Description The invention relates to a housing according to the generic
portion of claim1. Such a housing is known from DE 43 19 965 C2.
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(54) Title: HOUSING

(57) Abstract: [Translated from the German with a few changes from the English published.]

A housing (3), especially for the electromagnetically shielded location of electronic components, with a first and second housing
part (1, 2) and a sealing profile (8) arranged between the first and second housing parts and sealing off the inner space of the
housing, made of an elastically hardened sealing material (7) consisting of the substance applied in an initial pasty state or
foamed from an initial liquid state and tightly adhered to the housing, whereby the first housing part has a defined receiving area
(9), especially a recess, for the locating of a part of the sealing material applied thereto in the area of an initial, final or
bifurcation point of the sealing profile embodied with a raised cross section in relation to the rest of the longitudinal exterision of
the sealing profile.



- 3- This becones clear fromthe follow ng: The di spensing el enent
(e.g., a hollow needle) should be guided at a defined snall distance (e.g.,

0. 6 m—above-the surface of—housthgpart—Fhedistance changes by 16 % per———

0.1.-mm di mensi onal deviation of the housing part. Accordingly, nore

di spensed material would have to be applied on the surface in order to
obtain a constant height of the housing part-sealing profile part system
This could be realized using an expensive nmeasurenent and control
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insertion of the electronic function groups, the housing parts are connected to each other, usually

screwed.

The shielding seal consists of an electrically conductive, elastic material and must be executed in
its geometric dimensions and mechanical properties such that it adapts to surface tolerances and
unevenness, such that even with the tolerances present in mass production, a very high quality of

shielding of the interior of the housing is guaranteed.

Especially the beginnings, ends, and bifurcations of the seals cause problems because of the
addition of system tolerances. These result from tolerances of the part (production tolerances
with milling, descaling, or other tensioning or forming processes) as well as from the effect of
subsequent processing (production of galvanic, mechanically applied or sprayed coatings) or
other effects, such as from pressure, irradiation, heat, chemical solvents or wetting agents, etc.
The production of the sealing profile with a defined height with a relatively lower tolerance is all
the more critical the more miniaturized the system is. Even the achieving of adequate adherence
(shear stability) is increasingly difficult in light of the addition of the tolerances and disturbing

influences in miniaturized systems.



-4- The invention provides special cost advantages when the first
and/ or second housing part is a cast or extruded part, especially nmade of
plastic with the |arge tol erances—customary-therew-th---above all when the
recess serving as a receiving area is already fornmed in the first housing
part at the time of casting or extrusion. This receiving area may --
dependi ng on the actual housing specification -- be arranged both in
alignnment with the |ongitudinal extension of the sealing profile and
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| ocatian _of .a.connection ans to connect the first and second housing
parts. lﬁf@tlﬁﬁ?fwmquwc 8R-al so be used advantageously for an additi onal
seal in this area. In an additional advantageous enbodi ment, the recess
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times and must operate in coordination with each other.

Consequently, in the prior art, the system operates with an excess of material, whereby a surplus
of material is applied especially at the initial, final, or connecting and bifurcation points. The
sealing profiles thus produced must frequently be retouched in labor-intensive and, consequently,

more expensive processes.

The object of the invention is, therefore, to provide a housing of the type mentioned which can be
produced more simply and economically while meeting the tolerance specifications customary in

mass production.
The object is accomplished by a housing with the characteristics of claim 1.

The invention includes the technical teaching of providing, on the housing, as an integrated
component of the sealing system, a receiving area for a safety-excess of the sealing material. This
enables an increase in the admissible tolerances of the housing parts as well as the control of the

dispenser heads and/or the elimination of any retouching of the hardened sealing profile.



