfa@mzs rw;idfh Ibroadenrsmt he
end surface of the corrugatiqns., The en anges, of. opposed seal i ng nmenbers
oan Chus s erapreios BEiEdEve T o B TetalaRT Ry o SRERE ot Rlgnt one
becone sl i ght khanaide. dhuphase: gpicalmdume.lindingdempiosibivens sedlinghe seal i ng
menbers are displaced b ass-through el enents, or by t orary

di spl acenent s MAEAH (9P BIR FaPERATNE AN RETbINCP SRBUTAG Hiss- t hi ough

el ements. | n tbeartaddestly deacknesnibath S tcorruditionnbdch dagiag 2l preferably is in
the formof an aﬁtglggltgfﬁlgorti on which te | at, outer end portion

mpates in a f
29a. The {1 angBP Oty el § Wavs engl abekt bah Ak AT C 204 | s
di ?‘rgosed sgbslém@th' iﬁfldb}bum.5:irioglb§. amgwan @rlctlds}@trv\ﬂbfdsmheéigai ined t he Sﬁa| i ng
menber, substantia arallel .tg t ealin ng, 32, cont ajning the ends
0T e pr i mar SoRlB AR RSttt B AP PR 2 e B R, "t ot ol
form ng the cestiougatd length@d3 to widtla(vey wouls b @bpioginfatelgn3tdneA piefeardblends t her eof

teg aErBF ecor ' UQ?att%doffaFceleé\ngetH(?o Q/?Jtﬁ 1sosno'me'e/‘v%13?\r/]arialb|el,]%Jteééar;[ invgeona’[rr]]g ng ur#él Imting



- 14 - the material may have a thickness of about 0.075 inch at the fixed
end thereof and taper gradually or in steps toward the corrugated free end
portion twereufo2ensa final thickness of about 0.045 at wPrhE/uSeeofBangye
portion 29. [00050]As illustrated particularly in Figs. 1 and 2, and in
Fig. 15, and in accordance wth certain aspects of the invention, the outer
end portions of the corrugations 22 may advant ageously be forned with a set
of one or nore relatively shallow secondary (or "cross") corrugations 30,
31 which facilitate displacenent of th2-primary corrugations 22 caused by
the presence of a pass-through elenment and also inprove the ability of the
seal i ng nenber to envel op and seal around a pass-through el enent while

el sewher e nui of iersealingonesbermalkedalgshape andalizery sphlangendpbéretwtien opposed
seal i ng nenbe o) a gs. 1, 2 and
15, the seal|%ga%%ﬂ%£$£§%qﬁﬁkﬁ%ﬁﬁgﬁj ?%%E%m %ﬁtbbva%%b@ﬁ%2?§1%%rrugat|on 30
and a second (hemigity okibe saalingyneroberiganyaiop arld setharaumglaipagsde of t he
secondary cor E&eﬂ QQI%FHPa’osﬁ%ﬁé@%%ﬁegFo‘?ﬁﬂl Lheal sﬂB&énﬁa‘PfJnBﬁo b(;f‘tﬁé secondary
corrugation. e outer Secon ary corrugat |on may have an
anpl i tude of ab@unt@ O8E@s$ rmodterigltsureundirg ihﬁwss-ﬂﬁgmﬁme@bmugatl on 31 may
have a | esser fio sy ; ; t he
secondary corF%gg#Fkﬂgﬁwgto be c%ﬁg¥£§§33?9a %3?88&%%9F%§%gkﬁﬁgiﬁactlca
enbodi nent s ofuthexeepsemetasial. Eypically.@ retio ahporldde qoosidared b éagt h of t he
secondary cor By f 0 about

1:27. The arrpF)ltudéﬂ(pmI the g%%%n FiﬂE%S%gég&f%néﬁngéFé%&%]gg%tly | ess
than a typi calengtreofithe horaugstipnudenvixedreadp td fieg gndso isrlapgarithaisin22.

[ 00051] The se i parallel to a
secondary propagati ﬁ§§§%§g?%98%ﬁfgﬁer%%pl ﬁgg%ﬁ§”¥3M5%@?%ﬁ?ﬁ% pr opagati on
(X) and osci | kealingrimgmberajcdssofiexithe pri mary corrugatl ons. The - 15 -
secondary propagations oscillate nornal (i.e., perpendicular) to the

surface of the primary set of ¢ rru tions. 000 preferred

enbodi nent of the WﬁVént gﬁf”? b H@@E@Ht %éﬁqﬂénﬁﬁﬂﬁﬁgg”QTeare f or med
by Col ng di ngfr@fntebhe @ame? %Ilﬁ@f’ﬂ%@fﬂtﬁry\dtatﬂﬁfntd@@oué’flﬁm f‘gﬁ?éd meuaat 12. Th;e
CO-NnoD I Nng opegratli Vol ves pla 0] or ne ctions into a
7ol d and thor d419552% Af HARIATREIGALY Epmdhe BRC-most CELIOPTIRTSRber i nto t he
mol d. The co- KI'QHtlddaIﬂ@cIOﬂ@fg%tZS)NhlSh Bkt h @SOS the fliIoWITEh @hﬁeseaingng menber and

bonds its side and an 0, to si and back l1s 13, 14,
20708 the 1r amedcangwniohes e e hack elis et e AR AL. of the 11 ame

Zecti ogs alnd P:?ﬁe@g@l :jﬁégsld"ééﬂdh@é§ﬁﬁu]§6 2beoig P #id AR flaRg®p8larthko achi e\tl)le a
esired nol ecul ar bon e n the franes Ss. Desirably,
the frame sectPORE (§g§T %H%WW%? ”éremséjr‘?g aTS?‘BB?‘i/%lg}pBHE%tté ®and a styrene
3ased ga]E eri aEe@lM@hnétﬁbékB$h|e§@§lihg&anb@ﬁSIcah b8 asounife ts_ttui@fngrtnb aﬂd rigi d:j té
esire or t al so. t neces r lre rat or. the intende
oyl oo s PRt B By R et MRE ARk frcBs 2B 2 ZeURt & 21 o

t her nopl ast i Cr@pasﬁ\@mm aawEkaalt g, By e bahb&afrfe(yébﬁdrs RFR daanpany of

Wnona MN. A partic desirabl e ther stlc el astoner is offered by
Uhe RTP Compas abs By Heiahefs BrhER e, lnorbuprised P GBERgHS: fon kTP 5099
E x 123155A. Witk aifestumadiede maésiionahe s&aling exdnibet igtmaifet to et h a Shor e

duroneter of r OXi % 47A 2 necessary fir ratln UL94-40)
and, inport an?'%&' |S§C€ﬂ?§ % gnges §I%7 BgiaéesrinB@fst?Wﬁe? }:QS%? fagealisy he able to
di ssi pate eIedBroﬁﬂatﬁthhﬁM@@Saﬁﬁanp@ﬁWﬁﬂﬁM£bﬂhebﬁmﬁﬁmmﬁéamperations of a
data center. , , : ,

provides manufacturing economies as well. The co-molding procedures

require certain compatibilities between the frame material and the material

of the sealing members, to be described hereinafter.



[ 00053] Al t hough a thernoplastic el astomer material is particularly
desirable for use in the grommet of the invention, other materials can be
used to aMVantiAge1di t h an acceptabl e | evel of performan®€T/userodsanpl e,
non-t hernmopl astic el astoners or inconpatible elastoners may be utilized
where a nol ecul ar bond between the franmes - 16 - and the sealing nmenbers is
not a requirenent. In such cases, the sealing nenbers nay be secured to the
frames by suitabl e adhesi ves and/ or mechani cal fasteners. [00054]1n order
to take full advantage of the ESD chafdeteristics of the thernoplastic
el astonmer, provisions are made for causing a portion of the elastomer to
fl ow during the nol ding process to positions in which contact areas 36
formed thereby wi |00048] i nAslIsbownirckibs.comdetthecerrugatiphd? atei | e or ot her
gr ommet 'SUppOfrﬁégﬂgl Wil A e aPRR b%@ﬁe%sfomé ba ﬁgﬁgabg%nﬁ%xt%nﬁerv' ce
openi ng. For exahple, the elastoner nmay ow underné€ath the outwardly
ext endi ng hor inzeantieiver fagiten froeiribe badd]anyz tsaphint blightly heyandt(fee gr ommet i s
installed on ctri calaly e Lk j ki ed in data
centers) or o?%ﬁﬁhgbﬁﬁﬁg?PJg”ﬁﬁ?gﬁgﬁp%Fﬁ%hﬁg?%??g?céﬁ%fﬂﬁgﬁﬁﬁ%ﬁﬁg menber 21
will be in el eods dfdhé sidemetione 82i @hofithe framkd 1f 12 Ggnaringdhe tonpues/i de one or
nore conducti ; seal i H%ﬁﬁ f et i ¢ di scharge.
To advantage,wgﬁgﬁ%g%?%%fmg?%§§’gg'gggfﬂﬁo ed§ﬁﬁﬁ%¥ﬁﬁﬁ%’@ﬁitg§£ 16, 17
fully or part frameysegtifisridl @2 atr joked inptheenatinee helletndereydeagrdedi tieed wi t h,
fast ener Ope”'c{?;‘ih?ﬁ%é&?&i&% mﬁé%]é?iﬂb mibers WA iR eﬂe’kli&lﬁ@ dlaanges for
securing the gro t I n place. en“the grommet franme is i1nstalled and
secured with sestglysomprassed tasserrearseffentve serd@tongttieeseatide plapeng el ast omer
contact areas : ' d i\,C bth the
conducti ve su8§gﬁﬁﬂ§8§?ggé Iéggﬁ%m%%%g@%]Ogbﬁgﬁgwéﬁkéﬁggﬁgﬁﬁsggn be
provi ded for eblisiregpestiva gamptet spetions terareialitned daphasehsudnithaidee 16, 17, for
exanpl e, provi,di r j i pper portions
of the side oPg%ﬁgﬁ93§? éﬁﬁgf&¥%@%%%39@3383§%$§9ﬁ% B@ﬁ?&ﬁé@ﬁﬁnt, however,
is to provi dededly@buhibeeutar end gdgessof cognpations efthecsitheiessally (Fig. 6) in the
bottons of side (/s 13, 14 and flow channels 35 in outside surfaces of
such walls, to allow an interconnecting portion, preferably in the form of
a narrow strip 38 of elastoneric material, to flow underneath the walls 13,
146 Upwﬁr dhal ong t[bi&o4?1|- 1t a p@ﬂiﬁ@lbd;eawnfa@ggss éﬂé\@bﬁﬁﬁanﬁdlifdhé gen o]tht wa[) FI
under the horizonta anges. e notches and channel s preferably are
al i gned with {NENEQL &G ??6%‘83"9?.-3[5696?1‘?8 p(?ﬁé’ﬁngfl e §eRg e Bvi ded under
t he hori zont akorfrled n@@Sancehd/fahgé RO Whechrirbabdne tieasisesdriée @pth@uct i ve el ast oner
to fl ow outward alqnﬁ tfe bq{ om of _the hgri ontal flange and preferably to
Bt fhg @ S

fully or partF8Ifg? 988 PEOPRPSP INgMeARKIR AR ™6 in Figs. 6 and

9. The enci r ckdmgn aDsdaling caitectevah ttjugh it edpase® BBFudatiehebedoime proj ect a

short distance, (for exanple, about 0.015-025 inc bel ow t he bottom of the
hori zont al flaFéj%'yﬁHE‘gfrﬁq‘gPe 491Ng 1560 A% ¥NRY PP '8”%8{]%9\131%%”8 MNRLEh that, when

the grommet i ard displacdoasy passandegh elemed3e bt Mgtenipoeary dRp@eerhbntsl7 initially
rests upon thesﬁﬁci&clig&gcgntaotéportions 36. en t he gFonnet is
ti ght ened dowfeSHUA MO8} ERESBNINE HgFMOXEE PRSI oIS 'RMEN PTG contact areas
36 are conpr esisgwattd edbaiieng thaentetarigedol pefetabtf is gothd felesttan cal cont act .
[00056] Prefer abl Yt Sotfort Rt Bm et 2at bALPLSL PR 299 AN fdngBs

