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0 008 484                       2 End connector for flexible printed
circuits. Field of the Invention                              Summary of
the Invention This invention relates to end connectors for a      The end
connector according to this inven- substantially flat flexible circuit
having a hinged  tion is characterized by a pretensioned muti- unitary
mouldable dielectric housing, said hinge    segmented ladder-shaped spring
positioned in connecting a lid and bottom portion of said   5     the
bottom of said housing and a row of projec- housing and adapted to receive
an edge part of      tions positioned in the bottom of said housing the
flexible circuit between said lid and bottom    between said spring and the
inlet edge of said in the closed position.                          housing
for said flexible circuit, the lid of said Such end connector is known from
the             housing having lid holes corresponding in loca British
Patent 1,493,752,                    10   tion to said projections and the
bottom of said housing and receiving said projections when the Description
of the Prior Art                   lid is closed, the lid having at its
hinged rear side End connectors for flexible printed circuits     a
thickened edge containing a row  of pin are well known. However, in the
prior art            receiving holes defining openings to receiving
connectors such as that above the actual hous-   15    channels between the
lid and the bottom each ing comprises contact means for the individual
channel being in line with a segment of said conducting strips of a
flexible circuit or flat      spring. cable, which contact means have to be
soldered to a printed circuit board for the contacting. In    Description
of the Drawings order to contact a flexible circuit or flat cable   20
Fig. 1 is a plan view of the connector before it with the respective
contact means, and sub-          receives the flexible circuit.. flexible
circuit is inserted into the housing, so      Fig. 1(a) is a plan view of a
contact spring be- that the respective contact strips are in contact
fore its placement into the bottom  of the with the respective con-t-act
means, and sub-        connector housing. 



sequently the hinged lid is closed, so that a    25    Fig. 2 is a cut away
perspective view of the comb-shaped pressing means presses the con-
connector in the closed position with the flex- tact strips of the flexible
circuit or cable against  ible circuit inserted between the lid and bottom
the respective 'resilient contact means.            portions of the
housing. The spring is shown in Such a device as an end connector is
limited    . its pretensioned position. in its possibilities and is rather
vulnerable be-   30  Fig. 3 is a cut away perspective view of the cause of
the great force that has to be exerted     connector in the closed position
with the flex- to clamp the lid, in order to efficiently obtain the  ible
circuit inserted between the lid and bottom relatively great contact
pressure. Moreover,        portion of the housing. The spring is shown in
contact deformation at the contact places may       its stressed position.
occur easily in such a contact system. Further-   35  Fig. 4 is a plan view
of a preferred contact more, such embodiments are rather expensive,
spring partially formed in its stressed condition as the materials of the
housing and the lid must       Fig. 5 is a side view of the contact spring
of be very solid (e.g., fiber-reinforced polyester).-  Fig. 4 along the
line  5-5. Also the contacts mounted in the housing must       Fig As the
drawings show, the housing consists be relatively strong. A further
drawback which   40   of a bottom 10, which is connected in a pivot will be
explained later, is that the assembly of a  ing way with a lid 12, at the
front side 13. This flexible circuit is possible only with contact
housing is made of one single piece of flexible means already.in position
in the housing.          hard plastic, the hinged edge being made An end
connector for a flat flexible circuit is.  thinner to assure a flexible
hinge action. The known also from the U.S. Patent 3,336,565.   45   housing
bottom 10 has, parallel to the hinged This end connector constitutes a
socket.           side, a longitudinal receiving space 22 for a receiving
the end of the flexible circuit, which     omposite contact spring 15,
which receiving rests upon curved spring means  within a the        space
is limited by two oppositely situated housing. The housing front end
comprises a slit   parallel laterial shoulders 14. The bottom of this for
introducing parallel strips forming male               50  receiving space
