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

electrical connectors and, particularly,. to electrical
5 connectors for terminating flat cables, such as a flat
‘flexible cables, without requiring any insertion force.
Backaround of the Invention ’
There are a wide variety of zero insertion force
electrical connectors particularly adapted for terminating
10 flat cables, such as flexible flat cables. These
electrical connectors conventionally use actuators to push
the flexible flat cables, flexible printed circuit boards
or the like against resilient contacts or terminals which
are mounted in the connector housings.

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

Consequently, sone zero insertion force
electrical connectors for flat cables have been designed
with actuators which are pivotable between first, open
positions allowing free insertion of the cables into the

25 connector housings, and second, closed positions for
' clamping the flat cables against the terminals. In some
such connectors, lock means are provided to hold the

actuators in locked condition relative to the connector
housing.

30 The present invention is directed to a new and

improved zero insertion force electrical connector for flat
cables wherein the actuator is rotatably mounted on the
connector housing by a floating~pivot means and includes an

1
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.Field of the Invention : Thi's invention generally relates to the art

~ -of electri-cal connectors and, particularly, to electrical connectors for

termnating flat cables, such as a flat flexible cables, mﬁthout requiring
any insertion force. - Background of the Invention 5Bl S%re a

adapt ed for ¢ RREEL8a T38kind"or Naertid fdail PROTE U® RREMSEELTIRY
These el ectri &&# %%ﬁMé%%%*QB(nﬂﬂmaﬂnnonuhh}eusblhthkﬁqwan(thpushtuh&or
fllexible flattgabbatel It&xidY ol NpELi €165 UbnbPRLEY perpendicular to
the flat cable to allow for visual inspection of the

5 'engagement of the cable and the terminals.

- Summary of the Invention »

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

10 described. :

In the exemplary embodiment of the invention, the
zero insertion force electrical connector includes a
dielectric housing mounting a plurality of conductive
terminals. The housing has a front end adapted for

15 receiving the flat cable in engagement with the terminals,
a rear end and a opposite sides. An actuator is mounted to
the housing for rotational and translational movement
between a first position allowing free insertion of the
flat cable into engagement with the terminals and a second

20 position clamping the cable against the terminals.

Complementary interengaging mounting means are provided

between the housing and the actuator at opposite sides of
the housing intermediate the front and rear ends thereof.

Complementary interengaging stop means are provided between

the housing and the actuator near the rear end of the
housing for limiting rotation of the actuator relative to
the housing in a first direction. Complementary
interengaging latch means are provided between the housing
and the actuator near the front end of the housing for

30 preventing rotation of the actuator relative to the housing

in a second direction opposite said first direction.

In at least one embodiment of the invention, the
actuator, in its first position, is disposed generally
perpendicular to the plane of the flat cable to allow
visual inspection of the engagement of the cable and the

25

35

terminals. The complementary interengaging stop means are

2
heet Has Been Reﬂlaced

T

[reywp—t



-or the li ke agai nst resilient contacts or terminals which are nounted in
t he tonnector housings. - ' Heretof ore, the actuators have been

designed to be pushed in and pulled out of the connector Such
designs require the appllcatlon of insertion forces to thgﬁ?ﬁggpgy%les

addi tion, sucladphantohatey Na By Jyild CHelda il | PELEERGE | Bo! B
overal |l size e connect
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free insertion_of the es into the connector housing ang second,

cl osed pOSItISﬁSthﬁ'Qﬁ 9&)?%%@?*%& Eaprtbe PHHAT ¢t Weiﬁ?né@§°ndln

sone 5§ position back to its first position.

As disclosed herein, means are provided between
the housing and the actuator for providing generally linear
or sliding movement of the actuator relative to the housing
from the second position to a third, final position. The

10 stop means and the latch means become operative
automatically when the actuator moves té its third, final
position. '

A pair of mounting arms are provided at opposite

sides of the actuator. The arms have the mounting means

15 and the stop means thereon. The arms are generally J-
shaped, with the mounting means being on the leg of the J-

shape, and the stop means being on the distal end of the J-

shape. In one embodiment of the invention, a pair of latch

arms also are provided at opposite sides of the actuator.

The latch arms are generally L-shaped and have the latch
means thereon.

20

Finally, complementary interengaging support
means are provided between the housing and the actuator at
a rear end of the actuator intermediate opposite sides
25 thereof to prevent bending of the actuator.
Other objects, features and advantages of the
invention will be apparent from the following detailed

description taken in connection with the accompanying
drawings.
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.such-.connectors, |ock means are provided to hold the actuators in |ocked

condition relative to the connector. housi ng. : The present invention
is directed to a new and inproved zero insertion force eleg%léﬁgls onnect or
for flat cables wherein the actuator is rotatably nounted Oh ! connect or

housing by a- EiQQE'BQSEtYBEJQEaB§ Qﬂg beghggsé an
The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
5 and the advantages thereof, may bé best understood by
' reference to the following description taken in conjunction
‘with the accompanying drawings, in which.like reference
numerals identify 1like elements in the figures and in
which: ' ’

10 FIGURE 1(a) is a top plan view -of a first
embodiment of a zero insertion force electrical connector

according to a first embodiment of the invention;

FIGURE 1(b) is a front elevational view of the
electrical connector; B .

15 FIGURE 2(a) is a front elevational view of the

dielectric housing of the connector with the actuator
removed;

FIGURE 2(b) is a side elevational view of the
connector;

20 FIGURE 3(a) is a vertical section taken generally

alone line A-A in Figure 1(b);
FIGURE 3(b) is a vertical section taken generally
along line B-B in Figure 1(b);
FIGURE 4 is a side elevational view of the
25 dielectric housing of the connector;
FIGURE S5(a) is a rear elevational view of the
actuator;
FIGURE 5(b) is a top plén view of the actuator;
FIGURE 5(c¢) is a front elevational view of the
30 actuator;

FIGURE 6(a) is a side elevational view of the
actuator;

FIGURE 6(b) is a vertical sectional view through
the actuator;

35 FIGURES 7(a) - 7(g) are sequential views of
movement of the actuator relative to the housing from the

first, open position of the actuator allowing insertion of

4
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.. 2 _inproved locking or latching nmeans to. hold the actuator in its

terninating position, - while still allow ng the actuator to rotate to an
open position generally perpendicular to the flat cable to_allow for visual
i nspection of the engagenent of the cable and the terninal%~21% ry of

the Inventi ONthe flat Aé:nabcibé',ec'tt’o _tggge%){r?dl _Of'lootclikeedI ”582& $6n' Sof © the

actuator relative to the housing;
FIGURE 8 is a vertical section through a zero
insertion force electrical connector according to a

5 modified embodiment of the invention; i
' FIGURE 9 is a side elevational view of a second
embodiment of the invention, similar - to the side

elevational view of the first embodiment shown in Figure
2(b); '

10 . FIGURE 10 is a front.elevational'view of the

connector of the second embodiment; ’
FIGURE 11 is a top plan view of the connector of
the second embodiment;
FIGURES 12 and 13 are fragmented plan views of
15 the complementary stop means between the actuator and the
housing;
FIGURE 14 is a vertical sectional view of the
second embodiment similar to the vertical sectional view
3(b) of the first embodiment;
20 FIGURES 15 and 16 are sequential views
illustrating the position of the actuator relative to the
housing in moving the actuator upwardly to allow insertion
of a flat cable;

FIGURE 17 is a vertical section through the
connector, showing a flat cable having been inserted into
the connector, with the actuator elevated; and

FIGURES 18 and 19 are sequential views showing

movement of the actuator downwardly after the flat cable
has been inserted.

25
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provi.de a new and inproved zero insertion force electrical connector for
flat ‘el ectrical cable, of the character described. “In the
exenpl ary enbodi nent of the invention, the zero insertion.force electrical
connector includes a dielectric housing nounting a plurali.®p~éf2c8§fducti ve
termnals. The housing has a front~enq1a apted far recei.ving the flat

1l Degeription of =8 LT os CNDAC 1M ite sides. An

cabl e i n engagefed : TP a
actuator is nmounted to tRefdrringictd dhe drawingsl iandreases| detand| and

novenent bet fi St.ﬁ@ﬁ@ | 0 | ow f j rtiso tk abl e
into engagen\é\ﬁf{]ﬁm&f hk:tBheF ; rréénaﬁggghdwéggec%rﬁﬁ %géff [ gnnzc agrrp?ﬁaé%ggogabl e
agai nst the tecforeelelechnptaheennnectian acnerdjing teoantfingtnemhodinent

provi deds of the invention, includes a dielectric housing, generally

designated 1, a plurality of terminals, generally
designated 2, and an actuator, generally designated 3,
rotatably mounted on dielectric housing 1.

