| NTERCONNECT SYSTEM The present invention relates to an interconnect system
and in particular, to an environnentally seal ed i t i%nect systemto be
used-wit h a hard disc drive assenbly to permt 5 gtrical access to
the seal ed . portion therein. Hard disc: drive assenblles are manufactured in
a ¢l ean room environnent to reduce contamination to the sensitive

el ectronic portion of the assenbuuTgﬁnhmmmmﬂnEYGmEmanufacture it is often
necessary to accgss the s aled 1 f t he .a senb t hout
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al disclose a connector for a substrate having g housing frane with a
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U. S. Patenteldetrbnill frfi®ion of the assembly. Subsequent to

manufacture, it is often necessary to access the sealed

10 portion of the assembly without opening the assembly and
introducing contamination into the assembly.- The current
state-of-the-art is to provide a window in the assembly with
electrical connectors to the components of the sealed portion.
This may be by a pad or other means for electrlcal contact

15 being formed at an interface with the window.

Various means for effectlng connections between two
electrical surfaces are known. U.S. Patent No. 4,699,593 to
Grabbe et al disclose a connector for a substrate having a

~ housing frame with a plurality of contact members held in
20 position with a threaded bolt. U.S. Patent No. 4,711,509 to
' Cross et al disclose an electrical connector having a
connector body with a plurality of male pin terminals and a
mating plug in electrical connector. The connector has a
terminal cavity extending axially through the connector body.
25 U.S. Patent No. 4,802,869 to Maue discloses a portable
' ' electrical connector assembly including a plurality of mating
terminals accommodated in mated housings. Openings are
"provided in the housing to allow insertion of a probe to make
electrical measurements. A reusable seal is positioned around
30, the housing to cover the openings. U.S. Patent No. 4,906,194
) to Grabbe discloses a high density comnector assembly for an
IC chip carrier which includes a stack of spacer plates
holding planar contact members and upper and lower reference
plates. The assembly is held together by a plurality of
35 threaded screws. U.S. Patent Nb 4 969,826 to Grabbe discloses
a connector assembly for” 1nterconnect1ng a relatively large
integrated circuit chip carrier with a printed circuit board.



Cross et al disclose an electrical connector having a connector body wth a
plurality of male pin terminals and a mating plug in electrical connector.
The comnector has a terminal cavity extending axially through the connector
body. 25. U.S. Patent No. 4,802,869 to_jhue discloses a portable

‘el ectrical connector assenbly including a plurality of mating term.nals
accommopdat ed in mated housings. Qpenings are provided in the housing to
allow insertion of a probe to nake el-ectrical nmeasurenents. A reusable sea
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base and a cover plate. The base is solvent bonded to the
cover plate. U.S. Patent No. 5,069,627 to Buck et al disclose
an electrical connector for electrically cbnnecting circuit
boards which comprises two housings engaged by interlocked

10 tongue and grodves on the respective housings.

One method for electrical connection which has been used
is to form a pin on the contact and to form a plastic or
insulated cbllér about the pin for connection to a plug in
which the pin is received. However, the pin/collar connector

15 requires the use of a plastic or potting material which
outgasses volatile substances and which contaminates highly
gensitive electronic components. None of the above-referenced
connectors are directed to systems which have been assembled
in clean rooms and in which the maintenance of an

20 environmentally sealed portion is a factor.

There remains a need for an environmentally sealed
connector which can interface with the electrical contacts of
an environmentally sealed portion of a unit and can permit
electrical access thereto while preserving the environmental

25 protection.

The present invention provides an interconnect which
permits electrical access to the environmentally sealed
portion of a hard disc drive assembly.

In accordance with the teachings of the present

30 invention, there is disclosed an environmentally sealed
interconnect system for use with a hard disc drive assembly
having an environmentally sealed portion and a window
permitting access to electrical contacts for the sealed
portion. The interconnect system includes a non-electrically

35 conducting male connector housing and a non-electrically



-2- The connector assenbly includes a hol der conposed of a stack of several
thin plates having perforations arranged on desired grid patterns. U S