Currently considered the nost inportant practical enbodinent is that with
an EM -shi el ding and sealing profile which has an electrically conductive
seal ing-materi-al—and- w t h-heusi-rg—parts—nadeof plastie—wth—substantial ly
al | -over conductive coating of the surface which is in contact with the
sealing profile. The invention is, however, not restricted to such
shi el di ng housi ngs but nmay advantageously al so be applied in dust- or

wat ertight housings. -5-
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Fig. zathéﬂﬁfé%mas%n or3&iigBt i ¢ depictions of different exanples of housing
sections & recesses in longitudinal section or in

top view, Fig. 3a through 3i schemati ¢ depi ctions of three I mproved
enbodi nents, each in a top view and in
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thereto. It can be open on the side or closed all the way around (e.g., an open or closed hole). In

the receiving area, the sealing "bead” runs in certain applications preferably at angle to the

direction of the further extension of the profile.

In advantageous embodiments, an incline or a edge is provided on the recess in order to achieve
improved grip of the strand of sealing material with the recess during application (possibly a type
of interlocking) and to counteract a possible "slip off" of the initial point which may occur with

certain housing-seal-material pairs or with a contaminated surface.

Moreover, the recess can be formed in connection with an opening provided for the location of a
connection means to connect the first and second housing parts. This configuration can also be

used advantageously for an additional seal in this area.

In an additional advantageous embodiment, the recess is directly adjacent to an incompressible
spacer on the surface of the first housing part protruding toward the second housing part. This is

expediently formed during primary forming of the housing part from the housing material.

Currently considered the most important practical embodiment is that with an EMI-shielding and
sealing profile which has an electrically conductive sealing material and with housing parts made
of plastic with substantially all-over conductive coating of the surface which is in contact with
the sealing profile. The invention is, however, not restricted to such shielding housings but may

advantageously also be applied in dust- or watertight housings.
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Fig. | depicts schematically a bottom housing part 1 and a top housing part
2 of a nobile phone housing 3 nmade of extruded plastic, both of which are
provided with an inside netalzingdayer | a and—2a—+espectively. Screw
holes |'b and 2b, respectively, are formed in both housing parts 1, 2,
whereby the screw holes Ib in the bottom housing part are de5|gned f or

partial self-tapping insertion of self-tapping screws 4. In the figure,
it is sketched how an arm 5 of a coordi nat e- control | ed handl i ng appar at us
(not conpletely shown [ atlo
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part 1. a sealing shi e ng material strand 8 is dispensed onto

t he edgmbzpdnnemwahdefansm@rtesmﬁgﬂmﬂnﬂwﬁéﬁmcupon hardeni ng. After the

hardening is at |east substantially conpleted, the top part 2 is placed on
the bottompart 1 -- as synbolized by the '

- 6- Fig. | arrow B - - sy faBYIRECH for tHe dybodaes ofthed ineertiohews 3, wher eby
the strand solidified into the sealing and shielding profile 8 is

el astically defornmed w thout adhesion on the top part 2 and reliably seals

and el ef_g lr%magnetl cal | degﬂiﬁ?‘g?déhle gap between the housing parts 1, 2. A
&

recess the form téd hole, which is better discernible in
the enl arged depiction of the section A[sic] in Fig. 1 a, is incorporated
in the section C of the edge area of the bottom housing part 1. The
el ongatRig. Zachwugh@éf i rrsbematic depiations obdifferans xamiles pfrhausigisertians withe

appl i cation of thlensggrg%ﬁd:%egggﬁ)é%fi; a?Sec{eAgr?&ei’n tgé)v{%g,sure a reliable

al | -around seal eas anoun material is discharged
fromthe application needle 5 [sic] and partially received in the el ongated
hol e. Fig. 2a through 2f depict schematically exanples of housing

sect i orBigoda thomghi3y paschematic depictios of three improwt embodiyaents.eeelyin agopiyiew

recesses 19, 29, 39, 49, .and 59, tively ovi ded as init.al reas in
| ongi t udi nal cr oss- sectiddh a(cﬁqsa-seggngﬁéep%mlnﬁ:ff@ﬁ%sxﬁg)sec&on B wgtﬂ[ag VAN

(Fig. 2b as a top viewt Wilhdhe duble HariiodT sBRIrY HaRAASHph&s, andt he rec ess
can be inpl enented dependi ng on the

Fig. 4aand 4b schematic depictions of two additional embodiments of the invention.