has a cammed undulating pattern ' contacts, to be brought into the slit and
in con-   having a trough and two crests. This bottom tact with the
electrically conducting strips of the     profile serves for a correct
guiding of the con- flexible circuit. The housing does not comprise
tact spring 15 during the contacting. This hinged lid and bottom portions
for facilitating     undulating bottom is sub-divided by partitions the
introduction of the flexible circuit.    55      19 into a number of
parallel receiving spaces It is an object of the present invention to pro-
21 vide an end conector having none of the          The contact spring 15
is of a ladder-shaped above-described drewbacks and is easy to
construction with two lateral strips 26, inter assemble and to take apart
universal in its        connected by tapered cross segments 16 *
applications, and  is inexpensive and easy             to   60   which are
regularly interspaced. This ladder- manufacture In mass  production
shaped contact spring has a width greater than    3
0008484                         4 '    the distance between  the lateral
opposite             If contact pins 36 are inserted through the shoulders
14 of the receiving space 22 and is       pin insertion holes 34, these
pins, while being bent in this receiving space with the lateral       slid
inwards over the guiding grooves 28, will strips 26 between the lateral
shoulders 14 of     first partly dent the corresponding cross seg- the
receiving space. The cross segments 16 are        ment  1.6 of spring 15
with relatively small bent in the shape of an arc. Also the dimension
resilient force and will be guided by the undulat- of the  ladder-shaped
contact spring  with         ing pattern of the receiving space 21. The
spring respect to the receiving space is chosen in such     15 ultimately
is dented to a position, in which a way, that the arc-shaped cross segments
16        each spring segment 16 shows a trough in its of the spring are
positioned in each receiving-   10  middle and two crests on either side of
this space 21.                    '                      trough, giving a
strong contact pressure at two The housing bottom 10 further has a row of
contact points on the respective conducting locking projections 18.
situated at regular         strips 42 of the flexible circuit The denting
mutual distances parallel to the rear edge of the   movement of the contact
spring is guided bottom and in such a way, that each projection    15
efficiently by the bottom  profile of 21. This 18 is situated in line with
a partition 19.         operation  with its relatively small resilient In
the lid 12, which is connected with the        pressure at the insertion of
a pin, but resulting in bottom 10, there are shallow guiding channels
a strong contact pressure at two contact points, 28 between parallel
partitions 30. The channels     is the same as the operation of the spring
seg- 28 in the closed position of the folding housing    20;   ment
contact  described  in  U.S. Patent are in line with the receiving spaces
21 in the    4,227,767. In the present case, however, that bottom 10. At
the hinged side of the lid these    known idea is applied efficiently for
contacting a 



partitions 30 merge into a thickened rear part      flexible circuit. 32,
whereas the guiding channels form into             In the above described
embodiment a female square holes 34, through which contact pins 36    25
contact is provided, i.e. an end connector, in the (Fig. 2) can be
introduced, or from which pin       holes 34 of which pins for contacting
the parts of a contact means can project. The guid-     flexible circuit
can be inserted. ing channels 28 further have holes 24, meant to,       It
is also possible, however, to provide the receive terminals 38 of a contact
means of con-     hinged housing construction with different con- tact pin
36.                                 3     tacts; e.g., comprising bent
terminals 38 as. The partitions 30 in the lid 12, which            shown in
Fig. 2, having transverse portions 38 partitions are in line with the
partitions 19 in the  projecting from the lid holes 24. In that case,
bottom 10, further have locking holes 20, which   the contact means must be
inserted in the lid correspond with the projections 18 in the           12
when the housing is opened, and the con- bottom  in such a way, that when
the lid is.  3     tacting between the flexible circuit and these. closed
on the bottom, each projection 18 is put     contact means is obtained by
closing the lid 12. into and locked in the corresponding locking        In
the embodiment shown in Fig. 2, a male con- hole 20.
