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Eield of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a shielded
aelectrical connector for ‘surface mounting en a printed
circuit board. '

ound nve

A conventional shielded surface mount elasctrical
connector includes a dielectric (plastic) housing having a
plurality of terminal-receiving cavities or passages, with
a plurality of terminals received in the passages. A metal
shield surrounds a substantial portion of the housing to
protect at least the mating portions of the terminals from
RF and EMI interference as well as protecting the
surroundings from interference radiating from ' the
connector, itself. The housing is mounted to the surface
of a printed circuit board, . and the terminals have tail
portions for surface mounting to circuit pads on the board.
In some applications, the housing has no mounting feet or
boardlocks extending intao holes in the printed circuit
board to secure it to the board.

In sgome systems for using a surface mount
electrical connector as described above, the metal shield
of the connector is grounded to ground circuit traces on
the printed circuit board. In some applications, means are
provided for polarizing the connector relative to the board
to ensure proper orientation of the connector on the board.
In other applications, the connectors are used in pairs,'
such as mating plug and receptacle connectors, both of
which have protective metal shields which are commoned to
each other when the connectors are mated. Further, the
mating connectors'both-may be surface mounted to printed
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.t‘he mat.ing portions of the termnals fromRF and.EM interference as well
as protecting the surroundings frominterference radiating fromthe
connector, itself. The housing is nounted to the surface of apygyt ed
circuit board, and the termnals have tail portions for surfagé.Jgsigging to
circuit pads on the board. In sone applications, the housing has no
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el ectrical connector déscrib
mounted to one side of the same printed circuit board, and

the connectors are joined by connecting bars or bracss.

5 _ The present invention is directed to providing
variqua improvements in surface mount electrical
connectors, particularly shielded connectors of the
character described. For instance, grounding pins on the
metal shield of the connector are used to polarize the

10 connector relative to the board, whersby the pins perform
an efficient dual function of grounding the shield and
polarizing the connector.

Summary of the Invention -
An object, therefore, of the invention is to
15 provide a new and improved shielded surface mount
electrical connector for mounting to a surface of a circuit
board. : :
In the exemplary embodiment of the invention, the
connector includes a dielectric housing adapted for
20 mounting to the surface of the circuit board and including
a mating portion. A metallic shield is mounted on the
housing over at least part of the mating portion thereof.
The shield includes at least twe integral grounding pins
' for grounding the shield to ground tracee on the printed
.25 circuit board and to polarize the connector relative to the
board.

In one embodiment of the invention, the two
integral grounding pins are of . different sizes for
inserting into complementarily sized holes in the circuit

30 board to provide polarization for the' connector on the

" board. As disclosed herein, the connector is elongated,

and two of the differently sized grounding pins are located .

at each opposite end and on opposite sides of the
connector.
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nounted to positions for insertion into complementarily positioned

holes in the circuit board to provide polarization for the

5 connector on the board. Again, the connector is elongated,

and two of the differently positioned grounding pins are
provided at each opposite end and at opposite sides of. the
connector. ‘
In the preferred embodiment, ¢the dielectric
10 housing is elongated and includes opposite end portions
extending longitudinally outwardly from a central mating
portioen of the housing. The shield includes wing pertions
juxtaposed over the end portions of the housing. The
integral grounding pins project from the wing portions for
15 ingserting into complementary holes in the circuit board.
Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.
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by connecting bars or braces. The present invention is directed to
provi di ng various inprovenents in surface nount' el éctrical connectors,
particularly shielded connectors of the character described. gagenphst ance,
groundi ng pins on the nmetal shield of the connector are used ggaag8! 8&i ze
t he connector relative to the .

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and

.5 the advantages thereof, may be best understood by referencs
to the following description taken in conjunction with the
accompanying drawings, in which 1like reference numerals
identify like slements in the fiqures and in which:

FIGURE 1 is a side elevational view of the

10 - receptacle connector of the connector assembly accoerding to

) the inventioen; '

FIGURE 2 is a vertical section, on an enlarged
scale, taken generally along line 2-2 of Figure 1;

FIGURE 3 is a top plan view of the receptacle

15 connactor; - '

' FIGURE 4 is a bottom plan view of the receptacle

connector; S : :

FIGURE 5 is an end elevational view of the

. Teceptacle connector; : :
20 ' FIGURE 6 is a side elevational view of the plug

connector of the connector assembly according ¢to the
invention; . :
' FIGURE 7 is a top plan view of the plug .
connector; ' '
© 25 FIGURE 8 i{s a bottom plan view of the plug
connector;

_ FIGURE 9 is an end elevational view, on an
enlarged scale, of the plug connector;
FIGURE 10 is a.vertical section, on an enlarged
30 scale, of the plug .connector, taken generally along line
10-10 of Figure 6;
FIGURE 11 is a side elevational view of an
alternate embodiment of the receptacle connector;
FIGURE 12 is a fragmented top plan view of the

35 left-hand end of the receptacle connector shown in Figure
11;
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shield and pol arizing the connector. Summary of the Invention An object, -
therefore, of the invention is to provide a new-and i nproved shi el ded
surface nount electrical connector for nmounting to a surface @pmangircuit
board. In the exenplary enbodi nent of the invention, the connggtepsi &gl udes
a dielectric housing adapted for nounting to the surface of the circuit
board and including a mati ng PIGUR®N13Aieetan | énd selevatiohalouwnied on the

housi ng over at | easfediithefb EHndBl:"dePRIGEA 107ekR8" - The shield
I
FIGURE 14 is a top plan view, on a reduced scale,
of a palr of the receptacle connectors of Figure 11 joined
5 in a parallel arrangement by a pair of connecting bars.
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ground traces on the printed circuit board and to pol arize the connector
relative to the board. In one enbodi ment of the invention, the two integral
grounding pins are of different sizes for inserting into Conmuﬂmuutarily
sized holes in the circuit board to provide polarization for g&x@08o8Gect or
on the board. As dlsclosed hereln the connector IS eIongated and two of
the differently si zRg i O -1 edimentis

?zvgﬁffghtetﬁgdfaDOf the CO”R&ELE%ind'%uatﬁSQ&EHLﬂiEhoﬂhrE¥Haﬁ%& 48€ail, the
features of the invention are shown in an electrical
connector assembly which includes a receptacle connector,

5 generally designated 20 and a mating plug connector,
generally designated 22. Receptacle connector 20 is shown
in Pigures 1-5, and mating plug connector 22 is shown in
Figures 6-10. An alternate embodiment of a receptacle
connector, generally designated 24 is shown in Figures 11-

10 14.

More particularly, ‘receptacle connector 20
includes an elongated dielectric housing, generally
designated 26, adapted for mounting to a top surface 28
(Fig. 2) of a printed circuit board 30.  Housing 26

15 includes a mating portion defined by a pair of long side
walls 3za which extend generally parallsl to each other in
the longitudinal direction of the housing and a pair of
short end walls 32b which extend generally parallel to each
other in the lateral directicn of the housing 26. The side

20 and end walls define an elongated plug-recelving slot or
receptacle 34 therebetwsen, the slot being divided
longitudinally by a central partition 36.

As best seen in Figure 2, two rows of terminals,
generally designated 38, are mounted in spaced arrays

25 longitudinally of dielectric housing 26. Each terminal 38
includes a tail portion or foot 40 for surface
interconnection, as by scldering, to appropriate circuit
traces on surface 28 of circuit board 30. The feet 40 of
the terminals in each row project laterally outwardly away

30 from the feet of the terminals in the other row on the
opposite side of the central partition 36 of the dielectric
housing 26. Separating blocks 43 descend from the bottom
of the housing between adjacent tail portions 40 to
separate the tail portions 40 and support the housing 26.

