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Field of the Invention
This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
5 connector for terminating a flat cable, such as a flat
flexible cable, printed circuit board or the like, without
requiring any insertion force.

Background of the Invention
There are a wide variety of zero insertion force

10 electrical connectors particularly adapted for terminating
flat cables, such as flexible flat cables, flexible printed
circuit boards and the like. These electrical connectors
conventionally have a housing mounting a plurality of
terminals in a generally parallel array. An actuator, such

15 as a pressure member, is used to press the flexible flat
cable, flexible printed circuit board or the like against
contact portions of the terminals.

Heretofore, some actuators have been designed to
be pushed in and pulled out of the connector housings.

20 Such designs require the application of insertion forces to
the flat cables. In addition, such designs have inevitably
resulted in an increase in the overall size of the
connectors.

Consequently, some zero insertion force

25 electrical connectors for flat cables have been designed
with actuators or pressure members which are rotatably or
pivotally mounted on the housing for movement between
first, open positions allowing free insertion of the cables
into the connector housings, and second, closed positions

30 for clamping the flat cables against the contact portions
of the terminals.

- One of the problems with prior connectors having
rotatable actuators or pressure members is the tendency of
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Field of the Invention This invention generally relates to

the art of el ectrical connectors and, particularly, to an.e i cal
5 connector for termnating a flat cable, such as{auid SHEET HAS BEER)| bl e
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I nsertion force. Background qf t I.nvention There
are a wide vamMo¥ipdorthaRFe q i RS ‘1’6 toward itscoPeRo ARSIt PR
particul arly athum ethdeeiriedr ekbath8l forces are applied to the flexible

flat cable. The flat cable tends to raise and rotate the
pressure member, thereby releasing the flat cable from the

5 connector. The present invention is directed to solving
this problem and preventing undesired releasing or
decoupling of the flat cable from the .connector when
certain external forces are applied to the cable.

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

provide a new and improved zero insertion force electrical
connector for flat electrical cables, of the character
described.

In the exemplary embodiment of the invention, the

15 electrical connector includes a dielectric housing mounting
a plurality of terminals in a generally parallel array
transversely of the connector. The housing has opposite
sides and a front end, with an opening between the sides
for receiving an end of the flat cable in engagement with

20 contact portions of the terminals. A pressure member is
rotatably mounted on the housing for movement between a -
first position allowing insertion of the flat cable into
the opening and a second position pressing conductors of
the flat cable against the contact portions of the

25 terminals. Generally, stop means are provided on the
housing to prevent release of the flat cable from the
electrical connector in the event undesired external forces
are applied to the cable which would tend to bias the
pressure member back toward its first position.

30 More particularly, the stop means are provided by
overhanging extensions projecting inwardly from the
opposite sides of the housing. The pressure member
includes an actuating portion having a width sized to fit
between the overhanging extensions at the opposite sides of

35 the housing. A pair of pivots rotatably mount the pressure
member on the housing at opposite sides of the pressure
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flat cables, such as flexible flat cables, flexible printiéd SHEET Hg§ BEEN@
‘boards and the |ike. These electrical connectors converREPbAGED v hage
a housing nounting a plurality of terminals in a generally parallel

array. An actuator, such 15 as a pressure menber, is u$&rag%d HGess the

flexible flat cable, flexible printed circuit board or the |ike

agai nst meshexet poFheonpiwptenhearer nilpgped rearwardly of the

Heretof ore, sgyRrAGhY2hgr SeRoufs Do, desimgnad 0 the phespureedmenband
pul |l ed out of the connecCtor [

hou s. 20 Such designs fequire,th
appl i cati on ofPFAYERE| Fh ﬁ&??@?‘slt %ower SPREAFP 513 atﬁﬁs.gq%ﬂédgpﬂ'gﬁ? such
desi gns have gegintiall 3 generallsuttshdulan sperededvieen theopreabhrei ze
of the 5 member and the flat cable when the pressure member is in

its second position.

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

10 drawings.
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Wi th actuators or pressure nenbers which are rotatably or ivotally
nmounted on the housing for novenent between first, °9péRY p§§|t|ons

al | owi ng free_lnsertlon of the cables ,__Into the connect or housi ngs,
and second, c£548E& : atoncof DR WLR0 g the flat cabl es against the
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pressure nenb
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 front-to-rear vertical section-

10 through the flat cable connector of the invention, with the
front of the pressure member broken away;

FIGURE 2 is a top plan view of the housing of the
connector;
FIGURE 3 is a front elevational view of the

15 housing of the connector;

FIGURE 4 is a side elevational view of the
housing of the connector;

FIGURE 5 is a top plan view of the pressure
member;

20 FIGURE 6 is a front elevational view of the
pressure member;

FIGURE 7 is a side elevational view of the
pressure member;
FIGURE 8 is an enlarged vertical section taken

