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ELECTRICAL CONNECTOR ASSEMBLY FOR
INTERCONNECTING A FILAT CABLE TO A CIRCUIT BOARD

Field of the Invention

This invention generally relates to the art of

5 electrical connectors and, particularly, to an electrical

connector for interconnecting a flat flexible cable to a
mating connector mounted on a printed circuit board.

Background of the Invention:

- Various electrical connectors have been provided for
10 terminatihé flat flexible cable or flexible printed circuitry, .
and interconnecting the flexible cable or circuitry to a
printed circuit board. Connectors of this type typically
utilize a dielectric' housing such as of molded plastic
material, having terminals mounted therein, and a movable
15 actuator insertable into the housing for pressing the flexible
cable or circuitry against the terminals.

One area for using such electrical connectors as
described above is in a flat panel display for notebook
computers. A plug connector is mounted on a printed circuitk

20 board with contacts exposed on opposite sides of a plug
portion of the connector. The contacts are connected to
circuit means on the board. A receptacle connector includes
a dielectric housing having a bottom-opening receptacle for
positioning over the plug portion of the plug connector.

25 Terminal means are mounted within the receptacle of the
receptacle connector for engaging the contacts exposed on
opposite sides of the plug portion of the plug connector, and
the terminal means have feet for connection, as by soldering,
to the circuit traces of a flexible printed circuit. _

30 Presently, the use of such connectors in the
aforementioned computer applications has caused problems
because of the wide variety of :connector configurations.
There simply are no st'arid?s‘being applied. 1In addition, the
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acconpanyi ng draw ngs, ®%n which |ike reference nuneral s identify like
elements in the Figures and in which: FIGURE 1 is a perspective
view of a connector assenmbly for interconnecting a flat flexible printed
circuit to a printed circuit board, according to the prior ar$g-159 sc
FIGURE 2 is a perspective view of the prior art connector assenbly of
Figure 1, usetlof t tennectiorsof adaptedonfmet cﬁ]&mlnlfawrlm&iacchrb&iest he

illustrati O%hcrheases the CoEREo? 'Eﬁeac&%égl.e&; %ﬁgﬁ%eog be%e eI ec 6 al

connect or resent 1 nventi
vi ew of trme§Q§nanggved in fabrlcatlng the flexible prlnted c1rcu1try

It would be desirable to have some standardization with these

5 . connector assemblies, as well as providing an electrical
conhector for interconnecting less costly flat flexible cable
to the plug connector mounted on the printed circuit board.
The present invention is directed toward satisfying such needs
and solving the problems discussed above.

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

a new and improved electrical connector for interconnecting a
flat flexible cable to a mating connector mounted on top of a
printed circuit board.

15 As disclosed herein, the mating connector includes
a plug portion projecting from the printed circuit board, with
contacts exposed on opposite sides of the plug portion. The
contacts are connected to circuit means on the board.

In the exemplary embodiment of the invention, the

20 electrical connector includes a dielectric housing having a
bottom-opening receptacle for positioning over the plug
portion of the mating connector. The housing has an elongated
slot for receiving the flat flexible cable. Terminal means
are mounted in the housing and are adapted for coupling

25 appropriate conductors of the flat flexible cable with the
contacts on the plug portion of the mating connector. An
actuator is insertable into the slot of the housing to
maintain the conductors of the flat flexible cable in
engagement with the terminal means.

30 The preferred embodiment contemplates +that the
terminal means comprise a plurality of terminals each
including a generally U-shaped contact portion adapted for
engagement with the contacts on either side of the plug
portion of the mating connector. The U-shaped contact portion

35 of each terminal includes a pair of depending leg portions
joined by a bight portion. The leg .portions are engagegb}e
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connector of Figure 3, with the end cut-away to facilitate the

Il lustration: FIGURE 5 is a vertical section taken generally
along line 5-5 of Figure 4; FIGURE 6 is a viewsimlar to that of
Figure 47 but showi ng an enbodi nent of the connector for npungsrgsbose
printed circuit board; and FIGURE 7 is a viewsimlar to that of

Figure 6, béitkhbhengontaehbodnmertheresdide tdf the gplig opotbiohobEohef
the print ednft{fd'dotiEdtbraNThe 52AEPEFLin 6 a{[dearﬂ:géglt%roz:ohngction
connect or. to a respective conductor of the flat flexible cable.
Specifically, the bight portion is bifurcated to define a
5 mouth communicating with the slot and adapted to receive the

‘flat flexible cable.

At least one of the leg portions of the U-shaped
contact portion of each terminal includes retaining means for
retaining the terminal on the housing. As disclosed herein,

10 the retaining means is provided by an up-turned hook for
embracing the side wall of the housing bounding the
receptacle. In addition to performing the retaining function,
the up-turned hooks at the bottoms of the leg portions prevent
opposite side walls of the housing, bounding the receptacle,

15 from spreading apart.

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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5 Detailed Description of the Preferred Enbodi nents: Ref erring
to the drawings in greater detail, and first to Figures 1 and 2,
el ectrical tonnector assenbly,

95-159 SG

Brief Description of the Drawings:

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 and the

5 advantages thereof, may be best understood by reference to the
following description taken in connection with the
accompanying drawings, in which 1like reference numerals
identify like elements in the Figures and in which:

FIGURE 1 is a perspective view of a connector

10 assembly for interconnecting a flat flexible printed circuit
to a printed circuit board, according to the prior art;

FIGURE 2 is a perspective view of the prior art
connector assembly of Figure 1, with the ends of the
connectors cut-away to facilitate the illustration;

15 FIGURE 3 is a perspective view of the electrical
connector of the present invention;

FIGURE 4 is a perspective view of the electrical
connector of Figure 3, with the end cut-away to facilitate the
illustration.

20 FIGURE 5 is a vertical section taken generally along -
line 5-5 of Figure 4; o

FIGURE 6 is a view similar to that of Figure 4, but
showing an embodiment of the connector for mounting to a
printed circuit board; and

25 FIGURE 7 is a view similar to that of Figure 6 but
showing an embodiment wherein the circuit on the bottom of the
printed circuit board can be connected to the terminals of the
connector.
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general ly designated 10, is shown according to the prior art. The
connector assenbly includes a receptacle connector, generally
designated * 12, for interconnecting a flexible printed circuit 14 to a
mati ng eonnector, generally designated 16, nounted on top ofos-159 Nd@d
circuit board 18 Prior art receptacle connect or 12 for flexible
printed ci Ds ' i 5 : gE A domnmardly

openi ng receptacl e 2% ?EF |‘Lg| #%gfuﬂn§‘§93§£gg-; F-and
2

plurality of generally erm na portions

proj ect i ng fiimss: ﬁQKﬁ*HQK#% anﬁlSmganmﬁﬂ?ﬁﬂﬁﬂ?ﬂlﬁQOQﬂeQ%ﬂﬂ poeeMbRY. 26
for connecigederaASlyPHesignated 10, is shown according to the prior art.

5 The connector assembly includes a receptacle connector,
generally designated 12, for interconnecting a flexible
printed circuit 14 to a mating connector, generally designated
16, mounted on top of a printed circuit board 18.

Prior art receptacle connector 12 for flexible

10 printed circuit 14 includes a dielectric housing 20 defining
a downwardly opening receptacle 22 shown best in Figure 2.
The housing mounts a plurality of generally L-shaped terminals
having leg portions 24 projecting into receptacle 22, along
with flat feet or tail portions 26 for connection, as by

15 soldering to printed circuit traces on flexible printed
circuit 14. The terminals are staggered along housing 20 on
opposite sides of receptacle 22 so that leg portions 24 are
staggered lengthwise of receptacle .22 alternatingly
therealong.

