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Cable Connector

BACKGROUND

Technical Field

(00017 The exemplary and non-limiting embodiments of

the invention relate generally to an elsctrical connechtosy

and, mors particularly, o cable connector,

i3

Brief Description of Pricr Developmsnts

[O062 U.8. Patent No. 4,388,785 discloses a plug with
14 4 »

a housing overmoldsd onto a wirs. U.S. Patent No.

2,189,864 discloses an electrical oonnector for flat

cables.

DTTAVNA A TV
SUMMARY

(00031 The following summary is merely intended to be

gxemplary. The summary is not intendsd o

{00041 in ancordance with one aspect, an assenbly is
provided including an electrical wire and a plug housing
forming an electrical connector. The electrical wire
includes an alegtrica. conductar and elaectrica
insulation surrounding the elscirical conductorn. An en

of the eslectrical conductor is not surrcunded by thes
electrical insulation. The plug housing 1is on the end of
the electrical wire. The plug housing covers a bottom of
the end of the electrical conductsr and covers a Iirst

portion of front side of the end of the =sisctrical

B

conductor. The plug housing does not cover a top of the
end and dossz not cover a second portion of the front side
such that the top of the end and the szeccnd portion are

1
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J

sxposaed to bs able to electrically contact an electrical

L

contact of a mating electrical connector.

[RO0E] In accordance with another aspect, Al
electrical connechbor iz provided comprising a housing and
a plurality of electricsel contacts. The housing forms a

mating connectcory ryecelving area. The plurality of

electrical contacts are connected ifto the housing. The

contacts =ach comprise a first end forming a mating
connector connection end, and a sscond end forming a

compenent connection end. The sszcoond end is adepted to

s ztationarily connscted to an e

£

sctrical component.

The housing covers a first side of the first and of the
electrical contact and covers a first portion of a front
zide of the first end. The housing doss not cover &
zacond side of the first end at the mating connector
receiving area and dogs not cover a secend portion of the
front side such that the second side and the second
porticon are sxposed to be able to electrically contact an

electrical contact of a mwmating electrical connector

1)

inzerted into the mating connector recelving are
[GOGsl In agoordance with another aspect, a method
compriseas providing at least one electrical wire
comprising an electrical conductor and electrical
insulation surrcunding the electrical conductor, where an
end of the electrical conducteor is not surroundad by the
elentrical idnsulation; and moelding a plug housing onto
the end of the at least one electrical wire fo Form an
electrical connector, where the plug housing covers a
bottom of the end of the electrical conduoctor and covers

a first portion of a

£y

ont side of the end of the

electrical conductor, and where the plug housing doss not
3

e
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{00147 flg. 7 is a cross sectional view of the socket

connector shown in Fig. o3

{00153 Fig. § dis a schematic cross seactional view

-

showing an assembly of the twoe connectors of Figs. 1 and

& to each other; and

(4018} Fig. ¢ i& schematic oross sectionsl wview of
another assembly similar to Fig. 8, but showing the

connector with a BGA solder elsmsnt,

DETATLED DESCRIPTICN OF EMBODIMENTS

00173 Referring to Fig. 1, there is shown s side view
of an assenbkly 10 incorporating featur=sg of an example
embodiment .  Although the featurss will be described with
reference to the example embodiments shown in  the
drawingz, it should be understocd that f=2s8tures can be
embodied in many alternate forms oI embodiments. in
addition, any sultable size, shape or type of elements or
mataerials could be used,.

[0018]

10 comprises at lesst one wire 12

The housing 14 and portions of the

3
]

and a housing

wirea 12 form an electri 1 connector 11. Rach wire 12

haz a wire electrical conducgisr 16 and an electrical

insulator oover 18, In this example the wires are
conventional oopper wires. As sesn with reference also
to Fig. 2, in this example the assembly has three of the
wires 172 and conductors 16. However, mors or less wives
would be providad, or a cable with multiple separated

electrical conductors and a zingle insulator cover could

4
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e provided, Tha conductors 18 have a general oircular
creas section.  The insulation 18 is removed from an and
of the wires 12, and the housing 14 is overmoldad and/cr
encapsulated onto ths ands 20 of tThe conductors 14,
However, the ovarmolding leaves a portion of the wires 16
exposed. in one type of example embodiment the wires 12
may be contained in a cable cover which the housing 14 is
alsc wmelded onto. Overnolding the housing 14 onto the

