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relative to the contact strips on the substrate. Since the glass substrates
generally possess fairly sharp The invention relates to a clamping contact
edges, the thin conductors of the film can easily be element for the
electrical connection of conductors,  damaged. This applies even more in
the case of provided with a spring arm. The Invention further   5
connectors in which the flexible conductor film has relates to an edge
connector made up of a plurality  to be folded over an edge of the
substrate. of such clamping contact elements, for the connec-   Other
connections In which conducting flexible tion of several parallel
conductors. A connection  strips, so-called Zebra strips, are fitted as an
Inter- device of this type is known from U.S. Patent     mediate between
the contact strips of the display Specification 4,379,608.
io  panel and, for example, a printed circuit board, and For a number of
years now, for connections In  where under external mechanical pressure the
Ze- electronic equipment in particular, or for the Inter-  bra strips
produce an electrical connection between connection of electronic units, it
has been common  the display panel and the printed circuit board, do
practice to use flexible conductor film, for example  not permit rapid and
simple fitting. Besides, various made by etching a copper layer applied to
a poly-  15  separate auxiliaries such as contact frames, corn- ester film
serving as a carrier, to produce an as-  pression means and the like are
necessary for sembly of several flexible (parallel) conductors.
positioning of the Zebra strips. A special group of applications is formed
by     The object of the Invention is to eliminate the connections of
flexible conductor film with the glass  above disadvantages and produce a
clamping con- substrates of liquid crystal or LED (light Emitting  20  tact
element and an edge connector of the type Diode) display panels. Here, an
electrical connec-  referred to in the preamble, in particular for the tion
generally has to be produced between a num-  connection of a flexible
conductor film with the rigid ber of parallel conducting strips on the
substrate  substrate of a liquid crystal or LED display panel, and the
respective conductors of the flexible film.  In which the flexible
conductor film can be taken Liquid crystal and LED display panels are cur-
25  without contact friction into the edge connector, rently designed In
the most varied forms and for  and can be positioned therein In a simple
manner, the most varied functions, for example as instru-  and with which a
reliable connection can subse- ment panels In aeroplanes, cars and ships,
as     quently be produced, without external mechanical alphanumeric
displays in telecommunication equip-  compression means, between the
contact strips on ment etc. On the substrate of such a panel, one or  so
the rigid substrate and the respective conductors of more different
functions are then accommodated,   the flexible film. for example
speedometer, tachometer, altimeter,      To this end, provision is made
according to the indication and warning tests etc. This means that
Invention for a clamping contact element which Is such a substrate is
provided on its edges with a  approximately E-shaped In structure and has
at relatively large number of contact strips. When  35  least three contact
arms projecting from a base such a substrate is connected to plug contacts
part, In succession a fixed arm, a first spring arm soldered on a printed
circuit board, the substrate  and a second spring arm, In such a way that
can no longer be replaced without breaking the    between the fixed and
first spring arm a first inser- soldered connection of one or more plug
contacts  tion opening and between the first and second provided along the
edges.                    40  spring arm a second insertion opening are
formed, This problem can be avoided by providing the  whereby through
insertion of a rigid substrate into connections with the substrate by means
of flexible  the first insertion opening the first spring arm is conductor
film. Flexible conductor film can also be  pressed away and exerts a
pressure force on a etched as a printed circuit and thus also provides
flexible thin conductor which has been previously attractive possibilities
for producing therewith the   45  inserted without contact friction into
the second various externally required connections between   insertion
opening, in such a way that an electrical the substrate and the equipment
for controlling the  connection is achieved between the flexible thin
various functions.                                conductor and a conductor
provided on said rigid In the edge connector known from the above-
substrate. mentioned U.S. Patent Specification 4,379,608, an  50  A
preferred embodiment of the invention is electrical connection between the
contact strips or  characterized In that the second spring arm is of a
conductors on a glass substrate and the parallel  shape which Is bent
backward from the insertion conductors of flexible film is obtained by
mechani-  side, and the first spring arm Is a meandering cally pressing the
flexible conductor film on the  shape with at least one pressure face in
the first substrate under external spring force. The quality  55  and
another pressure face in the second insertion of this connection Is largely
dependent on the    opening. construction elements, which have to ensure
that     A further preferred embodiment of the Inven- the conductors of the
film are accurately positioned  tion Is characterized In that following on
the second 2    



3                 EP0231 975B1                      4 spring arm another
fixed arm is disposed in such a  the positioning and retaining in a
particular position way that between the second spring arm and the    of
the flexible conductor film In such a way that a other fixed arm a third
insertion opening is formed  reliable and absolute contact is made between
a for insertion of a second rigid substrate by means  conductor of the
flexible conductor film and, for of which the second spring arm is pressed
away   5   example, a. contact strip on the rigid substrate. and exerts a
pressure force on  the previously In-  Since an object of the invention
relates to the serted flexible thin conductor In the direction of the
production of means for positioning the flexible first spring arm.
conductor film In the row of second insertion open- Yet another preferred
embodiment of the In-    ings, a preferred embodiment of the edge connec-
vention is characterized In that the first and second   io  tor according
to the invention Is characterized In spring arms are each of a shape which
is bent over  that the means for positioning the flexible conduc- from the
insertion side towards each other and    tor film are formed by rectangular
recesses one backwards.                                        disposed on
each short side of the common hous- Again another preferred embodiment of
the in-  Ing, each recess being by means of a groove- vention is
characterized in that the fixed arm near  15  shaped connection channel
spatially connected on its end has a V-shaped notch facing the particular
the inside to a groove-shaped opening which is insertion opening, in such a
way that when the    positioned essentially transversely to the rows of
corresponding rigid substrate is inserted at an an-  insertion openings and
which Is accessible from gle with the fixed arm until its Insertion edge
lies in  the insertion side, and In that the flexible conductor the
V-shaped notch, it Is introduced with low con-  20  film has an end portion
with on either side of the tact friction with lever action on the adjacent
spring  film  a projecting resilient, bendable projection arm parallel to
the fixed arm. The fixed arm is   which can flap outwards into a respective
recess preferably provided with a stop including a flat side  after its
insertion Into the respective groove-shaped against which the conductor or
a conductor carrier  opening, and are each held In that position by a
Introduced into the first Insertion opening lies In the   25  rear face of
the short side of the housing which resting position.