20 Prior art mating connector 16 includes a dielectric
housing 28 forming a plug portion 30 which is insertable into
receptacle 22 of connector 12. A plurality of terminals are
mounted in housing 28 on opposite sides of a central partition
32 (Fig. 2) in an alternating or staggered fashion. 'Each

25 terminal includes a lower foot or tail portion 34 for
connection, as by soldering, to an appropriate circuit trace
36 on printed circuit board 18. Each terminal also includes
a generally S-éhaped spring contact portion 38 exposed on one
or the other side of plug portion 30 of the mating connector.

30 Therefore, as connector 12 and flexible printed circuit 14 are
moved in the direction of arrow "A" (Fig. 1), the plug portion
30 of mating connector 16 will move into receptacle 22 of
connector 12, and the leg portions 24 of the terminals of
connector 12 will engage spring contact portions 38 of the

35 terminals of mating connector 16, thereby interconnecting
flexible printed circuit 14 with printed circuit board 18
through the two connectors.
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soldering to printed circuit traces on flexible printed circuit 14.

termnals are staggered al ong housing 20 on opposite sides of receptac
22 so that 1eg portions 24 are staggered |engthw se of receptacle

alternatingly thereal ong.

Prior art mating conne@s+15% SG

I ncludes a dielectric housing 28 formng a plug portion 30 which is
insertable into recRufadran? ©6 Ehgueeson kEhd 4 phurcnjunctfidrerwith

ar e

(Fig. 2)
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ernat1ng or’ staggered I on. ermnal 1nc
mggepﬁaq]@-ttm elegtrigajigonnector, generally designated 40,

for mating with mating connector 16 in Figures 1 and 2.
Connector 40 is adapted for interconnecting a flat flexible
cable 42 to printed circuit board 18 through connectors 40 and
16. As is known in the art, a distal or terminating end of
flat flexible cable 42 has the parallel conductors of the
cable stripped or exposed for engagément with terminal means
within connector 40.

More particular.ly, electrical connector 40 includes
a dielectric housing, generally designated 43, having a
bottom-opening receptacle 44 for positioning over plug portion
30 of mating connector 16. The housing has an elongated slot
46 near a top wall 48 of the housing for receiving the distal
or terminating end of flat flexible cable 42 as seen in Figure
3. A dielectric actuator 50 is insertable into slot 48 to
maintain the conductors of flat flexible cable 43 in
engagement with terminal means within housing 42, as described
below.

As best seen in Figures 4 and 5, the terminal means
within connector 40 comprise a plurality of terminals,
generally designated 52. Each terminal includes a generally
U~shaped contact portion adapted for engagement with spring
contacts 38 on either side of plug portion 30 of mating
connector 16. '

The U-shaped contact portion of each terminal 52
includes a pair of depending leg portions 54 joined by a bight
portion 56. The leg portions are engageable with spring
contacts 38 on either side of plug portion 30 of mating
connector 16. Even though the terminals within mating
connector 16 are in an alternating array on opposite sides of
the connector, as stated above, any single terminal 52 of
connector 40 can mate with any one of the terminals of
connector 16 because each terminal 52 has two leg portions 54.
The bight portion 56 of each terminal 52 is bifurcated to
define a mouth 58 facing or communicating with slot 46 and

6
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connection, as by soldering, to an appropriate circuit trace 36 on
printed circuit board 18. Each termnal also includes. a generally
S-shaped spring contact portion 38 exposed on one or the other side of
plug portion 30 of the mating connector. Therefore, as conneg§ois5d2s@nd
flexible printed circuit 14 are noved in the direction of arrow "A" (Fig.
1), the pl afaphed oho Aeadivent thg astedt oorl?:emﬂilnatmxgel enaofdﬂacemaeclte
22 of con el t | e t k@n te S gpnnect or
12 will engrﬁfie%%ﬂr%nc contggf pg???%né%él(%é IS'hse gqem%@‘ggq%ftgraf?ﬁﬁgge
connect or BFtUaHERHPOi-nt cThenRESrERg as best seen in Figure 5, flat

flexible cable 42 is inserted into mouth 58 in the direction
5 of arrow "B", and actuator 50 thereafter is inserted into the
mouth to bias the conductors of the cable upwardly against a
resilient spring arm 56a of bifurcated bight portion 56. The
actuator is effective to bias all of the conductors upwardly
simultaneously into engagement with the respective resilient
10 spring arms 56a of the entire array of terminals 52 within
connector 40. '

Each leg portion 54 of each terminal 52 includes an
up-turned hook 60 at the bottom end thereof. The hook defines
an upwardly projecting tip 62 which is located between

15 separator blocks 63 molded integrally on the outside of one of
the side walls 64 of connector housing 43. The up-turned
hooks 60 perform dual functions. First, they are press-fit
onto the lower edges of walls 64 to provide a retaining means
to retain terminals 52 mounted on the connector housing.

20 Second, walls 64 of the housing are relatively thin, and the
upwardly projecting tips 62 of the terminals, on the outsides
of the walls, prevent the walls from spreading apart in the
directions of arrows "cC" (Fig. 5) under the biasing forces of
spring contacts 38 of mating connector 16. Barbs 62a on the

25 insides of tips 62 skive into the dielectric material of side
walls 64.

- Upon mating the plug 16 and receptacle 40 together,
each terminal 38 will contact one leg portion 54 of each
terminal 52. If a terminal 38 contacts the right hand leg

30 portion as viewed in Figure 5, the right hand leg portion as
well as the right hand wall 64 will tend to move to the right.
Because the leg portions 54 are interconnected by bight 56,
movement of the right hand leg portion to the right will also
result in movement to the right of the left hand leg portion.

35 This movement, however, is prevented by the left hand wall 64
and its interengagement with the left.hand upwardly projecting
tip 62. Furthermore, since the terminals on the plug 16 are

7
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flexible printed circuit 14 with printed circuit board 18 through the two
connectors. : _ 6 Referring to
Figures 3 and 4 in conjunction with

95-159 SG

staggered, alternating leg portions 54 of receptacle 40 are

contacted by terminals 38. Therefore, the direction of forces

on the housing wall 64 alternate and thus tend to cancel out

which minimizes the stress on the housing walls and thus

5 minimizes the 1likelihood that the walls will "creep" over
time.

Lastly, referring to Figure 3, actuator 50 includes

a cam-like detent 65 at each opposite end thereof for

interlocking with a shoulder 66 on connector housing 43 to

10 lock the actuator in its actuating position as seen in Figures
4 and 5. If desirable, meané can be provided for grasping the
actuator to pull the actuator out of slot 46 as the detents 65
snap back past shoulders 66 in order to permit removal of the
flat flexible cable.

15 Figure 6 shows an application of the invention
wherein each opposite end of housing 43 of connector 40 is
provided with a flexible mounting ear 68 having a latch hook
70. In this application, connector 40 can be pushed upwardly
in the direction of arrow "D" through an aperture 72 in a

20 printed circuit board 74 which may be blocking access to
mating connector 16 on the subjacent printed circuit board 18.
The printed circuit board would be sandwiched between
separator blocks 63 molded integrally with the outsides of
side walls 64 of the connector housing and latch hooks 70 of

25 flexible mounting ears 68.