lation 18 and/or cable cover forms a strain relief

ins

feature for the assembly 10,

[0018] to Fig. 3, the housing 14 dis

overmoided onte the bothom sides 27 and a first poviion
of the front zide 24 i{see Fig. 1} of the ductors 16.
Thiz leaves the top sidas 26 and a second portlen 29 of
the front side 24 exposed; not cowversd by the housing 14.
In this embodiment the front side 24 has a first portion
forming a retainer projection 28, such as formed by the
tip of the wire conducter 16 being swaged. This can
prevent 1ift up of the front side 24 from the housing 14,

lock keeping the conductor send 20 securely

the  housing  14. Additional  and/fox

arnative ssouring means could be provided. In this
example, as seen in Fig. £, the front sides 24 are
staggared and pervhaps rounded for esasier mating with The
mating electrical oconnector. The housing 14 provides
rigid support under the end 20 of the wire conductors.
The second portion 29 of the front side is not ocovered by
the material of the plug housing 14. The moided plug
housing 14 contains the ends 20 of ths conductors without

the need to uss a3 printed olrouit board.

o



WO 2012/145195 PCT/US2012/032898

FaG207 Fig. 4  iiiustrates an alternate embodiment
where merely the apsz of the top side of the conductors

16 are szposed. & filrst portion of the front side of the

wires would ha

a projection, such as by being swaged,
surrounded by the molded housing, and a sscoond portion of
the front side of the conductors would also be exposzed
and ramped to funciion as a lead~in for the contacts of
the mating connector. The molded wall poxrtion hetween

the conductors 16 helps to prevent creoss talk or shorts.

fFig. 5 iliustrates an alternate embodinent where
alternating top and bottom sidss of adjacent conductors

16 are exposed.

Fog21 Fig. § illustrated an exampls embodiment of a
mating electrical connector 30. The connecter 30 has a

housing 322 and contacts 34. The contacts 34 may be

stamped conductors for sxample with the housing 32 insert

molded therson for example. In this example ths contachs
34 hawve snds 38 which are configured to be through hole
mounted in holez of a printed circuit board. The
conmecter 30 formz a recelving avea 36 to recelve the
front end of the coennecter 11. Referving alsce to Fig. 7,
in this sxanple the contacts 324 have ooncave arveas ov
o receilve the top sides 2€ of the conductors

1s. tnds 3% may be press fit, BGA surface mount, other

vce mount, or a through-hole mounting for ezample.

{00227

& d1llustrates anocother example of the
assembly 10°, bub shown being comnnected to the mating
connector 30, In this example the housing 147 has stops

42 +o interact with stops of the mating connsctor 30.

The heusing 14’ provides strain relief for the cable 127,
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0023} Exampls embodiments provide

ayatem witheut use of a FCB as an interfacs
connector: intended o eliminate use of the

card. Cable/wires mav be molidad to

3
3

anc

mechanic

cabhle

provide

PCT/US2012/032898

i s
oo

connec x

to the mating

PUB or paddle

desired

exanpls snbodiments

described herein make it possible te siiminate a paddlie
card from a cable assembly.
{00247 The examplss described above provide a cable

connection without PCR on the connsctor

force provided by the molded

wirs. arn audible lock festure can be

the connecton. Th has a small

e

connecior

The concave terminal

conducteor

crosa section. Integrated stops can prevent
of the aystem. Staged mating can be provi

used for

d

signal and power connsctions.

O de

L

m pattern can provi alternating

10t

i

3]

it

may be molded betwsen wires cond

o

4 :3

ting/eross-talk. The one-up

configuration can provide pelarized mating.

[0028] In one type of example embodiment

may be provided comprising:

at least electrical wire 172

slectrical conductor 16 and electrical

the electrical

al

surrounding conductor,

20 of the electric conductor is not

the 1

D]
Pl

e2lectri insulation; and

a plug housing 14 on the end of the

W &

i

12 to

alectriacal iy form ele

an

7

connector

incorporated

hawving

Thea
contach
GOTOYS

and

23 8]

comprising

rica

11. Normal

and molded

into
footprint for

accepts &

a oircular
over mabing

ded. Can be

one-uprone-

arsas. A

patel

prevent

cne-down

aszembly 10

arn
18
el

insulation

where an

surrounded by

at least one

1«

ocnnector,
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where the plug

end of the electrical

portion 28 of a

electrical conductor,

does not cover a

covar a second

that the top 2o

are exposed Lo be

elactrical contact

{00287 The plug housing

member 14 which is

inaulation. The elechr

genaral olrcoular cross

of iength of the end of
first portion ©f the front
extanding into

24,

the plug

The electrical conduc

the projection 28 may

from the metal wire.

