EP 0 821 450 A1

(19) p)

Européisches Patentamt
European Patent Office

Office européen des brevets

(11) EP 0821 450 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
28.01.1998 Bulletin 1998/05

(21) Application number: 97202980.5

(22) Date of filing: 01.09.1993

(51) Intcre: HO1R 31/08

(84) Designated Contracting States:
DE FR GB IT NL

(30) Priority: 28.09.1992 US 951498
22.10.1992 US 965125

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
93306892.6 / 0 590 797

(71) Applicant: THE WHITAKER CORPORATION
Wilmington, Delaware 19808 (US)

(72) Inventors:
¢ McCleerey, Earl William
Mechanicsburg, Pennsylvania 17055 (US)

¢ Whiteman, Robert Neil, Jr.
Middletown, Pennsylvania 17057 (US)

¢ McCaffrey, Michael Andre
Harrisburg, Pennsylvania 17104 (US)

(74) Representative: Warren, Keith Stanley et al
BARON & WARREN
18 South End
Kensington
London W8 5BU (GB)

Remarks:

This application was filed on 29 - 09 - 1997 as a
divisional application to the application mentioned
under INID code 62.

(54) Board mounted electrical connector

(57)  An electrical connector (1) includes an insula-
tive housing (2), and a shroud (8) which receives therein
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Description

The invention relates to an electrical connector hav-
ing a shroud at a mating end of the connector and a
board mount system. More particularly, the invention re-
lates to an electrical connector having an insulating
housing including a plurality of contacts in a shroud, the
housing further includes a board mount system for
mounting the housing to a printed circuit board.

A known electrical connector disclosed in U.S.
5,129,831 ('831), comprises; an insulative housing, a
shroud at a mating end of the housing, and multiple elec-
trical contacts within the shroud and projecting toward
the mating end. The shroud protects the contacts and
assists in aligning the known connector during connec-
tion with a complementary connector. Keying elements
on both the known connector and the complementary
connector allow connection of the connectors when the
connectors are oriented with the keying elements
aligned with one another. The connector of the '831 ref-
erence has the advantage of being capable of using a
keying protrusion to assure that the appropriate right an-
gle connector is mounted to a corresponding location
on a circuit board. The '831 reference has a disadvan-
tage in that it does not provide for a plurality of different
types of contacts in the housing or a short circuit bar.

Furthermore, a known board mount disclosed in U.
S. 4, 907,987, is fabricated from a metal stamping and
comprises; a metal board lock formed with a slotted post
defined by two barbed spring members extending along
opposite sides of a slot having closed ends that join the
spring members. A known electrical connector dis-
closedinU.S. 4,907,987, comprises; an insulative hous-
ing, multiple electrical contacts within the housing pro-
jecting toward a mating end of the connector, and a
board mount comprising, a metal board lock assembled
in an aperture of the housing, the board lock being com-
prised of a slotted post for insertion in an aperture of a
circuit board.

The present invention consists in an electrical con-
nector having an insulating housing including a plurality
of contacts in a shroud, and a board mount system for
mounting the housing to a printed circuit board, charac-
terised by at least one shorting bar positioned at a se-
lected one of multiple positions in the shroud and elec-
trically interconnecting at least two of the contacts, mul-
tiple openings through the shroud about the periphery
thereof, each of the multiple positions of the shorting bar
being aligned with at least one of the openings, whereby
to permit the entry of an extraction tool to remove the
shorting bar.

An embodiment of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings, in which:-

FIGURE 1 is an isometric view of shrouded electri-
cal connectors combined with an enshrouded elec-
trical connector and a mating plug;
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FIGURE 2 is a section view taken along the line 2-2
of Figure 6;

FIGURE 3 is a section view taken along the line 3-3
of Figure 6;

FIGURE 4 is a section view taken along the line 4-4
of Figure 6;

FIGURE 5is a top plan view of the connector shown
in Figure 1;

FIGURE 6 is a front elevation view of the connector
shown in Figure 1;

FIGURE 7 is a fragmentary bottom plan view of a
circuit board;

FIGURE 8 is a perspective vie of a pair of electrical
contacts within a shroud of the connector shown in
Figure 1;

FIGURE 9 is a perspective view of an electrical con-
tact within another shroud of the connector shown
in Figure 1;

FIGURE 10 is a perspective view of a pair of con-
tacts within the unshrouded connector shown in
Figure 1;

FIGURE 11 is an isometric view of a shorting bar,
with parts separated from one another;