tact is thus obtained, that is a plug contact, It will be explained now how
the above-          comprising pins 36 projecting from the hinged described
hinged housing operates for contact-   40    housing for further
contacting. The terminals 38. ing a flexible circuit Holes 40,
corresponding     may efficiently constitute soldering contacts. with
projections 18 in the bottom of the con-        A third possibility of
using the hinged hous- tact housing are punched beforehand in the end
ing construction according to the invention is part of a flexible circuit
41 to be contacted. The  the contacting of two flexible circuits to each
flexible circuit 41 consists of a flexible foil on a  45   other. In that
case, two flexiblecircuits having synthetic material with a pattern of
parallel con-  previously punched holes 40 must be brought' dusting strips
42 thereon; e.g., gold or gilded   with the conducting strips facing one
another metal. The foil is placed then on the lid 12 the    into the hinged
housing in the earlier described- locking projections 18 of the bottom
projecting    way, whereafter this casing is closed. Thus the through the
positioning holes 40 in the foil. In  50   contacting of the one flexible
circuit to the other this way it can be assured that the foil is placed  is
obtained. in the right position, so that each conducting        Figs. 3 and
4 show an alternative spring strip 42 of the foil will be positioned above
a.     means 15(a) having a preformed undulating corresponding cross
segment 16 of the contact       pattern in its tapered cross segments 1
6(a) spring 15. At the hinged side, the end of the foil   55    extending
between the lateral strips 26(a), each will be placed, in the fold groove
13 of the pivot  segment 16(a) having two crests and a trough hinged
connection. Then the hinged housing is'      in between, as shown in Fig.
3. Its use in the closed, so that the projections 18 are closed in
connector of Fig 3 provides for an improved the locking holes 20 of the
lid. The foil is now    contact pressure at the two contact points. - bent
in the right way between the fold groove  60    The hinged lid 12 of the
present invention 13 and the locking projections 18, which, as will   does
not provide a direct contact pressure be obvious, have a triple
function,..namely the    function. only by clamping action, but the.
locking of the housing, the positioning and:     closing of the lid assures
primarily that the bending of the foil and a pull relief for the free
flexible circuit 41 is held efficiently in the hous- part of the flexible
circuit.                 65   ing. The contact spring 15 placed in the
bottom 3    5                   0008484                         6 10 of the
housing assures the actual contact        pins can be inserted more easily
and yet, after pressure, in that by this means the individual     they have
been slid over the downwardly conducting strips are pressed against corres-
directing arc, undergo an efficient contact' ponding contact means. The
thickened edge           pressure on two contact points, as a result of
part of the lid 12 at the rear side opposing the    5    the fact that the
contact spring 16a is dented' spring 16 efficiently assures that the
flexible cir-  when the pin is slid through. cult 41 is pressed downwards
there against this       As the contact spring in the present inven- spring
15, whereas on the other hand the            tion has no direct contact
function, the resilient positioning and the fixation are determined by-
properties thereof can be chosen optimally, so' the projections  18  in the
bottom. These   to   that in any condition an efficient contacting is
projections 18, which are locked in the corres-     assured. ponding holes
20 in the lid 12, furthermore give      In order to assure a correct
positioning of the an efficient pull relief for the relatively vul-
resilient spring cross segments 1 6(a) with nerable flexible circuit.
respect to the guiding in the lid 12, it is Furthermore, the housing need
not resist the    15   preferable furthermore, that in the bottom 10 



great forces of clamping -so that an embodi-        between the two
supporting shoulders parallel- ment is possible in the shape of a hinged
and equally interspaced cross walls are formed, housing made out of one
single piece, which is     of which each two adjacent cross wall define an
easy and inexpensive to manufacture in mass        insertion space for an
arc-shaped spanned cross production.                                   20
segment 16(a) of the contact spring, and that An important advantage of the
invention is.      the bottoms of these insertion places have a that the
contact means for instance pins to be      double undulating length profile
with a trough in inserted in the holes 34 need not in all cases-    the
middle and two crests therearounct as: have been inserted already before
the flexible      shown in the bottom cross secton of Figs. 2 circuit is
assembled. To achieve this, -it is-  25   and 3. This profile assures a
good bent guiding- necessary only that the receiving channels 28 in    of
the dented contact spring. the thickened rear edge of the lid 12 merge into
As observed  above, the end connector. plug holes 34 in the rear surface of
the hous-      according to the invention is particularly suit- ing,
through which contact plug means can be        able for universal use,
since it can be used as a put In this way an end connector is obtained,
30   plug, as a socket and also as a soldering con- which after having been
secured on a connect-      tact means. In connection with the latter, holes
ing edge of a flexible circuit, can be used directly  24 may be provided in
the lid emerging in the as female plug contact. If necessary, however,
receiving channels 28, respectively in the guid- also separate plug pins 36
can be put into these    ing slots, through which holes 24 transverse plug
holes, so that a plug contact is obtained    35   ends 38 of contact means
in the shape of pins (Figs. 2 and 3).                                    or
soldering means can be guided. These trans- For guiding contact plug pins
which have         verse ends 38 may also have a fixation function been put
through the plug holes 24, it is          for retaining for fixed contact
means 36 which furthermore  particularly  efficient, that the      have
been brought in the lid beforehand. These receiving channels 28 in the lid
extend towards   40 contact means 36 may be relatively short, so the front
in guiding slots, so that a good orien-   that only the transverse ends 38
are used as tation of the pins throughout the device is         soldering
means, but it is also possible to use assured.
