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SPEC_IFICATION

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 is provided for receiv-
ing a printed circuit board having a mating edge and a
plurality of contact pads adjacent the edge. Such edge
connectors have an elongated housing defining an elongated
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 con-
tact pads adjacent the mating edge of the board. In many
applications, such edge connectors are mounted on a second
printed circuit board. The mating edgé board or card conm-
monly 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 everincreasing
miniaturization of such connectors brought about by the
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-increas-
ingly miniaturized, but the dimensions of the housing are
becoming smaller and smaller. The terminals are mounted in
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rows along the slot of the housing, with the terminals
being separated by a dielectric partition integral with the
housing, and the housing includes side walls for
surrounding the terminals. The parameters of providing a
very high density connector, in combination with the
increasing miniaturization of the connectors, results in
the housing portions between and around the terminals
becoming extremely thin. Not only does this result in the
housing portions potentially providing insufficient support
for the terminals, but the stresses placed on the terminals
due to their engagement with an inserted circuit board may
result in the housing becoming warped, bent, or otherwise
disfigured.

+ This invention is directed to solving the above
problems by providing a combination of a particular
terminal configuration along with its mounting orientation
and support provided by surrounding portions of the housing
to provide a sturdy and reliable edge connector capable of

high density applications in miniaturized or compact
environments.

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 opposite sides of
the board adjacent the edge.

In the exemplary embodiment of the invention, the
edge connector includes an elongated dielectric housing
having a board-receiving slot means for receiving the mat-
ing edge of the printed circuit board. A plurality of
terminals are mounted on the housing. Each terminal in-
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cludes a pair of side support portions fixed to the housing
outside opposite sides of the slot means. A cross brace
portion extends between the side support portions. A ter-
minating portion projects below the cross brace portion for
rigid securement to a complementary circuit component such
as a mother board. A spring contact portion projects up-
wardly from the cross brace portion for engaging one of the
contact pads on the printed circuit board.

The invention contemplates that the above config-
uration of the terminals be employed in the connector in
such a manner as to be oriented in an alternating array
along the slot means of the elongated housing, whereby the
contact portions of the terminals alternatingly engage
contact pads on opposite sides of the printed circuit
board. It is contemplated that the housing includes a por-
tion supportingly engaging the top side of the cross brace
portion at a location positioned on the opposite side of
the spring contact portion relative to the card slot to
resist rotational movement of the terminal as an inserted
printed circuit board biases the spring contact portion
thereof transversely of the slot means.

As disclosed herein, the side support portions of
each terminal comprise legs projecting upwardly from the
cross brace portion near opposite ends thereof, the legs
being fixed within holes in the housing outside the slot
means. The terminating portion is provided in the form of
a solder tail projecting from the cross brace portion below
a bottom surface of the housing. The spring contact por-
tion extends upwardly from the cross brace portion general-
ly at a point intermediate the ends thereof. The spring
contact portion includes a board contact area offset to one
side of the slot means for engaging the contact pad on the
one side of the printed circuit board, whereby the board
can be located generally centrally of the housing. The
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housing includes a portion for abutment against the oppo-
site side of the printed circuit board.

Other objects, features and advantages of the
invention will be apparent from the following detailed

description taken in connection with the accompanying
drawings. '



lon

This Sheet Has Been laced

92-202 EP

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
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 an exploded perspectivé view of an
edge connector embodying the concepts of the invention;

FIGURE 2 is a side elevational view of the edge
connector of Figure 1;

FIGURE 3 is a top plan view of the edge connector
of Figuré 1;

FIGURE 4 is a section, on an enlarged scale,
taken generally along the line 4-4 of Figure 1;

FIGURE 5 is a fragmented pérspective view of
sections through the connector, as viewed generally in the
direction of line 4-4 of Figure 1;

FIGURE 6 is a sectional view through an alternate
form of the invention wherein the terminals are angled to
provide a right-angled connector;

FIGURE 7 is a sectional view of a further embodi-
ment of the invention, incorporating two side-by-side con-
nectors, with the terminals angled to provide an oblique
configuration for the connector assembly; and