29 turns downwardly and the outer end portion 29a is disposed

substantially at right angles to the web material of the sealing member,

substantially parallel to the sealing plane 32 containing the ends of the

primary corrugations. To advantage, the thickness of the material forming

the corrugations 22 is tapered slightly from the fixed ends thereof to the

corrugated free end portion. As an illustrative and non-limiting example,



38 and corrugated portions are integrally fornmed in the nolding process,
such that the interconnecting portions connect the corrugated portion with
t he cont a®0 2ar1@ag115or ni ng a conti nuous el ectrical path Por/usee0l31ge of an
el ectrical charge fromthe sealing nenber to the flooring or other
gronmet - supporting structure. [00057]In the illustrated and preferred
enbodi mrent of the invention, the side walls 13, 14 of the franes 11, 12 are
formed with vertical fins 39 which project froma position adjacent to the
strips 38 of conductive el astoner extéhding vertically along the end walls.
The fins 39 serve, anong other things, to position the grommet in a service
opening and to protect the conductive strips from abrasive contact with

ot her surfaceiha/miatel'ialn‘h@hha@@ﬂlm{ee@rofiahoetrq-Qﬁﬁint:ﬂnet tbefigetend/e pat hway
provi ded by t |5 e of the

gr onmret sectlIg)H:lr‘lesréc;c])c E%gpergrajc}%a%yérql nv%%@ggsﬁ%wb&% elelés(at%\?\j/c) hal f frames
to form a gromnsiondferedfde edinglghickngpssaf abeut OtQﬂér%ﬂwr@d/fme@Qrt@nrcunstances
in which a sipgle U shaped grommet frame may be preferred. One such
circunstance is shown in Fig. 16, wherein it is desired to seal a service
opening 40 in a floor, cabinet, panel or other support surface structure

41, where the SerV[bGIQO]OpeV\lsﬂﬁljsﬁgtetj?paﬁl%ﬁlaﬂ?m rr@s PlRdrdd Dyantver un$ ace
structure 41 and in part b},/wtan adhacent bound arétI structure 'such as a

wal | di sposeda”?&a‘é’?%% BEPTRIAGPREASPT e INVA %Fhlea%ﬁerset”fjucture 41 and

form ng a conbbaighs Bgthb@urpd@dtwnw;zhee@eadvéma?é&maoec Bffed With 8 skegsi bl e, and
in some cases preferable, to jnstall a ng section_of a gronmet

into the serviPEeCbperi rl‘?&'“"Wtsﬁa'{%seé’?%%% Biog? ) eergeaatighs e lcor r ugat ed

portion of thehapahdingtetsprsemeht @nﬁebhmaﬁ,d;oa@glamis Zoheubsupgiey structure
42. For this confi uratlon ahalfﬁg rmi tion formed with a fenmale
frame sectionPESeRRRIP'E PRSSHROSER ofe Shi ap ?'é?ldf@prf)lﬁe Hiecildy B a nal e secti on

11, to enabl eséﬁlmfgeﬁ@lﬁb&ftobh@el@pgkﬁjwbrdaﬂa atpdssiftoddh élb@ehf iR section 12
to be positioned flush a%al nst the bounda struct

;
[ 00059] Pr ef er S5PYNCRRHBAHNERENG I eHHTR £I0RG e Sty BH”§§ '%ﬁ“'Yer?é‘t alled in the
servi ce openi Bgpdded sehrgnembers. uﬂnmeffbmﬁr&fmbdﬁ/ew@dd ifust@itedlif Fgse posi ti oned
agai nst the c %ronté ﬂ sur face deflq ar Ejéructure 42.
Because the cdrfagddedns redingieepeta dﬂC"é estan %gsfty‘B Pbrtions of the
seal i ng el erreabrrmambﬁeo%naIal@bbhd/(uln&ypmmdiwyeam@ga@‘ontsheThéarre wal I, this
w |l cause the e [of0) ations to b ressdsll htIy(eg

0. 010" o)t 6TRLURR &k SBROE LTSS TB0RROTAR FOAI BeXPng f omret s
according to tt’feeoutéw@t@bm@w e&Fudatio®NPboas@ehpld) th’r>e yiEed sdcpn@dryways, a common

usage is in connectlo rai sed f] oori.n tures of the t
e Al Ty omofaihihtpf 30 Moy by B e iseror Al Bl O B Midle diereras

under - f | oor Seé&ﬁldb@rcdﬂﬂugbm INGaPhBes a K68 gepldldreiRbsutnorEated to
servers and Otl'ngﬁlva\elle ?enggh g'fltﬁe geecongary corrugations may be constant at about
0.67 inch. In practical embodiments of the invention, a ratio of amplitude to
wave length of the secondary corrugations may be in a range of from about
1:13.5 to about 1:27. The amplitude of the secondary corrugations is
significantly less than a typical 1.5 inch amplitude of the primary

corrugations 22.

[00051] The secondary corrugations 30, 31 preferably propagate
parallel to a secondary propagation axis (Z) which is orthogonal to both the

propagation (X) and oscillation (Y) axes of the primary corrugations. The



- 19 - housed at the data center, and also forns a pl enum space for
supplying conditioned air under pressure for cooling of the devices. A
typi cal swiorowreangenent i s shown schematically in Fi g. PCT/USR4100B9173
illustrates a raised flooring structure 43 supported above a base floor 44,
typically by spaced apart vertical supports (not shown). An equi pnent rack
45 is supported on the raised floor 43, and typically contains a nunber of
devi ces (not shown) that nay be operating on a 24/7 basis. [00061] C osely
adj acent to the equi pnment rack 45, thé&5floor 43 is provided with one of
nore air discharge openings 46, which allow conditioned air supplied via a
pl enum space 47 between the base floor 44 and raised floor 43 to fl ow out
of the pl enunsegrdery propagiitisahesaj@tepumahgs., perpendicalar)do the sualace si ze,
shape, number ; j ide for a desired |level of cooling air
flowto the rSﬁﬁgi@ﬁﬁfiﬁﬁgéﬁﬁyﬁﬁﬁ§ﬁgd|y along the front of the rack
allowing the devices to draw in the cooling air by neans of internal fans.

Al so adj acent to t@espaCK M8 pteferfeS@hNodiReMRE Mdigvédfiont AEOugh which wires,
cabl es and other service elenents 49, 50 are gassed. The service el enents

49, 50 ext end CPHYGIRMSTAIBI BlegMsFhT ShaGouTe el InGRTdigFPdiRe ser vi ce

openi ng 48, Whiekfibdrswhie PRI fidnge E6Bhs e, @i ITHdi eahaltiBg opeeiibAgs 46 and may be
spaced sone distance therefrom El enents extendln%g%ho%%g a glven service

openi ng may bEVOYNRHBEEEHEP! BFfsTosNedfpReSEERQS ife FdReIF el ar r angement

of a particul ajediny hecmateRal of (ROSARY hehiRr Mité BRIRGBNThOLoMdind 7. a
seal i ng gromret ), fornmed of a@palr rommet half sections 10, 11 is

10 of ,
instal | ed i n CR&AiY} SiMudargousiy "ZFSthFée@ﬁ‘Eder"H%r andhende it pidR@Afs 49, 50 to

pass through bhe feiges 06, DNeBitdgidwlaht ®askals21g, 1al 1y opakbmg t he opening
agai nst the unlntenéﬁd | oss of conditioned air into the anbngﬂ% space. The

two hal f sect PBHON- RitIA cheyiNG EesRECiMFINAIGMYR Ok e dramesasfians:angt Bfmet to be

instal | ed witBealingresiHbdrs ARfLsEXé 86 palibkein\urde t6 hemBvY & désirdae di sconnect ed.
Li kewi se, in or - nemu;ng|ce el enents, or re-arrange

er to install - 20
previ ously ingtog‘?qugd%@i‘%ﬁ%we&‘ the {Eaesrrbtealng Megivers dPeabyelbsr at ed
easily, i41;3 nfﬁgggade%@iodsmiééﬁlse% Toirr'hté(ﬂ e{aa@réaasf F(?y@m@l?ﬁahﬁ thgbﬂ.styhielefser\éi ]g:e f
opent ng . . | r S an al ter e ang Si drre ormao
cbal'i ng or omPrSibEBraRRch 65 Al cRichar Makaal iapdht Sesroh ANGRgEH &
corrugated foussiaid for @emRmeseal alfinmemecédary e osthg(fee@entatded corrugati ons
nor flanges at the free ends of the The illustration of Fig.

or tions. S
18 shows a r ePaMCelASUtaRY GOMPEIIE BRGNSl (Y hegsaaloemerIvar ShE @ noh) servi ce
el ement passi fgrinbplastidelastsianckideidlpatailpleSronn i RITRTBRpaepeni ng seal ed

by two opposed, corrugated sealing. ers. It can be seen in Fig. 18 that

The. corr boat eviadi RO A Seia dirAuadt Caner i P R CaPdY and

di Zt or})ed, ar mearbTreldomp@hpagbKthaﬁidn@e@tbihﬁgdoyuﬁdwretksl @l@srgh@ticmeﬂlm ce $Iherrent

and substanti c get her,. along the central sealin ne. e

seal i ng gronngbé%g’&ﬁ%ﬁﬁﬁgeﬁ%?Bﬁm?kﬂéﬁﬂpﬁgﬂﬁﬁ '%?gpéﬁ&*WEﬁﬁi$W”§uperior air

barrier seal ubamaealfapprogineepusAdiasitee abedsens fikammng (Ypesimhi | e

[00064] 1 wi | PBCEaNEs Prdronp s de SRe e RRF S g R ams 7 O OmTEL
dissipate electrostatic charges that may develop in normal operations of a

data center.

[00053] Although a thermoplastic elastomer material is
particularly desirable for use in the grommet of the invention, other
materials can be used to advantage with an acceptable level of
performance. For example, non-thermoplastic elastomers or incompatible

elastomers may be utilized where a molecular bond between the frames



incorporating the principles of the invention need not be in the specific
formherein illustrated. A gromret section may, for exanple be fornmed in an
ext ended wengtin2and nmay be adapted to be cut to desiredPCEngRoS/034178 | ob
site and/or joined wth other sections, if desired. The seals may al so be
enpl oyed for purposes other than the accommodati on of pass-through

el enments, as in formng a seal between two extended panel sections, such as
a floor and wall. [00065]1n addition, although the sealing nmenbers of the

i nvention may be nmanufactured by nol dilg processes, and particularly co-
-21 - molding to frame sections, other procedures may be enployed to derive
the desired forns of sealing nenbers. [00066] The illustrated form of
corrugat ed seahi Hig seatihemeimbelsos hokd faquirementaria sectstdsgsthagéaligur ed.
e oo mdrAREEHA 96 QcllOd PRI (e MAELAANGpaYe Torre (or
ot her shapes) may be u Fized 1n the design and. rmanutacture of corrugat ed
seal i ng nenbemechanical dasiehaimit ageous that the wave form of the corrugated
portion has an arc length (L) significantly in excess of the width (W of
the corrugated portion (or of the qgenin%lbetmeen the side(gpntions of the

gromet frame). Pri@9%8flap| Jn ofdgelotakes il gevantags ofthe EBicRamstetislicy 2:1 to

about 6:1 so bhik thaiRpladtidaastomar, PréfisiehLare MadeSoPeRRMyRARresh oM t he
gronmet, the substantial "excess" arc |ength of the__cor_ru%at ed portion of

the seal i ng milfbErsteMabiodOW HEing deemaidingoesss e RESIHRISIR WIS parti al |y

unfol d at thecbeaatdress 36 fokred PRsshytvin 8 ghelettas® @bntabicvittoa Pedrttileal |y
surround and envel 05) t he pass-through el enent to both seal around the

P :
pass-t hr ough & 8REherogILtsHPRPHRG SYREITe ¥4yen Hf ToAENe!iSHEUNRT én?a pair of
seal i ng ”e”belé&vr&@penih?.()@@l?é & tide BRSIBHRF Nk flolvasdrmeatithguration is
assenbled froma pair o ogﬁosle hal f sections, _it |s not necessary that

the sealing | PHYEHYRYERANG ROt Fapedianges &dlisvgh hatpdied theet be a

straight |inegrdnimétis fstBe@0h tan ldifricay EstaRtRR froroeeleemgicawmde@nn coul d be of
arcuate, wavy or other conflgur tion above) as long as the

ng s viewed from

edge confi gur 81BHFEE) OF OfIgT FORFUCHYE:P %ﬁen@ﬁﬁ'@ﬁ%”aé%th&?ﬁﬁ'f ment ary such
that, in the akseree1eilBe Passctidyl estEMuBICEMWith thBeo6olé ko@oeider ee end
portions contact each other  over S’:{he full s.en th he seal ing |ine.

. of
[ 00068] Wi | e PR® CGMBRmENdYFtiveRRths TR theotrafiad Pege ftﬁ[:?'ﬁ&*{‘tﬁt%t? in two
mut ual 'y engagrabirge h@bladsgtade) e @omtadt are@ 36 positibhéd ik tieanuf actured in

two sections, flgﬁgnéé 1%f 15 ?u?ly%(raBgrftiiaﬁysen%flrcltebgr grg\é netr\jvigg crg%glyggsociated
with, fastener openings, such as screw holes 33, formed in the flanges for
securing the grommet in place. When the grommet frame is installed and
secured with screws or other fasteners (not shown) the underlying
elastomer contact areas 36 are compressed into good electrical contact

with the conductive support surface below.