As shown in Figures 3(a) and 3(b), each terminal _
2 includes a stem 4, a resilient contact 5 integral with an
upper end of the stem and a tail 6 intégral with a lower
end of the stem. The tail has a spike-like projection or
barb 7 formed thereon. Each terminal 2 is mounted in
dielectric housing 1 with its spike-like projection 7
embedded in the dielectric material of the housing to

10

15

prevent the terminal from slipping back out of the housing.
It can be seen that the terminals are alternately mounted
to the front and rear ends of the dielectric housing.
Specifically, terminals 2 on a front longitudinal
end 1(a) of the housing are arranged alternately with the
terminals 2 on a rear longitudinal end 1(b) of the housing.
_ In this manner, the resilient contacts 5 of the terminals
are arranged alternately at regular intervals projecting
upwardly of a top surface 1(c) of the dielectric housing.
Referring to Figure 4 in conjunction with Figures
l1(a) - 2(b), each lateral side 8a and 8b of dielectric
housing 1 has a step-like configuration as viewed from
front-to-rear of the longitudinal sides. Specifically, a

20

25

first or rear lateral side section 9, a second or
intermediate lateral side section 10 and a third or front
lateral side section 11 are ranged to progressively step
outwardly of the housing in the longitudinal direction.
Stated differently, the longitudinal distance between front
lateral side sections 11 at opposite ends of the housing is
35 greater than the distance between the second or
' intermediate lateral side sections 10 at opposite ends of

the housing which, in turn, is greater than the distance

30
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between the housing and the actuator at opposite sides of the housing
iFntermediate the front and rear ends thereof. Conplenentary interengaging
stop neans are provided between the housing and .the actuator near the rear
end of the housing for liniting rotation of the actuator r2Pa2#%eS%o the

Teans. are prooRTTe b T AR SO e A6t GRPRELEa S TPHo 4 S ond
of the hpusin@quﬁimw§venting rotation of the actuator relative to the
Do g Second oy ST PRI W Luted €S Pinar aserar
position, is @RIRELENRT o9 | 9f pshpeddrdarsricohonsiphars drigher fthan
cabl e t@ al | owné el HW A tREmiNE18N928PE8CAFr RhgbdCas AR BEI &AL
' ' in comparing Figures 3(a) and 3(b). Each rear lateral side
section 9 has an extension 12 extending outwardly from its
upper corner so that the outside surface of extension 12 is
flush with the surface of front lateral side section 11.
10 In addition, each rear lateral side section 9 has a
projection 13 forwardly of extension® 12 and projects
outwardly beyond intermediate lateral side section 10 but
not quite as far as front lateral side section 11.
Intermediate lateral side section 10 at each
15 opposite end of dielectric housing 1 has a rectangular
recess 14 opening at the top thereof as shown clearly in
Figure 4. 1In addition, each lateral side section 10 has a
step extension 15 formed at the 1lower part thereof
projecting into lateral side section 9, again as clearly
20 .shown in Figure 4.

Front lateral side section 11 is as high as rear
lateral side section 9, and it has an inner extension 16
(see Fig. 1(b)) formed at its top, and a lower extension
16b extending from the rear of the front lateral side

25 section, through second lateral side section 10 and into
rear lateral side section 9.

Lastly, dielectric housing 1 includes a
longitudinal bridge 18 (see Fig. 2(a)) extending between
the opposite extensions 12 of lateral side sections 9 at

30 opposite ends of the housing. Rectangular through holes 19
are formed beneath bridge 18 and between a plurality of
partitions 18a. The through holes are aligned with
terminals 2, with the through holes being at rear end 1b of
the dielectric housing.

35 Now, the structure of actuator 3 will be
described. Referring to Figure S5(a) - 6(b), actuator 3 is

stamped and formed of stainless steel material coated with
_—
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termnals. The conpl ementary interengagi ng stop neans are
3 adapted to stop rotation of the actuator relative to the

10
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95-212 SG

an insulating material. The actuator is formed with a U-

- shaped major part_or'body 21 which has a lower leg plate

2la and an upper leg plate 21b. The lower leg plate 21a
defines an abutment 'plane, generally designated 22 in
Figures 6(a) and 6(b). This abutment plane is adapted to
define a lower surface for pushing a flat-type cabie,
including a flat flexible cable or a flexible printed
circuit board against resilient contacts 5 of terminals 2.
Lower leg plate 21a also has a plurality of rearwardly
extending projections or teeth 23 which are positionable
into through holes 19 beneath longitudinal bridge 18 of
dielectric housing 1. Lastly, lower leg plate 2l1a has
laterally outwardly extending projections 24 formed at its
lateral opposite sides.

Upper leg plate 21b of the U-shaped major part or
body 21 is somewhat shorter than lower leg plate 2la. The
upper leg plate has a notched section 25 at its rearward
edge as seen in Figure 5(b), along with laterally outwardly
projecting shoulder extensions 26 at its opposite lateral
sides. These shoulder extensions 26 have arms 27 extending
rearwardly thereof as clearly seen in Figure 5(b).

U-shaped body 21, including upper and lower leg
plates 21a and 21b, respectively, is as wide as the
longitudinal arrangement of terminals 2 in dielectric
housing 1. The longitudinal distance between arm
extensions 27 at opposite sides of body 21 is equal to the
longitudinal distance between second lateral side sections
10 at opposite ends of <the dielectric housing, thus
permitting sandwiching of opposite lateral sides 8a and 8b
of the dielectric housing therebetween.

Each arm extension 27 is generally J-shaped as
shown in Figures 6(a) and 6(b). Each arm extension has an
inside projection or round detent 28 formed intermediate
the ends of the 1leg of the J-shape and an inside

rectangular projection 29 formed on the free or distal end
of the J-shape.

—_—
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'fboushng beyond its second position.

freans are adapted to prevent rotation of the actuator relative to the .

housing fromits second position back to its first position.
di scl osed herein, nmeans are provi ded between the housing atel™

for providing generally,licnear or s]idil mveren the ac or relative
to the housing fromt heRggg'Sﬁ&nBosi'f'?on%q%ﬁsni rg,(%i nal po-}sr"{?]t on. a%ﬁalle
padticudarlyt cRigueens? (dpconectwdkont i Ve kit ttached y tohen

stop neans

the actuator pgRY§ecteik! S 'ﬂ#§ fiﬂﬁ¢iﬁ?sﬁéfﬁﬂnals 2 mountddi¥néfeon
ed at oOp

nmounting arns are %&QVId t Of
the nmounting WBEKELIndheeopPegi
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actuator sandwich second lateral side sections 10 at
lateral opposite side 8a and 8b of the dielectric housing.

In order to insgrt a flat cable, including:a flat flexible -

cable or a flexible printed circuit board 30 into the
connector, actuator 3 is rotated in the direction of arrow
31 (Fig. 7(c)) to a first position extending upwardly from
the dielectric housing generally perpeﬁdicular'or 90° to
surface 1lc of the housing. 1In its first position, actuator
3 exposes contacts 5 of the parallel-arranged terminals 2
which project upwardly of surface lc of the dielectric
housing.

The upper position of actuator 3 is determined by
the engagement of projections 13 of rear 1lateral side
sections 9 and arm extensions 27 of the actuator. This
pernmits rotation of the actuator to its upwardly projecting
first position which "opens" the connector for insertion of
the flat cable.

When actuator 3 is in its first or open position
as shown in Figures 7(c) and 7(d), inside projections 29 at
the distal ends of arm extensions 27 abut on the step
projections 15 (Fig. 4) of second lateral side sections 10
at opposite ends of the housing, thereby stopping further
rotation of the actuator. In this position, rearwardly
extending projections or teeth 23 (Fig. 5(b)) at the rear
longitudinal edge of actuator 3 abut on the top surface of
longitudinal bridge 18 of dielectric housing 1.

With actuator 3 in its first or open position,
exposing resilient contacts 5 of terminals 2, the flat
cable 30 is placed on the parallel arrangement of resilient
terminal contacts 5. Due to the full exposure of the
terminal contacts, the registration or alignment between
the conductors of the flat cable and the resilient terminal
contacts can be confirmed by visual inspection, and

—_—
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shaped, with the nounting means being on the leg of the J- shape, and the
stop neans being on the distal end of the J- shape. In one enbodi nent of .
the invention, a pair of latch arnms al so are provided at opposite sides. of

the actuator. The latch arns are generally L-shaped and haws-{212 |s& ch

means t hereon. ., Finally, conplenmentary interengaging support neans
are provi ded béngeegtine pfuthaginhdgrhtyaefukher tarmanadacophdctts ahso

actuator interaReli BéCefPPLY dic HdeaukRCoe0Enk OrRl £VSHEn RIS Rie.
act uat or. O her objects, features and advantages of the invention
will be appar eRFtHAERFrhe fol | owi ng detail ed description taken in

connection with the accomptayi #Jadr BMPIES. 30 is positioned on terminal

5 contacts 5 with zero insertion force, actuator 3 is rotated
in the direction of arrow 32 (Figs.'7(d) and 7(e)) until
round projections 28 at the inside of arm extensions 27
fall into recesses 14 (Fig. 4) of éecoqd lateral side
sections 10 at opposite sides 8(a) and 8(b) of the
10 dielectric housing. The actuator is rotated further until
the actuator is in a second or closed pgsition as shown in
Figure - 7(f). This rotational movement of the actuator
pushes the .flat cable into engagement with resilient
contacts 5 of terminals 2 and pushes the flat cable into
engagement with surface 1c of dielectric housing 1, biasing
the resilient terminal contacts 5 downwardly.

15

Rotation of actuator 3 in the direction of arrow
32 is permitted by cooperation of the inner edges 27a of J-
shaped arm extensions 27 with projections 13 of front
lateral side sections 9 at opposite sides 8a and 8b of
dielectric housing 1. 1In the second or closed position'of
actuator 3, abutment surface 22 of lower leg plate 2la of
the U-shaped major part or body 21 of the actuator pushes
flat cable 30 against resilient terminal contacts 5, thus

20

25 making electrical connections between the cable and the

contacts.