FIGURE 8 is a sectional view showing an applica-
tion of the invention wherein four connectors are mounted
to a printed circuit board in a close side-by-side array.
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Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figures 1-3, an edge connector, generally
designated 10, is shown for use with a printed circuit
board 11. As is conventional with edge connectors, the
printed circuit board has a mating edge 11a and a plurality
of contact pads 42 adjacent the edge. With edge connector
10 of this invention, printed circuit board 11 will have a
mating edge and a plurality of contact pads qﬁ'both sides
of the board adjacent the edge. This printed circuit board
commonly is called the "daughter" board. In the present
configuration, the contact pads of one side are offset from
the contact pads of the other side.

+ Edge connector 10 includes an elongated
dielectric housing, generally designated 12, which is
fabricated of plastic material or the like. The housing
has a plurality of depending mounting pegs 14 (Fig. 2) for
insertion into appropriate mounting holes 16 in a second
printed circuit board 18. This printed circuit board
commonly is called the "mother" board, whereby edge
connector 10 is effective to electrically couple circuitry
of daughter board 11, through its mating edge, with
circuitry of mother board 18.

Still referring to Figures 1-3, elongated housing
12 of edge connector 10 is integrally molded of the
dielectric material and includes a bbard-receiving slot
means 20 for receiving the mating edge of the daughter
board. The slot extends, as at 20a and 20b, outwardly and
upwardly into a pair of upstanding post portions 22a and
22b, respectively, of the housing. Although not forming
part of the invention, the connector includes an ejecting
mechanism, generally designated 24, which is movable be-
tween the full-line position shown in Figure 2 to an eject-
ing position, shown in phantom, in order to eject the
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daughter board from the connector, specifically from slot
20. The housing has a polarizing boss 25 which is offset
from a mid-point of the elongated housing for engaging in
a complementary polarizing recess in the mating edge of
daughter board 11 and which also is similarly offset from
a mid-point of the board.

Before proceeding further, it must be understood
that such terms as "top", "bottom“, Yabove", ﬁbelow", and
the like, are used in the specification hereiﬁ'and in the
claims hereof not in a limiting sense but in order to more
clearly define the invention, it being understood that edge
connector 10 is totally omni-directional in use or applica-
tion.

+ Referring to Figures 4 and 5 in conjunction with
Figures 1-3, a plurality of terminals, generally designated
26, are mounted on housing 12, generally within or about
slot 20, and spaced longitudinally along the slot and
housing for contacting daughter board 11 and terminating
with mother board 18 in order to electrically interconnect
the contact pads on the daughter board with the circuit
traces on the mother board.

More particularly, each terminal 26 is edge
blanked from sheet metal and includes a pair of side
support portions 28a and 28b, a cross brace portion 30, a
terminating portion 32, and a spring contact portion 34.
Side support portions 28a and 28b are in the form of
locking legs which project upwardly from opposite ends of
cross brace portion 30. The legs are fixed to housing 12
within holes 36 in the housing outside of slot 20 in an
interference fit. Cross brace portion 30 extends between
the fixed legs. 1In the illustrated embodiment, terminating
portion 32 is in the form of a solder tail for insertion
into an appropriate hole in mother board 18 for
interconnection to a circuit trace on the mother board or
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in the hole thereof, as by soldering. The terminating
portions equally could be provided in the form of a surface
mount foot which, like solder tail 32, would project from
cross brace portion 30 at least below a bottom surface 38
of housing 12 for securement to a circuit trace on the
mother board. _

Lastly, spring contact portion 34 extends upward-
ly from cross brace portion 30 from one side of a mid-point
40 of the cross brace portion. The spring conééct portion
is curved, as at 34a, to provide a board contact area 34b
offset to one side of mid-point 40 for engaging a contact
pad 42 on one side 44 of daughter board 11. Mid-point 40
of cross brace portion 30 generally coincides with the mid-
point of slot 20. The spring contact portion has an upper
distal end 34c which is curved transversely for engaging a
cut-out area 48 of housing 12 on the opposite side of slot
20 to provide an anti-overstress means for the spring con-
tact portion. The terminals are "bottom loaded" into
housing 12 in the direction of arrow “C" (Fig. 3).