Figure 7 shows still a further application of
connector 40 wherein, like the application of Figure 6, a
second printed circuit board 74 rests on top of separator
blocks 63. However, in this application, contact feet 76 are

30 provided on the ends of tips 62 of terminals 52, such that
contact feet 76 can be connected, as by soldering, to circuit
traces on the underside of printed circuit board 74.
Therefore, connector 40 can be adapted for not only
interconnecting flat flexible cable 42 (Fig. 3) to mating

35 connector 16 and printéd circuit board 18, but the connector
can be adapted to also interconnect a second printed circuit
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Figures 1 and 2, the invention is incorporated in a

receptacl e-type electrical connector, generally designated 40, for mating
with mating connector 16 in Figures 1 and 2. Connector 40 is adapted for

i ntercomnecting a flat flexible cable 42 to printed circuit dgparsb Ist

t hrough connectors 40 and 16. As is known in the art, a distal or

t er mi nat i ngoamd mmfﬁRﬁgiITyiﬁﬁthcebhﬁeéﬁohaasyhelptrdﬂeﬁibkﬁnmhh1®r$20f

t he cabl e %dl %%%to%r%%%e%lg i %rge%] with term nal nmeans within

connect or |cuI ‘ectrical connector 40 includes
a dielectric housingIt g&nblabby mm@u tBat s ninvention may be

embodied in other specific forms without departing from the

5 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.
For instance, such terms as "top",-"bottom“, etc. are used

10 herein and in the claims hereof to facilitate a precise and
clear understanding of the invention, it being understood that
such connector assemblies as disclosed and claimed herein are
omnidirectional in actual use.
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bott om openi ng receptacle 44 fQL_posLLLeﬂ+ﬁg—ﬁver‘plug portion 30 of mating
connector 16. The housing has an el o 46 near a top wall 48 of

t he housing for receiving the d ma“ ng end of flat flexible
cable 42 as seen in Figure 3. ctuator 50 is i ngs+isblgcinto
slot 48 to maintain the conductors of flat flexible cable 43 in
engagenentgmﬁﬂﬂﬁherninal means w thin housing 42, as described bel ow

As best seen in Figures 4 ghd 5, %é‘@tffégh_nal i%%é/.ﬂ%lhl n P@ggect Of 40

conprise luralit of term.n eneral ly eS|gna ed 52
e?ﬁ1nal 2@$ %%§*§Qﬂ Ry flat £ ex1b1e cable (42) to a mating

connector (16) mounted on top of a printed circuit board (18),

5 the mating connector having a plug portion (30) projecting
from the circuit board with contacts (38) exposed on opposite
sides of the plug portion, the contacts being connected to
circuit means on the board, wherein said electrical connector
comprises: .

10 a dielectric housing (43) having a bottom-opening
receptacle (44) for positioning over the plug portion (30) of
the mating connector (16), the housing having an elongated
slot (46) near the top of the housing for receiving the flat
flexible cable (42); .

15 terminal means (52) mounted in the housing (43) and
adapted for coupling appropriate conductors of the flat
flexible cable (42) with the contacts (38) on the plug portion
(30) of the mating connector (16), said terminal means
including contact portions on opposite sides of the receptacle

20 for contacting the contacts of said mating connector; and

an actuator (50) insertable into the slot (46) of
the housing (43) to maintain the conductors of the flat
flexible cable (42) in engagement with the terminal means
(52).

25 2. The electrical connector of claim 1 wherein
said terminal means comprise a plurality of terminals (52),
each including a generally U-shaped contact portion (54,56)
adapted for engagement with the contacts (38) on either side
of the plug portion (30) of the mating connector (16).

_
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U-shaped contact portion adapted for engagenent wth jﬁ{ing contacts 38 on

either side of plug portion 30 of mat I%mgm(rulmugg‘ The
U- shaped contact portion of each termi o

pair of depending
| eg portions 54 joined by a bight portioh he | eg porti egs18besg

engageabl e with spring contacts 38 on either side of plug portion 30 of
mati ng connector 16. 3.EveThehelgetirlieaflercomatstor t bifn olatinng2 c wheedior 16

i ' is ' . as _st.at ed
above, Zﬁyaﬁ‘?ﬁg 5l (DR BRAIR S Ggel lnlaell (it flides B ofu®l 1
term nal s off depending leg portions (54) joined by a bight portion (56),
the leg portions being engageable with the contacts (38) on
5 either side of the plug portion (30) of the mating connector
(16), and the bight portion (56) being adapted for connection

to a respective conductor of the flat flexible cable (42).

4. The electrical connector of claim 3 wherein

said bight portion (56) is bifurcated to define a mouth (58)

10 communicating with said slot (46) and adapted to receive the
flat flexible cable (42).

5. The electrical connector of claim 3 wherein at
least one of the leg portions (54) of the U-shaped contact
portion of each terminal (52) includes retaining means (60,62)

15 for retaining the terminal (52) on the housing (43).

6. The electrical connector of claim 5 wherein
said retaining means comprise an up-turned hook (60,62) for
embracing a side wall (64) of the housing (43) bounding said
receptacle (44).

20 7. The electrical connector of claim 1 wherein
said housing includes a resilient latch member (68) for
securing said housing to a second printed circuit board.

8. The electrical connector of claim 1 wherein
said terminal means further includes feet portions for
25 soldering to a second printed circuit board.

his Sheet Has Been RTlaced
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connector 16 because each term nal 52 has two Iﬁﬂ“portions 54. The bi ght

portion 56 of each termnal 52 i \“‘“\“\‘\Tmﬁ efine a nouth 58 facing
or communicating with slot 46 and Y

7
95-159 SG
9. An electrical connector (40) for
interconnecting a flat flexible cable (42) to a mating
connector (16) mounted on top of a printed circuit board (18),
the mating connector having a plug portion (30) projecting
5 from the circuit board with contacts (38) exposed on at least
one side of the plug portion, the contacts being connected to
circuit means on the board, wherein said electrical connector
comprises:
a dielectric housing (43) having a bottom-opening
10 receptacle (44) for positioning over the plug portion (30) of
the mating connector (16), the receptacle being defined, in
part, by a pair of opposite side walls (64), and the housing
having an elongated slot (46) for receiving the flat flexible
cable (42); and
15 terminal means mounted in the housing (43) and
adapted for coupling appropriate conductors of the flat
flexible cable (42) with the contacts (38) on the plug portion
(30) of the mating connector (16), the terminal means
comprising a plurality of terminals. (52) each including a
20 generally U-shaped contact portion defining a pair of"
depending leg portions (54) joined by a bight portion (56),
the bottom ends of the leg portions having up-turned hooks
(60,62) for embracing the side walls (64) of the housing (43)
bounding the receptacle (44) to prevent spreading apart of the
25 side walls, and the bight portion (56) being adapted for
connection to a respective conductor of the flat flexible
cable (42).

10. The electrical connector of claim 9 wherein

said bight portion (56) is bifurcated to define a mouth (58)

30 communicating with said slot (46) and adapted to receive the
flat flexible cable (42).

_\
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adapted to receive the distal or termn ' m | at fl exi bl e cable
42. Mouth 58 also is w de enough toﬂl@}‘ﬂ@!ﬂﬂ “t or 50. Therefore, as
best seen in Figure 5, flat flexible wvZ2m ssinserted into nmouth 58 in
the direction of arrow "B", and actuator 50 thereafter is ioseLsgdsegnto

t he nmouth to bias the conductors of the cable upwardly agai nst a

resilient spring arm¥ba dl’hebie‘llﬁqm'timmbghnepbprigﬁ Saim Toe inettddngr is
ef fective tgn li@udtdr ofsd)ha iU S ity hd &1%&%%@22@3&& h8bding

engagenent respective resilient sprin the e

th th g rms |
array of te%%a?’é‘gﬁhﬁ/i mouths (Hfe9brthe. ight portions (56) of the

terminals (52) to maintain the conductors of the flat flexible
5 cable (42) in engagement with the terminal means.

12. The electrical connector of claim 9 wherein
said housing includes a resilient latch member (68) for
- securing said housing to a second printed circuit board.

13. The electrical connector of claim 9 wherein
10 said terminal means further includes feet portions for
soldering to a second printed circuit board.

