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bridge across openings between parts of conductive housings. According to the invention the
shielding structure is defined by a plurality of resilient conductively wrapped segments,
electrically coupled together by conductive tape or the like to form a gasket. The invention is
particularly useful for shielding relatively large areas such as bypass panels at which
input/output lines traverse the boundary of a shielded enclosure, typically via connectors. The
segmented structure is such that the conductive path from a given point on the panel to a given
point on the housing or other ground point, is shorter and/or lower in resistance than in a non-
segmented arrangement, which improves shielding efficiency as compared to a similar gasket
that is continuous rather than segmented.

2. Prior Art

To reduce problems due to alternating electromagnetic fields emanating from electronic
equipment and/or due to the tendency for incident electromagnetic fields to affect sensitive
circuits, a conductive barrier or shield is placed along the path of field propagation to provide
a discontinuity. The conductive barrier typically is coupled electrically to a circuit ground
Part of the electromagnetic energy incident on the shield is reflected, and part of the energy
induces currents in the shield. These currents are dissipated as eddy currents. The field is
attenuated by the shield.

Conventional shielding typically uses the external housing of an article of electronic
equipment for at least part of the shield barrier. In addition, internal shield barriers, enclosures,
ground planes and the like can be provided for particular circuit elements within the enclosure.
For these purposes, sheet metal materials, laminates of metal and plastic and/or conductive
coatings typically form the conductive electromagnetic shield barrier.

Many modern electronic devices emit or are sensitive to electromagnetic interference or

"EMI" at high frequencies. For example, computer clock and digital data signals, phase locked



a discontinuity. The conductive barrier typically is coupled electrically
to a circuit ground. Part of the el ectromagnetic energy incident on the
shield is reflected, and part of the energy induces currents in the shield.
These currents are dissipated as eddy currents. The field is attenuated by
t he shi el d. Conventional shielding typically uses the external
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frequencies, any gaps in the conductive material must be smaller to prevent leakage as compared
to shielding lower frequencies.

The frequencies to be attenuated include harmonics. For a computer, for example,
having a basic clock frequency of 25 to 100 MHz, significant harmonics may be present up to
900 MHz or more. Effective shielding requires a nearly continuous (i.e., gapless) shield,
preferably arranged close to the source of EMI and/or close to the susceptible circuit, and made
of a highly conductive material.

Typically, shielding is provided by a conductive enclosure made of thin sheet metal,
metallized plastic or the like. An external housing can form a conductive shielding enclosure,
and shielding subenclosures can be provided for subassemblies within the housing. Effective
shielding advantageously includes conductive EMI blocking gaskets that continue the conductive
barrier of a shield across any gaps or seams between conductive panels, enclosures, doors,
housing elements and the like, which form portions of the shield.

Resiliently compressible conductive gasket structures are disclosed, for example, in US
Patents 4,857,668 - Buonanno; 5,045,635 - Kaplo et al.; and 5,202,536 - Buonanmno, which are
hereby incorporated. According to these patents, a conductive sheet material such as a woven
or unwoven metalized plastic fabric is provided on a resilient compressible core of indefinite
length to form an elongated linear gasket that can be placed between conductive panels to bridge
any gap between them, e.g., due to discontinuities and the like. One possible conductive
material is Monsanto "Flectron” nickel/copper metallized polyester fabric.

A conductive gasket as described can be formed in various cross sectional shapes,
including round, rectangular and irregular shapes, and can be provided with an attachment
means such as a clip or an adhesive area, to assist in mounting. Conductive gaskets can be

made to the specific shape and area needed to reside between the conductive surfaces between



configurations of the EM source and the shield, etc. For shielding

rel atively higher frequencies, any gaps in the conductive material nust be
smal l er to prevent | eakage as conpared to shielding | ower frequencies.

The frequencies to be attenuated include harnonics. For a computer, for
exanpl e, having a basic clock frequency of 25 to 100 MHz, significant
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Providing and wrapping a resilient core can be accomplished readily for substantially

linear gaskets in round, oval, rectangular or complex cross sectional shapes that cover a smail
surface area. Where the surface area is larger, and particularly where the thickness between
opposite surfaces is minimal, it may be difficult to form and/or wrap the gasket in a manner that
provides an accurate shape and a smooth conductive covering. On the other hand, slender linear
gaskets are not suitable for all EMI sealing applications, for example, where a substantial area
of abutment between housing elements is to be sealed and/or when the sealed surface is
discontinuous, for example, to allow clearance for connectors.

For larger areas, it would be possible to provide a pattern of linear seals to seal between
the surfaces. Linear seals could be arranged around the perimeters of openings for connectors
and the like, to allow clearance while sealing between the conductive panels. But this is
cumbersome. A customized wide area gasket with clearance openings is possible, but this may
be cumbersome and expensive to produce.

Another difficulty with wide area gaskets is that assuming the compressible core is not
conductive, then the shortest conductive path from any point on one side of the gasket to any
point on the opposite side must pass clear across the surfaces on opposite sides of the gasket to
the edge. Therefore, wide gaskets may be characterized by a relatively higher point-to-point
resistance and reduced EMI shielding efficiency as compared to a plurality of individual
elongated seals. On the other hand, individual seals are more complicated to mount.



3 which they are to seal, but it is generally nore difficult and expensive
to provide custom zed shapes and sizes. In addition, conductive gaskets for
| arge sealing areas are nore difficult to nake than snmall area gaskets. As
a result, relatively slender |linear conductive gaskets or seals are
generally nounted so as to define lines electrically connecting between
conductive panels. Wiere an opening is to be provided, the linear seals are
arranged around the perinmeter of the opening. For a conductive
gasket conprising a conductive sheet on a resilient core, the core can be
nol ded, extruded, cut froma block of resilient stock, etc. The conductive
sheet can be w apped on the core and afflxed, for exanple, by adhesive.
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It is also an object of the invention to provide a sheet-like gasket that is readily cut to
form openings providing clearance for connectors, circuit card end plates and the like.
It is another object to apply easily manufactured elongated seal structures to sealing over
a wide area that may have a complex configuration, without requiring attention to placing the
elongated seal structures along edges to be sealed.

It is also an object to provide a versatile seal arrangement that can accommodate
irregular shapes and surfaces as well as sealing arrangements where conductive material is to
be placed in specific areas and not others.

It is a further object to facilitate accurate mounting and positioning of a sheet-like gasket.

1t is another object of the invention to facilitate manufacture of a segmented seal using
efficient means for conductively joining opposite sides of the gasket along seams between the
segments,

These and other objects are accomplished by an EMI seal or gasket that blocks
electromagnetic radiation between electrically conductive bodies and €ncompasses an area using
a number of adjacent segments, each generally formed as an elongated seal with a resilient core
and each preferably being substantially enclosed by an electrically conductive surface for bearing
against the conductive bodies. The segments are attached to one another along lengthwise



conductive, then the shortest conductive path from any point on one side of
t he gasket to any point on the opposite side nust pass clear across the
surfaces on opposite sides of the gasket to the edge. Therefore, w de
gaskets may be characterized by a relatively higher point-to-point

resi stance and reduced EM shielding efficiency as conpared to a plurality
of i ndi vidual elongated seals. On the other hand, individual seals are nore
conplicated to nount.

4 What is needed is an inproved neans for sealing w de areas,
havi ng the ease of manufacture of a sinple elongated |inear seal of
preferably regul ar shape, and the versaglllty and wi de area coverage of a
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of one or more segments, and remains intact. The segments can be of uniform or different

shapes, sizes and conductivity. The segmented gasket as described provides many of the

benefits of both wide seals or gaskets having a conductive surface material, and elongated

narrow seals, but with improved shielding effectiveness and versatility, and reduced costs.
Brief Description of the Drawings

There are shown in the drawings certain exemplary embodiments of the invention as
presently preferred. It should be understood that the invention is not limited to the embodiments
disclosed as examples, and is capable of variation within the scope of the appended claims. In
the drawings, '

FIGURE 1 is a perspective partly sectional view illustrating a segmented gasket
according to the invention, for sealing between conductive bodies.

