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1
OVERMOLDED CONTACT WAFER AND
CONNECTOR

FIELD OF THE INVENTION

The present invention relates to an overmolded contact
wafer and an electrical connector including the same.

BACKGROUND OF THE INVENTION

Electrical connectors used in the aeronautics industry are
required to meet the standards set by Airlines Electronic
Engineering Committee, such as ARINC 600. Conventional
ARINC connectors typically have a body with two parts
including a front insert and a rear insert with corresponding
passageways in each for receiving contacts. Multiple steps are
required to assemble the conventional ARINC connector
including machining individual contacts, installing retaining
clips in the passageways of the front insert, bonding the front
and rear inserts, and finally installing the contacts into the
passageways such that the retaining clips retain the contacts
in the passageways. Thus, the conventional ARINC connec-
tors require a number of parts that must be individually
assembled together. The conventional ARINC connectors are
also bulky and heavy.

Therefore, a need exists for a simplified connector that can
be easily made and assembled, is lighter in weight, and meets
the ARINC standard.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides a contact
wafer that has a plurality of contacts. Each of the contacts has
abody portion with a mating end and an opposite tail end. The
mating end is configured to couple to a mating contact and the
tail end is configured to engage a printed circuit board. An
overmold surrounds the body portions of the contacts such
that the mating ends and the tails ends of the contacts are
exposed and extend from opposite ends of said overmold. The
overmold has a first side that includes a plurality of recessed
surfaces. Each recessed surface is between adjacent body
portions of the contacts and sized to receive a corresponding
portion of an overmold of another contact wafer.

The present invention also provides a connector that
includes a housing that has a mating interface side and a
printed circuit board engagement side opposite the mating
interface side, and at least one cavity extending between the
mating interface and printed circuit board engagement sides.
At least one contact 1s received in the at least one cavity. The
contact includes a body portion with a mating end for cou-
pling to a mating contact and a tail end opposite the mating
end for engaging a printed circuit board. An overmold covers
the body portion of the contact such that the mating and tail
ends extend from opposite sides of the overmold and the
mating end is exposed at the mating interface side of the
housing and the tail end is exposed at the printed circuit board
engagement side of the housing.

The present invention may also provide a connector that
includes a housing that has a mating interface side and a
printed circuit board engagement side opposite the mating
interface side. A plurality of cavities extend between the
mating interface and printed circuit board engagement sides.
A wafer assembly is coupled to the housing. The wafer
assembly includes first and second contact wafers. Each of
the first and second contact wafers includes a plurality of
contacts adapted to be received in the cavities of the housing.
Each of the contacts has a body portion with a mating end and
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2

anopposite tail end. The mating end is configured to couple to
a mating contact and the tail end is configured to engage a
printed circuit board. An overmold surrounds the body por-
tions of the plurality of contacts such that the mating ends and
the tails ends of the contacts extend from opposite ends of the
overmold and the mating ends are exposed at the mating
interface side of the housing and the tail ends are exposed at
the printed circuit board engagement side of the housing. The
first and second contact wafers are interlocked with one
another such that the contacts of the first contact wafer alter-
nate with the contacts of the second contact wafer.

The present invention may further provide a method of
manufacturing of a connector that includes the steps of form-
ing a first contact wafer by providing a first group of contacts,
each contact including a body portion, a mating end, and a tail
end, and applying an overmold to the body portions; forming
a second contact water by providing a second group of con-
tacts, each contact including a body portion, a mating end,
and a tail end, and applying an overmold to the body portions
of the of contacts; interlocking the first and second contacts to
form a wafer assembly such that the mating ends of the first
and second contact wafers are aligned and the tail ends of the
first and second contact wafers align; and installing the wafer
assembly into a printed circuit board engagement side of a
connector housing such that the mating ends of the first and
second contact wafers are exposed at a mating interface side
of the connector housing.

With those and other objects, advantages, and features of
the invention that may become hereinafter apparent, the
nature of the invention may be more clearly understood by
reference to the following detailed description of the inven-
tion, the appended claims, and the several drawings attached
herein.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many of
the attendant advantages thereof will be readily obtained as
the same becomes better understood by reference to the fol-
lowing detailed description when considered in connection
with the accompanying drawings, wherein:

FIG. 1 s a perspective view of a connector according to an
exemplary embodiment of the present invention, showing the
connector populated with overmolded contact wafer assem-
blies;

FIG. 2ais aperspective view of a plurality of contacts of an
exemplary embodiment of the present invention, showing a
group of the contacts being overmolded to form a wafer;

FIG. 2b is a perspective view of a wafer resulting from the
overmolding illustrated in FIG. 2a;

FIG. 2¢ is a perspective view of the wafer illustrated in FIG.
2b, showing the wafer with mating hoods;

