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'Field of the Invent:.on -

‘5 " The present invention ~ relates generally to
electrical connector sets, and more particularly a
electrical connector set which includes first and second .

_ connectors with one of the connectors having a biasing
-~ member which breaks electrlcal contact when the first and

10 second connectors are not engaged

" Background of the Invention

Conventional pin and socket type connectors designed

for rack and panel installation are prone to certain

15 limitations which affect their mechanical usage and

safety. In high power application they require a large

diameter contact which must be accurately aligned in

radial, depth and axial position to insure proper mating.

The physical size of the contact can expose a significant

20 amount of electrically charged surface area when the

connector is not mated and power is applied. This

eéxposure can be extremely hazardous to equipment oxr

personnel ¢ coming into accidental contact with the charged

surface. = The male pins, which protrude s1gn1f1cantly,

25 are subject to mechanical breakage or bending from side

loads. In addition, the pins are often sharp and pPresent

a safety hazard to persons who may be punctured by them.

It is therefore evident that there exists a need in

the art for electrical connectors which mitigate the

30 hazards of accidental electrical shock and physical
1njury, and -the susceptibility to mechanical breakage.

F

e e e Summary of the Invention

In accordance with the present in;vention, there is

35 provided a high power connector set which is provided
with first and second comnectors. The first and second
connectors are adapted to be electrically connected to
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the first housing, the first connector includes first and

'second contacts which are at least partially captured
~ within the first housing. Disposed within the first

housing between the first and second contacts is a
resilient biasing member which normally maintains the

‘first and second contacts in spaced relation to each

other.

In the preferred embodiment, the first contact
defines a circularly configured, substantially flat
engagement surface which is recessed within the first
housing, thus making the first connector a female-type
connector. Additibnally, the second contact includes an
integral ‘terminal portibn which is adapted to be
connectable to an electrical lead. The biasing member,
which has an annular configuration, is preferably

“fébricated from an elastomer. The second connector

of the connector set comprises a second housing which
itself comprises identically configured first and second
halves which are formed of a material having low
electrical conductivity and rigidly attached to each
other. The first and second halves of the second housing
are also identically configured to the first and second
halves of the first housing. In addition to the second
housing, the second connector includes a third contact
which is at least partially captured within the second
housing -and includes an integral terminal portion. The

- third contact also defines a circularly configured,

substantially flat engagement surface which protrudes
from the second housing, thus making the second connector
a male-type connector. The second connector further



I n accordance with the present invention, there is 35 provided a high

power connector set which is provided

with first and second connectors.
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preferably fabricated from an elastomer. oo

In the connector set of the present invention, the
electrical connection of the first and second connectors
to each other is facilitated_by.ipitially placing the

- engagement surface of the third contact of the movable
second connector into axial alignment with the engagement

surface of the first contact of the fixed or stationary
first connector. Thereafter, the second connector is
-advanced toward the first connector such that the third
contact, and in particular the engagement surface
thereof, is received into the first housing and abutted
against the engagement surface of the first contact. The
advancement of the second connector toward the first
connector is continued so as to cause the engagement
surface of the third contact to apply pressure to the
engagement surface of the first contact in an amount
sufficient to compress the biasing member. Such
compression of the biasing member in turn results in the

.penings“mm"m
includesnm

electrically conductive engagement between the first and =~

second contacts, and hence the electrical connection of
.the third contact to the second contact via the first
contact.

Importantly, the bushing members of the second

connector allow for the radial and/or axial movement of

the third contact relative to the second housing to
compensate for any misalignment between the engagement
surfaces as the second connector is advanced toward the
first tonnector and the engagement surfaces are brought

into abutting contact with each other. 1In the second . ...

connector, the bushing members are slightly compressed
between the third contact and the second housing, thus
causing an outward biasing force to be exerted against
the third contact. As such, in addition to compensating
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The present invention represents an advancement in
the art and mitigates the limitations 'associated w1th
prior art connector designs. '

Importantly, conventiocnal COnneétor'SEt“designs have

15 the potential for electrical discharge when the connector
set is unengaged. The present invention incorporates an
important safety feature Qherein the first connector
(male) such that when the connector set is unengaged the
electrical connection within the first connector is

20 broken as facilitated by the biasing member. In
addition, the first and third contacts,' the exposed
contacts, are preferably formed to be flat surfaces and
thus present little threat of puncture injury.

. Advantageously, in comparison to conventional pin

25 and socket designs, the exposed first and third contacts
have a relatively greater mechanical strength because of
the flat and relatively low profile shape. Thus, the
connector set of the present invention mitigates the
propensity of mechanical breakage.

30 ‘Significantly, the first and second connectors are
designed to electrically mate without the necessity for
precision connector alignment. This is facilitated by
the utilization of the bushlng_members -in the second
housing which compensates for radial and/or axial

35 misalignments of first and third contacts, the engaging
contact surfaces.
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'5”'overa11 ‘assembly of the -connector set is simple and

straight forward. The connector set of the present
invention may be assembled using standard hand tools,
thus permitting field repairs as necessary. Wire

_ connection can be créated as desired for specific

‘10 applications by simple machining of the rear of the
second and third contacts.

Accordingly, - the present invention represents a

significant advance in the -art. o

i5 Brief Description of the Drawings
These, as well as other features of the present

invention, will become more apparent upon reference to
the drawings wherein:

Figure 1 is a perspective view a conventional prior

20 art pin and socket connector set;

Figure 2 1is perspective wview of the present
‘invention, illustration the first and second connectors
thereot; e et o

Figure 3 is an exploded view of the first connector;

25 and _ .

FPigure 4 is an exploded view of the second

connector.

Detailed Description of the Preferred Embodiment
30 Referring now to the drawings wherein the showings

are for purposes of illustrating a preferred embodiment

of the present invention only, and not for purposes of

. limiting the_ same, Figure 1 illustrates a prior art pin

and socket connector set and Figures 2-4 illustrate a

35 electrical connector set which is constructed in
accordance with the present invention.
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nenber. fcklignmentpr ®ivisonldt t hdhs a§Pﬁélﬁen%@Pn?‘ﬁt?Hr m4ed@ts in the

el ectri caldyoLoaeicikiya @cﬂﬁ.&ﬁ%ﬂ%"ts@@ﬁé@@nzbhﬂvﬂﬂdtﬁtaﬁéldformeaewd
contacts, "and hence the electricgl connection of Zist g Epllerd clont act to

the secondrec%?&‘é“ct thea SarEFesRanding contact pins

connector 12. In addition, there is prov1ded a pair of
10 alignment holes 22 which are formed to zreceive the
‘corresponding alignment pins 18 of the male connector 12.

The contact pins 16 and alignment pins 18 usually have
" sharp or pointed ends to facilitate insertion into the
respective sockets 20 and alignment holes 22.

15 The alignment pins 18 are usually longer than the
contact pins 16. As the alignment pins 18 are inserted
into the alignment holes 22 of the female connector 14,
the alignment pins 18 guide the subsequent insertion of
the contact pins 16 into the corresponding sockets 20.

20 In practice, the female connector 14 is attached to
a movable electrical panel or display, while the male
connector 12 is attached to a relatively larger fixed
rack 6f-housing. Typically, the female connector 14 is
electrically charged. A significant hazard of exposure

25 to a significant amount of electrically charged surface
area is present when power is applied to an unmated
female conriector 14. The hazard is especially present
where the the diameter of the sockets 20 is sufficient to
allow direct contract with a conductive surface, such as

30 a person’s finger tip. '

In addition, the pointed-end nature of the contact
and afignment pins 16, 18 present -a safety hazard to
persons who may be punctured by them: Significantly, the
male pins 16 are susceptible to mechanical breakage or

35 bending from side loads due to their elongate protruding
shape. Thus, a conventional pin and socket type
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adapted to be electrically connected to each other. The
first connector 26 itself comprises a first housing 30
which is preferably formed of a material having
relatively low electrical conductivity, such as plastic
or resin for example. The first housing 30 preferably
comprises identically configured first and second halves
32a, 32b which are rigidly attached to each other through
the advancement of fasteners such as screws through

corresponding openings therein. In addition to the first

housing 30, the first connector 26 includes first and
second contacts 34, 36 which are at least partially
captured within the first housing 30. Disposed within
the first housing 30 between the first and second
contacts 34, 36 is a resilient biasing member 38 which
normally maintains the first and second contacts 34, 36
in spaced relation to each other.

