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 SPECIFICATION

EDGE CONNECTOR FOR A PRINTED CIRCUIT BOARD

Field of the Invention
This invention generally relates to the art of
electrical connectors and, particularly, to a high density

edge connector for a printed circuit board.

" Background of the Invention

A popular type of electrical connector which is
used widely in the electronic industry is called an "edge
card" connector. An edge connector receives a printed

circuit board having a mating edge and a plurality of"

contact pads adjacent the edge. Such edge connectors have
an elongate housing defining an elongate receptacle or slot
for receiving the mating edge of the printed circuit board.
A plurality of terminals are spaced along one or both sides
of the slot for engaging the contact pads adjacent the
mating edge of the board. 1In many applications, such edge
connectors are mounted on a second printed circuit board.
The mating edge board or card commonly is called the
"daughter" board, and the board to which the connector is
mounted commonly is called the "mother" board.

' One of the problems with edge connectors of the
character described above centers around the ever-
increasing demands for high density electronic circuitry.
The terminals of such a connector are mounted in a housing
fabricated of dielectric material such as plastic or the
like. Not only are the terminals becoming ever-
increasingly miniaturized[ but their density within the
housing is becoming greater and greater. The terminals are
mounted in rows along the slot of the housing, with the
terminals being separated by a dielectric partition or wall
integral with the housing, and the housing includes side
walls for surrounding the terminals. The parameters of
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el ectrical connectors and, particularly, to a high density edge connector
for a printed circuit board. Background of the Invention A

popul ar type of electrical connector which is used widely in t&, ¢tronic
industry is called an "edge card" connector. An edge connecto Zﬁﬁgg{%%% a
printed circuit board having a nating edge and a pIurallty ofiﬁa ée 'nings
Zﬁjgfgﬂgaige ecepfgb ehgfqgﬁéfo?g§ﬁﬁg%@ﬁgﬁﬁg ?ﬁ%ﬁégggﬁg%gggg%gfqFﬁeEbFinted
circuit boar dOUSIgIQRATLiPNE hetmeen andaprospde sealternminnd sobebotmingi des
of the slot feaft RMEAGH NHhille ORHE A6h1PESeSILREENLebli®t in the housing
portions potentially providing insufficient support for the
5 terminals, but the stresses placed on the housing due to
the engagement of the terminals with an inserted circuit
board may result in the housing becoming warped, bent, or
otherwise disfigured. Other problems With the connector
housing and its structural features for accommodating
10 specific shapes of terminals usually revolve around the
small dimensional parameters required.

This invention is directed to improvements in
such edge connectors, particularly in the structural
relationship between the dielectric housing and the

15 terminals, including improvements directed to solving the
above problems.

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

provide a new and improved edge connector for a printed
20 circuit board.

In particular, the invention is directed to
applications wherein the printed circuit board has a mating
edge and a plurality of contact pads on one or both
opposite sides of the board adjacent the edge.

25 In the exemplary embodiment of the invention, the
edge connector includes an elongate dielectric housing
having a board-receiving face. An elongated slot is

disposed in the board-receiving face generally along a
longitudinal axis of the housing for receiving the edge of
30 the printed circuit board. A plurality of pairs of
transversely spaced apart terminal-receiving cavities are
provided on opposite sides of the slot defining two rows of
cavities lengthwise of the housing. The pairs of
transversely spaced cavities are separated by transverse
35 walls extending generally perpendicular to the longitudinal
e
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natfng edge of the board. In nmany applications, such edge connectors are
nmounted on a second printed circuit board. The mating edge board or card
copmonly is called the "daughter” board, and the board to whi Cﬁh‘f‘]ﬁﬁr

connect or

I's mounted commonly is called the "nother” board.
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in each pair is disposed in a respective one of the
transversely spaced terminal-receiving cavities. Recesses
are provided in the transverse walls at positions for
accommodating carrier strip cutoffs projecting from the
terminals received in the cavities. The carrier strip
cutoffs are located between opposite contact ends and tail
ends of the terminals. The recesses are of a sufficient
size to allow the terminals, in the area of the carrier
strip cutoffs, to move freely relative to the housing.

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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termnals being separated by a dielectric partition or wall integral with
t he housi ng, and the housing includes side walls for surrounding the

term nal s. The paraneters of providing a very high density ¢ RRGHIOT
results in the housing portions between and around the terninagg_gggogbng
2

Brief Description of the Drawings
| 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 reference
to the following 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 perspective view of an electrical

10 connector for incorporating electrical terminals fabricated
according to the invention, in conjunction with a
fragmented depiction of an edge of a printed circuit board
insertable into the connector;

FIGURE 2 is a fragmented front elevational view

15 of the connector housing;

FIGURE 3 is a fragmented top plan view of the
connector housing of Figure 2;

FIGURE 4 is a fragmented bottom plan view of the
connector housing of Figure 2;

20 FIGURE 5 is an enlarged vertical section taken
generally along line 5-5 of Figure 1;

- FIGURE 6 is a view similar to that of Figure 5,
but with the terminals removed;

FIGURE 7 is a vertical section through the

25 housing similar to Figure 6, but of an adjacent pair of

‘ terminal-receiving cavities;

FIGURES 8 and 9 are side elevational and plan
views, respectively, of one of the two different shapes of
terminals;

30 FIGURES 10 and 11 are side elevational and plan
views, respectively, of the second shape of terminals;

FIGURE 12 is a fragmented perspective view of an
elongate strip of electrical terminals still interconnected
by the main carrier strip and the mid-carrier strip;
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‘extfenely thin. Not only does this result in the housing portions
potentjally providing insufficient support for the term nals, but t he

stresses placed on the housing due to the engagenent of the t s
an inserted circuit board may result in the housing becon1ng
S

or otherw se disfigured. O her problens wi th the connector
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particul arl ¥odnieg tiifto sg}{éJcédH Oqﬁx%ﬂ%x?%ﬁﬂ"ﬂi?ﬁté’ﬁ% the dielectric

housi ng and the termnals, includlng Inprovenents ditected to solvin
above probl ens. FIGURE 14 is "a plan view of the stamped an
5 formed strip of terminals as shown in Figure 12;

FIGURE 15 is a side elevational view of the
elongate strip of terminals in Figure 14;

FIGURES 16A-16C are schematic illustrations of
processes during the fabrication and subsequent use of the

10 elongate strip of terminals;

FIGURE 17 is an enlarged vertical section similar
to Figure 5 showing an alternate embodiment of the
connector housing;

FIGURE 18 is an enlarged fragmented bottom plan

15 view of a portion of the connector housing showing a
plurality of terminal receiving cavities and one cavity
modified as shown in Figure 17;
. FIGURE 19 is an enlarged vertical section similar
to Figure 5 showing still another alternate embodiment of
20 the connector housing; and

FIGURE 20 is an enlarged vertical section taken

generaily along line 20-20 of Figure 4.
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Summary of the Invention An object, therefore, of the invention is
to proyvide a new and i nproved edge connector for a printed circuit board.

In.particular, the invention is directed to applications wherej ﬁ
printed circuit board has a mating edge and a plurality of conﬁé%% g ga
one or both opposite sides of the board adjacent the edge.

e o o eBeCLIELL BLobhPol PUATLEDne | DEPUOPLAORABEAehEC) LI%S o1

el ongate di eFeCtrTc fousl CErving face. An el ongat ed
slot is disposed in thEeﬁgar@lngeteuvhﬁgdrm@n@%nm@mafaﬁmr@@ll and

first to Figures 1-4, an elongated electrical connector,
generally designated 20, of the edge card type is shown.
5 The connector is typical of this type of electrical
connector in that it includes a unitarily molded, elongate
housing 22 defining a board-mounting or terminating face
22a and a board-receiving face 22b. The board-receiving
face 22b includes an elongate receptacle or card slot 24
10 for receiving a mating edge 26 of a printed circuit board
28. A plurality of terminals (described hereinafter) are
spaced along both sides of slot 24 for engaging contact
pads 30a and 30b adjacent mating edge 26 on both sides of
printed circuit board 28. It can be seen that contact pads
15 30a and 30b are'in two rows, with the row of contact pads
30b being closer to edge 26 than the row of contact pads
30a. Each of the rows 30a and 30b is generally parallel to
matiﬁg edge 26. Lastly, a polarizing rib 32 sgpans slot 24
for insertion into a polarizing notch 34 in edge 26 of the

20 printed circuit board to ensure the board is properly
oriented endwise within the slot relative to the elongate
~ connector.

In many applications, edge card connectors, such
as connector 20, are mounted on a second printed circuit
25 board. The mating circuit board 28 commonly is called the
"daughter" board, and the board 29 (Fig. 5) to which the
connector is mounted commonly is called the "mother" board.
Connector 20 is of this type and includes three boardlocks
35 for insertion into appropriate mounting holes in the
30 mother board. A plurality of standoffs 36 project
downwardly from board-mounting face 22a of housing 22 a
predetermined distance to space the housing from the mother

board upon placement thereon.
Figures 1 and 3 best show that elongate housing
35 22 of connector 20 has two rows of terminal-receiving
cavities or passages extending lengthwise of the housing
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longi tudinal axis of the housing for receiving the edge of the printed
circuit board. A plurality of pairs of transversely spaced apart

termnal -receiving cavities are provided on opposite sides of ot
defining two rows of cavities Ilengthwise of the housing. T .7qg%rs
of transversely spaced cavities are separated by transverse\Mﬁqs extendi ng

generally p | t e longitydi ' ral | f.
term nal s afieqf%géelf%?ﬁ%aqtlh% ttro agg\ée?:lg}e@?&u‘g%%%%da xfééfér# naé- %éggil\ﬁghg
cavities. ormheon epathapf gppoisitgaisidesorfepnd lebni4ct pFagh aew

opposi te si dgfRiaddGarPrd iEthf g/ ide Y b NFAREHNY shaped first
and second cavities 38a and 38b. In addition, the shapes
5 within one row are offset relative to the other row by the
distance between adjacent cavities. As a result, each
first cavity 38a has a differently shaped second cavity 38b
on both sides of it within its row and as well as an
additional second cavity 38b laterally across card slot 24
10 in the other row of cavities.

More particularly, referring to Figures 5-7 in
conjunction with Figures 1-4, housing 22 includes a series
of the pairs of first and second cavities 38a and 38b with
one pair of the cavities shown in each of Figures 5, 6 and

15 7. Figures 5 and 6 show first cavity 38a on the left-hand
side of slot 24 with second cavity 38b on the right-hand
side of the slot. Conversely, Figure 7 shows one of the
firsﬁ cavities 38a on the right-hand side of slot 24,
whereas second cavity 38b is shown on the left-hand side of

20 the slot. These depictions in the drawings illustrate that
the first and second cavities 38a and 38b alternate
lengthwise of the connector housing on opposite sides of
the slot. All of the adjacent cavities in each row thereof
are separated lengthwise along the housing by transverse

25 walls 40.

Still referring to Figures 5-7, a reinforcing rib
42 is disposed in the lower half of the housing separating

‘the two cavities 38a and 38b in each pair thereof. The
reinforcing ribs 42 not only separate the cavities, but
30 also span the cavities and are integrally molded between

transverse walls 40 to provide support for the walls and
allow the walls to be molded as thin as possible, thereby
enhancing the high density nature of the connector. All of
the reinforcing ribs between adjacent cavities 38a and 38b
35 are located along a longitudinal centerline "C" of housing
22 (Fig. 3) immediately below slot 24 as can be seen by
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3 1in each pair is disposedin a respective one of the transversely spaced
term nal -receiving cavities. Recesses are provided in the transverse walls
at positions for accommodating carrier strip cutoffs prOJectlng fromthe

terminals received in the cavities. The carrier strip cutoff AEEQTIocated
between opposite contact ends and tail ends of the terninals. 9nt87eg€sses
are of a sufficient. sl 281008 kA e LI Sealh LOERLERSL 1 £7 IO

is tapered, as at 44, at its bottom end to provide a

camming surface for engaging the terminals and assisting

during insertion of the terminals into first and second

5 cavities 38a and 38b, as described hereinafter. Therefore,

it can be understood that reinforcing ribs 42 perform a
multitude of functions.