[00055] Various arrangement can be provided for causing a flow
of elastomer underneath the flanges 16, 17, for example, providing one or
more gate openings (not shown) in upper portions of the side or back walls
13, 14, 15. One preferred arrangement, however, is to provide one or more
flow paths, comprising notches 34 (Fig. 6) in the bottoms of side walls 13,
14 and flow channels 35 in outside surfaces of such walls, to allow an
interconnecting portion, preferably in the form of a narrow strip 38 of

elastomeric material, to flow underneath the walls 13, 14, upward along the



- 22 - realized in structures in which one or nore wave form sealing
menbers are incorporated into a one-piece frane of closed configuration.

[ 00069] Thwowvarteasf orns of the invention illustrated heceiusamomarel ate to
gronmmets with corrugated portions that are configured in flat form where

t he propagation axis of the primary corrugations is |inear. However, it

w Il be understood that the corrugated portion the grommet may be forned as
an arcs or cylinder, or wave forns, for exanple, in which case the
propagation axis of the primary corrugéti ons woul d be correspondi ngly
non-linear, such as arcuate, cylindrical or wavy. For exanple, such a
nonl i near propagation axis could be an arc or spline in a plane parallel to
a pl ane defi nedtslse suecgsthergntiarfdvihenretvardlndsrribe horidoptal fidngesor r ugat ed

portion could = i r ti i j an arc in a
pl ane paralIegzigigﬂgigﬁggggF¥k%%:ggﬁFﬁgﬂﬁzg%éﬁgTg%inggﬁzﬂ e function
such gromet s helealdd, tHeenslingeneansaire peovifiedendpeitie hiorizartielflangrs cor r ugat ed
free end port bﬂﬂ/opfn tﬁ@ﬁwg%%‘éah&?% c%?ﬁﬁﬂéfﬂé%%@to%%% ﬂ&m\éﬁwaﬁ’? BBF@ a seal in
cooperation wth a boundary surface (planar or otherw se), for &xanple, or
wi th a second thgrlnttest ofdlag horidontdl frangeransrpreferally todwltyaaryari@tly | i near

confi gur at | O on 0fcii LIRSS QEhANE UPSEIEIEOBIIAY ChesaRlibing ©f ement s

coul d be nount Inasingle c rame of Torrespondi ng arcdate shape.
[ 00070] Fi gs. tontaat dreaq3d efdhe elastosres otiferehly posjestigeshopvdisianasr(fdrn whi ch

cor rugat ed Segkéﬁ&em?bﬁng@zg%éﬂzbélt}\?« tH@B@Ecﬁﬁ oFﬂé%%oi%‘{‘é] fliaﬂ%é:i gs. 1-17

are configure be nmounted in a Circular frane ant ageously forned
by two seni - cinateriahp? Raréunslingtthe serewdiole7d3 sauhethatowhen Hiei aiprn®bisof t he
seal i ng nenbe -al i b Bni i e pcular to a

seal i ng pIaneﬁ§gﬁ%§#g%§§ﬂgg6£?W2§ﬁh§ﬂ%ﬁgggiﬁﬁghﬁﬂwﬁgﬁiegg?ﬂgl: The
corrugat ed freecietiag portasteertiohs 8ac MVhasdhe aiprimpetie tigheneddyyoyvidiet slightly

beyond such sealelad: BRR st BRE Ho dAABRIAILIaRE85E A E5AiELsedThUS, the

seal i ng nenbers are conpresse en the frane sections are assenbled. The
char act eri sti tsesigblish@ ansiied leyelgdf gpedhelectricalzgntachr ef erabl y are as above
described with respect to operative ratios of wwdth to arc |ength,

anplitude to wave | ength, preferred materials, etc. To advantage, the nmain
o pr i mary corrugdPTBs 7ETREONofraTIAct Fogs oty Br R SOL RS r ugat | ons

83 as her et of gsendesaiigdied pomlofoaaenieg@iy fribd inee efmeg pribsnf Figs. 1-17.
[ 00071] The two %frru&ated seaILng n&nbers 70, 71 are gﬁsi.ioned to abut
each ot her wi SHCt Hal e ieiserGaiRg PETIPRR B CHBE CPEHER P HPHHAL ¥ a5 shown
Eest ijn Fig. %cojﬁ@t@ﬁia??ﬂﬁﬁﬁ@ﬂ&orﬂﬁu@tﬁs élb&riéﬁ??imrmeémge‘lﬁofaérso p][ ef ﬁr ably
ave downt ur ne anges ich maintain an effective seal even if the
opposed corruf I 's‘%ﬁéq,eofﬁ%n § RN MeMPST [oghe doP A e §HITPFlas shown
particul arly kopdorgsy stRRtuaeld 21, the sealing

[00057] In the illustrated and preferred embodiment of the
invention, the side walls 13, 14 of the frames 11, 12 are formed with vertical
fins 39 which project from a position adjacent to the strips 38 of conductive
elastomer extending vertically along the end walls. The fins 39 serve,
among other things, to position the grommet in a service opening and to
protect the conductive strips from abrasive contact with other surfaces
which might degrade or interrupt the conductive pathway provided by the

strips.



menbers 70, 71 are formed with generally sem -circular, vertically
extending fl anges 81, 82, respectively, integral with the corrugations 75.
The fl angwe 2811/028A5serve the function of the back and sipd@/ush@aygen’df the
previ ously described enbodinent. In this respect, in a particularly
preferred enbodi nent, the sealing nenbers can be co-nolded with the franes
73, 74 to provide an extrenely strong bond between the franes and sealing
menbers. Additionally, the side walls and/or outwardly extending horizontal
flanges of the franmes 73, 74 may be pidvi ded with openings (not shown) to
permt a flow of the material of the sealing nmenbers (e.g., thernoplastic
el astoner) underneath the outwardly extending horizontal flanges so that
the material, prefleecsdll y fheughdypiedlesagooidbadimnmetsechensed Figsod cont act
with the roo | F@@ﬁ

electrostatrcggﬁgfgggg F§%$¥ gﬁégg In s %%@?Oﬁggg?giihﬂﬂ(ﬂkeﬂalf
sections 73, tanfiguratios, f@ewetvarlcrl@rmrcametapmﬂ/ihmfr@SIpeletLi glapgdwi t h sl ots
79 and tongue 2 f-sections
around servicé eleﬁgﬁﬁggﬁgg%gg*&b”?d @P%g ﬁ%%@geﬁﬁﬁﬁ&@g?vgte openi ng.
[00074] The ci fBuvkereigrioantesirasitoegls sergcmpearsnaﬁ@mrﬂjﬂ@rr@bmeﬁ ool - | ess"
instal | ati on, géﬁeltopﬁfher Ly Pts*&ﬁaéé‘étﬁfk%ﬂe% ﬁér%tth ﬂc&o QHmQB,@erW Sé
securely plac in an ope ng in a tloor e, |ne Bane etc. (not
shown) wit hou!S ddfised epast byathhsndacepgifuciire ﬂhenﬂrrk@art Moan Aigcentd, cl | p

el ements 78 ,&ﬁg QB ® "& bl & &f & JerpimRit 74 to
engage the roor trnfgtF n th &?ra%)g ; %?%%rt@r %Rbr@reFf éppropreﬁate
fasteni ng el ererp§urfﬂ@ﬂster¢m)41r@ﬁgifcrrmmgseaortf@nﬁe@b@@dane&gfe@ﬁnﬁt flanges to
an underlying I [ f Qﬁ%ﬂ i ment of the
i nvention, shg\ﬁrvﬁp?géger Imfé%g[ﬁ% aQQgﬁgJégPlc%&t seeérq.{l&&grrn%%ﬂfa a c§| i ndrical
form with t héalhperiiag ia@rprametmt@ftheﬁewtﬁerqpeglagem'tmrae@sp@spdmreﬁ ng acircle
and the oscil lL,gtdoh+ VESHhO éﬂﬂ rﬁ%ﬁ (Hr oY sBRsed. The sealing
menber has an ?% ée)&rIZ‘%KS&"L%J %J;r?ory\%r&% o 8 |ch |pgbc§ nol ded with or
adhesi vel y ora@@h@ﬁhﬁb@ﬂF@nhgdeH@H2aF@a <ﬁ@ﬂ@M§W§1QZBWDﬁ§nmatkrng pl at e
92 is provi dedouichioli ifh SRS RARETSARKL 2 JoLIdbE BAGRA hO pass t hrough
openings 94 in the annular top tlange 91. grommet, I n operation, is
posi tioned overefereses ipane foiseasi m@awqcﬂoraﬂlt@@nal@lerfee Wsafﬁ”@rS"#}%\nel 96 and

secured therehgri)s é?“é@é?'tﬁ-‘e ﬁ&rrn@‘é’éct%rn @ttB% JodtibeatPrivsh(@ihsfiA@wn) directed

t hrough the spacer posts. | ength of the spacer posts advantageously is
such that the P@Mkﬁygﬁﬂﬁﬂgﬂche corrugatlons 97 are slightly conpressed
agai nst the surface of the tile or panel In a preferred fornr t he

corrugations 97 are forne th outtu ed flan e ﬁﬁg the s manner as
previ ousl y descrrH@ﬂ’@nbog)%%ﬁpy b 6¥?W”F%8mg 98 i BH‘@Pm grommet of

Figs. 22-24, trhtﬁesearhdertg)eﬁm@brer th@Genak of the fgienaTes whig 18 18 #€al surroundi ng
the service o en.n C? | es an.oth r s rvrg% elenents (not shown) can
be passed ositio agaln e confronting surface defined by the bound

structure 42. Because the corrugated free end portion of the corrugated

portions of the sealing element projects slightly beyond the ends of the

frame wall, this will cause the ends of the corrugations to be compressed

slightly (e.g., 0.010 inch) to assure an excellent seal.

[00060] Although sealing grommets according to the invention
can be employed in a variety of ways, a common usage is in connection
with raised flooring structures of the type typically employed in data
centers. Such raised flooring provides under-floor space for wiring and

other service elements connected to servers and other electronic devices



- 25 - through the opening and between the flanged | ower ends of the
corrugations 97 and the surface of the tile or panel 96. The deep

corrugat iwa0nfo2et1é seal i ng menber cause and enabl e t hePg&tusSeé1jo341AEr eof to
cl osely envel op and seal around the service elenents in a highly efficient
manner, with mniml |eakage of conditioned air. The function of the
circular gromet formis much the sane as that of the half-gromet shown in
Fig. 16, where the sealing elenment is confronted by a boundary surface,
such as a wall. In the case of the cid@ular grommet, the confronting
boundary surface is the tile or panel. [00077]1f desired, the corrugations
97 of the grommet of Figs. 22- 24 can be splayed outwardly fromtop to

bot t om i n t he hpusas ajtheadata gartat, @dd etsedointsa pladumfspeaerefor sUipmyinat ed

cylindrical c {: (o e g ; e shown in
Figs. 22-24 ngg&g sSﬁéﬁqufﬁéggigéﬁ”géggﬂﬁﬁto d%”%?l?ﬂ%@?&5%¥g., an arc,

not shown), perbogemed isshowvntsebemptigalfeth Badt/, ghichhéusyetasggaisedns pl aced in
contact with f i ; ce (not
shown) , eithe?oéﬁgﬁéﬁgﬁﬁ%gsPﬁggggg%g§§%£?%§% tqgaé F@%Eﬂﬁgﬁ%Fé¢he gr onmret
frame or seal epgrt et supeotsendi shgwagr B3 sqtineestiecki4dis suppordgdon [ 00079] Many

of Lhe pri noi Bleipiech ABBULESnANbARY BAAAES rokPSr JNESAARAG ol so, be

incorporated in to a gromet configuration (not own), in

whi ch a seal i thpt slayremperaling@or 247 Bhsiti n a circular frame and has a
corrugated portion formed with primary corrugations propagating in a circle
about a center of the gronmet and projectin radiaII%5inmardl fromthe

circular frame, wh8p0E1k he Gsehegdpcest Plaeadpaendoek 20 fhoteedsiivel v

di m ni shi ng waKsideaN@thhorer MR bk idieharge iopshiflgs M6, vitiéh gloamet . Secondary or
cross corrugations, if utilized, would gégg%?%te radially with respect to

the radial ly GPB¥EEd arsuPRifdiaalenum Ghyeas) ARe BRSENRO544 above,
seal i ng gr ommahg rase MBI How out of the plenum space. The discharge

openings 46 are of a suitable size, shape, number and location to provide
for a desired level of cooling air flow to the rack 45, typically upwardly along
the front of the rack, allowing the devices to draw in the cooling air by
means of internal fans. Also adjacent to the rack 45 is a service opening
48, through which wires, cables and other service elements 49, 50 are
passed. The service elements 49, 50 extend through the plenum space 47
and exit through the service opening 48, which is separate from the air
discharge openings 46 and may be spaced some distance therefrom.
Elements extending though a given service opening may be connected to
one or more racks, depending on the arrangement of a particular data

center.