long contact pins 36 with transverse ends 38, in ' In particular with the
above application as a    which case the connector constitutes a solder-
female contact, where plug pins are inserted   45  ing contact and a plug
contact as well after the flexible circuit has been assembled        It
will be obvious that the above-described already, the invention provides
an- efficient       embodiment does not cover exclusively all resilient
means, which  assures a contact           possibilities  of  the
invention.  Numerous pressure to be built up gradually.
variations and modifications are possible- with- To that end the spring 15a
has a ladder con    50   out departing from the scope of the present
figuration comprising two lateral strips 26(a)      invention.
interconnected' by a' row of regularly inter- spaced cross segments 16(a),
in which in the        Claims bottom of the housing near the rear side
there- of two opposing shoulders are formed running    55     1. An end
connector for a- substantially flat parallel with the rear side, between
which          flexible circuit (41) having a hinged unitary shoulders the
spring is clamped with the lateral    mouldable dielectric housing, said
hinge con- strips 26(a) in such a way that, when the lid is    necting a
lid (12) and bottom (10) portion of closed, there is an arc-shaped erect
cross seg-       said housing and adapted to receive an end part ment of
the spring in each receiving channel 80    of the flexible circuit (41)
between said lid (12) These arc-shaped spans constitute, as it       and
bottom (10) in the closed position, the end were, for each conducting strip
an individual        connector being  characterized  by a  pre- contact
spring, which, when a plug penetrates     tensined   multi-segmented
ladder-shaped through a plug hole 34, Will be bent inwards        spring
(15, 15a) positioned in the bottom (10) gradually and' is then dented
partly, so that the    65    of said housing and a row of projections (18)
-                                                          - -    5
0008 484                      6 10 of the housing assures the actual
contact      pins can be inserted more easily and yet. after pressure, in
that by this means the individual    they have been slid over the
downwardly conducting strips are pressed against corres-     directing arc,
undergo an efficient contact ponding contact means. The thickened edge
pressure an two contact points, as a result of part of the lid 12 at the
rear side opposing the    5    the fact that the contact spring 1 6a is
dented spring 16 efficiently assures that the flexible cir-  when the pin
is slid through. cuit 41 is pressed downwards there against this     As the
contact spring in the present inven- spring 15, whereas on the other hand
the          tion has no direct contact function, the resilient 



positioning and the fixation are determined by   properties thereof can be
chosen optimally, so the projections 18 in the bottom. These   to   that in
any condition an efficient contacting is projections 18, which are locked
in the corres-   assured. ponding holes 20 in the lid 12, furthermore give
In order to assure a correct positioning of the an efficient pull relief
for the relatively vul-  resilient spring cross segments 1 6(a) with
nerable flexible circuit.                         respect to the guiding in
the lid 12, it is Furthermore, the housing need not resist the   is
preferable furthermore, that in the bottom 10 great forces of clamping so
that an embodi-       between the two supporting shoulders parallel ment is
possible in the shape of a hinged         and equally interspaced cross
walls are formed, housing made out of one single piece, which is    of
which each two adjacent cross wall define an easy and inexpensive to
manufacture in mass      insertion space for an arc-shaped spanned cross
production.                                 20   segment 16(a) of the
contact spring, and that An important advantage of the invention is     the
bottoms of these insertion places have a that the contact means for
instance pins to be    double undulating length profile with a trough in
inserted in the holes 34 need not in all cases    the middle and two crests
therearound as have been inserted already before the flexible    shown in
the bottom cross section of Figs. 2 circuit is assembled. To achieve this,
it is  25   and 3. This profile assures a good bent guiding necessary only
that the receiving channels 28 in  of the dented. contact spring. the
thickened rear edge of the lid 12 merge into    As observed above, the end
connector. plug holes 34 in the rear surface of the hous-    according to
the invention is particularly suit- ing. through which contact plug means
can be     able for universal use, since it can be used as a put In this
way an end connector is obtained,   30   plug, as a socket and also as a
soldering con- which after having been secured on a connect-     tact