Each second cavity 38b includes an enlarged

recess 46 and an inner press-fit terminal retention slot 48

10 in each of its transverse walls 40, as well as an upper
prelocading wall 50, all for different purposes in
cooperating with a respective terminal inserted into the
cavity. Similarly, each cavity 38a includes an enlarged
recess 52 and an outer press-fit terminal retention slot 54

15 in its transverse walls 40, as well as a preloading wall
56, again for cooperating with a respective terminal
inserted into the cavity. It can be seen that preloading
wall 56 of cavity 38a is shorter than preloading wall 50 of
cavity 38b.

20 A plurality of retention bosses 57 are molded
integrally with housing 22 in alignment with terminal-
receiving cavities 38b whereby the cavities extend through
the retention bosses. Actually, the retention bosses are
"split" portions of housing 22 projecting downwardly from

25 transverse walls 40 on opposite sides of terminal-receiving
cavities 38b adjacent the lower portions of the retention
sections of the terminals received in the cavities as
described below. As best seen in Figure 5, the standoffs
36 extend downward from board-mounting face 22a of housing

30 22 slightly further than retention bosses 57 extend
downward. As a result, the retention bosses will not
contact printed circuit board 29 when the connector 20 is
mounted thereon.

As shown in Figures 4 and 20, a recess 39 is

35 1ocated-adjaCent the opposite ends of the rows of terminal
receiving cavities 38a and 38b. In addition, a pair of
8

This Sheet Has Been Replaced

||II|I| TS




strfp cutoffs, to nove freely relative to the housing. O her
obj ect s, features and advantages of the invention will be apparent fromthe
follomnng detail ed description taken in connection with the accquanylng
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recesses 39 are located on opposite sides of center
boardlock 35¢ which is aligned with and positioned below
polarizing rib 32. These recesses 39 extend laterally from
the longitudinal axis of the housing at least as far as the
5 terminal receiving cavities 38a and 38b, and preferably
slightly further. In the wvertical direction, they extend
in a manner similar to cavities 38a and 38b although they
do not extend through board-receiving face 22b of the
housing. These recesses 39 provide additional flexibility

10 to the plastic housing at the inner and outer press-fit
slots 48 and 54 adjacent the ends of the housing and the
center boardlock 35c¢ in order to reduce the likelihood of
cracking of the housing. 1In addition, they also reduce
shrinkage of the plastic.

15 Generally, electrical connector 20 includes a
series of simple cantilevered beam terminals along each
side of slot 24. The terminals of such series include
first and second shapes, generally designated 58a and 58b,
respectively, that are inserted into cavities 38a and 38b,

20 respectively, in the direction of arrows "A" (Fig. 5).

More particularly, referring to Figures 8 and 9
in conjunction with Figure 5, first terminal 58a insertable
into a respective one of the cavities 38a includes a
generally planar base portion 60 having a retention section

25 62 with outwardly projecting barbs 62a (Fig. 9) on opposite
side edges thereof. A tail portion 64 projects from one
end 60a of base portion 60 and includes a tapered tip 64a.
A resilient spring arm or beam 66 extends from a second,
opposite end 60b of the base portion at approximately a 24°

30 angle thereto. The spring arm includes a first generally
straight section 66a that extends up to an inwardly bowed
contact section 66b, which projects into slot 24 as best
seen 1in Figure 5. Although difficult to see in the
drawings, straight section 66a is tapered so it is widest

35 adjacent base 60 and narrowest adjacent contact section
66b. This reduces stress concentrations in the arm 66. A
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Brief Description of the Draw ngs The features of this invention
which are believed to be novel are set forth with particularity in the
append- ed clains. The invention, together with its objects and t he
advant ages thereof, may be best understood by reference to t he® ?%i?&%g
description taken in conjunction with the acconpanying dramﬁnd%
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el evati onal aFeupte transition section 66e extends between lead-in
5 section 66c and upper arm section 66d in order to permit
the lead-in section to have its desired angle relative to
- vertical to provide a low insertion force yet position
upper arm section 66d generally 'vertically to engage
preloading wall 56. As best seen in Figure 5, the lead-in
10 section 66c extends from slot 24 slightly into cavity 38c
to ensure that the edge 26 of card 28 initially engages
lead-in section 66c¢. Finally, the tip 66f of arm 66 is
coined or chamfered to prevent stubbing while inserting the
terminal 58a into cavity 38a during the assembly process.

15 Finally, Figure 9 shows a pair of protrusions 68
at opposite side edges adjacent second end 60b of base
portion 60 which are the result of severing the terminal
from a mid-carrier strip 82 (described hereinafter). 1In
essence, these protrusions comprise cutoffs of the carrier

20 strip. When each terminal 58a is inserted into its
respective cavity 38a, cutoffs 68 are aligned with enlarged
recesses 52. The recesses are sufficiently large and deep
enough to prevent any interference with the cutoffs and to
allow free movement during insertion of the terminal into

25 the housing in the area of the cutoffs.

Referring to Figures 10 and 11 in conjunction
with Figure 5, each of the second terminals 58b includes a
generally planar base porﬁion 70 having a retention section
72 which includes barbs 72a at opposite side edges thereof.

30 A tail portion 74 projects from one end 70a of base portion
70 and includes a tapered tip 74a. A resilient spring arm
or beam extends from a second, opposite end 70b of the base
portion 70. The spring arm 76 includes a generally
horizontal first section 76a extending from the base at

35 approximately a 90° angle thereto and leads to a generally

—_—
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of the connector housi ng; FIGURE 3 is a fragnented top plan view
of the connector housing of Figure 2; FIGURE 4 is a fragnented
bot,t om pl an view of the connector housing of Figure 2; D Fl GURE 5
is an enlarged vertical section taken generally along I|ine 5-5F8TE ure 1
FIGURE 6 is a viewsinilar to that of Figure 5 but with the t&@émldd &

TIVE pracel O SRUELbCeBeLeR | oI LE JOTL
cavities; transitipnGgreS i®nafécotherebetiweenevaki generahilypbanaights,
respectivelytnghdonge@fidhe 7680 &ifd SN ErahaRctYcal section 76b at
approximately a 38° angle thereto and ends in an inwardly
5 bowed contact section 76e. Although difficult to see, such
third section is tapered to reduce stress concentrations
within the beam. A relatively steep lead-in section 76f
extends away from contact section 76e where it intersects
with an arcuate upper transition section 76g. As best seen
10 in Figure 5, lead-in section 76f extends from slot 24
slightly into cavity 38b to ensure that the edge 26 of card
28 initially engages lead in-section 76f. A generally
vertical upper arm 76h for engaging preload wall 50 extends
upwardly from upper transition section 76g and ends in
15 curved or arcuate tip 76i. The curved tip minimizes the
likelihood of stubbing of the terminal while inserting the
‘terminal 58b into cavity 38b during the assembly process.
' Somewhat similar to first terminal 58a, each
second terminal 58b also includes mid-carrier cutoffs 78
20 which become located between enlarged recesses 46 of the
respective cavity. The recesses 46 are sufficiently large
and deep to allow for free movement of horizontal section
76a and vertical section 76b relative to the housing both
during insertion of the terminal into the housing as well
25 as operatively when fully inserted therein and a daughter
printed circuit board 28 is inserted into slot 24.

In comparing Figures 6 and 7, it can be seen that
housing 22 has side walls 22c and 22d bounding the outsides
of cavities 38a and 38b. Since the cavities 38a and 38b

30 alternate along the length of housing 22, the thickness of
side walls 22c and 22d also alternate along the length of
the housing. The thicker portion of the side walls 22¢ and
22d is designated 80a and associated with cavity 38a while
the thinner portion is designated 80b and associated with

35 cavity 38b. The thickened portion 80a of the side wall
provides additional support for transverse walls 40 of

11
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FI GURES 10 and 11 are side elevational and plan views,
y, of the second shape of term nals; FIGURE 12 is a

still interconnected by the main carrier strip and the md-car
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press-fit into slots 54 in the transverse walls. In fact,
it can be seen in Figures 6 and 7 that press-fit slots 54
are located immediately adjacent the thickened portions 80a
of the side walls. As such, it can be seen in Figure 5
that base 60 of first terminal 58a is next to and supported
by the thicker portion 80a of the side wall on one side.
This assists in preventing movement of any portion of the
terminal except spring arm 66.

Figures 17 and 18 show an alternate embodiment
wherein a modified first cavity 38a’ extends slightly
further into sidewall 22c as compared to an unmodified
first cavity 38a. This provides additional flexibility at
the end of transverse wall 40 adjacent side wall 22c’. The
extension 59’ of cavity 38a’ can best be seen in Figure 18
wherein a second cavity 38b is shown between a modified
first cavity 38a’ and an unmodified first cavity 38a. The
width of the extension 59’ between transverse walls 40 is
less than the width of the main portion of cavity 38a’. 1In
the alternative, as shown in Figure 19, the extension 59’'
could be widened so that the width between the transverse
walls 40 is uniform throughout cavity 38a’’, including
extension 59/’. In either case, since the width of the
extension 59’ is still less than the distance across
cutoffs 68, terminal 58a is still supported along base 60
to prevent outward deflection thereof.

It can be seen in Figure 5 that the tips 64a of
tail portions 64 of terminals 58a and the tips 74a of tail
portions 74 of terminals 38b all substantially lie in a
common plane generally parallel to the mother board 29. 1In
use, all of the tails will be inserted into holes in the
mother board and, generally, the circuit traces on the
mother board are generally coplanar. It is desirable to
have the electrical paths through both shapes of terminals
58a and 58b be of equal lengths, while still having the
terminals engage the contact pads 30a and 30b (Fig. 1)

12
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5 FIGURE 14 is a plan view of the stanped and fornmed strip of
termnals as shown in Figure 12; : FIGURE 15 is a side el evationa
view of the elongate strip of terminals in Figure 14; Fl GURES
16A- 16C are schematic illustrati ons of processes during the f %i}$§57§n and
subsequent use of the elongate strip of term nal s; s an

enlargod ver () ool S9elion i MIALE HAUR DohAAP A Al HiFitent
levels, as described above. It can be seen that contact
sections 66b of terminals 38a engage contact pads 30a at a
_ different level than contact sections 76e of terminals 58b.
5 This permits an increase in density of the terminals
without substantially increasing the insertion forces.
Although the contact sections 76e of terminals 58b are
closer vertically to mother board 29 than the contact
sections 66b of terminals 58b, the electrical paths through
10 the terminals between the contact sections and the tips of
the tails are substantially equal. In addition, the
specific shapes of the spring arms of terminals 58a and 58b
provide for substantially similar normal forces on contact
pads 30a and 30b since the spring arms have substantially

15 similar spring rates and are deflected equal amounts.
During assembly, the terminals 58a and 58b are
inserted into their respective cavities 38a and 38b from
the bottom or terminating face 22a of the housing. As the
terminals enter their respective cavities, their respective
20 contact section 66b and 76e initially contact the tapered
lower portion 44 of center reinforcing rib 42 that
separates the two cavities 38a and 38b. The contact
sections 66b and 76e slide along the center rib 42 until
they reach slot 24. A tool (not shown) generally shaped
25 like edge card 28 is positioned within slot 24 in oxrder to
further deflect the contact arms 66 and 76 of the two
terminals 58a and 58b. By engaging this tool, the
generally vertical upper arms 66d and 76h of the two
terminals are properly positioned so that they will slide

30 behind their respective preloading walls 56 and 50.