FIG. 3a is a perspective view of two of the wafers illus-
trated in FIG. 2¢, showing the wafers being interlocked;

FIG. 3b is a perspective view of a wafer assembly formed
by the interlocking of the two wafers illustrated in FIG. 3a;

FIG. 4is arear perspective view of the connector illustrated
in FIG. 1, showing one wafer assembly received in the con-
nector;

FIG. 5 is an enlarged partial sectional view of the connector
illustrated in F1G. 4, through line 5-5;

FIG. 6 is a flow chart showing the steps of assembling the
connector illustrated in FIG. 4; and

FIG. 7 is a perspective view an alternative embodiment of
the connector illustrated in FIG. 1, showing retention plates
added to the connector.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1, 2a-2¢, 3a, 3b, and 4-7, the present
invention relates to an electrical connector 100 and a wafer
assembly 120 therefor. The connector 100 preferably meets
the ARINC 600 standard that has fewer components and is
lighter in weight than conventional ARINC connectors. In a
preferred embodiment, the connector 100 has a weight reduc-
tion from convention connectors thatis about 20 to 25% of the
total connector weight. The connector 100 preferably
receives a plurality of wafer assemblies 120 which provide
the connector with a high density of contacts 210. The con-
tacts 210 are adapted to couple with a mating connector at one
end and a printed circuit board at the other end, thereby
electrically connecting the mating connector to the circuit
board.

As seen in FIGS. 1 and 4, the connector 100 generally
includes a housing 110 that holds a plurality of wafer assem-
blies 120 having ends exposed on either side of the housing
110. The housing 110 is preferably a unitary one-piece mem-
ber. The housing 110 includes one side 400 that interfaces
with the mating connector and another side 402 opposite
thereof that faces the printed circuit board. A plurality of
cavities 404 extend between the sides 400 and 402. The
cavities 404 are preferably arranged in a number of columns
and rows. Each cavity 404 has an installation end 408 and a
contact end 410, as best seen in FIG. 5. The installation ends
408 of the cavities define the face of the printed circuit board
side 402 of the housing 110 and the contact ends 410 define
the face of the interface side 400 of the housing 110. An
overhang 420 may be provided around the perimeter of the
printed circuit board side 402 such that the face thereof is
recessed, as seen in F1G. 4. The overhang 420 covers a portion
of the wafer assemblies 120.

Each wafer assembly 120 is formed by interlocking two
wafers 200, as illustrated in FIGS. 3a and 35. Each wafer 200
includes a plurality of contacts 210 held together by an over-
mold 220. Each contact 210 includes a mating end 212 and an
opposite tail end 214. The ends 212 and 214 of each contact
210 are exposed at either side of the overmold 220. The
mating ends 212 of the contacts 210 may include flexible tabs
(FIG. 2b) that are adapted to engage a mating contact and the
tail ends 214 are adapted to engage the printed circuit board,
such as by soldering or press fit. To make the wafer 200, a
group of the contacts 210 are overmolded to create the over-
mold 220 over the contacts, as seen in FIG. 2a. The carrier
strip 211 is then removed at the ends 212 of the contacts 210,
as seen in FIG. 2b. Mating hoods 215 can then be added to the
mating ends 212 of the contacts 210, as seen in FIG. 2¢.

The overmold 220 is preferably a unitary one-piece mem-
ber that includes opposite sides 222 and 224 and opposite
ends 226 and 228. The first side 222 includes recessed sur-
faces 230 between the contacts, specifically between adjacent
body portions 216 of the contacts. Each recessed surface 230
is designed to receive a corresponding portion of another
overmold of another contact wafer, as seen in FIG. 3a. The
opposite second side 224 (FIG. 3a) of the overmold 220 is
substantially flat. The overmold 220 may include a stopping
tab 232 extending from one of its ends 226 or 228 in a
direction substantially perpendicular to the recessed surfaces
230, as seen in FIG. 2¢. The stopping tab 232 is adapted to
stop against the housing 110 when installing the wafer assem-
blies 120 therein. The overmold 220 may also include a
stopping shoulder 234 near the mating end 212 of each con-
tact that engages the installation ends 408 of the housing
cavities 404, as best seen in FIG. 5.
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As seen in FIG. 35, once the two wafers 200 are inter-
locked, the contacts 210 of the two wafers 200 alternate and
are in alignment. That is, the mating ends 212 of the contacts
of both wafers will be aligned and likewise the tail ends 214
of the contacts of both wafers will be aligned. In a preferred
embodiment, each wafer assembly 120 has a row of 10 con-
tacts with a pitch of 0.100 inches between contacts.