25 generally along line H-H in Figure 6;

FIGURE 9 is an enlarged vertical section taken
generally along line K-K in Figure 6;

FIGURE 10 is an enlarged vertical section taken
generally along line J-J in Figure 6;

30 FIGURE 11 is a side elevational view of another
embodiment of a flat cable connector, with the pressure
member in its open position; and

FIGURE 12 is a front-to-rear vertical section
through the flat cable connector of Figure 12.
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Detailed Description of the Preferred Embodiments

Referring to the drawings in greater detail,
Figure 1 shows a first embodiment of a flexible flat cable
connector according to the invention. The connector
includes a housing 1 mounting a plurality of terminals 2 in
a generally parallel array. The housing rotatably mounts
an actuator or cable pressure member 3. Details of the
housing are shown in Figures 2-4, and details of the cable
pressure member are shown in Figures 5-10.

Referring to Figures 2-4 in conjunction with
Figure 1, housing 1 is unitarily molded of dielectric
material such as plastic or the like. The housing includes
a base 5 having a plurality of terminal slots 4 formed
therein, opposite side walls 6 molded integrally to
opposite lateral edges of base 5, and a top wall 7
extending transversely between opposite side walls 6. Each
side wall has a cam slot or track 9 facing upwardly toward
top wall 7. As described in greater detail hereinafter,
cable pressure member 3 has a counter cam on each opposite
side thereof for cooperating with cam slot 9 for guiding
the cable pressure member between its rotatable positions.

As seen in Figures 2 and 3, top wall 7 extends
short of the front end of housing 1, thereby leaving a
space or opening 8 at the front of the housing. The
opening coincides with a cable insertion opening, generally
designated 21, into which a flexible flat cable 22 can be
inserted in the direction of arrow 23 (Fig. 3). Lastly,
housing 1 includes stop means in the form of a pair of
overhanging extensions 24 projecting inwardly from opposite
side walls 6 and overhanging the opposite edges 22a of
flexible flat cable 22 as best seen in Figure 3.

Each terminal 2 is stamped from sheet metal
material in a bifurcated shape as best seen in Figure 1.
The bifurcated shape defines a relatively short upper
support leg 10 and a relatively long lower contact leg 11.
Support leg 10 has a barb 12, and the terminal is fixed in
a respective one of the terminal slots 4 by barb 12 of
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support leg 10. An L-shaped soldering tail 14 extends
rearwardly of the terminal and outwardly of housing 1. The
bottom of the L-shaped soldering tail 14 is flush with the
bottom surface of base 5 of the housing for soldering to a
circuit trace on an appropriate printed circuit board.

Referring to Figures 5-10 in conjunction with
Figures 1-4, cable pressure member 3 is unitarily molded of
dielectric material, such as plastic or the like. The
pressure member includes a major flat plate 15 which is
wide enough to span the opening 8 at the front of housing
1. Triangular flanges 16 are molded integrally at opposite
sides of flat plate 15. ©Each triangular flange 16 has a
counter cam 17 at the front thereof. Each triangular
flange 16 1is positioned so that its counter cam 17
confronts the cam slot or track 9 (Fig. 4) in a respective
one of the side walls of the housing.

Major flat plate 15.0f cable pressure member 3
has a width sized to fit in the space between the opposite
overhanging extensions 24 of housing 1 as the cable
pressure member moves from a first open position allowing
insertion of flat cable 22 into opening 8 in the housing,
and a second closed position pressing conductors of the
flat cable against contact portions 13 of terminals 2 as
shown in Figure 1. As seen in Figures 8 and 10, major flat
plate 15 of cable pressure member 3 has a stepped lower
surface 25 at the front thereof. In addition, the cable
pressure member has projections 18 (Figs. 5-7) projecting
outwardly of its opposite sides. Each projection 18 fits
into an L-shaped slot 19 (Fig. 2) in the inner surface of
one of the side walls 6 of the housing. The cable pressure
member alsoc has rounded side projections 20 which form
detents to snap over the inside edges of overhanging
extensions 24 when the pressure member is moved between its
open and closed positions.

this pi dBﬂ%ﬁHéﬁﬁHASBEFv

6 This Sheet Has Been Replaced

A



15 | electrical connector includes a dielectric housing THBISHEETOHAS BEEN
‘plurality of termnals in a generally parallel array tm&ﬂﬁMﬁﬂﬁely }
t he connector. The housing has opposite si des and 3 Lo

an openi ng between the sides for receiving an end of#ﬁ%§¥I%§ cabl e
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menber is HHMab etween a
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the contact portions of t fer Ceneral ly, stop neans are
provi ded on t mSitlonShougpt?@lf%Fqﬂri’év’eW%Fbés@a@e tARESIURe BB L8m t he

5 moved toward its closed position shown in Figure 1, a rear
end 15a (Fig. 8) of the cable pressure member moves under
a comb-like support arrangement defined by the bottom
surfaces 26 (Fig. 1) of support legs 10 of terminals 2. By
this action, flat cable 22 is pinched between the

10 undersurface of the cable pressure member and contact
portions 13 of terminals 2.