As the terminals are inserted into their
respective cavities, their respective cutoffs 68 and 78
enter recesses 52 and 46. Since the distance between the
recesses 52 in the transverse walls 40 on opposite sides of
35 cavity 38a is greater than the width across cutoffs 68, the
cutoffs 68 do not bind or engage the recesses during

13
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FIGUﬁE 18 is an enlarged fragnented bottom plan view of a portion of the
connect,or housing showing a plurality of termnal receiving cavities and

one cavity nodified as shown in Figure 17; ~ FIGURE 19 is an
enl arged vertical section simlar to Figure 5 showing still anBﬂW@ﬁT <
al ternate enbodi nent of the connector housing; and Fl 86RE8J0SGs an

enlarged vertigal..sgat! Oﬂiﬁg\bf e IS adilé{:a%lc%n%eltiwg%nzgigr(%sgérsigvl«rjarlflg '
40 at recesses 46 1is larger than the distance across

cutoffs 78 so that the cutoffs 78 also do not bind or

engage the walls of the recesses during insertion of the

5 second terminals 58b. As the first terminal 58a is
inserted into its final position, retention section 62,

including barbs 62a, are press-fit into outer retention

slot 54 (Fig. 6). During such insertion, the barbs 62a
skive or dig into the side walls of the slot 54 to retain
10 the terminal within the housing. Likewise, during

insertion of second terminal 58b, the retention section 72,
including barbs 72a, are press-fit into inner retention
slot 48. During such insertion, the barbs 72a also skive
or dig into the side walls of slot 48 to retain the
15 terminal 58b within the housing.
Figure 12 shows the different shapes of terminals
58a and 58b after fabrication and as integral components of
a sﬁamped and formed elongate strip of electrical
terminals, generally designated 81. First and second
20 terminals S58a and 58b, respectively, alternate lengthwise
of elongate strip 81. The series of alternating terminals
are joined by a mid-carrier strip 82 and a second carrier
strip 84.
Still referring to Figure 12, mid-carrier strip
25 82 joins first and second terminals 58a and ‘58b,
respectively, at the base portions 60 of the first
terminals 58a and the vertical sections 76b of the spring
arm 76 of the second terminals 58b. This mid-carrier strip
82 facilitates forming of the lower portion of second
30 terminals 58b, as described in greater detail below.
Second carrier strip 84 is used in a conventional
manner to index the strip of terminals through appropriate

processing machines. .To that end, carrier strip 84
includes a plurality of indexing holes 86 as is known in
35 the art. It should be noted that carrier strip 84

interconnects only alternating ones of the tail portions of
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6 Detailed Description of the Preferred Enbodi nent Referring to

the drawings in greater detail, and first to Figures 1-4, an el ongated

el ectrical connector, generally designated 20, of the edge card tége S
shown. The connector is typical of this type of electrical conRBEESE in
that it includes a unitarily nolded, elongate housing 22 deflnPﬁglﬁ7 5G

boar d- nount i t ing f d a_board- e, 22b.
poar 0.1 6cei VPN FAZBESN GRS ‘art ) Rt PRk cftatte Bt S1ETE 24

for receivingeammaalsgsedge 26 of a printed circuit board 28. A plurality

of termnals (describegiBﬁEQiE%fgﬁghsaE%e stamping step in the method

of fabricating elongate strip 81 (Fig. 12) of electrical
5 terminals 58a and 58b prior to forming such terminals. 1In
particular, Figure 13 shows a flat blank "B" which has been
stamped of sheet metal material. The flat outline of
terminals 58a and 58b can be‘seen in Figure 13, before the
terminals are formed, and with the terminals alternating
10 along the elongate strip and joined by mid-carrier strip 82
and second carrier strip 84. This view clearly shows how
the second carrier strip is joined to the tips 64a of tail
portions 64 of only the first shape of terminals 58a. This
allows the portions of terminals 58b below the mid-carrier
15 strip 82 to move freely during the forming operation
relative to the second carrier strip 84.
Figure 14 shows the elongate strip 81 of Figure
13 after it has been fully formed. 1In essence, Figures 14
and 15 correspond to the perspective view of Figure 12. 1In
20 particular, blank "B" (Fig. 13) is shaped by appropriate
forming processes to define the configurations of spring
contact portion 66 of terminals 58a and spring contact
portion 76 of terminals 58b as well as base 70 and tail 74
of terminals 58b. Figure 15 clearly shows how the forming
25 of terminals 58b is effective to bring the tips 74a of tail
portions 74 into substantially the same plane as the tips
64a of tail portions 64 of terminals 58b. In essence, the
vertical distance that tail portions 74 of terminals 58b
extend from mid-carrier strip 82 has been shortened because
30 the portions of terminals 58b below the mid-carrier strip
are formed relative to second carrier strip 84. Figures 12
and 15 clearly show how this forming step is effective to
move retention sections 72 and tail portions 74 of
terminals 58b out of the plane of retention sections 62 and
35 tail portions 64 of terminals 58a.

AR
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spaced al ong both sides of slot 24 for engagi ng contact pads 30a and 30b
adj acent mating edge 26 on both sides of printed circuit board 28. It can
be seen that contact pads 30a and 30b are in two rows, with th L of
contact pads 30b being closer to edge 26 than the row of contag §§§ éOa
Each of the rows 30a and 30b is generally parallel to mating e

Lastly, a polarizing rih. ns; sl 9 f i ng nt p I ng
notch 34 in edge 26 of b?ﬁgg t?‘ﬁt écel rtcluna %(%laerd %&éﬁgﬁr&e ?%gobgla};%dhz
properly orieaslaelc'ewwi s:athtl.lesn 38 widt38k] anidecavrihe etaigatéd is

connector. gevered, ! MrHBNYs8b8Lif ﬁtgeapm ST LEOPPECERT SndS Upd), as

connector 20, are nounted on a Seco circult board. The mati ng
circuit boarBaQBeﬁonﬁhﬂmy-W%V%%HIéﬂ’tﬁérform a relatively expensive

5 "deburring" process to remove cutoffs 68 and 78, the
recesses 46 and 52 of the housing 22 are dimensioned so
that recesses 46 and 52 freely accept the protruding
cutoffs whereby the cutoffs do not interfere with either
insertion of the terminals into their respective cavities

10 or movement of spring contact portion 76 of terminals 58b
once they are fully inserted. Eventually, either prior to
or after insertion of the terminals into their respective
cavities, main carrier strip 84 is severed, as at 90 in
Figure 14, to remove the carrier strip from terminals 58a.

15 As stated above, retention bosses 57 are molded
integrally with housing 22 in alignment with terminal-
receiving passages 38b, and the retention bosses actually
are "split" portions of housing 22 on opposite sides of
terminal-receiving cavities 38b adjacent lower portions of

20 retention sections 72 of terminals 58b. In other words, in
order to minimize the wvertical amount of housing above
board-mounting face 22a utilized to retain terminals 58b
(which maximizes the vertical height usable for the contact
beam 76 of the terminal 58b), retention bosses 57 extend

25 downward below board-mounting face 22a in order to provide
additional material to retain the terminals within the
housing. At least portions of the retention sections of
terminals 58b may be located in the passages through
"split" retention bosses 57. In essence, this enables the

30 retention sections of terminals 58b to project downwardly
below bottom board-mounting face 22a of the housing and
still be surrounded by sufficient plastic material of the
housing to effect a retention function for the terminals
between the retention sections and the housing. As a

35 result, a longer portion of terminals 58b may be used for
the spring contact portions 76. This concept is more fully

16 ~ This Sheet Has Been Rep
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-"daﬁghter" board, and the board 29 (Fig. 5) to which the connector is
mounted comonly is called the "nother" board. Connector 20 is of this type

and includes three boardl ocks 35 for insertion into appropria ting
holes in the nother board. A plurality of standoffs 364 14+F

downwardly from board-nounting face 22a of housing 22 a predeter"mnegiG

di stance 0 SRARGINE HPUSIANT SLOML NGy T8 hora bogE d 1DORCR! SERUBRL Bher eon.

Figures 1 a ow that elongate holsing 22’ of connector 20 has two
rows of ter %S apscapgiggedatrt Fag @ﬁsm@é the PHeesytl RYERRILSB -of the

housi ng gengrraldoufed al €l sheul@epkongiderdibald atat 0fid hepiessbpgtnhane on
each of opposite sides of card slot 24. Each row ,

different shapes of terminals 58a and 58b, the electrical

5 path lengths from the contact portions to the tails of the
terminals are substantially the same.

Lastly, Figures 16A-16B show how elongate strip

81 of terminals 58a and 58b (shown in Figures 12, 14 and

15) comprise an article of manufacture for subsequent

10 operations and/or use. In particular, Figure 16A shows

strip 81 leaving a die 92 after the final step of stamping

and forming the strip into the configuration of Figure 12.

The strip is wound onto a reel 94 in the direction of arrow

"B" for subsequent processing steps. Figure 16B shows

15 strip 80 being wound off of reel 94 in the direction of

arrow "C" to a plating station 96 whereat certain portions,

such as the contact sections of the terminals, are plated

with highly conductive material, such as gold. The plated

strip then is fed in the direction of arrow "D" onto a

20 second reel 098. This plating operation normally takes

place at a different location than the stamping and forming

operations as represented by die 92 in Figure 16A. In

fact, the plating operation may take place in different

buildings from the stamping and forming operations. Reel

25 98, with plated strip 81 wound thereon, then may be shipped

to a further location as indicated by Figure 16C where the

strip is unwound from reel 98 in the direction of arrow "E"

for further use. For instance, the strip may be unwound at

its final destination for inserting terminals 58a and 58b

30 into connector housing 22 of connector 20, as described
above.
) b Shiet ﬁiilﬁclnliciliced



l.ncludes an alternating series of differently shaped first and second
cavities 38a and 38b. In addition, the shapes within one row are offset
‘relative to the other row by the di stance between adj acent cavities. As a
result, each first cavity 38a has a differently shaped secondPBEENFy 38b
on both sides of it withinits rowand as well as an

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

5 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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addftional second cavity 38b laterally across card slot 24 in the other

of cavities.
conjunctlon

More particularly, referring to Figures 5-7 in

row

with Figures 1-4, e gqgrdes a series of the pairs of
first and second cavities 38a| HHHI |““a“u pair of the caBAT shown
I qu

in each of Figures 5, 6 and

| eft - hand si

res % and 6 show first cavidy1$3aSsh the

| eft - hand si de OI slot 24 mnth second caV|ty 38b on the right-hand side of
t he slot. ely, Figure 7 shows one of the first cavities 38a on the

right-hand side of slat. 24a poshepulieccdyt ceand yeB8btrscabowonaectbe

that the fi rf%f% déé;g‘{:%ll t%&vﬁr@e %@péckgq%%l? I%lrekrecr%{tg eng?h\illmI gghrg?tfh

connect or howitagtopagpesitareritddhefedge, comprising:

5

10

15

20

25

30

an elongated dielectric housing including

a board-receiving face,

an elongated slot disposed in the board-receiving
face generally along a longitudinal axis of the housing for
receiving said edge of the printed circuit board,

a plurality of terminal-receiving cavities spaced
along the slot and separated by transverse walls of the
housing, said walls being generally perpendicular to the
longitudinal axis;

a plurality of terminals, each terminal being
received in one of the terminal-receiving cavities, each
terminal including a tail section for securing to a circuit
member, a resilient spring arm having a contact section for
contécting one of said contact pads and a retention section
for securing the terminal within the housing, the terminals
having been stamped from an elongate strip of conductive
material and Jjoined by a carrier strip adapted to be
severed to define carrier strip cutoffs projecting
laterally from said terminals, said carrier strip cutoffs
being located on said spring arm of at least some of said
terminals; and

recesses in the transverse walls of said housing,
said recesses being positioned and dimensioned for
accommodating said carrier strip cutoffs projecting £rom
terminals received in the cavities, at least some of said
recesses being of a sufficient size to allow the spring arm
of said at least some of said terminals to move freely
relative to the housing in an area of the carrier strip
cutoffs.
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the slot. All of the adjacenr‘EEVTFTEE_TﬁfEEEh row t hereof are separated

| engt hwi se al ong the housi ng, | 1's 40. Still
referring to Figures 5-7, %Imﬂﬂmmmmmz is disposed in

hal f of the housing separatifng e two éavlfties 38a and 38b i > Eﬁar

t her eof . The reinforcing ribs 42 not only separate the cavities,” b al so

span the cavities and:fre 3 aﬁgléﬁ?ﬂpl%%% Q%%%?%ﬂe%%@&%& rggnwgkké A0 to

provi de support for tHe ow t to be nold In as
possi bl e, thtﬁrerBﬁJémh?amhergexmsmghceléms?rysmnr euspffrearennecased All

of the rei nfialiGiduh ' ippdaalaeenAtadeentn@aVi 44 &S é&ﬂ@nc&ﬁa@ e hpeat ed
al ong a Iongg;udjnal Cénterline "C" of housing 22 (Fig. 3) Imrediately

bel ow sl ot &k be seen by

5 3. The push-pull edge card electrical connector
of claim 1 wherein the retention sections of at least some
of the terminals are press-fit between the transverse walls
of respective ones of the terminal-recei#ing cavities, and
the recesses for the carrier strip cutoffs of said at least

10 some of the terminals are spaced from the retention
sections thereof. |

4. The push-pull edge card electrical connector
of claim 1 wherein the spring arm of the second shape of
terminal includes a £first generally horizontal section

15 extending generally perpendicularly from said base, a
second generally vertical section extending generally
perpendicularly from said first section and offset from the
plane of said base, a third elongated section -extending
upward from said second section at an acute angle thereto,

20 a fourth curved contact section extending from said third
section and within said slot, a fifth section extending
from said fourth contact section and at an obtuse angle
relative to said third section, and a distal end including
a preload arm positioned against a preload rib of said

25 housing and above said contact sectionm.

5. The push-pull edge card electrical connector
of claim 1 wherein said terminals are of a simple
cantilevered beam type.

6. The push-pull edge card electrical connector
30 of claim 4 wherein said distal end of the spring arm of
each said second terminal is generally S-shaped.

20 This Sheet Has Been Rerlaced
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conparing Figures 6 and 7. Lastly, each reinforcing rib 42 is tapered, as
at 44, at its bottomend to provide a camm ng surface for engaging the

term nals and assisting during insertion of the terninalsilﬂ(bf' and
second REPLACE S(;S,HEET
cavities 38a and 38b, as described hereinafter. Therefore,

7. The push-pull edge card electrical connector
of claim 4 wherein said third section of said second
terminals is tapered.

8. The push-pull edge card electrical connector
5 of claim 4 wherein said third section of said second
terminals extends into the slot and through the plane of

said base.

9. The push-pull edge card electrical connector

of claim 4 wherein said distal end of said second terminals

10 includes a sixth curved transition section extending from
said fifth section to said prelocad arm.

10. The push-pull edge card electrical connector
of claim 1 wherein said retention section of the base
portion of each terminal of the first shape is press-fit

15 . between a pair of said transverse walls on opposite sides
of the first cavities.

e

O
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it can be understood that reinforcing ribs 42 performa nultitude of

functi ons. Each second cavity 38b includes an enlarged recess 46
and an inner press-fit termnal retention slot 48 in each of its transverse
wal |s 40, as well as an upper preloading wall 50, all for diff&#

pur poses |n cooperating with a respectlve terminal inserted i m% 1%k SG

cavity. lgﬁ | \Vi 3 cludes an enl arged recess 52 and an
out er press+fi cc.:'I.'fc?EChn?%ﬁc]%(r S é\'jt 54 in |ts transverse walls 40, as

wel | as a prEHGE 51 Ry ol QAR t h a respective
terminal inserted into the cavity. It can be seen t hat preloading wall 56
of cavity 38a is shorter than preloading wall 50 of cavity 38b.

A push-pull edge card electrical connector is

adapted for receiving an edge of a printed circuit board
5 having contact pads on opposite sides of the board adjacent
the edge. The connector includes an elongated dielectric
housing having a board-receiving face. An elongated slot
is disposed in the board-receiving face generally along a
longitudinal axis of the housing for receiving the edge of
10 the printed circuit board. A plurality of pairs of
transversely spaced terminal-receiving cavities are
disposed on opposite sides of the slot defining two rows of
cavities lengthwise of the housing. The pairs of

transversely spaced cavities are separated by transverse
15 walls extending generally perpendicular to the longitudinal
axis of the housing. A plurality of terminals are received
in the transversely spaced cavities. The terminals are in
pairs for engaginé the contact pads on opposite sides of
the printed circuit board. One terminal in each pair is
20 disposed in a respective one of the transversely spaced
cavities. Recesses are provided in the transverse walls
between the cavities for accommodating carrier strip
cutoffs projecting from the terminals. Different length
preloading walls are provided in the housing for preloading
25 spring contact portions of the terminals.

I —
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A plurality of retention bosses 57 are nolded integrally with housing 22 in
alignment with termnal- receiving cavities 38b whereby the cavities extend
t hrough the retention bosses. Actually, the retention bosses are "split"
portions of housing 22 projecting downwardly fromtransverse walls 40 on
opposite sides of term nal-receiving cavities 38b adjacent the | ower
portions of the retention sections of thﬁ tﬁ5 I nals received in the
cavities as described bel ow. As best seeh!i igure 5, the standoffs 36

ext end downwar d fron1o:ard-nnuntﬁ%§Qiife 22a of housing 22 slightly further

than retenti on bosseg %V extend d ward. As aresult, . the retention

%printed ciEgu't board 29 when the connector 20 is

bosses wi | | JAeh\ cont ag
\

mounted th %ggg

FIG.]
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As shown in Figures 4 and 20, a recess 39 is |ocated adjacent the opp05|
ends of the rows of termnal receiving cavities 38a andT§8ﬁwa}kmBaﬂﬂe
c

a pair of recesses 39 are |ocated on opposite sides of 35¢
which is aligned with and positioned bel ow polarizing ri ”
recesses 39 extend laterally fromthe | ongitudinal axis of

least as far as the termnal receiving gavidijes 38a and 38b and preferably
slightly further}{ In the vertical direction, they extend
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9 in a manner simlar to cavities 38a and 38b although they do not extend

t hrough board-receiving face 22b of the housing. These recm
additional flexibility to the plastic housing at the inner &#mgShesiglp
press-fit slots 48 and 54 adjacent the ends of the housing a st Seplaced
boardl ock 35c in order to reduce the |ikelihood of cracking man .

In addition, they also reduce shrinkag®-dD)the plastic. ,

el ectrical connector 20 inclguges agg
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series of sinple cantilevered beamtermnals al ong each side of slot 24.
The term nals of such series include first and second shapes, generally
desi gnat ed 58a and 58b, respectively, that are mserted—r—a%e——eaw—t—&es—%%&
and 38b, respectively, in the direction of arrows "A" ( eg)HasB aced
‘More particularly, referring to Figures 8 and 9 in conju ure
5 first termnal 58a insertable |nt((zq.al®éspect| ve one oflﬁ mm& 38a
includes a generally planar base portion 60 having a ret
with outwardly projecting b s 62a (Fi opposite si de edges
thereof. A tail portion 64 ] £from one| end-&®d of base portion 60
and includes a tapered tip géfSi | i ent sptii ng arm or beam 66 extends
froma second, opposit®efd he base porition at approxinmately a

24
[err] 66c

66b

58a
| __60b
{ 68
\—) (68 &8 /L f/”
R | — 60
60/%'_\ _, ( 5/ 620
i 62a N 62
H >62a %
}r 62a
&0a
64 64
640 64a

FIG8 FIGS



angle thereto. The spring armincludes a first generally straight section

66a that extends up to an inwardly bowed contact section 66b, which

projects into slot 24 as best seen in Figure 5. Al though difficult to see
in the draw ngs, straight section 66a is tapered so it is.mLQggL‘gg;g§§E£-‘~
base 60 and narrowest adjacent contact section 66b. This reduces S
concentrations in the arm66. Arelatively steep lead-in seBﬁdShébtﬁﬁscBegéRe i
positi oned above contact section 66b wth generally vertic aced
section 66d adjacent the end of arn16d.'|ébgenerally ar cuat QMW l”
section 66e extends between | ead-in section 66¢c and upper arm se

in order to permt the lead-in section to have its desired angle rel ative
to vertical to provide a low insertion force yet position

__— 761

i, |

1]

Il\
~
)]
q)]

78— L—78
76a 76D

76¢c

—70Db 70b
72a

72q <— 72a —72
—=—70a

7240
L 700 )
78| 74

707 H

Cl

40— T4a
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.upper arm section 66d generally vertically to engage
10 preloading wall 56. As best seen in Figure 5, thelead-in section 66¢C

extends fromslot 24 slightly into cavity 38c to ensure that the edge 26 of
card 28 initially engages lead-in section 66¢c. Finally, the tip 66f of arm
66 is

(6-10)
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coi ned or chanfered to prevent stubbing while inserting the term nal 58a
into cavity 38a during the assenbly process. Finally, Figure 9
shows a pair of protrusions 68 at opposite side edges adjacent second end
60b of base portion 60 which are the result of severing the terminal froma
md-carrier strip 82 (described hereinafter). I n essence, these
protrusions conprise cutoffs of the carfelO¥trip. When each term na

58a is inserted into its respective cavity 38a, cutoffs 68-are a!:gnﬂd

enough to prevent any interfergnce witth the cutoffs add to aI f
nmovenment during insertion of the terminal intjo i

with enlarged recesses 52. Thejftecess¢§ are spfficieftly IarTg‘ S fe‘g’R Inc
€p.