35 The terminals in the two rows. have resilient contact
portions 42 which project laterally outwardly inte ‘the

e
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insertion into conplenentarily positioned holes.in the circuit board to
provi de polarization for the connector on the board. Again, the connector
is elongated, and two of the differently positioned groundi ngppigifp are
provi ded at each opposite end and at opposite sides of the coygeqsOkg 3

plug-receiving slot 34 on opposite sides of central
partition 36 of the housing.
Receptacle connector 20 also includes a one-plecs
conductive shield, generally designated 44, stamped and
5 ‘formed of shest metal material. As best seen in Figure 3,
metal shield 44 includes a top flat plate portion 46 which
overlies substantialiy the entire top flat surface of the
dielectric housing, except for central partition 36. The
shield is provided with an elongated opening 48 (Fig. 3)
10 which coincides with plug-receiving slot 34 of the housing.
The housing has opposite ends 50 (Fig. 1) extending
outwardly beyond the central mating portion of the housing,
and shield 44 has end wing portions 52 (Fig. 3) which
overlie end portions 50 of the housing. As seen best in
15 - Figure 3, end portions 50 of the housing include locating
holes 54 for purposes described hereinafter, and wing
portions 52 of the shield have holes 56 concentric with
holes 54 in the housing.
.. As best seen in Figﬁre 2, metal shield 44 has
20 plate portions 58 juxtaposed ggainst the inside of long
side walls 32a and short end walls 32b of the dielectric
housing. The shield 44 alsc bends around the corners
adjoining the longside walls 32a and the short end walls .
32b to provide a closed loop around the plug-receiving slot
25 . - 34. Bottom edges 58a of the plate portions are disposed
' above a bottom wall 60 of the housing. The bottom edges of
the plate portions are uninterrupted along substantially
the entire lengths thereof which run substantially the
entire length of the long walls 32a and the entire widths
30 thereof which run substantially the entire width of the
short end walls 325 of the plug-receiving slot 34 as seen
in Figure 3. Consequently, the bottem edges 58a of the
plate portions 58 comprise a cleosed loop along the bottom
wall 60. The bottom wall 60 of dielectric housing 26 has
a5 recessed areas 62 adjacent side walls 32 for receiving
bottom edées 58a of plate portions 58 of the metallic

_ 7
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incl udes opposite end portions extending longitudinally outwardly froma
central mating portion of the housing. The shield includes w ng portions

j uxtaposed over the end portions of the housing. The integral ggpsdi ng
pins project fromthe wing portions for insertihg into conpl enggdzgsy sgol es
in the circuit board. Other objects, features and advantages of the
invention will be apphiel. f r ofherefdral,| otheig platei |pottdensr i gurinut t A&feem N

connection with the 2AGRFPANYiREe IpANg-E896iving slot 34 where they might
interfere with insertion of the plug connector 22.
As best seen in Figures 1 and 2, the metallic
5 shield 44 has three locking tabs 64 bent cver the tops of
each long side wall 32a and downwardly within respective
recesses in the ocutside surfaces of each long side wall,
These locking tabs 64 have holes 66 for snapping over latch
bosses 68 projecting outwardly from side walls 32 of the
10 housing to lock the metal shield to the housing.

As best seen in Figure 1, the wing portion 52 of
the shield 44 bend over and nest within respective recesses
in opposite side walls of each end 50. Two pairs of
integral grounding pins 70 and 72 depending from the wing

15 portions 52 nest within respective recesses in the outside
of end portions 50 of the dielectric housing. Referring to
Figure 4 in cenjunction with'Figuras 1l and 2, one pair of
grounding pins 70 is located on one side of the connector,
and the other pair of grounding pins 72 are located on the
20 opposite side of the connector. As seen in Figures 1 and
4, grounding pins 70 on the one side of the connector are
cleser to each other in the longitudinal direction than the
grounding pins 72 on the opposite side of the connactor.
_ Therefore, with the two pairs of grounding'pins being at
25 different nonsymmetrical positions, a polarization feature
is provided when the - pins are insertable ' into
complementarily positioned holes in circuit board 30.
Therefore, grounding pins 70 and 72 perform a dual function
of grounding metallic shield 44 of receptacle connector 20
30 to appropriate ground circuit traces ‘on the circuit board
as well as polarizing the connector relative to the board.

As stated above, plug connsctor 22 is shown in.
Figures 6-10. Like receptacle connector 20, plug connector

_ 22 includeas an elongated dielaectric housing, generally
35 designated 7¢, molded of plastic material or the like. The
housing includes opposite end portions 76 éxtending

—
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are believed to be novel are set forth with particularity in the appended
claims. The invention, together with its objects and the advant ages
t hereof, may be best understood by reference to the foll ow ng pdagsti ption
taken in conjunction with the acconpanyi ng draw ngs, in whichgds-2es s
ref erence nuneral s

longitudinally outwardly from a central mating portion 78.

Each end portion 76 is supported by a base 79 which is
wider and lower on the housing than the central mating
portion 78. As seen in Figure 6, a pair of locating posts
5 80 project from end portions 76 for insertion into locating
holes 54 (Fig. 3) of receptacle connector 20. As seen in
Figure 8, the locating posts B0 are hollow and include
crossed baffles 81 to prevent the posts 80 from shrinking
upon molding. As best seen in Figures 7 and 10, the mating
10 portion 78 of plug connector 22 comprises two parallel leng
walls 78a traversed by two parallel short walls 78b to
define a generally hollow, elongated opening, generally
designated 82, for receiving central partition 36 (Fig. 2)

and contact portions. 42 of receptacle connector 20.
15 As best in Figure 10, two rows of terminals,
generally designated 84, are mounted in housing 74 of plug
connector 22. Each terminal has a tail portion or foot 86
for surface interconnection to circuit traces on a printed
circuit board, as by soldering. The two rows of terminals
20 have two rows of contact portione 88 spaced along the
‘inside surfaces of mating portion 78, on opposite sides of
opening 82 for engaging resilient contact portions 42 (Fig.
2) of terminals 38 cf'receptacle.connector 20. VWhen plug .
connector 22 is mated with receptacle connector 20, mating
25 . portion 78 of the plug connector is inserted into plug-
receiving slot 34 of the receptacle connector, as central
partition 36 and contact portions 42 of the receptacle

connector enter opening 82 of the plug connector.

The plug- connector 22 includes a one-piece
30 metallic shield, generally  designated 90, which
substantially surrounds the mating portion 78 of the
housing 74 of the plug connector. The metallic shield has
elongated plate portions 92 (Fig. 6) juxtaposed along the
outside surfaces of mating pertion 78 as best seen in
5 - Figure 10. The plate portions 52 are juxtaposed along the
long walls 78a and the short walls 78b and bend around the
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el evational view of the receptacle connector of the connector assenbly
according to the invention; FIGURE 2 is a vertical section, on an enlarged
scal e, taken generally along line 2-2 of Figure 1; FIGURE 3 PATENTop pl an
view of the receptacle connector; FIGURE. 4 is.a bottom pl an Yiée®08fS€ he
receptacl e connector; FIGURE 5 is an end el evati onal view of- the

adjozning corners therebetween to define a closed loop as

shown in Figqure 7. The plate portions are joined to
opposite end wing portions 93 (Fig. 7) juxtaposed over end
portions 76 of the housing. Plate pertions 92 have convex

.5 protrusions 92a which provide a positive engagement with
plate portions 58 (Fig. 2) of metallic shield 44 of
receptacle connector 20 when the plug and receptacle
connactors are mated.

Similar to metallic shield 44 of the receptacle

10 connector, metallic shield 90 of plug connector 22 has

) three locking tabs 94 on each long side which snappingly
engage latch bosses 96 on the long walls 78a of the housing
74 2B best seen in Figure 6. This securely fixes the
shield to the housing.