Referring back to Figure 1 wherein flexible flat
cable 22 has been inserted into the connector, assume that
the flat cable is pulled upwardly as shown in broken lines

15 by undesired external forces applied to the cable. 1In a
conventional electrical connector structure, the cable
pressure member would be rotated toward its open position
in the direction indicated by arrow 27. However, according
to the concepts of the present invention in the electrical

20 connector structure shown herein, the flat cable 22 will
move or bend the cable pressure member upwardly only a
small degree until the flat cable is stopped by the
overhanging extensions 24 extending inwardly from the
opposite sides of the housing. Further upward pulling on

25 the cable is prevented and the cable pressure member will
not move toward its open position. Therefore, undesired
release or decoupling of the flat cable from the connector
is stopped. It can be seen that a triangular space 28
(Fig. 1) is formed beneath overhanging extensions 24 which,

30 in effect, defines the limit of movement of the flat cable
in the event that undesired upward forces are applied
thereto.

In the electrical connector described above in
relation to the embodiment of Figures 1-10, housing 1 is

35 provided with cam slots 9 and cable pressure member 3 is
provided with counter cams 17 for assuring a smooth
rotation and displacement of the cable pressure member
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el ectrical connector in the event undesired external forc 'HﬂSSHEEEHégBEEN
‘applied to the cable which would tend to bias the piessuﬂgiﬁé R,

back toward its first position. 30 More parti $: the stop
means are provi ded by overhanging ext ensi ons project ?fq%wﬁﬁcﬂy from

t he opp |te si.de e ur

I ncl udes an ag:tc' | nd‘fo?&g av?ﬁggag’{%cﬁhngl zedlg‘trie&f %o Hetsucgn t he
over hangi ng exasngieaTs acanhbeop;ms:tte@i sAslesho¥n3in thqneembgslingnt Afpair
of pivots rot g %?l"%ﬁe YNt d 16 PF ESPYT Sther wolBEPCpre8shPE HeMBEPI3Alin

opposi te sides pressure
Figures 11 and 12 is movable from its open position, as

5 shown, about pivots 29 between opposite sides of the cable
| pressure member and the insides of the side walls of the
housing, but no cam means are provided.

Lastly, it should be understood that the
supporting undersurfaces 26 of the support legs 10 of

10 terminals 2 can be readily replaced by a transversely
extending portion of housing 1. Still further, soldering
tails 14 of terminals 2 may comprise pin-like projections
for insertion into appropriate holes in a printed circuit
board and for soldering to appropriate circuit traces on

15 the board and/or in the holes.

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

20 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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3 ,  nenber. The pivots are located rearwardly BT HAS BEEN
‘over hangi ng extensions. Lastly, the pressure ne REPLA@Ebudes
stepped | ower surface at the front thereof defi ni ng geh
triangul ar space between the pressure 5 member and the ¥ azcglca?ﬁe when
the pressure nenber is in
CLATIMS:
1. An electrical connector for a flat cable
(22), comprising:
a housing (1) mounting a plurality of terminals
5 (2) in a generally parallel array, the housing having
opposite sides (6) and a front end with an opening (8,21)
between the sides for receiving an end of the flat cable
(22) in engagement with contact portions (13) of the
terminals;
10 a pressure member (3) rotatably mounted on the
housing (1) for movement between a first position allowing
insertion of the flat cable (22) into the opening (8,21)
and a second position pressing conductors of the flat cable
against the contact portions (13) of the terminals (2); and
15 stop means (24) on the housing (1) preventing
release of the flat cable (22) from the electrical
connector in the event undesired external forces are
applied to the cable which would tend to bias the pressure
menber (3) toward its first position.

20 2. The electrical connector of claim 1 wherein
said stop means comprise overhanging extensions (24)
projecting inwardly from the opposite sides (6) of the
housing (1).

3. The electrical connector of claim 1 wherein
25 said stop means (24) are located on said opposite sides (6)
of the housing (1).

N
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4. The electrical connector of claim 3 wherein
said pressure member (3} includes an actuating portion (15)
having a width sized to fit between the stop means (24) on
the opposite sides of the housing.

5. The electrical connector of claim 1,
including pivot means (9,17,29) rotatably mounting the
pressure member (3) on the housing (1), the pivot means
being located rearwardly of said stop means (24).

6. The electrical connector of claim 5 wherein
said pivot means comprise a pair of pivots (9,17,29)
between opposite sides of the pressure member (3) and said
opposite sides (6) of the housing (1).

7. The electrical connector of claim 1 wherein
said pressure member (3) includes a stepped lower surface
(25) at the front thereof defining a generally triangular
space between the pressure member and the flat cable (22)
when the pressure member is in its second position.