58a

58b

\‘\ -
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the housing in the area of the cutoffs. Referring to Figures 10

and 11 .in conjunction with Figure 5, each of the second termmnals 58b

i ncludes a generally planar base portion 70 having a retentlon sectlon 72
whi ch includes barbs 72a at opposite side edges thereof. ¢mﬂrlhk
projects fromone end 70a of base portion 70 and includes a

74a. A resilient spring arm or bean1extendg?jtﬁn1a second, 0b -
of the base portion 70. The spring arm 76 includes a generally horlzontal

first section 76a extending fromthe base at approxinmately a 90[err] angle
thereto and leads to a generally vertical second section 76b with an

arcuat e | ower transi"hon section 76cX herebgt ween. A gen ead ai ght
third section 76d ext¢nds fromvertigal sect on_76@ﬁﬁflﬁ A
M u A || —T76h
e6b = = %///%7’
Alles o= 5 E A 584
66b/ /E/ = = //5_7 .
|1 L
o7 | P
76e =] = | _58b
pis= ,/4/
76 e~ il
= o = = = = = = /8'
J-82
= N
) '1\ ——62
[
72 =1 -
A pEa
- ) Leao| il
;E
[
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7
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approximately a 38[err] angle thereto and ends in an inwardly bowed contact
section 76e. Although difficult to see, such third section is tapered to
reduce stress concentrations within the beam A relatively steep |lead-in
section 76f extends away from contact section 76e where it intersects with
an arcuate upper transition section 76g. As best seen in Figure 5, l|ead-in
section 76f extends fromslot 24 (S-10) -
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slightly into cavity 38b to ensure that the edge 26 of card 28 initially
engages | ead in-section 76f. A generally vertical upper arm 76h for

engagi ng preload wall 50 extends upwardly from upper tramss$HeqBaSBeh R

and ends in curved or arcuate tip 76i. The curved tip m

| i kel i hood of stubbing of the term nal while inserting th%MEﬂ,&H"ﬂﬂ
into cavity 38b during the assenbly pro¢g3s|Q)

first term nal 58a, each second term nal 58b also includes md-carrier
cutoffs 78 which becone | ocated bet en enl arged recesses 46 of the

respective cavity. The rece fficiently |arge épto al | ow
for free novenent 8eori z s$§ )/oﬁ%l 5%1

/' _58b
j ' . 58a- 422
/
o V 40
38‘”"“‘%_ ® % | ® % 58b
/ % 80d — %f
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1% o;eo 1 -0

*76a 'and vertical section 76b relative to the hougrmg 'ho'
of the termnal into the housing as well as oper4t|
therein and a daughter printed circuit board 28 ils EQF?

Hg) 22° ﬁaﬁ*‘ d R%ﬁ”’ s,o-

In conparing Figures 6 and 7, it can be sgen that
22c¢ and 22d boundi ng the outsides of cavi®ies 383 rayg (s ki Fass tﬁeo paged L%,
Hhsrach 2ppageRes 10 paged A

cavities 38a and 38b alternate alongpéenggﬂgiaNc -
t hi ckness of side walls 22c and 22d arso alternatje along the length of the
housi ng. The thicker portion of the side walls 23c pitE 3% RECEIPT arsned.....

80a and associ at ed WRIGE &30 AR WoR @ t(HraNTED desrgnat ed
80b and associated with cavity 38b. The thickened portion 80a of the side

wal | provides additional support for transverse walls 40 of
Field of the Invention

—h

This invention generally relates to the art of
electrical connectors and, particularly, to a high density
edge connector for a printed circuit board.

Backaground of the Invention
A popular type of electrical connector which is

used widely in the electronic industry is called an "edge
card" connector. An edge connector receives a printed
circuit board having a mating edge and a plurality of
contact pads adjadent the edge. Such edge connectors have
an elongate housing defining an elongate receptacle or slot
for receiving the mating edge of the printed circuit board.
A plurality of terminals are spaced along one or both sides
of the slot for engaging the contact pads adjacent the
mating edge of the board. In many applications, such edge
connectors are mounted on a second printed circuit board.
The wmating edge board or card commonly is called the
"daughter" board, and the board to which the connector is
mounted commonly is called the "mother" board.

One of the problems with edge connectors of the
character described above centers around the ever-
increasing demands for high density electronic circuitry.
The terminals of such a connector are mounted in a housing
fabricated of dielectric material such as plastic or the
like. Not only are the terminals becoming ever-
increasingly miniaturized, but their density within the
housing is becoming greater and greater. The terminals are
mounted in rows along the slot of the housing, with the
terminals being separated by a dielectric partition or wall
integral with the housing, and the housing includes side
walls for surrounding the terminals. The parameters of
providing a very high density connector results in the
housing portions between and around the terminals becoming
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rcavi‘ty 38a as the retention section of termnal 58a is pressrgdﬁfﬁnfgr PEFE
54 in the transverse walls. In fact, it can be seen in Figyrg¢s 6 and 7 th

press-fit slots 54 are located i medi ately adjacent the th{ckedbl SER 1997ns
80a of the side walls. As such, it can bge seen in Figure hat base 60
first term nal 58a IS next to and support®&d by the thickerfportion 80a or
the side wallg ﬂ?in Th'ﬁoé‘séﬁg;@sdéé‘ pEﬁYS“%éQQlED}{__ﬁ
portion of t he ern1 except B6 I'gures 18
show an al terml’elmmtlmttlalﬂm pravadingi inewf fieient aunpo3dsfoar t]ne

extends sl i ghtdnfaidiernhet ensi devebled2p1atB0mALL Ro@di i MadLT ked

the engagement of the terminals with an inserted circuit

UT

board may result in the housing becoming warped, bent, or
otherwise disfigured. Other problems with the connector
housing and its structural features for accommodating
specific shapes of terminals usually revolve around the
small dimensional parameters required.

This invention is directed to improvements in
such edge connectors, particularly in the structural
relationship between the dielectric housing and the
terminals, including improvements directed to solving the
above problems.

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

provide a new and improved edge connector for a printed
circuit board.

In particular, the invention is directed to
applications wherein the printed circuit board has a mating
edge and a plurality of contact pads on one or both
opposite sides of the board adjacent the edge.

In the exemplary embodiment of the invention, the
edge connector includes an elongate dielectric housing
having a board-receiving face. An elongated slot is
disposed in the board-receiving face generally along a
longitudinal axis of the housing for receiving the edge of
the printed circuit board. A plurality of pairs of
transversely spaced apart terminal-receiving cavities are
provided on opposite sides of the slot defining two rows of
cavities 1lengthwise of the housing. The pairs of
transversely spaced cavities are separated by transverse
walls extending generally perpendicular to the longitudinal
axis. A plurality of terminals are received in the
transversely spaced terminal-receiving cavities. The
terminals are in pairs for engaging contact pads on
opposite sides of the printed circuit board. One terminal




12 first cavity 38a. This provides additional flexibility at the end of
transverse wall 40 adjacent side wall 22c'. The extension 59[err] of cavity
38a[err] can best be seen in Figure 18 wherein a second cavity 38b is shown
between a nodified first cavity 38a' and gp unnodified first cavity 38a.
The width of the extension 59[err] betweerl transverse walls 40 is |less than

the wdth of yhe JRip Qﬂfx‘ O@.s“df@f{&éé(d?’%.%[ ey]reéﬂective one of the
transversely spaced terminal-receiving cavities. Recesses
are provided in the transverse walls at positions for
accommodating carrier strip cutoffs projecting from the
terminals received in the cavities. The carrier strip
cutoffs are located between opposite contact ends and tail
ends of the terminals. The recesses are of a sufficient
size to allow the terminals, in the area of the carrier
strip cutoffs, to move freely relative to the housing.
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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the alternative, as shown in Figure 19, the extension 59[err] could be

wi dened so that the width between the transverse walls 40 is uniform

t hroughout cavity 38a[err], including extension 59[err]. In either case,
since the width of the extension 59[err] js still less than the distance
across cutoffs 68, termnal 58a is still Supported al ong base 60 to prevent
outward defl egt{@p PHdSELP tion of the Dia e seen in Figure 5 that the

tips 64a of tarl por erm a and,the tjps 74a o Ltai
portions 74 of terni nal'ﬁ"%ﬁfaé?"rres%lﬁtEct}ﬁ-ﬁa}’l“ye]i‘f'%o?ﬁ”}él‘@b dgyed

gener al :jy paredalljeé ﬁdiré]hﬁ.n@tehﬁr fbeahdwlfh partieulatityfin hehd apben‘d-l | be
inserted into holes.in t not.her Qard nd ener LLcuUit _traces
on t he not here‘gogiﬂug?e g?ﬁ’egr aflrfvrbolﬁr%{na oge %%sf“{r:g %ljfagus and”

the advantages thereof, may be best understood by reference

to the following 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 perspective view of an electrical
connector for incorporating electrical terminals fabricated
according to the invention, in conjunction with a
fragmented depiction of an edge of a printed circuit board
insertable into the connector;

FIGURE 2 is a fragmented front elevational view
of the connector housing;

FIGURE 3 is a fragmented top plan view of the
connector housing of Figure 2;

FIGURE 4 is a fragmented bottom plan view of the
connector housing of Figure 2;

FIGURE 5 is an enlarged vertical section taken
generally along line 5-5 of Figure 1;

FIGURE 6 is a view similar to that of Figure 5,

. but with the terminals removed;

FIGURE 7 is a vertical section through the
housing gimilar to Figure 6, but of an adjacent pair of
terminal-receiving cavities;

FIGURES 8 and 9 are side elevational and plan
views, respectively, of one of the two different shapes of
terminals;

FIGURES 10 and 11 are side elevational and plan
views, respectively, of the second shape of terminals;

FIGURE 12 is a fragmented perspective view of an
elongate strip of electrical terminals still interconnected
by the main carrier strip and the mid-carrier strip;

FIGURE 13 is a plan view of the elongate strip of
terminals after just the stamping step and prior to being
formed into the configuration of Figure 12;
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have the electrica

30a and 30b (Fig. 1) along edge 26 of printed circuit board 28 at two
different levels, as described above. It can be seen that contact sections
66b of term nals 38a engage contact pads a at a different |evel than

contact sections 76e of preuRENalsS 28D.a TRIANPSFIEY SogN ¢HICT BRaRPpLA dBilg! LY

of the terningls mﬁtggut substantially increasing the insertion forces.
t

Al t hough the
not her board

ghpgd
29 than t hRIGUREads sgéet i®ngiceb @ievettdnal s H¥w bBe the

pat hs through both shapes of term nals 58a and 58b be
of equal lengths, while still having the term nals engage the contact pads

E¢Pi BhstoEBLiBRLE Rt ARPYNSER BiQUER033/ vertically to

el ectrical pagQﬁg&QEguggr%gfoEe£g¥ﬁ§£§aggi&e§ggéﬁgaﬁgntact sections and the

tips of the tai

are subSt ant ra ftion, the
FIGURES 16A-16C are schematic illustrations of

processes during the fabrication and subsequent use of the
elongate strip of tefminals;

FIGURE 17 is an enlarged vertical section similar
to Figure 5 showing an alternate embodiment of the
connector housing;

FIGURE 18 is an enlarged fragmented bottom plan
view of a portion of the connector housing showing a
plurality of terminal receiving cavities and one cavity
modified as shown in Figure 17;

FIGURE 19 is an enlarged vertical section similar
to Figure 5 showing still another alternate embodiment of
the connector housing; and

FIGURE 20 is an enlarged vertical section taken
generally along line 20-20 of Figure 4.
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specific shapes of the spring arns of termnals 58a and 58b prcviﬁﬁg‘-AQﬁMENT SHEE

substantially simlar nornmal forces on contact . pads 3(Qajand 30D
since the spring arnms have substantially simlar spring rates gnd ag¢ SEJ’ 1997
defl ected equal anounts. Duri ng %ssenbly, the term nalfs|58a an

58b are =

Detailed Description of the Preferred Embodiment " .