This Sheet Has Been

LT

13



Each | eg portion 54 of each term nal 52 includes an up-turned hook 60 at
the bottomend thereof. The hook defi nes an upwardly projecting tip 62
which is 1located between separator bl ocks 63 nolded integrally on the
out si de-of one of the side walls 64 of connector housing 43s5-15Hgg
up-turned hooks 60 performdual functions. First, they are press-fit
onto the Ig__gggggg§ of malls 64 to prOV|de a retalnlng nmeans to retain

term nal s Second, walls 64 of the
housi ng. ar ¢ Y tips 62 of the
term nal s, |'s from spreading

apart in t he An electr1ca1 connect;r (40) is provided for
5 interconnecting a flat flexible cable (42) to a mating
connector (16) mounted on top of a printed circuit board (18).
The mating connector has a plug portion (30) projecting from
the circuit board, with contacts (38) exposed on opposite
sides of the plug portion. The contacts are connected to
10 circuits on the board. The connector includes a dielectric
housing (13) having a bottdm-opening receptacle (44) for
positioning over the plug portion (30) of the mating connector
(16). The housing (43) has an elongated slot (46) for
receiving the flat flexible cable (42) . Terminals (52) are
15 mounted in the housing and are adapted for coupling
appropriate conductors of the flat flexible cable (42) with
the contacts (38) on the plug portion (30) of the mating
connector (16). An actuator (50) is insertable into the slot
(46) of the housing to maintain the conductors of the flat

20 flexible cable (42) in engagement with the terminals (52).

—_—
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directions of arrows "C' (Fig. 5) under the biasing forces of spring

contacts 38 of mating connector 16. Barbs 62a on the I nsides of tips 62
skive into the dielectric material of side walls 64. Upon
mating the plug 16 and receptacl e 40 together, each termnal 38 will
contact one. leg portion 54 of each termnal 52. If a tetmnal 38
contacts the right hand |eg portion s Pemed in Figure 5, the right hand
| eg portion as well as the right hand wal]l 64 will tend to nove to the
right. Because the | eg portions 54 are.#htecconneetk by bight 56,
movenent of the right hand |l eg portion-to t dpght will al so

26 ‘ ~ M \
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result in novenent to the right of the left hand | eg portion. Thi s
movenment, however, is prevented by the |eft hand wall. 64 and its
i nt erengagenent with the left hand upwardly projecting tip 62.
Furthernbre, since the termnals on the plug 16 are

(2-5)

* /.e FIG.2
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8 staggered, alternating | eg portions 54 of receptacle 40 are contacted by
termnals 38. Therefore, the direction of forces on the housing wall 64
alternate and thus tend to cancel out which mnimzes the stress on the
housing:wal | s and thus mnimzes the likelihood that the walls will "creep"
over tine. Lastly, referring to Figure 3, actuator 50 includes a
cam|i ke detent 65 at each opposite e(8-Bhereof for interlocking wth a
shoul der 66 on connector housing 43 to |l ock the actuator in its actuating
position as seen in Figures '
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4 and'5. |If desirable, neans can be provided for grasping the actuator to
pull the actuator out of slot 46 as the detents 65 snap back past shoul ders
66 in order'to permt renoval of the flat flexible cable. Fi gure
‘6 shows -an application of the invention wherein each opposite end of
housi ng 43 of connector 40 is provided with a flexible nounting ear 68
having a |atch hook 70. In this appllp$15qn connector 40 can be pushed
upwardly in the direction of arrow "D' through an aperture 72 in a printed
circuit board 74 which nay be bl ocking access to nmating connector 16 on the
subj acent printed circuit board 18.

N

N c
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The printed circuit board wuld be sandw ched between separator

bl ocks 63 nolded integrally with the outsides of side walls 64 of the
connect or housing and | atch hooks 70 of flexible nounting ears 68.

Figure # shows still a further application of connector 40 wherein, i ke
the application of Figure 6, a second printed circuit board 74 rests on top
of separator blocks 63. However, in thi(§-@plication, contact feet 76 are
provi ded on the ends of tips 62 of tergipafs\gs, such that contact feet 76
can be connected, as by soldering, to ciTcutXracegzon the underside

of printed circuit board 74.. ’ > 40

. This-Sheet Has Been R
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: ELECTRICAL CONNECTOR ASSEMBLY FOR
INTE CONNECTING A FLAT CAB E 0 A CIRCUI’I‘ BOARD

nelumw o

. '~ This 1nvention generally relates to the art of

electrical connectors and, particularly, to an electrical
S connector for 1nterconnect1ng a flat flexible cable to a

| mating connector mounted on a printed circuit board.

ww o . .

e iiWErious electrical connectors have been prov1ded for
"--terminating flat flex1b1e cable or flex1b1e prJ.nted circuitry,'
'and 1nterconnect1ng the flexible cable or’ c:chuJ.try to a

: Hpr:.nted circuit board. Connectors of this type typically_
'utilJ.ze a dielectric hous1ng such as of molded plast:.c'
'material hav1ng terminals mounted therein, and a’ movable'

| "_'actuator insertable into the hous1ng for pres51ng the flex1ble-_ '
'cable or c1rcuitry against the terminals. _

' - One area for us:.ng such electr:Lcal connectors as

| .-described above is in a flat panel display for notebook .
| computers. A plug connector is mounted on a printed circult__ o
board with contacts: exposed on oppos1te sides of a plug
_portion of the connector.- ~The contacts are connected to

- circuit means on the board. A receptacle connector includes
a dielectric hous:.ng having a bottom-opening receptacle for
pos:.tioning over the plug portion of the plug connector.
Terminal means are mounted within the receptacle of the_'
receptacle connector for engaging the contacts exposed on
: oppos:Lte sides of the plug portion of the plug connector, and _
-'-'the term1na1 means have feet for connect:l.on, as by soldering, ’
'to the circuit traces of a: flexible printed cJ.rcuit. o _

‘ _ Presently, the use of such connectors in the

aforementioned computer applications has caused problems

o because of the wide variety of connector configuratlons. _
.'There sxmply are no standards belng applied. In addition, the

Thus is the reptacement shoot
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52board 74 (Fig. 7) with connector 16, flat flexible cable 42 and first

_printed circuit board 18.. - -~ It will be understood that the
" isnvention. may be enbodled in other specific fornB wi t hout” departlng from -
" the spirit ‘or central characteristics 2t hereof. “The present exanpl.es and

~ enbodi nent usé hefel ebanedtore baaﬁeeméfd tleibl éesﬁi?fﬁtﬁ%@bgﬁrcm 8 to

|IIustrat|ve and not :.restrictive, the 1nhvention 1I's "not

the detail 2ﬁ§&ﬁ??ﬁw§§?1cqﬁﬁs sFgﬁc%°n§ﬁéﬁ°¥e¢%%e@51lﬁédbecamﬁﬁtqﬁﬂtheﬂ(:

are used -costs involved in fabricatlng the flexible printed cirouitry.
. It would be desirable to have some " standardizatlon with these
" connector assemblies, as well as providing' an electrical
.. connector for interconnecting less costly flat flex1b1e cable:'
" to the plug connector mounted on the printed c1rcu1t board.l _
The present invention is directed toward satisfying such needs.,__
'Jand solving the problems discussed above.

'f'Summa;x of the ngention. . o
s An object, therefore, of the invention is to prov1deg
a new ‘and improved electrlcal connector for 1nterconnect1ng a

. flat flexible cable to a mating connector mounted on top of a”'

o printed circuit board.. o . .