Finally, as seen in Figure 7(f), actuator 3 is
moved linearly in the direction of arrow 33 to a final or
third, locked position as shown in Figure 7(q). This

30 linear movement is permitted by cooperation of projections
13 and the inner edges 27a of J-shaped arm extensions 27.
This linear movement also is permitted as round projections
28 at the inside of arm extensions 27 fall out of recesses
14 of the dielectric housing. In other words, the
35 interengagement of the round projections in the recesses no
longer exists, and the actuator can be moved linearly to

its final position. 1In the third or final position of

10
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- 4 Brief Descripfion of the Draw ngs The features of this
“invehtion which are believed’ :

10

15

20

25

30

35

95—212 sSG
actuator 3 ‘as shown in Figure 7(g), top flat surfaces 29a
of projections 29 on arm extensions 27 of actuator 3 abut
bottom flat surfaces 12a of opposite lateral.eXtensions 12
of front lateral side sections 9 at opposite ends of
dielectric housing 1. This defines complementary
interengaging stop means between the dielectric housing and
the actuator near the rear end of the housing for limiting
rotation of the actuator relative to the housing in a first
direction defined by arrows 32. :

At the same time that actuator 3, is'moved to its
third or final position, top flat surfacdes 24a (Fig. 5(b))
of opposite lateral projections 24 of lower leg plate 21 of
the actuator abut bottom flat surfaces l1l6a (Fig. 1(b)) of
the opposite, inner lateral extensions 16 of dielectric
housing 1. This defines complementary interengaging latch
means preventing rotation of actuator 3 in a second
direction opposite the first direction of arrows 32, and
also keeping the flat cable 30 in electrical contact with
resilient terminal contacts 5.

Finally, in the third, final position of actuator
3, projections 23 at the rear longitudinal edge of lower
leg plate 21a of actuator 3 -enter through holes 19 beneath
bridge 18 of dielectric housing 1. This prevents
undesirable bending of the lower leg plate of the actuator
and, thereby, maintains the flat cable in so0lid electrical
contact with the resilient terminal contacts 5.

When disconnecting flat cable 30 from the
electrical connector, actuator 3 is raised by inserting an
appropriate tool or an operator's finger into notched
section 25 (Fig. 5(b)) of upper leg plate 21b of actuator
3 and pulling on the actuator in a direction opposite the
direction of arrow 33 (Fig. 7(f)). This unlocks the
actuator relative to the housing by disengaging flat
surfaces 12a and 29a as well as flat surfaces 16a and 24a,
to allow the actuator to be rotated and raised from its
second position shown in Figure 7(f) back to its first
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.to he novel are set forth with particularity in the-abpended clainms. The

fnvention, together with its objects and the advantages t hereof,
best understood by reference to the foll owi ng description

t ak [ '
- conjunction with the acconpanyi ng dramﬁngs in which |ike ?%?gf%ﬂgi

nuneral s i den
FI GURE | (a)

force eIectrldﬂr§@§ﬁﬁ@cpﬁraacousdﬂﬂg to a first enbodi nent of the

-|nvent|on

electrlcal connector;

Bl sFLERETh"p oL, L4 30 E Cpponsce. s

I nser

FIG¥@%u&@bh bﬁo@sf£R”éléﬁﬁfﬁééI"Eﬁnﬂ%é%&fﬁaééB%dln

a front el evational V|ew

t he d|eIectrl59uﬂ5ﬁ9@1%¥e@h@mégﬂhﬂ%ﬁ%r°ﬁﬁFHetHQVEBFGQPor The modified
embodiment is different from the first ‘embodiment only to

5

10

15

20

25

30

38

the extent that its actuator 34 has a sheet metal
(stainless steel) core 35 coated with a synthetic resin
material 36. The lower leg plate of the resin-coated
actuator provides an abutment plane 37 to push flat cable
30 against the underlying terminal contacts 5. The
electrical connector is used in the same manner as the
electrical connector of the first embodiment described
above to make electrical contact between the conductors of
the flat cable and the terminal contacts.

It should be understood that the number of
parallel-arranged terminals 2 can vary considerably in
nunber. The longitudinal 1lengths of actuator 3 and
dielectric housing 1 also may vary accordingly.

Figures 9-19 show a second embodiment of the
invention which is very similar to the first embodiment
described above and shown in Figures 1(a) - 7(9).
Consequently, the identical or similar structures or
components of the connector including the dielectric
hbusing 1, the terminals 2 and the actuator 3 will not be
described again, and like reference numerals have been
applied in Figures 9-19 corresponding to like components
described above in relation to Figures 1(a) - 7(g).

One of thé differences in the second embodiment
of the invention is that, although J-shaped arm extensions
27 have round projections 28 on the insides thereof, the
round projections do not fall into any recesses, such as
recesses 14 (Fig. 4) of the first embodiment. Round
projections 28 of the second embodiment simply bear against
the opposite sides of the dielectric housing as the
actuator is translationally rotated from its open or cable-
loading position to its closed or cable-clamping position.
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Jrenoved; FIGURE 2(b) is a side elevational view of the connecfor;
FIGURE 3 (a) is a vertical section taken generally alone line A-Ain Figure
1(b); FIGURE 3 (b) is a vertical section taken generally along line

B-Bin Figure.l(b); FIGURE 4'is a S|de el evati ona¥5v2Ew ¥ t he.
dielectric housing of the connector is a rear

el evational view of theTR& u&FéF‘Clpal dlffﬂ’@f’& 51?%‘5‘3?%"51 the Sesend ew
of the actuat @mbodiment and €HWBE£3ESk eﬁbadim@nt ejeneta by resided ire

actuator, the structural arrangement of the complementary
interengaging latch means between dielectric housing 2 and

5 actuator 3 near the front end of the housing, the 1latch

means becoming operative when the actuator is 1linearly

moved to its final position. More particularly, as best

seen in Figures 9, 15, 16, 18 and 19, an L-shaped latch arm

40 defines a proximal or generally vertically extending leg

10 40a and a distal or generally horizontally extending leg
40b of the L-shape. One of these L-shaped latch arms 40
are located on each opposite side of the actuator. 1In

addition, each opposite side of dielectric housing 1

includes an L-shaped latch projection 42 having an upper or
15 generally vertically extending leg 42a and a lower or

generally Thorizontally extending 1leg 42b. The

juxtapositions of L~shaped latch arms 40 on the actuator,

sort of embracing L-shaped latch projections 42 on the

housing, when the actuator is in its completely closed,
20 final position is clearly shown in Figure 9.

In operation of the second embodiment, and
referring specifically to Figures 15-19, actuator 3 is
pulled forwardly until L-shaped latch arms 40 of the
actuator are clear of L-shaped latch projections 42 of the

25 housing as shown in Figure 15. As with the first
embodiment, +this forward position of the actuator is
defined by the abutment of inside projections 29 of J-
shaped arm extensions 27 on the actuator with outwardly
extending projections 13 on the housing.

The actuator now is free to be rotated upwardly
in the direction of arrow 44 as shown in Figure 16. A flat
cable 30 then is insertable into the connector as shown in

Figure 17 and as described above in relation to the first
embodiment of the invention.

30

3s With the flat cable fully inserted into the

connector, actuator 3 then can be rotated back downwardly
in the direction of arrow 46 in Figure 18 as L-shaped latch

T 13
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irFIGURE 6(a) is a side'ereQationaI vi ew of the actuator;. Fl GURE
‘6(b) s a vertical sectional view through the actuator; - FI GURES
7(a) - 7(g) are sequential views of noverment of the actuygtqy. tive to
the housing fromthe first, open position of the act uatorg%tj%ro]var ﬁéé"

insertion of arms 40 on the actuator clear L-shaped latch projections 42

on the housing.
Continued rotation of the actuator downwardly and
forwardly in the direction of L-shaped arrow 48 in Figure
5 19 moves the actuator to its full downward cable-clamping
position until bottom legs 40b of L-shaped latch arms 40 on
the actuator are disposed below bottom legs 42b of latch
projections 42 on the hou51ng
When actuator 3 of the second embodiment is in

10 its final position as shown in Figure 9, bottom horlzontal
legs 40b of latch arms 40 of the actuator are located
beneath bottom horizontal legs 42b of latch projections 42
of the housing, and the latch means created thereby prevent
rotation of the actuator in the direction of arrow 44 (Fig.

15 16). Of course, rotation of the actuator in the opposite
direction 1is ©prevented by the interengagement of
projections 29 on J-shaped arm extensions 27 of actuator 3
and lateral extensions 12 at the front of dielectric
housing 1, as in the first embodiment of the invention.

20 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

25 the invention is not to be 11m1ted to the details given
herein.
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-5 the flat cab final Ioéked'position of the actuator relative to
the housi rmuluul j‘ RE.-8 is a vertical - section through a zero
|nsert|o connector according to a nodified enbodi nent of

t he |nvent|on _ FIGURE 9 is a side elevational vie®5sR1l2 $&6cond

enbodi nent of the invention, simlar to the sidé elevational view of
the first enbcch&dMS$: shown in Figure 2(b);

1. A zero 1nsertlon force electrlcal connector
for a flat cable.(30), comprising:
a dielectric housing (1) mounting a plurality of
5 conductive terminals {(2), the housing_havihg a front end
(la) adapted for receiving the flat cable in engagement
- with the terminals, a rear end (1b) and’ opposite sides.
(8a,8b); ' ' ) |
an actuator (3) mounted to the housing (1) for
10 movement between a first position allowing ffee insertion
of the flat cable (30) into engagement’with the terminals
(2) and a second position biasing the cable against the
terminals;
complenentary interengaging mounting neans
- 15 (13,14,27,28,29) between the housing (1) and the actuator
(3) at the opposite sides of the housing intermediate the
front and rear ends thereof;
complementary interengaging stop means (12a,29a)
between the housing (1) and the actuator (3) near the rear

20 end (1b) of the housing for limiting rotation of the
actuator relative to the housing in a first direction; and
complementary interengaging latch means

(16a,24a,40,42) between the housing and the actuator near
the front end (l1a) of the housing for preventing rotation

25 of the actuator relative to the housing in a second
direction opposite said first direction.

2. The zero insertion force electrical connector
of claim 1 wherein said complementary interengaging stop
means (12a,29a) are adapted to stop rotation of the

30 actuator (3) relative to the housing (1) beyond said second
position.