Referring to the drawings in greater detail, and
first to Figures 1-4, an elongated electrical connector,
generally designated 20,'of the edge card type is shown.
The connector is typical of this type of electrical
connector in that it includes a unitarily molded, elongate
housing 22 defining a board-mounting or terminating face
22a and a board-receiving face 22b. The board-receiving
face 22b includes an elongate receptacle or card slot 24
for receiving a mating edge 26 of a printed circuit board
28. A plurality of terminals (described hereinafter) are
spaced along both sides of slot 24 for engaging contact
pads 30a and 30b adjacent mating edge 26 on both sides of
printed circuit board 28. It can be seen that contact pads
30a and 30b are in two rows, with the row of contact pads
30b being closer to edge 26 than the row of contact pads
30a. Each of the rows 30a and 30b is generally parallel to
mating edge 26. Lastly, a polarizing rib 32 spans slot 24
for insertion into a polarizing notch 34 in edge 26 of the
printed circuit board to ensure the board is properly
oriented endwise within the slot relative to the elongate
connector.

In many applications, edge card connectors, such
as connector 20, are mounted on a second printed circuit
board. The mating circuit board 28 commonly is called the
"daughter" board, and the board 29 (Fig. 5) to which the
connector is mounted commonly is called the "mother" board.
Connector 20 is of this type and includes three boardlocks
35 for insertion into appropriate mounting holes in the
mother board. A plurality of standoffs 36 project
downwardly from board-mounting face 22a of housing 22 a
predetermined distance to space the housing from the mother
board upon placement thereon.

Figures 1 and 3 best show that elongate housing
22 of connector 20 has two rows of terminal-receiving
cavities or passages extending lengthwise of the housing
generally parallel to the longitudinal axis of the housing,
one on each of opposite sides of card slot 24. Each row
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rinsérted into their respective cavities 38a and 38b fromthe jbgttom or
termnating face 22a of the housing. As the termnals enter tjhgirQ1 ggp
respective cavities, their respective contact section 66b an 6e inlglé??a
contact the tapered | ower portion 44 of center reinforcing rifb ZZ -ttt

separates the two cavities 38a and 38b. The contact sectio 66b and 76e N
slide along t (g u reach SFnat OWn)——
general ly sha%gc [ Sg ae%g%t%%gz‘éq gé%)oiselst ?%n‘eigk\%gtr%?iﬁlg %ﬁ%’igi gﬁgré er to

further defl eéand t9rconshterYities I/ aard 738k t Be additieni nkhe sberesand

58b. By epoati®bnd Vow drdlorsddie r3aneidll ¥ovehk 6ehedPP8Y By TENEG
and 76h of the two termnals are properly posjitioned so that they wl

slide behi nd 4439 sPEEVEGR ALt CREl FLe86 arRP 58 Tresult, eac
first cavity 38a has a differently shaped second cavity 38b

on both sides of it within its row and as well as an
additional second cavity 38b laterally across card slot 24
in the other row of cavities.

More particularly, referring to Figures 5-7 in
conjunction with Figures 1-4, housing 22 includes a series
of the pairs of first and second cavities 38a and 38b with
one pair of the cavities shown in each of Figures 5, 6 and
7. Figures 5 and 6 show first cévity 38a on the left-hand
side of slot 24 with second cavity 38b on the right-hand
side of the slot. Conversely, Figure 7 shows one of the
first cavities 38a on the right-hand side of slot 24,
whereas second cavity 38b is shown on the left-hand side of
the slot.  These depictions in the drawings illustrate that
the first and second cavities 38a and 38b alternate
lengthwise of the connector housing on opposite sides of
the slot. All of the adjacent cavities in each row thereof
are separated lengthwise along the housing by transverse
walls 40.

Still referring to Figures 5-7, a reinforcing rib
42 is disposed in the lower half of the housing separating
the two cavities 38a and 38b in each pair thereof.  The
reinforcing ribs 42 not only separate the cavities, but
also span the cavities and are integrally molded between
transverse walls 40 to provide support for the walls and
allow the walls to be molded as thin as possible, thereby
enhancing the high density nature of the connector. All of
the reinforcing ribs between adjacent cavities 38a and 38b
are located along a longitudinal centerline "C" of housing
22 (Fig. 3) immediately below slot 24 as can be seen by
comparing Figures 6 and 7. Lastly, each reinforcing rib 42
is tapered, as at 44, at its bottom end to provide a
camming surface for engaging the terminals and assisting
during insertion of the terminals into first and second

l
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+As the termnals are inserted into their respective cavities err
respective cutoffs 68 and 78 enter recesses 52 and 46. Sincejft euq §E§nﬁs7
bet ween the recesses 52 in the transverse walls 40 on opposi}eg side f
cavity 38a is greater than the width acrogs cutoffs 68, the jcutet+s—68.d0
not bind or engage the recesses during i rtion. Likew se, Jthe distance

bet ween trans « wal ecess vl Sal s th e
across cut of f%ﬁéﬁ%@t 83‘1 %?lhdggg%f o??sg%égtﬂé%d 0. no n%)% or %g%]é?gfgﬁeﬁe
wal | s of the ¥eceaBebeduindarstond t tlaat oreinfosedngd nidseni4dl BerEgEn aas

the first tRiTEIBlde 3BR Furscttiedted into its final position, retention
section 62, including bargs 62a, e press-fit . info outer retention slot 54

(Fig. 6). During such 53&r 885904 h&agitys 8%y includes an enlarged
recess 46 and an inner press-fit terminal retention slot 48

in each of its transverse walls 40, as well as an upper
preloading wall 50, all for different purposes in
cooperating with a respective terminal inserted into the
cavity. Similarly, each cavity 38a includes an enlarged
recess 52 and an outer press-fit terminal retention slot 54
in its transverse walls 40, as well as a preloading wall
56, again for cooperating with a respective terminal
inserted into the cavity. It can be seen that preloading
wall 56 of cavity 38a is shorter than preloading wall 50 of
cavity 38b.

A plurality of retention bosses 57 are molded
integrally with housing 22 in alignment with terminal-
receiving cavities 38b whereby the cavities extend through
the retention bosses. Actually, the retention bosses are
"split" portions of housing 22 projecting downwardly from
transverse walls 40 on opposite sides of terminal-receiving
cavities 38b adjacent the lower portions of the retention
sections of the terminals received in the cavities .as
described below. As best seen in Figure 5, the standoffs
36 extend downward from board-mounting face 22a of housing
22 slightly further than retention bosses 57 extend
downward. As a result, the retention bosses will not
contact printed circuit board 29 when the connector 20 is
mounted thereon.

As shown in Figures 4 and 20, a recess 39 is
located adjacent the opposite ends of the rows of terminal
receiving cavities 38a and 38b. In addition, a pair of
recesses 39 are located on opposite sides of center
boardlock 35¢ which is aligned with and positioned below
polarizing rib 32. These recesses 39 extend laterally from
the longitudinal axis of the housing at least as far as the
terminal receiving cavities 38a and 38b, and preferably
slightly further. 1In the vertical direction, they extend
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»skive or dig into the side walls of the slot 54 to retai tﬁ"‘TET

within the housing. Li kewi se, during insertion of sgcqgn e%ﬂ,ﬁ%S b
the retention section 72, including barbs 72a, are press fJ I nt
retention slot 48. During such insertion, ,the barbs 72a &l 3e~ski-ve. |
into the side walls of slot 48 to retain—the terninal 58 within the

housi ng. in a manner similar to cavities 38a and 38b although they

do not extend through board-receiving face 22b of the
housing. These recesses 39 provide additional flexibility
to the plastic housing at the inner and outer press-fit
slots 48 and 54 adjacent the ends of the housing and the
center boardlock 35c¢ in order to reduce the likelihood of
cracking of the housing. In addition, they also reduce
shrinkage of the plastic.

Generally, electrical connector 20 includes a
series of simple cantilevered beam terminals along each
side of slot 24. The terminals of such series include
first and second shapes, generally designated 58a and 58b,
respectively, that are inserted into cavities 38a and 38b,
respectively, in the direction of arrows "A" (Fig. 5).

More particularly, referring to Figures 8 and 9
in conjunction with Figure 5, first terminal 58a insertable
into a respective one of the cavities 38a includes a
generally planar base portion 60 having a retention section
62 with outwardly projecting barbs 62a (Fig. 9) on opposite
side edges thereof. A tail portion 64 projects from one
end 60a of base portion 60 and includes a tapered tip 64a.
A resilient spring arm or beam 66 extends from a second,
opposite end 60b of the base portion at approximately a 24°
angle thereto. The spring arm includes a first generally
straight section 66a that extends up to an inwardly bowed
contact section 66b, which projects into slot 24 as best
seen in Figure 5. Although difficult to see in the
drawings, straight section 66a is tapered so it is widest
adjacent base 60 and narrowest adjacent contact section
66b. This reduces stress concentrations in the arm 66. A
relatively steep lead-in section 66c is positioned above
contact section 66b with a generally vertical upper arm
section 66d adjacent the end of arm 66. A generally
arcuate transition section 66e extends between lead-in
section 66c and upper arm section 66d in order to permit
the lead-in section to have its desired angle relative to
vertical to provide a low insertion force yet position
upper arm section 66d generally vertically to engage
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14 ¢ Figure 12 shows the different shapes of term pa a an
after fabrication and as integral conponents of a stanped
el ongate strip of electrical termnals, generally design
and second term nals 58a and 58b, respectively, alternate

el ongate strip 81. The series of alternaﬁﬂng termnals ar

m d-carrier |84 gp S nd rier | RSy
referring to%%%g%}e ,qﬁﬁ'-gggrié%ﬁgFfﬁpS%%ﬁjgppglFPfggsénEhsegon
ternminal s 588eHiBBIL6¢ expeends cfxom aslothe2pasbighely ohBteocavitiedBer st

termnal s 58a@nghslife VEhhtCRheS&dddNSs 788 ard &6 PIh{gially engages
lead-in section 66c. Finally, the tip 66f of arm 66 is

hw se of
joined by a

coined or chamfered to prevent stubbing while inserting the
terminal 58a into cavity 38a during the assembly process.

Finally, Figure 9 shows a pair of protrusions 68
at opposite side edges adjacent second end 60b of base
portion 60 which are the result of severing the terminal
from a mid-carrier strip 82 (described hereinafter). 1In
essence, these protrusions comprise cutoffs of the carrier
strip. When each terminal 58a is inserted into its
respective cavity 38a, cutoffs 68 are aligned with enlarged
recesses 52. The recesses are sufficiently large and deep
enough to prevent any interference with the cutoffs and to
allow free movement during insertion of the terminal into
the housing in the area of the cutoffs.

Referring to Figures 10 and 11 in conjunction
with Figure 5, each of the second terminals 58b includes a
generally planar base portion 70 having a retention section
72 which includes barbs 72a at opposite side edges thereof.
A tail portion 74 projects from one end 70a of base portion
70 and includes a tapered tip 74a. A resilient spring arm
or beam extends from a second, opposite end 70b of the base
portion 70. The spring arm 76 includes a generally
horizontal first section 76a extending from the base at
approximately a 90° angle thereto and leads to a generally
vertical second section 76b with an arcuate lower
transition section 76c therebetween. A generally straight
third section 76d extends from vertical section 76b at
approximately a 38° angle thereto and ends in an inwardly
bowed contact section 76e. Although difficult to see, such
third section is tapered to reduce stress concentrations
within the beam. A relatively steep lead-in section 76f
extends away from contact section 76e where it intersects
with an arcuate upper transition section 76g. As best seen
in Figure 5, lead-in section 76f extends from slot 24
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rarm76 of the second termnals 58b. This mid-carrier strip |89 facilit:
formng of the |lower portion of second termnpals 58b, as d '
greater detail bel ow Second carrier strip 84 is
conventional manner to index the strip of .term nals through ap
processi ng machi nes. To that end, rrier strip 8
plurality of 'rggﬁg . ' o] Lp.t ]
not ed t hat céalrr _er_lr?sl’?ﬁog%ag&tﬁ?lg?’cgﬁné\g?gy%n ya%ﬁ-frﬁeer r?acﬁ‘%lgzsts)%gs of the
tail portion®®f ippEipddy nengageaneiaad t an-sgetirens788- of2 egeRespliyr st
termnal s 58&ertical upddairth ¥8hShE¥SehidifyShdqitdlbad Qialiln sichextehaad of
fabricating el on e s%rl 81 (Fig, 12&_0 el ectri,cal %grnin%]s 58a and 58b
prior to fomﬂgﬂégaﬁm gpﬁiﬁﬂggr|ﬁran ition section g and ends 1in
curved or arcuate tip 76i. The curved tip minimizes the

likelihood of stubbing of the terminal while inserting the
terminal 58b into cavity 38b during the assembly process.