15 Like metallic shield 44 of receptacle connector
20, metallic shield 90 of plug connector 22 has two pairs
of integral grounding pins 98 and 100 on opposite sldes of
the shield and the connector. One pair of grounding pins

. -~ 98 are located on one side of the connector and the other

20 pair of grounding pins 100 are located on the opposite side
of the connector. Each pin 98, 100 descends along the end
portion 76 and through'auslot in the base 79. As best seen
in Figures € and 8, the grounding pins are in alignment
transversely of the connector, but the one pair of

- 25 grounding pins 98 are narrower than the other pair of

) grounding pins 100. Therefore, these integral grounding
pins bf different sizes are insertable into complementarily
sizéd holes in the printed circuit beoard to provide
polarization of the connector on the board. Again, the

30 pins thereby perform a dual function of grounding the
metallic shield as well as polarizing the connector.

Figures 11-14 show an alternate embodiment of a
receptacle connector, generally designated 20A which is
generally similar to receptacle connector 20 in Figures 1-

35 S. Therefore, like reference numerals have been applied in

Pigures 11-14 correeponding to like components shown in

.10
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connector of the connector assenbly according to.the invention; FIGURE 7 is

a top plan view of the plug connector; FIGURE 8 is a botton1p|an vi ew of

t he plug connector; FIGURE 9 is an end el evational view, on aareNparged

scale, of the plug connector; FIGURE 10 is a vertical sectione-@05a86

enl arged scale, of the plug connector, taken generally along line 10-
Figures 1-5 and described above. Receptacle connector 20A

(Figs. 11-14) differs from receptacle connector 20 (Figs,
1-5) in two areas. First, as best seen in Figures 11 and
13, dielectric housing 26 has end walls 102 at the extrems
5 " opposite ends of the connector. A pair of auxiliary
grounding pins 104 are embedded within a pair of slots 106
in each end wall 102 of the housing. Therefore, four
additional grounding pins are provided for metallic shield.
44 to further enhance the grounding system of the connector
10 assembly.
A second difference between receptacle connector
20A (Figs. 11-14) and receptacle connecter 20 (Figs. 1-5)
is the provision of means for facilitating rigidly
interconnecting a pair of connectors 20A in a mutually
15 parallel array as shown in Figure 14. The pair of
connectors 20A in Figure 14 are joined by a pair of
connecting bars 108. "In order to fix connecting bars 108
between adjacent oppoqiteg ends of the ¢two parallel
connectors, attachment. bosses, generally designated 110,
20 are molded integrally with housing 26 and project from one
side thereof at each opposite end portion 50 of the
housing. - It is contemplated that connecting bars 108 be
molded of dielectric material such.as plastic or the 1ike,
and that the ends of the connecting bars be overmolded
25 about the.preformed attachment bosses 110 which are molded
integrally with dielectric housing 26. The attachment
bosses have a unique configuration to provide support for
connecting bars 108 in all directions.
Mcre particularly, each attachment boss 110 has
30 an upper dove-tail portion- 110a and a lower dove-tail
portion 110b as seen clearly in Figures 11 and 12. The
dove~-tail portions are .offset longlitudinally of the
connector. . _ : -
" In order to understand the omni-directional
3s support provided by attachment bosses 110, double~headed
arrows "X" and "Y" are shown at the left-hand end of the

11
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enbodi nent of the receptacle connector; FIGURE 12 is a fragnented top pl an
view of the left-hand end of the receptacle connector shown in Figure 11;
FIGURE 13 is an end el evational view of the receptacle connegygief Figure

11; and 5 _ 96=205 56

connectot in Figure 11, and .a dduble-headed arrow "z“ is
shown in ?iéure 12. Arrow "X" represents the horizontal
directiocn longitudinally of the connector. Arrow “yu
represents the vertical direction. Arrow "2" reprasents
5 the horizontal direction transversely of the connecter.
Therefore, when connecting bars 108 are overmolded about
the attachment bosses, the bosses obviously provide supﬁort
in the horizontal longitudinal direction "X" simply because
the attachment bosses project outwardly from the connector.
10 The bosses provide support in the vertical "Y" direction
because the dove-tail portions 110a and 110b are offset
horizontally to provide vertical shoulders. The bosses
provide support in the horizental transverse direction "z"
because of the their dove-tailed configuration as seen best
15 in Figures 12 and 14.

' Therefore, connecting bars 108 are effective to
maintain connectors 20A in precise parallel spacing along
their entire lengths. With the connectors interconnected
by the bars, the connectors can be cenjointly mounted on

20 the circuit board.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristica thereof. The present
examples and embodiments, therefore, are to be considered

25 - in all- respects as illustrative and not restrictive, and
the invention is not to ‘be . limited to the details given
herein.
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FI GURE 14 |gs? a t40|509|ic\)’l | an Ii,l/(ln'g\)/(v lNg'ﬁ 650 geﬁgutsé’g scale, of a pair of the67 P33
receptacl e connectors of Figure 11 joined in a parallel arrangenent by a
pai r of connecting bars. on of the Preferred
Enmbodi ments Referring to the dDE“m mmmﬂwnm detail, the fpanpes of
the invention are shown in an e ect¢|0aIHCOHnector assenbl y Wy sggosngéudes

a receptacl e connector,
CLAIMS:

1. A shielded surface rount electrical connector
(22) for mounting to a surface (28) of a circuit board
(30), comprising:

5 a dlelectrxc housing (74) adapted for mounting to
the surface of the circuit beard and including a mating
portion (78); and '

a metallic shield (90) mounted on the housing

over at least part of the mating portion thereof, the

10 shield including at least two integral qrounding pins

(98,100) of different sizes for inserting into

complementarily sized holes in the circuit board to provide
polarization for the connector (22) on the board (30).

2. The shielded surface mount electrical
15 - connector of claim 1 wherein said grounding pins (58,100)
are located on opposite sides of the connector.

3. The shielded surface mount electrical
connector of claim 1 wherain the connector is elongated and
sald grounding pins ($8,100) are located at opposite ends

20 . (768) of the connector. "

4. The shielded surface mount electrical
connector of claim 1 wherein the connector is elongated,
and including two of said differently sized grounding pins
(98,100) at each opposite end (76) and on opposite sides of

25 the connector.

13 e
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gaTaLalglgy—S)gLengnsagﬂd_zoMoalfr% lé\mr'na?tapngg?gpﬁ% connector, generally W«Qérgﬁtﬂ%d
22. tacle connector 20 is shown in Figures 1-5, and mating pl ug
conﬂmqmgum,j“mm in Figures 6-10. An alternate enbodi nent of a

rec , generally designated 24 is shown in Fi gaPENT11- 14.

Mor e particularfy,*receptacle connector 20 includes an el ongasedosisdectric
housi ng, generally designated 26, adapted for nmounting to a top surface 28
(Fig. 2) of a printed circui 8. bdashieied spplface gount|elaciyasad sannesgor

portion defined by guqaigozofmgﬂﬂngi ¢ \@:&ﬁrf@%ﬁ V(2ig§ N o@X tae 6K XEDAR! Bdla¥d

parallel to each ot In the, | pngi't udi na

-%ﬁ, comprising:

a dielectric housing (26) adapted for mounting to
5 the surface of the circuit board and including a mating

portion (32); and .

| a metallic shield (44) mounted on the housing

over at least part of the mating portion thereof, the

shield including at least two {ntegral grounding pins
10 (70,72) at different nonsymmetrical positions for inserting
into complementarily positioned holes in the circuit board
to provide polarization for the connector (20) on the board
(30).

6. The shielded surface mount electrical
15 connector of claim 5 wherein said grounding pines (70,72)
are located on opposite sides of the connector.

7. The shislded surface mount' electrical
connector of claim 5 wherein the connector is slongated and
said grounding pins (70,72) are located at opposite ends

- 20 (S0) of the connector.

8. The shielded surface mount electrical
connector of claim 5 wherein the connector is elongated,
- and including two of said differently positioned grounding
pins (70,72) at each opposite end (50) and on opposite
25 sides of the connector. .