[00062] In the arrangement of Fig. 17, a sealing grommet 10,
formed of a pair of grommet half sections 10, 11 is installed in the service
opening 48 to allow the service elements 49, 50 to pass through the service
opening while substantially sealing the opening against the unintended loss
of conditioned air into the ambient space. The two half sections, which may
be assembled on-site, enable a grommet to be installed without requiring

existing service elements to be disconnected. Likewise, in order to install



used in service openings in horizontal floor panels. Therefore, in the
foregoi ng description, sone features of the gronmmet have been defined with
respect twohorv@ensal and vertical directions, or upwar @#Casb2aomnsas d
directions, or the like. However, it will be understood that such
definitions are nerely for conveni ence as the grommet can be used and
installed in other orientations, such as in a service opening in a vertical
wal | panel, upside down in a ceiling panel, or in some other orientation.
Therefore the definitions of the featddes of the grommet with respect to
hori zontal /vertical or upward/ dowwards or the |ike are not absol ute
orientations, but nerely relative to the other features of the gromret.

[ 00081] It shookd sehvige ¢lemeanidcorse-eodngé ptevionsly dséalieflietenfentsrgherf t he

| nventi on herﬁHFm‘nbt‘éé% figit & b%@g?%?&dé&%g Rk gégﬁ&%édé}ﬁlﬁétb\é odylt not

limting of tHhe 1nvention, erence to t ol | owi ng
appended claihxamhmda@éﬂheamﬁgephemﬂynﬁ.and fair scope of the invention. -
27 - What is clainmed is: 1.A kit for a sealing gronmet, the kit conprising:

(a) first and second grommet parts each gromret part haylng a frame
and haying a seallmﬂ’%enbgw égHWéE?%ﬂ 8”?W€“¥$Qﬁﬂnmﬁﬁ€ﬂ§€HPlng menmber

form ng an ai kedRg'gréhmanscdoriihd@ aar,p@@teroﬂw@tumnmﬁ tih @Rich a(c) the corrugated
portion haylng%a set of corr gatlons a base portlon and haying a

corrugat ed fr ERTEGREHGFDioHAN %tﬁe?bhacsﬁ@'tlﬂ% %O%%@F?Wary (d) the corrugated

free end porticeru ddlﬁbﬁﬁnéﬁ@nbé@ﬂtttha‘frd@%ﬁﬂé@hh@cb@t\i@tldné hendase portion; and
(e) the first an econd arts being, adapted to be P05|t|oned wth

the corrugat e§Upraiiondi g gpg§§h%‘ﬁ§36 lativedy '@Eﬂerq.@ﬁ?téﬂ(erﬂ)rgrfaﬁtﬁé "eRereof in a
cl osel y abutt bAginch) %Nl@@%f&h"bnﬁﬂé’ss\(ﬂgtthrdu@ﬁassﬂénd@fd s Hchuwgadihens of the first

and second gr gpgrrr?rtnetpo%retn%ggglalg b?/lt\llvggggos!er& gorrugated sealing members. It
can be seen in Fig. 18 that the corrugated sealing members, although
considerably displaced and distorted, are able to closely and sealingly
envelop the service element and substantially close together along the
central sealing line. The sealing grommet of the invention thus provides a
significantly superior air barrier seal than sealing grommets of heretofore
known types while retaining or improving upon other advantageous

features of known grommets.

[00064] It will be evident that grommets and other seals
incorporating the principles of the invention need not be in the specific form
herein illustrated. A grommet section may, for example be formed in an
extended length and may be adapted to be cut to desired lengths at a job
site and/or joined with other sections, if desired. The seals may also be
employed for purposes other than the accommodation of pass-through
elements, as in forming a seal between two extended panel sections, such

as a floor and wall.

[00065] In addition, although the sealing members of the

invention may be manufactured by molding processes, and particularly co-



2.A kit for a sealing gromet as in claim1, wherein (a) each sealing
elenment is fornmed with a back flange extending along and integrally joined
wi t h t he we=elgaetison of the corrugated portion thereof PCan$201003910he frane
of each grommet part includes a back portion, and the back flange of the
sealing elenment is connected to the back portion. 3.A kit for a sealing
grommet as in claim2, wherein - 28 - (a) each sealing nenber is forned
with integral side flanges at opposite sides thereof; (b) the frane of
each grommet part includes spaced apaRt-side portions; and (c) the side
and back flanges of the sealing nenber are secured to and supported by the
respective side and back portions of the frame. 4. A kit for a sealing
gromet as i nneldingrioXramheeations, (off)ar ipeodedatesinmayrizgeemployest tesledvdtheded to t he

mgremrt i on %siFJEiefoFrﬁ@&S‘fPsea%g Aekblif Or a sealing gromret as in claim3,

[00066] The illustrated form of corrugated sealing member is both
efficient and easily manufactured. However, other repeating or non-
repeating (e.g., variable) wave forms (or other shapes) may be utilized in
the design and manufacture of corrugated sealing members. It is
advantageous that the wave form of the corrugated portion has an arc
length (L) significantly in excess of the width (W) of the corrugated portion
(or of the opening between the side portions of the grommet frame).
Preferably, the ratio of L to W is between about 2:1 to about 6:1 so that,
when a pass-through element is accommodated in the grommet, the
substantial “excess” arc length of the corrugated portion of the sealing
member enables the edge of the sealing member to partially unfold at the
location of the pass-through element and to partially surround and envelop
the pass-through element to both seal around the pass-through element

and to close the sealing line along which a pair of sealing members meet.

[00067] Where a grommet of closed configuration is assembled
from a pair of opposed half sections, it is not necessary that the sealing line
along which the respective sealing members meet be a straight line. In this
respect, the corrugated free end portion could be of arcuate, wavy or other
configuration (as viewed from above) as long as the edge configurations of
a pair of sealing members are complementary such that, in the absence of
a pass-through element, the corrugate free end portions contact each other

over the full length of the sealing line.

[00068] While the grommet of the invention is best manufactured
in two mutually engageable half sections and is most useful when

manufactured in two sections, many of the benefits of the invention may be



(a)the back and side flanges are co-nold bonded to the back and side
portions of the frane, respectively. 6. Akit for a sealing grommet as in
claim1l, wbhepsin211§a) each sealing nmenber is fornmed of &ATAISeewN3TRtiI cally
di ssipative elastonmeric material; (b) each franme has an inner portion
connected to the sealing nenber and an outer portion adapted to engage with
an electrically conductive grommet-supporting surface; (c) a contact
portion formed of electrostatically dissipative elastonmeric naterial is
positioned on the outer portion of th&2frame; and - 29 - (d)an

I nterconnecting portion of electrostatically dissipative elastoneric
material integrally joins the sealing nenber with the contact portion and
provi des a cordlirepinsstratiieas in edlichpnerorinasenviae fareedaating members are t he

contact por i Roychrekirho & 8he RSNl O UAIIRL AR BNC! I M 6, wherein = (2)

t he sealing MEMD e conta t portion an nterconnecting portion are
of unitary, nolded construction; and

[00069] The various forms of the invention illustrated hereinabove
relate to grommets with corrugated portions that are configured in flat form,
where the propagation axis of the primary corrugations is linear. However,
it will be understood that the corrugated portion the grommet may be
formed as an arcs or cylinder, or wave forms, for example, in which case
the propagation axis of the primary corrugations would be correspondingly
non-linear, such as arcuate, cylindrical or wavy. For example, such a non-
linear propagation axis could be an arc or spline in a plane parallel to a
plane defined by the (X) and (Y) axes. Alternatively, the corrugated portion
could be fan-shaped, with the propagation axis being an arc in a plane
parallel to a plane defined by the (X) and (Z) axes. The function such
grommets would be the same as above described, in that the corrugated
free end portion of the non-linear corrugated portion would form a seal in
cooperation with a boundary surface (planar or otherwise), for example, or
with a second grommet part of similar or complimentary non-linear
configuration, or a mating pair of arcuately configured sealing elements

could be mounted in a single closed frame of corresponding arcuate shape.

[00070] Figs. 19-21 illustrate an embodiment of the invention in
which corrugated sealing members 70-71 of the general type shown in
Figs. 1-17 are configured to be mounted in a circular frame 72,
advantageously formed by two semi-circular half-sections 73, 74. The
corrugations 75 of the sealing members are aligned in the same direction,
perpendicular to a sealing plane 76 extending between the sealing
members 70, 71. The corrugated free end portion of each sealing member
would project slightly beyond such sealing plane, absent the opposing
sealing member. Thus, the sealing members are compressed when the

frame sections are assembled. The characteristics of the sealing elements



(b) the frame defines a flow path to accommbdate a flow of el astoneric
material fromthe sealing nenber to the contact portion. 8 A kit for a
seal i ng gwormnafo2a8s5in claim 7, wherein (a) the franme hasTAS2a003@A73] y
extending flange on the outer portion thereof; (b) the contact portion is
positioned on an underside of the outwardly extending flange and projects
bel ow a bottom portion of the outwardly extendi ng flange whereby, when the
outwardly extending flange is secured to the gromret-supporting surface,
the contact portion is placed under eddpression. 9. A kit for a sealing
grommet as in claim8, wherein - 30 - (a) the outwardly extending fl ange
has a fastener opening therein for the reception of a fastener for securing
the flange toptdi@ragln/@mm abemsptwstiibey withr feapect to ¢ppratiiesraliosoet vidthh | eads to

the fastener qpghi I|¥L(d‘é)to§/\}39e e|n§ ﬁ?etfé}{éd"ﬁ%féﬂgé &cPeption at |east

partially surround g 't ast ener orm hg the contact
portion. 10. Aagvantdgs, the maialar ngmgnmtm@aw3| 7 ark &rmed WIW%pemdarx( a) each

seal ing membep, {30465 §959S héktrdRUelbelid Eithelfiord Wil'the
embodiment of Figs. 1-17.

[00071] The two corrugated sealing members 70, 71 are
positioned to abut each other with their respective corrugated portions in
phase, as shown best in Fig. 20. The corrugations 75 of the sealing
members also preferably have downturned flanges 77 which maintain an
effective seal even if the opposed corrugations become slightly misaligned

in use.

[00072] As shown particularly in Figs. 20 and 21, the sealing
members 70, 71 are formed with generally semi-circular, vertically
extending flanges 81, 82, respectively, integral with the corrugations 75.
The flanges 81, 82 serve the function of the back and side flanges of the
previously described embodiment. In this respect, in a particularly
preferred embodiment, the sealing members can be co-molded with the
frames 73, 74 to provide an extremely strong bond between the frames and
sealing members. Additionally, the side walls and/or outwardly extending
horizontal flanges of the frames 73, 74 may be provided with openings (not
shown) to permit a flow of the material of the sealing members (e.g.,
thermoplastic elastomer) underneath the outwardly extending horizontal
flanges so that the material, preferably somewhat electro-conductive,
makes good contact with the floor tile and provides a path for the

dissipation of electrostatic charges from the sealing members.

[00073] The two half sections 73, 74 of the grommet frame are

provided respectively with slots 79 and tongues 80 to accommodate



flexible, web-like elastonmeric material. 11.A kit for a sealing grommet as
in claim10, wherein (a)the corrugated portion of each sealing nenber is of
t aper ed twpcknggsiisarrowi ng fromthe base portion to theCtaseugasads free
end portion thereof. 12. A kit for a sealing grommet as in claim210, wherein
(a)the elastomeric material is a thernoplastic elastonmer. 13. A kit for a
sealing grommet as in claiml, wherein (a) the corrugations have wave
| engt hs and anplitudes; and (b) the anplitudes are equal to or greater than
the wave lengths. 14. A kit for a seatPhg grommet as in claim13, wherein -
31 -

assembly of the two half-sections around service elements (not shown)

already in place in a service opening.

[00074] The circular grommet of Figs. 19-21 is intended for “tool-
less” installation, in that it can be snapped or friction fit, or otherwise
securely placed in an opening in a floor tile, cabinet , panel, etc. (not
shown) without the use of a hand tool or the like. To this end, clip elements
78 may be formed on the exterior walls of the frames 73, 74 to engage the
floor tile when the frame is inserted. Where appropriate, fastening
elements (not shown) may be used to secure the grommet flanges to an

underlying support surface

[00075] In another preferred embodiment of the invention, shown
in Figs. 22-24, a sealing member 90 is of a cylindrical form, with the
propagation axis of its corrugated waves 97 forming a circle and the
oscillation axes of the waves being radially disposed. The sealing member
has an integral, annular top flange 91 which is co-molded with or
adhesively or otherwise joined with a backing plate 92. The backing plate
92 is provided with two or more spacer posts 93 arranged to pass through
openings 94 in the annular top flange 91. The grommet, in operation, is
positioned over a service opening 95 in a floor tile or other panel 96 and
secured thereto by suitable screws or other fasteners (not shown) directed
through the spacer posts. The length of the spacer posts advantageously
is such that the lower ends of the corrugations 97 are slightly compressed
against the surface of the tile or panel 96. In a preferred form, the
corrugations 97 are formed with outturned flanges 98 in the same manner

as previously described embodiments.