Somewhat similar to first terminal 58a, each
second terminal 58b also includes mid-carrier cutoffs 78
which become located between enlarged recesses 46 of the
respective cavity. The recesses 46 are sufficiently large
and deep to allow for free movement of horizontal section
76a and vertical section 76b relative to the housing both
during insertion of the terminal into the housing as well
as operatively when fully inserted therein and a daughter
printed circuit board 28 is inserted into slot 24.

In comparing Figures 6 and 7, it can be seen that
housing 22 has side walls 22c and 22d bounding the outsides
of cavities 38a and 38b. Since the cavities 38a and 38b
alternate along the length of housing 22, the thickness of
side walls 22c and 22d also alternate along the length of
the housing. The thicker portion of the side walls 22c¢c and
22d is designated 80a and associated with cavity 38a while
the thinner portion is designated 80b and associated with
cavity 38b. The thickened portion 80a of the side wall
provides additional support for transverse walls 40 of
cavity 38a as the retention section of terminal 58a is
press-fit into slots 54 in the transverse walls. In fact,
it can be seen in Figures 6 and 7 that press-fit slots 54
are located immédiately adjacent the thickened portions 80a
of the side walls. As such, it can be seen in Figure 5
that base 60 of first terminal 58a is next to and supported
by the thicker portion 80a of the side wall on one side.
This assists in preventing movement of any portion of the
terminal except spring arm 66.

Figures 17 and 18 show an alternate embodiment
wherein a modified first cavity 38a’ extends slightly
further into sidewall 22c¢c as compared to an unmodified
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Figure 13 shows a flat blank "B' which has beed dtanped of ]
mat eri al . The flat outline of terminals 58a 4nqd 538 SEM %9y
seen in Figure 13, before the termnals are forned, and wi th{the term nals

oi ned by md-carfier strrp 82

second carrier strip 84. This vieM/cIear&@-shoms how t he s nd._carrier

stripis joi
of termnals

m d-carrier sthe e afp trenpsversel yaél&rﬁﬁga@j@cmt n#ide ofdrlata2e rell'htel ve

d

|I"ows” t he""portions of tern1n

to the secondeg@dndfin 491 RB%avity 38a’ can best be seen in Figure 18

wherein a second cavity 38b is shown between a modified
first cavity 38a‘’ and an unmodified first cavity 38a. The
width of the extension 59’ between transverse walls 40 is
less than the width of the main portion of cavity 38a’. 1In
the alternative, as shown in Figure 19, the extension 59''
could be widened so that the width between the transverse
walls 40 is uniform throughout cavity 38a’’, including
extension 59’7, In either case, since the width of the
extension 59’7’ is still 1less than the distance across
cutoffg 68, terminal 58a is still supported along base 60
to prevent outward deflection thereof.

It can be seen in Figure 5 that the tips 64a of
tail portions 64 of terminals 58a and the tips 74a of tail
portions 74 of terminals 38b all substantially lie in a
common plane generally parallel to the mother board 29. In
use, all of the tails will be inserted into holes in the
mother board and, generally, the circuit traces on the
mother board are generally coplanar. It is desirable to
have the electrical paths through both shapes of terminals
58a and 58b be of equal lengths, while still having the
terminals engage the contact pads 30a and 30b (Fig. 1)
along edge 26 of printed circuit board 28 at two different
levels, as described above. It can be seen that contact
sections 66b of terminals 38a engage contact pads 30a at a
different level than contact sections 76e of terminals 58b.
This permits an increase in densgity of the terminals
without substantially increasing the insertion forces.
Although the contact sections 76e of terminals 58b are
closer vertically to mother board 29 than the contact
sections 66b of terminals 58b, the electrical paths through
the terminals between the contact sections and the tips of
the tails are substantially equal. In addition, the
specific shapes of the spring arms of terminals 58a and 58b
provide for substantially similar normal forces on contact

}é’?ﬁ%\gl@ P 042 a8fs 4 %zloveﬂets' Q%104 Q%loggéx%%ﬁ_lfllt gShape
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- Figure 14 shows the elongate strip 81 of Figure 13 after it has been fully
formed. In essence, Figures 14 and 15 correspond to the perspective view of
Figure 12. In particular, blank "B" (Fig. 13) is shaped by appropriate
form ng processes to define the configurations of spring contact portion 66
of termnals 58a and spring contact portf 76 of termnals 58b as well as

?gfﬁizo and tQds FoLlah&’ 053 $nesPehe FEPPifig larhibCREVY 80BYEaHRYa1RG
g similar spring rates and are deflected equal amounts.

During assembly, the terminals 58a and 58b are
inserted into their respective cavities 38a and 38b from
the bottom or terminating face 22a of the housing. As the
terminals enter their respective cavities, their respective
contact section 66b and 76e initially contact the tapered
lower portion 44 of center reinforcing rib 42 that
separates the two cavities 38a and 38b. The contact
sections 66b and 76e slide along the center rib 42 until
they reach slot 24. A tool (not shown) generally shaped
like edge card 28 is positioned within slot 24 in orxrder to
furthér deflect the contact arms 66 and 76 of the two
terminals 58a and 58b. 'By engaging this tool, the
generally vertical upper arms 66d and 76h of the two
terminals are properly positioned so that they will slide
behind their respective preloading walls 56 and 50.

As the terminals are inserted into their
respective cavities, their respective cutoffs 68 and 78
enter recesses 52 and 46. Since the distance between the
recesses 52 in the transverse walls 40 on opposite sides of
cavity 38a is greater than the width across cutoffs 68, the
cutoffs 68 do not bind or engage the recesses during
insertion. Likewise, the distance between transverse walls
40 at recesses 46 is larger than the distance across
cutoffs 78 so that the cutoffs 78 also do not bind or
engage the walls of the recesses during insertion of the
second terminals 58b. As the first terminal 58a is
inserted into its final position, retention section 62,
including barbs 62a, are press-fit into outer retention
slot 54 (Fig. 6). During such insertion, the barbs 62a
skive or dig into the side walls of the slot 54 to retain
the terminal within the housing. Likewise, during
insertion of second terminal 58b, the retention section 72,
including barbs 72a, are press-fit into inner retention
slot 48. During such insertion, the barbs 72a also skive
or dig into the side walls of slot 48 to retain the
terminal 58b within the housing.
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-of termnals 58b is effective to bring the tips 74a of tai
termnals 58b. In essence, the vertical distance that tai
this formng step is ef

Ive nove

portions 74
into substantially the same plane as the tips 64a of tail portions 64 of
portions 74 of
termnals 58b extend frommd-carrier strip 82 has been shortened because
the portions of termnals 58b bel ow the—-+Ad-carrier strip are forned

hi e formng step i o eitonad ghous Ll dhescr Bt shafuTly Leghitiale”
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termnals into their. respective.cavities 38a_.and 38b, _md-carrjer strip 82

d
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second

terminals 58a and 58b, respectively, alternate lengthwise
of elongate strip 81. The series of alternating terminals
are joined by a mid-carrier strip 82 and a second carrier
strip 84.

Still referring to Figure 12, mid-carrier strip
82 Jjoins first and second terminals 58a and 58b,
respectively, at the base portions 60 of the first
terminals 58a and the vertical sections 76b of the spring
arm 76 of the second terminals 58b. This wmid-carrier strip
82 facilitates forming of the lower portion of second
terminals 58b, as described in greater detail below.

Second carrier strip 84 is used in a conventional
manner to index the strip of terminals through appropriate
processing machines. To that end, carrier strip 84
includes a plurality of indexing holes 86 as is known in
the art. It should be noted that carrier strip 84
interconnects only alternating ones of the tail portions of
the terminals, namely, tail portions 64 of each of first
terminals 58a.

Figure 13 shows the stamping step in the method
of fabricating elongate strip 81 (Fig. 12) of electrical
terminals 58a and 58b prior to forming such terminals. In
particular, Figure 13 shows a flat blank "B" which has been
stamped of sheet metal material. The flat outline of
terminals 58a and 58b can be seen in Figure 13, before the
terminals are formed, and with the terminals alternating
along the elongate strip and joined by mid-carrier strip 82
and second carrier strip 84. This view clearly shows how
the second carrier strip is joined to the tips 64a of tail
portions 64 of only the first shape of terminals 58a. This
allows the portions of terminals 58b below the mid-carrier
strip 82 to move freely during the forming operation

relative to the second carrier stxrip 84. .REPLACEMENT SHEET
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renove cutoffs 68 and 78, the recesses 46 and 52 of the h usiw&dzz are

di mensi oned so that recesses 46 and 52 freely accept the
whereby the cutoffs do not interfere withgeither insertio
into their respective cavities or nmovement of spring contact portion /60

termnals 58b once theyrahgd Ud Yahdtee tisl e VG LR! syriS'
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forming processes to deflne the configurations of spring
contact portion 66 of terminals 58a and spring contact
portion 76 of terminals 58b as well as base 70 and tail 74
of terminals 58b. Figure 15 clearly shows how the forming
of terminals 58b is effective to bring the tips 74a of tail
portions 74 into substantially the same plane .as the tips
64a of tail portions 64 of terminals 58b. In essence, the
vertical distance that tail portions 74 of terminals 58b
extend from mid-carrier strip 82 has been shortened because
the portions of terminals 58b below the mid-carrier strip
are formed relative to second carrier strip 84. Figures 12
and 15 clearly show how this forming step is effective to
move retention sections 72 and tail portions 74 of
terminals 58b out of the plane of retention sections 62 and
tail portions 64 of terminals 58a.

Prior to inserting the terminals into their
respective cavities 38a and 38b, mid-carrier strip 82 is
severed. This severing step creates cutoffs 68 and 78.
Rather than having to perform a relatively expensive
"deburring" process to remove cutoffs 68 and 78, the
recesses 46 and 52 of the housing 22 are dimensioned so
that recesses 46 and 52 freely accept the protruding
cutoffs whereby the cutoffs do not interfere with either
insertion of the terminals into their respective cavities
or movement of spring contact portion 76 of terminals 58b
once they are fully inserted. Eventually, either prior to
or after insertion of the terminals into their respective
cavities, main carrier strip 84 is severed, as at 90 in
Figure 14, to remove the carrier strip from terminals 58a.