FIGURE 12 is a fragmentary elevation view of a
shorting bar in the connector shown in Figure 1, and
further illustrating, a number of alternative positions
of the shorting bar;

FIGURE 13 is an isometric view of a board lock for
the connector shown in Figure 1;

FIGURE 14 is a section view of the electrical con-
nector with board mount being joined to a circuit
board;

FIGURE 15 is an end view of the board lock shown
in Figure 13 with parts of the housing removed to
illustrate details of the board lock;

FIGURE 16 is a view similar to Figure 14 illustrating
an alternative board lock; and

FIGURE 17 is aview similar to Figure 14, illustrating
an alternative board lock.

With reference to Figure 1, an electrical connector
1 comprises, an insulative housing 2 of unitary molded
plastic construction, a shroud 3 at a mating end 4 of the
housing 2, and multiple electrical contacts 5 (Figures 2
and 8) within the shroud 3 projecting toward the mating
end 4. The contacts 5 are within a cavity 6 defined by
the shroud 3. A board mount 7 on the housing 2 con-
nects the housing 2 with a circuit board 8 (Figure 7).

With reference to Figure 8, each of the contacts 5
is conductive and will now be described. Each contact
5 is of unitary construction obtained by being stamped
and formed from a strip (not shown) of conductive metal.
Each contact 5 comprises, afront pin9 of 0.5 mm square
cross section, a wider stepped portion 10 and a rear sol-
der terminal 11 with a contact surface 12 for connection
to one of multiple conductive pads 13 (Figure 7 ) of the
circuit board 8. The contact surface 12 is convex curved
for establishing a surface mount connection with a con-
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ductive pad 13. Alternatively, the contact surface 12 can
be on a solderterminal 11 shaped as a post (not shown)
for establishing a connection in a plated through hole of
a circuit board (not shown)

In the cavity 6 of the shroud 3, the pins 9 of the mul-
tiple contacts 5 are arranged in two rows, a top row 14
and a bottom row 15 (Figure 6). The pins 9 are on 2.0
mm. pitch spacing, meaning that the centerlines of the
pins 9 are spaced apart 2.0 mm. Consequently, the cen-
terlines of the two rows 14, 15 are spaced apart 2.0 mm.
Each pin 9 of the top row 14 is directly aligned with a pin
9 in the bottom row 15.

The solder terminal 11 of each contact 5 projects
from a rear of the housing 2. The solder terminals 11 of
the contacts 5 in the bottom row 15 bend upward to en-
gage a first row 16 of the pads 13 near an edge 17 of
the circuit board 8. The solder terminals 11 of the con-
tacts 5 in the bottom row 15, being longer than those of
the contacts 5 in the top row 14, bend upward to engage
a second row 18 of the pads 13 farther from the edge
17 of the circuit board 8.

The solder terminal 11 of each contact 5 in the top
row 14 is offset laterally from the centerline of the pin 9
of the same contact 5. Thereby, a solder terminal 11 of
each contact 5 in the bottom row 15 can bend upward
without engaging a solder terminal 11 of a contact 5 in
the top row 14. The solder terminals 11 of the contacts
5 in one of the rows 14, 15 are offset laterally with re-
spect to the solder terminals 11 of the contacts 5 in the
other of the rows 14, 15.

With reference to Figure 1, an electrical plug 19 is
acomplementary connector adapted for mating connec-
tion with the connector 1. The periphery of the shroud 3
is shaped to interfit with the complementary shaped pe-
riphery of the plug 19. The shroud 3 assists in aligning
the connector 1 during connection with the electrical
plug 19. The plug 19 contains electrical contacts (not
shown ) for mating with the pins 9, such contacts being
connected to respective electrical wires 20 terminated
with the plug 19. Multiple openings 21 extend through
respective sides 22, 23 of the shroud 3 beside one of
the rows 14, 15 of the pins 9. The openings 21 are dis-
tributed about a periphery of the shroud 3. All of the
openings 21 extend through the mating end 4 of the con-
nector 1 and extend rearward from the mating end 4.
One of the openings 21 is a keyway located along one
side 22 of the shroud 3, and is shaped to interfit with a
complementary shaped, projecting key 24 on the plug
19. The plug 19 will connect with the connector 1 only
when the key 24 is aligned with the keyway, because no
other side 23 of the shroud 3 has an opening 21 in a
location which will be aligned with the key 24 when the
plug 19 is attempted to be inserted into the shroud 3.