10
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4 . -Brief Description of the Draw ngs The features of

this invention which are believed to be novel are set forth wth
particularity in the append- ed clains. The invention, qﬂ%her W th
its objects and 5 t he advant ages thereof, may be best %ﬁuﬁﬁ%t d by

ref erence the follow ng description taken in conj
acconpanyi ng é#%ﬁﬁﬁﬁg?-in which |ike reference nuneral s qﬂhghﬁ%ﬁ{%$§BFﬁﬁe
el ements in tFLAN QABEE SONNECTORI ch: Fl GURE-1-1%.
front-to-rear vertical 3g0tigiedfrscai " WeHhddiSr | 2 sCalh R FRIKIECt Ford'

the invention, with the
terminating a flat cable (22). The connector includes a

5 housing (1) mounting a plurality of terminals (2) in a
generally parallel array. The housing has opposite sides
(6) and a front end, with an opening (8,21) between the
sides for receiving an end of the flat cable (22) in

engagement with contact portions (13) of the terminals (2).

10 A pressure member (3) is rotatably mounted on the housing
for movement between a first position allowing insertion of
the flat cable (22) into the opening (8,21) and a second
position pressing conductors of the flat cable against the
contact portions (13) of the terminals (2). Overhanging

15 extensions (24) project inwardly from the opposite sides
(6) of the housing (1) to prevent release of the flat cable
(22) from the connector in the event undesired external
forces are applied to the cable which would tend to bias
the pressure member (3) toward its first position.
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front of the pressure nenber broken away; FIGURE 2 is a top

pl an view of the housing of the connect or; FI GURE 3
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pressure nenber; FIGURE 8 is an enlarged vertical section

t aken 25 generally along line HHin Figure 6; FI GURE 9
is an enlarged vertical section taken generally along line K-K in
Fi gure 6; FI GURE 10 ii ag enl arged vertical section taken
generally along line J-J in Figure 6; 30 ) FIGURE 11 is a side
el evational view of another enbodi nrent of a flat cabl e connector,
with the pressure menber in its open position; and§1¢H§SHEerAqBE
FIGURE 12 is a front-to-rear vertical section t hrough the-f at .ca ELJ
connector of Figure 12. 7
FIG. 2 /
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5. - Detailed Description of the Preferred Enbodi ments
Referring to the drawi ngs in greater detail, Figure 1 shows a first
enbodi nent of a flexible flat cable
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connector according to the invention. The connector 5 i ncl udes a

housing 1 nounting a plurality of terminals 2 in a generally parallel
array. The housing rotatably nmounts an actuator or cable pressure
menber 3. Details of the houshggﬁgge shown in Figures 2-4, and
details of the cable pressure are shown in ﬁﬁgygggngAyB
Referring to Figures 2-4 in conjunction with Figufe 1, fioUgtAY E I'S
unitarily nolded of dielectric mat eri al such as plastitc-or -t

The housi ng i ncl udes a base 5 having a plurality of termnal slots 4
formed’ t herein, opposite S|de wal l's 6 | ded integrally to 15
opposite lateral edges of base 5, |Sand a ?3‘ wall 7

15a

y W

/////

FIG. 8
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extiendi ng transversely between opposite side walls 6. Each side wal |
has a camslot or track 9 facing upwardly toward top wall 7. As
described in greater detail hereinafter, cabl e pressure nenber 3 has
a counter camon each opposite 20 ngﬁﬁfhereof for cooperating with cam
slot 9 for guiding the cable pre e nmenber between its rotatable
posi tions. As seen in Figures 2 and 3, top.wall 7 _extends
short of the front end of housing 1, thereby |eaving a "ﬂﬂSSBBEEBAQBEEN4
opening 8 at the front of the housing. The 25 openi ng coi'merdes wit
cabl e insertion opening, generally designated 21, into which a7
flexible flat cable 22 can be dinserted in the direction of arrow 23
(Fig. 3). Lastly,
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housing 1 includes stop neans in the formof a p#& (@DJ ‘g over hangi ng
extensions 24 projecting inwardly from opposite de"walls 6 and
[

over hangi ng the opposite edges 22a of flexible flat cable 22 as best

seen in Figure 3. Each termnal 2 is sta

met al material in a bifurcated st’ape as best sde p[]AG_ﬂi\mmﬂ'eSHEET

The bifurcated shape defines a rel atingbyredifonPper mg stpport~led 10

and a relatively long | ower contact #?ET%HT“““_ Suppoy t 0] aibarb
12, and the termnal is fixed in arespectlveoeo 5%@&%

slots 4 by barb 12 of FLAT CABLE CONNECTOR

Field of the Invention
This invention generally relates to the art of

electrical connectors and, particularly, to an electrical

5 . connector for terminating a flat cable, such as a flat
flexible cable, printed circuit board or the like, without
requiring any insertion force.