In the preferred embodiment, as depicted in an
exploded assembly view in Figure 3, the first contact 34
defines a circularly configured, substantially flat
engagement surface 40 which is recessed within the first
housing 30, thus making the first connector 26 a female-

type connector. Additionally, the second contact 36

includes an integral terminal portion 42 which is adapted
to be connectable to an electr:.cal lead, not shown.

Preferably, ' the biasing member 38 has an annular

35

configuration and is fabricated from an elastomer. One
of ordinary skill in the art will recognize that the
biasing member 38 may have other configurations, such as
a spring shape, and may be formed of other well known
materials.
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IﬁlCIrldl Eg;teeg?cqrg qth'geeexblocg%%}:nech ”%@Perlso dle@rees addi t‘l‘h%n mtah?_%rfl'arlSt and

selection and 1uethod. of attachment of the flrst and__

10 second halves 32a, 32b are contemplated’ to be chosen from
those well known to one of ordinary skill in the art.
The first and second halves 32a, 32b are each
provided with respective semi-circular shoulder portlons
56a, 56b. Upon assembly of the first and second halves
15 32a, 32b, the semi-circular shoulder portions 56a," 56b
" collectively define an cylindrical interior of the first
housing 30, within which the first contact 34, biasing
member 38 and second contact 36 are captured. ' The first .
and second contacts 34, 36 are provided with respective"
20 circumferential flange portions 58, 60 of identical
radial dimensions. The biasing member 38 is provided
with an outer portion 62 which is sized and configured to
have a radial dimension identical to the flange portions
- 58, 60 of the first and second contact 34, 36. The
25 identical radial dimensions of the £f£lange portions 58,
60 of the first and second contacts 34, 36 and the outer
portion 62 biasing member 38 are sized and configured
such that the first contact 34, biasing member 38 and
second contact 36 abut the shoulder portions 56a, 56b of
30 the assembled first and second halves 32a, 32b. Thus,
through this circumferential abutting engagement the
shoulder portions 56a, 56b cooperatively maintain axial
alignment of the first contact-34; biasing-member-38 and
'~ second contact 36. -
35 The first contact 34 is provided with an internal
surface 66 which is configured in opposing orientation to
' the engagement surface 40 with the flange portion 58
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contacts a relatively greater_gechanical strength because of
the flat and relatively low profile shape. Thus, the connector set of
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cont acts suppge8ing orientation to the teérminal portion 42 with the

flange portion 60 disposed therebetween. A circular
shoulder portion 72 is formed between the flange portion
60 and the internal surface 66. Shoulder portions 68, 72
- are identically sized. ‘The biasing member 38 is
10 additionally provided with an inner portion 64 which is
sized and configured is radially receive the respective
shoulder portions 68, 72 of the first and second contacts
34, 36. The engagement between the inner portion 64 of
the biasing member 38 and the respective shoulder
15 poftions 68, 72 of the first and second contacts 34, 36
additionélly facilitates radial and axial alignment of
the first contact 34 with respect to second contact 36.
One of ordinary skill in the art will readily
recognize that the first connector 26 may be easily
20 assembled as the shapes of the components parts-are
designed to cooperatively engage each other as especially
facilitated by the shoulder portions 56a, 56b of the
assembled first and second halves 32a, 32b and the
shoulder portions 68, 72 of the first and second contact
25 34, 36.
Referring now to Figure 4, the second connector 28
of the connector set 10 comprises a second housing 46
which itself comprises identically configured first and
second halves 44a, 44b. The first and second halves
30 44a, 44b of the second housing 46 are also identically
configured to the first and second halves 32a, 32bof the -
first ;hdusing' 30, thus making these component parts
interchangeable. ... . .
Like the first and second halves 32a, 32b of the
35 first housing 30,'the first and second halves 44a, 44b of
the second housing 46 may be formed of a material having
low electrical conductivity. The material selection and
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a7 si gre®® caht ORAVRATY Fkitheldr FDE %K. | . Brief Description of
"~ the DrawingS In addithese,tdsthel beeend: hmudieat u4es thet eqoresent

—nvention, wi Ll PECOTR MDLE APDAT ENL 1UNQD LEHELERCG 6 Which . is at

least partially captured within the second housing 46 and

—

includes an integral terminal portion 50. The third
contact 48 also defines a circularly configured,

'~ substantially flaf—engégement surface 52 which protrudes
'io_ from the sécond housing 46, thus making the second
connector 28 a male-type connector. The second connector

28 further comprises a pair of resilient bushing members
54a, 54b which extend between the third contact 48 and

the second housing 46. In the preferred embodiment of

15 the present invention, the bushing members 54a, 54b, are
identically configured to each  other and the biasing
member 38, thus wmaking these component  parts
interchangeable. The bushing wmembers 54a, 54b, are
fabricated from an elastomer, although one of ordinary

20 skill in the art will recognize that other suitable
materials are well known in the art. _

In the connector set 24 of the present invention,

‘the electrical comnection of the first and second
connectors 26, 28 to each other is facilitated by

25 initially placing the engagement surface 52 of the third
contact 48 of the movable second connector 28 into axial
alignment with the engagement surface 40 of the first
contact 34 of the fixed or stationary first connector 26.
Thereafter, the second connector 28 is advanced toward

30 the first connector 26 such that the third contact 48,
-+ and in particular the engagement surface 52 thereof, is

' receiv;d into the first housing 30 and abutted against
e the engagement surface 40 of the first contact 34. The
advancement of the second connector 28 toward the‘first

35 connector 26 is continued so as to cause the engagement
surface 52 of the third contact 48 to apply pressure to

the engagement surface 40 of the first contact 34 in an
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t he draw ngs wherein: Figure 1 i3TRI®S I'ew a _
conventional prior 20 art pin and socket}conn HEE}thSYB;%EY\’ Fi gure 2
i s perspective view of the present I NeRt-on, 1strat

and secondQ B or s t her eof ; Figure 3 is an Qﬁ'f"ggﬁzjw ew of
the first connector; 25 Fi gure “His an expl oded view of the
second - connect or gure 5 1is QSS .secti onal view of the

present amqUitenfREEicHents 'b‘beF&B‘Péeé%f?]@%r PSANg wember 34 4| ed
Descri pti @ud ddipr=siis eof EneoBiaeihg member 3&efreruing reeulits t he

preferfed ‘dhbeRPmihect R Ry coon@iBhe Ok BB becHBRRIIRE *
purposes dfirst |amdtisgcohd saoptaftgurd4l .i BPust Baﬂesh@mxel ortl’r,ﬁt pin 35
and ~sogket, %?f% aﬁ.[ e8hnaed 1Ehow d1.estﬁe5 tHd NPT EBheadE BGESCWHé;al
connector se Ich is constructe accordance wth the present.
i nventi on.second contact 36 via the first contact 34.
The first and second -halves 44a, 44b are each
provided with respective semi-circular shoulder portions
- ' 74a, 74b. Upon assembly of the first and second halves
10 44a, 44b, the semi-circular shoulder portions 74a, 74b
collectively define an cylindrical interior of the second
housing 46, within which the third contact 48 and bushing
members 54a, 54b are captured. The third contact 48 is
provided with a circumferential flange portions 76. The
15 bushing members 54a, 54b are provided with respective
outer portions 78a, 78b which are sized and configured to
have a radial dimension identical to the flange portion
76 of the third contact 48. The identical radial
dimensions of the flange portion 76 of the third contact
20 48 and the outer portions 78a, 78b of the bushing members
S54a, 54b are sized and configured such that the third
contact 48 and the bushing members 54a, 54b abut the
shoﬁldéi:' portions 74a, 74b of the assembled first and
second halves 44a, 44Db. Thus, through this
25 circumferential abutting engagement, the shoulder
portions 74a, 74b cooperatively maintain axial alignment
of the third contact 48 and the bushing members 54a, 54b.
One of ordinary skill in the art will readily recognize
that the second connector 28, like the first connector
30 26, may be easily assembled as the shapes of the
components parts are designed to cooperatively engage
each other as especially facilitated by the shoulder
portions 74a, 74b of the assembled first and second
halves 44a, 44b.
35 Importantly, the bushing members 54a, 54b of the
second connector 28 allow for the radial and/or axial
movement of the third contact 48 relative to the second