-
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;FIGUREmlo is a front elevational view of the connector of ‘the second

< iﬂllm:nﬂu,"lu,umul" FIGURE 11 is a top plan view of the connector of the
sec FI GURES 12 and 13.are fragnmented plan V|ems of

d
the donpl ehentar®y Stop neans between the actuator and the HEUEF AgSe
FIGURE 14 is a vertlcal:fec&

nal _vi.ew qf..the n Odl to
the vertical sectional view §%bfeﬁ? 1t"f?e ]ﬁﬁ'osrl f%% %dlg‘%gg? OQA%%ES
15 and 16 @f% chaipehtvhereimesaid| d:mplememgamelp'esmmmmgtm&

actuator relaliggng 0 (188 BeuF! Mrd adBYLER tBC ANVEHET rUBURIShY Jr0 Bhd OW

insertion of a flat
actuator (3) relative to the hou51ng (1) from sald second

5 - position back to said first position.

4. The zero insertion force electrical connector
of claim 1, including means (13,27a) between the housing
(1) and the actuator (3) for providing qénerally linear
movenment of the actuator relative to the housing from said
10 second position to a third, final position.

5. The zero insertion force electrical connector
of claim 1, including mounting arms (27) at opposite sides
of said actuator (3), the arms having said mounting means
(28) and said stop means (29a) thereon.

15 6. The zero insertion force electrical connector
of claim 5 wherein said arms (27) are generally J-shaped

and said stop means (29a) being on the distal end of the J-
shape.

7. The zero insertion force electrical connector

20 of claim 1, including complementary interengaging support

means (19,23) between the housing (1) and the actuator (3)

at a rear end of the actuator intermediate opposite sides
thereof to prevent bending of the actuator.

8. The zero insertion force electrical connector

25 of claim 1 wherein said actuator (3), in said first

position, is disposed geﬁerally perpendicular to the plane

of the flat cable (30) to allow visual inspection of the
engagement of the cable and the terminals (2).

16
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cal section through the connector, showi ng a flat cable
ha\mmﬁmm H@ Iwi into the connector, with the act uator el evat ed; and _

e sequential views shomﬁng novenent of the actuator
downwardly after the flat cable has been inserted. - 95-212 SG

. 3} The zero insertion force electrical connector
of claim 1 wherein said complementa:y-interengagihg latch
mearis includes a pair of L-shaped latch arms (40) at
opposite “sides of the actuator (3) for engaging latch

5 projections (42) at opposite sides of the dielectric
housing (1).

10. The zero insertion  force electrical
connector of claim 9 wherein said latch projections (42) on
opposite sides of the housing also are generailly L-shaped

but smaller than the L-shaped latch arms (40) for nesting
within the arms.

10
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.6 Detalled Description of the Preferred Enbodi nents

Referring to

the drawings in greater detail, and first to Figures 1(a), |(b) and 2(a),

zero insertion force el ectrical

a plurality
general | y desi

As shown in FiZRR
resilient contact 5 integral

10

15

20

of termnals, generally designated 2, and an actuator
. rotatably nDunted on dlelectrlc housi ng 1.
[ i ; BAT! EABHUE a

Wi t] aﬁ

A zero force electr1ca1 connector is adapted for
termlnatlng a flat cable (30). The connector includes a
dielectric housing (1) mounting a plurality of conductive
terminals (2). The housing has a first end (la) adapted
for receiving the flat cable in engagement with the
terminals, a rear end (1b) and opposite sides (8a,8b). An
actuator (3) is mounted to the housing for movement between
a first position allowing free insertion of the cable into
engagement with the terminals and a second position biasing
the cable against the terminals. Complementary
interengaging stops (12a,29a) are provided between the
housing (1) and the actuator (3) near the rear end (1b) of
the housing for limiting rotation of the actuator relative
to the housing in a first direction. Complementary
interengaging latches (16a,24a,40,42) are provided between
the housing (1) and the actuator (3) near the front end
(1a) of the housing for preventing rotation of the actuator

relative to the housing in a second direction opposite the
first direction.
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connector according to a first enbodi nment

of the invention, includes a dielectric housing, generally98e3ign8€ed 1,
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-upper: end of the stemand a tail 6 integral with a |ower end of the stem
The tai'l has a spike-like projection or barb 7 formed thereon.- Each
terminal 2 is mounted in dielectric housing 1 with its spike-like
.projecti-on 7 enbedded in the dielectric material of the housing to prevent
the termnal from slipping back out ofl<1Hg -housing. It can be seen that the
termnals are alternately nmounted to the front and rear ends of the

di el ectric housing. . Specifically, termnals 2 on a front

| ongi tudi nal end 1(a) of the housing are arranged alternately with the
termnals 2 on a rear longitudinal end 1(b) of the housing. In this manner,
the resilient contacts 5 of the termnals are arranged alternately at
regul ar intervals prOJectlng upmardly of a top surface l1pc) qb the

di el ectric housing. ﬂ ” ﬂ ﬂ ﬂ ﬂ ” ﬂ ﬂ ;:f::;:::¥i2
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aReferrlng to Figure 4 in conjunction mnth Fi gures. 1(a) 2(b), each lateral
side 8a and 8b of dielectric housing 1 has a step-like conflguratlon as
viewed fromfront-to-rear of the |ongitudinal sides. Specifically, .a first
or rear lateral ‘side section 9, a second or intermediate |ateral side
section 10 and a third or front | at eral (2iH&) section 11 are ranged to
progressively step outwardly of the housing in the [ongitudinal direction.
Stated differently, the |ongitudinal distance between front lateral side
sections 11 at opposite ends of the housing is greater than the distance
between ‘the second or internediate |ateral gkﬁe sections 10 at opposite
ends of the housing which; in twrn an the distance

,isgrpgte !
S INT )

N [ 7 1 + g
[ _ '

. FIG.2A
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T between the rear side sections 9 at opposi te ends of the housi ng.

“stil referrlng to Figure 4, the first lateral
(3--1-‘1')__
3 - S
| 5 S . '
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FIG.3B
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.'side.sections 9 of the dielectric housing is higher than the |level at which
“terminals 2 are arranged as can be seen in conparing Figures 3 (a) and 3
(b). Each rear lateral side section 9 has an extension 12 extending
outwardly fromits upper corner so that the outside surface of extension 12
is flush with the surface of front lateral (g-¢g¢)section 11. In addition,
each rear |ateral side section 9 has a projectjon 13 forwardly of extension
12 and projects outwardly beyond 2ht er nedi at et er 418 de section 10 but -

not quite as far as front lateral %ide section 11. I'nternediate -
| at eral side section 10 ' . —eH e sing 1 has a
rectangul ar recess 14 o ) 0 123 0 1 B LSS taayly in Figure
4. In addition, each la '
27 -
24 23 g 24
= FIG.5A
29 | o
\ 23 : 28 23-'[ 29
29a -~
1) —27
27—
//A—’ |
26 225 —+—26
240—| clb kgzja
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24a 21 2Ib 24q
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step* extensi on 15 formed at the Iomer part thereof projecting into | ‘at er al
side section 9, again as clearly shown in Figure 4. Front | atera
side section 11 is as high as rear lateral side section 9, and-it has an

i nner extension 16 (see Fig. 1(b)) formed at its top, and a | ower extension
16b extending fromthe rear of the front (Bafldjal side section, through
second lateral side section 10 and into rear |ateral side section 9.

Lastly, dielectric housing 1 includes . a longitudinal bridge 18 (see
Fig. 2(a)) extending between the opposite extensions 12 of |ateral side
sections 9 at opposite ends of the housing. Rectangular t hrough hol es 19
are formed beneath bridge 1&jnd t@tween a pégvra oy ob3

\ J
(___\;_‘__ ( ] 29%a
R
24 22
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-partitions 18a. The through hoies are ali gned wth termnals 2, with
‘the through holes being at rear end Ib of the dielectric housing.
Now, the structure of actuator 3 will be described. Referring to Figure
5(a) - 6(b), actuator 3 is stanped and fornmed of stainless steel materi al
coated with {6-11)
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‘8 an'insulating material. The actuator is forned with a U shaped ngj or
part or body- 21 which has a |lower |leg plate 2la and an upper |eg plate 21b.
The lower leg plate 21a defines an abutnment plane, generally designated 22
i'n Figures 6(a) and 6(b). This abutnent plane is adapted to define a | ower
surface for pushing a flat-type cable{7ipfjuding a flat flexible cable or a
flexible printed circuit board against.resilient contacts 5 of termnals 2.
Lower leg plate 21a also has a plurality of rearwardly extending
projections or teeth 23 which are positionable
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~knto. through holes 19 beneath | ongitudi nal bridge 18 of diel ectric hou5|ng
1. Lastly, lower leg plate 21a has laterally outwardly extending
projections 24 formed at its lateral opposite sides. Upper | eg
plate 21b of the U shaped nwjor part or bod 21 is sonmewhat shorter than

| oner | eg plate 21la. The upper Ieg pl at el (BakTh notched section 25 at its
rearward-edge as seen in Flgure 5 (b), along with laterally outwardly

proj ecting -shoul der extensions 2@at its @ZOSM}EH 627e'r al 19 des._ These

as clearly
seen in Figure 5(b). : _ spper and | owner

| eg pl ates 2la. and 21b42" 7 : Aongi t udi nal
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‘Housihg 1. The longitudinal distance between arm extensions 27 at
opposite sides of body 21 is equal to the |ongitudinal distance between
second | ateral side sections 10 at opposite ends:of the dielectric housing,
thus perm tting sandw ching of opposite.lateral sides 8a and 8b of the

di el ectric housing therebetween. - - (9Ehth arm extension 27 i's
generally J-shaped as shown in Figures 6(a) and 6(b). Each arm extension
has an inside projection or rou detent 28 fornmed internedigte the ends of

the leg of the J-shape and an /#'nside rectangul ar projectio 9 forned on
-shape. 12. /
; - \\ {,_ .