Background of the Invention
There are a wide variety of zero insertion force

10 electrical connectors particularly adapted for terminating
flat cables, such as flexible flat cables, flexible printed
circuit boards and the like. These electrical connectors
conventionally have a housing mounting a plurality of
terminals in a generally parallel array. An actuator, such

15 as a pressure member, is used to press the flexible flat
cable, flexible printed circuit board or the like against
contact portions of the terminals.

Heretofore, some actuators have been designed to
be pushed in and pulled out of the connector housings.

20 Such designs require the application of insertion forces to
the flat cables. In addition, such designs have inevitably

" resulted in an increase in the overall size of the
connectofs.
Consedquently, some zero insertion force

25 electrical connectors for flat cables have been designed
with actuators or pressure members which are rotatably or
pivotally mounted on the housing for movement between
first, open positions allowing free insertion of the cables
into the connector housings, and second, closed positions

30 for clamping the flat cables against the contact portions
of the terminals.

one of the problems with prior connectors having

rotatable actuators or pressure members is the tendency of



6 - ~-support leg 10 biting into an internedi ate sh |$EP CEMEN
housi ng. Contact leg 11 has a Contact portion
fromthe free end of the I eg upwardly toward suppont (&
L-shaped soldering tail 14 extends 5 rearwardly of ithe tern1n

outwardly of housing 1. The 2 ‘

-moving the pressure member back toward ;g,open

when undesired external forces are applied to the flexible
flat cable. The flat cable tends to raise and rotate the
pressure member, thereby releasing the flat cable from the

5 connector. The present invention is directed to solving
this problem and preventing undesired releasing or
decoupling of the flat cable from the connector when
certain external forces are applied to the cable.

Summary of the Invention

10 An object, therefore, of the invention is to
provide a new and improved zero insertion force electrical
connector for flat electrical cables, of the character
described.

In the exemplary embodiment of the inwvention, the

15 electrical connector includes a dielectric housing mounting
a plurality of terminals in a generally parallel array
transversely of the connector. The housing has opposite
sides and a front end, with an opening between the sides
for receiving an end of the flat cable in engagement with

20 contact portions of the terminals. A pressure member is
rotatably mounted on the housing for movement between a
first position allowing insertion of the flat cable into
the opening and a second position pressing conductors of
the flat cable against the contact portions of the

25 terminals. Generally, stop means are provided on the
housing to prevent release of the flat cable from the
electrical connector in the event undesired external forces
are applied to the cable which would tend to bias the
pressure member back toward its first position.

30 More particularly, the stop means are provided by
overhanging extensions projecting inwardly from the
opposite sides of the housing. The pressure member
includes an actuating portion having a width sized to fit
between the overhanging extensions at the opposite sides of

35 the housing. A pair of pivots rotatably mount the pressure
member on the housing at opposite sides of the pressure
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an appropriate printed circuit board. ef@F ARy WY H gur es
5-10 in conjunction with 10 Figures 1-4, cable prdsqure nenber 3
unitarily nol ded of dielectric rial, such gs plastic or the
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5 member and the flat cable when the pressure member is in
its second position.
Other objects, features and advantages of the

[0 W u |

i ke.

invention will be apparent from the following detailed
"description taken in connection with the accompanying
10 drawings.



confronts the camslot or track 9 (Fig. 4) in a resp

side walls of the housing. 20 Maj or fl a R.EP&&%E blie
pressure nenber 3 has a wwdth sized to fit in th pace betweqn it he
opposite over hangi ng extensi ons 24 of housing hg
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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 front-to-rear vertical section

10 through the flat cable connector of the invention, with the
front of the pressure member broken away;

FIGURE 2 is a top plan view of the housing of the
connector;
FIGURE 3 is a front elevational view of the

15 housing of the connector;

FIGURE 4 is a side elevational view of the
housing of the connector;

FIGURE 5 is a top plan view of the pressure
member;

20 FIGURE 6 is a front elevational view of the
pressure member;

FIGURE 7 is a side elevational wview of the
pressure member; _
FIGURE 8 is an enlarged vertical section taken

25 generally along line H-H in Figure 6;

FIGURE ¢ is an enlarged vertical section taken
generally along line K-XK in Figure §6;

FIGURE 10 is an enlarged vertical section taken
generally along line J-J in Figure 6;

30 FIGURE 11 is a side elevational view of another
embodiment of a flat cable connector, with the pressure
member in its open position; and

FIGURE 12 1is a front-to-rear vertical section
through the flat cable connector of Figure 12.