Pat ent :No. 4,998,886 to Werner discloses an electrical connector having a
plurality of contacts 5 arranged in a_fjde-by-side relationship and held
between a base and a cover plate. The base is solvent bonded to the cover
plate. U S. Patent No. 5,069,627 to Buck et al disclose an electrical
connector for electrically connecting circuit boards which conprises two
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which the ggéﬂtgg?gggngfiggerposer contact. The female connector
housing has a plurality of spaced-apart rib sealing areas
formed therein. The male connector housing is mated with the
10 female connector housing, wherein the respective insulating
ribs are received in the respective rib sealing areas and form
a seal therebetween. The seal is free of sealants.
Preferably, the male connector housing and the female :
connector housing each have a respective outer periphery. A
15 first groove is formed in the outer periphery of the male
connector housing and a second groove is formed in the outer
periphery of the female connector housing. In this manner,
when the male connector housing is mated to the female
connector housing, the first groove communicates with the
20 second groove. A sealant means is received in the first
groove and the sécond groove about the periphery of the
interconnect system.
These and other objects of the present invention will
become apparent from a feading'of the following specification,
25 taken in conjunction with the enclosed drawings.
FIG. 1 is a perspective view of the interconnect system
of the present invention disposed in a hard disc drive

assembly.
FIG. 2 is a perspective view of an assembled interconnect
30 system of the present invention.

FIG. 3 is a perspective view of the present invention
showing the male connector housing separated from the female
connector housing.



20 environnental |y sealed portion is a factor. There renmains a need for
an environnental ly seal ed connector which can interface with the electrical
contactss of an environnmentally seal ed portion of a unit and can permt
electrical access thereto while preserving_the environnental 25

protection. The present inventi-on provides an interconnect which permts

el ectrical access to the environmentally seal ed portion of a hard disc
drive assenbly. In accordance with the teachings of the present 30

i nvention, ther &l d sid eseattouy-eecicionaRnvdklvytarehedcrobsr ehangdhesyst em
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seal ed porwmmmtéﬁhe i nterconnect systemincludes a non-electrically 35
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5 5-5 of FIG. 2 showing the male housing and the female housing
mated. '
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FIG. 6 is a cross-sectional view of the male housing
mated to the female housing. ' '

FIG. 7 is a cross-sectional view taken across the lines

10 7-7 of FIG. 4. _

FIG. 8 is a cross-sectional view taken across the lines
8-8 of FIG. 4. _

FIG. 9 is a cross-sectional view taken across the lines .
9-9 of FIG. 6. E

15 ' FIG. 10 is a perspective cut-away view of the male
housing.
FIG. 11 is a persﬁective cut-away view of the ferrule
housing. _ '
Referring to FIG. 1, the interconnect system 10 of the

20 present invention is shown as a typical use being disposed in
an opening 12 in a hard disc drive assembly 11. ’
As shown in FIG. 2, the interconnect system 10 of the
present invention has a male connector housing 20 and a female
conriector housing 21 which are mated together. The male
25 connector housing 20 has a first side 22 and an opposite
- second side 23 which is substantially parallel to the first
side 22. Similarly, the female connector housing 21 has a
first side 24 and an opposite second side 25 which is
substantially parallel to the first side 24. When the male
30 and female housings 20, 21 are matéd, the respective first
sides 22, 24 and the respective second sides 23, 25 are
adjoining one another. The male connector housing 20 and the
female connector housing 21 are formed from a non-electrically
conducting material such as a rigid plastic. Disposed within
35 the male connector housing 20 are a plurality of spaced-apart



conducting fermal e connector housing. A plurality of spaced- apart
“insulating ribs are fornmed in the nale connector housing and a plurality of
el ectrically conducting interposer contacts are disposed in the male
~connector housing. Each interposer 5 contact is disposed adjacent to a
respective insulating rib, wherein each inferposer contact is electrically
i nsul ated from each adj acent interposer contact. The fenml e connector
housi ng has a plurality of spaced-apart rib sealing areas formed therein.
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the female connector housing 21 each have a respective outer
periphery between the respective first sides 22, 24 and the

10 respective second sides 23, 25. Formed in the outer periphery
of the male connector housing 20 is a first groove 29 which
extends completely around the outer periphery. Formed in the
outer periphér& of the female connector housing 21 is a second
groove 30 which extends completely around the outer periphery.