projects sideways relative to the recess, as a result In addition to a
connection between, for exam-  of which the parallel conductors of the
flexible pie, a contact strip on a substrate and a conductor  conductor
film are positioned between the respec- on a flexible film, it may also be
necessary to   tive second insertion openings and the film In Its connect
the clamping contact element directly to,  so  entirety is held In position
In the common housing. for example, signal wires or a printed circuit
board.  Another preferred embodiment of the edge The clamping contact
element according to the     connector is characterized to that end in that
the Invention is to this end provided with moulded-on  common housing of
the edge connector has on the means for the electrical connection of the
clamping  insertion side defined Insertion openings for inser- contact
element to external connection means.  ss  tion of the fleible conductor
film. a first and, where For the connection of several parallel thin con-
applicable, a second rigid substrate respectively ductors of preferably a
flexible film with several  Into the respective rows of insertion openings.
parallel contact strips on a rigid substrate, provision  Yet another
preferred embodiment of the edge Is made according to the invention for an
edge    connector is characterized In that the rear face of connector
comprising a plurality of clamping con-  40  the short side of the common
housing which pro- tact elements accommodated In rows In a common    jects
sideways relative to the recess has at the housing of insulating material,
for the connection of  level of the row of second Insertion openings a V- a
flexible conductor film comprising parallel con-  shaped notch facing the
recess, in such a way that ductors and a plurality of parallel conductors
pro-  the projections of the conductor film are each posi- vided on a rigid
substrate and lying In one plane,  45  tioned in such a notch. wherein the
clamping contact elements are dis-       The common housing can also be
provided posed In such a way that a row of first and, where  with locking
means for locking the external connec- applicable, a row of third insertion
openings are  tion means on the housing. formed for the insertion of a
first and, where ap-   The edge connector according to the invention
plicable, a second substrate respectively and   so  can also be
advantageously used as a connector wherein the second Insertion openings
form a row  for the insertion without contact friction and the for the
insertion of the flexible conductor film, while  connection of parallel
thin conductors, in particular the electrically separate clamping contact
elements  a flexible conductor film, but this is on condition achieve an
electrical connection between the con-  that the clamping contact elements
of the edge ductors contacted with the same clamping contact  .65
connector are provided with moulded-on means for element
contacting these contact elements with external A disadvantage of the edge
connector known     connection means. into the. row of first and third from
the U.S. Patent Specification 4,379,608 is in  insertion openings, a first
and second rigid sub- 3    



5                EP 0 231 975 B1                   6 strate of insulating
material must then be Intro-  Ing to the invention. duced respectively.
which produces an electrical    The embodiment of the clamping contact ele-
connection between a conductor in one of the     ment 1 according to the
Invention shown in Fig. 1 clamping contact elements of, for example, a
flexi-  shows the fixed arm 2, the first spring arm 3 and ble conductor
film and an external conductor con-   5   the second spring arm 4, which
are connected to a tacted with said clamping contact element        base
part and are arranged virtually In an E-shape. The clamping contact element
can be advanta-  The contact face 5 of the fixed arm 2 and the top geously
punched from a piece of electrically con-  pressure face 6 of the first
spring arm 3 form the ducting sheet material, while the common housing
first insertion opening 9. while the bottom pressure Is preferably of cast
insulating material. This means  to  face 7 of the first spring arm 3 and
the contact face that the clamping contact units according to the  8 of the
second spring arm 4 form a second - -invention can be mass-produced in a
cheap and    insertion opening 10. The two contact faces 5, 8 simple
manner.                                    are electrically connected to
each other by means The Invention will now be explained In greater  of the
fixed arm 2, the second spring arm 4 and detail with reference to the
embodiments shown in  15  the base part of the clamping contact element.
The the drawings.                                    Insertion openings 9,
10 are on the insertion side of Fig. 1 is a perspective view of the
structure of a  the clamping contact element 1. The second spring preferred
embodiment of a clamping contact ele-  arm 4 has a shape which Is bent
backwards from ment according to the Invention;                 the
Insertion opening 10. The first spring arm 3 Fig. 2 shows a side view of
another preferred   20  meanders In shape, In such a way that the end on
embodiment of a clamping contact element accord-  the side with the
Insertion openings Is bent slanting Ing to the Invention;
downwards, while the top pressure face 6 Is on a Fig. 3 shows a side view
of yet another preferred  peak and the bottom pressure face 7 Is on a dip,
embodiment of a clamping contact element accord-  positioned towards the
rear, of the meander shape. Ing to the invention;                        25
The peak following this dip, viewed from the Inser- Fig. 4 shows a
perspective view of the structure of  tion openings, Is connected to the
base part of the the clamping contact element of Fig. 1, with back-
clamping contact element 1. ward projecting pins for contacting the
clamping    Through the insertion of a rigid substrate into contact element
with external connection means;  the first Insertion opening 9, the first
spring arm 3 Fig. 5 is a perspective view of the structure of the   30
will be moved downwards, as a result of which, by clamping contact element
of Fig. 1, provided with  means of Its bottom pressure face 7, it exerts a
one or more plug contacts for contacting the     pressure force on a thin
conductor inserted Into the clamping contact element with external
connection  second Insertion opening 10. Depending on the means;
movement of the first spring arm 3, the second Fig. 6 Is a perspective view
In partial section of the   35  spring arm 4 can also undergo a downward
move- structure of a preferred embodiment of an edge   ment. In order to
prevent this arm from being bent connector according to the invention, In
which the  too much, a downward-directed boss 14 can be clamping contact
elements according to Fig. 4 are  formed on the side of the second flexible
arm 4 used, and shows the pre-worked end of the flexible  facing away from
the contact face 8. conductor film;                  -           40     The
opening between the bottom pressure face Fig. 7 shows a perspective view of
the edge con-  7 of the first spring arm and the contact face 8 of nector
according to Fig. 6 with a flexible conductor  the second spring arm is of
such dimensions that a film retained therein and the substrate to be in-
conductor can be inserted between them without sorted;
contact friction when the first insertion opening is Fig. 8 shows another
embodiment of an edge con-  45  free. This is particularly Important for a
flexible nector according to the Invention, with notches  conductor or a
flexible conducting strip, since these provided therein for accommodation
of the projec-  cannot withstand pressure forces in the lengthwise tions of
the flexible conductor film;            direction. The bare side of this
conductor or these Fig. 9 shows a perspective view of a preferred
conducting strips Is thereby brought Into contact embodiment of an edge
connector according to the  50  with the contact face 8 of the second
spring arm 4. Invention, viewed from the Insertion side, with de-  The bare
side of a conductor or conducting strip of fined insertion openings for a
rigid substrate and a  a substrate to be Inserted into the first insertion
flexible conductor film;                         opening 9 must be brought
into contact with the Fig. 10 shows a perspective view of the edge
contact face 5 of the fixed arm 2. The first spring connector according to
Fig. 9 viewed from the rear  55  arm 3 must thereby ensure sufficient
contact pres- side; and                                        sure for a
reliable electrical connection between the Fig. 11 shows an example of an
application of    contact faces and the respective conductors. various
embodiments of an edge connector accord-     As can be seen from Fig. 1,
the fixed arm 2 Is 4    



7                 EP 0 231 975 B1                   8 provided with a
downward-facing stop 11. A con-   9, the contact faces 8 and 8 of the
spring arms are ductor or conductor-carrying substrate inserted Into
pressed towards each other, so that a thin conduc- the first contact
opening 9 will n the resting posi-  tor previously inserted without contact
friction Into tion lie against the flat side 12 of the stop 11.  the second
Insertion opening 10 Is electrically con- The upward-projecting boss 13 on
the top side   5   nected to the clamping contact element 1 and the of the
fixed arm 2 of the clamping contact element  conductors to be contacted
with It. serves to hold the clamping contact element In a     Uke the
clamping contact elements in Figs. 1 casing of, for example, plastic
material which may  and 2, this clamping contact element can also be be
provided around the clamping contact element.  provided with bosses 13 or
13' to retain the clamp- Fig. 2 shows a side view of the clamping   10  ing
contact element In a casing of, for example, contact element of Fig. 1, but
In this embodiment  plastic material. the fixed arm 2 has near its end a
V-shaped notch    In addition to the form shown In Fig. 3, the 5  facing
the Insertion opening 9.               fixed arms can also be designed
without the V- The substrate to be introduced Into the inser-  shaped
notches 5, as in the case of the fixed arm ton opening 9 is inserted at an
angle with the fixed   15  of the clamping contact element shown in Fig. 1.