- 14
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generatty paratel—te—each other in the lateral direction of the housing

26. T | end walls define an elongated: plug-receiving slot or
receHWIﬁﬂﬁl@“ﬂﬁﬂ etween, the slot being divided |ongitudi BATENT by a
cent 1 ! As best seen in Figure 2, two rows of tB86m¢mlSs
general ly designated 38, are nounted in spaced arrays |ongitudinally of
di el ectric housing 26. Each t®rnhnstiieiflednsurgans maunt silectpbeal genngetor
foot 40 for surfacy LBASISP P& hiheidy 6 W' &lidaRd. (28) 2BEM @Pdidtait
clredtt board (230), comprising:
an elongated dielectric housing (26,74) adapted
5 for mounting to the surface of the circuit board and
including opposite end portions (50,76) extending
longitudinally outwardly from a .central mating portien
(32,78) of the housing; and '
a metallic shield (44,90) mounted on the housing
10 over at least part of the mating portion thereof, the
shield including wing portiens (52,93) juxtaposed over the
end portions (50,76) of the housing (26,74), and an
integral grounding pin (70,72,98,100,104) projecting from
each wing portion fer inserting into a complementary hole
15 in the circuit board.

10. The shielded surface mount electrical
connector of claim 9, including a pair of said grounding
pins (70,72,98,100,104) at each opposite end portion
(50,76) and on opposite sides of the connecter.

20 11. The shialded surface mount -electrical
connector of claim 9 wherein said. opposite end portions of
the elongated housing include end walls (102) at the
extreme opposite ends of the connector, and lncluding at

least one of said grounding pins (104) depending along each
25 end wall.

12. The shielded surface mount electrical
connector of claim 11, including a pair of said groundiné _
pins (104) at each end wall (102), the pins (104) in each
pair being spaced transversely of the longitudinal

30 direction of the connector.

13, The shislded surface mount electrical
connector of «claim .12, including a second pair

© 15,
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FEB. 25
%ﬁnw of MS"EXCJML g% |989 3’852 The feet 40 of the t eMfffalB 5n

row project laterally outwardly away fromthe feet of the terminals in
g‘l um”m, e opp05|te side of the central partition 36 of the

di Separating blocks 43 descend from t hep{agqom of the

hou5| ng et Wweeh a{‘dj acent tail portions 40 to separate the taidg-f3st ggns 40

and support the housing 26. The termnals in the two rows have resilient
contact portions 42(Whjd, 98,qo0§t of aéﬂrdah;l:-uuﬂdlingalpd.h}! attieadi@pposite end

Dot o119 ! ! p i YRS Syt ShakiUf P Bobbbadle >0 O 1S

housi ng.

14. A shielded surface mount electrical
. connector (20,22) for mounting to a surface (28) of a
5 cireuit board (30), comprising:

- a dielectric housing (26,74) adapted for mounting
to the surface of the circuit board and including a mating
portion (32,78); and

a metallic shield (44,50) mounted on the housing

10 over at least part of the mating portion thereof, the

shield including at least twe integral grounding pins

(70,72,98,100) structured to provide polarization for the

connector on the board,. .whereby the grounding pins

(70,72,98,100) perform the dual function of grounding the

.15 metallic shield (44,90) -and polarizing the connector
(20,22).

16
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FEB.
B T o J0PH o MOLEX INTL 630,969 1332 i cce conductive shdPy P.5T

Receptacle connector 20 al so I ncludes

general |y designated 44, stanped and fornmed of sheet netal material. As
best seen in Figure 3, netal shield 44 includes a top flat plate portion 46
which overlies substantially the entire top flat surface of tPAETENTl ectric
housi ng, except for central partition 36. The shield is prove&eD5MSEh an
el ongated opening 48 (Fig. 3) which coincides with plug-receiving slot 34
of the housing. TheABSRBAGE: has opposite ends 50 (Fig. 1) extending

outwardly SHIELDED BOARD MOUNTED ELECTRICAL CONNECTOR

A shielded surface mount electrical connector

(20,22) includes a dislectric housing (26,74) adapted for

5 mounting to a surface (28) of a circuit board (30) and

includes a mating portion (32,78). A metallic shield is

mounted on the housing over at least part of the mating

portion thereof. The shield includes at least two integral

grounding pins (70,72,598,100) structured to provide

10 polarization for the connecter on the board. The pins

(70,72,98,100) thereby per:orﬁ the dual function of

grounding the metallic shield (44,90) and polarizing the
connsctor (20,22).
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beygrEcBi 2tshewcentsr QJPM ti ngl‘E|c%<oW”‘o§13 96% Aészhousi ng, and shield 44084 d9
W ng portions 52 (Fig. 3) which overlie end portions 50 of the housing. As
seen best in Figure 3, end portions 50 of the housing include’ |ocating-
hol es 54 for purposes described hereinafter, and wing portions 52 of the
shi el d have holes 56 concentric with holes 54 in the housing. As best seen
in Figure 2, metal shield 44 has plate portidr®)58 juxtaposed agai n t he
I nsi de of Iong side walls 32a and short end walls 32b of t e
housi ng. The shield 44 al so bends around the corners adjoin
wal I s 32a and the short end walls 32b to provide a o
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FEB. 25 - :
ed I 007 WOLEX INTL'G\;pngégsl‘ﬁz 34. Bottom edges 58a W#06{ n&. 80 '

cl osed | oop around the plug-recei :
pl ate portions are di sposed above a bottomwall 60 of the housing. The

bottom edges of the plate portions are uninterrupted al ong substantially
the entire | engths thereof which run substantially the entire I ength of the
|l ong wal I's 32a and the entire widths thereof which run substantially the
entire wdth of the short end walls 32b of thgppgyg-receiving slot 34 as
seen in Figure 3. Cbnsequgnt]y, t he bottom edges 58a of the plate portions
58 conprise a closed | oopgrl ong the bottomwall 60. The bottomwall 60 of

di el ectric housing 26 has ssad arag cgz adj acent side walls 32 for

recei vi ng
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bot thr% 2esolg(%?s 58a o?M pl atMOLE Jpleﬁéo ggg clissg he netal lic shield. TMQQJ]‘ o?-es,]

the plate portions cannot defornlinmardly into plug-receiving slot 34 where
they might interfere with insertion of the plug connector 22. As best seen
in Figures 1 and 2, the netallic shield 44 has three | ocking tabs 64 bent

over the tops of 8 each long side wall 32a and downwardly within
respective (3-6) ) 8 ~
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receégegs Wt he5 9@?"&. de MQEE)? ANES 63 9@%0“352 ong side wall. These IM@% n%. 8abs

64 have hol es 66 for snapping over |atch bosses 68 projecting outwardly
fromside walls 32 of the housing to lock the metal shield to the housing.
As best seen in Figure 1, the wing portion 52 of the shield 44bend over and
nest within respective recesses in opposite side walls of each end 50. Two
pairs of integral grounding pins 70 and 72 qdgpgpding fromthe wi ng portions
52 nest within respective recesses in the outside of end pgrtions 50 of the

di el ectric housing. Referrdﬂg to Fi gLEe 4 in conjunctiogn V\hh Fi guresé and
2, one pair of grounding @
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FEB.25 97 5. 20 96¢ '
pins -70 is | ocat 5ec982wr11 oneMog%éNgf 6?%«96%d§§%ctor, and the other p#j06fP, 83
As

grounding pins 72 are |l ocated on the opposite side of the connector.