FIGURE 2 is a plan view of an exemplary segmented seal or gasket as shown in
FIGURE 1.

FIGURE 3 is a perspective view of an exemplary housing for an electronic device,
wherein the gasket seals between the external housing and circuit card end panels.

FIGURE 4 is a section view through a portion of the segmented gasket according to one
embodiment, taken along the line of elongation of the segments, the segments being coupled via
a conductive tape.

FIGURE 5 is a partial perspective view of a portion of the segmented gasket according
to an alternative embodiment and including clearance openings, the segments being coupled via
a conductive adhesive.

FIGURE 6 is a partial perspective view showing a further alternative embodiment,
including adhesive strips facilitating mounting of the segmented gasket.



gasket that has a high shielding efficiency and is easy and i nexpensive to

manuf acture and use. It is also an object of the invention to
pr.ovi de a sheet-|i ke gasket that is readily cut to form openings providing
cl earance for connectors, circuit card end plates and the |ike. It

is another object to apply easily manufactured el ongated seal structures to
sealing over a wide area that may have a conpl ex configuration, wthout
requiring attention to placing the elongated seal structures al ong edges to
be seal ed. It is also an object to provide a versatile seal
arrangenment that can acconmodate irregular shapes and surfaces as well as
seal ing arrangenents where conductive ngterial is to be placed in specific
areas and not others. It is a further object to facilitate accurate

nmounti ng and [RIGURB i iflgstaatesa filseatlternadive ¢abddihent wherein thd comkluedinet figface
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offsetting the openings on opposite sides of the gasket.

FIGURE 9c shows an embodiment wherein adjacent segments are attached by a zigzag
stitch crossing between adjacent segments.

FIGURE 10 shows a further embodiment wherein a conductive adhesive is provided
between core segments wrapped commonly with a conductive sheet material, forming flat or
relatively flat surfaces on both sides of the gasket.

FIGURE 11 shows a further embodiment having conductive fasteners in the form of
conductive staples or stitches, electrically coupling between the segments across opposite faces
of the gasket.

FIGURES 12a through 12f illustrate a series of techniques for dealing with the
conductive sheet material along an edge of the gasket, for example along a longitudinal or

lateral edge, or along a die cut.



seans, preferably using conductive tape on one or both opposite sides of

t he gasket. The conductive surface preferably is provided by a netallized
fabric affixed to a resilient foamed polyner core, which can be nolded in
the fabric or otherwise fornmed or cut and attached. The fabric can extend
substantially around the segnents or be conductively joined between the
segnents. This structure provides nore and shorter conductive paths across
the gap between the conductive bodies, as conpared to a non-segnented
gasket of conparable size, thereby inproving shielding efficiency. The
gasket can be die cut, including cutting through the width of one or nore
segnents, and renmains intact. The segnents can be of uniformor different
shapes, sizes and conductivity. The segnmented gasket as described provides
many of the benefits of DehifedDéerigiml of (B¢ PEAGKA! Bmb@ifhegs @ conductive
surface naterig# U@@% el ongated narrow seal s, but w I nproved shi el di ng
ef fecti veness &G skif Show g0 exameplary embediment efsan EMI sealing gasket 20 formed of
Bri ef Des@idcicai¥ caipld | ioh N Tae,, dr aus ngs
certain exerrplc?r?g %ir?tl)oéc}?%grzﬁ%gsg?ﬁlg t%q%%se%%aﬁfgﬁlggﬂgq%é@gxeﬁrﬂpby 'Iglrg S .cgrft
shoul d be berrgadwichest betwgen various fpans of eonductive pariets angidthe dikieh and: rib shibwie i S

di scl d : | f kati Lihin th th
appended G URE T PindpstBdceab @bk aiee 39 of Bhrdih i syt cofaehive Brcainnt ,

sect i onal 3@iofw dhassisst The gasket-20sie gsaful forl agridé e4nge of EBMIi seglirigtapplicationis, i iioN,

for seali e uctiyve bodies. . FLGURE 2 is a plan view of an
exerrpl.aryrg’gl-égmeE mnig egd‘ég%geogf é&s%ﬂ“&ag THRRYSYY Wil arpas between gmthFmse i's
a per specisubenclosures, dousingseandngthetr ondiietive BEdiES) wiikieif HRCAred Rquirele ¥hc 6r more

wherein the gasket seals b%;twgeen t he external housing and circuit card end

panel s,  Clearance-opemngs sirpugh the seal.; A such&icarance ORRRIngs pasrdiscased in degail below,
segnent ed tigagalkie pasvides dicoitiutfvedl@ueiabestinb@ivh 1befvﬁ:E§ﬁ'1 Q:gﬂcﬂﬂti\t/éfodliés NExtSdin

el ongation of the segnents, the segnents being C(_)upee via a condictiv

t ape. aroungt |ths jperipherys of; theglearapce pening: c tThiscaxoidsvthemeed trompimtriingar séats

segnent ed agank ale pepRé N9 to an alternative enbodi ment and including

cl earance openi ngs, thé segnents being coupled via a conductive adhesi ve.

FIGURE 6 i s a Maredver, dvete thecsepmentation ofsthe gasket, aedling ighsket 20 prowides enfeanced

ggg?rg 'nt”ggElggtgiEgllthlﬂ% AdepkovEa Sdalihd’ §fﬁfc%&':)l id caotn{pa%dn qg%%@go{) Jon;[pgl?able size
that is not segmented. Between points on opposite sides of the segmented gasket, the conductive

s
L4
>

path passes partly along sidewalls of the segments, which would not be present in an
unsegmented gasket arrangement having a conductive surface limited to its external faces and
edges. Thus the path of least resistance between points on opposite sides of the gasket is shorter
and comprises more conductive material than in an unsegmented gasket having an otherwise
comparable structure, thereby improving the efficiency of the gasket in blocking EMI.

The gasket shown in FIGURE 1 has three seal segments 40, two outer segments and a
center segment, each of which is elongated and adjacent at least one other segment. It would
also be possible to provide segments in other shapes, for example being laterally elongated
rather than longitudinally or made in other shapes that can reside alongside one another. Each
segment 40 has a resilient core 42 which in this embodiment is generally rectangular in cross
section. The number of segments can be varied, it being preferred to use as many segments as
needed to cover the required area, each segment being of a width limited to an easily produced
width characteristic of linear seals, for example about 1-3 inches (2.5-7.5 cm) in width.

The seal segments 40, and gasket 20 as a whole, need only be sufficiently thick to
encompass the expected variations in the width of the gap between the sealed conductive bodies
30, 32. Gasket 20 is held with so:he compression between bodies 30, 32, and is sufficiently



6 FIGURE 7 illustrates a first alternative enbodi nent wherein the
conductive surface material is joined across the gasket al ong depressed
seam | i nes. FIGURE 8 illustrates a further enbodinent simlar to
FIGURE 7, in which the depressed seamlines are provided on opposite sides.
FI GURE 9a shows an enbodi nent wherein the seamlines are fornmed by

depressions on both sides of the gasket. FI GURE 9b shows an
enbodi ment wherein the core segnents are | apped, thereby offsetting the
openi ngs on opposite sides of the gasket. FI GURE 9c¢ shows an
enbodi mnent wherein adj acent segnents are attached by a zigzag stitch
crossi ng between adj acent segnents. g FIGURE 10 shows a further

enbodi ment wherein a conductive adhesive is provided between core segnents
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areas as opposed to others, such as along the outer borders of a gasket.

Each segment 40 has first and second contact surfaces for beanng against bodies 30, 32
on opposite sides of gasket 20. Segments 20 likewise have opposite elongated edge surfaces 46,
which abut one another in the embodiment of FIGURE 1, and end surfaces 48, In this
embodiment, the resilient core 42 is substantially surrounded by an electrically conductive
material 52 which preferably covers at least contact surfaces 44 and edge surfaces 46. Insofar
as the gasket is cut through, for exampie along end surfaces 48 and perhaps along one or more
outer edge surfaces 46, resilient core 42 is exposed.