15  When the male connector housing 20 and the female connector
housing 21 are mated, the first groove 29 is directly aligned
with and communicates with the second groove 30. A sealant .
means 31 is disposed in the first groove 29 and the second
groove 30 and the sealant means 31 extends around the

20 peripheries of the mated male connector housing 20 and the
female connector housing 21. The sealant means 31 may be an
elastomeric O-ring which provides an exterior seal between the
interconnect system 10 and the hard disc assembly 11 as will
be described.

25 _ As shown in FIGS. 3-11, a plurality of spaced-apart
insulating ribs are formed in the male connector housing 20. .
The insulating ribs are of two types. Contact locator ribs 34
adjoin the periphery of the male connector housing 20 from the
first side 22 to the second side 23 and extend perpendicularly

30 inwardly. A segment is cut away from each contact locator rib
34 distal from the periphery of the male connector housing 20
forming an opening 35 between an upper leg 36 and a lower leg
37 such that the contact locator rib 34 is C-shaped. The
other ribs are contact mounting ribs 38 which adjoin the

35 periphery of the male connector housing 20 approximately



groove and the second groove about the periphery of the interconnect

system These and ot her objects of the present invention wll becone
apparent froma reading of the follow ng specification, 25 taken in
conjunction wth the encl osed draw ngs. FIG 1 is a perspective view of the
i nt erconnect system of the present invention disposed in a hard disc drive
assenbly. FIG 2 is a perspective view of an assenbl ed i nterconnect 30
system of the present invention. FIG 3 is a perspective view of the

present i nyERiWaAN BddH Hie At GOIIE AP a @ UShE G SE@RAT al itk faDmadde
femal e connect or_ housi ng,, -4- FIG _4.js a cross-sectional view.taken
across t he §556¢ @%Rﬁ'%ﬂcﬁlasé%o’vﬁ‘?‘f’grqin’é TP EORTRE Y Bf S etr%h'g‘-e
housi ng unrfdtrext side 22 and the second side 23. Each contact mounting
rib 38 is joined to and disposed between a pair of adjacent
5 contact locator ribs 36. .Each contact mounting rib 38 has a
pair of spaced-apart fingers 39 which are approximately
identical lengths. Each finger 39 of each contact mounting
rib 31 is oriented in a respective plane, all of the planes
being parallel to one another and also being substantially

10 perpendicular to the first side 22 and the second side 23 of
the male connector housing 20.. Disposed between the fingers
39 of each contact mounting rib 38 is a respective member 40
which has a'leﬁgth shorter than the adjacent fingers 38. [Each

- member 40 also has a respective shoulder 41 formed thereon,

15 the shoulder being prokimal to the periphery of the male
connector housing 20.

The female connector housing 21 has a pluraiity of
spaced-apart rib sealing areas 45 formed therein. The rib
sealing areas 45 are in the form of a plurality of spaced-

20 apart slots 46 formed in the female connector housing 21
depending from both the first side 24 and the second side 25
of the female connector housing 21. Each slot 46 on the first
side 24 is oriented opposite from corresponding slot 46 on the
second side 25. Between each pair of opposite slots 46 is a

25 projection 47 which extends outwardly from the female
connector housing 21 such that a plurality of spaced-apart
projections 47 are provided. :

When the male connector housing 20 is mated with the
female connector housing, the legs 36, 37 of each contact

30 locator rib 34 are received with a force fit into the
cooperating slots 46 of the respective rib sealing areas 21
and, simultaneously, each projection 47 from the respective
rib sealing areas 21 is received with a force fit in the
opening 35 in the contact locator rib 34. 1In this manner, an



FIG 5 is a cross-sectional view taken across the lines 5 5-5 of FIG 2
showi ng the nal e housing and the female housing mated. FIG- 6 is a
cross-sectional view of the male housing mated to the fenal e housing. FIG
7 is a cross-sectional view taken across _the |ines 10 7-7 of FIG 4.
FIG 8 is a cross-sectional viewtaken acfoss the lines 8-8 of FIG 4. FIG
9" is a cross-sectional view taken across the lines 9-9 of FIG 6. 15

FIG 10 is a perspective cut-away view of the nale housing.. FIG 11 is a
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shown in FIG 2 Theh€emafler connectosyhbanihg efi theophase FormuEthére 1asa a
mel e conneghiQfr A4S/ ¢ %Ba%@ﬁ-gpgggaégntact sealing areas 50. Each
5 contact sealing area 50 has a cutout portion 51 of the
respective projection 47 and is formed to receive with a force
-£it, and cooperate with the pair of fingers 39 of the
respective contact mounting rib 38 of the male connector
housing 20 when the female connector housing 21 is mated

10 thereto. A cavity 51 is formed in each of the contact sealing
areas 50 and a portion of the respective interposer contact 26
is received in the respective cavity 51 as will be described.