_" As disclosed herein, the mating connector 1nc1udes '

_ha plug'portion projecting from the printed clrcuit board, w1th'

" contacts exposed on opp051te sides of the plug portion. ~The'
'contacts are connected to c1rcu1t means on the board._ ' i:

In the exemplary embodiment of the 1nventlon, the

'.electrical connector includes a dielectric housing having af'

'-bottom—opening receptacle for positioning over the plug'

- portion of the mating'connector. The hous1ng has an elongated

f:slot for receiv1ng the flat flexible cable. Term1nal means

' are mounted in the hous:Lng and are adapted for coupling_'
'appropriate conductors of the flat flex1b1e cable w1th theh

. contacts on the plug portion of the mating connector. ]An7.

- actuator is insertable into ‘the slot of the ~housing to -
maintain the conductors of the flat flex1b1e cable 1n

: ~engagement with the terminal means. .

- _ " The preferred embodiment contemplates that the :
”terminal ‘means- comprise a plurality of terminals each'gﬁ
' 1nc1ud1ng a generally U-shaped contact portion adapted for_f”
Vengagement with the contacts on either 51de of the plug _
portion of the mating connector. The U-shaped contact portion_‘
of each terminal 1nc1udes a pair of depending leg portions_
]olned by a bight portion. The leg portlons are engageable”f"

Th,i_s.is -t_he fepl'ace_ment sheet
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herein and in the claims hereof to facilitate a precise and clear
'understandlng .of the invention, it being understood that such connector

~assenblies as dlsclosed and clalned hereln are onnldlrectlonal in actuaL_q___

cuse. 1100 | 3 -
ST cwith the contacts on elther 81de of the plug portion of the
;mating connector. The blght portlon 1s adapted for connectlon

to a’ respectlve conductor of the flat flex1ble cable. B

' :_Speclflcally, the bight portlon is bifurcated to deflne a
) mouth communlcatlng with the slot and adapted to recelve the
flat flexible cable, : Co S

' ' At least one of the leg portlons of the U-shaped
contact portion of each termlnal 1ncludes retalnlng means for
'retalnlng the termlnal on the hou51ng. As disclosed hereln,_
Tthe retainlmg means 1s ‘provided by an up-turned hook for
7*embrac1ng the 51de ‘wall of the hous1ng boundlng the
receptacle. ‘In addltlon to performlng the retalnlng functlon,
the up-turned hooks at the bottoms of the leg portlons prevent

opp051te 51de walls of the hous1ng, bounding the receptacle,'
from spreadlng apart. ' : '

Other - objects, features and advantages of the lﬂ:

inventlcn will be apparent from the follow1ng detalled
jdescription taken _1n. connectlon' with the accompanylng
drawings. ) . o : '

' This is the rehlacemenf'sh”‘ .
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. CLAIMB: - 1. An.electrical connector for interconnecting a flat
flexible cable to.a mating connector mounted on top-of a printed ci rcuit
koar d, the mating connector -having a plug portlon projecting fromthe -
"'CI rcwt ‘board wi th contacts exposed om g Opposi te SI des of the pI ug portlon

Brief Descriptiog of the Draw1ngs-

The features of this 1nvention which are believed to

" be novel are set forth with particularity in the appended'
; claims. : The invention, together w:.th 1ts objects and the
o advantages thereof, may be best understood by reference to the
following = description - taken in connection_ w1th ~ the
'.accompanying drawings, in which like reference numerals'_
identify like elements in the F:Lgures and in which. ' _
_ FIGURE 1 1s a perspective v1ew of a connector_
assembly for 1nterconnect1ng a flat flex1ble printed circuit
_ to a printed circuit board according to the prior art; L
' FIGURE 2 J.S a perspective v1ew of the prior art
connector | assembly of Figure 1, with the - ends -of the
"_connectors cut-away to facilitate the 1llustration,_ ' |
_ FIGURE '3 is a perspective View of the electrical'
' connector of the present inventlon, ' o '_
"FIGURE 4 is a perspective view of the electrical
connector of Figure 3, w:.th ‘the end cut-away to facilitate the
.1llustration.“ ' ' : : .
| FIGURE 5 is a vertical section taken generally along_
-11ne 5-5 of Figure 4; : : : - : L
~ FIGURE 6 is a view similar to that of Figure 4, but
'show1ng an embodlment of - the connector for mountlng to a
~ printed c1rcuit board, and
' ' FIGURE 7 J.s a v1ew s1mi1ar to that of Figure 6, but_
show1ng an embodiment wherein the circu:.t on the bottom of the '

printed circuit board can be connected to the terminals of the
connector. ' ' ' '

~ This is t'hé replace_ment__ sheet
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L

the contacts belng connect ed to circuit neans on the board, wherein said
el ectrical: connector conprises: - a dielectric hou5|ng havi ng a

-=botton}open|ng receptacle for p05|t|on|ng over the plug portion of the )
mat.ing connector; the housi ng having ag- elongated sl ot near the top of the E

.hou5|ng fobé' d "tfﬁ f _ fre Embcd' ents-“ .
o _ Referring to the draw1ngs 1n greater detail,,and
first to Figures 1 and 2 an electrical connector assembly,-
'-_-generally de51gnated 10, 1s shown according to the prior art.
The connector assembly 1ncludes a receptacle connector,
generally designated 12, for interconnecting a flex1ble'
'printed.circuit 14 to a mating connector, generally des1gnated. :
- le, mounted on top of a printed circuit board 18. . '
_ ' Prior' art receptacle connector 12 for flex1b1e
"f'printed c1rcuit 14 “includes a dielectric hou51ng 20 defining '
a downwardly opening receptacle 22 shown best 1n Figure 2.

* The hous1ng'mounts a plurality of generally L-shaped terminals
'hav1ng leg portions 24 pronecting 1nto receptacle 22, along
‘with flat feet or- tail portions 26 for connection, as by

-_soldering to printed circuit traces ‘on flexible printed

"1,'circuit 14. The terminals are staggered along housing 20 on

_ -cppos1te ‘sides of . receptacle 22 so _that leg portions 24 are

ifstaggered lengthwise of g receptacle 22 alternatingly"

| 'therealong.' : o

Prior art mating connector 16 1ncludes a dielectric
_ '.hous1ng 28 forming a plug portion 30 which is insertable 1nto N
'-._receptacle 22 of connector 12. A plurality of terminals are _T

_ mounted in housing 28 on opposite s1des of a ‘central partition
32 (Fig. 2) in an alternating or staggered fashion.“ Eachptﬂ
'.terminal includes a lower foot or tail portion 34 for
'_connection, as by soldering, to an appropriate circuit trace
36. on printed circuit board 18. Each terminal ‘also 1nc1udes.3
a generally s-shaped spring contact portion 38 exposed on one :
-or-the other side of plug portion 30 of the mating connector."'
_Therefore, as connector 12 and flexible printed circuit 14 aregi'
moved in the direction of arrow "A" (Fig. 1), the plug portioni
.130 of mating connector 16 will move 1nto receptacle 22 of'
xjconnector 12, and the 1eg portions 24 of the terminals of
'connector 12 Wlll engage spring contact portions 38 of the
terminals of mating ‘connector 16, thereby 1nterconnect1ng_'
- 'flexible printed circuit 14 with printed circuit board 18'
o through the two connectors. '

ThlS is the replacement shoot
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termnal means mounted in the housing and adapted for coupling appropriate
- conductors of the flat flexible cable with the contacts on .the plug portion
of the- mating connector, said terninal means including contact portlons aon
"opposme si des. of the recept acle for cgntactiing the contacts of 'said mating .