The resilient core 42 can be conductive or nonconductive and can be a rubber or a
polymer, provided the core is sufficiently resilient to press the conductive covering material 52
into good electrical contact with the bodies 30, 32 to be sealed. Core 42 can be molded,
extruded, cut from a block, cured in place, etc. Preferably core 42 comprises a polymer such
as foamed polyurethane or the like.

The electrically conductive material 52 can comprise various forms of woven or non-
woven conductive material sufficiently flexible to conform to the contour of conductive bodies
30, 32. For example, metal foil, screen, wire mesh, braided, woven or knitted wire or
metalized fibers, and the like, made from or incorporating metal sheet, fibers or particles, can
provide a sufficiently flexible and electrically conductive surface. Preferably, covering material
52 comprises a fabric or thin batt incorporating metal fibers, metal alloy fibers or metallized
synthetic fibers. Alternatively or in addition, a conductive coating can be provided in the form
of a cured polymer incorporating a suspension of conductive particles, such as a colloidal
suspension of conductive carbon particles, e.g., carbon black or specifically acetylene black.
In a preferred embodiment, the covering material 52 comprises a woven or non-woven fabric
of metallized nylon (polyamide) fibers. In a non-woven fabric, the fibers or filaments can be
spunbonded or chemically bonded or heat bonded to maintain integrity, and either metallized
by a plating technique or originally formed to include metal particles, fibers or filaments. In



7 Det ai | ed Description of the Preferred Enbodi nents
FI GURES 1-3 show an exenpl ary enbodi nent of an EM seal ing gasket 20 forned
of. electrically coupled el ongated sealing segnments according to the

i nvention. The gasket 20 can be sandw ched between various forns of
conductive panels and the like, and is showmn in FIGJRE 1 sandw ched

bet ween the netal flange 30 of a circuit card and a conductive backpl ane
32 of a chassis. The gasket 20 is useful for a wide range of EM sealing
applications, and is particularly advantageous for sealing a relatively
w de area between circuit elenments, subenclosures, housings and ot her
conductive bodies, wherein the area reqgires one or nore clearance

openi ngs t hrough the seal. At such clearance openi ngs, as discussed in
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lengths of flexible conductive tape 54, preferably applied along longitudinal seams 62. The
conductive tape 54 can comprise a material similar to that of surface covering 52, for example,
adhered over at least a portion of the width of the adjacent segments at each seam by a
conductive adhesive or by a heat bonding technique such that the surface of gasket 20 bearing
the conductive tape is substantially evenly smooth for good conformity with the respective
conductive body 30, 32.

Conductive tape 54 can be applied to both opposite contact surfaces 44, but the
embodiment of FIGURE 1 has the segments joined together by conductive tape applied
exclusively to one of the opposite contact surfaces 44. An advantage of applying conductive
tape 54 to one contact surface of the adjacent segments 40 (as opposed to both) is that the two
adjacent segments 40 can hinge or fold freely between the coplanar position, as shown in
FIGURE 1, through a 180° range of motion until the contact surfaces of the two adjacent
segments contact each other, to stack segments 40. Of course the gasket can also accommodate
curves, bends or angles to any point within the range. "

It is appreciated that a variety of conductive tape and segment configurations are
possible. A seal can be formed with multiple segments wherein one or more adjacent segments
are joined by conductive tape applied to a first of the opposite contact surfaces and one or more
adjacent segments are joined by conductive tape applied to the opposite contact surfaces,
alternating the direction in which the segments can be bent or folded.

Alternatively, the conductive tape can be applied to the first contact surface of one
adjacent segment and the opposite contact surface of the next adjacent segment, permitting two
adjacent segments to hinge or pivot in either direction. Such an arrangement is not preferred
if the conductive tape is not attached along the edge surface 46 of at least one of the adjacent
segments, so that the segments cannot be pulled laterally away from one another, leaving a gap.



and conprises nore conductive material than in an unsegnented gasket having
an ot herwi se conparable structure, thereby inproving the efficiency of the
gasket in blocking EM. The gasket shown in FIGJRE 1 has three seal
segnents 40, two outer segnents and a center segnment, each of which is

el ongated and adj acent at |east one other segnent. It would al so be

possi ble to provide segnents in other shapes, for exanple being laterally
el ongated rather than longitudinally or made in other shapes that can

resi de al ongsi de one another. Each segnent 40 has a resilient core 42 which
in this enbodinment is generally rectangular in cross section. The nunber of
segnents can be varied, it being prefernngd to use as nmany segnents as
needed to cover the required area, each segnent being of a wwidth limted to
an easi | y Fpr those sgplioatiting regoiringahaximerhi sealcs’trﬁhg'thlaml rigidity,Sas dppg%eaxamgki@n ,0;1'[
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32. Gasket 20 is held with some conpression between bodies 30, 32, an
sufficient |t§e core 42 is not covered with the conductive material, can be wrapped in conductive tape 8
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cards, for example metal grounded plates conventionally attached to certain types of circuit

cards and including connectors for signal or power lines to traverse a shielding barrier. The
gasket can be used, for example, in a computer chassis for this purpose, and in that application
can be, for example, approximately 30 cm long, 13 cm wide and 0.3 cm thick. The specific
dimensions of the seal of course can be varied over a wide range of sizes, shapes and/or
combinations of sizes and/or shapes, to suit the application.

Referring to FIGURE 2, in this embodiment the seal is formed with a plurality of
clearance openings 64 which traverse the two opposite contact surfaces 44 and a portion of the
resilient core 42 at each opening 64. The openings preferably are die cut after continuous
segments 40 have been attached together to form a sufficient width, the die cuts forming the
pattern of openings needed for a particular device, and potentially also cutting through one or
both of the endmost segments to provide a gasket width that is less than an integer multiple of
the segment width. The openings and the gasket width can also be formed by other methods
involving cutting or the assembly of short segment lengths so as to define the required clearance
openings 64.

The width of the openings as shown can exceed the width of one or more segments 40
between the endmost segments, which makes that segment (the center segment in FIGURE 2)
discontinuous along its length. Nevertheless, the gasket 20 extends continuously around the
perimeter of each clearance opening where, preferably, at least a portion of the gasket is
compressed between facing surfaces of bodies 30, 32.

Adbhesive strips 72 preferably are applied to at least one of the opposite contact surfaces
44 as shown in FIGURES 1 and 2, and can have pull-off film covering the adhesive until the



areas as opposed to others, such as along the outer borders of a gasket.
Each segnent 40 has first and second contact surfaces for bearing agai nst
bodi es 30, 32 on opposite sides of gasket 20. Segnents 20 |i kew se have
opposi te el ongated edge surfaces 46, which abut one another in the

enbodi nent of FIGURE 1, and end surfaces 48. In this enbodinent, the
resilient core 42 is substantially surrounded by an electrically conductive
material 52 which preferably covers at |east contact surfaces 44 and edge
surfaces 46. Insofar as the gasket is cut through, for exanple along end
surfaces 48 and perhaps along one or nore outer edge surfaces 46, resilient
core 42 is exposed. The resilientjgcore 42 can be conductive or
nonconducti ve and can be a rubber or a polymner, provided the core is

suf fi ci entgayket 20iis ready té inspllans tdnduaivedufhdeve todies 3010g DRt Altdrdtivaly, otte
good el ect icaé%fontact i th %ﬁe boqies 0, 32 to be sealed. Core 42 can be
nol ded, e Asteners £31,0f Bropided such as hojes 19 peiyesscreys.or rpiets o g fike.cor e 42

conprises a polphgREalSs ghrtidfadPaii@Bble F6¢ Hié18inb WithiPthe (chsisidf@n electronic d&lige
electrically conductive material 52 can conprise various forns of woven or

non- wov e rfUelbAd igitylcompuier commymiGationscapprEatys |os theplike haying ¢ mlanernficonnagtors
t f . . ‘ >R .
contour o orgﬁﬁw%hﬁﬁadaﬁfthsﬁne%@m tidverse the Q%ig{ipg.gxg ][Ilﬁgzgirj&gﬂﬁﬁdﬁée&g{}%w re

mesh, brai ded, woven or kni tt ed wre or ne
made fr omBGURE3 shawnhow theninvention harebe applied ite a dypiqah persariab somputer ¢hassis 8@ a