Bach ihtefposer contact 26 is formed from an electrically
conducting material which preferably is a high strength

15 beryllium copper base metal. Each interposer contact 26 is
substantially W-shaped having a central bight portion 55 with
a pair of U-shaped arms 56 connected thereto. The outer
extremities of each arm 56 have a respective first arcuate

) interface 27 and a respective second arcuate interface 28.

20 The interfaces 27, 28 preferably are coated with a tin-lead or

gold surface to reduce oxidative effects on the respective

' interfaces. When contact is made between the respectiﬁe
interfaces 27, 28 and the electrical contact on the
environmentally sealed portion of the hard disc drive assembly

25 or the desired electrical contact opposite thereto, the

© respective arms 56 of the interposer contact 26 flex toward
‘the bight portion 55 of the interposer contact 26. 1In so
flexing, .a wiping type of electrical contact is made which
provides an improved electrical connection.

30 Each interposer contact 26 is disposed in the male
connector housing 20 with the arms 56 between the fingers 39
of the respective contact mounting rib 38 such that the arms
56 straddle the shorter member 40 of the respective contact
jmounting rib 38. The bight portion 55 of each interposer

35 . contact 26 is received in the cavity 52 in the respective



connector housing 21 which are mated together. The nale 25 connect or
housing 20 has a first side 22 and an opposite second side 23 which is
substantially parallel to the first side 22. Sinmilarly, the fenale
connecior housing 21 has a first side 24 and an opposite second side 25
~which is substantially parallel to the fif8t side 24. Wen the mal e 30

and femal e housings 20, 21 are mated, the respective first sides 22, 24 and
the respective second sides 23, 25 are adjoining one another. The nmal e

connect or heyst 2 h es 6o C usi 1 ar [ roma
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I nt er foser itmrerpds@B contact 26 is environmentally sealed within the
contact system 10 without any sealant or potting material
being present.

Further, the bight portion 55 of éach'interposer contact
_ 26 has an enlarged segment 57 adjacent to each arm 56. The
10 enlarged segments 57 contact the walls of the cavity 52 and
provide additional sealiﬁg to the contact system 10. The
eniarged segments 57 also.provide a firm base for flexing of
the arms 56 of each interposer contact 26 when contact is aade
with the interface 27; 28 of the interposer contact 26.
15 The respective contact locator ribs 34 and rib sealing
areas 45 are orientea and disposed in the contact system 10
such that the.interposer.contacts 26 are each oriented on a
respective center line 48. Each center line 48 is spaced
apart from each adjacent center line by.a minimum of 0.025
20 inches (0.635 mm).
The sealant means 31 around the periphery of the contact
system 10 provides an envirommental seal between the exterior
of the contact system 10 and the hard disc drive assembly 11
when the contact system 10 is disposed in the window. Thus,
25 by the combination of the ribs and sealing areas within the
contact system 10 and the sealant means 31 about the contact
system 10, the environmental seal of the hard disc drive
assembly .11 -is protected. '
A further advantage of the present contact system 10 is
30 the compatibility with robotic assembly techniques. The
interconnecting mating features of the male cdnnector housing
20 and the female connector housing 21, which form an
environmental seal, permit rapid and simple assembly which can
be effected by automated mechanical means without manual
35 . intervention. There is no need for potting procedures which



5 al so has a second interface 28 which extends outwardly from and
approxi mately perpendicular to, the second side 23 of the male connector
housi ng- 20. The mal e connector housing 20 and the femal e connect or housi ng
21 each have a respective outer peripheryghetween the respective first
sides 22, 24 and the 10 respective second sides 23, 25. Forned in the
outer periphery of the male connector housing 20 is a first groove 29 which
extends conpletely around the outer periphery. Fornmed in the outer
peri pgery dhtirb&ukcen®iol atdleeebat ainantg Ahdi S:e@ui@%&%drﬂhﬁov.&ml&@ .whi ch
extends co tely _aroun e quter.periphery. 1 en e_nale
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first groosagadficasitdycwedugedgned with and conmuni cates with the second
groove 30. A seabdalbulliy)Smihyl fodi2iRaEdHE MG bl #had g2¥AoER and the
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di sc assenBFg s P& §EPPReQT the appended Cclaims, the
invention may be practiced other than has been specifically
described herein.