arm 2, until its insertion  edge lies in the V-shaped  As has already been
said above, the clamping notch 5' as shown by the dotted line in Fig. 2. If
the  contact element can also be provided with means >    substrate Is then
brought parallel to the fixed arm  for direct electrical connection of the
clamping con- 2, the lever action exerted in this way moves the  tact
element to, for example, signal wires, plug first spring arm 3 downwards
and the substrate can   20  connections, printed circuit boards etc. Fig. 4
be Inserted further with low contact friction Into the  shows an embodiment
to this end for the contact first Insertion opening up to the stop 11.
element according to Fig. 1, In which backward- The push-on force of the
clamping contact     projecting pins 15 of electrically conducting ma-
element Is considerably smaller than that with the  terial are moulded onto
the base part. Plug sockets clamping contact element according to Fig. 1,
be-  25  can be pushed over the pins 15, or the pins can cause the spring
force of the first spring arm Is  be, for example, soldered to a printed
circuit board. now virtually overcome by means of a lever action    Fig. 5
shows an embodiment of the clamping by the substrate to be Inserted. The
clamping     contact element according to Fig. 1,which on the contact
according to this embodiment Is provided  base part Is provided with two
moulded-on plug on the top side with a boss 13  to retain the   90
contacts 16, 17 of electrically conducting material. clamping contact
element in a casing of, for exam-  The conductors Introduced Into the
contact chan- ple, plastic material which may be provided around  nels 18,
19 are brought Into direct electrical con- the clamping contact element.
Depending on the    nection with the clamping contact element 1 by shape of
said casing, a boss 13 like that in the  means of these plug contacts 16,
17. embodiment of Fig. 1 can be provided Instead of a   35  Formed on the
plug contacts are two resilient boss 13, or - vice versa - the clamping.
contact  hooks 20 facing each other. These hooks 20 can element of Fig. 1
can be provided with a boss 13  mate with the parts which are to be fitted
over the Instead of 13.                                    plug contacts
and which contain the signal wire(s) Fig. 3 shows an embodiment of a
clamping      which have to be electrically connected- to the contact
element 1, with a first and second fixed   40  clamping contact element 1,
in such a way that arm 2 and 2 respectively, projecting from a base  these
parts are retained over the plug contacts. part. The second fixed arm 2'
together with the       The two plug contacts 16, 17 need not be the second
spring arm 4 forms a third insertion open-  same shape or of the same
dimensions. This ing 9'.                                           makes it
possible to connect signal wires of dif- These first and second spring arms
3, 4 are in  45  ferent diameters. a form bent towards each other and
backwards        It will be clear that the embodiments of the from the
insertion side. Here, both the second    clamping contact elements
according to Figs. 2 spring arm 4 can be provided with a contact face 8
and 3. can also be provided with pins 15 or plug and the first spring arm 3
with a contact face 8.  contacts 16, 17 in the same way as the clamping The
two spring arms form the second insertion   5o  contact element of Fig. 1.
opening 10. The bosses 14 can be provided in       - The individual
clamping contact elements can order to prevent buckling of these two spring
arms.  be combined parallel to one another and elec- On the side facing the
respective fixed arm, the  trically separate from one another to form an
edge spring arms have pressure lobes 6' and 7' in the  connector, in such a
way that a row of first Inser- first 9 and third Insertion opening 9'
respectively.  55  tion openings and parallel thereunder rows of sec-
Through the introduction of a first rigid sub-  ond Insertion openings or
third insertion openings strata into the first Insertion opening 9 and a
sec-  are formed, all for the accommodation of several ond rigid substrate
into the third insertion opening  parallel conductors, as shown In the
partially 5    



9                 EP 0 231 975 B1                   10 cutaway embodiment
of the edge connector in Fig.  projecting sideways relative to the recesses
27. 6. Here, clamping contact elements such as those  The film is retained
in this way positioned In the of Fig. 4 are accommodated In parallel
groove-    correct manner between the row of second inser- shaped recesses
22 in a common housing 21 of      tion openings in the common housing 21.
The film electrically insulating material. The pins 15 project   5   can be
removed again simply by bending down- outwards on the rear side of the
common housing   wards the projections 31 extending sideways in the 21, in
other words the side opposite the insertion  recesses 27 while the contacts
are open and re- openings. It Is, of course, also possible to use the
moving them through the conductor channels 26 clamping contact elements
according to the pre-   from the housing. ferred embodiment of Figs. 2 or
3, with or without  10  During both the insertion and the removal of pins
15 or plug contacts 16 17.                   the parallel conductor 'film,
no friction force is ex- The distance between the Individual clamping
erted on the conducting strips, because the row of contact elements
corresponds to the pitch distance  second insertion openings is then open.
