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This invention relates to an electrical connector for
connecting a flexible printed circuit board "FPC" or a flat
flexible cable "FFC" to a printed circuit board.

BACKGROUND OF TLI_E INVENTION _
As is well know, a great number of such "FPC" and

"FFC" are used in many applications, and the electrical
connectors for connecting conductors on such boards or
cables to other printed circuit boards are used according-
ly. _

The prior art connectors of this type are generally
constructed in such a way that a connector housing has an
opening or slot provided at the front end thereof and the
flexible printed circuit board is laterally inserted into
such opening or slot of the housing so that each of the
conductors on the printed circuit board will make contact
with the contact portion of each terminal in the housing.

The prior art connectors described above, however,
have a disadvantage in that in order to eohnéct each of the

"aﬁ conductors on the printed circuit member with the contact
\ﬂe_'portggn of each of the terminals in the housing, two sepa-
25 -,

rate;dperetions must be done. The first operation is the
lateral insertion of the mating end of the flexible printed

. circuit.member into the front opening or slot of the con-

nector hou51ng.h The second operation is the depression of

'ﬂ;the mating end of the’ prlnted circuit merher after the
finsertlon.i Partlcularly for the insertion c¢f the printed
circuit member, it is difficult for a human operator to
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align the mating end portion of the printed Fircuit member
board to the slot or opening for insertion because of the
slot being positioned in front end of the housing.

With the recent tendency of realizing more and more
compactness and low profile of the electrical connector,
the size of the front slot for insertion of the flexible
printed circuit member has been significantly reduced.
This makes it more and more difficult for the operator to
properly align the mating end portion of the printed cir-
cuit member to the front slot of the connector housing.

SUMMARY OF THE INVENTION

In view of the above, an object of the present inven-
tion is to provide a new and improved electrical connector
in which it comprises means for connecting and disconnect-
ing the conductors on the flexible printed circuit board to
and from the terminal conductor engaging ends of said elec-
trical connector with only one quick operation which can
easily be done from the upper side of the electrical con-
nector. ' 5

In order to achieve the above object, the present
invention provides a board mounted electrical connector
arrangement for coﬁnectinq the exposed conductors at the
mating end, having a given width, of a circuit member 28 to
a printed circuit board. ' The connector arrangement
includes a housing having a circuit member receiving slot
leading into an interior mating area defined by inner sur-
faces of side walls, a plurality of terminals having a
board engaging end and a conductor engaging end mounted in
the housing, and means for holding the mating end of the
circuit member in engagement with the connector. The im-
provement comprises a housing having a top wall with an
opening joining the slot and contiguous with the mating
area exposing the conductor engaging ends of the terminals.

-
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Holding means in the form of a pair of flexible latch mem-
bers are mounted in the housing each member having a resil-~-
ient top end adapted to engage the mating end as it is in-
serted downwardly into the interior mating area toward the
terminals. The latch members are resiliently movable be-
tween a normal position, where the resilient top ends are
spaced a distance less than the given width of the rigid
mating end and a second position where the resilient top
ends are spaced away from each other. Inserting the mating
end into the mating area urges the top resilient ends away
from each other and back to the normal position whereby the
top ends are over the rigid.plate so that the conductors
are pressed into electrical engagement with the conductor
engaging ends 14 of the terminals. _

In another embodiment projections are provided on the
inner surfaces of each of the side walls where the projec-
tions face toﬁard each other and are adapted to contact.
edges of the mating end to prevent relative lateral move-
ment between the mating end and the connector. In yet
another embodiment a rigid plate is affixed to one surface
on the mating end of the circuit member to define a rigid
mating end. I still another embodiment the edges of the
slot in the connector housing is adapted to »ooperate with
cut out portions in each edge of the mating end of the
circuit membef to prevent the removal of the mating end
along the longitudinal axis of the circuit member.

- —
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Brief Description of the Drawings

The invention, together with its objects and the ad-
vantages thereof, may be best understood by reference to
the following description taken in conjunction with the
accompanying drawings in which:

Figure 1 is a plane view showing an electrical connec-
tor according to the present invention by one example;

Fiqurelé is a front elevational view showing, fragmen-
tally in cross section, the electrical connector shown in
Figure 1;

Figure 3 is a cross sectional view of the electrical
connector taken along the line 3-3 in Figure 1;

Figure 4 is a side view of the electrical connector as
viewed from the right-hand side thereof in Figure 1;

Figure 5 is a cross sectional view of the electrical
connector taken along the line 5-5 in Figure 1;

Figure 6 is a cross sectional view taken aiong line 6-
6 in Figure 1 showing the electfical connec:tor after the
flexible printed circuit board is connected thereof;