the free or distal_ .end
127

N

29 ——]

27~
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9 o Referring to Figures 7(a) - 7(9), and particularly
Fi gure 7(a), actuator 3 is attached .to dielectric housing 1 having
terminals 2 nounted: thereon vvhereby t he opposite J-shaped arm exten5| ons
27 of the : o

“{10- 11)
. 3 |
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-act uat or. sandwi ch second | ateral side sections 10 at |lateral opposite side
8a and 8b of the dielectric housing. In order to insert a flat cable,
including a flat flexible cable or a flexible printed circuit board 30 into
the connector, actuator 3 is rotated in the direction of arrow 31 (Fig.
7(c)) to a first position extending upwqmdhw)fron1the di el ectric housing
general |y perpendicular or 90[err] to surface 1c of the housing. In its
first position, actuator 3 exposes contacts 5 of the parallel-arranged
termnals 2 which project upwardly of surface 1c of the dielectric housing.
The upper position of actuator 3 1.3 determ ned by the engagenent of
projections 13 &S<ear - at er al sfde sections 9 and arm-extensions 27 of the
act uat or. Thi s '

40a '27
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permts .rotatlon of the actuator to its upwardly projecting first position
whi ch "opens” the connector for insertion of the‘fLat cabl e. When

actuator 3

7(d), inside projections 29 at the distaj}
the step projections 15 (Fig. 4) of secopd
opposite ends of the housing, thereby st af

actuator.
(Fig. 5(b))
surface of
actuator 3

termnals 2,

isinits first or open posit

WP SeEEISes 8Gc) 4nd
s égm bq_ﬁgedﬂ aljut on
G ;§’ augedfal
ta ged .M.he
In this position, rearwardly St 2L 'b %&flmﬂ%ﬁe 'g:e_eth 23
at the rear | ongitudina g ’ to‘r but %
| ongi tudi nal bridge 18 o ‘ usin gﬂ qC, W h
inits first or open position} & wu_______q;__ggMiB of
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t5¥rd | AYSERTION FORCE ELECTRICAL chNECTOR FOR FLAT CABLE

""O

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to electrical
connectors for terminating flat cables, such ‘as a flat

flexible cables, without requiring any insertion force.

Background of the Invention

There are a wide variety of zero insertion force
electrical connectors partf&ularly adapted for terminating
flat cables, such as. flexible £flat cables. These
electrical connectors conventionally use actuators to push
the flexible flat cables, flexible printed circuit boards
or the like against resilient contacts or terminals which
are mounted in the connector housings.

Heretofore, the actuators have been designed to
be pushed in and pulled out of the connector housings.
Such designs require the application of insertion forces to
the flat cables. In addition, such designs have inevitably
regsulted in an increase in the overall size of the
connectors.

Consequently, some Zero insertion force
electrical connectors for £lat cables have been designed .
with actuators which are pivotable between £first, open
positions allowing free insertion of the cables into the
connector housings, and second, closed positions for
clamping the flat cables against the terminals. In some
such connectors, lock means are provided to hold the
actuators in locked condition relative to the connector
housing.

The present invention is directed to a new and
improved zero insertion force electrical connector for flat
cables wherein the actuator is.iotatably mounted on the

conﬁectornhousing by a floating-pivot means and includes an

I This is jhe replacement sheet
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cable 30;is placed on the parallel arrangenent of resilient term nal
contacts 5. Due to the full exposure of the term nal contacts, the

regi stration or alignnment between the conductors of the flat cable and the
resilient termnal contacts can be confirmed by visual inspection, and

2

improved locking or latching means to hold the actuator in
its terminating position, while still allowing the actuator
to rotate to an open position generally perpendicular to
the flat cable to allow for visual inspection of the
engagement of the cable and the terminals.

Summary of the Invention

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

In the exemplary embodiment of the invention, the
zero insertion force electrical connector includes a
dielectric housing mouﬁting a plurality of conductive
terminals. The housing has a front end adapted for
receiving the flat cable in engagement with the terminals,
a rear end and a opposite sides. An actuator is mounted to
the housing for rotational and translational movement
between a first position .allowing free insertion of the
flat cable into engagement with the terminals and a second .
position clamping the cable against the - terminals.
Complementary - interengaging mounting means are provided
between the housing and the actuator at opposite sides of
the housing intermediate the front and rear ends thereof.
Complementary interengaging stop means are provided between
the housing and the actuator near the rear énd of the
housing for limiting rotation of the actuator relative to
the housing in a first direction. Complementary
interengaging latch meané are provided between the housing
and the actuator near the front end of the housing for
preventing rotation of the actuator relative to the housing
in a second direction opposite said first direction.

In at least one embodiment of the invention, the
actuator, in its first position, is disposed generally
perpendicular to the plane of the flat cable to allow
visual inspection of the engagement of the cable and the

terminals. The complementary interengaging stop means are

This is the replacement sheet
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10 .inspection of the integrity of the term nal contacts also can be easily
made because of the full open position of the actuator. After flat
cable 30 is positioned on termnal contacts 5 with zero insertion force,
actuator 3 is rotated in the direction of arrow 32 (Figs. 7(d) and 7(e))
until round projections 28 at the inside of armextensions 27 fall into
recesses 14 (Fig. 4) of second | ateral slgﬁ sections 10 at opposite sides
8(a) and 8(b) of the dielectric housing. e actuator is rotated further

until the actyaloled SehNsRop®ERd e8onCcds Ghd St td AL A EIQME "to the
housing beyond its second position. The complementary
interengaging latch means are adapted to prevent rotation
of the actuator relative to the housing from its second
position back to its first position.

As disclosed herein, means are provided between
the housing and the actuator for providing generally linear
or sliding movement of the actuator relative to the housing
from the second position to a third, final position. The
stop means and the latch means become operative
automatically when the actuator moves to its third, final
position.

A pair of mounting arms are provided at opposite
.sides of the actuator. The arms have the mounting means
and the stop means thereon. The arms are generally J-
shaped, with the mounting means being on the leg of the J-
shape, and the stop means being on the distal end of the J-
shape. In one embodiment of the invention, a pair of latch
arms also are provided at opposite sides of the actuator.
The latch arms are generally L-shaped and have the latch
means thereon.

' Finally, complementary interengaging support
means are provided between the housing and. the actuator at
a rear end of the actuator intermediate opposite sides
thereof to prevent bending of the actuator.

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

This is the replacement sheet
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Figure 7 (f). This rotational novenent of the actuator pushes the flat
cable into engagenent with resilient contacts 5 of termnals 2 and pushes
the flat cable into engagenent with surface 1c of dielectric housing 1,
biasing the resilient termnal contacts 5 downwardly. Rot ati on of
actuator 3 in the direction of arrow 32 is permtted by cooperation of the
I nner edges 27a of J- shaped arm extensiopns 27 with projections 13 of front
| ateral side sections 9. at opposite sid 8a and 8b of dielectric housing

1. In the se . q: %siotf' eoﬁnr%%% Lor 3 , abutnent surface 22 of

| ower | eg pl or body 21 of the actuator
pushes flat cable 30 afhenfeatusersi ofit this Mmeenttion atrishs arehbeliakedg

electrical cqpegll CASvEE! BAD g% C@BLena'Wiile particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best wunderstood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identifj like .elements in the figures and in
which:

FIGURE 1l1l(a) is a top plan view of a first
embodiment of a zero insertion force electrical connector
according to a first embodiment of the invention;

FIGURE 1(b) is a front elevational view of the
electrical connector;

FIGURE 2(a) is a front elevational view of the
dielectric housing of the connector with the actuator
removed; |

FIGURE 2(b) is a side elevational wview of the
connector;

FIGURE 3 (a) is a vertical section taken generally
alone line A-A in Figure 1(b);

- FIGURE 3 (b) is a vertical section taken generally
along line B-B in Figure. 1(b):;

FIGURE 4 1is a side elevational view of the
dielectric housing of the connector;

FIGURE 5(a) is a rear elevational view of the
actuator;

FIGURE 5(b) is a top plan view of the actuator;

FIGURE 5(c¢) is a front elevational view of the
actuator;

FIGURE 6(a) is a side elevational view of the
actuator;

FIGURE 6(b) is a vertical sectional view through'
the actuator;

FIGURES 7(a) - 7(g) are sequential views of
movement of the actuator relative to the housing from the
first, open position of the actuator allowing insertion of

This is the replacement sheet
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cont act s. Finally, as seen in Figure 7(f), actuator 3 is noved
linearly in the direction of arrow 33 to a final or third, |ocked position
as shown in Figure 7(q). This linear novenent is permtted by cooperation
of projections 13 and the inner edges 27a of J-shaped arm extensions 27.
This linear novenent also is permtted as round projections 28 at the

I nside of armextensions 27 fall out of recesses 14 of +the dielectric
housi ng. In other words, the interené&genent of the round projections

0 EoeoSan TR R 15 Vb | RS U ofef ORI e PERL!Y O
actuator relative to the housing; '

FIGURE 8 is a vertical section through a zero
insertion force electrical connector according to a
modified embodiment of the invention:;

‘ “FIGURE 9 igs a side elevational view of a second
embodiment of the invention, similar to the side
elevational view of the first embodiment shown in Figure
2(b);

FIGURE 10 is a front elevational view of the
connector of the second embodiment;

FIGURE 11 is a top plan view of the connector of
the second embodiment;

FIGURES 12 and 13 are fragmented plan views of
the complementary stop means between the actuator and the
housing;

FIGURE 14 is a vertical sectional view of the
second embodiment similar to the vertical sectional view
3(b) of the first embodiment;

FIGURES 15 and 16 are sequential views
illustrating the position .of the actuator relative to the
housing in moving the actuator upwardly to allow insertion
of a flat cable;