[00076] In the operation of the grommet of Figs. 22-24, the
sealing member 90 of the grommet forms a seal surrounding the service

opening 95. Cables and other service elements (not shown) can be passed



(a)a ratio of the anplitude to the wave length is in a range of from about
1:1 to about 2:1. 15.A kit for a sealing grommet as in claim13, wherein
(a) each wonreugetad portion has a width al ong a propagaPChUSaxio®3|ms an arc
| ength; and (b) a ratio of the arc length to the wwdth is in a range of
fromabout 2:1 to about 6:1. 16. A kit for a sealing grommet as in claiml15,
wherein (a) the frame of each gromet part has a back portion and two
spaced-apart side portions; and (b) the corrugated portion of the sealing
menber extends substantially from one28ide portion to the other side
portion and fromthe corrugated free end portion substantially to the back
portion of the frame. 17. A kit for a sealing grommet as in claim1, further
conprising: (tapughhibe openingand betweeh thehtanged lawesepd$ otibapri se primary

corrugations; co&%% atibl€9F 9hd aéu‘?igc Bf hb QI é}g)\éhglg%a Hilge, secondary

corrugations pro at1ng ort ogonal to a agation axis of the primry
corrugati ons; cor(rugatlph@ofstbe@ﬁdmlgyn@fnlmrwgase @memﬁfs& theanatatel thereefl to a

surface of t h?o a&éf?éﬁve‘&ﬁ; ar%fse(épérroHH@Heoéﬂé%ice elements in a highly efficient

manner, with minimal leakage of conditioned air. The function of the
circular grommet form is much the same as that of the half-grommet shown
in Fig. 16, where the sealing element is confronted by a boundary surface,
such as a wall. In the case of the circular grommet, the confronting

boundary surface is the tile or panel.

[00077] If desired, the corrugations 97 of the grommet of Figs. 22-
24 can be splayed outwardly from top to bottom in the form of a truncated

cone instead of the illustrated cylindrical configuration.

[00078] A grommet of the general type shown in Figs. 22-24 may
also be formed as a portion of a cylinder (i.e., an arc, not shown),
positioned with the flanged ends of the corrugations placed in contact with
a confronting boundary surface and a closure surface (not shown), either
external or incorporated into the structure of the grommet frame or sealing

member, extending across the chord of the arc.

[00079] Many of the principles, features and advantages of the
invention can also be incorporated in to a grommet of circular configuration
(not shown), in which a sealing element is mounted within a circular frame
and has a corrugated portion formed with primary corrugations propagating
in a circle about a center of the grommet and projecting radially inwardly
from the circular frame, where the primary corrugations have a
progressively diminishing wave length from outside to inside of the
grommet. Secondary or cross corrugations, if utilized, would propagate

radially with respect to the radially disposed corrugations.



WD 2011/ 022115PCT/ US2010/ 039173 - 32 - 18. A kit for a sealing

gronmet as in

claim17, wherein (a)the secondary corrugations have anplitudes
subst ant iaDI2g1192ed15er t han anplitudes of the primary coPCug®eé10/03917319. A ki t

for a sealing gromet as in claim 18, wherein (a) the set of
corrugations includes first and second secondary corrugations
primary corrugations; and (b) the secondary corrugations are
di m nishing anplitude in a direction fromthe corrugated free
to the base portion of the corrugated2poertion. 20.A kit for a
grommet as in claim19, wherein (a) the primary corrugations

secondary
formed on the
of

end portion
seal i ng

have

anplitudes of about 1.5 inches; (b) the first secondary corrugation has an

anpl i tude of about[o®s0i50 Ascliscusged above, sealing grommets are commonly

used in service openings in horizontal floor panels. Therefore, in the

foregoing description, some features of the grommet have been defined
with respect to horizontal and vertical directions, or upward and downward
directions, or the like. However, it will be understood that such definitions
are merely for convenience as the grommet can be used and installed in
other orientations, such as in a service opening in a vertical wall panel,
upside down in a ceiling panel, or in some other orientation. Therefore the
definitions of the features of the grommet with respect to horizontal/vertical
or upward/downwards or the like are not absolute orientations, but merely

relative to the other features of the grommet.

[00081] It should thus be understood that the specific forms of the
invention herein illustrated and described are representative but not limiting
of the invention, and reference should be made to the following appended

claims in determining the full and fair scope of the invention.



(c) the second secondary corrugation has an anplitude of about 0.025 inch.
21. A kit for a sealing gromret as in claim?20, wherein (a) the secondary
corrugat iwa0tizzeldave | engt hs of about 0.067 inch; (bPpCrhs2610/034173
secondary corrugation is positioned adjacent the corrugated free end
portion of the corrugated portion; and - 33 - (c) the second secondary
corrugation is positioned between the first secondary corrugation and the
base portion of corrugated portion. 22. A kit for a sealing grommet as in
claim 17, wherein (a)the secondary ceBfugati ons have wave | engths
substantially greater than anplitudes thereof. 23. A kit for a sealing
grommet as in claim22, wherein (a)a ratio of anplitude to wave | ength of
t he secondarWhaids elageadiens is in a

1. A kit for a sealing grommet, the kit comprising:

(@) first and second grommet parts;

(b)  each grommet part having a frame and having a sealing member

connected to the frame, the sealing member forming an air barrier and having

a corrugated portion;

() the corrugated portion having a set of corrugations, having a base

portion, and having a corrugated free end portion opposite the base portion;

(d)  the corrugated free end portion being resiliently deformable toward the

base portion; and

(e) the first and second grommet parts being adapted to be positioned

with the corrugated free end portions of the corrugated portions thereof in a

closely abutting relationship and with the set of corrugations of the first and

second grommet parts being aligned in phase.

2. A kit for a sealing grommet as in claim 1, wherein

(a) each sealing element is formed with a back flange extending along and
integrally joined with the base portion of the corrugated portion thereof; and
(b)  the frame of each grommet part includes a back portion, and the back

flange of the sealing element is connected to the back portion.

3. A kit for a sealing grommet as in claim 2, wherein



range of from about 1:13.5 to about 1:27. 24. A kit for a sealing gromret
as in claim17, wherein (a)the secondary corrugations extend from adj acent
t he corrwyaned/®2ené end portion of the corrugated porti ®@aTUSRO1QOMIICXI mat el y
one half of a depth dinmension of the corrugated portion as neasured from
the corrugated free end portion to the base portion thereof. 25. A kit for
a sealing grommet as in claim1 wherein (a) the corrugated free end
portion of the corrugated portion has an end flange portion; and (b) the
end flange portion follows a path of -2he set of corrugations and is

di sposed at an angle relative to a direction fromthe corrugated free end
portion to the base portion of the corrugated portion. WO

2011/ 022115RaT/ Us2g s¢aiB9 1Tgnber3g forne@. with kitegrélmideaflgegsisiaippgesiienet as in
claim 25, wherein (a)the end flange portion conprises an arcuately
downt ur ned esiftgs thereof;

(b)  the frame of each grommet part includes spaced apart side portions;
and
(c)  the side and back flanges of the sealing member are secured to and

supported by the respective side and back portions of the frame.

4. A kit for a sealing grommet as in claim 2, wherein

(@)  the back flange is co-mold bonded to the back portion of the frame.

5. A kit for a sealing grommet as in claim 3, wherein
(@) the back and side flanges are co-mold bonded to the back and side

portions of the frame, respectively.

6. A kit for a sealing grommet as in claim 1, wherein

(@) each sealing member is formed of an electrostatically dissipative
elastomeric material;

(b)  each frame has an inner portion connected to the sealing member and
an outer portion adapted to engage with an electrically conductive grommet-
supporting surface;

() a contact portion formed of electrostatically dissipative elastomeric

material is positioned on the outer portion of the frame; and



extremty of the sealing nenber. 27. A kit for a sealing grommet as in
claim25, wherein (a)the first and second grommet parts are adapted to be
posi ti onasowntn2eié corrugated free end portions of thePCorUSagadd7porti ons
thereof in a closely abutting relationship, with the set of corrugations of
the first and second gromret parts aligned in phase, and with the
corrugated portions thereof in conpression against each other. 28. A kit
for a sealing gromet as in claim27, wherein (a) each corrugated portion
has a depth dinension of about three-2%ehes as neasured fromthe corrugated
free end portion to the base portion thereof; and (b) the first and second
gromet parts are adapted to be positioned with the corrugated free end
portions of (the esorintetreneectiporpdriiers of leackostatically didsinsdivy eldsternénty
relationship, with the set of corrugations of the first and second grommet
parts al i gnedateralphtegegllywpinh thesegting uginkss Wit tthe reontakie pedibni andconpr essi on
agai nst each other, and with the base portions thereof spaced apart about

0. 020 i ncheorovdes 2 hartinuaiig electiealdwh foai the sealing membaketoctbe cagtatted porti ons
of about three inches. WD 2011/022115PCT/US2010/039173 - 35 - 29. A kit for
a sealing grronieet as in claim 28, wherein (a) each frane is of U shaped
configuration and is conprised of a back portion and two spaced apart side
portions;

7. A kit for a sealing grommet as in claim 6, wherein

(a) the sealing member, the contact portion and the interconnecting portion
are of unitary, molded construction; and

(b)  the frame defines a flow path to accommodate a flow of elastomeric

material from the sealing member to the contact portion.

8. A kit for a sealing grommet as in claim 7, wherein

(@) the frame has an outwardly extending flange on the outer portion
thereof;

(b)  the contact portion is positioned on an underside of the outwardly
extending flange and projects below a bottom portion of the outwardly
extending flange whereby, when the outwardly extending flange is secured to
the grommet-supporting surface, the contact portion is placed under

compression.

9. A kit for a sealing grommet as in claim 8, wherein



(b) each side portion haying an end face, and the two end faces defining an
end pl ane between them (c) the frames of the first and second gronmet
parts beiwQ2adapetad to be joined at the end faces; and PCajuseoe/03\as i ng
menber of each gromret part extendi ng approxi mately 0.010 i nch beyond the
end pl ane when not joined with another grommet part, and each sealing
menber bei ng conpressed to the end plane when the franmes are joined. 30.A
kit for a sealing grormmet as in claiml1, wherein (a)the first and second
grommet parts are adapted to be positBoned with the corrugated free end
portions of the corrugated portions thereof in a closely abutting
relationship, wth the set of corrugations of the first and second gromret
parts aligndéd) i nthehaigwardynextending flargechas adeatener ppeningikereinefoedfe i n
conpressi on agai nst each other. 31. A kit for a sealing grommet as in claim
30, wher ei n recepen -of g #gstenee Hoc secuwigattbd fipngeitonthdagrommeepuppadingensi on of
about three inches as neasured fromthe corrugated free end portion to the
base porti orsutfaes;eof ; and (b) the first and second grommet parts are
adapted to be positioned with the corrugated free end portions of the
corrugat ed fb)ti theflowheatietsfads tp theddsterwdrppaniogitandg rel ati onship, with the
set of corrugations of the first and second gronmmet parts aligned in phase,
wi th the cor(eugathedfiperpationscludes @oportion cinfpasispartalyagairendingatite ot her, and
wi th the base portions thereof spaced apart about 0.020 inches |ess than
twi ce the ddpstenetiopenisgdar iofminbdheeantagjapdignporti ons of about three inches.
32A kit for a sealing grommet as in claim1, wherein

10.  Akit for a sealing grommet as in claim 1, wherein
(a) each sealing member is of molded construction and formed of thin,

flexible, web-like elastomeric material.

11.  Akit for a sealing grommet as in claim 10, wherein
(a) the corrugated portion of each sealing member is of tapered thickness

narrowing from the base portion to the corrugated free end portion thereof.

12.  Akit for a sealing grommet as in claim 10, wherein

(@) the elastomeric material is a thermoplastic elastomer.
13.  Akit for a sealing grommet as in claim 1, wherein
(a) the corrugations have wave lengths and amplitudes; and

(b)  the amplitudes are equal to or greater than the wave lengths.

14.  Akit for a sealing grommet as in claim 13, wherein



(a) each franme of the first and second grommet parts is of a U shaped
configuration having spaced apart side portions and a back portion; and

(b) the fweares/®2amé nut ual |y i nterconnecting el enments f ®CTASCW0i089173 he
frames together to forma frame assenbly of closed configuration. 33.A kit
for a sealing gromet as in claim32, wherein (a) the nutually

i nterconnecting el enents conprise nutually engageabl e tongue and groove

el enents at outer ends of the side portions of the frane; and (b) the
tongue and groove el enents of each frdhe are oriented perpendicular to a

pl ane defined by the U shape of the frame, whereby two - 37 - franes may
be interconnected to forma frane assenbly by novenent of one of the franes
with respect(@ o ahetioehibe amplituddite éog iveve [gogfheindh eubage pofrgacihopl ane.  34.
A kit for a sealing grommet as in claim33, wherein (a)the frane of one of
the first arld! tetfonti2grormet parts is forned with a tongue el enent at the
end of each of its side portions and the frane of the other of the first
and second gronmet parts is formed with a groove el enent at the end of each
of its side portions. 35. The combination of a sealing grommet, a surface
structure arld. a Bditiers sealing grammet, astinglagotBi whereion conpri si ng:

(a) each corrugated portion has a width along a propagation axis and an
arc length; and
(b)  a ratio of the arc length to the width is in a range of from about 2:1 to

about 6:1.