With reference to Figures 11 and 12, a shorting bar
25 comprises, a conductive metal strip 26 with end
spring fingers 27 within an insulative sheath 28, fabri-
cated by insert molding. The shorting bar 25 is adapted
to be inserted into the cavity 6 of the shroud 3. The metal
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strip 26 bridges between a pair of the pins 9 with the
fingers 27 frictionally engaging the pair of pins 9 to con-
nect them electrically. The shorting bar 25 is adapted for
being positioned at a selected one of multiple positions
29, some of which are indicated by dotted lines, inter-
connecting electrically at least two of the pins 9 in the
two rows 14, 15. Since the centerlines of the fingers 27
are 2 mm. apart, they can connect with any pair of the
pins 9 on 2 mm. pitch spacings. The multiple openings
21 through the shroud allow for entry of an exiraction
tool 30 to remove the shorting bar 25. Each of the mul-
tiple positions 29 of the shorting bar 25 is aligned with
at least one of the openings 21, such that the extraction
tool 30 can enter the opening 21 and pry the shorting
bar 21 away from the pair of pins 9.

The shroud 3 is one of multiple shrouds 3, 31 at the
mating end 4 of the housing 2. The multiple shrouds 3,
31 are of different peripheral shapes and contain elec-
trical contacts 5, 32 of different shapes. For example,
the shroud 3 is rectangular and is contiguous at the mat-
ing end 4 of the connector 1 with the shroud 31 with a
periphery that is rectangular with two diagonal cham-
fered corners 33. The contacts 32 within the shroud 31
are arranged four in a row. Each of the contacts 32 (Fig-
ure 9) is of unitary construction, stamped and formed
from metal strip, having a bulbous front end 34 and a
solder terminal 35 projecting from a rear of the housing
2. The solder terminal 35 is curved with a contact sur-
face 36 for engaging one of the four solder pads 37 on
the circuit board 8. For example, the contacts 32 com-
prise, 0.84 mm. diameter pins on 0.200 mm. pitch spac-
ing.

The connector 1 further may be unitary with an un-
shrouded connector 38 with a generally D shaped pe-
riphery at the mating end 4 of the connector 1. The un-
shrouded connector 38 is separated by a clearance
space 39 from the shroud 3. Electrical contacts 40 within
the connector 38 are arranged in two rows, a top row
41, and a bottom row 42. Each of the contacts 40 is of
unitary construction, stamped and formed from metal
strip. Each of the contacts 40 comprises, an electrical
receptacle 43 defined by a pair of opposed spring fin-
gers 44, a middle portion 45 with barbs 46 along oppo-
site edges 47, and solder terminals 48 projecting from
a rear of the housing 2 for connection to a pad 13'in a
row 16' or 18'. For example, the connector 38 can be a
68 position receptacle connector with the contacts 40
on 0.50 mm pitch spacing.

The solder terminal 48 of each contact 40 in the bot-
tom row 42 is offset laterally from the centerline of the
receptacle 43 of the same contact 40. Thereby, a solder
terminal 48 of each contact 40 in the bottom row 42 can
bend upward without engaging a solder terminal 48 of
a contact 40 in the top row 41. The solder terminals 48
of the contacts 40 in one row are offset laterally with re-
spect to the solder terminals 48 of the contacts 40 in the
other row.

With reference to Figure 13, further details of an em-
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bodiment of the board mount 7' will be described. The
board mount 7' is fabricated from a one piece metal
stamping. A metal board lock of the board mount 7' com-
prises, a slotted post 19' defined by two barbed spring
members 20' extending along opposite sides of a slot
21' having closed ends that join the spring members 20'".
The post 19' is adapted for insertion into the aperture
10' of the circuit board 8'. The post 19' is dimensioned
with a width having an interference fit within the aperture
10' of the circuit board 8'. Further details of the post 10'
and interaction with the aperture 10' are described in U.
S. 4,907,987.