25 As shown in FIGS. 3-11, a plurality of spaced-apart insulating
ribs are forned in the nmal e connector housing 20. The insulating ribs are
of two.types. Contact locator ribs 34 adjoin the periphery of the nale
connector housing 20 fromthe first side 22 to the second side 23 and

ext end perpendicularly 30 I nwar dl y. A?Qégnent is cut away from each
contact locator rib 34 distal fromthe periphery of the

housi ng 20 form ng an opening 35 between an upper | eg SGrmﬂmmulmumm"‘?’?
such that the cqt |l ocator rib 34 is Cshaped. The othé&r fibs ares =
cont act nnuntin%ﬁ#?%%SSB which adjoin the 35  periphery of the male *
connect or housi ng- 20 Appdranesental ly gegiefhlcinRieaumedthSysten Loxe 22
and the seg@d voiltde 248 Abn@Xile hPEiP Xl i) BF dnimd AN 10} Yo PSS BdrY
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| ocat & ri lealfed dgadhiaonttdsd inmteddomhedth S3fstens comprising a non-

electrically conducting male connector housing and a non-

electrically conducting female connector housing, a plurality
of spaced-apart insulating ribs being formed in the male
connector housing, a plurality of electrically conducting

10 interposer contacts disposed in the male connector housing,
each interposer contact being disposed adjacent to a
respective insulating rib, wherein each interposer contact is
glectrically_insulated from each adjacent interposer contact,
the female connector housing having a plurality of spaced-

15 apart rib sealing areas formed therein, the male connector _
housing being mated with the female connector housing, wherein
the respective insulating ribs are received in the respective
rib sealing areas and forming a seal therebetween, the seal
being free of sealaﬁts.

20 2. The interconnect system of claim i, wherein each
interposer contact is oriented on a respective center line,
each pair of adjacent center lines being spaced apart by a
minimum of 0.025 inches;

3. The interconnect system of claim 1, wherein each

25 interposer contact has a first interface and an opposite
second interface, the male housing having a first side and an
.opposite second side, the first interface of each respective
interposer contact'eXtending outwardly from the second side of
the male housing, the first interfaces being in contact with

30 the electrical contacts of the sealed portion, the second
interfaces being external to the environmentally sealed
interconnect system permitting electrical access to the sealed
portion while preéerving the environmental seal.

4. The interconnect system of claim 1, further
35 comprising the male connector housing and the female connector



pair of spaced-apart fingers 39 which are approximately identical [engths.
Each finger 39 of each contact nounting rib 31 is oriented in a respective
pl ane, -all of the planes being parallel to one another -and—also-being—

substantially 10 per pendi cular to the4{fjrst side 22 a S|de
23.0f the male connector housing 20. Disposed between th ﬂ ﬂ
each cont act nmounting rib 38 is a respective nenber 40

shorter than the adjacent fingers 38. Each menber 40 also has a respectlve
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has a plurality of space apart areas 45 fornmed therein
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slots 46 T gneeddnalld @deititor: Abedhg! wheksing waéndenendm@ coaticledr t he
first side.24 and t,he second si the fe nnector
Each 5 ot T dH ARGE S the TRTaL e, AOBISOREEs PORSEDG O EA50kaI ng
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25 projiﬁﬁE%Pf%éé%&éghﬁgHﬁﬂp§i9%E“%EgB¥ef5%3'Eﬁg £&mBhe groove about
the periphery of the interconnect system to environmentally
seal the interconnect system within the assembly.

10 5. The interconnect system of claim 4, wherein the
sealant means in an elastomeric O-ring.