16.  Akit for a sealing grommet as in claim 15, wherein

(@) the frame of each grommet part has a back portion and two spaced-
apart side portions; and

(b)  the corrugated portion of the sealing member extends substantially
from one side portion to the other side portion and from the corrugated free

end portion substantially to the back portion of the frame.

17.  AKkit for a sealing grommet as in claim 1, further comprising:

(a)  the corrugations of the set thereof comprise primary corrugations;
(b)  the corrugated portion having a set of secondary corrugations
propagating orthogonal to a propagation axis of the primary corrugations;
() the secondary corrugations oscillating normal to a surface of the

primary set of corrugations.



(a) the grommet having a frame and having a sealing nenber connected to the
frame, the sealing nenber formng an air barrier and having a corrugated
portion; woOlpivdreri6or rugat ed porti on having a set of coPCEg®eél0mM3917havi ng a
base portion, and having a corrugated free end portion opposite the base
portion; (c) the corrugated free end portion being resiliently defornmable
toward the base portion; (d) an opening in the surface structure, the
openi ng bei ng bounded by the surface structure and the boundary structure;
(e) the surface structure and the bouBdary structure being in fixed
positions relative to one another; and - 38 - (f)the grommet being

di sposed in sealed relation to the opening and the corrugated free end
portion of the corrugated portion of the sealing nenber being disposed in
contact with or closely adjacent the boundary structure. 36. A conbi nation
of a seal i ng'8gr ofnkiitior aasealing grenmetrasdn gleén dAdwherbioundary structure as in
claim35, wherein (a) the sealing elenent is forned with a back flange

ext endi ng al(ahg thedsecondagy aprygationsieayednplitudes sbbstentipdy simeherdhan he

corrugated portion thereof; and
amplitudes of the primary corrugations.

19.  Akit for a sealing grommet as in claim 18, wherein

(a) the set of secondary corrugations includes first and second secondary
corrugations formed on the primary corrugations; and

(b)  the secondary corrugations are of diminishing amplitude in a direction
from the corrugated free end portion to the base portion of the corrugated

portion.

20.  AKkit for a sealing grommet as in claim 19, wherein

(@) the primary corrugations have amplitudes of about 1.5 inches;

(b)  the first secondary corrugation has an amplitude of about 0.050 inch;
and

() the second secondary corrugation has an amplitude of about 0.025

inch.

21.  AKkit for a sealing grommet as in claim 20, wherein
(@) the secondary corrugations have wave lengths of about 0.067 inch;
(b)  the first secondary corrugation is positioned adjacent the corrugated

free end portion of the corrugated portion; and



(b) the frame includes a back portion, and the back flange of the sealing
el ement is connected to the back portion. 37. A conbination of a sealing
gronmet , wWoorf@ensstructure and a boundary structure a®Ciruset18ios13s,
wherein (a) the sealing nmenber is forned with integral side flanges at
opposite sides thereof; (b) the frame includes spaced apart side portions;
and (c) the side and back flanges of the sealing nenber are secured to and
supported by the respective side and back portions of the frane. 38. A

conbi nation of a sealing gromet, a s88face structure and a boundary
structure as in claim36, wherein (a)the back flange is co-nold bonded to

the back portion of the franme. WD 2011/022115PCT/US2010/ 039173 - 39 -
() the second secondary corrugation is positioned between the first

secondary corrugation and the base portion of corrugated portion.

22.  Akit for a sealing grommet as in claim 17, wherein
(a) the secondary corrugations have wave lengths substantially greater

than amplitudes thereof.

23.  AKkit for a sealing grommet as in claim 22, wherein
(a) aratio of amplitude to wave length of the secondary corrugations is in a

range of from about 1:13.5 to about 1:27.

24.  AKkit for a sealing grommet as in claim 17, wherein

(@) the secondary corrugations extend from adjacent the corrugated free
end portion of the corrugated portion for approximately one half of a depth
dimension of the corrugated portion as measured from the corrugated free

end portion to the base portion thereof.

25.  Akit for a sealing grommet as in claim 1 wherein

(@) the corrugated free end portion of the corrugated portion has an end
flange portion; and

(b)  the end flange portion follows a path of the set of corrugations and is
disposed at an angle relative to a direction from the corrugated free end

portion to the base portion of the corrugated portion.



39. A conbi nation of a sealing grommet, a surface structure and a boundary
structure as in claim37, wherein (a)the back and side flanges are co-nold
bonded t owvOheltireksand si de portions of the frane, resp@CTiUsRI1P/ 039103 A
conbi nation of a sealing gromret, a surface structure and a boundary
structure as in claim36, wherein (a) the sealing nmenber is fornmed of an
el ectrostatically dissipative elastoneric material; (b) the frame has an
i nner portion connected to the sealing nenber and an outer portion adapted
to engage with an electrically condueB4ve gromet-supporting surface; (c)
a contact portion forned of electrostatically dissipative elastoneric
material is positioned on the outer portion of the frane; and (d) an

i nterconnecting portion of electrostatically dissipative el astoneric
material integrally joins the sealing nmenber with the contact portion and
provi des a &nt i Akdder aseating graimetasin Clegm2bhwehereial i ng nenber to the
contact portion. 41. A conbination of a sealing gromet, a surface structure
and a bounddey sthewrndifleegasoitian chmbrisestn atheately slownturned end

extremity of the sealing member.

27.  AKkit for a sealing grommet as in claim 25, wherein

(a) the first and second grommet parts are adapted to be positioned with
the corrugated free end portions of the corrugated portions thereof in a closely
abutting relationship, with the set of corrugations of the first and second
grommet parts aligned in phase, and with the corrugated portions thereof in

compression against each other.

28.  AKkit for a sealing grommet as in claim 27, wherein

(@)  each corrugated portion has a depth dimension of about three inches
as measured from the corrugated free end portion to the base portion thereof;
and

(b)  the first and second grommet parts are adapted to be positioned with
the corrugated free end portions of the corrugated portions thereof in a closely
abutting relationship, with the set of corrugations of the first and second
grommet parts aligned in phase, with the corrugated portions thereof in
compression against each other, and with the base portions thereof spaced
apart about 0.020 inches less than twice the depth dimension of the

corrugated portions of about three inches.



- 40 - (a) the sealing nenber, the contact portion and the interconnecting
portion are of unitary, nolded construction; and (b) the frane defines a
fl ow pat wbaoadeomyodate a fl ow of el astoneric materi al PCTasee®3wenl i ng
menber to the contact portion. 42. A conbination of a sealing gromret, a
surface structure and a boundary structure as in claim4l, wherein (a) the
frame has an outwardly extending flange on the outer portion thereof; (b)
the contact portion is positioned on an underside of the outwardly
extendi ng flange and projects bel ow a3Boettom portion of the outwardly
extendi ng fl ange whereby, when the outwardly extending flange is secured to
t he grommet - supporting surface, the contact portion is placed under
conpression. 43. A conbination of a sealing grommet, a surface structure and
a boundary structure as in claim42, wherein (a) the outwardly extending
fl ange has &9% asf\kitder praiinggrantreetedsin cam £Rewheseidpt i on of a fastener for
securing the flange to the gromret-supporting surface; (b) the flow path
| eads to thdaf aseesieiraropismfhgshaped configuration and is comprised of a back

portion and two spaced apart side portions;

(b)  each side portion having an end face, and the two end faces defining

an end plane between them;

(c)  the frames of the first and second grommet parts being adapted to be

joined at the end faces; and

(d)  the sealing member of each grommet part extending approximately

0.010 inch beyond the end plane when not joined with another grommet part,

and each sealing member being compressed to the end plane when the

frames are joined.

30.  AKkit for a sealing grommet as in claim 1, wherein

(@) the first and second grommet parts are adapted to be positioned with
the corrugated free end portions of the corrugated portions thereof in a closely
abutting relationship, with the set of corrugations of the first and second
grommet parts aligned in phase, and with the corrugated portions thereof in

compression against each other.

31.  AKit for a sealing grommet as in claim 30, wherein



(c) the flow path includes a portion at |east partially surrounding the
fastener opening, for formng the contact portion. -41 - 44.A conbination
of a sealwoagograermst, a surface structure and a boundar PCIUSAEHOBHETRS | n
claim 36, wherein (a)the sealing nenber is of nolded construction and is
formed of thin, flexible, web-like elastoneric material. 45. A conbination
of a sealing grommet, a surface structure and a boundary structure as in
claim44, wherein (a)the corrugated portion of the sealing nmenber is of
t apered thickness narrowing fromthe-B@se portion to the corrugated free
end portion thereof. 46. A conbination of a sealing gromet, a surface
structure and a

(a)  each corrugated portion has a depth dimension of about three inches

as measured from the corrugated free end portion to the base portion thereof;
and

(b)  the first and second grommet parts are adapted to be positioned with
the corrugated free end portions of the corrugated portions thereof in a closely
abutting relationship, with the set of corrugations of the first and second
grommet parts aligned in phase, with the corrugated portions thereof in
compression against each other, and with the base portions thereof spaced
apart about 0.020 inches less than twice the depth dimension of the

corrugated portions of about three inches.

32 A kit for a sealing grommet as in claim 1, wherein

(a) each frame of the first and second grommet parts is of a U-shaped
configuration having spaced apart side portions and a back portion; and
(b)  the frames have mutually interconnecting elements for securing the

frames together to form a frame assembly of closed configuration.

33.  Akit for a sealing grommet as in claim 32, wherein

(@)  the mutually interconnecting elements comprise mutually engageable
tongue and groove elements at outer ends of the side portions of the frame;
and

(b)  the tongue and groove elements of each frame are oriented

perpendicular to a plane defined by the U-shape of the frame, whereby two



boundary structure as in claim44, wherein (a)the elastoneric nmaterial is a
t hernopl astic el astoner. 47.A conbination of a sealing grommet, a surface
st ruct ur evandiizn2poandary structure as in claim36, wher@&Ch/Usa)10fbm73
corrugati ons have wave | engths and anplitudes; and (b) the anplitudes are
equal to or greater than the wave | engths. 48. A conbination of a sealing
gromet, a surface structure and a boundary structure as in claim47,
wherein - 42 - (a)a ratio of the anplitude to the wave length is in a range
of fromabout 1:1 to about 2:1. 49. A-8b6rbi nation of a sealing gromet, a
surface structure and a

frames may be interconnected to form a frame assembly by movement of one
of the frames with respect to the other in a direction perpendicular to each

plane.

34.  AKkit for a sealing grommet as in claim 33, wherein

(@)  the frame of one of the first and second grommet parts is formed with a
tongue element at the end of each of its side portions and the frame of the
other of the first and second grommet parts is formed with a groove element

at the end of each of its side portions.

35.  The combination of a sealing grommet, a surface structure and a
boundary structure, the combination comprising:

(a) the grommet having a frame and having a sealing member connected
to the frame, the sealing member forming an air barrier and having a
corrugated portion;

(b)  the corrugated portion having a set of corrugations, having a base
portion, and having a corrugated free end portion opposite the base portion;
(c)  the corrugated free end portion being resiliently deformable toward the
base portion;

(d)  an opening in the surface structure, the opening being bounded by the
surface structure and the boundary structure;

(e)  the surface structure and the boundary structure being in fixed

positions relative to one another; and



boundary structure as in claim47, wherein (a) the corrugated portion has
a wdth along a propagation axis and an arc length; and (b) a ratio of the
arc | engtwoteiymeli dth is in a range of from about 2: 1PCo/tshaw3fri. 50. A
conbi nation of a sealing gromret, a surface structure and a boundary
structure as in claim49, wherein (a) the franme has a back portion and two
spaced-apart side portions; and (b) the corrugated portion of the sealing
menber extends substantially fromone side portion to the other side
portion and fromthe corrugated free-8®d portion substantially to the back
portion of the frame. 51. A conbination of a sealing grommet, a surface
structure and a boundary structure as in claim36, further conprising: (a)
t he cor r ugat(f)onsthefgrememes being Hispessd io sagled selatiani trdirg/opaninayut thens; (b)) the
corrugated portion having a set of secondary corrugati ons propagating

ort hogonal toorragiedfrag&ni eartiariosthefcormeated ipaeiop of theraggling wamber

being disposed in contact with or closely adjacent the boundary structure.

36. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 35, wherein

(a) the sealing element is formed with a back flange extending along and
integrally joined with the base portion of the corrugated portion thereof; and
(b)  the frame includes a back portion, and the back flange of the sealing

element is connected to the back portion.

37. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 36, wherein

(@) the sealing member is formed with integral side flanges at opposite
sides thereof;

(b) the frame includes spaced apart side portions; and

(c)  the side and back flanges of the sealing member are secured to and

supported by the respective side and back portions of the frame.

38. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 36, wherein

(@)  the back flange is co-mold bonded to the back portion of the frame.