means. In connection with the latter, holes ing edge of a flexible circuit,
can be used directly  24 may be provided in the lid emerging in the as
female plug contact. If necessary, however,    receiving channels 28,
respectively in the guid- also separate plug pins 36 can be put into these
ing slots, through which holes 24 transverse plug holes, so that a plug
contact is obtained   as   ends 38 of contact means in the shape of pins
(Figs. 2 and 3).                                  or soldering means can be
guided. These trans- For guiding contact plug pins which have       verse
ends 38 may also have a fixation function been put through the plug holes
24. it is         for retaining for fixed contact means 36 which
furthermore  particularly efficient, that the     have been brought in the
lid beforehand. These receiving channels 28 in the lid extend towards   40
contact means 36 may be relatively short, so the front in guiding slots, so
that a good orien-  that only the transverse ends 38 are used as tation of
the pins throughout the device 'is      soldering means, but it is also
possible to use assured.                                         long
contact pins 36 with transverse ends 38, in In particular with the above
application as a  which case the connector constitutes a solder- female
contact, where plug pins are inserted   45    ing contact and a plug
contact as well. after the flexible circuit has been assembled       It
will be obvious that the above-described already, the invention provides an
efficient      embodiment does not cover exclusively all resilient means,
which  assures a contact         possibilities  of  the  invention.
Numerous pressure to be built up gradually.                variations and
modifications are possible with- To that end the spring 15a has a ladder
con-   50   out departing from the scope of the present figuration
comprising two lateral strips 26(a)    invention. interconnected by a row
of regularly inter- spaced cross segments 16(a), in which in the
Claims bottom of the housing near the rear side there- of two opposing
shoulders are formed running   55    1. An end connector for a
substantially flat parallel with the rear side, between which
flexible circuit (41) having a hinged unitary shoulders the spring is
clamped with the lateral  mouldable dielectric housing, said hinge con-
strips 26(a) in such a way that, when the lid is  necting a lid (12) and
bottom (10) portion of closed, there is an arc-shaped erect cross seg-
said housing and adapted to receive an end part ment of the spring in each
receiving channel.   60   of the flexible circuit (41) between said lid
(12) These arc-shaped spans constitute, as it       and bottom (10) in the
closed position, the end were. for each conducting strip an individual
connector being  characterized  by  a  pre- contact spring, which, when a
plug penetrates     tensioned   multi-segmented  ladder-shaped through a
plug hole 34, will be bent inwards      spring 115, 1 5a) positioned in the
bottom (10) gradually and is then dented partly, so that the   65  of said
housing and a row of projections (18) 4    7                   0008484
8 positioned in the bottom (10) of said housing     ressort (16) presentent
un profil ondul6. 



between said. spring (15) and the inlet edge of  3. Connecteur selon la
revendication 1 ou 2, said housing for said flexible circuit (41), the lid
caract6ris6  en  ce que le couvercle (12) (12) of said housing having lid
holes (20)    comporte des ouvertures (24) d6bouchant dans corresponding in
location to the position of said    5   les canaux de r6ception (28) pour
recevoir des projections (18) in the bottom (10) of said hous-  moyens de
contact electrique (38). ing and receiving said projections (18) when the
4. Connecteur selon la revendication 1, 2 ou lid is closed, the lid (12)
having at its hinged rear  3, caract6ris6 en ce que chaque segment (16a)
side a thickened edge (32) containing a row of    du ressort (15a) contient
un creux et deux pin receiving holes (34) defining openings to   10
cretes. receiving channels (28) between the lid (12) and the bottom (10)
each channel being in line    Patentanspriiche with a segment (16) of said
spring (15, 15a). 2. A connector according to Claim 1, charac-      1. Ein
Endkontakt fOr eine im wesentlichen terized in that the portions of the
housing    15   flache, flexible Schaltung (41), der ein mit bottom (10).
under the spring segments (16)       einem  Gelenk versehenes, einteiliges,
form- have an undulating profile.                       bares
dielektrisches Gehiuse aufweist, wobel 3. A connector according to Claim 1,
charac-    das Gelenk einen Dockel (12)- und Boden (10)- terized in that
the lid (12) has openings (24)    Bereich des Gehiuses verbindet, und zur
Auf- emerging in the receiving channels (28) for   20   nahme eines
Endteils der flexiblen Schaltung receiving electrical contact means (38).