This Sheet Has Been Replaced




- 6- Referring now to Figure 1, tﬁ'éﬂ@SHEE’&'HA‘SnBEN convent i onal
pin and socket type connector set 10 as i3 § pn thel pri or-art.. As:
is typical, there is provided a mal e conrectotr—i2—and—a
connect or W 998E5mal e 5 connector 12 i.ncludes multi pl e contpg HFSB&?\EW?LG and
a pair . of alignnent pins 18. Théeénal e connector 14 is provi ded
with multiple sockets 20 which are fornmed to recei ve the correspondi ng
contact pi housdngf 46heo negrerensate figc gy nisalignmgnti batwererthes

provi ded agpgblefentl sudifiage@ean, h9begs22héhs§eoﬁaecéﬂﬁeadotozsegslved t he
corresponding ali %Errent ﬁ n]; 18 of the male c%%necgi {:h The -cont.act .
pi ns 16 an@9XPPGEReRPYATHSR] %i’sﬁﬁﬂ' ISPIHRRAE & engagement
surfaces 40, 52 are brought into abutting contact with
5 each other. 1In the second connector 28, the bushing
members 54a, 54b are slightly compressed between the
second housing 46 and the flange portion 76 of the third:
contact 48, thus causing an outward biasing'force_tq'be“_"__

- exerted against the third contadt 48 in the diréction of
10 the engagement surface 52. As such, in addition to
compensating for misalignment, the bushing members 54é.,
54b cause constant pressure to be applied by the
engagement surface 52 of the thj.rd contact 48 to thé_
engagement surface 40 of the first contact 34 when the
15 engagement surfaces 40, 52 are abutted against each
other. The additional force or pressure applied to the
engagement surface 40 of the first contact 34 by the
engagement surface 52 of the third contact 48
attributable to the biasing force exerted by the bushing
20 members 54a, 54b further assists in the compréssion of
the biasihg member 38 of the first connector 26.
Additional modifications and improvements of the -
present invention may also be apparent to those o'f
ordinary skill in the art. Thus, the particular
25 combination of parts described and illustrated herein is
intended to represent only one embodiment of the present
invention, and is not intended to servé as limitations of
alternative devices within the spirit and scope of the
invention.
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hoi o faci into the respective
zgngtngBo;EtClegl ?Sgrsre;t hol euluﬂl mllulllﬂlm IH“le al i gnnent pins 18 arlg
usually lo t he cont act plns 16. "As the al i gnnent_pi ns 76'nlare
nser t od W?grlégg the alignment holes 22 0f the femle conne%cfffps%lz,

t he alignment pins 18 gui de the subsequent insertion of- t he cont act

: : . le

ins 16 in r g sockets 20. 20 In practice, the fema _
Eonnector 1tvﬂizs£'ﬂ4 | S'eiasf%mﬁﬁgéﬁc 3 ) a novabl e el ectrical panel QﬁQSgﬂ{fEf’ —
while the male 1- cdnRARgCHOr sety tehexising: rel ativel H&ﬁi

rack--or. housi ng.. TypiLatidst tdhierimde &&{%iefg gid is el ect R |
—~char-ged: - A~s;g21f|cant HE;Zr of exposure to a S|gn|f|cant anDunt oT
electrically charged surfd irst HUsingpresent when power is applied to

an unne®ed ~  fenal e conrfitsy dehegbaﬁardfdfo%t%?dftf&'t géd:y @El %w di r ect
sufficie
where the the di anet ej_.qf; t5h sg%é‘?&geg éﬁ télepe‘{’s’fﬁ']t hPPﬁg@B:tl 0.

contract wwth a cond ctlve surfa sTch”
In addition, the poi ®€d-end nature of the cont act and al i gnnment pins

16, 18 present a safety h@zarﬁggﬂlentpegggggngho B e pggg%grsgg by them

Significantly, the within the ~ first hou51ng and normally

10 ' maintaining the first and second contacts in
spaced relation to each other;
. & second connector comprising:
a second housing; and
‘'a third contact at least partially
15 _ captured within the second housing;

' wherein the application of Pressure to the
first contact by the third contact in an amount
sufficient to compress the biasing member results in
the electrically conductive engagement between the

20 first and second contacts and the electrical
connection of the third contact to the second
contact, with the removal of pressure from the first
contact resulting in the resilient return of the
biasing member to an uncompressed state which

25 separates the first”and second contacts from each
other and breaks the electrical connection between
the third and second contacts. '
2. The connector set of Claim 1 wherein the first
and third contacts each define a substantially flat
30 engagement surface, the application of pressure to the
- first contact by the third contact being facilitated by
the abutment of the engagement surfaces against .each
N Y o8 o -3 ol ' )
3. The connector set of Claim 2 wherein the

35 engagement surface of the first contact is recessed

within the first housing and the engagement surface of
the third contact protrudes from the second housing, said

is Sheet Has Been Replaced
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mal e pins 16 are susceptible Lﬁ?ﬁgﬁﬁg #%ﬁs <agé or 35 bending from side

| oads due to their elongate pr
pin and socket type
connect orwo@9/4805i s prone to many |initations which

Thus, a conventional

rc‘rﬂmysmms
affect their

ACED

mechani cal usage and'safety In accordance wi'th the present
I nvention trated in r | connector

5 set 24 \X?I]i"llaﬁi %O%?ovllédé%lwgt hp?ll:é g%ufl‘;zdgeéeﬂrgﬁcgi#ﬁ&%k?é’ Qig 26 '
The first hansigarond ciamickitate 26he2@butment gfafihel eogbgewedst ri caI |y

connect ed £ o Jdheach ofhdsSt connector 26 itself conprises a
first-houé%ﬁb %P g%%ﬁ%h |§:preferably f or pepd, of a -material- haV|ng o

5

10

15

20

25

30

35.

The .connector set "of Claim 3- whereln ~ the
engagement surfaces . have generally c1rcular
configuratidns, and the second connector further
cbmprises: | _

at least one resilient bushing'mémber extending

between the third contact and the second housing;

said bushing member allowing for the radial and
axial movement of the third contact relative to the
~second housing to compensate for any wmisalignment
between the engagement surfaces, and causing
constant pressure to be applied by the engagement
surface of the third contact to the engagement
surface of the first contact when the engagement
surfaces are abutted against each other.

5. ' The connector set of Claim 4 wherein the second
connector includes a pair of bushing members extending
between the third contact and the second housing.

6. The connector set of Claim 5 wherein the
bushing members and the biasing member aré identically
configured and each fabricated from an elastomer.

7. The connector set of Claim 1 wherein:

the first housing comprises identically

configured first and second halves which ‘are

attached to each other; and

the second hou51ng comprises identically

conflgured first and second halves  which are

attached to each othexr;

.. the first and second halves of the first
hous1ng being identically configured to the first
and second halves of the second housing. -
8. The connector set of Claim 1 wherein the second

and third contacts each include a terminal portion.