FIG. 6 illustrates the method of manufacturing the connec-
tor 100. The method includes forming first and second contact
wafers by first forming the contacts 210 by stamping a metal
sheet at step 800. The mating ends 212 of the contacts 210
may optionally be selectively plated, such as by gold plating,
atstep 802. Next, the overmold 220 is applied to a group of the
contacts 210 for each contact wafer at step 804. In a preferred
embodiment, the overmold 220 is applied to five contacts at a
0.200 inch pitch. The carrier strip 211 is then removed from
the contacts 210 of each wafer at step 806 and the mating
hoods 215 are installed on the mating ends 212 of the contacts
210 at step 808. The wafers are then interlocked with one
another at step 810 such that the recessed surfaces 230 of each
wafer accepts a corresponding portion of the other wafer,
thereby forming the wafer assembly 120. The wafers prefer-
ably fit together in a slight press-fit. The wafer assembly 120
can then be installed into the housing 110 from the printed
circuit board side 402 of the housing at step 812. The wafer
assembly 120 is installed such that each contact 210 is
received in a respective cavity 404 until the stopping shoul-
ders 234 of the overmold 220 abuts the installation end 408 of
each cavity 404, as seen in FIG. 5. The stopping tab 232 of the
overmold 220 also abuts the overhang 420 of the housing 110
to prevent the wafer assembly 120 from being inserted too far
into the housing 110. Once installed in the housing 110, the
contact mating ends 212 are exposed at one side and ready to
engage a mating component and the contact tail ends 214 are
exposed at the other side and ready to engage a printed circuit
board. A plurality of wafer assemblies 120 can be similarly
installed in the housing 110 to form the connector 110, as seen
inFIG. 1.

FIG. 7 illustrates an alternative embodiment of the present
invention that includes one or more retention plates 700 and
702 provided at the printed circuit board side 402 of the
housing 110 to secure the wafer assemblies 120 in the housing
110. The retention plates 700 and 702 are configured to cover
the stopping tabs 232 of the wafer assemblies to prevent the
wafer assemblies 120 from backing out of the housing 110.
The retention plates 700 and 702 are preferably attached to a
support 710 of the connector 100 by any known manner, such
as screw fasteners 712.

As seen in FIG. 7, the overmold 220 of the wafers 200 of
each of the wafer assemblies 120 may opticnally include an
inwardly extending locking tab 720 that engages a corre-
sponding channel 722 of the adjacent interlocked wafer that
forms the wafer assembly. The locking tab 720 and channel
722 provide an additional mechanism for securing the two
wafers 200 together that form the water assembly.

Although certain presently preferred embodiments of the
disclosed invention have been specifically described herein, it
will be apparent to those skilled in the art to which the inven-
tion pertains that variations and modifications of the various
embodiments shown and described herein may be made with-
out departing from the spirit and scope of the invention.
Accordingly, it is intended that the invention be limited only
to the extent required by the appended claims and the appli-
cable rules of law.
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What is claimed is:

1. A contact wafer, comprising:

a plurality of contacts, each of said contacts having a body
portion with a mating end and an opposite tail end, said
mating end being configured to couple to a mating con-
tact and said tail end being configured to engage a
printed circuit board; and

an overmold surrounding said body portions of said plu-
rality of contacts such that said mating ends and said tails
ends of said contacts are exposed and extend from oppo-
site first and second ends of said overmold, said over-
mold having a first side including a plurality of recessed
surfaces, each recessed surface being between adjacent
body portions of said plurality of contacts and sized to
receive a corresponding portion of an overmold of
another contact wafer, and said overmold having a stop-
ping member extending from a third end that extends
between said first and second ends, said stopping mem-
ber extending in a direction substantially perpendicular
to a length of said plurality of recessed surfaces.

2. A contact wafer according to claim 1, wherein

said overmold is a unitary one-piece member.

3. A contact wafer according to claim 1, wherein

said overmold has a second side opposite said first side,
said second side is substantially flat.

4. A contact wafer according to claim 1, wherein

said overmold includes an inwardly extending locking tab.

5. A contact wafer according to claim 1, wherein

said tail end is a solder or press fit end.

6. A contact wafer according to claim 1, wherein

each of said mating ends includes a mating hood.

7. A connector, comprising:

a housing having a mating interface side and a printed
circuit board engagement side opposite said mating
interface side, and at least one cavity extending between
said mating interface and printed circuit board engage-
ment sides;

at least one contact received in said at least one cavity, said
contact including a body portion with a mating end for
coupling to a mating contact and a tail end opposite said
mating end for engaging a printed circuit board; and

an overmold covering said body portion of said contact
such that said mating and tail ends extend from opposite
first and second sides of said overmold and said mating
end is exposed at said mating interface side of said
housing and said tail end is exposed at said printed
circuit board engagement side of said housing, and said
overmold having a stopping member adapted to abut
said housing, said stopping member extending from a
third end of said overmold that extends between said first
and second ends, said stopping member extending in a
direction substantially perpendicular to a length of said
plurality of recessed surfaces.