Figure 7 is a cross sectional view taken along line 7-
7 in Figure 1, showing the electrical connector after the
flexible printed circuit board is connected thereto;

Figure 8 is a cross sectional view taken along line 8-
8 in Figure 1, showing the electrical connector after the
flexible printed circuit board is connected thereto;

Figure 9 is a plane view of the latch members coupled
together with the carrier;

Figure 10 is a front elevational view of the latch
members shown in Figure 9;

Figure 11 .is a side view of the latch members shown in
Figure 9;_ j -

Figure 12 is a 51de view of the flexible printed circ-
uit board;

I ———
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Figure 13 is a plane view of the flexible printed
circuit boarqd;

Figure 14 is a cross sectional view of the electrical
connector showing another example of the terminals;

Figure 15 is a plane view of an electrical connector
in which a connector housing is provided with projections,
constructed according to further embodiment of the present
invention, witﬁithe terminals and the latch members omitted
for the sake of clarity; ‘

Figure' 16 is an enlarged view showing the portion
indicated by a circle of point-dot line in Figure 15;

Figure 17 is a fragmental cross sectional view taken

along the line 17-17 in Figure 15; and

Figure 18 is a fragmental cross sectional view taken
along the line 18-18 in Figure 16.

- - 1This Sheet Has Been Replaced
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of

etailed Descript e Preferred Embodime

Referring to the drawings in greater detail and first
to Figure 1, an electrical connector comprises a connector
housing 1 as shown in Figure 1 which is defined by left and
right side walls 2 and 3 as well as a top wall 4. These
walls are integral with each other and with a bottom wall
5. In addition the connector housing 1 has a slot 6 in the
front side thereof with edges 42,43 adapted to receive a
flexible circuit member and an opening 7 in the top wall 4
thereof. Accordingly an interior mating area 8 for a flex-
ible printed circuit board is formed which is defined by
said bottom wall 5, said left and right side walls 2 and 3
as well as said top wall 4, and where the interior mating
area communicates with the slot 6 and the top wall opening
7. The top wall 4 has a plurality of insertion openings 9
for mounting a plurality of terminals, and terminal press
fit grooves 10 for holding the terminals mouated.

Reference is now'made to the terminals i1A, 11B which
are mounted to said connector housing 1. It is to be noted
here that the reference character "11A" indi:ates the ter-
minals disposed at even-numbered positions from the right

‘side wall 3, and "11B" indicates the terminals disposed at

odd-numbered positions from the right side wall 3. Refer-
ring to Figure 3 and more particularly to the terminals 11A
at even-numbered positions, each of the terminals 11A in-
clude a base portion 12, a board engaging end 13 for sur-
face mounting which is laterally extending from under the
base portion 12, and a conductor engaging end 14. The base
portion 12 and the conductor engaging end 14 are coupled
together via a resilient portion 15 for upwatrdly displacing
the conductor engaging end 14 when it is depressed
downwardly as viewed in Figure 3. In thi: example, the
resilient portion 15 consists of "U" shaped pieces arranged

in series. In addition, the terminal 11A has a press fit
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portion 16 positioned adjacent to said base portion 12 and
extending in the direction opposite to that of the board
engaging end 13. |

It is to be noted that although the even-numbered
terminals 11A and the odd-numbered terminals 11B are dis-
posed in alternative positions, they are constructed in
such manner that the conductor engaging end 14 of the odd-
numbered terminals 11B forwardly extends a longer distance
than that of the conductor engaging end 14 of the even-num-
bered terminals 11A. '

In order to mount the terminals 11A, 11B in the con-
nector housing 1, each of the terminals 11A, 11B is insert-
ed into the rear opening 9 until the press fit piece 16 has
completely entered into the press fit groove 10. At this
time, the resilient portion 15 of each of the terminals
11A, 11B is positioned under the top wall 4 and the con-
ductor engaging end 14 of each terminal faces toward the
interior mating area 8. The bottom wall § is provided with
recesses 17 which prevent the conductor engaging portions
14 of the terminals 11A, 11B from abutting the bottom wall
5 when the conductor engaging ends 14 are downwardly dis-
placed as stated above. In this embodiment, a plurality of
recesses 17 are provided each of which is positioned under
each of the terminals 11A, 11B.