The board mount 7' further comprises, a web 22'
having a first edge 23' and a second edge 24'. The first
edge 23' defines a periphery of both, the post 19', and
a first flange 25' extending transverse to a longitudinal
axis of the post 19'. The post 19' projects in a plane de-
fined by the thickness of the web 22'. The first flange 25'
is turned outwardly of the plane of the web 22', and is
transverse to the plane of the web 22' for engaging the
circuit board 8', and, more particularly, to engage one of
the pads 9'. Molten solder (not shown) is used to join
the first flange 25' to the pad 9'. The first edge 23'along
the first flange 25' has a wavy shape for amassing the
molten solder, and for distributing the molten solder
alongthe surface of the firstflange 25'. The second edge
24' defines a second flange 26' turned outwardly of the
plane of the web 22' to extend transverse to the longi-
tudinal axis of the post 19'. The second flange 26' ex-
tends over the axis of the post 19', and provides a force
receiving, pressure plate against which an insertion
force is pressed to insert the post 19' with an interfer-
ence fitin one of the apertures 10' of the circuit board 8'.

The web 22' is contiguous with a coplanar anchor
fluke 27' that extends outwardly beside the first flange
25" and the second flange 26'. An opening 28' extends
through the fluke 27'. The housing 2' is of unitary con-
struction, for example, by molding a polymer known as
an LCP, liquid crystalline polymer. With reference to Fig-
ures 14 through 17, an assembly of the housing 2' and
the board mount 7' can be fabricated by insert molding,
such that the housing 2' is molded unitarily with the
board mount 7', and such that the housing 2' extends
through the opening 28" in the fluke 27'. In an embodi-
ment shown in Figure 17, the opening 28' communicates
with an edge of the fluke 27'. Core pin opehings 29' ex-
tend through the housing 2' to intersect the fluke 27"
Thereby, the fluke 27" anchors the board mount 7' to the
housing 2'. The web 22" and the first flange 25' and the
second flange 26' and the post 19' project from a rear
of the housing 2'. A notch 30' at an intersection of the
second flange 26' and the fluke 27' permits turning of
the flange 26' outwardly.

A finger 33' on the housing 2' projects from the
housing 2', and overlies the second flange 26' and a por-
tion of the web 22' adjacent the second flange 26'. The
finger 33" is wider than the second flange 26', and pro-
vides a cushion against which an insertion force is ap-
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plied. The cushion is particularly useful for reducing dis-
comfort when an operator applies the insertion force by
manual labor without the use of a tool to apply the in-
sertion force. For example, the finger 33' can be fabri-
catedunitarily with the housing 2'. The finger 33' partially
envelops the second flange 26', adding strength to a
connection of the finger 33' and the second flange 26'".

With reference to Figures 14 and 16, a hook 34' on
the fluke 27' projects from the housing 2'. A circuit board
receiving space between the hook 34' and the first
flange 25'is adapted to receive the edge 17' of the circuit
board 8' between the hook 34' and the first flange 25'.
The hook 34' and the first flange 25', across the width
of the space, spans a thickness of the circuit board 8'.
A third edge 43' along the fluke 27' extends beside the
hook 34' and extends from the hook 34' to an intersec-
tion of the third edge 43" with the first edge 23'. A noich
44' at the intersection separates an inner end of the first
flange 25' from the third edge 43' and from the fluke 27".
The third edge 43" is adapted to stop against the edge
17' of the circuit board 8', and provides a pivot. The third
edge 43' registers in a rounded notch 17" in the edge
17" of the circuit board 17', and quickly locates the ap-
erture 10" and the post 19' in mutual alignment for inser-
tion of the post 19' into the aperture 10' when the third
edge 43' is against the notch 17" in the edge 17' of the
circuit board 8'. When the board mount 7' is pivoted rel-
ative to the circuit board 8', and an insertion force is ap-
plied to the second flange 26', the aligned post 19' and
aperture 10" are assembled with an interference fit, as
shown in phantom outline in Figures 14, 16 and 17.

With reference to Figures 14 and 16, a circuit board
8' must be positioned at an angle of elevation to pass
over the post 19' and under the hook 34'. In the embod-
iment of Figure 16, the post 19" is taller than the post
19'in the embodiment of Figure 15. While the taller post
19" is capable of interfitting with a circuit board 8' of rel-
atively larger thickness than is the shorter post 19', the
circuit board 8' of Figure 16 is positioned at a relatively
larger angle of elevation, particularly when the circuit
board 8' of Figure 16 is thicker than the circuit board 8'
of Figure 15.