—— —_—

]  This SheetHasBecn Rep
AN i



10 relatively |ow el Emmmﬂum wgluw t yi, THIGIHERS HASISEEN | or resin for
exanple. The first h bl y CREPLAGEE identically . .

configure nd second hal ves a3z whithr—are ﬁched
to each o%f[ué%’?ih?%ugh t he advanckSn:ent of fasteners bﬁ]é%srliel’\%

through 15 correspondi ng openi RWFENDEIP OLAIMS addi tign'to the/}irst

housi ng 30, the { ﬁ @ﬁ&aﬁat%aiBﬁfeHﬂeﬁ 1 ivis 1999¢(11.05.99%e0nd cont act s
34, 36 which ar.e e}iF a{ﬁa?e{d? %1 claim £ 2RERdRY nd blRir g dddegt housi ng
30, Di sposed®H§PH;fpim rs%1 ouS| gtzgiéég fyeen the first and second
20 contacts 34, 36 is a FEEREHADS n@g&g{g which. . normally. ..
mai ntai ns the fixst athineswiasid Pcmwmcé’r034se:§6 comprisipgced.- rel-ati.on-. to.

each ot her. d reihs Qrcﬂrjr&rdtg} QheigBAL., as depicted.in an

expl oded assenmbly view in Fi gure the first contact 34 25, defénes a
circularly configured, sutfstihffhl BPUSing comprising e ifeBhifallyao which
is recessed within theodiiqaired fihmatsi agd 30ecoddishatikesmgwhbehf arst

connector 26 a fenal e ler. Additionally, the second
contact 36 i ncl u}es anh%&lhﬁzg’g rwltgt% 4l portion 42 which is adapt ed 30

to be connect abl e to an elfd@sh caarnq cafeCPRA sPeRfARcts at  least
par'clally captured within the first housing;

and _

10 a resilient biasing member disposed
within the first housing and normally
maintaining the first and second contacts in
spaced relation to each other;

a second connector comprising:

15 a second housing comprising identically
configured first and second halves which are
attached to each other, the first and second
halves of the second housing being identically
configured to the first and second halves of

20 . the first housing; and

a third contact at least partially

~ captured within the second housing;
wherein the application of pressure to the
first contact by the third contact in an amount

25 sufficient to compress the biasing member results in

the electrically conductive engagement between the
first and second contacts and the electrical
connection of the third contact to the second
contact, with the removal of pressure from the first
30 contact resulting in the resilient return of the
biasing member to an uncompressed state which =
separates the first and second contacts from each

other and breaks the electrical connection- between —— -~ - -

the third and second contacts.
35 2. The connector set of Claim 1 wherein the first
‘and third contacts each define a substantially £lat
engagement surface, the application of pressure to the

Thls Sheet Has Been Replaced
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Preferably,
fabri cat ed
recogni ze_t

mat eri al s.
previ ously
housi ng 30

t he bi asi an annul ar configuration and is
from an el£ﬂ" WI I Wﬂ"of ordlnary skill in the art wll .
t hat the bi asi hg mertberr 38 nay have ot her . confiqurations,
such as 3¥Q9%¥ThHg shape, and may be, formed of other well %ﬁwbgﬂ

-8-

noted, the first and second hal ves 324, T"ﬂﬁbSHﬂETtHkB BEER

are identical, and are t hus i nterchan eabIeREHtRCED rst

second halves 32a, 32b may be fornmed of a material having fow

el ectri cal
..assenbl ed,.

£ 35y gl ARGESH BY m Ahdrd GraFgcht PatRSdfaeibieared ey .
&H’éﬂ -&blitheAtd-cFeatul- éﬁbﬁg@m&ﬁ sﬁi‘lﬁaﬂég -against - each .

. ..other_ e e e

10

15

20

25

30

35

3. The conmector set of Claim 2 wherein the
engagement surface of the first contact is recessed
within the first housing and the engagement surface of
the third contact protrudes from the second -housing, said
third contact being partially received into the first
housing to facilitate the abutment of the engagement
surfaces against each other. -

4. The connector set of Claim 3 wherein the
engagement ~ surfaces  have  generally  circular
configurations, and the second connector -further
comprises: |

at least one resilient bushing member extending
between the third contact and the second housing;

said bushing member allowing for the radial and
axial wmovement of the third contact relative to the
second housing to compensate for any misalignment
between the ' engagement surfaces, and causing
constant preésure to be applied by the engagement
surface “of "the "third contact to the engagement
surface of the‘ﬁirst contact when the engagement
surfaces are abutted against each other. '

5. The connector set of Claim 4 wherein the second
connector includes a pair of bushing members extending
between the third contact and the second housing.

6. The  connector set of Claim 5 wherein the
bushing members and the biasing member are identically
conflgured and each fabrlcated from an elastomer.

7. Canceled. '

8. The connector set of Claim 1 wherein the second

" andthird ¢ontacts each include a terminal portion.

9. (New) A connector set, comprising:

a first comnector comprising a first housing,
first and second contacts at least partially
captured within the first housing, and a resilient

—ent

This Sheet Has Been Replaced
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oriented such that they appear mages of each ot her
rotated by 180 degrgesp TH%SHEEQTEH@$ @ENJ sel ection and net hod of
attachnentw”hgﬁsfl rst and}10 RERMABEHal ved 32a, 32b are G SRhA8d toO
be chosen t hose welT~Known to one of ordinary skill 1n the art.
The first and second hal ves 32a, 32b arlé-each ﬂm numspective
sem -circul ar shoul der portions 56a, 56b. Upon“m IWI first
and second hal ves 15 32a, 32b, the sem -circular &houl der "porti 6ns. 56a, :
56b col l ectiye f t I

34 L%\,hgg m?r}ﬁb@ &% o@% &@{:hglﬂ \'.ek%é ?.:Lrgt: fxg@siﬁ%sa&xd

housi-ng 30, within I'rs con 38 and
_second _cont act_ 3aoamélé3pma@a§a1rrﬁ%9fT—h%tflrstmﬁmm@a@ 34, 36

are provided WIthnrgﬁaséaw@lg@mcltr&@@‘cﬂelaheal tfxéaf'ﬁ@stDQfdrit@& 58, 60

cof - —identtcal— ons bi asi | S pr ovi ded
with an outer PF?H"%% mr{%?%a té‘?'}&éf gjn fﬁ’r‘# gﬁﬁ?ﬁﬁﬁ% CircWaFe a radial
di mensi oh i dent i eagagement f umfecpor reopssed %gthde ofthehe filmsst and

second contact 3f5y36ng; The 25 identical radial dinmensions of the flange
portions 58, %o of fhe first and second contacts 34, .36 and the outer

port i on 62 biasing meftRECAR SOPNECEOY SAPTLIAGY Gr ggcond housing,

a third contact at least partially captured within
“the second hous:.ng, and at least one resilient
10 bushing member extending between the thii-d contact
and the second housing, the third contact defining
a substantially flat and' generally circular
engagement surface protruded from the second
housing, the third contact being partially received
15 ' into the first housing to facilitate abutment of the
engagement surfaces of the first and third contacts

against each other; '
wherein the application of pressure to the
- first contact by the third contact in an amount
20 sufficient to compress the biasing member results in
- the electrically conductive engagement between the
—.....Eirst. and second contacts. and the electrical
connection of the third contact to the second
contact, the application of pressure to the first
25 contact by the third contact being facilitated by
the abutment of the engagement surfaces against each
other, with the removal of pressure from the first
contact resulting in the resilient return of the
biasing member to an uncompressed state which
30 separates the first and second contacts from each
other and breaks the electrical connection between
f1:he third and second contacts, the bushing member
eee-- @llowing - for the radial and axial movement of the
third contact relative to the second housing to
35 compensate for any misalignment between the
engagement surfaces, and causing constant pressure
to be applied by the engagement surface of the third

This Sheet Has Been Replaced
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t

A

hal ves 32 Thus, t hr odgh®t hts i rfcuntf erenti al a
engagerrent%ogﬁgsns shoul der portions 58a, 56b cooperatively r4g {Zgl n axi al
alignment of the first contact 34, biasl’g menber 3§H§ hﬁéﬁ‘ cont ac
36. 35 The first contact 34 is provided wth 'ﬁiﬁél gurface
66 which is configured in opposing orientation to enen
surface 40 with the flange portion 58 di sposed therebet ween.
circul ar shoul defoHeA%S o °68t}i‘% engagemeRl FNEESs Pk %ﬁn

and the internalcontact when the engagement surfaces are abutted.

10

15

20

25

against each other. A

-10. (New) The connector set of Claim 9 whereln the
second connector includes a pair of bushing members
extending between the third contact and the second
housing. '

- 11. (New) The connector set of Claim 10 wherein
the bushing members and the biasing wmember are
identically configured and each fabricated from an
elastomer.

12. (New) The connector set of Claim 9 wherein:
the first housing comprises identically
configured first and second halves which are
attached to each other; and
the second housing comprises identically
configured first and second halves which are
attached to each other;
the first and second halves of the first
housing being identically configured to the first
and second halves of the second housing.
13. (New) The connectoxr set of Claim 9 wherein the
second and third contacts each include a terminal
portion.