The invention contemplates that housing 12
includes means for resisting the rotational moment of
terminal 26 as daughter board 11 is inserted into slot 20
to bias spring contact portion 34 of the terminal
transverseiy of the slot. More particularly, as seen best
in Figure 4, the housing includes portions or areas 50, 51
positioned at the top side of cross brace portion 30 at
least at two locations spaced respectively on opposite
sides of spring contact portion 34. In the illustrated
ehbodiment, the supporting areas are provided by the
housing immediately inside legs 28a and 28b which provide
the side support portions for the terminal. Housing
portion or area 50 resists rotational movement of the
terminal as daughter board 11 is inserted into slot 20 in
the direction of arrow "A". When so inserted, spring
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contact portion 34 is biased in the direction of arrow "B,
resulting in an effective rotational moment of the
terminal. Supporting area 50 of the housing resists this
rotational moment by supportingly engaging the top side of
cross brace portion 30. Therefore, stresses on any other
portions or areas of the housing are relieved, at least in
the immediate surrounding area of each terminal 26. In es-
sence, supporting area 50 of the housing is put under com-
pression and resists the rotational moments caﬁsed by the
terminal being biased by insertion of daughter board 11
against spring contact portion 34 of the terminal.
Accordingly, it is understood that locking leg 28 could be
eliminated.

« The invention contemplates that the cooperative
distribution of stresses afforded by the configuration of
terminal 26 and the surrounding areas of housing 12, as
described in relation to Figure 4, be distributed
lengthwise of the connector housing along slot 20 to
further prevent distortion of the housing. More
particularly, and with reference to Figure 5, the invention
contemplates that terminals 26 be oriented along slot 20 in
an alternating array along the elongated housing. There-
fore, it can be seen that the contact portions of the ter-
minals, as alternatingly arrayed in Figure 5, will be ef-
fective to alternatingly engage contact pads on opposite
sides of daughter board 11. Consequently, the directions
of the stresses between an individual terminal and the
surrounding areas of the housing will alternate in opposite
directions back-and-forth along the length of the housing,
within the slot, as daughter board 11 biases the spring
contact portions 34 of the terminals outwardly in alternat-
ing opposite directions.

Figure 6 shows an alternate form of the invention
wherein an edge connector, generally designated 10', is
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designed as a right-angled connector, with the terminals
configured so that terminating portions or solder tails 32a
and 32b of alternating terminals, respectively, project
from the bottom of housing 12 generally transversely there-
of. Each terminal includes a body portion 52 depending
from cross brace portion 30, with the respective solder
tails 32a and 32b projecting at right-angles to the body
for insertion into appropriate holes in mother board 18.
The terminals alternate lengthwise of the conngbtor so as
to have solder tails 32a at one end of the body portions 52
alternate with solder tails 32b at the opposite end of the
body portions. Therefore, the solder tails are insertable
into two rows of holes in printed circuit board 18 in an
alternating manner. Otherwise, like numerals have been ap-
plied to like componénts in edge connector 10' correspond-
ing to the components described above in relation to edge
connector 10 (Figs. 1-5) and the terminals thereof.

Figure 7 shows a further application of the
invention wherein a pair of edge connectors 10" are mounted
in supports 54 whereby the connectors project from mother
board 18 at an oblique angle thereto. In order to adapt
the terminals of connectors 10" for an oblique inter-
connection with two rows of circuit traces or holes on the
printed circuit board, solder tails 32c and 324 project
from cross brace portions 30 in an alternating array with
alternating terminals. Specifically, solder tails 32c
project from one end of their respective cross brace por-
tions, and solder tails 32d have extension portions 56 to
space solder tails 32d outwardly of the one end of the
respective cross brace portions. Otherwise, just as with
edge connector 10 (Figs. 1-5), the spring contact portions
34 of alternating terminals lengthwise of the connector
alternatingly engage contact pads on opposite side of
daughter board 11 for each edge connector 10". Again, the
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remaining portions of the terminals mounted within edge
connectors 10" are configured the same as terminals 26 in
the embodiment of Figures 1-5 and cooperate with the hous-
ing to provide complementary supports to resist rotational
movement of the terminals.