ffici t) v f1 i i . o . Pref bl .
Sover | e ik a R B Ene O bofnE b f B 3P et it {cieont o F0r el yicn
fibe Ei 3_, t et phirratityl tnfycm'?@mrsod(e:sn(abaéﬂowmadn sberﬁdnqju&ez _nidtltbﬂsai]fd 1 hm:maﬂionahg/ or
In a I1T1 QN a 0] Cll oatl.n can .npe r | I N orm cure
ol oo 1 R Sl D 68 BiekiP e SHRoid Bl BY, TS e, ot Pt Mlerfhatd it
117 e g e 2C st i
sSpecliTl Ca ace ene aCkK. n a r, rre oal nent, e coverin
D Cor | I ees it RN 6 RABUGHS BA e MGRBLORA Y COVES DlAtes (B0F Faoue A4 Gin be
(pol yani dgﬁ)pﬁlh@@ ith 4y oF VafiBus QYA bf cliRhik Cardt BE, freShly Rividg é_xﬁ"ﬁ‘déx?és §6 thab®

spunbonded or chem cally bonded or heat bonded to maintain integrity, and

ei t her netUvallyzkaye spneeciorst i The chassisning backplans prgi gravaded fasd foem taoparh of thie
metal  par Ghigldsp bdriQS" PheYaske bAHR Rventiddis advantageously placed over the backplane and

continues the conductive seal barrier across any gaps between the backplane and the circuit card

end flanges 30 (or perhaps the cover plates for empty circuit card positions).

Gasket 20 overlaps both the inner surface of the backplane and the rear facing surface
of the circuit card flange or other conductive body 30 disposed inside of the shield barrier. The
gasket 20 is preferably attached to backplane 82 via adhesives or fasteners or the like, the
number, shape and position of the openings 64 in the gasket corresponding to the number, shape
and position of the openings in the backplane. Returning briefly to FIGURE 1, the seal is
sandwiched between flange 30 and backplane 32 (or 82 in FIGURE 3), the seal providing a
resilient sealing surface between the flange and the backplane. In operation the seal is
compressed, as shown in FIGURE 4, to provide maximum electrical continuity between the seal
and the flange or the seal and the backplane in the particular application.

' The electrical circuitry on the motherboard and/or printed circuit cards generates varying
levels of EMI. The EMI which is incident on gasket 20 is reflected or dissipated in the form
of currents including conduction through gasket 20 to ground. Gasket 20 according to the
invention appears to be less continuous than a comparable gasket having a .s'ingle integral core
of the full gasket width and a conductive surface extending continuously around the core.

However, the invention is in fact characterized by shorter conductive paths and therefore lower

S



9 a woven fabric, Minsanto "Flectron” nickel/copper netallized pol yester
fabric or the like can be used as the conductive surface material 52. The
primary functions of the surface material are to provide a conductive
surface for engaging electrically with bodies 30, 32, and an el ectri cal
connection between opposite faces or sides 44 of segnents 40.
Segnents 40 are placed adjacent to one another in a coplanar configuration,
preferably abutting along their narrower edges 46, and are coupl ed together
mechani cally and electrically. In the enbodi nent shown in FI GURE 1,
segnents 40 are coupled in a hinge like fashion using | engths of flexible
conductive tape 54, preferably applied all ong | ongi tudi nal seans 62. The
conductive tape 54 can conprise a nateri 4 sinilar to that of surface
covering ERreSstane! I [ ' of: wi dt.h_ of
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opposi t e cont aThissan beapprecidted Iwith fefezereoho GIGURE 4f A-péieithal telitd® th Peound
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y between the

is that the two, adj acent segnents 40 can_hinge or fold freel
copl anar W‘?"oﬁsg“ﬁ’é% Fhassis > 32 o1 $) glong 2 patbi(showp in ahgavydrokest i on
until thelis)nhagh SédoadiRfive natetig] MQvaFhATER the SPFBRL Sott e%aC hnfthher

to stack segnents 40. O course the ga}ske canm al So accommobdat e cufves,
ne

bends or BFf agaiRs thenhackplape. JIGHRE 4 fie ardetaileview showing| portions ayfitwe cadjacent
A Seal oo dhotisof R R berPRR B CoRaR bodidl e Skl Wi e, ©
segrent s idecgdmintheitop gurfane du FIGUBEdap be sinkéd st gronnd chuplst toahe botenompfase.t e
contact SEHLAGES MR Gofipaldl’ & non-segmented configuration is improved because the
segmented structure of the seal provides shorter conductive paths for eddy currents, as shown
by dotted line arrow 90. This path goes along the edge surface 46 of the subject segment.
Actually, the path for the current includes all the paths that couple between the point 92
of the potential and ground. These paths effectively form parailel electrical resistances that
commonly define the resistance between the two reference points at the induced potential and

at ground. Whereas the invention provides shorter and more numerous paths than a
continuousty wrapped arrangement in which the paths necessarily pass around the extreme edges
of the gasket, the resistance is less and the shielding effectiveness of the invention is greater
than in the continuously wrapped gasket. .
FIGURE 5 illustrates an alternative embodiment wherein the segmented gasket is cut not
only at a clearance opening 64, but also along one edge 94, at which the conductive covering
52 has been cut away for providing the desired width of the gasket 20. According to this
embodiment, a potential adjacent the cut edge represents a worst case condition wherein the path
to the opposite side passes around the edge surface 46 of the associated segment. This path is
longer than if the edge is not cut, but due to segmentation according to the invention, the worst
case path is still, at most, a fraction of the circumference of a single segment. FIGURE 5 also
illustrates an embodiment wherein the conductive tape joining adjacent segments has been
replaced by a conductive adhesive that holds the edges 46 of adjacent segments in abutment.



adj acent segnents are joined by conductive tape applied to the opposite
contact surfaces, alternating the direction in which the segnents can be
bent or fol ded. Al ternatively, the conductive tape can be applied to
the first contact surface of one adjacent segnent and the opposite contact
surface of the next adjacent segnent, permtting two adjacent segnents to
hi hge or pivot in either direction. Such an arrangenent is not preferred if
the conductive tape is not attached al ong the edge surface 46 of at | east
one of the adjacent segnents, so that the segnents cannot be pulled

| aterally away from one another, |eaving a gap.

10 For those applications requiring nax&gun1seal strength and rigidity, as
opposed to flexibility, conductive tape Tan be applied to both opposite
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necessary electrical connection.

A preferred arrangement of the segments is shown in FIGURE 6. In this embodiment,
conductive tape 54 joins over adjacent segments and holds their edges 46 against one another.
The tape 54 is provided only on one side, and on the opposite side thin adhesive strips 72 are
provided (see also FIGURES 1 and 2). The adhesive strips can be provided in whatever
arrangement that is convenient for holding the gasket in place, at least temporarily until it is
affixed by engagement between conductive bodies 30, 32. Of course other means for attaching
the gasket to the bodies such as fasteners, complementary contours for receiving the gasket and
the like, can be employed instead of or in addition to adhesive strips 72.

In addition to the different choices of materials and structural arrangements discussed
above, the invention is subject to other variations which are apparent in view of the foregoing
examples. For example, the invention is disclosed in the form of a relatively thin and flat
gasket suitable for sealing between flat conductive members. The segmentation also allows the
gasket to smoothly seal curves, at least on one axis of curvature parallel to the seams between
segments. A two dimensional array of segments could be employed to seal around a curve in
two axes, or a more complex shape. The invention could also be configured such that edges
46 having a greater dimension than the width of contact faces 44, or these two dimensions could
be equal in a gasket where the segments are substantially square in cross section.