This Sheet Has Been R
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surface 66. Simlarly, the second contact 36 is provided wi th an

I nternal surface 70 which is configured in 5 opposing orientation to the
term nal pesddomgi72 With the flange portion 60 di sposed gdyousambeygen.
A circul ar shoul der portion 72 is fornmed between the flange portion

60 and the internal surface 66. Shodl/der portions 68, 72 are
identically sized. The biasing nenber 38 is 10 addithgwsl rovoed
with an inner portion 64 which is si zed and confi gured]i %‘gﬁﬂli\s B EN
recei ve the shoul der portion 68 of the first contact 3 . D
engagenent bet ween the inner portion 64 of the biasing nenber 38 and =
t he respective shoul der. portion 68 of tHE first contast 15 .34 additionally . .
facilitates radial and.e St e

respect to secgi®d corfasty
wll readily [
assenbl ed as

(PRIOR ART)

Fig: I
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34, 36. 25 Referring now to Figure 4, the second connector 28 of
t he connector set 10 conprises a second. housing 46 which itself -
conpri ses | LGal |y configured first and second hal ves 44a, 44b.

The first g%?églggnd hal ves 44a, 44b of the second housPRYUBBBSE al so
identically 30 configured to the fi2/g and second hal ves 32a, 32b of the
first housing 30, thus naking these conponent parts. I nt er changeabl e.

Li ke the first and second hal ves 32a, 32b of the firgt—tets+hrg—30Q,__the
first and second hal ves 44a, 44b of 35 the second housin u'ﬁsrﬁﬁEEWdﬂs)BEw_
of a material ‘having | ow el ectrical conductivity. Thdg nat eREBLACED
sel ecti-en--and----— -pet hod. of .att.achment. for these interchangea L Con

e
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T bi .
ordinary skill in the art. on %o the secon "gfj‘ﬂ'r‘“ ) s“»ﬁ,
t he second (CEpnnect or BRioGTHICEESUA PROFEERTY aroRtI2AtoN48 Whi C Nags/at ry *
| east partially captured within t h&eaeBsHfNousi| ng 46 and i ncl udes a

i Nt egr ANTERNATIONAL pSPLICATION PUBLISHED UNPER THE RASTENACCOQRERA HONJREAJSS (RET)
cir : on 6: SUDst arfti a rlat.en ' (face ' '

pr cgérﬂug{gﬁmm%t%gga%ﬂ? hg econd hougi AP Qé,mfrﬁ%hs‘mrlrg%?%g& t uéﬁ’%écond %ovﬁy/fdhs /
corjnec 300 | e-type connectorl.” TR 1ceaaidohl PHIAGE Dake: 23 Sept@mbei0bd8.09.99

COrpH-ses—a—pat-f—et—estH-ent—bushi-ng-nerbers She— 4= _ 1 —1..
bet \Qﬁ?ﬂtel—:ﬂé‘onﬁlﬂgﬁlﬂatﬁﬂ Rt 48 @Efﬂus%mes}ﬁ o5 Vespinled Yaits] A1G) 1146, (&) Bulbfith patent (AT, BE, |-
prgferred enbodi nent of t he present| | nvegH ©h DEL DI EB.URIHRNGB, ARy i LBAMC.
544 (2ZanemagmaliFiiep Pateal | §8 Recambér d9f é?a-l%-%ﬁ)/eéch A SEANd the biasing = T
mentber 38, t hus maki ng these coprponent parts I nt er crangeabl e.

The 4y 'i@g,,mgnb}s 54a, 54b, ar Padlaéacat ed from an el as{oner,

al tjhoighoomsses4sf ~7or diteisiargh 1998 (160R.08) ¥ | NUS e  ar Wirinlednatiomt egei rapertt Kat ot her

suilt apfe With amended claims.
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© 90067-2199 (US). /
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(54) Title: BUTTON CONNECTOR WITH SAFE FRONT /

(57) Abstract

A connector set (24) provided with a
first (26) and second (28) connectors. The
first connector having a first housing (30),
and first and second contacts (68, 72) which
are at least partially captured in the first
housing. The first connector further in-
cludes a resilient biasing member (38) dis-
posed within the first housing and normally
maintains the first and the second contact
in spaced relation to each other, The sec-
ond connector is provided with a second
housing (46) and a third contact (52) which
is at least partially captured within the sec-
ond housing. The application of pressure to
the first contact by the third contact in an
amount sufficient to compress the biasing
member results in electrical engagement be-
tween the first and the second contacts and
the electrical connection between the third
contact to the second contact, The removal
of such pressure from the first contact re-
sults in the resilient retum of biasing mem-
ber to an uncompressed state which sepa-
rates the first and the second contacts from
each other and breaks the electrical connec-
tion between the third and the second con-
tacts.
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20 ‘materials are well known in the art. IPGhéUSm%&érZSZt6Z43
of the present invention, the el ectrical connection of. the first and
second connectors 26, 28 to each other is facil m Q?lfﬂ[fﬂ 4994
pl aci ng the engagenment surface 52 of the_gbird 25 T 48 the -
novabl e second connector 28 into axial alignment with the engagenent

surface 40 of the first contact 34 of the fixed or statjonary first
connector 26. Aheaniagagus ke M8YoRE tdvh semponepss; argddgreirabwar d

the fir |St COhrH}f&?tﬁ‘e 2nisdiedndiipdap e, t hitigl EfIﬁE@Cénd’r&e&Shd dsusings ]
P oo BRI ST Lace” {0S1ER gl pe MG b4, o
first contactarilt. tHeebushiagyvaenberyd afe t 4l sdatedchangeablde.28 Tiard the
sur face 53 of NHEThi PASSBRLACISHoTlS P Brahatrt i SIRBS dgement
surface 40 ofstraidghtt sforwatrdet 3Then connectampeet f f tbeerpresentnpress
the biasing nEfh&{r3h My be assembled using standard hand tools,
thus permitting field repairs as necessary. Wire
connection can be created as desired for specific
10 applications by simple machining of the rear of the
second and third contacts.
Accordingly, the present invention represents a
significant advance in the art.

15 Brief Description of the Drawings
These, as well as other features of the present

invention, will become more apparent upon reference to
the drawings wherein:

Figure 1 is a perspective view a conventional prior

20 art pin and socket connector set;

Figure 2 1is perspective view of the present
invention, illustration the first and second connectors
thereof;

Figure 3 is an exploded view of the first connector;

25 Figure 4 1is an exploded view of the second
connector;

Figure 5 is a cross sectional view of the present
invention in its operable configuration.

30 Detailed Description of the Preferred Embodiment
Referring now to the drawings wherein the showings
are for purposes of illustrating a preferred embodiment
of the present invention only, and not for purposes of
limiting the same, Figure 1 illustrates a prior art pin
35 and socket connector set and Figures 2-5 illustrate a
electrical connector set which is constructed in
accordance with the present invention.
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r\-.‘n 10ILaver ~ B . g . . l' . _?9 8 / :
-1 - depicted in the cross sectional view of the c ﬁ? éﬁégg
In Figure 5. Such conpression of the biasing nenber -2 3 U result

in the electrically conductive engagenent between the first and second
-contacts 34, 36, 5 and hence the electrigal connection of the third
cont act 48 to the second contact 36 via the first contact 34.
The first and secqQnd hal.ves 44a, 44b gte each rovi ded w,th respective
sem -circul ar shog‘le arrd&g(i W to 7%?;1,9“7ﬁb.1Upo'f£%3§ erﬁﬁy %?O‘Fhe i rst
and second halomentiondla pidvland Eocket typec dommesitox! det Adr wisods 74a,

o ng 55 LS C58 BEL0P B 1 58 LSRRl d 6 50

housi ng 46, W hitd cont act ers 54a,
54b are capt @& s@leTgennegictorcant apd asfemale conrretrs 14 + h The male

ci rcunf er gnt icinrid @€ 1808 hPRged brultpIl® cditHitpiRBMRET Sn@4 paidh are

provi ded vmtlgfregggghhggt pins 18. The female connector 14 is
provided with multiple czockets 20 which are formed to

- receive the corresponding contact pins 16 of the male
connector 12. In addition, there is provided a pair of

10 alignment holes 22 which are formed to received the
corresponding alignment pins 18 of the male connector 12.
The contact pins 16 and alignment pins 18 usually have
sharp or pointed ends to facilitate insertion into the
respective sockets 20 and alignment holes 22.