The of 0.635 mm or more, common for this type of      chance of damage to
the generally very thin con- application, for clamping contact elements
without  15  tact strips is thus very small. means for connection of
external conductors to be     Fig. 8 shows an edge connector similar to
that contacted, or 1.27 mm or more for clamping con-   of Fig. 6 or 7, but
on the two rear faces 29 tact elements with moulded-on pins, and 2.54 mm
projecting sideways relative to the recesses 27 or more for clamping
contact elements with        provision Is made at the level of the second
inser- moulded-on plug contacts.                     20  don openings for a
V-shaped notch 48 facing the On the front, the housing 21 Is open for
Insert-  recesses, one side 49 of said notch being parallel ing a flexible
conductor film 30 with parallel con-  to a surface of the Inserted flexible
conductor film ductors Into the row of second Insertion openings  or the
rigid substrate. and, for example, a rigid conductor-carrying sub-
After Insertion of the flexible conductor film, the strate 33 on which are
disposed a number of  25  projections 31 of the film will fall Into said
notches, parallel contact strips 34, as shown in Fig. 7, into  which will
prevent sideways movements of the film the row of first Insertion openings.
In the row of second Insertion openings. The re- In order to permit correct
positioning of the  liability of the connections Is thereby greatly In-
contact strips 32 of the flexible conductor film 30  creased. between the
second insertion openings 10 of the   30  Fig. 9 shows a further embodiment
of an edge respective clamping contact elements 1, provision  connector 50
according to the invention. Disposed Is made on each narrow side of the
common         on the Insertion side are now defined openings housing 21
for a recess 27 which lies Inwards     51,52 for the rigid substrate and
the flexible con- relative to this narrow side and which is spatially
ductor film respectively. It is now out of the ques- connected by means of
an internal groove-shaped   35  tion for the thicker substrate to be fed
inadvertently connection channel 26 to a groove-shaped opening  Into the
row of second Insertion openings 52, which 23, which Is positioned
transversely to the row of  could lead to faulty contacts and damage to the
first and second insertion openings and Is formed  spring arms. by the
narrow side 24 of the common housing 21       As can be seen from Fig. 10
the rear side of and a partition 25 which Is placed parallel thereto  4o
the common housing is open. The clamping con- but at a distance therefrom
In the inward direction.  tact elements are fitted from the open rear side
into The flexible conductor film 30 is provided on  the parallel
groove-shaped recesses 22 of the the front with resilient, bendable
projections 31  housing. By means of the boss 13  they are then projecting
on either side and with respective di-  retained in the parallel
groove-shaped recesses 22 mensions A, B. The film is introduced without
con-  45  after fitting, by the recesses 53 provided on the top tact
friction into the second insertion openings by  side of the common housing.
bending the projections 31 downwards Into a posi-    In contrast to the
edge connector 21 with the tion transverse to the plane of the film 30, as
open insertion side, this embodiment has the ad- shown by dotted lines in
Fig. 6, and by taking them  vantage that during fitting of external
connection in this position into the groove-shaped opening 23.  so  means,
for example via the pins 15, the clamping If the film is taken further into
the common housing  contact elements cannot be pressed out of the 21, the
projections by means of the connection    housing at the front. For
strengthening, reinforce- channels 26 reach the recesses 27. In which they
ment walls 54 can be provided In the common can spring back into their
original position (see Fig.  housing parallel to the clamping contacts. 7).
To this end, the dimensions A, B of the reces-  55  Fig. 11 shows an
example of an application of see 27 correspond to the dimensions of the
projec-  the edge connectors according to the Invention. A tions 31. The
projections 31 are locked In this   liquid crystal display panel 35 is
provided along all position by the rear faces 29 of the narrow sides 24
its edges with several parallel contact strips. The    11
EP0231 975B1                      12 



flexible printed circuit 36 contains several pre-    fixed arm (2), a first
spring arm (3) and a worked projections 37 which by means of an edge
second spring arm (4), in such a way that connector according to the
invention have to be       between the fixed and first spring arm a first
connected to the respective contact strips on the    insertion opening (9)
and between the first and liquid crystal display panel 35.             6
second spring arm a second insertion opening Various embodiments of the
edge connectors        (10) are formed, whereby through insertion of a
according to the invention are shown here. The       rigid substrate into
the first Insertion opening edge connector 38 Is provided with clamping
con-     the first spring arm (3) Is pressed away and tact elements
according to Fig. 1 and serves purely   exerts a pressure force on a
flexible thin con- to connect the flexible circuit 36 with the panel 35.
10  ductor which has been previously Inserted The edge connector 39 Is made
up of clamp-        without contact friction Into the second inser- ing
contact elements according to Fig. 4. Pushed      tion opening, In such a
way that an electrical over the backward-projecting pins 15 Is a standard
connection is achieved between the flexible socket connector 40 which Is
normally commer-        thin conductor and a conductor provided on cially
available and Is for contacting, for example  15  said rigid substrate. by
means of a fiat ribbon cable 41, the contact elements or contact strips on
the printed circuit 36  2. Clamping contact element according to claim and
the panel 35. The housing of the edge connec-     1. characterized in that
the second spring arm tor 39 is provided with two resilient hook-shaped
(4) is of a shape which Is bent backward from locking projections 42 for
locking the connector  20  the insertion side, and the first spring arm (3)
part 40 on the housing 39. as Illustrated by the     is a meandering shape
with at least one pres- mounted assembly 43.
sure face in the first and another pressure face The edge connector 44 is
designed with            In the second insertion opening. clamping contact
elements according to the em- bodiment of Fig. 5. From the openings on the
rear  2   3. Clamping contact element according to claim side of the means
45 retained by the locking hooks    1, characterized in that following the
second 20 the signal wires 46, 47 electrically connected by  spring arm (4)
another fixed arm (2) is dis- means of the plug contacts 16, 17 to the
clamping    posed In such a way that between the second contact elements
are taken to the outside. As can    spring arm (4) and the other fixed arm
(2') a be seen, the signal wires 46 are thicker than the   30  third
insertion opening (9') Is formed for inser- signal wires 47, which
corresponds to different di-  ton of a second rigid substrate by means of
mansions of the plug contacts 16,  17. It will be    which the second
spring arm (4) Is pressed clear that the display panel 35 can consist of a
away and exerts a pressure force on the pre- rigid printed circuit board,
which may or may not    viously inserted flexible thin conductor towards be
provided with electronic components.      35      the first spring arm (3).
A major advantage of the Invention is that the sharp edges along the
display panel cannot cause  4. Clamping contact element according to claim
damage to the thin contact strips of the flexible    3, characterized In
that the first and second conductor film, because the panel and the film
are    spring arms (3, 4) are each of a shape which is not brought into
direct contact with each other, but  40  bent towards each other and
backwards from are in contact through separate insertion openings   the
Insertion side. of the respective clamping contact elements and the
sequence of Insertion.                        5. Clamping contact element
according to claim 1 It goes without saying that the invention is not  or
3, characterized In that the fixed arm (2 and limited to the embodiments
discussed and shown   45  2') near its end has a V-shaped notch (5') above
in the figures, but that modifications and     facing the corresponding
Insertion opening, In additions are possible without going beyond the
such a way that when the corresponding rigid scope of the invention as
defined by the appended     substrate Is inserted at an angle to the fixed
claims.                                               arm until its
insertion edge lies in the V-shaped 50      notch, it Is Introduced with
low contact friction Claims
with lever action on the  adjacent spring arm parallel to the fixed arm. 1.