Fig. 1 depicts schematically a bottom housing part 1 and a top housing part 2 of a mobile phone
housing 3 made of extruded plastic, both of which are provided with an inside metalizing layer
1a and 2a, respectively. Screw holes 1b and 2b, respectively, are formed in both housing parts 1,
2, whereby the screw holes 1b in the bottom housing part are designed for partial self-tapping

insertion of self-tapping screws 4.

In the figure, it is sketched how an arm 5 of a coordinate-controlled handling apparatus (not
completely shown) guides an application needle 6 with a hose connection 6a to deliver a
pressurized conductive seal starting material 7 in the direction of the arrow A over the edge
section of the bottom housing part 1. Thus, a sealing and shielding material strand 8 is dispensed
onto the edge section and adheres tightly there upon hardening. After the hardening is at least

substantially completed, the top part 2 is placed on the bottom part 1 -- as symbolized by the
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actual technol ogical edge conditions as a sinple blind hole with a bottom
parallel to the surface of the housing part (Fig. 2a and 2b) or also as an
openi ng wi t h—a—cTircular cross-section, but inclined in different directions
or even a curved bottom (Fig. 2c or 2d, respectively). Mreover, one or a
plurality of projections can be associated with it on the housing surface,
such as the spacer 49a associated with the initial zone 49 in Fig. 2e and
the incline 49b or the retaining hip 59a associated with a semicircul ar
trough ;3w B -1 4 RANIANE it thednd of BRSICESS 3, Rehetdbythd gfhnafsoﬁdl%“@a@xﬁa daand
limter of the so-called conpression set (also sée in this regard the
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adhesi o ally at the initigl point of a sealing materi st rand,
capect APt sl it iminieneSaly SieBE bR eBibsRuctite Bhsiamring: 25en
material pairings. Even a sharp edged enbodi nent of the edge of the recess
Itself can serve this purpose to certain extent. Fig. 3a through 3i
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\élh)e ng A %’:g 19}39\5[@16? }drb]%g la, is mcgrpgra(t:erdoﬁszhes see%%ltln? E of the e ecige area of the "oot?oem and
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doubl e strand of sealing naterial applied 68a/68b, 78a/ a/ 88b
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substantially.rect s-sectiqgn here e he recess,. 8 S one
conpl et Hematr gL dichuhliomd s anditaled foedle Sl et pirtys Ened in

t hat vvietlgh%a&g}ﬁ,qgrespondl ng housing parts 81 and 71, respectively, a
sealing material application can take place pivoting in fromthe open side
into the seal path (or plvotlng out fromlt) whereby the initial or final
point i.s thus of r.e a t he ngk{ udi nal exte lon o I ng
b of 11 e 24 tirqhan 2 deFChenttical PP BT of bSinkbeeors S A Sngpanis . 3F 1.0
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in modi fi'ed enbodi ments, it can, however, be desi ghed sl op| ng upward tovvard
t he opeareasiddorigitudindberosseseptian €hig. Zrauand(ﬁatthmﬁgh ﬁe) aron ayey viewr(HFenad aseadp ng

T ol 155 Y6 b 3sc 504 b0, BB S Plan Hel hofork o desehdind Sine

actual technological edge conditions as a simple blind hole with a bottom parallel to the surface

of the housing part (Fig. 2a and 2b) or also as an opening with a circular cross-section, but
inclined in different directions or even a curved bottom (Fig. 2¢ or 2d, respectively). Moreover,
one or a plurality of projections can be associated with it on the housing surface, such as the
spacer 49a associated with the initial zone 49 in Fig. 2¢ and the incline 49b or the retaining hip
59a associated with a semicircular trough 59 in the housing part 51. Besides the function of a
spacer and limiter of the so-called compression set (also see in this regard the following
embodiments), such projections have the function of improving adhesion especially at the initial
point of a sealing material strand, especially with problematic surface conditions and/or housing-
seal material pairings. Even a sharp edged embodiment of the edge of the recess itself can serve

this purpose to certain extent.