15 The alignment pins 18 are usually longer than the
contact pins 16. As the alignment pins 18 are inserted
into the alignment holes 22 of the female connector 14,
the alignment pins 18 guide the subsequent insertion of
the contact pins 16 into the corresponding sockets 20.

20 In practice, the female connector 14 is attached to
a movable electrical panel or display, while the male
connector 12 is attached to a relatively larger fixed
rack or housing. Typically, the female connector 14 is
electrically charged. A significant hazard of exposure

25 to a significant amount of electrically charged surface
area is present when power is applied to an unmated
female connector 14. The hazard is especially present
where the the diameter of the sockets 20 is sufficient to
allow direct contract with a conductive surface, such as

30 a person’s finger tip.

In addition, the pointed-end nature of the contact
and alignment pins 16, 18 present a safety hazard to
persons who may be punctured by them. Significantly, the
male pins 16 are susceptible to mechanical breakage or

35 bending from side loads due to their elongate protruding
shape. Thus, a conventional pin and socket type
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outer portions 78a, 78b which are sized and COﬂfIgum.t'US 9I&1Je2a7r

di nension-identical to the flange portion 76 of the third conté,g

The identical radial di mensi ons of the fl angem 7 Oy 0
e

tontact 20 48 and the outer portions 78a,.7 78b of t I-ng nmenbers

éié
999

54a, 54b are sized and configured such thdt the third contact 48 and

t he bushi ng nmenbers. 54a, 54b_abut the shoul der portions 74a, 74b of the

assenbl ed firSPRARGEOY SQiohA i@y PEone 4py manyh limitatjens whacbugh

this 25 circafifecenthalir ﬁbdh&hﬁlealeﬁﬂageﬁaﬂa saféﬂ? ShOU' der

t 74a, 74b mai nfai n_axi al | of the third
(F:)g:]t 1’18?548 and the %usﬁfzﬁ ﬁ@ﬂ%grswﬁgg EAf presaag OFHKFBFPIQW sRPII in
the art will ib&tJStyatedo:gmthgures 2R &t thereers)rptmr&mi:hot:oﬁﬁectbke t he

first conngctgpe 39, eva‘g.ch r{%yg%vﬁ@ﬁ' \'n¥t ffé@ it %%coh@gg@ﬁggﬁﬁgp

conponents parts are desi {0 Coopera V- engage
especial ly faéfli t2&-ed E'Fet Helzgtouandr secongrq:q:mcrzq:as 26 38t hre

t he

assenbl ed firg8appddsesapé eleciﬂ?ié’m}ﬂd&m%%e‘ﬁi° ezch bRt an&%‘ﬁe the

4b of th econd connector 28 allow for
bushi ngagglrrtc))re %&?g?cogngctor 26 1tse$lf comprises a first housing 30

which is preferably formed of a material having

10 relatively low electrical conductivity, such as plastic
or resin for example. The first housing 30 preferably
comprises identically configured first and second halves
32a, 32b which are rigidly attached to each other'through
the advancement of fasteners such as screws through

15 corresponding openings therein. In addition to the first
housing 30, the first connector 26 includes first and
second contacts 34, 36 which are at least partially
captured within the first housing 30. Disposed within
the first housing 30 between the first and second

20 contacts 34, 36 is a resilient biasing member 38 which
normally maintains the first and second contacts 34, 36
in spaced relation to each other.

radi al

In the preferred embodiment, as depicted in an

exploded assembly view in Figure 3, the first contact 34

25 defines a circularly configured, substantially flat
engagement surface 40 which is recessed within the first
housing 30, thus ma¥ing the first connector 26 a female-
type connector. Additionally, the second contact 36
includes an integral terminal portion 42 which is adapted

30 to be connectable to an electrical lead, not shown.
Preferably, the | biasing member 38 has an annular
configuration and is fabricated from an elastomer. One

of ordinary skill in the art will recognize that the
biasing member 38 may have other configurations, such as

35 a spring shape, and may be formed of other well known
materials.
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hmoverrent of the third contact 48 relative to the secQod ,ua 98/27673
-12-. < housing 46 to conpensate for any nisali gnrmseeIO?hQCT 1999
engagenent surfaces 40, 52 as the second connector 28 Is -~ advanced

toward the first connector 26 and the enggagement surfaces 40, 52 are
brought into abutting contact wth 5 each other. In the second

between the cchBn@iSHoumaichate Ehe! 4158ty g cREGend: BRRTSEN 1 ¢
contact 48, tBpa,capsbi of sheofiiwstdhbusihngg3boace E.deheical,eaﬁ?t aéeggai nst
L0 contagh, Syt SrehanBhAgd il $ed MR BURRRIIAATHL 358, O
menbers 54a, 32b may be formed of a material having low electrical
5 conductivity and are rigidly attached to each other.
When assembled, the first and second halves 32a, 32b are
oriented such that they appear to be mirror images of
each other rotated by 180 degrees. The material
selection and method of attachment of the first and
10 second halves 32a, 32b are contemplated to be chosen from
those well known to one of ordinary skill in the art.
The first and second halves 32a, 32b are each
provided with respective semi-circular shoulder portions
56a, 56b. Upon assembly of the first and second halves
15 32a, 32b, the semi-circular shoulder portions 56a, 56b
collectively define an cylindrical interior of the first
housing 30, within which the first contact 34, biasing
member 38 and second contact 36 are captured. The first
and second contacts 34, 36 are provided with respective
20 circumferential flange portions 58, 60 of identical
radial dimensions. The biasing member 38 is provided
with an outer portion 62 which is sized and configured to
have a radial dimension identical to the flange portions
) 58, 60 of the first and second contact 34, 36. The
25 identical radial dimensions of the flange portions 58,
60 of the first and second contacts 34, 36 and the outer
portion 62 biasing member 38 are sized and configured
such that the first contact 34, biasing member 38 and
second contact 36 abut the shoulder portions 56a, 56b of
30 the assembled first and second halves 32a, 32b. Thus,
through this circumferential abutting engagement, the
shoulder portions 56a, 56b cooperatively maintain axial
alignment of the first contact 34, biasing member 38 and
second contact 36.
35 The first contact 34 is provided with an internal
-surface 66 which is configured in opposing orientation to
the engagement surface 40 with the flange portion 58
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"54b: catise constant pressure to be applied by the IPEndﬁ@m&*ﬁg s{DGTaqgggz

of the third contact 48 to the engagenent surface 40 oft first ’
contact 34 when the 15 engagenent surfaces 40, 52 are abutted agai nst
-each other. The additional force or pyessure applied to the

engagenent surface 40 of the first contact 34 by the engagenent surface

52 of the thig.d_caont 4 triouf, 0 las] C erted by
t he bushi ng EﬁSPﬁ%I%feigéeggg?Fgﬁgkf urIﬂ# %l%l g’s?i sP églﬁ%a?geb ‘g%tn{')‘?éségsl gl)ng of
the biasi ng feximed 3&tearhcther flangengomtions.58 and theAdditismmadl

nmodi fication 1%@; ' ovegnRn t S | [ #@(,- be
appar ent to%t_ osgeg?%_' ord??:ffig/ h:g,[g fslecglhﬁ _gtaﬁgé.eg‘f# icg] husljaéat)he
particul ar 2%itdonBRnaintsrnal psurfagescy? bethighl i ReREiFEedrdh is

! nt ende_d §0 I gt o@ibht%&ﬁoﬁ”b@dtﬁénteﬁiﬁéﬂ? POESESHh 42 wiitm/Q:fHé on, and
IS not inten to serve,as lLimtations,of alternat|v§ devices within
the spirit afd¥P6pePLFEipR 60 AiRRARFY, Lherebetween. circular

shoulder portion 72 is formed between the flange portion
60 and the internal surface 66. Shoulder portions 68, 72
are identically sized. The biasing member 38 is

10 additionally provided with an inner portion 64 which is
sized and configured is radially receive the shoulder
portion 68 of the first contact 34. The engagement
between the inner portion 64 of the biasing member 38 and
the respective shoulder portion 68 of the first contact

15 34 additionally facilitates radial and axial alignment of
the first contact 34 with respect to second contact 36.