Clamping contact element for the electrical connection of conductors,
provided with a     6. Clamping contact element according to claim 1 spring
arm, characterized In that the clamping   55  or 3, characterized in that
the fixed arm (2 or contact element (1) is approximately E-shaped     2)
has a stop (11) including a flat side (12) in structure and has at least
three contact arms  against which the first or second substrate projecting
from a base part, in succession a      Inserted Into the first or third
insertion opening 7    11                EP 0 231 975 B1
12 



flexible printed circuit 36 contains several pre-     fixed arm (2), a
first spring arm (3) and a worked projections 37 which by means of an edge
second spring arm (4), in such a way that connector according to the
Invention have to be       between the fixed and first spring arm a first
connected to the respective contact strips on the     insertion opening (9)
and between the first and liquid crystal display panel 35.              5
second spring arm a second insertion opening Various embodiments of the
edge connectors         (10) are formed, whereby through insertion of a
according to the invention are shown here. The        rigid substrate into
the first insertion opening edge connector 38 is provided with clamping
con-      the first spring arm (3) is pressed away and tact elements
according to Fig. 1 and serves purely   exerts a pressure force on a
flexible thin con- to connect the flexible circuit 36 with the panel 35.
10  ductor which has been previously inserted The edge connector 39 Is made
up of clamp-         without contact friction into the second inser- ing
contact elements according to Fig. 4. Pushed      tion opening, in such a
way that an electrical over the backward-projecting pins 15 is a standard
connection is achieved between the flexible socket connector 40 which is
normally commer-         thin conductor and a conductor provided on cially
available and is for contacting, for example  15  said rigid substrate. by
means of a flat ribbon cable 41, the contact elements or contact strips on
the printed circuit 36  2. Clamping contact element according to claim and
the panel 35. The housing of the edge connec-     1, characterized in that
the second spring arm tor 39 is provided with two resilient hook-shaped
(4) Is of a shape which Is bent backward from locking projections 42 for
locking the connector  20   the Insertion side, and the first spring arm
(3) part 40 on the housing 39. as Illustrated by the      Is a meandering
shape with at least one pres- mounted assembly 43.
sure face in the first and another pressure face The edge connector 44 Is
designed with            In the second insertion opening. clamping contact
elements according to the em- bodiment of Fig. 5. From the openings on the
rear  25  3. Clamping contact element according to claim side of the means
45 retained by the locking hooks    1 characterized in that following the
second 20 the signal wires 46, 47 electrically connected by  spring arm (4)
another fixed arm (2') is dis- means of the plug contacts 16, 17 to the
clamping     posed In such a way that between the second contact elements
are taken to the outside. As can     spring arm (4) and the other fixed arm
(2') a be seen, the signal wires 46 are thicker than the   30  third
insertion opening (9') Is formed for inser- signal wires 47, which
corresponds to different di-   tion of a second rigid substrate by means of
mensions of the plug contacts 16, 17. It will be      which the second
spring arm (4) Is pressed clear that the display panel 35 can consist of a
away and exerts a pressure force on the pre- rigid printed circuit board,
which may or may not     viously inserted flexible thin conductor towards
be provided with electronic components.      35       the first spring arm
(3). A major advantage of the invention is that the sharp edges along the
display panel cannot cause   4. Clamping contact element according to claim
damage to the thin contact strips of the flexible     3, characterized In
that the first and second i    conductor film, because the panel and the
film are  spring arms (3, 4) are each of a shape which Is not brought into
direct contact with each other, but  40  bent towards each other and
backwards from are in contact through separate insertion openings    the
insertion side. of the respective clamping contact elements and the
sequence of insertion.                         5. Clamping contact element
according to claim 1 It goes without saying that the invention is not   or
3, characterized In that the fixed arm (2 and limited to the embodiments
discussed and shown   45   2') near its end has a V-shaped notch (5') above
in the figures, but that modifications and      facing the corresponding
insertion opening, in additions are possible without going beyond the
such a way that when the corresponding rigid scope of the invention as
defined by the appended     substrate is inserted at an angle to the fixed
claims.                                               arm until Its
Insertion edge lies in the V-shaped 50      notch, it is introduced with
low contact friction Claims
with lever action on the adjacent spring arm parallel to the fixed arm. 1.
Clamping contact element for the electrical connection of conductors,
provided with a      6. Clamping contact element according to claim 1
spring arm, characterized in that the clamping   55  or 3, characterized in
that the fixed arm (2 or contact element (1) is approximately E-shaped
2') has a stop (11) including a flat side (12) in structure and has at
least three contact arms   against which the first or second substrate
projecting from a base part, in succession a       inserted into the first
or third insertion opening 7    13                EP 0 231 975 B1
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respectively lies in the resting position.        ment. 7. Clamping contact
element according to one of   14. Edge connector according to claim 13,
char- the preceding claims, characterized in that the   acterized In that
means are provided for posi- clamping contact element Is provided with   5
tioning of the flexible conductor film introduced moulded-on means (16, 17)
for the connection      into the row of second insertion openings. of one
or more conductors to be contacted. 15 Edge connector according to claim
14, char- 8  Clamping contact element according to claim       acterized In
that the means for positioning the 7, characterized in that the moulded-on
means  10  flexible conductor film (30) are formed by rec- are provided on
the base part of the clamping    tangular recesses (27) one disposed on
each contact element and consist of one or more       short side of the
common housing, each re- backward-projecting pins (15) made of elec-
cess being by means of a groove-shaped con- trically conducting material.
nection channel (26) spatially connected on the 15     inside to a
groove-shaped opening (23) which 9. Clamping contact element according to
claim       Is positioned essentially transversely to the 7, characterized
in that the moulded-on means    rows of insertion openings and which Is
acces- are provided on the base part of the clamping     sible from the
insertion side, and In that the contact element and consist of one or more
flexible conductor film (30) has an end portion plug contacts (16, 17) nade
of electrically con-  20  with on either side of the film a projecting
ducting material and having the same or dif-     resilient, bendable
projection (31) which can ferent dimensions.
flap outwards Into a respective recess (27) after its insertion into the
respective groove- 10. Clamping contact element according to claim
shaped opening (23), and are each held In that 9. characterized In that the
clamping contact  25  position by a rear face (29) of the short side of
element on the base part is provided with        the housing which projects
sideways relative to locking means for retaining the external con-    the
recess (27), as a result of which the par- nection means.