Likewise, not all the segments need to be the same size or shape. For example, the
segments in certain areas can be thicker than in other areas so that the compression is greater
at the thicker segments. Nor must all the segments be conductive. It is possible in certain
applications to employ nonconductive segments, for example, in one or more intermediate

segments, with conductive segments at the edges.



gasket can be used, for exanple, in a conmputer chassis for this purpose,
and in that application can be, for exanple, approxinmately 30 cm|long, 13
cmw de and 0.3 cmthick. The specific dinmensions of the seal of course can
be varied over a wi de range of sizes, shapes and/or conbinati ons of sizes
and/ or shapes, to suit the application. Referring to FIGURE 2, in
this enbodinent the seal is formed with a plurality of clearance openings
64 which traverse the two opposite contact surfaces 44 and a portion of the
resilient core 42 at each opening 64. The openings preferably are die cut
after continuous segnents 40 have been attached together to forma
sufficient width, the die cuts formng e pattern of openings needed for a
particul ar device, and potentially also’cutting through one or both of the
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adhesi ve se nt et ent 12h At the bottom of the U-shape, material 52 is electrically coupled, for example by
conductive adhesive, or more preferably, by heat sealing material 52 along the seam sufficiently
to bring the conductive fibers or the like of material 52 into contact. This forms a gasket
providing the same shielding advantages as the foregoing embodiments, and is relatively easy
to produce.

FIGURE 8 illustrates a further embodiment similar to FIGURE 7, in which the depressed
seam lines 96 are provided in an alternating manner on opposite sides of gasket 20. FIGURE
9a shows an embodiment wherein the seam lines 96 are formed by U-shaped depressions on
both sides of the gasket; however, the depression on each side extends only part way through
the thickness, e.g., half way. This allows gasket 20 to bend freely in either direction. As in
FIGURES 7 and 8, material 52 can be heat sealed to achieve electrical coupling, or coupled
using conductive adhesive.

In FIGURE 9b, an alternative is shown wherein the segments lap on another and is thus
similar to FIGURE 9a except that the outer facing surfaces of the gasket are more continuous
(i.e, the seam gaps are smail).

Assuming the embodiments of FIGURES 7-9b employ conductive adhesive, the adhesive
is thin. In FIGURE 9c, a structure similar to FIGURE 9a is provided, but the opposite portions
of sheet material 52 are joined by conductive stitching. The stitching can be, for example, a

zigzag stitch as shown, with each pass through material 52 located immediately adjacent a
segment core 42. The stitching also can be passed directly through the core.

By using a thick bead 97 of conductive adhesive as shown in FIGURE 10, conductive
material 52 can be flat and continuous on both sides of gasket 20. The conductive adhesive is
provided between adjacent core segments 42, that are wrapped commonly with conductive sheet



gasket 20 is ready to install on a conductive surface of bodies 30 or 32.
Alternatively, other forns of fasteners can be provided, such as holes to
receive screws or rivets or the like. The seal is particularly
suitable for shielding within the chassis of an el ectronic device such as a
di gital conputer, comuni cations apparatus or the |ike having a plane of
connectors or simlar termnations that need to traverse the shield
barrier, usually via shielded conductors. FIGURE 3 shows how the invention
can be applied to a typical personal conputer chassis 80 having a backpl ane
82 formed with a plurality of openings which correspond one for one with a
plurality of connector sockets (not shopg) on the conputer notherboard 84
nmount ed on the bottom 86 of chassis 80 for receiving circuit cards 88. This
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t he not he or printed circurt cards generat es varying
EM . The ¥ivt oniconductive ﬂneaddenyarm,mmsdoaumrbﬁs,l ip thefmasndredf stapledi ox pephapedni n

the form c ng conduction through gasket 20 to ground.
Gasket 20‘?%18%8?%%%&{%“& I nvention appears to be | ess continuous than a

conpar abl e gasRIGURES i12g thronghgI2¢ illmstragy al seties evfo:fecltdhpxei for daatbrigewithi thieh
The | nvertPBHES PERrTRECit AP LAY B EGh T SCOPRin e BRI o
t heref or elafe?&dﬂﬂge. These techniques can be used to cover over the foam core at an edge, elther
originally or after die cutting. In FIGURE 12a, conductive material 52 is depressed from one
side, similar to the seam of FIGURE 7, and in FIGURE 12b material 52 is depressed
symmetrically on both sides as in the seam of FIGURE 8. In either case the material 52 on
opposite sides of gasket 20 is brought into electrical contact. The margins of material 52 along
the edges can extend beyond the edge of the corresponding core segment 42 such that they can
be heat sealed together or attached with conductive adhesive. In the event of a die cut that
removes any material 52 extending beyond core 42, heat sealing can be used in part to melt a
portion of core 42 such that the edges of material 52 can be brought together and heat sealed
themselves.
In FIGURES 12c and 12d, edges extending beyond the edge of core 42 are wrapped
around the edge and overlapped, preferably being also heat sealed or coupled using coriductive
adhesive. The overlap can occur along the edge (FIGURE 12c) or on one of the faces of gasket



12 electrical resistance between any two given points, for exanple on
opposite sides of the gasket. Therefore, the invention has better
shielding efficiency than a continuously w apped single core of the sane
size and el ectromagneti c characteristics. Thi s can be appreciated
with reference to FIGURE 4. A potential relative to ground induced at a
gi'ven point 92 on the conductive covering 52 on the first contact surface
30 (e.qg., facing the notherboard and printed circuit cards in FI GURE 3)

i nduces a current that is coupled to ground (assuned to be the chassis
backpl ane 32 or 82) along a path (shown in a heavy broken line) through the
conductive material of covering 52 to tpe opposite contact surface 44,

whi ch bears agai nst the backplane. FIGURE 4 is a detail view show ng

por t i ons20{FIGWREAR&C €AS sERERIFIGUKE 135 iS@ay nof be 1nesshgt Mﬁﬂerliﬂ”'&e edges
conductive bodi es, the potential being assuned to be induced on the op

surface Pheondugyive sheat S2talong; ancdge i a“éiﬂegF dreaductivie pth betveen dhenposite Beast ace.
bocause PhEkieid o HPALEC ThFIOPRES AT Ber SO il @4 Ak lop o THOGHC

because segnent e ture o prOV| s short nduct 1
pat hs f oexteniid\around theedge autresidwmongythdmat@mIOf ﬂxnepmsn@w@(for making plectuicgloes

For ‘the SFBAN) bt Fefabiathe iRl Ry, JRORERly. soverer, af BT bickerd 86,701

t he pot eettrente aigels of the rvdnduClies mateainhs2 Bf:hmimilyelgy (.02 inchgD S xlnni) oelless,t wi cal

boi Nt s APVt ShRALY B efffch By wiekd 2D\ il e GRRUEEE nofles; MoRREIA
pr ovi desjlfl@ittLthatthiél coibetionlorieaidnifid leBfes 90 &an dlso be made by a conductive thread,
staple or similar fastener, as discussed above.

The invention having been disclosed in connection with the foregoing variations and
examples, additional variations will now be apparent to persons skilled in the art. The invention
is not intended to be limited to the variations specifically mentioned, and accordingly reference
should be made to the appended claims rather than the foregoing discussion of preferred

examples, to assess the scope of the invention in which exclusive rights are claimed.



continuously wapped arrangement in which the paths necessarily pass around
the extreme—edges—of—the gasket, the resistance is less and the shiel dinag
effectlveﬂ]%ssiee(t) . n}égqtlon is greater than in the coptm

gasket . TN |ustrates an alternative enbodj
segnent ed EHH il 4 b
one edge 9 it

ot only at a cl earance opening

conductive covering 52 has be
provi di ng the de5|red wi dt h of the gasket 20. According to this enbodi nent,
a potential adjacent the cut edge represents a worst case condition mhereln
the path to the opposite side passes around the edge surface 46 of the
associ ated segnent. This path is longer than if the edge is not cut, but
due to segnentation according to the i A ntion, the worst case path is
still, at woghim:2 fraction of the circunference of a single segment. FIGURE
5 al so |Ilustrates an enbodi mrent wherein the conductive tape joining
adj acent segmeht s hAgasketfer bigsking electrgmagnetin: thdiation betawdere ati lvast twmaeledtritally t he

igges e nd%gd“?e Eeersr%gwn{)%%hh%éﬁé)%%%dmdﬁ wédﬂf é;Bglpgﬂn%an be the sane
type of mat er | ablmmz bésegmedlspeach@fdwsegmags baving u edsilient core extendiig ¥6ng at

nmetal lized fabri I Ct. e polyner layer or simlar structure
provi di ng QSM&DF\%%?FBIF@‘E B’r"%tﬁgl ng over the seamis al so possible,
these being exgigibdtficaly comduetivd tytekial @?agwwtu@segﬁeaspﬁbﬂ el fi&es kGPe

54 preferably is affixed to covering 52 using a conductive adhesive. The
conduct i vge“é’é‘gég?% theconductiye bogiess irreemenss beng,disposed adiacentdo enganether secht ape

54 to therap sk piurMRy CRVRpinBts 2RcdiBpaites V@ldY area, the electrically conductive material
defining conductive paths between the opposite faces between the segments.