30 pressure nenber has projections 18 (Figs. 5-7) pr

outwardly of

L-shaped slot 19 (Fig. 2) in the inner surface of
wal l's 6 of the housing. The cabl e pressure
side projections 20 which form 35 dglents
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Its opposite sides. Each projection 18 fit

reater—detail,

Figure 1 shows a first embodiment of a flexible flat cable

Referring to the érawings in

connector according to the invention. The connector
includes a housing 1 mounting a plurality of terminals 2 in
a generally parallel array. The housing rotatably mounts
an actuator or cable pressure member 3. Details of the
housing are shown in Figures 2-4, and details of the cable
pressure member are shown in Figures 5-10.

Referring to Figures 2-4 in conjunction with
Figure 1, housing 1 is unitarily molded of dielectric
material such as plastic or the like. The housing includes
a base 5 having a plurality of terminal slots 4 formed
therein, opposite side walls 6 molded integrally to
opposite lateral edges of base 5, and a top wall 7
extending transversely between opposite side walls 6. Each
side wall has a cam slot or track 9 facing upwardly toward
top wall 7. As described in greater detail hereinafter,
cable pressure member 3 has a counter cam on each opposite
side thereof for cooperating with cam slot 9 for guiding
the cable pressure member between its rotatable positions.

As seen in Figures 2 and 3, top wall 7 extends
short of the front end of housing 1, thereby leaving a
space or opening 8 at the front of the housing. The
opening coincides with a cable insertion opening, generally
designated 21, into which a flexible flat cable 22 can be
inserted in the direction of arrow 23 (Fig. 3). Lastly,
housing 1 includes stop means in the form of a pair of
overhanging extensions 24 projecting inwardly from opposite
side walls 6 and overhanging the opposite edges 22a of
flexible flat cable 22 as best seen in Figure 3.

Each terminal 2 is stamped from sheet metal
material in a bifurcated shape as best seen in Figure 1.
The bifurcated shape defines a relatively short upper
support leqg 10 and a relatively long lower contact leg 11.
Support leg 10 has a barb 12, and the terminal is fixed in
a respective one of the terminal slots 4 by barb 12 of



7 : Cam slots or tracks 9 on housing 1

T SHEET cams
17 on cabl e pressure nenber 3 cooperte functionally

tthe

cable pressure between positions. Specifically, en the cab
pressure nenber is 5 noved toward its closed positilod showr™7n Hi gurk 1,
a rear end 15a (Fig. 8) of the cable pressure ler noves unde

a conb-1ike suppRbbrer12389¢8eBie 5 | {Rh Bih i dinlelad! e 'shelf la of the
housing. Contact leg 11 has a contact portion 13
projecting from the free end of the leg upwardly toward
support leg 10. An L-shaped soldering tail 14 extends

5 rearwardly of the terminal and outwardly of housing 1. The
bottom of the L-shaped soldering tail 14 is flush with the
bottom surface of base 5 of the housing for soldering to a
circuit trace on an appropriate printed circuit board.

Referring to Figures 5-10 in conjunction with

10 Figures 1-4, cable pressure member 3 is unitarily molded of
dielectric material, such as plastic or the 1like. The
pressure member includes a major flat plate 15 which is
wide enough to span the opening 8 at the front of housing
1. Triangular flanges 16 are molded integrally at opposite

15 sides of flat plate 15. Each triangular flange 16 has a
counter cam 17 at the front thereof. Each triangular
flange 16 is positioned so that its counter cam 17
confronts the cam slot or track 9 (Fig. 4) in a respective
one of the side walls of the housing.

20 Major flat plate 15 of cable pressure member 3
has a width sized to fit in the space between the opposite
overhanging extensions 24 of housing 1 as the cable
pressure member moves from a first open position allowing
insertion of flat cable 22 into opening 8 in the housing,

25 and a second closed position pressing conductors of the
flat cable against contact portions 13 of terminals 2 as
shown in Figure 1. As seen in Figures 8 and 10, major flat
plate 15 of cable pressure member 3 has a stepped lower
surface 25 at the front thereof. 1In addition, the cable

30 pressure member has projections 18 (Figs. 5-7) projecting
outwardly of its opposite sides. Each projection 18 fits
into an L-shaped slot 19 (Fig. 2) in the inner surface of
one of the side walls 6 of the housing. The cable pressure

- member also has rounded side projections 20 which form

35 detents to snap over the inside edges of overhanging
extensions 24 when the pressure member is moved between its
open and closed positions.



surfaces 26 (Fig. 1) of support legs 10 of termnals 2. By this

action, flat cable 22 is pinched between the 10 under.sur,
cabl e pressure nenber and cont act portions 13 of
Referring back to Figure 1 wherein flexible flat

inserted into the connector, assune that. the flaticéab
upwardly as shown in bro%gﬁlgfygé g} tréakél eg&rﬁgugf
applied to the cable. In a conventional electricg

structure, thec@m§l 47 on cahles fresswebdenksy ¢ OIS
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positions. Specifically, when e cagférﬁéégsure member is
moved toward its closed position shown in Figure 1, a rear
end 15a (Fig. 8) of the cable pressure member moves under
a comb-like support arrangement defined by the bottom
surfaces 26 (Fig. 1) of support legs 10 of terminals 2. By
this action, flat cable 22 1is pinched between the
undersurface of the cable pressure member and contact
portions 13 of terminals 2.