Reference is now made to latch members 18A and 18B for
holding the flexible printed circuit board in place in
cooperation with the contact pressure exert«d by the con-
ductor engaging ends 14 of the terminals 11A, 11B when the
conductor engaging ends 14 are_connected to the conductors
on said circuit boards. The latch members 18A, 18B are
mounted to the left and right side walls 2 and 3, respec-
tively. Referring to Figures 9, 10 and 11 which show the
latch members 18A, 18B themselves, a horizontal bottom
plate 19 is provided with a vertical portion 20 at one side

/
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thereof. fhe vertical portion 20 upwardly extends and
downwardly bends to form a resilient top end 21.

The horizontal bottom plate 19 is also provided with
a solder projection 22 upwardly extending from the opposite
side thereof and two wing portions 23A, 23B extending from
both ends of the bottom plate 19. The wing portions 23A,
23B are provided with latch projections 24 each vertically
and upwardly extending. The resilient top end 21 and the
vertical portion 20 can resiliently be defcrmed in order
that the resilient top end 21 can contact an edge of and
hold the mating end of the flexible printed circuit member.

In order to mount the latch members 18A, 18B in the
connector housing 1, the left and right side walls 2 and 3
of the housing 1 are provideq,with mounting grooves 25 at
each of the bottom portions thereof and inner grooves 26 at
each of the inner surfaces thereof. The latch members 18A,
18B are mounted in the housing 1 with the top ends 21 on
the free ends of the latch members facing towards the in-
side of the housing, the vertical portions 20 extending
along the inner surfaces of the left and right walls 2 and
3, the bottom portions 19 received within the mounting
grooves 25, and the solder projections 22 p-:sitioned out-
side of the left and right walls 2 and 3. In addition, as
shown in Figure 5, the latch projections 24 on the wings
23A, 23B each extending in both directions from the latch
members 18A, 18B are entered and secured within latch
grooves 27 provided in the side walls 2 and 3, thereby
fixing the latch members 18A, 18B within the housing 1.

Referring now to Figures 12 and 13, the flexible prin-
ted circuit.board 28 to be connected to the terminals 11A,
11B of the electrical connector will be described. As is
well known, the flexible printed circuit board 28 consists
of the conductors 31A, 31B sandwiched between the flexible
sheets of insulation 29 and 30. As shown in Figure 13, the

-
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ends of the conductors 31A, 31B are arranged in alternative
or staggered array and are exposed by removing the insula-
tion 29. In this example, the even-numbered terminals 11A
of the electrical connector are to be connected to the
even-numbered cénductors 31A and the odd-numbered terminals
11B is to be cohnected tﬁ the odd-numbered conductors 31.
Furthermore, in the preferred embodiment, insulation sheet
30 has a rigid metal reinforcement plate 32 affixed at the
end portion thereof. However, this invention will work
effectively without such a reinforcement plate if the mat-
ing end of the circuit member has adequate rigidity for the
movgment of the latch members 18A, 18B as described below.
The metal reinforcement plate 32 has a width equal to that
of the insulation 30 of the mating end of the flexible
printed circuit member.

The interior mating area 8 for the flexible printed
circuit board is defined between the left and right walls
2 and 3 of the housing 1, and more precisely, between its
inner surfaces 33 and 33. The width "L" between the inner
surfaces 33 and 33 is only slightly greater than the width
"L" of said the mating end and the rigid reinforcement
plate 32 for the circuit board. Therefore, the flexible
printed circuit board 28 and the reinforcement plate 32 are
positioned in the space between the inner surfaces 33 and
33 with less gap therebetween. The resilient top ends 21
on the free ends of the left and right lat~h members 18A
and 18B extend beyond the inner surfaces 331 of the side
walls 2 and 3. Cut out portions 40,41 are provided in the
mating end of the printed circuit member and the reinforce-
ment plate to cooperate with edges 42,43 of slot 6.