seen in Figures 1 and 4, grounding pins 70 on the one side of the connector
are closer to each other in the |ongitudinal direction than the grounding -
pins 72 on the opposite side of the connector. Therefore, with the two
pairs of grounding pins being at different (Be@pymetrical positions, a

pol ari zation feature is provided when the pipns: are insertable into
conplenentarily positioned holes in circuit board 30. Th groundi ng
pins 70 and 72 performa dual anction of groundi hg net | d g; of
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sboard as well as polarizing the connector relative.to the board. As stated
above, plug connector 22 is shown in Figures'6-10. Like receptacle
connector 20, plug connector 22 includes an elongated di el ectric housing,
general |y designated 74, nolded of plastic material "or the |like. The

housi ng i ncl udes oppos d portions 76 pélEgpdl ng | ongitudinally
outwardly froma cen g n'g]lng portio ach end portion 76 is
supported by a base : g

nd | ower on the hou3|89 than the
central mating portlol\ Q
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As seen i pak.r of | ocating posts 8
76 for i L htioYtiekati ng holes 54 (Fig. 3
20. As Isden_in Fi gure ﬁ, t he 9 | ocating po
i ncl ude dr ¢dsQ@JIN1992s B1jto prevent the posts

mol di ng. |A¢_best seen in{F gures 7 and 10, the
connectof 22 conprises twoj parall el Ioﬂg wal | s
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Field of the Invention

This invention generally relates to the art of
to a shielded
electrical connector for surface mounting on a printed

electrical connectors and, particularly,

circuit board.

Background of the Invention _
A conventional shielded surface mount electrical

connector includes a dielectric (plastic) housing having a
plurality of terminal-receiving cavities or passages, with a
A metal
shield surrounds a substantial portion of the housing to

plurality of terminals received in the passages.

protect at least the mating portions of the terminals from RF
and EMI interference as well as protecting the surroundings
The
housing is mounted to the surface of a printed circuit board,

from interference radiating from the connector, itself.

and the terminals have tail portions for surface mounting to
circuit pads on the board. In some applications, the housing
has no mounting feet or boardlocks extending into holes in
the printed circuit board to secure it to the board.

In

electrical connector as described above, the metal shield of

some systems for wusing a surface mount
the connector is grounded to ground circuit traces on the

printed circuit board. In some applications, means are
provided for polarizing the connector relative to the board
to ensufe proper orientation of the connector on the board.
In other applications, the connectors are used in pairs, such
as mating plug and receptacle connectors, both of which have
protective metal shields which are commoned to each other
when the
connectors both may be surface mounted to printed circuit

Still

connectors are mated. Further, the mating

boards to provide a board-to-board interconnection.

other appliéations have a pluraiity of connectors mounted to
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~wat4 s{78b to define a generally hollow elongated:-
energlel =gnft ¢d 82, for receiving central partition 36 (Fig.
m%’ﬁ??f4 hf receptacl e connector 20. As best in Figure
I | generally designated 84, are nounted in housing
22. Eagth termnal has a tail portion or foot 86 for
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connectors are joined by connecting bars or braces.

The present invention is directed to providing
various improvements in surface mount electrical connectors,
particularly shielded connectors of the character described.
For instance, grounding pins on the metal shield of the
connector are used to polarize the connector relative to the
board, whereby the pins perform an efficient dual function of
grounding the shield and polarizing the connector.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved shielded surface mount electrical
connector for mounting to a surface of a circuit board.

In the exemplary embodiment of the invention, the
connector includes a dielectric housing adapted for mounting
to the surface of the circuit board and including a mating
portion. A metallic shield is mounted on the housing over at
least part of the mating portion thereof. The shield
includes at least two integral grounding pins for grounding
the shield to ground traces on the printed circuit board and
to polarize the connector relative to the board.

In one embodiment of the invention, the two
integral grounding pins are of different sizes for inserting
into complementarily sized holes in the circuit board to
provide polarization for the connector on the board. As
disclosed herein, the connector is elongated, and two of the
differently sized grounding pins are located at each opposite
end and on opposite sides of the connector.

In a second embodiment of the invention, the two
integral grounding pins are at different nonsymmetrical
positions for insertion into complementarily positioned holes
in the circuit board to provide polarization for the
connector on the board. Again, the connector is elongated,
and two of the differently positioned grounding pins are
provided at each opposite end and at opposite sides of the

connector.



B, 'uf‘act portions 42 (Fig. 2) of terminals 38 of
recept acl e gonfiiector 20 niplug connector 22 is mated wth receptacle
connector 24, {ma@i2\diNI997 on 18 of the plug connector is inserted into

pl ug-receivijng sl ot 34 of 'thelreceptacle connector, as central partition 36
and cont act |portF —gf~f h¢ recept acile connector enter opening 82 of the
pl ug connectjor. The plug conngctor 22 ilicludes a one-piece netallic shield,

Iy dé& . i ch tantiall Lounds_the matj
ortion 78 of 1 he. hot®iThE PASSPEER FRA PBMRE e CIRYSHEFAR FURHZ) d has

el ongat ed psaedopgatiednsand includes opposite end portions extending

82 for engaggﬁgiﬁ€Wﬁ'"

VIR

longitudinally outwardly from a central mating portion of the
housing. The shield includes wing portions juxtaposed over
the end portions of the housing. The integral grounding pins
project from the wing portions for inserting into
complementary holes in the circuit board.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-

ings.



92‘(Fig. O L, Egi t he outside surfaces of natihg portion 78 as
best seen nF Sﬂi plate portions 92 are juxtaposed along the |ong
o

wal | s 78a l}{s 78b and bend around the adjoi ning corners

t her ebet we to define a Icsed | oop as shown in Figure 7. The pl ate
portions afe" Jored” To oppodite end wing portions 93 (Fig. 7) juxtaposed
over end pb&t- housi ng. fPlate portions 92 have convex
protrusi ons DO i tive engagenent with plate portions 58
(Fig. 2) o DI2WIng8 o connector 20 when the plug and
receptacl e connectOMheMﬁeauurak of this invention which are believed

to be novel are set forth with particularity in the appended

claims. The invention, together with its objects and the
advantages thereof, may be best understood by reference to
the féllowing description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a side elevational view of the
receptacle connector of the connectof assembly according to
the invention;

FIGURE 2 is a vertical section, on an enlarged
scale, taken generally along line 2-2 of Figure 1;

FIGURE 3 is a top plan view of the receptacle
connector;

FIGURE 4 is a bottom plan view of the receptacle
connector;

FIGURE 5 is an end elevational view of the
receptacle connector;

FIGURE 6 is a side elevational view of the plug
connector of the connector assembly according to the
invention; '

FIGURE 7 is a top plan view of the plug connector;

FIGURE 8 is a bottom plan view of the plug
connector;

FIGURE 9 is an end elevational view, on an enlarged
scale, of the plug connector;

FIGURE 10 is a vertical section, on an enlarged
scale, of the plug connector, taken generally along line 10-
10 of Figure 6;

FIGURE 11 is a side elevational view of an
alternate embodiment of the receptacle connector;

FIGURE 12 is a fragmented top plan view of the
left-hand end of the receptacle connector shown in Figure 11;

FIGURE 13 is an end elevational view of the
receptacle connector of Figure 11; and



MiAlld 44 of the receptacle connector, netallic
r 422 has three | ocking tabs 94 on each | ong side
9h\2 SUN3997 | &t ¢h bosses 96 on the long walls 78a of the
best seen i Higure 6. This securely fixes the shield to the
' ' telid 44 of recgptacle connector 20,

housi ng 744
housi ng.

FIGURE 14 is a top plan view, on a reduced scale,
of a pair of the receptacle connectors of Figure 11l joined in
a parallel arrangement by a pair of connecting bars.