Fig. 3a through 3i depict schematically three additional exemplary embodiments, each in a top

view (Fig. 3a, 3d, and 3g) and in a cross-sectional view (Fig. 3b, 3e, and 3h) of a housing section

-



The spacer (reference character 69a, 79a, or 89a) depicted in Fig. 3a

t hrough 3i has a height of approximately 80% of the planned hei ght of the
seal i ng profi it ' ' I ng;
selection of this relationship depends, however, on the actual application,
In particular on the elasticity and hardness of the sealing profile. Fi g.
4a and 4b schenmatically depict top views of two additional enbodi nents of
the receiving area. Fig. 4a depicts an application surface 99 forned on the
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the profile héight and thus the sealing an I ng ect over the

entire ¢uanelpendingibusingparty 8¢ doed 7t.anspeetiweipad serding mapetial appication tirerakeat

shapes a}nd can, al .sc% be provided, in éoara} i cul ar,, on sealing profile

bi furcak P.(Eﬁplﬁ%till}&lg_ rom the open side into the seal path (or pivoting out from it), whereby the - 8-
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initial area of the dispensing procedure, the nmaterial properties of the
d_shi el initial pasty state (especially its
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material, in the event that sealing material with a relatively low viscosity is used.

The spacer (reference character 69a, 79a, or 89a) depicted in Fig. 3a through 3i has a height of
approximately 80% of the planned height of the sealing profile to limit its compression upon
closing of the housing; the selection of this relationship depends, however, on the actual

application, in particular on the elasticity and hardness of the sealing profile.

Fig. 4a and 4b schematically depict top views of two additional embodiments of the receiving
area. Fig. 4a depicts an application surface 99 formed on the side of a housing part 91 in the
vicinity of a spacer 99a and somewhat lowered relative to the housing surface, which constitutes
a initial point for the application of a sealing profile 98; and Fig. 4b a similar embodiment where
the application surface 109 is, however, formed at the same level as the surface of the housing

part 101 and also has a reservoir trough 109b.

A receiving area with the described function of evening out the profile height and thus the sealing
and shielding effect over the entire path around housing edge can be embodied in extremely

different shapes and can also be provided, in particular, on sealing profile bifurcation points.



For its actual shaping and dimensioning, besides the cross sectional enlargement of the profile
strand to be anticipated or planned in the initial area of the dispensing procedure, the material
properties of the sealing and shielding mass both in the initial pasty state (especially its ranning
properties on the housing surface) and in the final state (especially compressibility and elasticity)
must be taken into account in order to realize the ultimately critical functional aspect of a

uniform sealing and shielding action over the entire course of the housing area to be sealed.
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Cl ai s 1. Housing (3), especially for the electromagnetically shiel ded

| ocation of electronic conponents, with a first and a second housi ng part
(1, 2) and a sealing profile (8y—arranged between the first and second
housi ng parts and sealing off the inner space of the housing nade of an

el astically hardened sealing material (7) dispensed in an initial pasty
state or foamed onto the first housing part and tightly adhered thereto,
characterized in that t he ing part has a receiving area (9),
especial ly a recess, m\“\ ‘“ﬁ&l\(\&mof a part of the sealing material in
the area of an initial rcation point of the sealing profile

wi th aQlaimsed cross- section corrpared to the rest of the path of the sealing
profile, designed such that the height of the sealing profile over the

first housing part is roughly the same as the rest of the path. 2.
Housi ng. %Gﬂﬁ%(ﬂgesbgclﬂhafomﬁe elsdmhawan?qmlameaﬁbé%n ahéleétﬁamac@}ﬁﬁb&ﬁél i ng
proflle(8) has an electrically conductive sealing nateri al