allel conductors of the flexible conductor film (30) are positioned between
the respective 11. Clamping contact element according to claim  30  second
insertion openings and the film (30) in 10, characterized in that the
locking means      its entirety is held In position in the common consist
of two backward-projecting resilient      housing. hooks (20) facing each
other. 16. Edge connector according to claim 15, char- 12. Clamping contact
element according to one of  so  acterized in that the common housing of
the the preceding claims, characterized in that the   edge connector has on
the insertion side de- clamping contact element is formed from a
fined Insertion openings (51, 52) for insertion of piece of electrically
conducting material        the flexible conductor film, a first and, where
applicable, a second rigid substrate respec- 13. Edge connector comprising
a plurality of  40     tively into the respective rows of Insertion
clamping contact elements according to one of     openings. the preceding
claims, accommodated in rows In a common housing (21) of insulating ma-
17. Edge connector according to claim 15 and 16, terial, for the connection
of a flexible conductor  characterized in that the rear face (29) of the
film (30) comprising parallel conductors and a   45  short side of the
common housing which pro- plurality of parallel conductors (34) provided on
jects sideways relative to the recess (27) has a rigid substrate (33) and
lying in one plane,    at the level of the row of second Insertion wherein
the clamping contact elements are         openings a V-shaped notch (48)
facing the disposed in. such a way that a row of first and,  recess, in
such a way that the projections (31) where applicable, a row of third
insertion open-  so  of the conductor film are each positioned in ings are
formed for the insertion of a first and,  such a notch. where applicable, a
second substrate respec- tively and wherein the second insertion open-   18
Edge connector according to claim 13 to 17, ings form a row for the
insertion of the flexible  characterized in that the common housing is
conductor film, while the electrically separate  55  provided with locking
means for locking the clamping contact elements achieve an elec-
external connection means (40) on the hous- trical connection between the
conductors con-    ing. tacted with the same clamping contact ele-    15
EP 0 231 975 B1                    16 19. Edge connector according to claim
18, char-       forme incurvee et diriges l'un vers I'autre et acterized in
that the locking means are formed     vers l'arriere de la face
d'insertion. 



by two resilient hook-shaped locking projec- tions (42) which are disposed
on the shirt sides  5. Element de contact par serrage selon la reven- of
the common housing and mate with the   5        dication 1 ou 3,
caracterise en ce que le bras external connection means (40).
fixe (2 et 2') presente a proximite de son extremtt6 une encoche en V (5')
falsant face A Revendications
l'ouverture d'insertion correspondante, de fa- gon telle quo lorsque le
substrat rigide corres- 1. E1ement de contact par serrage, pour le rac-  10
pondant est insere selon un certain angle par cordement 4lectrique de
conducteurs, pourvu        rapport au bras fixe, jusquA ce quo son bord
d'un bras ressort, caract6rlse en ce que la        d'lnsertion repose dans
l'encoche en V, il solt structure de l'element de contact par serrage
introdult avec falble friction de contact due a (1) a la forme
approximative d'un E et presente    l'action de levier du bras ressort
adjacent pa- au moins trois bras de contact faisant saillie a   15  rallble
au bras fixe. partir d'une paride de base, dans l'ordre un bras fixe (2),
un premier bras ressort (3) et un  6  El6ment de contact par serrage selon
la reven- second bras ressort (4), de fagon telle qu'entre   dication 1 ou
3, caracterise en ce que le bras le bras fixe et le premier bras ressort
soit       fixe (2 ou 2') presente une butee (11) compre- formee une
premiere ouverture d'insertion (9)  20  nant une face plane (12), contre
laquelle le et qu'entre le premier et le second bras ressort   premier ou
le second substrat insere dans la solt formee une seconde ouverture
d'insertion      premiere ou la seconde ouverture d'insertion (10), de
facon que, par l'insertion d'un substrat  repose chacun en une position de
repos. rigide dans la premiere ouverture d'insertion, le premier bras
ressort (3) soit presse & distance   25  7. Element de contact par serrage
selon lune et exerce une force de pression sur un             des
revendications precedentes, caracteris6 en conducteur mince flexible qui a
ete auparavant     ce quo le'lMment de contact par serrage est insere sans
friction de contact dans la seconde    dote de moyens monoblocs surmoules
(16, 17) ouverture d'insertion, de fagon tolle que le       pour la liaison
d'un ou de plusieurs conduc- raccordement electrique solt realise entre le
so  tours a mettre en contact. conducteur mince flexible et un conducteur
prdsent sur ledit substat rigide.               8. Element de contact par
senage selon la reven- dication 7, caracterls6 en co que les moyens 2
Element de contact par serrage selon la reven-      monoblocs surmoules
sont presents sur la par- dication 1, caractrise en co que le second   35
tie de base de lelement de contact par serra- bras ressort (4) a une forme
incurvee vers         go et consistent en une ou plusiours broches
l'arribre du cote d'insertion, et que le premier   (15) faisant saillie
vers l'arrbre et constituees bras ressort (3) est d'une forne en meandre
en un materiau conducteur de l'6lectricite. avec au moins une face de
presslon dans la premiere ouverture d'insertion et une autre  40  9. Elment
de contact par serrage selon la reven- face de pression dans la seconde
ouverture         dication 7, caracterise en ce que les moyens d'insertion.
monoblocs surmoules sont presents sur la par- tie de base de l'element de
contact par serra- 3  Element de contact par serrage selon la reven-
ge et consistent en un ou plusieurs contact de dication 1, caracterise en
ce qu'a la suite du   45  prise (16,17) constitues d'un materiau conduc-
second bras ressort (4), un autre bras fixe (2')   tour de l'electricite et
presentant des dimen- est dispose de fagon telle qu'entre le second
sions identiques ou differentes. bras ressort (4) et l'autre bras fixe (2')
solt formee une trolsibme ouverture d'insertion (9'),  10. Eiement de
contact par serrage selon la reven- pour l'insertion d'un second substrat
rigide, au   5o  dication 9, caracterise en ce que l'element de moyen
duquel le second bras ressort (4) est        contact par serrage present
sur la partie de repousse et exerce une force de pression sur       base
est pourvu de moyen de verrouillage le conducteur mince flexible insere
auparavant     pour maintenir le moyen de liaison exterieur. en direction
du premier bras ressort (3). 65  11. Element de contact par serrage selon
la reven- 4. Eiement de contact.par serrage selon la reven-      dication
10, caracterise en ce que le moyen de dlcation 3, caracterise en ce quo les
premier et   verrouillage consiste en deux crochets elasti- second bras
ressorts (3, 4) sont chacun de         ques (20) faisant saillie en arriere
et se faisant    17                EP 0 231 975 B18 face.
conducteurs paralliles du film conducteur flexi- ble (30) sont positionnes
entre les secondes 12. Element de contact par serrage selon l'une
ouvertures d'insertlon respectives et quo le 



des revendications precedentes, caract6risd en    film (30) dans sa
totallte est maintenu en posi- ce que I'6l6ment de contact par serrage est
6   tion dans le bolder commun. form6 A partir d'une piece de materiau
conducteur de l'lectricit6.                  16. Connecteur de bord solon
la revendicatlon 15, caracterise en co quo le boffler commun du 13.