6. The interconnect system of claim 1, wherein the
insulating*ribé comprise a plurality of contact locator ribs ..
formed in the male connector housing, each contact locator rib

15 being substantially C-shaped having an upper leg and a lower
leg with an opening therebetween, the respective upper legs
and lower legs of each contact locator rib being received with
a force fit in the respective rib sealing areas in the female
housing connector, the female housing connector further having

20 a plurality of spaced-apart projections extending outwardly
from the female connector housing, each projection being
aligned with a respective rib sealing area, each projection
being received with a force fit in the respective opening in
the cooperating contact locator”rib, wherein the male

25 connector hdusing is mated to thé female connector housing to
form an environmental seal therebetween free of sealants.

7. The interconnect system of claim 1, wherein the
insulating ribs further comprise a plurality of spaced-apart
contact mounting ribs formed in the male connector housing,

30 the male connector housing having a first side ‘and an opposite
second side, each contact mounting rib being disposed
approximately at a midpoint between the first side and the
second side and being approximately parallel to the first side
and the second side, each contact mounting rib héving a pair

35 of spaced-apart equal length fingers with a member



connector housing 21 such that a plurality of spaced- apart prOJectlons 47
are provided. Wen the male connector housing 20 is nate
connect.or housing, the legs 36, 37 of each contact 30 34 are
received with a force fit into the cooperghi_ng slots 46 of mimnﬂm
rib sealing areas 21 and, simultaneously, each projection 47

respectlve rib sealing areas 21 is received with a force fit |n t he openlng
35 in the contact locator rib 34. In this manner, an -7- environnent al
seal is fortrméirelvéw&én; hhe nﬁ@ﬁm@mmmgséemﬂ@tMMrtérftnanothéeal ants

h | h
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Each 5 mmtfmdmpatrm Hondibs onwecLor prousmg 51the fhegeespottive
projection ﬁ&éﬂ%ﬁ&é@%ﬂﬁtﬂé hefod BEend | fecBPPeGORPERALE W T h

the pair of |n ers 39
5 force fit in the respective contact sealing areas wherein the

male connector housing is mated to the female connector
housing to form an environmental seal therebetween free of
sealants. - '

8. The interconnect system of claim 7, wherein the

10 fingers of each contact mounting rib is oriented in a
respective plane, each of the respective planes being parallel
to one another and each of the respective planes being
substantlally perpendlcular to the first side and the second -
side of the male connector housing.

15 _ 9. The interconnect system of claim 7, wherein each
interposer contact is substantially W-shaped having a bight
portion at a midpoint thereof and a pair of arms extending
from the bight portion, each interposer contact being disposed
in the interconnect system, the bight portion of each

20 . interposer contact being received in the respective contact
sealing area in the female connector housing and the arms of
each interposer contact being oriented between the fingers of
the respective contact mounting rib, the arms straddling the
shorter member of the respective contact mounting rib, thereby

25 restraining_lateral movement of the respective interposer
contacts and forming an environmental seal about the
respectiﬁe interposer contacts.

10.  An interconnect system substabtially as shown and
described with refernce to the accompanying drawings.



respective contact nmounting rib 38 of the male connector housing 20 when
the femal e connector housing 21 is nated 10 thereto. A cavity 51 is
formed-in each of the contact sealing areas 50 and a portion of the
respective interposer contact 26 is recehged in the respective cavity 51 as

w Il be d%ﬁﬁﬁ%gﬁd Each_interposer contact 26 is forned from an
el ectrical S ial which preferably is a high strength 15

beryl |l ium copper base netal. Each interposer contact 26 is substantially
W shaped BBSTRACT central bight portion 55 with a pair of U-shaped arns 56
connected therefp. eH@frBiﬁh@z‘it&ﬁ;‘eéTééié& Dhe EAGTh AL R desResihye

first arcuate interface 27 and &a rezgectlve second arc te Interface 2 20
The i nt er fadt&l©CoBREGERY RARFINGr £28baARY 3 FMAL e | FRIRRREF 1'I‘iﬂia‘%ll%iurface

to reduce mﬂ.)d.atIA{epBﬁf&]:iﬁyQﬁlfté@aé@éF@ﬁétﬁ/Gcéﬂﬁa&Ei TeSatenisHniael is
nadeépetmeen t he respective,interf acr§§ﬁ7 28 and(%he el.ectrical contact on

t he nwrc?rﬁ%n“fc?fluf?/c elg?'éﬁtjp%?t]r”cﬁfso aﬂ%r%ma? JCRI% ef%as]ﬁbly 25 - or