2. The gasket of claim 1, wherein the conductive material comprises a conductive
sheet material extending between the segments for electrically coupling the opposite faces of the
segments for bearing against the conductive bodies.

3. The gasket of claim 1, wherein the conductive material comprises a conductive
adhesive between the segments for electrically coupling the opposite faces of the segments.

4, The gasket of claim 1, wherein the conductive material comprises a conductive
sheet materiél substantially covering the opposite faces and wherein the conductive material on
the opposite faces is electrically coupled between the segments by at least one of: at least one
depression in the conductive sheet material extending through the gasket between the segments,
heat sealing the conductive sheet material through the gasket between the segments, a conductive
adhesive joining the conductive sheet material, and a conductive fastener extending through the
gasket. |

5. The gasket of claim 4, wherein the conductive material further comprises an edge
treatment coupling the conductive sheet material around a terminal edge of the gasket.

6. The gasket of claim 1, wherein the conductive material comprises a conductive
sheet material substantially covering the opposite faces and wherein the conductive material on
the opposite faces is electrically coupled between the segments along at least one depression in
the conductive sheet material on at least one of the opposite sides of the gasket, the conductive
sheet material on the opposite faces being coupled at a bottom of the at least one depression.

7. The gasket of claim 6, wherein the conductive sheet material on one of the
opposite faces is substantially flat and the at least one depression is formed in the other of the
opposite faces.
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fully over the area of overlap. It is also possible to enploy a
nonconductive adhesive where the area and/or intimcy of --,:...'--—-v"""m

bet ween,t 4 ring 52 provides the necessaryile mngEﬁIHASBE
nl‘hgsaﬁﬂget ﬁas@e fa¥& BEBW\ﬁpi .

connect | ; eferred arrangenent of the seg
e TR MR e
segnment s

I ment, conductive tape 54 joins
r-edges 46 agai nst one another. The tape 54 is

provi ded only on one side, and on the opposite side thin adhesive strips 72

are provided (see also FIGURES 1 and 2). The adhesive strips can be

provi ded in whatever arrangenent that is convenient for holding the gasket

in place, at least tenporarily until it ,ps affixed by engagenent between

conductive bodies 30, 32. O course othé? means for attaching the gasket to

the bodi es sucg as fRSERRA? clatfl k@ﬂpm ¥ PR OF Sedriisiohs EftbNdiRg

gasket and the |iKke, c%n be grrpl gge nsftt%aa ?‘g?tgr i?ﬁraél&h%i on to él'é‘ﬁ!ggshl ve
strips 72the gasket betieemtheisegroents, said [deprdssidns being fotmsdcomsbott ofthe oppasits fanasl
structural arrgange t ' S e s t . ' |.S. | at her
vari ations whi %l’h a?g& a%f)lgért éﬁé{@n&v"?‘%\%@fh °t‘1%§°+{§>f§°§%+’§%‘eéé’ériw‘?}f)ée@.%f‘ﬁg"g he;t
exanpl e, $daling atvvthatbonomiof tit &t déastsemt deprestien.f orm of a rel atively thin and
fl at gasket suiéabl

for,sealin etween flat conductive .nenbers. T
segnentation al'so a o%@k?thog cé&o@kgtw e Bmltgg%ﬁes é’ffr?}ﬁcé?cails' ‘7088@ %n
one axi s eindGstivealdHésivepathd bettond 6f thbdegressign. bet ween segnents. A two
di rensi onal aryray of se nts coul d be enployed to seal arqund a curve in
two axes, or anrmreﬂl‘oﬁggsﬁ%mgz wherein the apPeSite facss pes electrcalfx coupied B¥ided
such thatc@ﬁﬁ&&e%sémiemmgﬂﬂ&gﬁrmdmems@hﬁn&d dth of contact

faces 44, or these two di mensions could be equal in a gasket where the

segment s are slibst aHhe gaskef of glaimd wherein she; eleetrically-conductive matariab gproprises @t

all the sggnh QhdePi fudixﬁ ' p

segnments I'n c%‘?gﬁﬁﬁar eals&acan %erﬁtﬂl cﬁgéﬁﬁ%gn | Otlﬁgt‘r?fng%gvgpésxgn?ﬁ-g@vg%e

conpr essi braided agd knitted materiahe t hi cker segnents. Nor nust all the segnents

be conducti-ve. dt i ' | ert ai ' fons.to ol .

nonconducti ve 1s:J’ég rrefﬂep, 8:% g‘f@nﬁ?’e‘?’ﬁ%\ﬂ&ﬁéﬁ %)l&&%%{m%ﬁﬁ%se? ﬁggxfxgéi%sug egnents,

wi t h conduct i vBt.seditengaskettoftdiaimeiljewherein the metallized fabric sheet comprises metal
fibers.

15.  The gasket of claim 1, wherein the conductive material is joined between the

opposite faces on at least one terminal edge.

16.  The gasket of claim 15, wherein the conductive material comprises a metallized
polymer sheet and is overlapped for joining the conductive material along the at least one
terminal edge. _

17.  The gasket of claim 16, wherein the polymer sheet is electrically coupled between
the opposite faces along the terminal edge by at least one of conductive adhesive, heat sealing
and a conductive fastener.

18.  The gasket of claim 17, wherein the polymer sheet is heat sealed along the
terminal edge for a distance encompassing a portion of one of the segments along the terminal
edge.
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14 O her variations are al so possible. For exanple, the segnents
that are attached and electrically coupled need not be fully forned

el ongated EM seal s, but can conprise nerely conpressible cores that are
then attached in a manner providing conductive surfaces and electrical
coupling between the opposite surfaced between the seals. Exanples are
shown in FIGURES 7-10. In FIGURE 7, conductive surface material 52 is
joined electrically across opposite faces of the gasket al ong depressed
seans 96. In this exanple, material 52 conprises continuous sheets

di sposed on each side of the gasket. On one side (the bottomas shown), the
sheet material is flat, and on the other side is diverted in a narrow
U-shape between each core segnment 42. At the bottom of the U shape,

material 52 is electrically COUPLEQL_LQL—Q*QHDLB—D¥ conductive adhesive,
or nore preferably, by heat sealing mater=®- o2 ateng the seam sufficiently
to bring the conductive fibers thé‘TWke of retery ) B2 in cont act .
This forms a gasket proviggng |t he)Sane |§L1_|_§JL i ng -4 aﬁges s the .

f oregoi ng enbodi ments, and is reldétvei a 1 g-peodliiel: - = 8
illustrates a further embodi ment _sisarigar te-—-SURE 7, in whic €
depressed sean1|imei$§6 are p i an alte - p ;Lg
si des of gasket 20. = : ' 96
are formed by U shape: esslong on At h. sides_ gl ihe Ket . ho r

the depression on; ke ext d? art t hr-gfdg he t hj ess,
e.g., half-way:—Ffi g2 » E%ﬁgr 1 T
As in-Fl GURES. 7_#)dn X shadnc : y cal
coupling, or gbup Y G LY 7S A 72

alternative-t i) B ::

simlar to_EL | ) Ngasket_
are nore contifiu (i.-e. the e ar e {smaltlf) . sju U ghe
enbodi nent s=gt FFEUF o é’bt IV [ Ve TS ™
thin. In FLARE. k.. L E Eg_pLadeEﬂm.hut.Lhﬁ
opposite portions: of sheet material 52 are join by7' nductive stitching.
The stitchinhg canfbe, for examrs a~— AT " T




zi gzag stitch as shown, with each pass through material 52 | ocated

I mredi atel y adj acent a segnent core 42. The stitching also can be passed
directly through the core. By using a thick bead 97 of conductive
adhesive as shown in FIGURE 10, conductive material 52 can be flat and
continuous on both sides of gasket 20. Zhe conductive adhesive is provided
bet ween adj acent core segnents 42, that are w apped commonly with
conducti ve sheet