FIGURE 17 is a vertical section through the
connector, showing a flat cable having been inserted into
the connector, with the actuator elevated; and

FIGURES 18 and 19 are sequential views showing
movement of the actuator downwardly after the flat cable
has been inserted.
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acfuator{B as shown in Figure 7(g), top flat surfaces 29a of projections 29
on arm extensions 27 of actuator 3 abut bottomflat surfaces 12a of

opposite lateral extensions 12 of front lateral side sections 9 at opposite
ends of

6

Detailed Desgcription of the Preferred Embodiments
Referring to the drawings in greater detail, and
first to Figures 1(a), ‘1(b) and 2(a), a zero insertion
force electrical connector according to a first embodiment
of the invention, includes a dielectric housing, generally
designated 1, a plurality of terminals, generally
designated 2, and an actuator, generally designated 3,
rotatably mounted on dielectric housing 1.
As shown in Figures 3(a) and 3(b), each terminal
2 includes a stem 4, a resilient contact 5 integral with an
upper end of the stem and a tail 6 integral with a lower
end of the stem. The tail has a spike-like projection or
barb 7 formed thereon. Each terminal 2 is mounted in
dielectric housing 1 with its spike-like projection 7
embedded in the dielectric material of the housing to
prevent the terminal from slipping back out of the housing.
It can be seen that the terminals are alternately mounted
to the front and rear ends of the dielectric housing.
Specifically, terminals 2 on a front longitudinal
end 1(a) of the housing are arranged alternately with the
terminals 2 on a rear longitudinal end 1(b) of the housing.
In this manner, the resilient contacts 5 of the terminals
are arranged alternately at regular intervals projecting
upwardly of a top surface 1l(c) of the dielectric housing.
Referring to Figure 4 in conjunction with Figures
1(a) - 2(b), each lateral side 8a and 8b of dielectric
housing 1 has a step-like configuration as viewed from
front-to-rear of the longitudinal sides. Specifically, a
first or rear lateral side section 9, a second or
intermediate lateral side section 10 and a third or front
lateral side section 11 are ranged to progressively step
outwardly of the housing in the longitudinal direction.
Stated differently, the longitudinal distance between front
lateral side sections 11 at opposite ends of the housing is
greater than the distance between the second or
intermediate lateral side sections 10 at opposite ends of
the housing which, in turn, is greater than the distance ‘
This s the replacement sheet
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di el.ectric housing 1. This defines conplenentary interengaging stop
nmeans between the dielectric housing and the actuator near the rear end of
the housing for limting rotation of the actuator relative to the housing
in a first direction defined by arrows 32. At the sane tine that
actuator 3 is noved to its third or final position, top flat surfaces 24a
(Fig. 5(b)) of opposite |ateral projectiogs 24 of lower leg plate 21 of the
actuat or abut bottomflat surfaces 16a (F+g 1(b)) of the opp05|te i nner

oo eXtenﬁ%Q{Jgﬁ&Gtﬂf Lebeo i rde 7 a?lon of a§?§§f %Egs RASD E e

I nt er engagi ng means preven Ing 10 a second
direction oppbgusen9he first direction of arrows 32, and also keepi ng t he

flat cable 30 in electrggfy) CoREReily fo Figure 4, the first lateral
side sections 9 of the dielectric housing is higher than

the level ‘at which terminals 2 are arranged as can be seen
in comparing Figures 3(a) and 3(b). Each rear lateral side
section 9 has an extension 12 extending outwardly from its
upper corner so that the outside surface of extension 12 is
flush with the surface of front lateral side section 11.
In addition, each rear lateral side section 9 has a
projection 13 forwardly of extension 12 and projects
outwardly beyond intermediate lateral side section 10 but
not quite as far as front lateral side section 11.

Intermediate lateral side section 10 at each
opposite end of dielectric housing 1 has a rectangular
recess 14 opening at the top thereof as shown clearly in
Figure 4. In addition, each lateral side section 10 has a
step extension 15 formed at the lower part thereof
projecting into lateral side section 9, again as clearly
shown in Figure 4.

Front lateral side section 11 is as high as rear
lateral side section 9, and it has an inner extension 16
(see Fig. 1(b)) formed at its top, and a lower extension
16b extending from the rear of the front lateral side
section, through second lateral side section 10 and into
rear lateral side section 9.

Lastly, dielectric housing 1 includes a
longitudinal bridge 18 (see Fig. 2(a)) extending between
the opposite extensions 12 of lateral side sections 9 at
opposite ends of the housing. Rectangular through holes 19
are formed beneath bridge 18 and between a plurality of
partitions 18a. The through holes are aligned with
terminals 2, with the through holes being at rear end 1b of
the dielectric housing.

Now, the structure of actuator 3 will be
described. Referring to Figure 5(a) - 6(b), actuator 3 is
stamped and formed of stainless steel material coated with
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resilient termnal contacts 5. Finally, in the third, fina

position of actuator 3, projections 23 at the rear |ongitudinal edge of
| ower |l eg plate 21a of actuator 3 enter through holes 19 beneath bridge
of dielectric housing 1. This prevents undesirable bending of the

| ower |l eg plate of the actuator and, thereby, maintains the flat cable in

solid electrical contact with the resilieé'ut term nal contacts 5.

When di sconnecting flat cable 30 fromthe=el ectrical connector, actuator

I's raised by Jjnserting .an rQuri-ate 100l ar an oper [ Sqfl r_igto
not ched secti‘oh ’%*Sstu(]ﬁgcg". %%%{')e 0 a:Lu'ppelfrh? e%&i‘)‘f%‘f%zozq%a%"%%%? u"é?gtr? gnd

pul I'i ng on t hapediaagor rpartli eecbedy 3ppwbich bhag di reawémnled piabey 33

(Fig. 7(f)).

21a g Wh Ogf§Set NBeg plate 21b. The lower leg plate 2la
defines an abutment plane, generally designated 22 in
Figures 6(a) and 6(b). This abutment plane is adapted to
define a lower surface for pushing a flat-type cable,
including a £flat flexible cable or a flexible printed
circuit board against resilient contacts 5 of terminals 2.
Lower leg plate 2la also has a plurality of rearwardly
extending projections or teeth 23 which are positionable
into through holes 19 beneath longitudinal bridge 18 of
dielectric housing 1. ‘Lastly, lower leg plate 2la has
laterally outwardly extending projections 24 formed at its
lateral opposite sides.

Upper leg plate 21b of the U-shaped major part or
body 21 is somewhat shorter than lower leg plate 2la. The
upper leg plate has a notched section 25 at its rearward
edge as seen in Figure 5(b), along with laterally outwardly
projecting shoulder extensions 26 at its opposite lateral
sides. These shoulder extensions 26 have arms 27 extending
rearwardly thereof as clearly seen in Figure 5(b).

»U-shaped body 21, including upper and lower leg
plates 2la and 21b, respectively, is as wide as the
longitudinal arrangement of terminals 2 in dielectric
housing 1. The longitudinal distance between arm
extensions 27 at opposite sides of body 21 is equal to the
longitudinal distance between second lateral side sections
10 at opposite ends of the dielectric hcusing, thus
permitting sandwiching of opposite lateral sides 8a and 8b
of the dielectric housing therebetween.

Each arm extension 27 is generally J-shaped as
shown in Figures 6(a) and 6(b). Each arm extension has an
inside projection or round detent 28 formed intermediate
the ends of the leg of the J-shape and an inside
rectangular projection 29 formed on the free or distal end
of the J-shape.

18
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actuator, relative to the housing by disengaging flat surfaces 12a and 29a
as well as flat surfaces 16a and 24a, to allow the actuator to be rotated
and raised fromits second position shown in Figure 7(f) back to its first

9

Referring to Figures 7(a) - 7(g), and
particularly Figure 7(a), actuator 3 is attached to
dielectric housing 1 having terminals 2 mounted thereon,
whereby the opposite J-shaped arm extensions 27 of the
actuator sandwich second 1lateral side sections 10 at
lateral opposite side 8a and 8b of the dielectric housing.
In order to insert a flat cable, including a flat flexible
cable or a flexible printed circuit board 30 into the
connector, actuator 3 is rotated in the direction of arrow
31 (Fig. 7(c¢c)) to a first position extending upwardly from
the dielectric housing generally perpendicular or 90° to
surface lc of the housing. In its first position, actuator
3 exposes contacts 5 of the parallel-arranged terminals 2
which project upwardly of surface 1lc of the dielectric
housing.

The upper position of actuator 3 is determined by
the engagement of projections 13 of rear lateral side
sections 9 and arm extensions 27 of the actuator. This
permits rotation of the actuator to its upwardly projecting
first position which "opens" the connector for insertion of
the flat cable. _ _

- ‘When actuator 3 is in iﬁs first or open position
as shown in Figures 7(&) and 7(d), inside projections 29 at
the distal ends of arm extensions 27 abut on the step
projections 15 (Pig. 4) of second lateral side sections 10
at opposite ends of the housing, thereby stopping further
rotation of the actuator. In this position, rearwardly
extending projections or teeth 23 (Fig. 5(b)) at the rear
longitudinal edge of actuator 3 abut on the top surface of
longitudinal bridge 18 of dielectric housing 1.

With actuator 3 in its first or open position,
exposing resilient contacts 5 of terminals 2, the £lat
cable 30 is placed on the parallel arrangement of resilient
terminal contacts 5. Due to the full exposure of the
terminal contacts, the registration or alignment between
the conductors of the flat cable and the resilient terminal
contacts can be confirmed by wvisual inspection, and
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12 position shown in Figures 7(d) and 7(c), i.e. opposite the direction of
Figure 8 shows an electrical connector according to a
nodi fi ed enbodi ment of the invention. The nodified enbodiment is different

arrows 32.

fromthe first enbodinent only to the extent that its actuator 34 has a

sheet netal

mat eri al 36.

cont acts
el ectri cal

(stainless steel) core 35 coated with a synthetic resin

The lower leg plate of the resin-coated actuator provides an
abut ment plane 37 to push flat cable 30 ai-nst the underlying termnal

GaHL
can be easily made because of the full open position of the

actuator.