As stated above, retention bosses 57 are molded
integrally with housing 22 in alignment with terminal-
receiving passages 38b, and the retention bosses actually
are "split" portions of housing 22 on opposite sides of
terminal-receiving cavities 38b adjacent lower portions of

REPLA
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.are‘"split" portions of housing 22 on opposite sides of te
cavities 38b adjacent | ower portions of retention sachfgg 72 of
termnals 58b. In other words, in order to mnimze the vergica Rol997 dr
housi ng above board-nounting face 22a ut&%ized t-o retain tlerlidnals 58b

retention sections 72 of terminals 58b. In other words, iIn
order to minimize the vertical amount of housing above
board-mounting face 22a utilized to retain terminals 58b
(which maximizes the vertical height usable for the contact
beam 76 of the terminal 58b), retention bosses 57 extend
downward below board-mounting face 22a in order to provide
additional material to retain the terminals within the
housing. At least portions of the retention sections of
terminals 58b may be located in the passages through
"split" retention bosses 57. In essence, this enébles the
retention sections of terminals 58b to project downwardly
below bottom board-mounting face 22a of the housing and
still be surrounded by sufficient plastic material of the
housing to effect a retention function for the terminals
between the retention sections and the housing. As a
result, a longer portion of terminals 58b may be used for
the spring contact portions 76. This concept is more fully
disclosed in U.S. Patent No. 5,378,175, issued January 3,
1995 and assigned to the assignee of the present invention.
Of course, it should be understood that, in spite of the
different shapes of terminals 58a and 58b, the electrical
path lengths from the contact portions to the tails of the
terminals are substantially the same.

Lastly, Figures 16A-16B show how elongate strip
81 of terminals 58a and 58b (shown in Figures 12, 14 and
15) comprise an article of manufacture for subsequent
operations and/or use. In particular, Figure 16A shows
strip 81 leaving a die 92 after the final step of stamping
and forming the strip into the configuration of Figure 12.
The strip is wound onto a reel 94 in the direction of arrow
vB" for subsequent processing steps. Figure 16B shows
strip 80 being wound off of reel 94 in the direction of
arrow "C" to a plating station 96 whereat certain portions,
such as the contact sections of the terminals, are plated
with highly conductive material, such as gold. The plated
strip then is fed in the direction of arrow "D" onto a
second reel 98. This plating operation normally takes
place at a different location than the stamping and forming




« (wht ch maxi m zes the vertical height usable for the contact|b am
termnal 58b), retention bosses 57 extend downward bel ow bopr

face 22a in order to provide additional material to retain
within the housing. At |east portions of .the retention se
term nals 58b may be Iocat ed in the pass&&es t hrough "split
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to a further location as indicated by Figure 16C where the
strip is unwound from reel 98 in the direction of arrow "Et
for further use. For instance, the strip may be unwound at
its final destination for inserting terminals 58a and S58b

into connector housing 22 of connector 20, as described
above.
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. disclosed in U S. Patent No. 5,378,175, issued January 3, 1995 and assi gned

to the assignee of the present invention. O course, it should be
understood that, in spite of the different shapes of term nals 58a and 58b,
the electrical path lengths fromthe conggft portions to the tails of the
termnals are substantially the sane. — Lastly, Figures 16A-16B show
how el ongate strip 81 t i 8 h i ] S , k4 and
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Figure 12. The strip is und onto a reel 94 in the direcfion of ,arrow "B"
for subsequerff*3¥ s?‘?fgo% iments o tReyefrxpovRre to be considere

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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.strip 80 being wound off of reel 94 in the direction of arrow "C' to a

pl ati ng station 96 whereat certain portions, such as the contact sections
of the termnals, are plated with highly conductive material, such as gol d.
The plated strip then is fed in the diregtion of arrow "D' onto a second
reel 98. This plating operation nornal takes place at a different

| ocati on t hansgt t anpi ng and form ng
REPLACENMENT §H§g$ﬁ§

1. A push-pull edge card electrical connector
for receiving an edge of a printed circuit board having
contact pads adjacent the edge, comprising:

an elongated dielectric housing including

a board-receiving face,

an elongated slot disposed in the board-receiving
face generally along a longitudinal axis of the housing for
receiving said edge of the printed circuit board,

a plurality of terminal-receiving cavities spaced
along the slot and separated by transverse walls of the
housing, said walls being generally perpendicular to the
longitudinal axis;

a plurality of terminals, each terminal being
received in one of the terminal-receiving cavities, each
terminal including a tail section for securing to a circuit
member, a resilient spring arm having a contact section for
contacting one of said contact pads and a retention section
for securing the terminal within the housing, the terminals
having been stamped from an elongate strip of conductive
material and Jjoined by a carrier strip adapted to be
severed to define carrier strip cutoffs projecting
laterally from said terminals, said carrier strip cutoffs
being located on said spring arm of at least some of said
terminals; and

recesses in the transverse walls of said housing,
said recesses being positioned and dimensioned for
accommodating said carrier strip cutoffs projecting £from
terminals received in the cavities, at least some of said
recesses being of a sufficient size to allow the spring arm
of said at least some of said terminals to move freely
relative to the housing in an area of the carrier strip
cutoffs.
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. operations as represented by die 92 in Figure 16A. In fact, the plating
operation nmay take place in different buildings fromthe stanping and
form ng operations. Reel 98, with plated strip 81 wound thereon, then nmay
be shipped to a further location as indiggted by Figure 16C where the strip
s unwound fromreel 98 in the directio arrow "E" for further use. For

instance, the strip may bem@w%ugﬁ ?h%.lt édﬁé“é&rﬁeéié&@ﬂe&lf&%nﬁ@é@éf' ng
terminals 58a and 58b i nto conhecto ousl connector 20
descri bed ab&feclaim 1 wherein said carrler strip cutoffs are iocated

between opposite contact ends and tails ends of the
terminals.

3. The push-pull edge card electrical connector
of claim 1 wherein the retention sections of at least some
of the terminals are press-fit between the transverse walls
of respective ones of the terminal-receiving cavities, and
the recesses for the carrier strip cutoffs of said at least
some of the terminals are spaced from the retention
sections thereof.

4. The push-pull edge card electrical connector
of claim 1 wherein the spring arm of the second shape of
terminal includes a first generally horizontal section
extending generally perpendicularly from said base, a
second generally vertical section extending generally
perpendicularly from said first section and offset from the
plane of said base, a third elongated section extending
upward from said second section at an acute angle thereto,
a fourth curved contact section extending from said third
section and within said slot, a fifth section extending
from said fourth contact section and at an obtuse angle
relative to said third section, and a distal end including
a preload arm positioned against a preload rib of said
housing and above said contact section.

5. The push-pull edge card electrical connector
of claim 1 wherein said terminals are of a simple
cantilevered beam type.

6. The push-pull edge card electrical connector
of claim 4 wherein said distal end of the spring arm of
each said second terminal is generally S-shaped.

REPLACEMENT SHEET
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. 18 - It will be understood that the invention nmay be enbodied in
ot her specific fornms without departing fromthe spirit or central
characteristics thereof. The present exanpl es and enbodi nents, therefore,
are to be considered in all respects as illustrative and not restrictive,
and the invention is not to be [inited té*he details gi ven

7. The push-pull edge card electrical connector
of claim 4 wherein said third section of said second
terminals is tapered.

8. The push-pull edge card electrical connector
of claim 4 wherein said third section of said second
terminals extends into the slot and through the plane of
said base.

9. The push-pull edge card electrical connector
of claim 4 wherein said distal end of said second terminals
includes a sixth curved transition section extending from
said fifth section to said preload arm.

10. The push-pull edge card electrical connector
of claim 1 wherein said retention section of the base
portion of each terminal of the first shape is press-fit
between a pair of said transverse walls on opposite sides
of the first cavities.
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-her ei n. 19 CLAIMS 1. A _
push-pul | edge card electrical connector for receiving an edge of a printed
circuit board having contact pads adjacent the edge, conpri sing:

22

ABSTRACT OF THE DISCLOSURE
EDGE_CONNECTOR FOR A PRINTED CIRCUIT BOARD

A push-pull edge card electrical connector is
adapted for receiving an edge of a printed circuit board
having contact pads on opposite sides of the board adjacent
the edge. The connector includes an elongated dielectric
housing having a board-receiving face. An elongated slot
is disposed in the board-receiving face generally along a
longitudinal axis of the housing for receiving the edge of
the printed circuit board. A plurality of pairs of
transversely spaced terminal-receiving cavities are
disposed on opposite sides of the slot defining two rows of
cavities lengthwise of the housing. The pairs of
transversely spaced cavities are separated by transverse
walls extending generally perpendicular to the longitudinal
axis of the housing. A plurality of terminals are received
in the transversely spaced cavities. The terminals are in
pairs for engaging the contact pads on opposite sides of
the printed circuit board. One terminal in each pair is
disposed in a respective one of the transversely spaced
cavities. Recesses are provided in the transverse walls
between the cavities for accommodating carrier strip
cutoffs projecting from the terminals. Different length
preloading walls are provided in the housing for preloading
spring contact portions of the terminals.

FIG, 5
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an el ongated dielectric housing including a board-receiving face,
an el ongated slot disposed in the board-receiving face generally along a
| ongi tudi nal axis of the housing for receiving said edge of the printed

circuit board, a plurality of termnal-receiving cavities spaced
al ong the sl ot and separated by transverse walls of the housing, said walls
bei ng generally perpendicular to the |ongitudinal axis; a

plurality of termnals, each term nal being received in one of the

termnal -receiving cavities, each termnal including a gart—sectiomrfor
securing to a circuit nmenber, a resilient spring arn1havﬂﬁﬁlégﬁ' Ta8HEE
section for contacting one of said contact pads and a rgetEntion Secti of

01 SEP 997




. for-securing the termnal wthin the housing, the term nals having been
stanped froman elongate strip of conductive material and joined by a
carrier strip adapted to be severed to define carrier strlp cutoffs
projecting laterally fromsaid termnals, said carrier stf

recesses in the transverse walls of said housing, said r¢
positioned and di mensi oned for accommodating said carrie
projecting fromtermnals received in the cavities, at |papt soO
recesses being of a sufficient size to allow the spring

area of the carrier strip
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cutoffs.

edge card el ectri cal

term nal s.

20

2. The push-pull

connector of claiml1l wherein said carrier strip
cutoffs are | ocated between opposite contact ends and tails ends of the
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-3. The push-pull edge card electrical connector of claiml1 wherein the
retention sections of at |east sone of the termnals are press-fit between
the transverse walls of respective ones of the term nal-receiving cavities,
and the recesses for the carrier strip cutoffs of said at | east sonme of the
termnals are spaced fromthe retention sections thereof. 4. The
push-pul | edge card el ectrical connector of claim1 wherein the spring arm
of the second shape of terminal includes a first generally horizontal

section
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.extendi ng generally perpendicularly fromsaid base, a second generally
vertical section extending generally perpendicularly fromsaid first
section and offset fromthe plane of said base, a third el ongated section
extendi ng upward from said second section at an acute angle thereto, a
fourth curved contact section extending fromsaid third section and within
said slot, a fifth section extending fromsaid fourth contact section and
at an obtuse angle relative to said third section, and a distal end
including a preload arm positioned agai nst a preload ri| }
and above said contact section. 5. The push}p
el ectrical connector

76b
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70b
72a
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741 ' 74

|

40— 74a
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of claim1l wherein said termnals are of a sinple cantil evered beam type.
6. The push-pull edge card el ectrical connector of claim4 wherein said
» distal end of the spring armof each said second ternminal is generally
S- shaped. REPLACENMENT SHEET
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- 7. The push-pull edge card electrical connector of claim4 wherein said
third section of said second termnals is tapered. 8. The
push-pul | edge card electrical connector of claim4 wherein said third
section of said second termnals extends into the slot and through the

pl ane of said base.
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. 9. :The push- pul

edge card el ectrical connector of claim4 wherein said
di stal end of said second termnals includes a sixth curved transition

section extending fromsaid fifth section to said preload arm
edge card el ectrical connector of '

10. The push- pul

retention section of the base portion of each term nalRpp s
Is press-fit between a pair of said transverse wall s o

the first cavities.
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