15 material 52. This provides electrical connection between opposite
surfaces of gasket 20 in a manner simlar to seans 96, provides a

rel atively snooth and conti nuous surface on both sides, and securely
attaches the adjacent core segnents 42. In the enbodi nents of

FI GURES 7-9a and 9c, the U shaped depressions form ng seans 96 preferably
are kept narrow. Therefore, when gasket 20 is conpressed between opposed
conductive bodi es, conpression of core segnents 42 tends to bul ge the
segnents laterally and into contact with one another, closing the U shape
| aterally. Provided seans 96 are suitably narrow, these enbodi nents thus
al so provide substantially continuous surface contact wth the conductive
bodi es. The particular width of the U shapes needed to achi eve sufficient

bul gi ng to obtain contact [T vary mnfﬁ'fh@'ﬁﬁﬁﬁrézggfn“charatteristics

and the exteﬁf—ﬁ+5§eﬁp+e @gngﬁLs_ e o JFLGURE 11

il lustrates élsliq tly different efbodi neht wderein sean§s§6 are formed
-4 OANANN ‘

ii
ﬂ AL ! 4 > ']
il

]

L 72 R TN

© e —— . ——— . -
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using a linear conductive material 98 that pierces through the opposite

| ayers of conductive material 52. This |inear conductive nmaterial can be
continuous, in the manner of stitching with wire or conductive thread or
yarn, or discontinuous, in the manner of staples or perhaps an uphol stery
button tuft stitch. FI GURES 12a 8hrough 12f illustrate a series of
techni ques for dealing with the conductive sheet material al ong an edge of
t he gasket, for exanple along.a |ongitudinal or |ateral edge. These

t echni ques can a@Zused to Cuggf over the-foagj@ore at an edge, either

originally qr ondu erial 52 is

depressed f ¥ Fgl{;an in FI GURE 12b

material 52 les as in the seam of

FI GURE 8. | ) badit’e €des of gasket 20 is

brought intd e ectrlca €§¢' Ad2qrgins of material 52 along the edges

can extend beyond t gdge O he correSsy¥yndi ng core segnent 42 such that

t hey can be héﬁl seal ed .geth o7 attached with conductive adhesive. In
at &g;es any nmaterial %2 extendlgg beyond core

42, heat sedfpt Tti dA \¢R c@e 42 such that
the edges of br hw' t t pnd heat seal ed

t hensel ves. 8] > geping beyond t he edge
of core 42 3 ed around 't he edge and | @ppe pref erably being

l
al so heat sealed o gcoupled usi ng conductive he%¥e. The overlap can
occur al ong Eﬁ@ edge (ELQURE 12c) q? on one o the faces of gasket

FIG. Qo

CONDUCTIVE
FASTENERS
(THREAD . STABLES .ETC.)



16 20 (FIGURE 12d). As shown in FIGURE 12e, it may not be necessary to
overlap the edges of conductive sheet 52 along an edge to achieve a
conductive path between the opposite faces of gasket 20, around the edge.
In FIGQURE 12e, the sheet 52 on one side (the top as shown) extends around
the edge and resides along the margin o& the opposite edge for naking
el ectrical contact with the correspondi ng conductive body. Preferably,
however, any gap between the extrene edges of the conductive material 52 is
mnimal, e.g., 0.02 inch (0.5 m) or less, to provide substantially ful
contact between gasket 20 and the conductive bodies. FIGURE 12f illustrates
that the connection of the term nal edges 99 can al so be made by a
conductive thread, staple or simlar fastener, as discussed above.
The invention having been disclosed in connection with the foregoing
vari ati ons and exanples, additional variations will now be apparent to
persons skilled in the art. The invention is not intended to be limted to
the variations specific qggnegxloned, and accordingly reference shoul d be
made to the appended her thap the f gkegoing di scussion of
preferred exanples, t scop \(@ i Hg@nventi on in which exclusive
rights are clai nmed. 17
14 April 1997 W cl ai 3 gasket for bl ocking el ectronagnetic
radi ati on between at’ F@ﬁST;T?ErT#TETﬂigq | y conductive bodies over an area
having a length and a w dtwS&onpri sing: a plurality of segnents,
each of the segnents having a mesilient core extending along at |east part
of one of the length and w dtfiZ¢he segnent being disposed laterally

JC VVC C© it

adj acent to one anot hé ced ﬂgg g;akge gasket, such that at
| east two of the dnts are | at &= y zgc | ong said at |east part
of one of the Ien;ﬁg ‘ga electrically conductive materi a

and wi dth:
di sposed on the segnej and CoVeri ng

R FlG . 12¢
¥ qq

FIG.124
N-qq

52
;[ AT

- FiG. [2e

7~
]cﬁ B 9

( FIG. 12¥F




| east a majority of both opposite faces of the gasket. thereby providing
conductive surfaces on both said opposite faces for bearing against the
conductive bodies over, said area; and. -wherein the electrically
conductive material includes conductive material bridging between the
opposite faces at points between the spaced edges defining conductive paths
bet ween the opposite faces between the segnents such that the conductive
material defines a plurality of electrically parallel paths between the
conductive bodi es. 2. The gasket of claim 1, wherein the conductive
material conprises a conductive sheet material extending between the
segnents fromone of [for el ectrjabatatyofahe Discgiret he opposite faces of the
at least two laterally adjacent segments substantially to the other of the
oppsite faces, th¥EGM D SHIEERING STRUCTURELEQR i GRNNECEOR\PANELSe oposite
faces agai nst one of the conductive bodi es. 3 The gasket of claim 1,
wherein the conductive material conprises a conductive adhesive between the
at |least two | aparEMI yaskelj hakntleasgmgnétic radiatien rveencddciricallp opidutigve! dodies
opposite faces of the se%rrents. 4. %e asket of cl aiéxnﬁ_’ﬁ%l erein the
conduct i ve 2 ERTOMPASSED AP ArBEINg & BHRRRS(9f\AIACHIE SPETES: (2ch 8 Iy formed pya

covering t RRRAPATE t&tibACan sﬁélﬁidﬂhﬁE@dﬁcﬁ%&uﬁ@&dﬁﬁbﬁﬂ%eﬁ@h?im|th63¢‘bnhi?&ive
opposite faces is electrically coupl ed between the | ateral % .
bodies and extends over thé segments, the surface material preferably being formed of a

metallized polymer sheet. The polymer sheet is coupled through between the opposite faces of
the gasket along lengthwise seams where either the sheet is depressed into the seam or coupled
by a conductive adhesive, such that the opposite faces of the gasket are electrically coupled
between the segments. The conductive material extending through the gasket to couple the
opposite faces provides conducting paths that improve shielding efficiency. The seal can be die
cut, including cutting through the width of one or more segments, and remains intact, providing

many of the benefits of both wide seals or gaskets and elongated narrow seals.