Referring back to Figure 1 wherein flexible flat
cable 22 has been inserted into the connector, assume that
the flat cable is pulled upwardly as shown in broken lines
by undesired external forces applied to the cable. 1In a
conventional electrical connector structure, the cable
pressure member would be rotated toward its open position
in the direction indicated by arrow 27. However, according
to the concepts of the present invention in the electrical
connector structure shown herein, the flat cable 22 will
move or bend the cable pressure member upwardly only a
small degree until the flat cable 1is stopped by the

overhanging extensions 24 extending inwardly from the

opposite sides of the housing. Further upward pulling on
the cable is prevented and the cable pressure member will
not move toward its open position. Therefore, undesired
release or decoupling of the flat cable from the connector
is stopped. It can be seen that a triangular space 28
(Fig. 1) is formed beneath overhanging extensions 24 which,
in effect, defines the limit of movement of the flat cable
in the event that undesired upward forces are applied
thereto.

In the electrical connector described above in
relation to the embodiment of Figures 1-10, housing 1 is
provided with cam slots 9 and cable pressure member 3 is
provided with counter cams 17 for assuring a smooth
rotation and displacement of the cable pressure member




20" connector structure shown herein, the flat cable 22 w | nove
or bend the cable pressure nenber upwardly only a smal | degree unt]
the flat cable is stopped by the over hangi ng ext eps+ '
inwardly fromthe opposi te sides gf t he housi ng.

pul ling on 25 the cable is preventee®and the cabl e pne
not nove towar@owh$dORe8 BP8kbiONcabld 6 BACH fhg PHAH Y
decoupling of the flat cable fromthe connector ,
be seen that aSBPM JRANSICRPaPE ARitted 35 ghown 2D i :
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shown, about pivots 29 between opposite sides of the cable
pressure member and the insides of the side walls of the
housing, but no cam means are provided.

Lastly, it should be understood that the
supporting undersurfaces 26 of the support legs 10 of

10 terminals 2 can be readily replaced by a transversely
extending portion of housing 1. Still further, soldering
tails 14 of terminals 2 may comprise pin-like projections
for insertion into appropriate holes in a printed circuit
board and for soldering to appropriate circuit traces on

15 the board and/or in the holes.

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

20 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. An electrical connector for a flat cable
(22), comprising:

a housing (1) mounting a plurality of terminals
(2) in a generally parallel array, the housing having
opposite sides (6) and a front end with an opening (8,21)
between the sides for receiving an end of the flat cable
(22) in engagement with contact portions (13) of the
terminals;

a pressure member (3) rotatably mounted on the
housing (1) for movement between a first position allowing
insertion of the flat cable (22) into the opening (8,21)
and a second position pressing conductors of the flat cable
against the contact portions (13) of the terminals (2); and

stop means (24) on the housing (1) preventing
release of the flat cable (22) from the electrical
connector in the event undesired external forces are
applied to the cable which would tend to bias the pressure
member (3) toward its first position.

2. The electrical connector of claim 1 wherein
said stop means comprise overhanging extensions (24)
projecting inwardly from the opposite sides (6) of the
housing (1).

3. The electrical connector of claim 1 wherein
said stop means (24) are located on said opposite sides (6)
of the housing (1).

A

This Sheet Has Been Replaced
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8 - . -toward its closed, cable pinching position. W PEACEMEN SHEFf am

means can be omtted as shomn int 2.
In other words, pressure nmenber 3 iinTHIS SHEET L] es 1{ an ' @ye f riom
its open position, as 5 shown, abpout BEU ween oﬁb ' , f
t he cabl e pressure nember and th&%i nsi des of the gi 2

housi ng, but no cam meang ArPn®’ QYé&eFical connector of iﬁ§ﬂ3@ ¢ﬁe
be understood that the
said pressure member (3) includes an actuating portion (15)

having a width sized to fit between the stop means (24) on
the opposite sides of the housing.

5 5. The electrical connector of claim 1,
including pivot means (9,17,29) rotatably mounting the
pressure member (3) on the housing (1), the pivot means
being located rearwardly of said stop means (24).

6. The electrical connector of claim 5 wherein

10 said pivot means comprise a pair of pivots (9,17,29)

between opposite sides of the pressure member (3} and said
opposite sides (6) of the housing (1).