‘4‘,\

b= provided between the f

top 2¢ of the end. The at

Comprise

plug housing. As seen in

electrical wires may have

than ancther one of

naed not be providsad,

ground to make contact

another one of ths wires

connector a

arn assambly as

electrical connector;

ROUZInG

a front

Top

of the

and

14

g
o0

PCT/US2012/032898

covers & bottom 22 of the

nauctor and covers a first

aide 24 of the end of the
and where the plug housing

26
portion
end and ths

able

may
overmol
ical
sectional
the
side
housing

o
comprise
A rounded tran
ont
least

multiple electrical

T

-3
Ly

the elact
but aliows a
with
acting as a

szembly may be provided

described

2% of

the

of and doss not

the front side such

second porition 29

te electrically contact an

of & mating electrical comnector.

comprise an  overmolded

ded onto ths electrical

18 may have a

t,(quAJC-L’ o

shape along a majority

alegctrical conductor. Th

B

on 28

may h

14 from

2 a projecti

the front sids

16 may be & metal wire and

4}

a swaged proiecticon formed

sition surface 42 may

24 of the
Loal

zide end and thes

slects wire
19

at

one may
the

the

wires connenhed by

least of

gth

ig. 2, OnE

shorter at the end

trical wires. This feature

wire acting

as a

mating oconnector before

signal contact. An

comprising:

apove forming a plug
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a mating electrical connector having the electrical
connector of the assembly ceonnected thereto, where the

mating els

ctrical connechtor comprise

93]

a mating connector housing forming a mabting

]

connector receiving area; and

a piurality of elscirical contacts connected to the
mating connector housing, where the contacts each
comprise a first end forming a mating connecitor
connection end, and a second end forming & component

connecticn end,

where the second end is adapted to be stationarily
s R4

connacted to an electrical component,

where +the mating connsctor housing covers a first
side of +the first end of the electrical contact,
where the housing covers a first porticn of a front

zide of the first end of the elsctrical contact,

where the housing does not cover a szecond side of
the first end of the electrical contact abt the
mating connector receiving arvea and dogs not cover a
second portion of the front side of the electrical
contact auch that the second side and the second
porticn are ezposed to electrically contact the
electrical conductor of the at least one electrical
wirs inserted into the mating connector receiving

Area.

FOa27] In another exampls embodiment, an electrical

connector may be provided comprising:

a housing 32 forming & mating connector receliving

area 36; and
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a pluvaility of electrical contacts 34 connectsd to
the housing, where the c¢ontacts each comprise a
first end 237 forming a mating connector connsction
end, and a second end 38 forming a component

connection end,

whare  Lhe sescond end 38 is adapted to ke

[‘ﬁ

staticnariiy connacted to an setrical component,

where the housing 32 covers a first side 44 of the
first end 37 of the electrical contach, where the
housing covers a first porticn 46 of a front side 47

of the first end,

where the housing 32 does not cover a second side 48

of the first end at the mating connector receliving

area 36 and does net cover a second poertion 30 of

side 48 and

ey

the second portion 50 are exposed to be able to

an electrical contact of a

connector insertsd intoe the mating

ing aresa.

[G038] The second end 38 iz a mounting end which may be
press fit, or BGA surface mount, or othex surface mount,
or through-hole solder tail mounting or ewxample. The
second end 38 may comprise a sclder tail configured toe be
connected to a printed circuilt beazd. The housing 32 may
pe insert molded onto the electrical contacts 34. The

-

first end 37 may have

second side 48 of

concave cross section. The electrical contacts 34 may
have a general right angle shape. The first porition 4b

of the front side 47 may have a projection extending into

the plug heousing from front  side. The mating

comnector raceliving arvea 36 may be feormed as a slot
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extending into a front of the housing 37 between a top
portion 52 of the housing having the first end 37 of the

electrical contacts ab a bottom sids of the top portion,

n

and a bottom porticn 54 lcocated opposite and spaced from

the top portion.

(00393 One example method may comprise sroviding at
¥ -

isast one el wire 12 comprising an electrical

conductor 16 and electrical insulation 18 surrounding the
sctrical conductor, wherse an end 20 of the electrical
conductor is not surrounded by the electrical insulation;

nolding a plug housing 14 onto the end 20 of the at

W
o
o
3

least  ong  electrical wire to form  an  electrical
connector, where the plug housing covers a opottom 22 of
the end of the electrical conductor and covers a first
portion 28 of a front side of the end of the electrical
conductoer, and where the pluog housing 14 dess not cover a
top 26 of the end and a second portion 2% of the front

gide such that the top and second portion are exposed to

he able to electrically contact an electrical contact of

a mating elsctrical connsctor,

{08387 The plug housing 14 may be overmolded onto the

slectrical insulation 18, The method may Ccompy

providing the first portion of the front side with a
projection which eztends inte the plug housing from the

front side. The electrical conductor may be a metal wire

and the projection may be formed by swaging

wire.