“connector; and - . R&f@?rtiﬁ:&;o][tfd tﬂﬁf hﬁhl %e é" g’fah ;h‘e i C&ox?juﬁé’&&?“?z&@ﬂ to
- ex ;
._-_mal ntai " th?‘ conduct TS 0d ! 2e, % he J.nventJ.on is 1ncorporated 1n ‘a

o _receptacle-type electrlcal connector, generally deszgnated 40,
"for mating w1th matlng connector 16 in Flgures 1 and’ 2._
Connector 40 is adapted for J.nterconnectlng a flat flex:.ble_.
cable 42 to prlnted circuit board 18 through connectors 40 and )
16, As 1s known 1n the art, a dlstal or termlnatlng end of
flat flexible cable 42 has the parallel conductors of the'._'
: cable stripped or exposed for engagement w1th termlnal means
-withln connector 40. . o . L
' ‘More particularly, electrical connector 40 1nc1udes
j . a dielectrlc housing, generally des1gnated 43, hav1ng a . o
. bottom—opening receptacle 44 for pos:.tlonlng over plug portlon_
-30 of mat:.ng connector 16. The houslng has an elongated slot'
46 near a top wall 48 of the hous1ng for receJ.v:Lng the dJ.stal
_or termlnating end of flat flexlble cable 42 as seen in Flgure _
3. A dJ.electrJ.c actuator 50 is insertable 1nto slot 48 toi -
: malntaln the conductors -of flat flexible cable 43 in

engagement w:.th terminal means w:.thln hous.mg 42 as descrlbed
B below.

As best seen in Flgures 4 and 5, the term:.nal means
w:.thln connector 40 comprise a plurallty of termlnals,
-'_-generally designated 52. Each term:.nal includes a generally'
: U-shaped contact portion adapted for . engagement with spring
' contacts 38 on either s1de of plug portlon 30 of matJ.ng__ :
_connector 16. - : . .
The U-shaped contact port:.on of each term:.nal 52_
'1ncludes a pa:.r of dependlng leg port:.ons 54 JOlned by a bJ.ght
- portion 56. The leg portions are engageable w1th sprlng
contacts 38 on eJ.ther s1de of plug portlon 30 of mat:.ng
connector 16. ‘Even though the terminals within mating
. '-connector 16 are in an alternat:.ng array on’ opposn.te sides of
the connector, as stated above, any s1ngle term:.nal 52 of ,
'connector 40 can mate with any one ‘of the termlnals of
,_-connector 16 because each termlnal 52 has two leg port:.ons 54. :
The blght portlon 56 of each terminal 52 is bJ.furcated to
. defJ.ne a mouth 58 facmg or commum.cat:.ng w1th slot 46 and o

Thxs is the replacement sh“t

.[?a't_o.: 10 MAY 1996



engagenent with the termnal neans. - - 2. The electrical connector of

claim.-1 wherein said termnal neans conprise a plurality of termwnals, each
flncludlng a generally U shaped contact portion adapted for engagenent with-

the contacts on either side of the. plug portion of the natlng connector.

iadapted to receive the distal or terminating end of flat_-'
flex1ble cable 42, Mouth 58 also is wide enough to receive
‘actuator 50. Therefore, as’ best seen 1n Figure 5, flat;
'flexible cable 42 is inserted 1nto mouth 58 in the direction_'
of arrow “B", and actuator‘so thereafter is 1nserted into the .
'mouth to bias the conductors of the cable upwardly against a
resilient spring arm 56a of bifurcated bight portion 56. The
actuator 1s effective to bias all of the conductors upwardly'_"
..s1multaneous1y into engagement w1th the respective reSilient
spring arms 56a of the entire array of terminals 52 w1thin
'connector 40.. '._ . ”
Each leg portion 54 of each terminal 52 includes an'
".up-turned hook 60 at the bottom end thereof. The hook defines'
©an upwardly pro;ecting tip 62 which is. ‘located between
.h separator blocks 63 molded integrally on the outs1de of one ofg
the side walls 64 of connector hous1ng ‘43.. The up-turned”
. hooks 60 perform dual functions. - First, they are press-fit_
onto the lower edges of walls 64 to prov1de a retaining means
to retain terminals 52 mounted on the connector housing. _
_ Second, walls 64 of the hous1ng are relatively thin, and the
:'_-upwardly projecting tips 62 of the terminals, on the out51des'
of the walls, prevent the walls from spreading apart in the_ﬁ
'directions of_arrows "C“ (Fig. 5) under the bia51ng forces of
spring contacts 38 of mating connector 16. Barbs 62a on the
1ns1des of tips 62 skive into the dielectric material of 51de
'_walls 64. _ . , . _ : .
Upon mating the plug 16 and receptacle 40 together,
fﬂ each terminal 38 w111 contact one leg portion 54 of each
- terminal 52. If a terminal 38 contacts the right hand leg
'portion as viewed in Figure 5, the right hand. leg portion as
~well as the right hand wall 64 Will tend to move to the right.;.'
~ Because the leg portions 54. are interconnected by bight 56,
"flmovement of the right hand leg portion to. the. right will also
. result in movement to the right of the left ‘hand leg portion.
"This movement however, 1s prevented by the left hand wall 64_.
and 1ts interengagement w1th the left hand upwardly'prOJecting .
- tlp sz._ Furthermore, since ‘the terminals.on the plugfls are

Thns is the replacement shoot
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:-,staggered,_alternating leg portions 54 of receptacle 40 are_ 3
contacted by terminals 38. Therefore, the direction of forces

-on the houSing wall 64 alternate and thus tend to cancel out

':_7which minimizes ‘the stress on the housing walls and thus

. mininizes the likelihood that the walls Willl"creep" over
time. - N e T - .

_ - Lastly, referring to Figure 3, actuator 50 includes
a cam-like detent 65 at each oppoSite end thereof for_
interlocking with a shoulder 66 on connector houSing 43 to

- lock the actuator in its actuating pOSltlon as seen in Figures

4 and 5. If desirable, means can be prov1ded for grasping the |
actuator to pull the actuator out of slot 46 as the detents 65
snap back past shoulders 66 in order to permit removal of the
flat flexible cable. _ ' ST : o
Figure 6 shows an application of the inventionl
-wherein each’ opposite end of hous1ng 43 of connector 40 is
prOVided w1th a f1ex1b1e mounting ear 68 haVing a latch hook_
70. In this application, connector 40 can be pushed upwardly'_
in the direction of arrow ‘mpn through -an aperture 72 in a
printed circuit board 74 which may be blocking access to
.mating connector 16 on the subjacent.printed circuit board 18.
The printed circuit board would be sandWiched between
separator blocks 63 molded integrally with the outSides of
'F side walls 64 of the connector houSing and latch hooks 70 of
" flexible mounting ears 68. ' '

' Figure 7 shows still ‘a further application of

g_connector 40 wherein, like the application of Figure 6, a

second printed circuit board 74 rests on top of separatorf

" ‘blocks 63. However, in this application, contact feet ‘76 are

.'_provided on the ends of tips 62 of terminals 52, such that

contact feet 76 can- be connected, as by soldering, to Circuit,
'.ftraces on ‘the unders1de of printed circuit board 74..

"Therefore, connector 40 can be - adapted for 'not only
.interconnecting flat flexible cable 42 (Fig. 3) to mating

'='ﬁconnector 16 and printed circuit board 18 but the connector

'.can be adapted to also interconnect a second printed circuit'

Th|s is the replacement shnt
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i i ¢ | aim 2 wherein sai -shaped cont act
3. The electrical connector of cla|n12_mhere|n sayd U-s : t
portiOn'of each termnal includes a pair -of depending | eg portions joined

by "a bight- portion, the |eg portions being. engageabl e with the contacts on_ipf

“either side of the plug portion of thegmati: ng cgtnnegtgr dﬁ(r:]d thgfbltﬂgtflat
| P?thl o e mnant celgl g9nusehl b ca%ﬁﬁ%’% oF 18t %?_amio@evmbéen Quid
- _ and first printed circuit board 18.
| It w:.ll be understood that the 1nvent1on may be_,' _
_ 'embodied 1n other specific forms w1thout departing from the -
'_ splrlt or central characteristics thereof « The present
'ﬁiexamples and embodiments, therefore, are to be considered in
f'all respects as - 111ustrat1ve and not restrictive, and the
| -1nvent10n is not to be limited to the details given herein.;
For 1nstance, such terms as "top" '_"bottom" etc. are used |
- 'herein and in the claims hereof to facilitate a precise and
- clear understanding of the 1nvention, it being understood that
such connector assemblies as disclosed and claimed herein are -
L omnidirectional in actual use.'