(Figure 1)



14 April 1997 adj acent segnments by at | easREGNACEIENESH 535 one depression
in the conductive sheet material extending thrPEQNPRHBQbask t between the
segments, heat sealing the conductive sheétbatat.er+-al--tHroUigh t he gasket

bet ween the segnents, a conductive adhﬁ?i ' g the condpdtiiufe sbeebt
material, and a conductive fastener exténding through the gakképril 1997

The gasket I}gf ﬁi@j m 4, wherein the conductive material further conprises an
edge treat ff upling the conductive sheet nmaterial around a term nal

edge of the gasKet. A @asket fdt<bIOGKIHE bleBlrombgielit rddiation-Béttied atvRastRwor i al on
the opposite faces is electrically coupled between the segnments al ong at
least one mm&y@nnducﬁwnbwgmmmh@engmmmd@m&h, CQIpfisiagic of

the opposi t o 1 addbuRlifdr Semkdt, S8R 68 bne shgReR VAL RIS, 20,
one depresaidng. at ledst part Dficongask die hgth andnwidthyhibe gegiménit cheipn dispbsede sheet

material on one of the opposite faces is substantially tlat hand t{]egsat

| east one datprally adjagento pre anather between spaced edgesiof thegrsket, suchithatat least g,

A gasket f%l o%kgrﬁﬁéj%eg#ﬁ{s"aﬁl éliag@gifﬁéjh&ni Qﬂhgg}‘ﬁ% i&ktﬁ?d offne' i3 1ch

el ectrical 5 gL a t h,
~conpri si ng:and width; a plurality of segnents, each of the segnents having a

resilient core extendin
an ectrica?ly conductive material disposed on the segments and covering at

least a_majority of both providiag opposite faces of the gasket, thereby providing
conductive surfaces on both said opposite faces for bearing against the conductive

bodies over, -the-segments—being-disposed-adie
i said area; and,

wherein the electrically conductive material includes conductive material
bridging between the opposite faces at points between the spaced edges defining
conductive paths between the opposite faces between the segments such that the

conductive material defines a plurality of electrically paralle]l paths between the
conductive bodies.

2, The gasket of claim 1, wherein the conductive material comprises a
conductive sheet material extending between the segments from one of [for
electrically coupling] the opposite faces of the at least two laterally adjacent segments
substantially to the other of the opposite faces, the conductive material [for] bearing
at both of the opposite faces against one of the conductive bodies.

3. The gasket of claim 1, wherein the conductive material comprises a

conductive adhesive between the at least two laterally adjacent segments for

electrically coupling the opposite faces of the segments.

4, The gasket of claim 1, wherein the conductive material comprises a
conductive sheet material substantially covering the opposite faces and wherein the
conductive material on the opposite faces is electrically coupled between the Jaterally

O




al ong at 'l east part of one of the |ength;
conductive material disposed on the seg rﬁ@’%@ﬂﬁﬁ%@“%‘ﬁp
beari ng agai nst the conductive bodies, tfe seqr’rEnA i sposed adj acent
. to one another such that the plurali ty# At-s- encr)rrpa jubstinie sheeta,
the electrically conductive materi al Tng"tb'ﬁﬁw pat e Aprtl VIQSV t he

opposite fages etvveeg nts .N th onduct i v terial
conpri ses Mm bﬂé‘éi |at least onevg]%sn%é? ﬁ?f'gwé'ﬂ ﬁ&é %ie%a
maj ority ofmAieddl éﬁéﬁhﬂgnﬁﬁu@ mecg&kanﬁemeﬁems depmefit) eat isvingait@s i al on
. the opposite faces is electrically coupled between the segnents al ong

a pl ur al i t yonductixe abeetomateriali thgoughr thegasketcbefuesnethehwegmeats, arronduefivent s

coupl eghﬁy%ﬁ@%ﬁ)ﬂﬁ%@*ﬂ%%ﬂ%ﬁ?@%ﬁn%ﬁ%ﬁél ' a3, A R oy

| east one qhroupk tiePpmket, e faces. The gasket of claim6, wherein the

opposite faces are electrically coupl ed by conductive adhesive at the

bottom of at |east one depression on at |east one of the opposite faces.

ééupl eghgy%asket’[‘h%fgagic&'o'?‘c?zimv)t],%ﬁér&nttﬁg cORRREYd falePGf furfief cGinpfibds' 4n2! | Y
edge treatment coupling the conductive sheet material around a terminal edge of the

gasket.

n electrically
ite faces for

6. The gasket of claim 1,

conductive material on the opposite faces is electrically coupled between the segments

along at least one depression in the conductive sheet material on at least one of the
opposite faces sides of the gasket, the conductive sheet material on the opposite faces
being electrically coupled at a bottom of the at least one depression.

7. The gasket of claim 6, wherein the conductive sheet material on one of the
opposite faces is substantially flat and the at least one depression is formed in the

other of the opposite faces.

8. A gasket for blocking electromagnetic radiation between at least two

electrically conductive bodies over an area having a length and a width, comprising:
TFhe-gasket-of-elaim-65
a plurality of segments, each of the segments having a resilient core extending

along at least part of one of the length and width;

an_electrically conductive material disposed on the segments providing

opposite faces for bearing against the conductive bodies, the segments being disposed

adjacent to one another such that the plurality of segments encompasses said area, the

electrically conductive material defining conductive paths between the opposite faces

between the segments;

wherein the conductive material comprises a conductive sheet material

UL



a conducti ve ‘fastener extending through the gaske
12. The gasket of claim 1l wherein the elrmﬁéﬁugggkgﬁqnﬂﬂﬁﬁﬁ
conprises a netallized fabric sheet includ
| east one of woven, non-woven, braided gnd
gasket of claim 12, wherein the polyner [ofo] s T

s VAT, oo o RN

e segnents.
ive nateri al
mer haV| ng at
tituge sheehe
-‘rreﬁmpﬁﬁtﬁml 199111

2t

-
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o T

]‘cl'lhgegrggsket Oferﬁ{' Tedst a o8t 0r hoR ..“J‘:' ;- .A;_ﬁz_” e 0{ n sI rr}e;al
~joined bet yageridlhen ﬁep@@dsﬂeffmeas @Ibcﬁicahf%’éhpl@d‘%etv@éeﬁ‘tﬁé'se aﬁsalong6

The gasket 0T crarm 1I5, “WAerern the conductive material rises

netal | i zedm asplu@dxtmﬁpggs_meﬁemdmg ﬂtmghq@engaﬂwggmm thee
" materi al E{itg't .

20 17. ﬁgé}g KEY CorPeTarm 1o IR et is electrically

coupl ed between the opposite faces al ong the term nal edge by at |east one
of conductive adhesive, heat sealing and a conductlve fa te
9. Y trsxcali}coupledby

The gasket of claim 6, wheréin the opposite faces are elec
heat sealing at the bottom of the at least one depression in at least one of the opposite
faces.

10.  The gasket of claim 6, wherein the opposite faces are electrically coupled by
conductive adhesive at the bottom of at least one the-depression on at least one of the

opposite faces.

11.  The gasket of claim 6, wherein the opposite faces are electrically coupled by
a conductive fastener extending through the gasket between the segments.

12,  The gasket of claim 1 wherein the electrically conductive material comprises

a metallized fabric sheet including a metalized polymer having at least one of woven,
non-woven, braided and knitted material.

13.  The gasket of claim 12, wherein the polymer comprises a thermoplastic.

14.  The gasket of claim 13, wherein the metallized fabric sheet comprises metal
fibers.

15. The gasket of claim 1, wherein the conductive material is joined between the
opposite faces on at least one terminal edge.

16. The gasket of claim 15, wherein the conductive material comprises a

metallized polymer sheet and is overlapped for joining the conductive material along
the at least one terminal edge.

L
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18. The gasket of claim 17, wherein the|pol yngry g\
along the terninal edge for a di stance eng@efass] g i“on of one of the
segnents al ong the term nal edge. 19. asket of claim 18. wherein

t he conductive sheet material on one of,.the opposite facesSubstiwiesheetal |y
flat and the depressions are forned in%Ohe other of the oppobd April A7 f or

Wherei ' depressiatsuF@ of B 18; WHSTR 30 polymie sheet i YaRIGHy Sougledl: G g
the el ectribetwdey theopp6sitevfacéPalong the terminal edge by at least one of conductive
adhesive, heat sealing and a conductive fastener.

18.  The gasket of claim 17, wherein the polymer sheet is heat sealed along the
terminal edge for a distance encompassing a portion of one of the segments along the
terminal edge.

19.  The gasket of claim 18, wherein the conductive sheet material on one of the

opposite faces is substantially flat and the depressions are formed in the other of the

opposite faces for providing the electrically conductive path.

20.  The gasket of claim 8, wherein depressions are formed in both of the opposite
faces for providing the electrically conductive path.

f\\!llllc\\l\l\j M0 R