Atip of the hook 34" in the embodiment of Figure 16
has an undercut clearance 45' to allow for insertion of
the circuit board 8', positioned at an angle of elevation,
into the clearance space. A curved end 46' on the hook
19', next to the undercut clearance 45', engages the cir-
cuit board 8', particularly when the post 19' is interfit
within the aperture 10', as shown in phantom outline. In
the embodiment shown in Figure 17, a hook 34'is ab-
sent. The third edge 43' provides a stop for the edge 17'
of the circuit board 8'. The third edge 43' can provide a
pivot, although the post 19" can be interfit with the ap-
erture 10', either by pivoting, as described with refer-
ence to Figures 15 and 16, or by sliding the third edge
43" along the edge of the circuit board 8'.
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Claims

1. An electrical connector (1) having an insulating
housing (2) including a plurality of contacts (9) in a
shroud (8), and a board mount system (7,7') for 5
mounting the housing to a printed circuit board
(8,8"), characterised by at least one shorting bar
(25) positioned at a selected one of multiple posi-
tions (29) in the shroud (3) and electrically intercon-
necting at least two of the contacts (9), multiple 70
openings (21) through the shroud about the periph-
ery thereof, each of the multiple positions (29) of the
shorting bar (25) being aligned with at least one of
the openings (21), whereby to permit the entry of an
extraction tool to remove the shorting bar. 15

2. The electrical connector of claim 1, wherein at least
one of the openings (21) extends through the mat-
ingend (4) of the housing (2) and is shaped to interfit
with a complementary shaped key (24) of an elec- 20
trical plug (19) matable with the connector.

3. The electrical connector of claim 1 or 2, wherein the
shorting bar (25) includes a conductive metal strip
(26) disposed within an insulating sheath (28) and 25
is removable from the connector through the mating

end (4) upon engagement of the extraction tool in-
serted through one of the openings (21).

30

35

40

45

50

55



EP 0 821 450 A1

| ‘@ \ éw_ N
\ § -._/ g
\\\\\ .'\é\§‘ :

g.
\o &\\\ AN ~

21

AWB‘—'- \
R \\“ \
R A\\\ o
\ frd |
| 47/

)

<
~



EP 0 821 450 A1

6 I~ 2

9 - ‘,/” }\\,_//é
N77/08

4\(—_/

S et N=r=
. [277777727

35
— %_%
[N | 1 |
T ,V;“j/i///f FZrz

/‘\2

Z

Ij(! f%éu

N




EP 0 821 450 A1

?;
rJ

21

3 22/ \4 / 31/L
1 2

.clllllH“”j—l i th )\

e 2 it

”“””HHNllllluum.“
H” “l““H“I[“l“““lllllllmuu




EP 0 821 450 A1

10



EP 0 821 450 A1

8 13

, \ WA
:F\Q 1000000000000000000000000B0G0OG0ODO0
0000 »1000000000000000000000000000000000

CN 7

1!

0 a::,_

L

L1

11




EP 0 821 450 A1

12



EP 0 821 450 A1

5
....... AL [
“m,'hll /@Z ];\ Tﬂ”h!. 'll”
| a@/d 2 5 e
t |

30 :Z'i/"g, =

13



EP 0 821 450 A1

29" | )7 T _,_1}\/-8

292_/__ \Z) t.?—:%_u“—]—{::z::_ ‘

—_— — — —_ .

5 (i L
/////ﬁ///s%//é/,/////
o I

25

2 6 e 75

‘I., 33’

14



EP 0 821 450 A1

N

(<

w/ SN\

/////////\///////////////

44 \33
LZry 75

//// ////X///////<//




EP 0 821 450 A1

Application Number

EP 97 20 2980

EUROPEAN SEARCH REPORT

European Patent
0 Office

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication. where appropriate. Relevant
of relevant passages te claim

Category

CLASSIFICATICN OF THE
APPLICATION (int.Cl.6)

HOL1R31/08

A EP 0 214 780 A (DU PONT) 18 March 1987

A US 4 482 198 A (CROWLEY DANIEL J) 13
November 1984

A US 4 516 817 A (DETERS PAUL M) 14 May 1985

i
TECHNICAL FIELDS
SEARCHED {Int.C1.6)
HOLR
|
The present search report has been drawn up for all claims
Flace of szarch Date of cempietion ot the search ] Examiner
= i
< §
< THE HAGUE 5 November 1997 | Horak, A
g —_— L
% CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
= S tent document. but published on. or
3 X . paficularly relevant if taken alone e
2 ¥ . paricularly ant if combined with another ] 7 the application
documeant of the same category Los c for other reasons
A _technological backgrourd RSP [P R R
= O non-writter cisclosure & membpar of the same patent famity. corresponding
< P imtermadiate cocumant decument

16




	bibliography
	description
	claims
	drawings
	search report