- 43 - (c) the secondary corrugations oscillating normal to a surface of
the primary set of corrugations. 52. A conbination of a sealing gromet, a
surface swouretwumeliand a boundary structure as in clai m BCI/GsR@0mB9173 a) t he
secondary corrugations have anplitudes substantially smaller than
anplitudes of the primary corrugations. 53. A conbination of a sealing
gromet, a surface structure and a boundary structure as in claimb52,
wherein (a) the set of secondary corrugations includes first and second
secondary corrugations forned on the-p9rnmary corrugations; and (b) the
secondary corrugations are of dimnishing anplitude in a direction fromthe
corrugated free end portion to the base portion of the corrugated portion.
54. A conbi nation of a sealing grommet, a surface structure and a boundary

structure as in claimb53, wherein
39. A combination of a sealing grommet, a surface structure and a

boundary structure as in claim 37, wherein
(@) the back and side flanges are co-mold bonded to the back and side

portions of the frame, respectively.

40. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 36, wherein

(@) the sealing member is formed of an electrostatically dissipative
elastomeric material;

(b)  the frame has an inner portion connected to the sealing member and
an outer portion adapted to engage with an electrically conductive grommet-
supporting surface;

() a contact portion formed of electrostatically dissipative elastomeric
material is positioned on the outer portion of the frame; and

(d)  an interconnecting portion of electrostatically dissipative elastomeric
material integrally joins the sealing member with the contact portion and
provides a continuous electrical path from the sealing member to the contact

portion.

41. A combination of a sealing grommet, a surface structure and a

boundary structure as in claim 40, wherein



(a) the primary corrugations have anplitudes of about 1.5 inches;
first secondary corrugation has an anplitude of about 0.050 inch;

(b) the

and

44

- (c)the wocond2gusondary corrugati on has an anplitude @®@CTAlSeuH/0821025 i nch.

55. A conbi nation of a sealing gromet,
structure as in claimb54, wherein
| engt hs of about 0.067 inch;

positioned adjacent the corrugated free end portion of the corrugated

portion;

and

a surface structure and a boundary
(a) the secondary corrugati ons have wave
(b) the first secondary corrugation is

(c) the second secondary0eorrugation is positioned between

the first secondary corrugation and the base portion of corrugated portion.
56. A conbi nation of a sealing gromret, a surface structure and a

(a) the sealing member, the contact portion and the interconnecting portion
are of unitary, molded construction; and
(b)  the frame defines a flow path to accommodate a flow of elastomeric

material from the sealing member to the contact portion.

42. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 41, wherein

(@) the frame has an outwardly extending flange on the outer portion
thereof;

(b)  the contact portion is positioned on an underside of the outwardly
extending flange and projects below a bottom portion of the outwardly
extending flange whereby, when the outwardly extending flange is secured to
the grommet-supporting surface, the contact portion is placed under

compression.

43. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 42, wherein

(@) the outwardly extending flange has a fastener opening therein for the
reception of a fastener for securing the flange to the grommet-supporting
surface;

(b)  the flow path leads to the fastener opening; and

() the flow path includes a portion at least partially surrounding the

fastener opening, for forming the contact portion.



boundary structure as in claim51, wherein (a)the secondary corrugations
have wave | engths substantially greater than anplitudes thereof. 57.A

conbi nat iwA 20f1/@288al i ng gromret, a surface structure amrdTaAShawosary
structure as in claim56, wherein (a)a ratio of anplitude to wave | ength of
t he secondary corrugations is in a range of fromabout 1:13.5 to about
1:27. 58. A conbination of a sealing grommet, a surface structure and a
boundary structure as in claim51, wherein - 45- (a)the secondary
corrugations extend from adjacent thed4terrugated free

44. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 36, wherein
(@) the sealing member is of molded construction and is formed of thin,

flexible, web-like elastomeric material.

45. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 44, wherein
(a) the corrugated portion of the sealing member is of tapered thickness

narrowing from the base portion to the corrugated free end portion thereof.

46. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 44, wherein

(@) the elastomeric material is a thermoplastic elastomer.

47. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 36, wherein
(@) the corrugations have wave lengths and amplitudes; and

(b)  the amplitudes are equal to or greater than the wave lengths.

48. A combination of a sealing grommet, a surface structure and a

boundary structure as in claim 47, wherein



end portion of the corrugated portion for approxinmately one half of a depth
di mensi on of the corrugated portion as neasured fromthe corrugated free
end portiwo20n/m@kasbase portion thereof. 59. A conbi nati @aTAS2&1088A7$ ng
gronmet, a surface structure and a boundary structure as in claim 36
wherein (a) the corrugated free end portion of the corrugated portion has
an end flange portion; and (b) the end flange portion follows a path of
the set of corrugations and is disposed at an angle relative to a direction
fromthe corrugated free end portion-#2-the base portion of the corrugated
portion. 60.A conbination of a sealing gronmet, a surface structure and a
boundary structure as in claim&59, wherein (a)the end flange portion
conpri ses anapr caagi ¢f Hewmplitudedo dnelwexe tesgihtip ind rahge skldiponenber. 61. A
conbi nati on of a sealing gromret, a surface structure and a boundary
structure asl:1 o ot M159, wherein (a)the corrugated portion is in
conpr essi on agai nst the boundary

49. A combination of a sealing grommet, a surface structure and a

boundary structure as in claim 47, wherein

(a) the corrugated portion has a width along a propagation axis and an arc

length; and

(b)  a ratio of the arc length to the width is in a range of from about 2:1 to

about 6:1.

50. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 49, wherein

(@) the frame has a back portion and two spaced-apart side portions; and
(b)  the corrugated portion of the sealing member extends substantially
from one side portion to the other side portion and from the corrugated free

end portion substantially to the back portion of the frame.

51. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 36, further comprising:

(a)  the corrugations of the set thereof comprise primary corrugations;

(b)  the corrugated portion having a set of secondary corrugations

propagating orthogonal to a propagation axis of the primary corrugations;



structure. - 46 - 62. A conbination of a sealing gromet, a surface
structure and a boundary structure as in claim61l, wherein (a) the
corrugat edoperttazerishas an unconpressed dept h di nensi on ®CTAlseu/08hree

i nches as neasured fromthe corrugated free end portion to the base portion
thereof; and (b) a distance fromthe base portion of the corrugated
portion to the boundary structure is about 0.010 inches |ess than the
unconpressed depth di mension of the corrugated portion of about three

i nches. 63. A conbination of a sealing4gromet, a surface structure and a
boundary structure as in claim®62, wherein (a) the frame is of U shaped
configuration and is conprised of a back portion and two spaced apart side
portions; ((b) etetsespriaryoerigationmgsaiigtiagineml fazeyrfagadftiee t wo end f aces
defining an end plane between them (c) the corrugated portion extendi ng
appr oxi mat elpyin@r0s€ of npemudadgond t he end pl ane when not conpressed agai nst
t he boundary structure.

52. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 51, wherein
(a) the secondary corrugations have amplitudes substantially smaller than

amplitudes of the primary corrugations.

53. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 52, wherein

(a) the set of secondary corrugations includes first and second secondary
corrugations formed on the primary corrugations; and

(b)  the secondary corrugations are of diminishing amplitude in a direction
from the corrugated free end portion to the base portion of the corrugated

portion.

54. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 53, wherein

(@)  the primary corrugations have amplitudes of about 1.5 inches;

(b)  the first secondary corrugation has an amplitude of about 0.050 inch;

and



64. A conbination of a sealing grommet, a surface structure and a boundary
structure as in claim36, wherein (a)the gromet is positioned wth the
corrugat edof2oae2end portion thereof in conpression agai RET/Ush@osunzary
structure. - 47 - 65.A conbination of a sealing gromet, a surface
structure and a boundary structure as in claim®64, wherein (a) the
corrugated portion has an unconpressed depth di nensi on of about three
i nches as nmeasured fromthe corrugated free end portion to the base portion
thereof; and (b) the gromet is post#4ened with the base portion of the
corrugated portion spaced fromthe boundary structure a di stance about
0. 010 inches less than the unconpressed depth di nension of the corrugated
portion of dbbut thelnegend serondary @erragationlhan@ngnmiitnsie, of ebegli&iSng:  (a) a
frane;

inch.

55. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 54, wherein

(a) the secondary corrugations have wave lengths of about 0.067 inch;
(b)  the first secondary corrugation is positioned adjacent the corrugated
free end portion of the corrugated portion; and

() the second secondary corrugation is positioned between the first

secondary corrugation and the base portion of corrugated portion.

56. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 51, wherein
(a) the secondary corrugations have wave lengths substantially greater

than amplitudes thereof.

57. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 56, wherein
(a) aratio of amplitude to wave length of the secondary corrugations is in a

range of from about 1:13.5 to about 1:27.

58. A combination of a sealing grommet, a surface structure and a

boundary structure as in claim 51, wherein



(b) first and second sealing nenbers connected to the frame, each sealing
menber formng an air barrier and haying a corrugated portion; (c) each
corrugat edoperttazerishayi ng a set of corrugati ons, hayi ngPaTh®s@0pse1rs on, and
haying a corrugated free end portion opposite the base portion; (d) the
corrugated free end portion of each sealing nenber being resiliently

def ormabl e toward the associ ated base portion; and (e) the first and
second seal i ng nmenbers being positioned with the corrugated free end
portions thereof in a closely abuttind5relationship and with the set of
corrugations of the first and second sealing nenbers being aligned in
phase. - 48- 67.A sealing grommet as in claim®66, wherein (a) each

seal i ng el erfent the decomdady pprrugationmeXrerd tiorg@discertibe norugatatfreand i ntegral |y
joined with the base portion of the corrugated portion thereof; and (b)
the frame i rendpdeionfdf ths camdatedponipnifackepiofimaiehsonedralf af meleptick f 1 anges of
the first and second sealing elenents are connected to the first and second
back porti orfinensxypeidhé gerrygat@Bpoitigeas inrgsyed frpetthesoirygatedairer 67, wherei n
(a) each sealing nenber is formed with integral side flanges at opposite

si des t her eid pofiton te e hasgrpertiondherdek spaced apart side portions; and

59. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 36 wherein

(@) the corrugated free end portion of the corrugated portion has an end
flange portion; and

(b)  the end flange portion follows a path of the set of corrugations and is
disposed at an angle relative to a direction from the corrugated free end

portion to the base portion of the corrugated portion.

60. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 59, wherein
(@) the end flange portion comprises an arcuately downturned end

extremity of the sealing member.

61. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 59, wherein
(a) the corrugated portion is in compression against the boundary

structure.



(c) the side flanges of the sealing nenbers are secured to and supported by
the side portions of the frame. 69. A sealing gromet as in claimb67,

wher ei n (wiptha/@aok fl anges are co-nold bonded to the b&ck/yseewiosass of t he
frame. 70.A sealing grommet as in claim®68, wherein (a)the back and side

fl anges are co-nold bonded to the back and side portions of the frane,
respectively. 71. A sealing grommet as in claim®66, wherein - 49 - (a) each
sealing nenber is forned of an electrostatically dissipative elastoneric
material; (b) the frame has an inner4poerti on connected to at |east one
seal i ng nenber and an outer portion adapted to engage with an electrically
conductive grommet-supporting surface; (c) a contact portion fornmed of

el ect r ost at i&2al | H agmbyigtian of/e sedliagtooeremet arsatfecd siffudtwe godiet i oned on t he
outer portion of the frame; and (d) an interconnecting portion of

el ect r ost at iboghtlary girsslilfgaas inelagh &4t wimseinc nmaterial integrally joins the
seal ing nenber with the contact portion and provides a continuous

el ectrical path themorubetedpertiondias ag ureperiessest dapth diorengion ohebeuton.

three inches as measured from the corrugated free end portion to the base
portion thereof; and

(b) a distance from the base portion of the corrugated portion to the
boundary structure is about 0.010 inches less than the uncompressed depth

dimension of the corrugated portion of about three inches.

63. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 62, wherein

(@) the frame is of U-shaped configuration and is comprised of a back
portion and two spaced apart side portions;

(b)  each side portion having an end face, and the two end faces defining
an end plane between them;

() the corrugated portion extending approximately 0.010 inch beyond the

end plane when not compressed against the boundary structure.

64. A combination of a sealing grommet, a surface structure and a
boundary structure as in claim 36, wherein
(@) the grommet is positioned with the corrugated free end portion thereof

in compression against the boundary structure.