Connecteur de bord comprenant une pluralit       connecteur de bord
presente, sur la face d'On- d'elements de contact par serrage salon l'une
io  sertion, des ouvertures d'insertton (51,52) defl- des revendications
precedentes, disposes en       aies pour l'insertion du film conducteur
flexible, rangee dans un bolder commun (21) en mate-        un premier et
un second substrats rigides on riau isolant, pour le raccordement d'un film
correspondance avec les rangees d'ouvertures conductour flexible  (30)
comprenant des          d'insertlon mentionnees. conducteurs paralleles et
d'une pluralits de   t6 conducteurs parallbles (34) prevus coplanaires  17.
Connecteur de bord salon la revendication 15 sur un substrat rigide (33),
dans loquel les     -et 1, caracterise en ce quo la face arriere (29)
eiements de contact par sorrage sont dispos6s     du c8t6 court du bottler
commun qul fait sallile de fagon tolle qu'une rangee de premibres et,
sur le c8te par rapport a la cavite (27) prdsen- si cola est realisable,
une rangee de troisiemes  20  to, au nlveau de la rangee des secondes ou-
ouvertures d'insertion sont formees pour I'in-    vertures d'insertion, une
encoche en V (48) serlion pour l'un et l'autre d'un premier et, sl  faisant
face & la cavlt6, de fagon telle quo las cola est realisable, d'un second
substrat, et     salliles (31) du film conducteur solent chacune dens
lequol les secondes ouvertures d'inser-      positionnees dans une tolle
encoche. tion forment une rangoe pour l'insertlon du film  25 conducteur
flexible, tandis quo les 6lments de  18 Connecteur de bord solon les
revendications contact par serrage separes electriquement        13 a 17,
caractdrise en ce quo le bolder com- r~alisent une connexion electrique
entre les      mun est prevu avec des moyens. de verrouilla- conducteurs
mis on contact avec le m~me           ge pour verroulller le moyen de
connexion 616ment de contact par serrage.          30       exterleur (40)
sur le bolder. 14. Connecteur de bord solon la revendicatfon 13,  19.
Connecteur de bord solon la revendication 18, caracterise en ce quo des
moyens sont prevus      caractdrls6 on ce quo les moyens de verroull- pour
positionner le film conducteur flexible in-  lage sont formes par deux
saillies leastiques trodult dans ia rangee de secondes ouvertures  35  de
verroulllage (42) en forme de crochet, dis- d'lnserlion.
posaes sur les c8tes courts du bolder commun et s'adaptant au moyen de
connexion extdrleur 15. Connecteur de bord solon la revendication 14,
(40). carecterls6 en ce quo les moyens de position- nement du film
conducteur flexible (30) sont  4o  AnsprUche formes par des cavit6s
rectangulaires (27) cha- cune dispos6es sur chaque c~t6 court du bot-  1.
Kemmkontaktelemnent fOr die elektische Ver- tier commun, chaque cavlt6
etant reliee spatia-   bindung von Leitem, das mit einern Federarm lement &
l'interieur a une ouverture en forme     versehen ist, dadurch
gekenrzelchnet, daB de gorge (23), au. moyen d'un canal de   45       das
Klemmkontaktelement (1) etwa E-formig connexion en forme de gorge (25)
situe essen-     ausgelegt ist und wenigstens drel Kontaktarme, tiellement
-transversalement aux rangees et       die von einem Basestoll vorstehen,
in olner etant accessible de l'interieure dinsertlon,      Aufeinanderfolge
eonen feston Arm (2), eonen et en ce quo le film conducteur flexible (30)
ersten Federarm (3) und eonen zwelten Feder- presente une partie
d'extrdmft6 avec, de cha-  so  arm (4) derart hat, daB zwischen dem festen
quo c8t4 du film, une salilie flexible 6eastique  und dem ersten Federarm
elne erste EinfUh- (31) qui peut so rabattre vers l'extrieur, dans
rungs6ffnung (9) und zwischen dem ersten une cavite respective (27) apres
son insertion    und dem zweiten Federarm elne zweite EinfUh- dans
louverture respective en forme de gorge      rungs6ffnung (10) gebildet
werden, wobei (23), et chaque salilie dtant maintenue en cette  56  durch
das Einflihren eines starren Substrats in position par une face arribre
(29) du cotd court  die erste ElnfUhrungs6ffnung der erste Feder- du
bolder, qui Uf  saillie sur te c8te par rapport  arm (3) weggedrUckt wird
und eine Druckkraft a la cavlt6 (27), le r6sultat 4tant quo les       auf
einen flexiblen, dOnnen Leiter austibt, der 10    19               EP 0 231
975 B1                   20 zuvor ohne Kontaktreibung in die zweite En-
net, da3 das Klemmkontaktelement mit einer fUhr6ffnung derart eingesetzt
wurde, daB eine     angeforrnten Einrichtung (16, 17) zum Verbin-
elektrische Verbindung zwischen dem flexiblen     den mit elnem oder
mehreren zu kontaktleren- dtinnen Leiter und einem an dem starren Sub-
den Leitem versehen ist. 



strat vorgesehenen Leiter erzlelt wird.   s 8. Klemmkontaktelement nach
Anspruch 7, da- 2. Klemmkontaktelement nach Anspruch 1, da-           durch
gskennzelchnet, dal die angeformte Eln- durch gskennzeichnet. daB der
zwelte Feder-       rchtung an dem Basisteil des Kiemmkontakt- arm (4) eine
Gestalt hat, die ausgehend von       elements vorgesehen ist und ein oder
mehrere der EhnfUhrungsseite nach rlckwfrts gebogen   1o  nach rOckwlrts
vorspringende Stlfte (15) hat, ist, und daB der erste Federarm (3) eine ge-
die aus elnem elektrlisch leitenden Material be- wundene Gestalt mit
wenigstens einer Druck-       stehen. f-ache in der ersten und elner
weiteren Druck- filche in der zweilten Efnfihroffnung hat     S.