One of ordinary skill in the art will readily
recognize that the first connector 26 may be easily
assembled as the shapes of the components parts are

20 designed to cooperatively engage each other as especially
facilitated by the shoulder portions 56a, 56b of the
assembled first and second halves 32a, 32b and the
shoulder portions 68, 72 of the first and second contact

; 34, 36.

25 Referring now to Figure 4, the second connector 28
of the connector set 10 comprises a second housing 46
which itself comprises identically configured first and
second halves 44a, 44b. The first and second halves
‘44a, 44b of the second housing 46 are also identically

30 configured to the first and second halves 32a, 32b of the
first housing 30, thus making these component parts
interchangeable.

Like the first and second halves 32a, 32b of the
first housing 30, the first and second halves 44a, 44b of

35 the second housing 46 may be formed of a material having
low electrical conductivity. The material selection and
method of attachment for these interchangeable components
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“13- 7 WHAT IS CLAIMED IS 1.  (Amende

| 88/ 27673
conpri si ng: a first connector conprisi i 1994,
first housing conprising identically 5 contt+gtred first and
second hal ves which are : at tagged to each ot her

first and second contacts at |east partially captured within

the first housjng. a : Ll ient. biasing
nmenber  di spg%égd contemplated \t/-'\not %lgn%%toﬁeen fflrrogf t oosuesi%ﬁ%ile% ﬁgnotr:?ml |y

mai nt ai ni ng tore {of serdhmaxy ceilloin dehe axt. spaced rel ation
to each other; In additioft ToF XUk CLOBSREOhCGRTRY %6NJ:tH® second
a second houséggnggggél%%n%ﬂé¥ﬂgééxil¥hird contact 48 which is at
5 least partially captured within the second housing 46 and
includes an integral terminal portion 50. The third
contact 48 also defines a circularly configu-ed,
substantially flat engagement surface 52 which protrudes
from the second housing 46, thus making the second
10 connector 28 a male-type connector. The second connector
28 further comprises a pair of resilient bushing members
54a, 54b which extend between the third contact 48 and
the second housing 46. 1In the preferred embodiment of
the present invention, the bushing members 54a, 54b, are
15 identically configured to each other and the biasing
member 38, thus making these <component parts
interchangeable. The bushing members 54a, 54b, are
fabricated from an elastomer, although one of ordinary
skill in the art will recognize that other suitable
20 materials are well known in the art.

In the connector set 24 of the present invention,
the electrical connection of the first and second
connectors 26, 28 to each other is facilitated by

w; initially placing the engagement surface 52 of the third
25 contact 48 of the movable second connector 28 into axial
alignment with the engagement surface 40 of the first
contact 34 of the fixed or stationary first connector 26.
Thereafter, the second connector 28 is advanced toward

the first connector 26 such that the third contact 48,

30 and in particular the engagement surface 52 thereof, is
received into the first housing 30 and abutted against

the engagement surface 40 of the first contact 34. The
advancement of the second connector 28 toward the first
connector 26 is continued so as to cause the engagement

35 surface 52 of the third contact 48 to apply pressure to
the engagement surface 40 of the first contact 34 in an
amount sufficient to compress the biasing member 38, as
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configured first and second hal ves which are Fc 'U&t&&«!d&?éﬂ

other, the first and second hal ves of ﬂ Po I ng bel ng
i dent i cal | configured to the first an a i -
h e 1008

the first housing; and a third contact at-|eas _ _
captured within the second housing; T ‘Wherein the application.
of pressure to the first contact by the third contact in an anount
25 suf f depiatedoin dihis érossheeptional vieweef theukosnentor set  the

electrically ﬁenﬂmﬁ%ﬁrsngageﬁﬁeh B&h gﬁégswﬁ of the % i8h Aok actcond

contacts and the el ecirical nect1 on to the
second . 8 chht d4rn wingsulEs réﬁbv&heofeb?§§§aﬁéliYon¢?h€uﬁtlg€ 30

cont act resulén@@gemeﬁtmbétﬁ%énfﬁﬁeffﬂﬁﬂHWaQF.BE?ﬁnd conFacha§4ng3gE”ber to
an unco ss i separ at es st. and secon
contactgpfse n$€%8$§%§évgh %ﬁ?ﬁﬁleﬁquﬁ%£%8§ gl bFrFEéF coPREREF on

bet ween 48 tohthe hsecond dcartant] IOt tishe first coﬁtacﬂTﬁgconnector
set of daimil Whe‘f‘ﬁén £i1%e 1 088 secl Hih(dd OEIlgCt fbacgr%efégc a

substantially fla
prov1ded with respective semi- -circular shoulder portions

74a, 74b. Upon assembly of the first and second halves
10 44a, 44b, the semi-circular shoulder portions 74a, 74b
collectively define an cylindrical interior of the second
housing 46, within which the third contact 48 and bushing
members 54a, 54b are captured. The third contact 48 is
provided with a circumferential flange portions 76. The
15 Dbushing members 54a, 54b are provided with respective
outer portions 78a, 78b which are sized and configured to’
have a radial dimension identical to the flange portion
76 of the third contact 48. The identical radial
dimensions of the flange portion 76 of the third contact
20 48 and the outer portions 78a, 78b of the bushing members
54a, 54b are sized and cdnfigured such that the third
contact 48 and the bushing members 54a, 54b abut the
shoulder portions 74a, 74b of th: assembled first and
second halves 44a, 44D, Thus, through this
25 circumferential abutting engagement, the shoulder
portions 74a, 74b cooperatively maintain axial alignment
of the third contact 48 and the bushing members 54a, 54b.
One of ordinary skill in the art will readily recognize
that the second connector 28, like the first connector
30 26, may be easily assembled as the shapes of the
components parts are designed to cooperatively engage
each other as especially facilitated by the shoulder
portions 74a, 74b of the assembled first and second
halves 44a, 44b. _
35 Importantly, the bushing members 54a, 54b of the
second connector 28 allow for the radial and/or axial
movement of the third contact 48 relative to the second
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engagerrent surface t he appl i cation of pressure to t IUS"SBO/ 2 afqgia
-14- - ‘first contact by the third contact being famﬁ%by 7

abut rent of the engagenent surfaces agai nst each otfrer.’

The connector set of Claim2 wherein thei2-engagenent surface of the flrst
contact is recessed within the first housing and the engagenent surface

of the t NhblssAg! #6'cd Rripdifaarld 20! By SEEON AN N betilidh the i ' d
contact being partially received into t rst ou5|ng to taci |tate
the abutnent BPIRHEMERGaGUREAFEE04QurfacRs Q&ﬁu&ﬁﬂO aempector 28 is 4,
The connect or agehneeddeware thefMHirst! B®nnector 26 and the engagement
surfaces 40, 52 are brought into abutting contact with
5 each other. In the second connector 28, the bushing
members 54a, 54b are slightly compressed between the
second housing 46 and the flange portion 76 of the third
contact 48, thus causing an outward biasing force to be
exerted against the third contact 48 in the direction of
10 the engagement surface 52. As such, in addition to
compensating for misalignment, the bushing members 54a,
54b cause constant pressure to be applied by the
engagement surface 52 of the third contact 48 to the
engagement surface 40 of the first contact 34 when the
15 engagement surfaces 40, 52 are abutted against each
other. The additional force or pressure applied to the
engagement surface 40 of the first contact 34 by the
engagement surface 52 of the third contact 48
attributable to the biasing force exerted by the bushing
20 members 54a, 54b further assists in the compression of
the biasing member 38 of the first connector 26.
Additional modifications and improvements of the
present invention may also be apparent to those of
R ordinary skill in the art. Thus, the particular
25 combination of parts described and illustrated herein is
intended to represent only one embodiment of the present
invention, and is not intended to serve as limitations of
alternative devices within the spirit and scope cf the
invention.
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"engagenent-  surfaces have generally C|rcul copfi an

and the. second connector further conpri ses! P%Q 6 %JA QQQ}
one resilient bushing nmenber extending bet