Referring now to F1gures 6, 7 and 8, the operation of
the electrical connector shown in Figure 1 through 13 will
be described below. In order to connect the conductors
31A, 31B on the flexible printed circuit board 28 with the
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terminals 11A, 11B of the electrical connector, the flexi-
ble printed circuit board 28 is positioned in a plane sub-
stantially parallel to and above the interior mating area
8 where the cut out portions 40,41 are aligned with the
edges 42,43 of slot 6. . There is no need for the printed
circuit board to be inserted into the front receiving slot
6 as in the prior art. The flexible printed circuit board
28 in this position above the connector housing is indi-
cated by a phantom line in Figure 6, 7 and 8. Once in this
position the ﬁlexible printed circuit board 28, with the
reinforcement'"platé 32 facing wupward, is directed
downwardly as indicated by arrow M while keeping it sub-
stantially horizontal. In the course of this downward
movement. both side portions of the insulation 29 contact
and begin moving the resilient top ends 21 of the latch
members 18A, 18b from their normal at rest position. Fur-
ther downward movement of the board 28 causes the deforma-
tion of the resilient top ends 21 and the vertical portions
20 of the latch members 18A, 18B towards the inner grooves
26 of the side walls 2 and 3 as indicated by an arrow K.
In this second position the latch members 18A, 18B can
accommodate the insertion of the flexible printed circuit
board 28 with the rigid plate. Further insertion of the
board 28 forces conductors 31A, 31B into co.itact with the
conductor engaging ends 14 of the terminals 11A, 11B caus-
ing conductor engaging ends 14 to be downwardly displaced.
This downward displacement of the conductor engaging ends
14 are made possible by its resilient portions 15. After
the reinforcement plate 32 of the printed circuit member 28
is moved past thé-resilient top ends 21, these resilient
top ends_21 and the latch members 18A, 18B are restored to
the normal at rest position by the resiliency of the ver-
tical portions 20 as shown in Figure 6. The inserted por-
tion of the flexible printed circuit board is held in the
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horizontal plane in the connector between the upward force
exerted by the conductor engaging ends 14 of the terminals
11A, 11B, and the downward force exerted by the resilient
top ends 21. This assures the connection between the con-
ductors 31A, 31B on the flexible printed circuit board 28
and the terminals 11A, 11B. ?Also the cooperation between
the edges 42,43 of slot 6 and cut out portions 40,41 of the
mating end assures that the mating end is not polled out of
the terminal in a direction along the longitudinal axis of
the printed circuit member. .

In order to disconnect the flexible printed circuit
board from the electrical connector, the resilient top ends
21 of the latch members 18A; 18B may eimpiy be outwardly |
displaced with the fingers or any jigs as indicated by the
arrow K. Then the reinforcement plate 32 is released by
the resilient top ends 21 so that the flexible printed cir-
cuit board 28 can be moved upwardly as indicated by arrow
N under the influence of the upward force exerted by the
conductor engaging ends 14 of the terminals 11A, 11B so
that cur out portions 40, 41 clear the slot edges 42, 43.
Then the operator can take up the circuit -board 28 for
disconnection.

According to the present invention, the connection of
the flexible printed circuit board to the electrical con-
nector can be achieved with only the one operation of down-
wardly depressing the circuit board into the interior mat-
ing area of the housing from the upper side. There is no
need to align the end portion of the flexiblz printed cir-
cuit board with the front slot which is small because of
the need for compactness and low profile.

Referring now to Figure 14 which represents the second
embodiment of the present invention, the press fit piece 16
of each of the terminals 11A, 11B is formed in the upper
portion separated from the board engaging end 13 and is

-_________.____;______
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pressed into the press fit groove 10 in the upper portion
of the housing 1. In addition various shapes of the resil-
ient portion 15 may be used. The electrical connector
according to this embodiment can be operated in the same
manner as that of the first embodiment as described before.

Figures 15, 16, 17 and 18 show the third embodiment of
the present invention. 1In these figures the terminals and
the latch members are omitted for the sake of clarity. The
third embodiment can be operated in the same manner as that
of the first embodiment. In this embodiment, projections
34 are formed on each of the inner surfaces 33 of the left
and right side walls 2 and 3 at the position near the front
slot 6. The projections 34 only slightly extend a distance
t into the interior mating'area 8 towards the flexible
printed circuit board. 1In addition, bottom grooves 35 are
formed in the bottom wall 5. The projection 34 has a grad-
ual spherical surface as shown in Figure 16 and a gradual
radius upper surface as shown in figure 18. The lower
portion of the projection 34 communicates with the bottom
wall 5 and the bottom'groove 35 is formed near the bottom
end of the projection 34. '

The purpose of the projections 34 is to prevent lat-
eral movement between the flexible printed circuit board 28
and the electrical connector, which is called "clattering".
The pitch of the conductors on the circuit board 28 should
correspond to that of the conductor engaging ends 14 of the
terminals 11A,f113. In addition to the requirement of the
correct pitcheé of both of the conductors on the circuit
board 28 and the terminals, the flexible printed circuit
board 28 should be smoothly settled in the space between
the inner_surfaceg 3; apq_33 of the left and right walls 2,
3 of the housing 1 without any clattering. In other words,
the width L between the inner surfaces 33 and 33 relative
to the width L' of the mating end of the flexible printed

| This Sheet Has Been Relplaoec
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circuit member should be such that there is no occurrence
of such clattering in left and right directions. Unfortu-
nately there is a possibility of some production error.
For example, if the size L between the inner surfaces 33
and 33 become slightly greater than the width L' of the
mating end, there may exist a higher possibility of such
clattering of the circuit board 28. According to the pres-
ent invention, however, the left and right projections 34
described above serve to correctly position the mating end
of the printed circuit member 28 depressed therebetween,
thereby avoiding the possibility of clattering in the left
and right directions.