72. A sealing grommet as in claim71, wherein (a) the one sealing nenber,
the contact portion and the interconnecting portion are of unitary, nol ded
const ructwornptianei1s(b) the frame defines a flow path toragtasemmo®aties a fl ow
of elastonmeric material fromthe one sealing nenber to the contact portion.
73. A sealing grommet as in claim 72, wherein (a) the franme has an
outwardly extending flange on the outer portion thereof; (b) the contact
portion is positioned on an underside of the outwardly extending flange and
projects bel ow a bottom portion of thé7eutwardly - 50 - extending flange
wher eby, when the outwardly extending flange is secured to the
gromret - supporting surface, the contact portion is placed under

conpr essi on.6574. A sembinaliprgod mreteatig ignoroinat, na 738irfagk estaiicture (an)d tehe
outwardly extending flange has a fastener opening therein for the reception
of a fast endoufdary stigcivieras inls@irh BAnyleereid t he gr ommet - supporting surface;

(b) the flow path leads to the fastener opening; and
(@)  the corrugated portion has an uncompressed depth dimension of about

three inches as measured from the corrugated free end portion to the base
portion thereof; and

(b)  the grommet is positioned with the base portion of the corrugated
portion spaced from the boundary structure a distance about 0.010 inches
less than the uncompressed depth dimension of the corrugated portion of

about three inches.

66. A sealing grommet, comprising:

(a) aframe;

(b) first and second sealing members connected to the frame, each
sealing member forming an air barrier and having a corrugated portion;

(c) each corrugated portion having a set of corrugations, having a base
portion, and having a corrugated free end portion opposite the base portion;
(d)  the corrugated free end portion of each sealing member being
resiliently deformable toward the associated base portion; and

(e) the first and second sealing members being positioned with the
corrugated free end portions thereof in a closely abutting relationship and with
the set of corrugations of the first and second sealing members being aligned

in phase.



(c) the flow path includes a portion at |east partially surrounding the
fastener opening, for formng the contact portion. 75.A sealing grommet as
in cla mw6,20meeasn (a)each sealing nmenber is of nol de#CTasgewOdd7dpn and
formed of thin, flexible, web-like elastoneric material. 76.A sealing
grommet as in claim?75, wherein (a)the corrugated portion of each sealing
menber is of tapered thickness narrowing fromthe base portion to the
corrugated free end portion thereof. 77. A sealing grommet as in claim 76,
wherein (a)the elastonmeric material +48a thernoplastic elastomer. - 51 -
78. A sealing grommet as in claim®66, wherein

67. A sealing grommet as in claim 66, wherein

(a) each sealing element is formed with a back flange extending along and

integrally joined with the base portion of the corrugated portion thereof; and

(b)  the frame includes first and second back portions, and the back flanges

of the first and second sealing elements are connected to the first and second

back portions, respectively.

68. A sealing grommet as in claim 67, wherein

(a) each sealing member is formed with integral side flanges at opposite
sides thereof;

(b) the frame includes spaced apart side portions; and

() the side flanges of the sealing members are secured to and supported

by the side portions of the frame.

69. A sealing grommet as in claim 67, wherein

(@) the back flanges are co-mold bonded to the back portions of the frame.
70. A sealing grommet as in claim 68, wherein
(@) the back and side flanges are co-mold bonded to the back and side

portions of the frame, respectively.

71. A sealing grommet as in claim 66, wherein



(a) the corrugations have wave | engths and anplitudes; and (b) the
anplitudes are equal to or greater than the wave |l engths. 79. A sealing
gronmet awOi201102ai1m 78, wherein (a)a ratio of the anpli PadaStaoba’nave
length is in a range of fromabout 1:1 to about 2:1. 80. A sealing gromet
as in claim78, wherein (a) each corrugated portion has a wdth along a
propagation axis and an arc length; and (b) a ratio of the arc length to
the width is in a range of fromabout 2:1 to about 6:1. 81. A sealing
grommet as in claima80, wherein (a)-#%e frame has two back portions and
two spaced-apart side portions; and (b) the corrugated portion of each
seal i ng menber extends substantially fromone side portion to the other
si de portioraandefctosealing ommheyasewreedeofean gesttastticallyedissipativgbst anti al |y
to an associ ated back portion of the frame. 82. A sealing gromet as in
cl ai m 66, felastenersonpteriali ng:

(b) the frame has an inner portion connected to at least one sealing

member and an outer portion adapted to engage with an electrically

conductive grommet-supporting surface;

() a contact portion formed of electrostatically dissipative elastomeric

material is positioned on the outer portion of the frame; and

(d)  an interconnecting portion of electrostatically dissipative elastomeric

material integrally joins the sealing member with the contact portion and

provides a continuous electrical path from the one sealing member to the

contact portion.

72. A sealing grommet as in claim 71, wherein

(@) the one sealing member, the contact portion and the interconnecting
portion are of unitary, molded construction; and

(b)  the frame defines a flow path to accommodate a flow of elastomeric

material from the one sealing member to the contact portion.

73. A sealing grommet as in claim 72, wherein

(@) the frame has an outwardly extending flange on the outer portion
thereof;

(b)  the contact portion is positioned on an underside of the outwardly

extending flange and projects below a bottom portion of the outwardly



(a)the corrugations of the set thereof conprise primary corrugations; - 52
- (b) the corrugated portion of each sealing nenber having a set of
secondar ywoasrwgatisons propagati ng orthogonal to a prop&gatisernoasdigs of the
primary corrugations; (c) the secondary corrugations oscillating normal to
a surface of the primary set of corrugations. 83. A sealing gronmet as in
claim82, wherein (a)the secondary corrugations have anplitudes
substantially smaller than anplitudes of the primary corrugations. 84.A
sealing gronmret as in claim83, whereb®- (a) the set of secondary
corrugations includes first and second secondary corrugations forned on the
primary corrugations; and (b) the secondary corrugations are of

di mi ni shi ng extapiding e ge wherebyr wben the dutwandtyhexterskinautpngeds seawediod porti on
to the base portion of the corrugated portion. 85.A sealing gronmet as in
cl ai m 84, wiiee egniommet-supporting surface, the contact portion is placed under

compression.

74. A sealing grommet as in claim 73, wherein

(@) the outwardly extending flange has a fastener opening therein for the
reception of a fastener for securing the flange to the grommet-supporting
surface;

(b)  the flow path leads to the fastener opening; and

() the flow path includes a portion at least partially surrounding the

fastener opening, for forming the contact portion.

75. A sealing grommet as in claim 66, wherein
(a) each sealing member is of molded construction and formed of thin,

flexible, web-like elastomeric material.

76. A sealing grommet as in claim 75, wherein
(a) the corrugated portion of each sealing member is of tapered thickness

narrowing from the base portion to the corrugated free end portion thereof.

77. A sealing grommet as in claim 76, wherein

(@) the elastomeric material is a thermoplastic elastomer.



(a) the primary corrugations have anplitudes of about 1.5 inches;
first secondary corrugation has an anplitude of about 0.050 inch;
- (c)the wocond2gusondary corrugati on has an anplitude @®@CTAlSeuH/0821025 i nch.
86. A sealing grommet as in claima85, wherein (a) the secondary

corrugati ons have wave | engths of about 0.067 inch; (b) the first
secondary corrugation is positioned adjacent the corrugated free end
portion of the corrugated portion; and (c) the second secondary

corrugation is positioned between theb5firrst secondary corrugation and the

base portion of corrugated portion. 87.A sealing grommet as in claim82,

(b) the

and

wherein (a)the secondary corrugati ons have wave | engths substantially

gr eat er

78. A sealing grommet as in claim 66, wherein
(a) the corrugations have wave lengths and amplitudes; and

(b)  the amplitudes are equal to or greater than the wave lengths.

79. A sealing grommet as in claim 78, wherein
(a) a ratio of the amplitude to the wave length is in a range of from about

1:1 to about 2:1.

80. A sealing grommet as in claim 78, wherein

(a) each corrugated portion has a width along a propagation axis and an
arc length; and

(b)  a ratio of the arc length to the width is in a range of from about 2:1 to

about 6:1.

81. A sealing grommet as in claim 80, wherein

(@) the frame has two back portions and two spaced-apart side portions;
and

(b)  the corrugated portion of each sealing member extends substantially
from one side portion to the other side portion and from the corrugated free

end portion thereof substantially to an associated back portion of the frame.

82. A sealing grommet as in claim 66, further comprising:

(@) the corrugations of the set thereof comprise primary corrugations;

53



than anplitudes thereof. 88. A sealing grommet as in claim@87, wherein (a)a
ratio of anplitude to wave | ength of the secondary corrugations is in a
range of woemiweous 1:13.5 to about 1:27. 89. A seal i ng @CoOEsRA10A3917H cl ai m
82, wherein (a)the secondary corrugations extend from adj acent the
corrugated free end portion of the corrugated portion for approxi mately one
hal f of a depth dinension of the corrugated portion as neasured fromthe
corrugated free end portion to the base portion thereof. WD

2011/ 022115PCT/ US2010/ 039173 - 54 - 962A sealing grommet as in claim66
wherein (a) the corrugated free end portion of the corrugated portion has

an end fl ange portion; and
(b)  the corrugated portion of each sealing member having a set of

secondary corrugations propagating orthogonal to a propagation axis of the
primary corrugations;
() the secondary corrugations oscillating normal to a surface of the

primary set of corrugations.

83. A sealing grommet as in claim 82, wherein
(a) the secondary corrugations have amplitudes substantially smaller than

amplitudes of the primary corrugations.

84. A sealing grommet as in claim 83, wherein

(a) the set of secondary corrugations includes first and second secondary
corrugations formed on the primary corrugations; and

(b)  the secondary corrugations are of diminishing amplitude in a direction
from the corrugated free end portion to the base portion of the corrugated

portion.

85. A sealing grommet as in claim 84, wherein
(@) the primary corrugations have amplitudes of about 1.5 inches;
(b)  the first secondary corrugation has an amplitude of about 0.050 inch;

and



(b) the end flange portion follows a path of the set of corrugations and is
di sposed at an angle relative to a direction fromthe corrugated free end
portion twothe/daeé portion of the corrugated portion. ®CTASI@EAI0BNE3 gr onmret
as in claim90, wherein (a)the end flange portion conprises an arcuately
downturned end extremty of the sealing nenber. 92. A sealing gromet as in
claim90, wherein (a)the corrugated portions of the first and second
seal ing nenbers are in conpression agai nst each other. 93. A sealing gronmet
as in claim92, wherein (a) each corb3igated portion has an unconpressed
dept h di nensi on of about three inches as neasured fromthe corrugated free
end portion to the base portion thereof; and (b) the base portions thereof
are spaced dpart thelsegondsarpodamcheggatioshas maremphiuge of Beowificdpr essed dept h
di mensi on of thhe corrugated portions of about three inches. - 55 -

ncn.

86. A sealing grommet as in claim 85, wherein

(@) the secondary corrugations have wave lengths of about 0.067 inch;
(b)  the first secondary corrugation is positioned adjacent the corrugated
free end portion of the corrugated portion; and

() the second secondary corrugation is positioned between the first

secondary corrugation and the base portion of corrugated portion.

87. A sealing grommet as in claim 82, wherein
(a) the secondary corrugations have wave lengths substantially greater

than amplitudes thereof.

88. A sealing grommet as in claim 87, wherein
(a) aratio of amplitude to wave length of the secondary corrugations is in a

range of from about 1:13.5 to about 1:27.

89. A sealing grommet as in claim 82, wherein

(a) the secondary corrugations extend from adjacent the corrugated free
end portion of the corrugated portion for approximately one half of a depth
dimension of the corrugated portion as measured from the corrugated free

end portion to the base portion thereof.



94. A sealing grommet as in claim66, wherein (a)the corrugated portions of
the first and second sealing nenbers are in conpression agai nst each other.
95. A seaWongugreomiet as in claim94, wherein (a) eachPcousSaganad’portion
has an unconpressed depth di nension of about three inches as neasured from
the corrugated free end portion to the base portion thereof; and (b) the
base portions thereof are spaced apart about 0.020 inches |ess than tw ce

t he unconpressed depth di nensi on of thf corrugat ed portions of about three
i nches. - 94 -

90. A sealing grommet as in claim 66 wherein

(@) the corrugated free end portion of the corrugated portion has an end
flange portion; and

(b)  the end flange portion follows a path of the set of corrugations and is
disposed at an angle relative to a direction from the corrugated free end

portion to the base portion of the corrugated portion.

91. A sealing grommet as in claim 90, wherein
(@) the end flange portion comprises an arcuately downturned end

extremity of the sealing member.

92. A sealing grommet as in claim 90, wherein
(a) the corrugated portions of the first and second sealing members are in

compression against each other.

93. A sealing grommet as in claim 92, wherein

(a)  each corrugated portion has an uncompressed depth dimension of
about three inches as measured from the corrugated free end portion to the
base portion thereof; and

(b)  the base portions thereof are spaced apart about 0.020 inches less
than twice the uncompressed depth dimension of the corrugated portions of

about three inches.
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94. A sealing grommet as in claim 66, wherein
(a) the corrugated portions of the first and second sealing members are in

compression against each other.

95. A sealing grommet as in claim 94, wherein

(a)  each corrugated portion has an uncompressed depth dimension of
about three inches as measured from the corrugated free end portion to the
base portion thereof; and

(b)  the base portions thereof are spaced apart about 0.020 inches less
than twice the uncompressed depth dimension of the corrugated portions of

about three inches.