~ “This is the replacement sheet
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’ i s bif ' i ) i‘cati ith said slot
bi ght portion is bifurcated to define a nmouth communi.cating wt
_ang adgpt ed to receive the flat flexible cable. 5. The el ectrl cal

‘sonnector of claim3 wherein at |east one of the Um"u“igﬂujﬂ
U shaped - contact portion of -each termi Iia| i ncl ude for .
'-ret ai ni ng t@ Ealﬁ 1 naI on the hou5| ng o
N 1._ -An N electrical : connector_ (40) forl_'-,
interconnecting a flat fleXible cable (42) to a mating .
-connector ( 16) mounted on top of a printed circuit board ( 18), _' :
‘the mating connector having a plug portion ( 30) projecting
from the circuit board w1th contacts (38) exposed on opposa.te )
sides of the plug portion, the contacts beJ.ng connected to. -

c:chuJ.t means on the board, where:m said electrical connector
comprises. ' o

a dielectric hou31ng (43) hav1ng a bottom-opening_
'"Treceptacle (44) for pos1tion1ng over the plug portion (30) of
. the mating connector (16), the housing hav1ng an elongated'_'
5slot (46) ‘near the top of the housing for rece1v1ng the flat"'
flexible cable (42); o
_ terminal means (52) mounted in the hous1ng (43) and'
:adapted for coupling appropriate conductors ‘of the flat
'flexible cable (42) w1th the contacts (38) on the plug portion

(30)  of the mating connector (16), said terminal means___ o

: 1ncluding contact portions on OppOSlte sides of the receptacle o
for contacting the contacts of said mating connector, and

_ . an actuator (50) insertable 1nto the slot (46) of

- 'the housing (43) to maintain the conductors of the flat .

' flexible cable (42) in engagement w1th the terminal means SR

- (52). -

2. The electrical connector of claim 1 wherein
" said- terminal means comprise a plurality of terminals (52) P
_-each including a generally U-shaped contact portion (54,56)
' adapted for engagement with the contacts (38) on either s1de
of the plug portion (30) of the mating connector (16)

. . This'Sheet Has Been R ,i
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6. The electrical connector of claimb5 wherein said m‘g
corrpri.se'an- .up-turned hook for enbracing a si de G ﬂ““
Boundi ng sai-d receptacl e. ' 7. An electri cal

- i.nterconnecting a flat flexible cable ip a mating connector nmount ed on top

~of a printed circuit Jpar drhehﬁl%tﬂmgétd@v b#d clain 2 wherein
- o said U-shaped contact portion of each terminal includes a pair
o of depending leg portions (54) ‘joined by a bight portion (56) '
the leg portions being engageable with the contacts (38) on .
' either Slde of the plug portion (30) of the mating connector "
(16), and the bight portion (56) being adapted for connection
to a respective conductor of the flat flexible cable (42) .

',4. The electrical connector of claim 3 wherein
L -'.said bight portion (56) is bifurcated to- define a mouth (58)
| communicating with said slot (46) and adapted to receive the_

- :_flat flexible cable (42)

5.“ The electrical connector of claim 3 wherein at
. least one of the leg portions (54) of the U-shaped contact
_ 'portion of each terminal (52) includes retaining means (60,62)
o for retaining the terminal (52) on the hous:.ng (43)

- 6. The electrical connector of claim 5 wherein_
- 'said retaining means comprise an up-turned hook (60,62) for

'_embracing a side wall (64) of the hous1ng (43) bounding said'-
' receptacle (44) '

_ 7'.. The electrical connector of claim 1 wherein h
said hous:.ng includes a res:.l:.ent latch member ( 68) for
securing said housing to a second printed circuit board.

_ - 8, The electrical connector of claim 1 wherein"
_'said terminal means further includes feet portions for
.soldering to a second printed circuit board. '

Thxs Sheet Has Been Rei
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~a plug portion projecting fromthe circuit board with ' ﬂu on
IOI egst one: side of the plug portion, the contacts: belm Imﬂﬂ“lmmtﬁ
; oerU|t means on the board, mhereln said. electrlcal coﬁheétof cbnp i Ses::

9.- An electrical _ connector (40) ' for

"interconnecting ‘a flat flexlble cable (42) to a mating
'connector (16) mounted on top of a printed c1rcuit board (18),
the mating connector hav1ng a plug portion (30) projecting

"from the c1rcuit board w1th contacts (38) exposed on at 1east,i
one sxde of the plug portion, the contacts being connected to ,

' 'c1rcuit means on the board, wherein said electrical connector
_comprises.

receptacle (44) for pos1tion1ng over the plug portion (30) of

- the mating connector (16), the receptacle being defined in
_.part, by a pair of opposite 51de walls (64),'and the housxngt
' _hav1ng an elongated slot (46) for rece1v1ng the flat flexible

-cable (42); and _ : ' '

; terminal. means mounted 1n the housxng (43) and
'nadapted for coupling appropriate conductors of the flat
flexible cable (42) ‘with the contacts (38) on the plug portion

a dielectric hou51ng (43) havxng a bottom—openingi'”‘

i(30) of the mating connector (16), the terminal meansii'z

compris1mg a plurality of terminals (52) each 1nclud1ng a
- generally U-shaped contact portion defining .a pair of

_depending leg portions (54) joined by a bight portion (56),

the - bottom ends of the leg portions hav1ng up-turned hooks
'_g(60 62) for embracing the side walls (64) of the hous1ng (43)
. bounding the receptacle (44) to prevent spreading apart of the"
'_'s1de walls, and the bight portion (56) being adapted for
_l'fconnection to a respective conductor of the flat flex1ble.
'~_'cable (42). ' ' '

_' 10. The electrical connector of claim 9 wherein”

said bight portion (56) 1s bifurcated to define a mouth (58)
o communicating with said slot (46) and adapted to receive the.'
flat flexible cable (42) ' '

BwnRTrmm
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. e

bei ng defi ned,
in part, by a pair of opp05|te si de malls "&nd the hou o
SIng'-

-.haY' ng an el o.ngat ed slot for receivijgg the flat flexipbl

_ 11. The eleotrlc"'I'éonnector of cla:t.)mel& akiln%ludlng :

| an aotuator (50) Lnsertable ‘into the slot (46) of the hous:.ng '_
(43) “and the mouths (58) of the b:Lght portlons (56) of the
'termmals (52) to ma:.ntam the conductors of the flat flexlble _. |

'cable (42) in engagement w:Lth the. term:.r-al means.