After flat cable 30 is positioned on terminal
contacts 5 with zero insertion force, actuator 3 is rotated
in the direction of arrow 32 (Figs. 7(d) and 7(e)) until
round projections 28 at the inside of arm extensions 27
fall into recesses 14 (Fig. 4) of second lateral side
sections 10 at opposite sides 8(a) and 8(b) of the
dielectric housing. The actuator is rotated further until
the actuator is in a second or closed position as shown in
Figure 7(f). This rotational movement of the actuator
pushes the flat cable into engagement with resilient
contacts 5 of terminals 2 and pushes the flat cable into
engagement with surface lc of dielectric housing 1, biasing
the resilient terminal contacts 5 downwardly.

Rotation of actuator 3 in the direction of arrow
32 is permitted by cooperation of the inner edges 27a of J-
shaped arm extensions 27 with projections 13 of €£ront
lateral side sections 9. at opposite sides 8a and 8b of
dielectric housing 1. In the second or closed position of
actuator .3, abutment surface 22 of lower leg plate 2la of
the U-shaped major part or body 21 of the actuator pushes
flat cable 30 against resilient terminal contacts 5, thus
making electrical connections between the cable and the
contacts.
| Finally, as seen in Figure 7(£f), actuator 3 is
moved linearly in the direction of arrow 33 to a final or
third, locked position as shown in Figure 7(g). This
linear movement is permitted by cooperation of projections
13 and the inner edges 27a of J-shaped arm extensions 27.
This linear movement also is permitted as round projections
28 at the inside of arm extensions 27 fall out of recesses
14 of the dielectric housing. In other words, the
interengagement of the round projections in the recesses no
longer exists, and the actuator can be moved linearly to
its final position. In the third or final position of
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above to. make electrical contact between the conductors of the flat cable

and the term nal contacts. It should be understood that the
nunber of parallel-arranged termnals 2 can vary considerably in nunber.
The longitudinal Ilengths of actuator 3 and dielectric housing 1 also
may vary accordingly. Fi gures 9-19 show a second enbodi nent of the

I nvention which is very simlar to the first enbodi nent descri bed above and
shown in Figures 1(a) - 7(9). Consequent_ll;}. t he |dent|cal or simlar

STyt oo Ora SGIBRETS o081 ghlen CRANGSLRE ATV B! Bl LGS el 1o

ref erence nunef ghsojewielduesn2 ipmh i armi extegaiens 9219 £foarenpendi Bgabatl i ke

COMPONeNts  pottom flat surfaces 12a of opposite lateral extensions 12
of front lateral side sections 9 at opposite ends of
dielectric housing 1. This defines complementary
interengaging stop means between the -dielectric housing and
the actuator near the rear end of the housing for limiting
rotation of the actuator relative to the housing in a first
direction defined by arrows 32.

At the same time that actuator 3 is moved to its
third or final position, top flat surfaces 24a (Fig. 5(b))
of opposite lateral projections 24 of lower leg plate 21 of
the actuator abut bottom flat surfaces 1l6a (Fig. 1(b)) of
the opposite, inner lateral extensions 16 of dielectric
housing 1. This defines complementary interengaging latch
means preventing rotation of actuator 3 in a second
direction opposite the first direction of arrows-32, and
also keeping the flat cable 30 in electrical contact with

- resilient-terminal contacts 5.

l Finally, in the third, final position of actuator
3,&projections 23 at the rear longitudinal edge of lower
leg plate 2la of actuator 3 enter through holes 19 beneath
bridge 18 of dielectric housing 1. This prevents
undesirable bending of the lower leg plate of the actuator
and, thereby, maintains the flat cable in solid electrical
contact with the resilient terminal contacts 5.

When disconnecting flat cable 30 from the
electrical connector, actuator 3 is raised by inserting an
appropriate tool or an operator’s finger into notched
section 25 (Fig. 5(b)) of upper leg plate 21b of actuator
3 and pulling on the actuator in a direction opposite the
direction of arrow 33 (Fig. 7(f)). This wunlocks the
actuator relative to the housing by disengaging flat
surfaces l2a and 29a as well as flat surfaces l1l6a and 24a,
to allow the actuator to be rotated and raised from its

second position shown in Figure 7(£f) back to its first
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described above in relation to Figures 1(a) - 7(9). One of the
differences in the second enbodi nent of the invention is that, although
J-shaped arm extensions 27 have round projections 28 on the insides

t hereof, the round projections do not fall into any recesses, such as
recesses 14 (Fig. 4) of the first enbodi nent. Round projections 28 of

t he second enbodi nent sinply bear agai nst_the opposite sides of the
dielectric housing as the actuator is tréﬁ%lationally rotated fromits open

or cabl e~ 103G} g pG3 kb fu' FrSh S KPS FPILY S ne
direction of arrows 32.

Figure 8 shows an electrical connector according
to a modified embodiment of the invention. The modified
embodiment is different from the first embodiment only. to
the extent that its actuator 34 has a sheet metal
(stainless steel) core 35 coated with a synthetic resin
material 36. The lower leg plate of the resin-coated
actuator provides an abutment plane 37 to push flat cable
30 against the underlying terminal contacts 5. The
electrical connector is used in the same manner as the
electrical connector of the first embodiment described
above to make electrical contact between the conductors of
the flat cable and the terminal contacts.

It should be understood that the number of
parallel-arranged terminals 2 can vary considerably in
number. The longitudinal 1lengths of actuator 3 and
dielectric housing 1 also may vary accordingly.

» Figures 9-19 show a second embodiment of the
invention which is very similar to the first embodiment
described - above and shown in Figures 1(a) - 7(g).
Consequently, the identical or similar structures or
components of the connector including the dielectric
housing 1, the terminales 2 and the actuator 3 will not be
described again, and like reference numerals have been
applied in Figures 9-19 corresponding to like components
described above in relation to Figures 1(a) - 7(g).

One of the differences in the second embodiment
of the invention is that; although J-shaped arm extensions
27 have round projections 28 on the insides thereof, the
round projections do not fall into any recesses, such as
recesses 14 (Fig. 4) of the first embodiment. Round
projections 28 of the second embodiment simply bear against
the opposite sides of the dielectric housing as the
actuator is translationally rotated from its open or cable-
loading position to its closed or cable-clamping position.
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13 . . The principal difference between the second enbodi nent and the
first enbodi nent, generally, resides in the structural arr angenent of
t he conpl ementary interengagi ng | atch neans between dielectric housing 2
and actuator 3 near the front end of the housing, the |atch neans becom ng
operative when the actuator is linearly

13

The principal difference between the second
embodiment and the first embodiment, generally, resides in
the structural arrangemeﬁt of the complementary
interengaging latch means between dielectric housing 2 and
actuator 3 near the front end of the housing, the latch
means becoming operative when the actuator is linearly
moved to its f£final position. More particularly, as best
seen in Figures 9, 15, 16, 18 and 19, an L-shaped latch arm
40 defines a proximal or generally vertically extending leg
40a and a distal or generally hbrizontally extending leg
40b of the L-shape. One of these L-shaped latch arms 40
are located on each opposite side of the actuator. In
addition, each opposite side of dielectric housing 1
includes an L-shaped latch projection 42 having an upper or
generally vertically extending leg 42a and a lower or
generally  horizontally extending leg 42b. The
juxtapositions of L-shaped latch arms 40 on the actuator,
sort of embracing L-shaped latch projections 42 on the
housing, when the actuator is in its completely closed,
final position is clearly shown in Figure 9.

' In operation of the second embodiment, and
referring -specifically to Figures 15-19, actuator 3 is
pulled forwardly until L-shaped latch arms 40 of the
actuator are clear of.L-shaped latch projections 42 of the
housing as shown in Figure 15. As with the first
embodiment, this forward position of the actuator is
defined by the abutment of inside projections 29 of J-
shaped arm extensions 27 on the.actuator with outwardly
extending projections 13 on the housing.

The actuator now is free to be rotated upwardly
in the direction of arrow 44 as shown in Figure 16. A flat
cable 30 then is insertable into the connector as shown in
Figure 17 and as described above in relation to the first
embodiment of the invention.

With the £flat cable fully inserted into the
connector, actuator 3 then can be rotated back downwardly
in the direction of arrow 46 in Figure 18 as L-shaped latch
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noved to its final position. Mdre particularly, as best seen in Figures 9,
15, 16, 18 and 19, an L-shaped |latch arm 40 defines a proximal or generally
vertically extending | eg 40a and a distal or generally horizontally
extending | eg 40b of the L-shape. One of these L-shaped latch arns 40 are
| ocat ed on each opposite side of the actuator. In addition, each
opposite side of dielectric housing a I ncl udes an L- shaped | at ch

proj ection 42 haV|ng an upper or generaILy—vertlcaIIy extending | eg 42a and

a | over or g%? A{d’o QEahk:Xr cfd :Frig-étlﬁa ed %.gaté?tﬂyrogectiyﬁ‘:‘s

j uxtapositions o ape atc arns on the actuator rt of enbracing
L- shaped | at cor pFg RIYBHI 42 on t he hou5|ng when the actuator is inits

conpletely closed, finatopefidd®rdtatildRAblytBEWetidtdy whwhrdly and
forwardly in the direction of L-shaped arrow 48 in Figure
19 moves the actuator to its full downward cable-clamping
position until bottom legs 40b of L-shaped latch arms 40 on
the actuator are disposed below bottom legs 42b of latch
projections 42 on the housing.