o031 Fig. 2 shows an sssen

with a BGA sclder element or surface mount LI0.

b
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CLATMS

What is claimed 13:

- 7\

1. An assembly comprising:

at least one glectrical wire comprizing an
electrical conductor and  electrical insuiation
surrounding the =lectrical conducter, where an end
of the electrical conducter is not surrounded by the

electrical insulation; and

housing on the end of the at least ons

{t
o]
jo
W

]

lectrical wire to form an electrical connector,
where the plug housing covers a bottom of the end of
the slectrical conductor and covers a fizst porition
cf & front side of the and of the electrical
conductor, and where the plug housing does noht cover
a top of the end and does nob cover a second portion
of the front side such that the top of the end and
the second portion ars expoesed te ke abkble to
electrically contact an electrical contact of a

mating elsctrical connsctor.

~

2. An assembly as in claim 1 where the plug housing
comprizes an covermolded member which is overmclded onto

the electrical insulation.

3

1

Bl

3. An assembly a:s in claim 1 where the electrical

k¢

conductor has a generval circular cress zectional shape
along a majority of length of the end of the electrical

conductor.

4. An assembly as in claim 1 where the first porticn of
the front side has a projsction extending intoe the plug

housing from the front side.

i3
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5. An assembly as in olaim 4 where the electrical
conductor 1s a metal wire and ths projection comprises a

swaged projection formed from ths metal wire.

&. An aszsembly as in olsim 4 where a roundsd transition
surface is provided bhetween the front side of the end and

the top of the end.

7. An assembly as in c¢laim 1 where the at least one
electrical wire comprises multiple electrical wires
connactaed by the plug housing.

s

%. An assembly as in c¢laim I whers at least one of the
elactrical wirea has a shortsr length at the end than

anoither one of the =s2lesctrical wires.

. An electrical connector assembly comprising:

an assembly as in ¢laim 1; and

a mating electrical conpectcer having the electrical
connector of the assembly conneched thereto, where

the mating slectrical connector comprises:

a mabting connectny housing forming a mating

connacter recsiving area; and

a plurality of electrical contacts connected to
the mating connector housing, where the
centacts gach comprise a first end forming a
mating connector connection end, and a second

-

end forming a component comnection end,

where the =zecond =and is  adapted o be

stationarily connaected e an electrical

componant,

14
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where the mating connector housling covers a
first side of the first end c¢f the electrical
contact, where the housing covers a filrst
portion of a front sids of the first snd of the

slactrical contach,

where the housing does nob cover & second side
of the first aznd of the electrical contact at

the mating connectcer receliving area and dos

]

not cover a second portion of the front side of
the electrical contact such that the second
side and the sescond portiocn are exEposed To
slectrically contact the electrical conductor
of the at least one electrical wire inserted

into the mating connsector receiving arsa.

10. An electrical connechtor comprising:

a housing forming a mating connector receliving avea;

and

a plurality of electrical contacts connected to the
housing, where the contacts each comprise a firsth
end forming a mating connector comnsction eond, and a

second end forming a component connection end,

whars the second end is adapted to be stationarily

connected to an electrical component,

B

%1

where the housing covers a first side of the Ifirst
end of the electrical contact, where the housing
covers a first portion of a front side of the first

and,

%1}
B
o
[0
o]
t

where the housing doss net cover a second
the first end at the mating connector recsiving area

15
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and does not cover a =zecond portion of the front
side such  that the second side and the second
portion are ezposed to be abkle to electrically
contact an electrical contact of a mating slectrical
connecitor inserted into the mating connector

receiving area.

11. An elecuirical comnecter as in colaim 10 where the
sacond end compriszes a mounting end configured o be

connechted to a printed circult board.

12. An elsctrical connector as in claim 10 where the

housing is insert molded onto the slsctrical contacts.

ot
s
D

13. An =lectrical conneactor as in c¢laim 10 where

¥
]
1]
[47)

second side of the first end has a general concave

)

section,

14. An electrical ceonnsctor as in colaim 18 where the

slactrical contacts have a general right angle shaps.

15. An electrical comnscter as in claim 10 where the
firat portion of the freont side has a projection

extending into the plug housing from the front side.

16. An electrica connector as in celaim 10 where the
mating coanecior recelving area iz formed as a slot
extending inte a frent of the housing bstwesn a top
portion of the housing having the first end of the

elaectrical contacts at

i3

hottom side of the top poriion,
and a bottom portion lecated opposite and spaced from the

top pertion.

17. & method comprising:

i6
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