12. The electr:.cal cormector of clalm 9 wherein .' )
cludes a. resilx.ent latch me

said hous:.ng “in
nd printed clrcuit board.

| secur:.ng said housing to a seco
13. The electr1ca1 conneotor of cla:Lm 9 Wherein'-

-' saJ.d term:.nal means further includes feet portlons for

soldering to a second printed c1rcu1t board.

een Re

i
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~and : ternminal means nounted in the housing and adapted for coupling
appropriate conductors of the flat flexible cable with the contacts on the
plug portion of the mating connector, the termi nal’ means conpri-sing a

‘plurality of terninals each |nclud|ng 12 general | y U shaped cont act portldh f_-

defining aAﬁS?B% et dependlng | eg port¥oms joined by a bight portion; the

* bottom ends % ortions having up-turned hooks.for enbraC|ng t he -
'S|de ma||sE5£CTRICAL ONNECTOR ASSEMBLY FOR .

lHIEBQQHHEQ1lH__A_ELA2_QAELEJELJLLZBQHLI_EQABQ ,

An - electrical connector (40) is provided for_
J.interconnecting a flat flexible cable (42) - to ~a mating
~connector (16) mounted on top of a printed circuit board (18) _
. The mating connector has a plug portion (30) prOJectlng from

_the circuit board, with contacts (38) exposed on opposite"
;ﬁsides of the plug portion. The contacts are connected to
:circuits on the board. ‘The connector includes a dielectric
ffhousing' (13) having a bottom-opening receptacle (44) for
'_3posit10n1ng over the.plug'portion (30) of the mating connector_
:'.(16) ~ The housing (43) has an elongated slot (46) for
'-;receiving the flat flexible ‘cable (42) . " Terminals (52)_are“
mounted 1n _the hous1ng and are adapted"for 'coupling
appropriate conductors ‘of the flat flex1ble cable (42) w1th N
‘the contacts (38) on. the plug portion (30) of. the matingp
-'connector (16) An actuator (50) is insertable 1nto the slotf
'(46) of the hou51ng to maintain the conductors of the flat_f
f'_flex1b1e cable (42) in engagement w1th the terminals (52)

"Fig. 5

o Tﬁis‘ s the :.epiac'en':em shoot

Date: 1 ﬁ MAY 1995



the housi ng bounding the receptacle to prevent spreading apart of- the side
wal | s, and the bight portion being adapted for connection to a respective
conductor of the flat flexible cable. 8. " The electrical connector
of claim7 wherein said bight portion is bifurcated to define a nouth
communi cating with said slot and adapted to receive the flat. flexible

cabl e. (1-5)
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9. The electrical connector of claim8, including an actuator insertable
into the slot of the housing and the nouths of the bight portions of the
terminals to maintain the conductors of the flat flexible cable in
engagenment with the term nal neans.

(2-5)

-

. et

S

> /16 FIG.2
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13 10. An electrical connector for interconnecting a

(3-5)

Thi eet Has Been Replace
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flat flexible cable to a mating connector nounted on top of a printed
circuit board, the mating connector having a plug portion projecting from
the circuit "board with contacts exposed on at | east one side of the plug
portion,* the contacts being connected to circuit nmeans on the board,
wherein said electrical connector conprises: a dielectric housing
havi ng a bottom opening receptacle for(gog)ioning over the plug portion of
the mati ng connector, and an elongated slot at the top of the
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housing for receiving the flat flexible cable generally parallel to the
printed circuit board, term nal neans nounted i.n the housing and

i ncludi ng contact portions in the receptacle adapted for engagenent wth
the contacts on the plug portion of the mating connector, and a term nating
portion at said slot for engagenent with appropriate conductors of the flat.
flexible cable; and _ (5-5)

.- This:Sheet Has Been Replaced
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an bctuator insertable into the slot

A

of the housmg to maintain the

QAT B W CEMENT SHERRS. 85
[J Description : paged ..... to° p@ced .....
A Claim(s)  : paged 1O, to paged . 3
O Drawing(s) : paged ..... to pagsd ..
I Abstract  :paged...to paged

CLAIMS: 15 MAY 1998
DATE OF RECEIPT ...cuceevveeennee,
l. An electrical connector for interconnecting a

flat flexible cable to a mating connector mounted on top
of a printed circuit board, the mating connector having
a plug portion projecting from the circuit board with
contacts exposed on opposite'sides of the plug portion,.
the contacts being connected to circuit means on the
board, wherein said electrical connector comprises:

a dielectric housing having a bottdm—opening
receptacle for positioning over the plug portion of the
mating connector, the housing having an elongated slot
near the top of the housing for receiving the flat
flexible cable;

terminal means mounted in the housing and adapted for
coupling appropriate conductors of the flat flexible
cable with the contacts on the plug portion of the mating
connector, said terminal means including contact portions
on opposite sides of the receptacle for contactirig the
contacts of said mating connector; and

an actuator insertable into the slot of the housing
to maintain the conductors of the flat flexible cable in
engagement with the terminal means.

2. The electrical connector of claim 1 wherein said
terminal means comprise a plurality of terminals, each

- including a generally U-shaped contact portion adapted

for engagement with the contacts on either side of the
plug portion of the mating connector.

This is the replacement sheet
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3. The electrical connector of claim 2 wherein said
U-shaped contact portion of each terminal includes a pair
of depending leg portions joined by a bight portion, the
leg portions being engageable with the contacts on either
side of the plug portion of the mating connector, and the
bight portion being adapted for connection to a
respective conductor of the flat flexible cable.

4. The electrical connector of claim 3 wherein said
bight portion is bifurcated to define a mouth
communicating with said slot and adapted to receive the
flat flexible cable.

5. The electrical connector of claim 3 wherein at
least one of the leg portions of the U-shaped contact
portion of each terminal includes retaining means for
retaining the terminal on the housing.

6. The electrical connector of claim 5 wherein said
retaining means comprise an up-turned hook for embracing
a side wall of the housing bounding said receptacle.

7. An electrical connector for interconnecting a
flat flexible cable to a mating connector mounted on top
of a printed circuit board, the mating connector having
a plug portibn projecting from the circuit board with
contacts exposed on at least one side of the plug
portion, the contacts being connected to circuit means on
the board, wherein said electrical connector comprises:

This is the replacement sheet

bate: 18 MAY 1993
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a dielectric housing having a bottom-opening
receptacle for positioning over the plug portion of the
mating connector, the receptacle being defined, in part,
by a pair of opposite side walls, and the housing having
an elongated slot for receiving the flat flexible cable;
and

terminal means mounted in the housing and adapted for
coupling appropriate conductors of the flat £flexible
cable with the contacts on the plug portion of the mating
connector, the terminal means comprising a plurality of
terminals each including a generally U-shaped contact
portion defining a pair of depending leg portions joined
by a bight portion, the bottom ends of the leg portions
having up-turned hooks for embracing the side walls of
the housing bounding the receptacle to prevent spreading
apart of the side walls, and the bight portion being
adapted for connection to a respective conductor of the
flat flexible cable.

8. The electrical connector of claim 7 wherein said
bight portion is bifurcated to define a mouth
communicating with said slot and adapted to receive the

flat flexible cable.

' 8. The electrical connector of claim 8, including
an actuator insertable into the slot of the housing and
the mouths of the bight portions of the terminals to
maintain the conductors of the flat flexible cable in
engagement with the terminal means.

This is the replacement shioet
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10. An electrical connector for interconnecting a
flat flexible cable to a mating connector mounted on top
of a printed circuit board, the mating connector having

a plug portion projecting from the circuit board with

contacts exposed on at least one side of the plug

portion, the contacts being connected to circuit means on

the board, wherein said electrical connector comprises:

a dielectric housing having a bottom-opening

.receptacle for positioning over the plug portion of the

mating connector, and an elongated slot at the top of the

hou31ng for receiving the flat flexible cable generally

parallel to the printed circuit board;

‘terminal means mounted in the housing and including

contact portions in the receptacle adapted for engagement

with the contacts on the plug portion of the mating

connector, and a terminating portion at said slot for
engagement with appropriate conductors of the flat
flexible cable; and

an actuator insertable into the slot of the houging

to-maintain the conductors of the flat flexible cable in
engagement with the terminating portions of the

terminals.
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