When actuator 3 of the second embodiment is in
its final position as shown in Figure 9, bottom horizontal
legs 40b of latch arms 40 of the actuator are located
beneath bottom horizontal legs 42b of latch projections 42
of the housing, and the latch means created thereby prevent
rotation of the actuator in the direction of arrow 44 (Fig.
16). Of course, rotation of the actuator in the opposite
direction 1is prevented by the interengagement of
projections 29 on J-shaped arm extensions 27 of actuator 3
and lateral extensions 12 at the front of dielectric
housing 1, as in the first embodiment of the invention.

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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In op d enbodinent, and referring specifically to
Figures 15-19, actu 3 is pulled forwardly until L-shaped latch arns 40
Eiﬁmr of L-shaped | atch projections 42 of the housing

o N
as shoﬁ“‘“ |“r ‘ 5. As with the first enbodinment, this forward

posi tion® of the actuator is defined by the abutnent of inside projections

29 of J- shaped arm extensions 27 on thei%gt uator with outwardly extending
proj ections 13 on the housing. actuator nowis free to be
rot at ed upwaré}_llpynjléw, the direction of arrow 44 as shown in Figure 16. A flat
cable 30 themTs rnsertable into the connector as shown in Figure 17 and as
described above in rel aki orAtzerpeinsestionpfaraenelertrieailneonnestor

for a flat cable (30), comprising:

a dielectric housing (1) mounting a plurality of
conductive: terminals (2), the housing having a front end
(la) adapted for receiving the flat cable in engagement
with the terminals, a rear end (1b) and opposite sides
(8a,8b);

an actuator (3) mounted to the housing (1) for
movement between a first position allowing free insertion
of the flat cable (30) into engagement with the terminals
(2) and a second position biasing the cable against the
terminals;

complementary interengaging mounting means
(13,14,27,28,29) between the housing (1) and the actuator
(3) at the opposite sides of the housing intermediate the
front and rear ends thereof; .

complementary interengaging stop means (12a,29%a)
‘between the housing (1) and the actuator (3) near the rear .
end (1b) of the housing for limiting rotation .of the
actuator relative to the housing in a first direction; and

' complementary interengaging latch means
(16a,24a,40,42) between the housing and the actuator near
the front end (la) of the housing for preventing rotation
of the actuator relative to the housing in a second

direction opposite said first direction.

2. The zero insertion force electrical connector
of claim 1 wherein said complementary interengaging stop
means (l1l2a,2%9a) are adapted to stop rotation of the
actuator (3) relative to the housing (1) beyond said second

position.
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Wth the flat cable fully inserted into the connector, actuator 3 then can
be rotated back downwardly in the direction of arrow 46 in Figure 18 as

“ S T

16

e

3. The zero insertion force electrical connector
of claim 1 wherein said complementary interengaging latch
means (16a,24a) are adapted to prevent rotation of the
actuator (3) relative to the housing (1) from said second
position back to gaid first position.

4. The zero insertion force electrical connector
of claim 1, including means (13,27a) between the housing
(1) and the actuator (3) for providing generally linear
movement of the actuator relative to the housing from said
second position to a third, final position.

5. The zero insertion force electrical connector
of claim 1, including mounting arms (27) at opposite sides
of said actuator (3), the arms having said mounting means
(28) and said stop means (29a) thereon.

6. The zero insertion force electrical connector
of claim 5 wherein said arms (27) are generally J-shaped
and said stop means (2§a) being on the distal end of the J-
shape.

7. The zero insertion force electrical connector
of claim 1, including complementary interengaging support
means (19,23) between the housing (1) and the actuator (3)
at a rear end of the actuator intermediate opposite sides
thereof to prevent bending of the actuator.

8. The zero insertion force electrical connector
of claim 1 wherein said actuator (3), in said first
position, is disposed generally perpendicular to the plane
of the flat cable (30) to allow visual inspection of the
engagement of the cable and the terminals (2).
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arnms 4 vator clear L-shaped latch projections 42 on the housing.

Conti nued rot actuator downwardly and forwardly in the
di rectl @\SM““FOW 48 in Figure 19 noves the actuator to its full
domnwar BNg* position until bottom | egs 40b of L-shaped |atch
arns 40 on t e actuator are disposed bel ow bottom | egs 42b of latch
projections 42 on the housing. %en actuator 3 of the second
enbodinment is inits final position as s in Figure 9, bottom horizont al

- legs 40b of latch arns Qe act yator,are | ocat d beneat bott om
hori zontal |egs 42b of atg% pl’%j %cf‘nSﬁE 298 fo1 % AL FPREHHK ch

means creat edefhetetn prwhepein said complementary 1nterengaglng latch
means includes a pair of L-shaped latch arms (40) at

opposite sides of the actuator (3) for engaging latch
projections (42) at opposite sides of the dielectric
housing (1).

l10. The zero insertion force electrical
connector of claim 9 wherein said latch projections (42) on
opposite sides of the housing also are generally L-shaped
but smaller than the L-shaped latch arms (40) for nesting
within the arms.
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rotation of the actuator in the direction of arrow 44 (Fig. 16). O course,
rotation of the actuator in the opposite direction is prevented by the
i nt erengagenent of projections 29 on J-shaped arm extensions 27 of
actuator 3 and lateral extensions 12 at the front of dielectric housing 1.,
as in the first enbodi nent of the invention. It will be
understood that the invention may be enbqdjed in other specific forns

wi t hout departing fromthe spirit or ce al characteristics thereof. The
pr esent exanp#ﬁmi,enbodi ments, therefore, are to be considered in all

respects as i Tve and not restrictive, and the invention is not to
be limted t ZER | EQRCE ‘ELEGITRICAL CONNECTOR FOR FLAT CABLE

A zero force eledtrical connector is adapted for
terminating a flat cable (30). The connector includes a
dielectric housing (1) mounting a plurality of conductive
terminals (2). The housing has a first end (la) adapted
for receiving the flat cable in engagement with the
terminals, a rear end (1b) and opposite sides (8a,8b). An
actuator (3) is mounted to the housing for movement between
a first position allowing free insertion of the cable into
engagement with the terminals and a second position biasing
the cable againét the terminals. Complementary
interengaging stops (12a,29a) are provided between the
housing (1) and the actuator (3) near the rear end (1b) of
the housing for limiting rotation of the actuator relative
to the housing in a £first direction. Complementary
interengaging latches (16a,24a,40,42) are provided between
the housing (1) and the actuator (3) near the front end
(l1a) of the housing for preventing rotation of the actuator
relative to the housing in a second direction opposite the

first direction.

Figure 16
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15  CLAI MS: 1. A zero insertion force electrical connector for a
flat cable (30), conprising:
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a dielectric housing (1) nounting a plurality of conductive termnals (2),
the housing having a front end (la) adapted for receiving the flat cable in
engagenment with the terminals, a rear end (lIb) and opposite sides (8a, 8b);
an actuator (3) nounted to the housing (1) for novenment between a f.irst
position allowing free insertion of the lat cable (30) into engagenent
wth the termnals (2) and a second posi4ion biasing the cable against the
term nal s; conpl ement ary |nterengag|ng nount i ng nmeans

(13, 14, 27, 28, 29) between the housing (1) and the actuator (3) at the
opposite sides of the housing internmediate the front and rear ends thereof;

" 18a

-I6\-\ ;/9 I/BA 19 /I6
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conpl enmentary interengagi ng stop neans (12a,29a) between the housing (1)
and the actuator (3) near the rear end (I b) of the housing for limting,
rotation of the actuator relative to the housing in a first direction; and
conplement ary I nt er engagi ng | at ch means (16a, 24a, 40, 42) between the
housi ng and the actuator near the front,end (la) of the housing for
preventing rotation of the acguat or rel_gti ve to the housing in a second
dirrection opposite said first girection. 2. The zero insertion
force electrical connector of c\aipc wh& ein 88 d conpl ementary

I nt erengagi ng stop neans (12 ﬁpigot ation of the
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actuator. (3) relative to
16

t he housi ng (1)_ beyond said second position.
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3. The zero insertion force electrical connector of claim1 wherein said
conpl enentary interengaging |atch neans (16a,24a) are adapted to prevent
rotation of the actuator (3) relative to the housing (1) from said second
position back to said first position. 4. The zero insertion
force electrical connector of claiml1, including nmeans (13,27a) between the
housing (1) and the actuator (3) for provﬁbing generally linear novenent of
the actuator relative to the housing fromsaid second position to a third,

final position.
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5. The zero insertion force electrical
nmounting arns (27) at opposite sides of said actuator
sai d nounting neans (28) and said stop neans (29a) thereon.
The zero insertion force electrical
(27) are generally J-shaped and said sto

end of the J-

shape.

7. The

connector of claiml1,

(3),

I ncl udi ng

connector of claim1, including conplenmentary interengaging sgpport
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6.

connector of claim5 wherein said arns

means (29a) being on the distal
ero insertion force electrical

eet



means (19, 23) between the housing (1) and the actuator (3) at a rear end of
the actuator internedi ate opposite sides thereof to prevent bending of the
actuator. 8. The zero insertion force electrical connector of
claiml1 wherein said actuator (3), in said first position, is disposed
general ly perpendicular to the plane 9f the flat cable (30) to allow visual
i nspection af the engagenent of the cable and the termnals (2).
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17 . 9. The zero insertion force electrical connector of claim1l
wherein said conplenentary interengaging |atch nmeans includes a pair of
L-shaped | atch arns (40) at opposite sides of the actuator (3) for engaging
| at ch projections (42) at opposite sides of the dielectric housing (1).
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10. . The zero insertion force electrical connector of claim9 wherein
said latch projections (42) on opposite sides of the housing also are
general ly L-shaped but smaller than the L-shaped |atch arns (40) for
nesting within the arns.
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