Housi ngvithcafirstiamia se@ond hqmsm et @, meaa%’labng profild (8) atrangedfvetwéendbe ﬁml/ or

d h ' ded
copec 4nf §snd pPine bat gt updlin S i oo o) g oSS bade 3 R0 Woat i ng
(la, 2ahrdehed QALIAY frfa&?ﬁl %, dfs@@ﬁs%& fin ¥ frffid) *b%st?%?a'té SFoRied bﬁt% thSfirst hodsing

Housi ng according to clalm 3, characterized in that the receiving area (9)
i s f or ped aod tightly 4dhesad there®, ng part (1) in the casting or extrusion step
for its primary shaping. 5. Housing according to one of the preceding

clains, characterized in that the receiving area (49 through 109) is
ar r angefal4ti&seatifltyatadj acent to a nonconpressi bl e spacer (49a through
109a)

the first housing part has a receiving area (9), especially a recess, for the location of a part of the
sealing material in the area of an initial, final, or bifurcation point of the sealing profile with a
raised cross-section compared to the rest of the path of the sealing prdfile, designed such that the

height of the sealing profile over the first housing part is roughly the same as the rest of the path.

2. Housing according to claim 1, characterized by an EMI shielding and sealing profile (8) that

has an electrically conductive sealing material.
3. Housing according to claim 1 or 2, characterized in that the first and/or second housing part
(1, 2) is a cast part or an extruded part, made especially of plastic and with a substantially all-

over conductive coating (1a, 2a) of the surface in contact with the sealing profile (8).

4. Housing according to claim 3, characterized in that the receiving area (9) is formed on the

first housing part (1) in the casting or extrusion step for its primary shaping.

3. Housing according to one of the preceding claims, characterized in that the receiving area (49

through 109) is arranged immediately adjacent to a noncompressible spacer (49a through 109a)

-10-



-10- on the surface of the first housing part (41 through 101)
protrudi ng toward the second housing part. 6. Housing according to one of
t he preceding cl ai ns, characterrzed—n—that the initia—or final point of

. the sealing profile (78a178b 88a/88b, 98) and accordingly at |east one

section.of the r ; 89; 99; 109) is arranged laterally

of fset relative lmmmmmmﬂmn‘ e path of the sealing profile. 7.

Housi ng accordi ng ecedi ng cl ai ns, char acteri zed in that the
receivin 3 69;. 79 an |n |ne ativ to the

sur f acé™ ‘Hi‘:% ?&ftefﬁ"h‘é%%ﬁ‘gé}m% gfougi ‘H# lfg‘? }5’88183d| ng
to one qft. t he preceding clains, characteri zed I n that the receiving area is

formed "al ong with an openi ng provi ded for the |location of a connection
means to connect the first and second housi ng parts. 9. Housing according

to one t he prec n gracteriz t.h

(aob. S HouRGerER0E Y bk StAE erAnR Hatos carsdler il tnishinmisldr B ace
of the JdifsJf thrOdeali %&%'Ié g@éﬁmb%@a/@tb 98) axutdceérdﬂfglﬂt 1éadt SRSREli] sﬂmw th
the receiving area 9; 5 in the direction of the application of the
seal i ngecaviagiaeda.(79; 89; 99, 109) is arranged laterally offset relative to the rest of the path of the

sealing profile.

7. Housing according to one of the preceding claims, characterized in that the receiving area
(29; 39; 69; 79) has an inclined surface relative to the surface of the first housing part (21; 31;
61;71).

8. Housing according to one of the preceding claims, characterized in that the receiving area is
formed along with an opening provided for the location of a connection means to connect the

first and second housing parts.

9. Housing according to one of the preceding claims, characterized in that a retaining edge (49b;
59a) to improve the adhesion of the sealing material on the surface of the first housing part (41;
51) at a initial point is associated with the receiving area (49; 59) in the direction of the

application of the sealing material.

% %k %k k %
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