2
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nmetal | i ¢ ghifetd*

: _ gonnector 22 has two pairs of integral grounding
pi ns 98 and

3 ar jsides of the shield and the connector. One pair
of groundifng cat ed on one side of the connector and the other
pai r of gdqou = hre | ocated on the opposite side of the
connector.| Each pin 98, 100 descends al ong the end portion 76 and through a
slot in thebase To—AS St seen in Ffgures 6 and 8, the groundi ng pins
are in alignnent transversely of the connect or but the one pair of
groundi ng Pebaided Peseripbier ehakhe RPN U LIRREAdi ng pi ns 100.
Therefore, these IntﬁgfafrgﬁguaglQgepuﬁgwqhgélwhﬂgﬁﬁater detail, the

features of the invention are shown in an electrical

connector assembly which includes a receptacle connector,
generally designated 20 and a mating plug connector,
generally designated 22. Receptacle connector 20 is shown in
Figures 1-5, and mating plug connector 22 is shown in Figures
6-10. An alternate embodiment of a receptacle connector,
generally designated 24 is shown in Figures 11-14.

More particularly, receptacle connector 20 includes
an elongated dielectric housing, generally designated 26, |
adapted for mounting to a top surface 28 (Fig. 2) of a
printed circuit board 30. Housing 26 includes a mating
portion defined by a pair of long side walls 32a which extend
generally parallel to each other in the longitudinal
direction of the housing and a pair of short end walls 32b
which extend generally parallel to each other in the lateral
direction of the housing 26. The side and end walls define
an elongated plug-receiving slot or receptacle 34
therebetween, the slot being divided longitudinally by a
central partition 36.

As best seen in Figure 2, two rows of terminals,
generally designated 38, are mounted in spaced arrays
longitudinally of dielectric housing 26. Each terminal 38
includes a tail ©portion or foot 40 for surface .
interconnection, as by soldering, to appropriate circuit
traces on surface 28 of circuit board 30. The feet 40 of the
terminals in each row project laterally outwardly away from
the feet of the terminals in the other row on the opposite
gide of the central partition 36 of the dielectric housing
26. Separating blocks 43 descend from the bottom of the
housing between adjacent tail portions 40 to separate the
tail portions 40 and support the housing 26. The terminals
in the two rows have resilient contact portions 42 which
project laterally outwardly into the plug-receiving slot 34
on opposite sides of central partition 36 of the housing.



si zes are i npeftabl e Frto Lr ly s t he Printed gain
eircuit board ko ' oljarii zation o e connector on e bo : ,
the pins th qbyogégpgﬁﬁ?f qual function of grounding the netallic shield
as well as | ‘ott--pg-the.cdniect or. Figures 11-14 show an alternate
enbodi nment .E‘a receptacl e cofjnector, generally designated 20A which is
general |l y simTaF= e connect@dr 20 in Figures 1-5. Therefore,

| i ke reference nunerals have_been applied in Figures_11-14 corresponding to
| i ke conponents showReFRPERGLRcSORRSCEAY ZRsRIPRcinabides mcenptRteee

connect or @6Aductive shield, generally designated 44, stamped and
formed of sheet metal material. As best seen in Figure 3,

metal shield 44 includes a top flat plate portion 46 which
overlies substantially the entire top flat surface of the
dielectric housing, except for central partition 36. The
shield is provided with an elongated opening 48 (Fig. 3)
which coincides with plug-receiving slot 34 of the housing.
The housing has opposite ends 50 (Fig. 1) extending outwardly
beyond the central mating portion of the housing, and shield
44 has end wing portions 52 (Fig. 3) which overlie end
portions 50 of the housing. As seen best in Figure 3, end
portions 50 of the housing include locating holes 54 for
purposes described hereinafter, and wing portions 52 of the
shield have holes 56 concentric with holes 54 in the housing.

As best seen in Figure 2, metal shield 44 has plate
portions 58 juxtaposed against the inside of long side walls
32a and short end walls 32b of the dielectric housing. The
shield 44 also bends around the corners adjoining the
longside walls 32a and the short end walls 32b to provide a
closed loop around the plug-receiving slot 34. Bottom edges
58a of the plate portions are disposed above a bottom wall 60
of the housing. The bottom edges of the plate portions are
uninterrupted along substantially the entire lengths thereof
which run substantially the entire length of the long walls
32a and the entire widths thereof which run substantially the
entire width of the short end walls 32b of the pPlug-receiving
slot 34 as seen in Figure 3. Consequently, the bottom edges
58a of the plate portions 58 comprise a closed loop along the
bottom wall 60. The bottom wall 60 of dielectric housing 26
has recessed areas 62 adjacent side walls 32 for receiving
bottom edges 58a of plate portions 58 of the metallic shield.
Therefore, the plate portions cannot deform inwardly into
plug-receiving slot 34 where they might interfere with
ingertion of the plug connector 22.

As best seen in Figures 1 and 2, the metallic
shield 44 has three locking tabs 64 bent over the tops of



nin Figures 11 and 13, dielectric housing 26 has
ene opposite ends of the connector. A pair of
104 are enbedded within a pair of slots 106 in
housi ng. Therefore, four additional grounding pins
are proyjided for netallid shield 44 to further enhance the groundi ng system

of the Congggﬁﬂlgggeggﬁg wall 32a and downwardly within respective
recesses in the outside surfaces of each long side wall.
These locking tabs 64 have holes 66 for snapping over latch
bosses 68 projecting outwardly from side walls 32 of the

housing to lock the metal shield to the housing.

As best seen in Figure 1, the wing portion 52 of
the shield 44 bend over and nest within respective recesses
in opposite side walls of each end 50. Two pairs of integral
grounding pins 70 and 72 depending from the wing portions 52
nest within respective recesses in the outside of end
portions 50 of the dielectric housing. Referring to Figure
4 in conjunction with Figures 1 and 2, one pair of grounding
pins 70 is located on one side of the connector, and the
other pair of grounding pins 72 are located on the opposite
gide of the connector. As seen in Figures 1 and 4, grounding
pins 70 on the one side of the connector are closer to each
other in the longitudinal direction than the grounding pins
72 on the opposite side of the connector. Therefore, with
the two pairs of grounding pins being at different
nonsymmetrical positions, a polarization feature is provided
when the pins: are insertable into complementarily positioned
holes in circuit board 30. Therefore, grounding pins 70 and
72 perform a dual function of grounding metallic shield 44 of
receptacle connector 20 to appropriate ground circuit traces
on the circuit board as well as polarizing the connector
relative to the board.

As stated above, plug connector 22 is shown in
Figures 6-10. Like receptacle connector 20, plug connector
22 includes an elongated dielectric housing, generally
designated 74, molded of plastic material or the like. The
housing includes opposite end portions 76 extending
longitudinally outwardly from a central mating portion 78.
'Each end portion 76 is supported by a base 79 which is wider
and lower on the housing than the central mating portion 78.
As seen in Figure 6, a pair of locating posts 80 project from
end portions 76 for insertion into locating holes 54 (Fig. 3)

of receptacle connector 20. As seen in Figure 8, the



*.m_;€ 1ﬁeen receptacl e connector 20A (Figs. 11-14) and
connector 20 (fFijgs. 1-5) is the provision of means for
0 2'UUNBI7 i tQ{rconnect_i ng a pair of connectors 20Ain a

receptaclle f
facilitatf nj

mutual |y payallel array g Fhomn in Figure 14. The pair of connectors 20A
in Figurej 1% ot a pair of connecting bars 108. In order to fix
connectinf bars 108 betweeni adj acent opﬂosite ends of the two parall el

C e o PPk R AR SoB0cRe RATLEN krdoEhRREAEtediterd ButPL L

opposi te ewd prevent the posts 80 from shrinking upon molding. As best
seen in Figures 7 and 10, the mating portion 78 of plug
connector 22 comprises two parallel long walls 78a traversed
by two parallel short walls 78b to define a generally hollow,
elongated opening, generally designated 82, for receiving
central partition 36 (Fig. 2) and contact portions 42 of
receptacle connector 20.