(41) in der geschlossenen Stellung zwischen 4. A  connector according to
Claim  1,          dem Deckel (12) und dem Boden (10) ausge- characterized
in that each segment (1 6a) of the  bildet ist, wobei der Endkontakt
gekennzqeich- spring (1 5a) contains a trough and two crests.  '   net ist
durch eine vorgespannte, in mehrere 25    Segmente unterteilte,
leiterformige Feder (15, Revendications
15a), die in dem Boden (10) des Gehauses angeordnet ist, und eine. Reihe
von Vor- 1. Connecteur d'extr6mite poujr circuit flex-  sprungen (18), die
in dem Boden (10) des Ge- ible sensiblement plat (41) comportant un
hiuses zwischen der Feder' (15) und der En- boaier dielectrique articule
moulable d'un seul   30   fOhrungskante des Gehauses fOr die flexible
tenant et dont l'articulation raccorde l'une a    Schaltung (41) angeordnet
sind, wobei der I'autre une portion formant counvercle (12). et   Deckel
(12) des Gehiuses Deckeloffnungen une portion formant fond (10) dudit
bottler,      (20) aufweist, die in der Lage der- Position der I'agencement
etant adapt6 A recovoir une partie   Vorsprunge (18) in dem Boden (10) des
Go- terminale du circuit flexible (41) entre ledit  36    hauses
entsprechen und die VorsprOnge (18) couvercle (12) et ledit fond (10) dans
la position  aufnehmen, wenn der Deckel geschlossen: ist, fermre,
caracterise en ce qu'on dispose dans le   der Deckel (12) an seiner mit dem
Gelenk-ver- fond 410) dudit bottier un ressort en forms       sehenen
rOckwirtigen Seite eine verdickte d'4chelle a segments multiples pr6ch'arge
(15ia   Kante (32) aufweist, die eine Reihe von Stift- d'une part et
d'autre part une rang6e de saillies   4. aufnahmelochern (34) aufweist, die
Offnungen (18) entre ledit ressort (15) et le bord d'entrde  zu
Aufnahmenuten (28) zwischen dem Deckel dudit bottier pour ledit circuit
flexible (41), le  (12) und dem Boden (10) bilden, wobei jede Nut couverce
(12) dudit bottier comportant des        mit einem Segment (16) der Feder
(15, 15a) trous (20) coTncidant avec lesdites saillies (18)  fluchtet.
prevues dans le fond (10) dudit bottier et   45     2. Ein Kontakt nach
Anspruch 1, dadurch ge- recevant celles-ci lorsque le couvercle 412) est
kennzeichnet, dal die Bereiche des GehAuse- ferme, ce dernier pr6sentant a
son cMte  _        bodens (10) unter den Federsegmenten (16) ein posterieur
articule un bord epaissi (32) con-     gewelltes Profil aufweisen. tenant
une rang6e de trous de reception do          3. Ein Kontakt nach Anspruch
1, dadurch ge- broches  (34)  d6finissant des  ouvertures   60
kennzeichnet, dag der Deckel (12) Offnungen d6bouchant sur des canaux de
r6ception (28)       (24) aufweist, die in die Aufnahmenuten (28) menag6s
entre le couvercle (12) et le fond. (1 0),  zur Aufnahme elektrischer
Kontaktmittel (38) chaque canal etant align6 avec un segment (186):
munden. -dudit ressort (15a).                               4. Ein Kontakt
nach Anspruch 1, dadurch ge- 2. Connecteur selon  ia revendicatton 1.  55
kennzeichnet, daB jedes Segment (16a) der. caract6rise en ce quo les
portions du fond (10)   Feder (1 5a) eine Mulde und zwei Kuppen du bottier
situees au-dessous des segments deo    aufweist.    