-and the second housi ng; i d bushing ne he
radi al and axi al novement of the third cont aﬂmuﬂemmmammml
second hougj a for any m sal i gnnent *  cbetween sthe
engagenentahgg %gcégg?ﬁgﬁd&ECau5|ng constant pressure to be

appl i ed by the gngag¢émmehded) A connectareset,tbemphisingontact to the

engagenent act when the engagenent
surfaces are abutted aSé?%§t833%%85% ééméggélﬁé‘ 5. The connector set of
Clai m 4 wherein the second firstonheusingi mimpitissimgaidentibadbing nenbers

ext endigg bet wee d a g 6.
The conﬂector set Of889?§%$gé& ngBE %?da%%éqﬁéﬁtng nenggigﬂaﬁaeth
bi asi ng menber are |ashacbadlyosgagbnotgered and each fabricated from an

el ast omer . 7. Capggtedand second ciEadInegtoriggheof daim 1
wherein the second ) L . .
partially captured within the first housing;
and
10 a resilient biasing member disposed

within the first housing and normally
maintaining the first and second contacts in
spaced relation to each other;
a second connector comprising:

15 a second housing comprising identically
configured first and second halves which are
attached to each other, the first and second
halves of the second housing being identically
configured to the first and second halves of

20 the first housing; and

a third contact at 1least partially

captured within the second housing;
wherein the application of pressure to the
first contact by the third contact in an amount

25 - sufficient to compress the biasing member results in

the electrically conductive engagement between the
first and second contacts and the electrical
connection of the third contact teo the second
contact, with the removal of pressure from the first

30 contact resulting in the resilient return of the

biasing member to an uncompressed state which

separates the first and second contacts from each

other and breaks the electrical connection between -
the third and second contacts.

35 2. The connector set of Claim 1 wherein the first

and third contacts each define a substantially flat
engagement surface, the application of pressure to the
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connector set, c a first conn NP AS
first housing, i s and second contacts at |m]§i@| WC? ggsg
-captured within the first housing, andia-resilient : - 15-

bi asi ng nmenber di sposed within the first housing and ~ normally

mai nt ai ni ng. fl n n t 3 i r ilon to
each ot her?lyk%g' | rs%;ac(?o% ag?'% trid %B§§ﬁ°ﬁi r?glggsg gﬁgﬁgﬁaeldilbﬁ at and
general | y &hecuabutment of diggengagementf sarfadsisosagaingtt iach t he

first othex{10USi Ng; a second connector conprising a
second housi ng,

The connector set of Claim 2 wherein the
5 engagement surface of the first contact is recessed
within the first housing and the engagement surface of
the third contact protrudes from the second housing, said
third contact being partially received into the first
housing to facilitate the abutment of the engagement

10 surfaces against each cther.

4. The connector set of Claim 3 wherein the
engagement surfaces have generally circular
configurations, and the second connector further
comprises:

i5 at least one resilient bushing member extending

between the third contact and the second housing;

said bushing member allowing for the radial and
axial movement of the third contact relative to the
second housing to compensate for any misalignment

20 between the engagement surfaces, and causing

constant pressure to be applied by the engagement

surface of the third contact to the engagement
surface of the first contact when the engagement
surfaces are abutted against each other.

25 5. The connector set of Claim 4 wherein the second
connector includes a pair of bushing members extending
between the third contact and the second housing.

6. The connector set of Claim S5 wherein the
bushing members and the'biasing member are identically

30 configured and each fabricated from an elastomer.

7. Canceled.

8. The connector set of Claim 1 wherein the second
and third contacts each include a terminal portiom. ' -

9. (New) A connector set, comprising:

35 a first connector comprising a first housing,

' first and second contacts at 1least partially

captured within the first housing, and a resilient
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-contact defining = ¢ L ma ssu!stanti3$ly flat and generally circular
engagenent surface protruded fromthe second ' housing, the third
contact bei ng paekLi \Y/ | s s AL O | ' to
facilitate abut %é'%tb §¥# T%@mf#\@%ﬁegngétg%gnghézﬁ{%{egbgg q'?%legg‘lir st and
third contacts normally mgifksinémghtben&irst and second cantmets the
application of phegpyEeat Peiliion to eacH idcHerCORHRCE i RYL! BBpthALED contact
I n an anmount 20 . . sufficrent to_conpress the biasing nmenber results in
the el ectri cal | fe€8Ring: 3 MkstefdRrY Bieaheanf geperally cireplar ang

second gont act sepgdgehent! eguiifage recessedOMHiPN Bhet heitkBErd contact
to the second .__.contact, the application of pressure to the first 25
contact by the PRPFEM@ént act being facilitated by . t he abut nent of

t he engagenent surf asesecgtd tinm@tidr comprisingheisecdnidhhbtigingyoval of

pressure from t gecfLLa! contace ac°93h8E' phERYL11PIckEOEAT BSbhig™ return

the second housing, and at least one resilient
10 bushing member extending between the third contact
and the second housing, the third contact defining
a substantially flat and generally circular
engagement surface protruded from the second
housing, the third contact being partially received
15 into the first housing to facilitate abutment of the
engagement surfaces of the first and third contacts
against each other;
wherein the application of pressure to the
first contact by the third contact in an amount
20 sufficient to compress the biasing member results in
the electrically conductive engagement between the
first and second contacts and the electrical
connection of the third contact to the second
contact, the application of pressure to the first
25 contact by the third contact being facilitated by
the abutment of the engagement surfaces against each
other, with the .emoval of pressure from the first
contact resulting in the resilient return of the
biasing member to an uncompressed state which
30 separates the first and second contacts from each
other and breaks the electrical connection between
the third and second contacts, the bushing member
allowing for the radial and axial movement of the -
third contact relative to the second housing to
35 compensate for any misalignment between the
engagement surfaces, and causing constant pressure
to be applied by the engagement surface of the third
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and second cont ot her and br el ect
connect’i on bet v\gm“““ %t\ﬂﬁthl rd and second Cm léeQﬁgﬂsga

. menber al I ®wi'ng %or the radi-alé-and axi al novenent ~of the
third contact relative to the second housing to 35 conpensate for
any i sal | gnMegbne #6E W4 thB® engagementoGAgEaRA! S khgeSeighd causing
constant pressure [nﬁlea t he engagenent surface of the
third contact when the engagement . ggrfaces are cabhubtedi o t he
engagenent surfg€§1Q§ttggcﬁ|6§ﬁer contact when the engagenent
surfaces are abuited ai nst each ot he _

(New) The %onnector set of Clalm 9 wherein the
5 second connector includes a pair of bushing members
extending between the third contact and the second
housing.
11. (New) The connector set of Claim 10 wherein
the bushing ‘members and the biasing member are
10 identically configured and each fabricated £from an
elastomer. '
12. (New) The connector set of Claim 9 wherein:
the first housing comprises identically
configured £first and second halves which are
15 attached to each other; and '
the second housing comprises identically
configured first and second halves which are
attached to each other;
the first and second halves of the £irst
20 housing being identically configured to the first
and second halves of the second housing.
13. (New) The connector set of Claim 9 wherein the
second and third contacts each include a terminal
* portion.
25
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10. - (New) The conn“'ecf.:c:;\r" "set of C a| m9 wher e| n wglﬁc Sng /cgr%é?}smmm

i ncl udes -a pair of bushing menbers ext endi ng Mh ' \ct
and the second housi ng. 11.  (New) . c&zr@mmai m

10 wherein t he bushi ng menbers and the biasing nmenber are 10
identically configured and each faffifcated from an el ast oner.
12. (New) The connector set of Caim9 wherein: the first
housing conprises identically configured first and second
hal ves which are 15 attached to each other; and t he

second housing conprises ed first and
second hal ves which are
first and second hal vee q 0 .. , _bef

configured to the fi i ' :.(;' ndNQousi ng.
13. (New) The e oA ‘ | o NGO A - hird
contacts each A% 2N ;

t he

Rt
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