As best in Figure 10, two rows of terminals,
generally designated 84, are mounted in housing 74 of plug
connector 22. Each terminal has a tail portion or foot 86
for surface interconnection to circuit traces on a printed
circuit board, as by soldering. The two rows of terminals
have two rov&s of contact portions 88 spaced along the inside
surfaces of mating portion 78, on opposite sides of opening
‘82 for engaging resilient contact portions 42 (Fig. 2) of
terminals 38 of receptacle connector 20. When plug connector
22 is mated with receptacle connector 20, mating portion 78
of the plug connector is inserted into plug-receiving slot 34
of the receptacle connector, as central partition 36 and
contact portions 42 of the receptacle connector enter opening
82 of the plug connector.

The plug connector 22 includes a one-piece metallic
shield, generally designated 90, which substantially
surrounds the mating portion 78 of the housing 74 of the plug
connector. The metallic shield has elongated plate portions
92 (Fig. 6) juxtaposed along the outside surfaces of mating
portion 78 as best seen in Figure 10. The plate portions 92
are juxtaposed along the long walls 78a and the short walls
78b and bend around the adjoining corners therebetween to
define a closed loop as shown in Figure 7. The plate
portions are joined to opposite end wing portions 93 (Fig. 7)
juxtaposed over end portions 76 of the housing. Plate
portions 92 have convex protrusions 92a which provide a
positive engagement with plate portions 58 (Fig. 2) of
metallic shield 44 of receptacle connector 20 when the plug
and receptacle connectors are mated.



51 ng. It is contenplated that connecting bars
ic material such as plastic or the |ike, and that
g bars be overnol ded about the preforned

ch are nolded integrally with dielectric housing
5es have a unique configuration to provide support
'n all directitfls. Mre particularly each

attachnment boss 110 as, .an upper g tail .p rt| and a

dove-tail portion 1 %&F%eg e 3¥i§c|ﬁ %3 13 a elfeceﬁ%?ﬁﬁﬁe t ail

portions arenreEdtset, meEtplilid shlileldoPb ot b€ pbugem@mmector 22 has three
locking tabs 94 on each long side which snappingly engage

latch bosses 96 on the long walls 78a of the housing 74 as
best seen in Figure 6. This securely fixes the shield to the
housing.

Like metallic shield 44 of receptacle connector 20,
metallic shield 90 of plug connector 22 has two pairs of
integral grounding pins 98 and 100 on opposite sides of the
shield and the connector. One pair of grounding pins 98 are
located on one side of the connector and the other pair of
grounding pins 100 are located on the opposite side of the
connector. Each pin 98, 100 descends along the end portion
76 and through a slot in the base 79. As best seen in
Figures 6 and 8, the grounding pins are in alignment
transversely of the connector, but the one pair of grounding
pins 98 are narrower than the other pair of grounding pins
100. Therefore, these integral grounding pins of different
sizes are insertable into complementarily sized holes in the
printed circuit board to provide polarization of the
connector on the board. Again, the pins thereby perform a
dual function of grounding the metallic shield as well as
polarizing the connector.

Figures 11-14 show an alternate embodiment of a
receptacle connector, generally designated 20A which is
generally similar to receptacle connector 20 in Figures 1-5.
Therefore, like reference numerals have been applied in
Figures 1l1-14 corresponding to like components shown in
Figures 1-5 and described above. Receptacle connector 20A
(Figs. 11-14) differs from receptacle connector 20 (Figs. 1-
5) in two areas. First, as best seen in Figures 11 and 13,
dielectric housing 26 has end walls 102 at the extreme
opposite ends of the connector. A pair of auxiliary
grounding pins 104 are embedded within a pair of slots 106 in
each end wall 102 of the housing. Therefore, four additional
grounding pins are provided for metallic shield 44 to further
enhance the grounding system of the connector assembly.
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omi -di recti onal support provided by attachnment
arrows "X' and "Y' are shown at the | eft-hand end
11, and a doubl e-headed arrow "Z" is shown in

Figure g2 Arrow " {represents the horizontal direction
| ongi tufli nal Iy of the “Corfhector. Arrow "Y" represents the verti cal
directi Arraw—Z—rapresents the Bdrizontal direction transversely of

t he connector. Theref ore, .when connecting bars 108 are _overnol ded about
the attachment bosseR, 8pAERA SdEEezppra befweeny irncanhasde Gornertor
hori zont al 20mn(Figeli ml ) enid aecetasilepbynhecause20herigs. 1-5) is

the provision of means for facilitating rigidly
interconnecting a pair of connectors 20A in a mutually
parallel array as shown in Figure 14. The pair of connectors
20A in Figure 14 are joined by a pair of connecting bars 108.
In order to fix connecting bars 108 between adjacent opposite
ends of the two parallel connectors, attachment bosses,
generally designated 110, are molded integrally with housing
26 and project from one side thereof at each opposite end
portion 50 of the housing. It is contemplated that
connecting bars 108 be molded of dielectric material such as
plastic or the like, and that the ends of the connecting bars
be overmolded about the preformed attachment bosses 110 which
are molded integrally with dielectric housing 26. The
attachment bosses have a unique configuration to provide
support for connecting bars 108 in all directions.

More particularly, each attachment boss 110 has an
upper dove-tail portion 110a and a lower dove-tail portion
110b as seen:clearly in Figures 11 and 12. The dove-tail
portions are offset longitudinally of the connector.

In oxrder to understand the omni-directional support
provided by attachment bosses 110, double-headed arrows "X"
and "Y" are shown at the left-hand end of the connector in
Figure 11, and a double-headed arrow "Z" is shown in Figure
12. Arrow "X" represents the horizontal direction
longitudinally of the connector. Arrow "Y" represents the
vertical direction. Arrow "Z" represents t.he horizontal
direction transversely of the connector. Therefore, when
connecting bars 108 are overmolded about the attachment
bosses, the bosses obviously provide support in the
horizontal 1longitudinal direction "X" gimply because the
attachment bosses project outwardly from the connector. The
bosses provide support in the vertical "Y" direction because
the dove-tail portions 110a and 110b are offset horizontally

to provide vertical shoulders. The bosses provide support in
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‘utmardly fromthe connector. The bosses provide

support i direction because the dove-tail portions || Ca
and 110b ar tally to provide vertical shoul ders. The bosses
provi de spuppot

e horizontal transverse direction "Z" because of
the their}dove-tailed conflguratlon as ,3een best in Figures 12 and 14.

Ther ef or e}..conpestrrg=Hars108 are effeetlve to

the horizontal trafisverse direction "Z" Kécause of the their

dove-tailed configuration as seen best in Figures 12 and 14.

Therefore, connecting bars 108 are effective to
maintain connectors 20A in precise parallel spacing along
their entire lengths. With the connectors interconnected by
the bars, the connectors can be conjointly mounted on the
circuit board.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in
all respects as illustrative and not restrictive, and the
invention is not to be limited to the details given herein.
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the details given herein.

1. A shielded surface mount electrical connector
(22) for mounting to a surface (28) of a circuit board (30),
comprising: '

a dielectric housing (74) adapted for mounting to
the surface of the circuit board and including a mating
portion (78); :and

a metallic shield (90) mounted on the housing over
at least part of the mating portion thereof, the shield
including at least two integral grounding pins (98,100) of
different sizes for inserting into complementarily sized
holes in the circuit board to provide polarization for the
connector (22) on the board (30).

2. The shielded surface mount electrical connector
of claim 1 wherein said grounding pins (98,100) are located
on opposite sides of the connector.

3. The shielded surface mount electrical connector
of claim 1 wherein the connector is elongated and said'
grounding pins (98,100) are located at opposite ends (76) of
the connector.

4. The shielded surface mount electrical connector
of claim 1 wherein the connector is elongated, and including
two of said differently sized grounding pﬁ'.ns (98,100) at each
opposite end (76) and on opposite sides of the connector.