Lastly, Figure 8 simply shows four edge-
connectors 10 as described in relation to Figures 1-5 to
exemplify that the connectors can be mounted .to mother
board 18 in a close side-by-side array of connectors. All
of the embodiments of Figures 6-8 illustrate the
versatility of the invention.

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

1. A push-pull edge connector (10) for mounting
to a mother board (18) and for receiving an edge (lla) of
a daughter board (11) having a mating edge and a plurality
of contact pads (42) on opposite sides of the board -
adjacent the edge, said contact pads of each side being
offset parallel to said edge with respect to the contact
pads of the other side, said connector comprisiﬁg:

an elongated dielectric housing (12) including

a board-receiving slot (20) therein for
receiving the mating edge of the daughter board,

a pair of opposed side walls defining said
«board receiving slot, each said side wall having
a lower surface (38) generally perpendicular to
said slot,

a plurality of terminal receiving cavities
evenly spaced along and in communication with
said slot, said cavities extending upward from
said lower surface to define first and second
terminal stop surfaces (50, 51) in said opposed
side walls on opposite sides of the board
receiving slot,

said first stop surface (50} being
substantially wider laterally of said board
receiving slot than said second stop surface
(51), said first and second terminal stop
surfaces being oriented in an alternating array
in said side walls along said slot;

a plurality of blanked terminals (26) mounted on the
housing in said cavities, each terminal including

a side support portion (28a) fixed to said
housing at said second stop surface,
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a spring contact arm (34) having a contact
portion (34b) for slidingly engaging one contact
pad on only one side of the daughter board during
insertion of a daughter board into said slot,

a cross brace portion (30) extending between
the side support portion and the spring contact -
arm, and

a terminating portion (32) projecting from
thé cross brace portion for rigid segﬁrement to
said mother boardq;

the terminals being oriented in an alternating array
along the slot of the elongated housing so that the contact
portions of the terminals alternatingly engage contact pads
on opposite sides of a daughter board inserted into said
slot; and
wherein the first terminal stop surface (50)
supportingly engages the top side of the cross brace
portion at a location on the opposite side of the spring
contact arm relative to the slot to resist rotational
movement of the terminal as a daughter board inserted into
the slot biases the spring contact arm transversely of the
slot.

2. The edge connector of claim 1 further
comprising a pair of side support portions (28a, 28b)
positioned adjacent opposite ends of said cross brace
portion, each being fixed to said housing at one of said
terminal support surfaces (50, S51) by securement means,
said securement means including a projecting leg (28a, 28b)
slidingly received within an opening (36).

3. The edge connector of claim 1 wherein said
terminating portion comprises a solder tail (32) projecting
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from the cross brace portion (32) below a bottom surface
(38) of the housing (12).

4. The edge connector of claim 1 wherein saiad
spring contact arm (34) extends upwardly from the cross
brace portion (30) generally at a point intermediate the-
ends thereof and the intersection of said contact arm and
said cross brace is offset to one side of the slot, and
said contact portion engages the contact paditowards the
other side of the slot.

5. The edge connector of claim 1 wherein said
spring contact arm (34) includes an offset distal end (34c)
for engaging a side (48) of the slot in the direction of
deflection of the spring contact arm upon insertion of a
daughter board for providing an anti-overstress means for
the spring contact arm.

6. The edge connector of claim 1 wherein said
spring contact arm (34) projects from said cross brace
portion (30) at a point offset from the centerline (40) of
said slot, and said contact portion (34b) is offset to an
opposite side of said slot, whereby said contact portion
and the intersection of said spring contact arm and said
cross brace are on opposite sides of said centerline.