7. The electrical connector of claim 1 wherein
said pressure member {3) includes a stepped lower surface
15 (25) at the front thereof defining a generally triangular
space between the pressure member and the flat cable (22)
when the pressure member is in its second position.
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suppor t-i ng undersurfaces 26 of the support |egs 10 of 10

be readily replaced by a transversely ext endi ng pe#ttOTLo;

Still further, soldering tails 14 of termnals 2 jmifPen

pin-1ike projections for |nsert|?n i nto appropri af ef”

printed circuit board and for r|ng to approp i:tQUEFEBUWP7

on 15 t he bgak % Eg/or in the holes { will be
understood thalt T venti on _nmay be enbodied in dth
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5 housing (1) mounting a plurality of terminals (2) in a
generally parallel array. The housing has opposite sides
(6) and a front end, with an opening (8,21) between the
sides for receiving an end of the flat cable (22) in
engagement with contact portions (13) of the terminals (2).
10 A pressure member (3) is rotatably mounted on the housing
for movement between a first position allowing insertion of
the flat cable (22) into the opening (8,21) and a second
position pressing conductors of the flat cable against the
contact portions (13) of the terminals (2). Overhanging
15 extensions (24) project inwardly from the opposite sides
(6} of the housing (1) to prevent release of the flat cable
(22) from the connector in the event undesired external
forces are applied to the cable which would tend to bias

the preésure member (3) toward its first position.
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CLAI VE: 1. An electrical connector for a flat cable (22 a housing
(1) nounting a plurality of terminals (2) in a generally parallel array,
t he housi ng having a cammed slot (9) in opposite side walls (6) and a front
end with an opening (8,21) between the sides for receiving an end of the
flat cable (22) in engagenment with contact portions (1B).0f e trermmahs;
a pressure nenber (3) rotatably nounted on the housing (&#Lé fﬁ"@ré@%ﬁf

agai nst the canmed slot (9) for novenenZ.between a firkt{ position alldwing
insertion of the flat cable (22) into the 0 S FEB 197
7
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openi ng.” (8,21) and a second position pressing conductors of the flat cable
agai nst the contact portions (13) of the termnals (2);and stop neans
(24) on the housing (1) conprising overhangi ng extensi ons EL[IH
inwardly fromthe opposite walls (6) of the housing and ah QM%@@NFé*EE
menber (3) positioned in said cammed sl ot between said frprt end and salf
over hangi ng extensions and adapted to engage edges (22a) |ofi tfe rrwl gy t he
flat cable preventing rel ease of the f 1.8 cabl e (22) from tithe el ectrical
connector in the event undesired external forces are applji éd—-to—the—cabt
whi ch woul d tend Fg bias the pressure nenber (3) toward ijts first position
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2. "The electrical connector of claima1, I ncl udi ng pi vot
rotatably nmounting the pressure nenber (3) on the housin
nmeans being |located rearwardly of said stop neans (24).

el ectrical connector of claim2 wherein said pivot neans
pivots (9,17,29) between opposite sides-.of the pressure
opposite S|des (6) of the housing 5

vy

means (9,17, 29)
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(1) 4. The electrical connector %g%} g?erein sai d pressure
‘nenber (3) includes-a stepped | ower surf @Zg? t he fsont—t-her

TriCcT CU

defining a generally triangul ar space between the pressu eRﬁﬁﬁﬁEMEﬁh§ﬁEE%

flat cable (22) when the pressure nmenbey is in its secon osSTTT0on.
v 1999

CLAIMS: 09 NO
1. An electrical connector for a flat cable (22}7—comprizimg:

a housing (1) mounting a plurality of terminals (2) in a
generally parallel array, the housing having a cammed slot (9)
in opposite side walls (6) and a front end with an opening {(8,21)
between the sides for receiving an end of the flat cable (22) in
engagement with contact portions (13) of the terminals;

a pressure member {3) rotatably mounted on the housing (1)
and forced against the cammed slot (9) for movement between a
'first position allowing insertion of the flat cable (22) into the
opening (8,21) and a second position pressing conductors of the
flat cable against the contact portions (13) of the terminals
(2) ;and _ '

stop means {24) on the housing (1) comprising overhanging
extensions (24} projecting inwardly from the opposite walls (6)
of the housing and said pressure member (3) posztloned in said
cammed slot between said front end and said overhanging
extensions and adapted to engage edges (22a) of the end of the
flat cable preventing release of the flat cable (22) from the
‘electrical connector in the event undesired external forces are
applied to the cable which would tend to bias the pressure member
(3) toward its first position. '
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2. The electrical connector of claim 1, including pivot means
(9,17,29) rotatably mounting the pressure member (3) on the
housing (1), the pivot means being located rearwardly of said
stop means (24).

3. The electrical connector of claim 2 wherein said pivot means
comprise a pair of pivots (9,17,29) between opposite sides of the
pressure member (3) and said opposite sides (6) of the housing
(1) . '

4. The electrical connector of claim 1 wherein said pressure
member {3) includes a stepped lower surface (25) at the front
thereof defining a generally triangular space between the
pressure member and the flat cable (22} when the pressure member
is in its second position.
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