t he desir etbrsieztior cadusimg at20omndi axe t heceived twikth e plamtder ef 3tr nbn 56  of

the inter poser %ﬁgﬁgzﬁlﬁfﬁlﬁf\’@f IopdEedl PUrPUdsPlrar1 R ddiling

i nt er poser cont
rareas (45), (50) in the female connector housing (21). The

- ribs (34), (36) and sealing areas (45), (50) form a sealed
10 interconnect system (10). A plurality of spaced-apart
interposer contacts (26) are disposed in the interconnect
system (10) secured therein by the ribs (34), (35). An O-ring
sealant (31) is disposed about the periphery of the
'1nterconnect system (10) to provide an outer env1ronmenta1
15 seal for the interconnect system (10). FIG. 3



flexing, a wping type of electrical contact is nmade which provides an
Jinproved el ectrical connection. 30 Each i nterposer contact 26 is
di sposed in the nal e connector housing 20 with the arns 56 between the
fingers 39 of the respective contact npwnting rib 38 such that the arns 56
‘straddl e the shorter nmenber 40 of the respective contact nounting rib 38.
The.bi ght portion 55 of each interposer 35. <contact 26 is received in the
cavity 52 in the respective -8- contact sealing area 50 in the fenale
connector housing 21. In this rmanner, each interposer contact 26 is

i nsul ated from each adjoi ning i nterposer contact 26 and each interposer
contact 26 is restrained fromlateral novenment. Further, each 5

i nterposer contact 26 is environnmentally sealed within the contact system
10 wi thout any sealant or potting material being present. Further, the

-bi ght portion 55 of each interposer contact T :




26 has an enl arged segnent 57 adjacent to each arm 56. The 10 enl ar ged
segnents 57 contact the walls of the cavity 52 and provi de additional
sealing to the contact system 10. The enl arged segnents 57 al so provide a
firmbase for flexing of the arns 56 of each interposer contact 26 when
contact is made with the interface 272,88 of the interposer contact 26. 15
The respective contact locator ribs 34 and rib sealing areas 45 are
oriented and disposed in the contact system 10 such that the interposer
contacts 26 are each oriented on a respective center line 48. Each center
line 48 is spaced apart from each adjacent center line by a m ni num of

0. 025 20 inches (0.635 mm. The seal ant neans 31 around the periphery of
the contact system 10 provi des an environnental seal between the exterior
of the contact system 10 and the hard disc drive assenbly 11 when the
contact system 10 is disposed in the wi ndow. Thus, 25 by the conbination
of the ribs and sealing areas within the contact system 10 and the seal ant
means 31 about the contact system 10, the environnmental seal of the hard
disc drive assenbly 11 is protected. '




A further advantage of the present contact system 10 is 30 t he
conpatibility with robotic assenbly techniques. The interconnecting mating
features of the nmale connector housing 20 and the fenal e connector housing
21, which forman environnental seal, permt rapid and sinple assenbly

whi ch,can be effected by automated nechani cal nmeans w t hout manual 35 .

I ntervention. Ther'e is no need for po?ﬂing procedures which -9-

i ntroduce volatile contam nants and require curing tinmes. Thus, the costs
for assenbly and tine for assenbly are signtficantly reduced. Qbviously,
many nodi fications may be nade w thout 5 departing fromthe basic spirit
of the present invention. Accordingly, it wll be appreciated by those
skilled in the art that within the scope of the appended clains, the

i nvention may be practiced other than has been specifically described

her ei n. : .




-10- CLAIMS 1. An environnental ly seal ed interconnect systemfor use with
an assenbly having an environnentally seal ed portion and a wi ndow
permtting access to electrical contacts for the 5 seal ed portion, the
i nt erconnect system conprising a non- electrically conducting nale
‘connector housing and a non- electrically -conducting fenmal e connector
housing, a plurality of spaced-apart 4f%ulating ribs being forned in the
mal e connector housing, a plurality of electrically conducting 10 -
i nterposer contacts disposed in the nmal e connector housing, each interpose
contact being disposed adjacent to a respective insulating rib, wherein
each interposer contact is electrically insulated fromeach adjacent