8. A connector according to claim 7, wherein

said housing includes an overhang extending substantially
along a perimeter of said housing at said printed circuit
board engagement side.

9. A connector according to claim 7, wherein

said housing is a unitary one-piece member.

10. A connector according to claim 7, wherein

said tail end is a solder or press fit end.

11. A connector, comprising:

a housing having a mating interface side and a printed
circuit board engagement side opposite said mating
interface side, a plurality of cavities extending between
said mating interface and printed circuit board engage-
ment sides; and
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a wafer assembly coupled to said housing, said wafer
assembly including first and second contact wafers, each
of said first and second contact wafers including,

a plurality of contacts adapted to be received in said
cavities of said housing, each of said contacts having
a body portion with a mating end and an opposite tail
end, said mating end being configured to couple to a
mating contact and said tail end being configured to
engage a printed circuit board, and

an overmold surrounding said body portions of said
plurality of contacts such that said mating ends and
said tails ends of said contacts extend from opposite
ends of said overmold and said mating ends are
exposed at said mating interface side of said housing
and said tail ends are exposed at said printed circuit
board engagement side of said housing,

wherein said first and second contact wafers are inter-
locked with one another such that said contacts of said
first contact wafer alternate with said contacts of said
second contact wafer, and

wherein said mating ends of said first and second contact
wafers are aligned, and said tail ends of said first and
second contact wafers are aligned.

12. A connector according to claim 11, wherein

each of said first and second contact wafers includes a first
side that has a plurality of recessed surfaces between
adjacent body portions of said plurality of contacts that
are sized to receive a corresponding portion of an over-
mold of another contact wafer.

13. A connector according to claim 11, wherein

said overmold is a unitary one-piece membet.

14. A connector according to claim 11, wherein

said first and second contact wafers are identical.

15. A connector according to claim 11, wherein

said housing includes an overhang extending substantially
along a perimeter of said housing at said printed circuit
board engagement side.

16. A connector according to claim 11, wherein

said overmold has opposite ends, and said overmold
includes a stopping member that extends from one of
said ends.

17. A connector according to claim 11, wherein

said cavities are arranged in rows and columns.

18. A connector according to claim 11, wherein

said housing includes at least one retention plate at said
printed circuit board engagement side, said at least one
retention plate covering a portion of said overmold of
each of said first and second contact wafers.

19. A connector according to claim 11, wherein

said housing is a unitary one-piece member.

20. A method of manufacturing of a connector, comprising

the steps of:

forming a first contact wafer by providing a first group of
contacts, each contact including a body portion, a mat-
ing end. and a tail end, and applying an overmold to the
body portions;

forming a second contact wafer by providing a second
group of contacts, each contact including a body portion,
amatingend, and a tail end, and applying an overmold to
the body portions of the of contacts;

interlocking the first and second contacts to form a wafer
assembly such that the mating ends of the first and sec-
ond contact wafers are aligned and the tail ends of the
first and second contact wafers align; and

installing the wafer assembly into a printed circuit board
engagement side of a connector housing such that the
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mating ends of the first and second contact wafers are
exposed at a mating interface side of the connector hous-
ing.

21. A method according to claim 20, further comprising the
step of stamping the contacts of the first and second group of
contacts.

22. A method according to claim 21, further comprising the
step of removing a carrier strip after applying the overmold to
the body portions of the contacts.

23. A method according to claim 22, further comprising the
step of applying a mating hood to each of the mating ends of
each of the contacts.

24. A method according to claim 23, further comprising the
step of securing at least one retention plate to the printed
circuit board engagement side of the connector housing.

25. A method according to claim 23, further comprising the
step of installing a plurality of wafer assemblies into the
printed circuit board engagement side of the connector hous-
ing.

26. A connector, comprising:

a housing having a mating interface side and a printed
circuit board engagement side opposite said mating
interface side, a plurality of cavities extending between
said mating interface and printed circuit board engage-
ment sides; and
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a wafer assembly coupled to said housing, said wafer

assembly including first and second contact wafers, each

of said first and second contact wafers including,

a plurality of contacts adapted to be received in said
cavities of said housing, each of said contacts having
a body portion with a mating end and an opposite tail
end, said mating end being configured to couple to a
mating contact and said tail end being configured to
engage a printed circuit board, and

an overmold surrounding said body portions of said
plurality of contacts such that said mating ends and
said tails ends of said contacts extend from opposite
ends of said overmold and said mating ends are
exposed at said mating interface side of said housing
and said tail ends are exposed at said printed circuit
board engagement side of said housing,

wherein said first and second contact wafers are inter-
locked with one another such that said contacts of said
first contact wafer alternate with said contacts of said
second contact wafer,

wherein said housing includes at least one retention plate at

said printed circuit board engagement side, and said at
least one retention plate covering a portion of said over-
mold of each of said first and second contact wafers.
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