This Sheet Has Been Re(ilaced
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5. A shielded surface mount electrical connector
(20) for mounting to a surface (28) of a circuit board (30),
comprising:

a dielectric housing (26) adapted for mounting to
the surface of the circuit board and including a mating
portion (32); and

a metallic shield (44) mounted on the housing over
at least part of the mating portion thereof, the shield
including at least two integral grounding pins (70,72) at
different nonsymmetrical positions for inserting into
complementarily positioned holes in the circuit board to
provide polarization for the connector (20) on the board
(30).

6. The shielded surface mount electrical connector
of claim 5 wherein said grounding pins (70,72) are located on

opposite sides of the connector.

7. The shielded surface mount electrical connector
of claim 5 wherein the connector is elongated and said
grounding pins (70,72) are located at opposite ends (50) of
the connector.

8. The shielded surface mount electrical connector
of claim 5 wherein the connector is elongated, and including
two of said differently positioned grounding pins (70,72) at
each opposite end (50) and on opposite sides of the
connector.

This Sheet Has Been Rei
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(30), comprising: _

an elongated dielectric housing (26,74) adapted for
mounting to the surface of the circuit board and including
opposite end portions (50,76) extending longitudinally
outwardly from a central mating portion (32,78) of the
housing; and..

a metallic shield (44,90) mounted on the housing
over at least part of the mating portion thereof, the shield
including wing portions (52,93) juxtaposed over the end
portions (50,76) of the housing (26,74), and an integral
grounding pin (70,72,98,100,104) projecting from each wing
portion for inserting into a complementary hole in the
circuit board.

10. The shielded surface mount electrical
connector of claim 9, including a pair of said grounding pins
(70,72,98,100,104) at each opposite end portion (50,76) and
on opposite sides of the connector.

11. The shielded surface mount electrical
connector of claim 9 wherein said opposite end portions of
the elongated housing include end walls (102) at the extreme
opposite ends of the connector, and including at least one of
said grounding pins (104) depending along each end wall.

12. The shielded surface mount electrical
connector of claim 11, including a pair of said grounding
pins (104) at each end wall (102), the pins (104) in each
pair being spaced transversely of the longitudinal direction
of the connector.
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13. The shielded surface mount electrical
connector of claim 12, including a second pair (70,72,98,100)
of said grounding pins at each opposite end portion and on

opposite sides of the connector.

14. A shielded surface mount electrical connector
(20,22) for mounting to a surface (28) of a circuit board
(30), comprising:

a dielectric housing (26,74) adapted for mounting
to the surface of the circuit board and including a mating
portion (32,78); and

a metallic shield (44 90) mounted on the housing
over at least part of the mating portion thereof, the shield
including at least two integral grounding pins (70,72,98,100)
structured to provide polarization for the connector on the
board, whereby the grounding pins (70,72,98,100) perform the
dual function of grounding the metallic shield (44,90) and
polarizing the connector (20,22).
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i ntegral o) h‘ pi ns juxtaposed with respective side walls at different
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A shielded surface mount electrical connector
(20,22) includes a dielectric housing (26,74) adapted for
mounting to a surface (28) of a circuit board (30) and
includes a mating portion (32,78). A metallic shield is
mounted on the housing over at least part of the mating
portion thereocf. The shield includes at least two integral
grounding pins (70,72,98,100) structured to provide
polarization for the connector on the board. The pins
(70,72,98,100) thereby perform the dual function of grounding
the metallic shield (44,90) and polarizing the connector
(20,22). '

Fig. 6
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14. A SHI el get™ de nount electrical connector for nounting to a surface
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CLAIMS:
1. A shielded surface mount electrical connector (22)

for mounting to a surface (28) of a circuit board (30),
comprising:

a dielectric housing (74) adapted for mounting to the
surface of the circuit board and including a mating portion
(78) ;and _

a unitary metallic shield (90) mounted on the housing
over at least part of the mating portion thereof, the shield
including a first integral grounding pin for inserting into a
first complementary sized hole in the circuit board and a second
integral grounding pin_for inserting into a second complementary
sized hole in the circuit board, said first integral grounding
pin being wider than the second iﬁtegral grounding pin to provide
polarization for the connector (22) on the board (30) and said
first and second grounding pins located longitudinally outside

of said mating portion.

2. The shielde& surface mount electrical connector of
\ claim 1 wherein said grounding pins (98,100) are located on

opposite sides of the connector.

3. The shielded surface mount electrical connector of
claim 1 wherein the connector is elongated and said grounding

pins (98,100) are located at opposite ends (76) of the connector.

4. The shielded surface mount eleétrical connector of

claim 1 wherein the connector is elongated, and including two of

Ao b2 \—F
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said first and sécond grounding pins (98,100)_at each opposite
end and on opposite sides of the connector.

5. A shielded surface mount electrical connector for
mbunting to a surface of a circuit board, comprising:

an elongated dielegtric housing adapted for moﬁnting
to the surface of the circuit board and said housing including
side walls and a mating portion;and

a metallic shield mounted on the housing over at least
part of the mating portion thereof, the shield including at least
two integral grounding pins juxtaposed with respective side walls
at different non-symmetrical positions on opposite longitudinal
sides of the connector for inserting into complementary
positioned holes in the circuit board to provide polarization for

the connector on the board.

6. The shielded surface mount electrical connector of
claim 5 wherein said grounding pins (70,72) are located on

opposite sides of the connector.

7. The shielded surface mount electrical connector of
claim 5 wherein the connector is elongated and said grounding

pins (70,72) are located at opposite ends (50) of the connector.

8. The shielded surface mount electrical connector of
claim 5 wherein the connector is elongated, and including two of
said differently positioned grounding pins (70,72) at each

opposite end (50) and on opposite sides of the connector.
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9. A shiéldéd surface mount electrical connector fof
mounting to a surface of a circuit boafd, comprising:
an elongated dielectric housing adapted for mountihg
to the surface of the circuit boérd and including opposite end
portions extending 1ongitudinally'outwardly-fronla central mating
portion of thé housing, said end portions including side surfaceé.
and said central mating portion extending wupwardly on the _
dielectric housing;and
| a unitary metallic shield mounted on the housing over
at least part of the mating portion thereof, the shield including
wing portions juxtaposed over the end portions of the housing,
| and a pair of integral grounding.pins extending from each wing
portion flushly against said side surfaces of each opposite end
portion and pins of each pair being on opposite sides of the
connector, each of said grounding pins projecting from each winé
portion downwardly with respect to the central mating poftion of
the dielectric housing for inserting into a complementary hole

in the circuit board.

N 10. The shielded surface mount electrical connector
of claim 9, including a pair of said grounding pins
(70,72,98,100,104) at each opposite end portion (50,76) and on

opposite sides of the connector.

11. The shielded surface mount electrical connector
of claim 9 wherein said opposite end portions of the elongated
housing include end walls (102) at the extreme opposite ends of

the connector, and including at least one of said grounding pins
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(104) depending along each end wall.

12. The shielded surface mount electrical connector
of claim 11, including a pair of said grounding pins (104) at
each end wall (102), the pins (104) in each pair being spaced

transversely of the longitudinal direction of the connector.

13. The shielded surface mount electrical connector
of claim 12, including a second pair (70,72,98,100) of said
grouhdingfpins at each opposite end portion and on opposite sides

of the connector.

14. A shielded surface mount electrical connector for
mounting to a surface of a circuit board, coﬁprising:

a dielectric housing adapted for mounting to the
surface of the circuit board, the housing including a mating
portion and upper, mating surfaces near both ends of the
housing;and |

a metallic shieid mounted on the housing over at least
part of the mating .portion thereof, the shield including wing
portions &isposed over said upper-surfaces of said housing and
at least two integral grounding pins extending from said wing
portions longitudinally outside of the.nating portion, said
grounding pins being structured to provide polarization for the
connector on the board, whereby the grounding pins perform the
dual function of grounding the metallic shield and polarizing the

connector.