More precisely when the flexible printed circuit board
28 is depressed from the upper side of the housing 1, due
to the fact that the width L' of the circuit board 28 is
smaller than the width L between the inner surfaces 33 and
33 in this example, then the circuit board 28 does not abut
the inner surfaces 33, but ‘abuts the projections 34.
Because of their small size, projeetions 34 can be scraped
awvay by the edges of the reinforcement plates 32 of the
printed circuit board 28 so that the mating end can cor-
rectly be positioned in such condition between left and
right projections 34. As the case may be, the left and
right walls 2 and 3 may outwardly be displaced due to the
spherical surfaces of the projections 34 so that the cir-
cuit board 28 may correctly be positioned therebetween.

on the other hand, if the production is made in such
way that the width L between the inner surfaces 33 and 33
of the side walls 2 and 3 correspond to the width L' of the
flexible printed circuit board 28 so that there is no pos-
sibility of clattering, then the depression of the circuit
board 28 to the space between the inner surfaces 33 -and 33
similarly causes the projections 34 to be scraped away by
the edges of the rigid reinforcement plate 32 or the out-
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ward displacement of the side walls 2 and 3 due to the
projections 34. In either case, the flexible printed cir-
cuit board 28 can correctly be positioned between the left
and right projections 34 of the side walls 2 and 3.

As described above, the conductors 31A, 31B on the
flexible printed circuit board 28 can correctly be connect-
ed to the conductor engaging ends 14 of the terminals 11A,
11B without any pitch shift in left and right directions.

The bottom groove 35 serves to collect the residual
material if produced when the projections 34 are scraped
awvay. However; because the projections 34 are small to
accommodate miﬁor_production errors, there may be a small

‘amount if any of the residual material. Therefore the bot-

tom groove 35 may be onmitted.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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1. A board mounted electrical connector arrangement
for connecting exposed conductors (31A, 31B) in one surface
at the mating end of a printed circuit member (28) to a
printed circuit board, _said. connector arrangement said
mating end having a given width including,

a housing (1) having a printed circuit member receiv-
ing slot (6) in a front wall of the housing leading into an
interior mating area (8)'defined, in part, by inner surfac-
es (33) of side walls (2) and (3), |

a plurality of terminals (11A, 11B) mounted in the
housing having a board engaging end (13) and a conductor
engaging end (14), and

means for holding said mating end of the printed cir-
cuit member in engagement with the connector,

the improvement comprising:

said housing having a top wall (4) with an opening (7)
joining the slot (6) and contiguous with the interior mat-
ing area (8) exposing the conductor engaging ends (14) of
the terminals; and

holding means including a pair of flexible latch mem-
bers (182, 18B) mounted in the housing and having a resil-

‘ient top end (21) adapted to engage a surface of the mating

end having an insulation layer thereon when the mating end
is inserted downwardly through opening (7) into the interi- .
or mating area (8) toward the terminals, said latch members
being resiliently movable between a normal position, where
the resilient top ends (21) are spaced a distance less than
the given width of the mating end and a second position,
where the resilient top ends are spaced away from each
other wherein the_m§tiqq_end urges the resilient top ends
(21) away from each other as the mating erd is inserted
downwardly into the interior mating area (8) and back to
the normal position whereby the top ends (21) are located
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over the mating end so that the exposed conductors (31A,
31B) are held in electrical engagement with the conductor

engaging ends 14 of the terminals (11A, 11B).

2. An electrical connector arrangement according to
claims 1 further comprising projections (34) provided on
the inner surfaces (33) of each of the side walls 2 and 3,
said projections (34) projecting towards each other and
adapted to contact edges of the mating end whereby relative
lateral movement between the matlng end and the connector,
when the mating end is in the interior mating area (8), is

 prevented.

3. An electrical connector arrangement according to
claim 1 further comprising a rigid plate (22) affixed to
the surface of the mating end opposite to the surface hav-
ing the exposed conductors (31A, 31B) th: rigid plate
having the same width as the width of the mating end and
adapted to engage'and be held by the top ends (21) of the
flexible latch members (18A, 18B).

4. An electrical connector arrangement according to
claim 1 where edges of the circuit member receiving slot

- (6) are adapted to receive said mating end having portions

cut out of each edge cooperating with the slot so that the
circuit member is held in the interior mating area (8) of
the housing whereby removal of the mating end along the
longitudinal axis of the circuit member is pr?vented.
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