i nterposer contact,' the female connector housing having a plurality of
spaced- 15 apart rib sealing areas forned therein, the nmale connector
housi ng being mated with the femal e connector housing, wherein




the respective insulating ribs are received in the respective rib sealing
areas and formng a seal therebetween, the séal being free of sealants. 20
2. The < nterconnect systemof claim1, wherein each interposer contact is
oriented on a respective center line, each pair of adjacent center |ines

bei ng .spaced apart by a m ninum of 0.025 inches. 3. The interconnect system
of claim1, wherein each 25 i nterpds® contact has a first interface and
an opposite second interface, the male housing having a first side and an
opposite second side, the first interface of each respective interposer
contact extending outwardly fromthe second side of the nmale housing, the
first interfaces being in contact wth 30 the electrical contacts of the
seal ed portion, the second interfaces being external to the environnmentally
seal ed interconnect systempermtting electrical access to the seal ed
portion while preserving the environnental seal. 4. The interconnect system
of claim1, further 35 conprising the mal e connector housing and the
femal e connect or

(44
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- 11- housing each having a respective outer periphery, a first groove
formed in the outer periphery of the male connector housing and a second
groove formed in the outer periphery of the female connector housing
wherein, when the mal e connector 5 housing is nmated to the fenale
connector housing, the first groove cgggunrcates wi th the second groove, a
seal ant neans being received in the f t groove and the second groove
about the periphery of the interconnect systemto environnmentally seal the
i nterconnect systemw thin the assenbly. 10 5. The interconnect
systemof claim4, wherein the sealant neans in an elastoneric Oring. 6.
The interconnect systemof claim1, wherein the insulating ribs conprise a
plurality of contact locator ribs formed in the mal e connector housing,
each contact | ocator rib 15 bei ng substantially C-shaped having an upper
leg and a lower leg with an openi ng therebetween, the respective upper |egs
and | ower | egs of each contact |ocator rib being received with '




a force fit in the respective rib sealing areas in the femal e housing
connector, the femal e housing connector further having 20 a plurality of
spaced-apart projections extending outwardly fromthe fenal e connector
housi ng, each projection being aligned with a respective rib sealing area,
each projection being received with a f8rce fit in the respective opening
in the cooperating:contact |ocator riB/ wherein the nale 25 connect or
housing is nated to the fenmal e connector housing to forman environnment al
seal therebetween free of sealants. 7. The interconnect systemof claiml,
wherein the insulating ribs further conprise a plurality of spaced-apart
contact nounting ribs fornmed in the mal e connector housing, 30 the mal e
connect or housi ng ‘having a first side and an opposite second side, each
cont.act. nounting rib being disposed approxi mately at a m dpoi nt between the
first side and the second side and being approximately parallel to the
first side and the second side, each contact, nounting rib having a pair 35
of spaced-apart equal length fingers with a%&b-

;
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-12- therebetween, the nenber having a |l ength shorter than the adjacent
fingers; a plurality of spaced-apart contact sealing areas fornmed in the
~fenal e _connector housing, the fingers of the respective contact nounting
ribs heing received with a 5 force fit in the respective contact sealing
areas” wherein the mal e connector houg is mated to the fenmal e connector
housing to forman environnental seal”‘ttherebetween free of sealants. 8. The
i nt erconnect systemof claim7, wherein the 10 fingers of each contact
nounting rib is oriented in a respective plane, each of the respective

pl anes being parallel to one another and each of the respective planes
bei ng substantially perpendicular to the first side and the second side of
t he mal e connector - housi ng. 15 ' 9. The interconnect system of
claim7, wherein each interposer contact is substantially Wshaped having a
bi ght portion at a m dpoint thereof and a pair of arns extending fromthe
bi ght portion, each interposer contact bei.ng di sposed
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in the interconnect system the bight portion of each 20 I nt er poser
contact being received in the respective contact sealing area in the femal e
connectar housing and the arnms of each interposer contact being oriented
bet weery the fingers of the respective contact nounting rib, the arns
straddling the shorter nenber of the r s ective contact nmounting rib,

t hereby 25 restraining | ateral novenent of the respective interposer
contacts and form ng an environnmental seal about the respective interposer -
contacts. 10. An interconnect system substabtially as shown and descri bed

with refernce to the acconpanyi ng draw ngs.