Klemmkontaktelement nach Anspruch 7, da- 15      durch gskennzeichnet, daB
die angeformte En- 3. Klemmkontaktelement nach Anspruch 1, da-
richtung an dem Basisteil des Kiemmkontakt- durch gekennzelchnet, daB im
Anschlufi an         elements vorgesehen Ist und ein oder mehrere den
zwelten Federarm (4) ein welterer fester      Steckerkontakte (16, 17)
aufweist. die aus ei- Arm (2') derart angeordnet lst, dalB zwIschen     nem
elektrisch leitenden Material hergestellt dem zweiten Federarm (4) und dem
welteren   20    sind, und die gleiche oder unterschledliche Ab- festen Arm
(2') eine dritte Einffihrungsoffnung-  messungen haben. (9') zum EinfOhren
elnes zweiten starren Sub- sbats gebildet wird, mittels dem der zweite
10. Klemmkontaktelement nach Anspruch 9, da- Federarm  (4) weggedr~ckt wird
und eine           durch gekennzeichnet, daB das Kiemmkontakt- Druckkraft
auf den zuvor elngefflhrten, flexi-  26  element auf dem Basisteil mit
einer Sperrein- blen, dUnnen Leiter in Richtung auf den ersten    richtung
zum  Festlegen der extemen An- Federarm (3) ausfbt.
schluBeinrichtung versehen 1st. 4  Klemmkontaktelement nach Anspruch 3, da-
11. Klemmkontaktelement nach Anspruch 10, da- durch gekennzelchnet, dacl
die ersten und   30   durch gekennzelchnet, daB die Sperrelnrich- zweiten
Federarme (3, 4) jeweils elne solche      tung zwel nach rUckwarts
vorspringende Fe- Gestalt haben, dal3 sle In Richtung aufeinander
derhaken (20) aufwsist, die einander zuge- und von der Einffhrungsseite
nach rtIckwArts      wandt sind. gebogen sind. S5  12. Kiemmkontaktelement
nach elnem der voran- 5  Klemmkontaktelement nach Anspruch 1 oder
gehenden AnsprUche, dadurch gekennzelch- 3, dadurch gekennzeichnet, daB der
feste Arm      net, daB das Klemmkontakteletnent aus einem (2 und 2') in
der Nahe seines Endes elne V-       StUck eines elektrisch leitenden
Materials aus- f6rmige Ausnehmung (5') hat, die der zugeord-
gebildet'ist. neten Elnf~hrungs6ffnung derart zugewandt Ist,  40 daB, wenn
das zugeordnete starre Substrat un-  13. Randverbinder, der eine Mehrzahl
von Klemm- ter einem Winkel zu dem festen Arm einge-
kontaktelementen nach elnem der vorangehen- ftlhrt wird, bis der
ElnfUhrungsrand In der V-    den AnsprUche aufweist, die in Relhen In ei-
formigen Ausnehmung liegt, dieses mit gerln-      nem gemeinsamen Gehause
(21) aus isolie- ger Kontaktreibung unter Hebelwirkung an dem   45  rendem
Material far den AnschluB esner flexi- benachbarten Federarm  parallel zum
festen        blen Leiterfolie (30) untergebracht ist, die pa- Arm
eingeifhrt wird.                              rallele Leiter aufweist, und
sine Mehrzahl von parallelen Leltem (34) aufwelst, die an einem 6.
Klemmkontaktelement nach Anspruch 1 oder          starren Substrat (33)
vorgesehen sind und in 3. dadurch gekennzelchnet, dal der feste Arm   so
elner Ebene liegen, wobei die Klemmkontakt- (2 oder 2') elnen Anschlag (11)
hat, der eine     elemente derart angeordnet sind,daS eine Rei- flache
Seite (12) hat, gegen die das erste oder   he von ersten, wenn vorhanden
eine Reihe von zwelte In die erste oder dritte EinfUhrungs8ff-   dritten
Einfihroffnungen, zum Einfrlhren eines nung Jewells elngefohrte Substrat In
der Ruhe-    ersten, wenn vorhanden eines zweiten Sub- stellung anliegt.
66      strats, Jeweils gebildet werden und bel dem die zweiten
Einfhr6fFnungen eine Reihe zum Emi- 7. Klemmkontaktelement nach elnem der
voran-         f0hren der flexiblen Leiterfolle bildet, wahrend gehenden
AnsprUche, dadurch gekennzelch-          die elektrisch gesonderten
Klemmkontaktele- 11    21                EP 0 231 975B1
22 mente eine elektrische Verbindung zwlschen     18. Randverbinder nach
einem der Anspr0che 13 den Leitern erzielen, die In Kontakt mit ein und
bis 17, dadurch gekennzelchnet, daB  das ge- demselben Klemmkontaktelement
sind.               meinsame Gehause mit einer Sperreinrichtung zum
Festlegen einer Auleren AnschluBeinrich- 14. Randverbinder nach Anspruch
13, dadurch ge-   6   tung (40) an dem Gehause versehen ist. 



kennzeichnet, daBi Einrichtungen zum Positio- nieren der flexiblen
Leiterfolie vorgesehen sind,  19. Randverbinder nach Anspruch 18, dadurch
ge- die in die Reihe von zwelten Einfthroffnungen      kennzeichnet, daB
die Sperrelnrichtung von eingefUhrt wird.
zwei fedemd nachgiebigen, hakenformigen 10      SperrvorsprOngen (42)
gebildet werden, die auf 15. Randverbinder nach Anspruch 14, dadurch ge-
den klrzeren Selten des gemeinsamen Gehau- kennzeichnet, dalB die
Positioniereinrlchtung fOr  ses angeordnet sind und passend zu der exter-
die flexible Lelterfolie (30) von viereckf8rmigen  nen Anschlulelnrichtung
(40) ausgelegt sind. Ausnehmungen (27) geblidet wird, von denen eine auf
jeder kurzen Seite des gemeinsamen   15 Gehauses angeordnet let, jece
Ausnehmung mit  Hilfe  eines   ausnehmungsf6rmigen V mrbindungskanals(26)
raumlich an der Innen-                   * seite mit einer  unutfmmig
ausgebilderen *                     C     L    M   S nung (23) verbunden
ist, die im wesentlichen   2o - quer zu den Reihen der EInfUhroffnungen an-
geordnet ist, und die fUr die EinfUhrsefte zu- ganglich let, und dat die
flexible Leiterfolle (30) einen Endabschnflt mit einem vorsprin- genden,
fecdemd nachglebigen, blegbaren Vor-  25 sprung (31) an jeder Selte hat,
die nach auBen in eine zugeordnete Ausnehmung (27) nach dem Einflhren In
die zugeordnete, nutformige (Offnung (23) auslenken kiann, und die jeweils
in der Postlion durch eine hintere Fiache (29)  so der kurzen Seite des
Gehauses gehalten ist, die relativ zu der Ausnehmung (27) zur Selte hin
vorsteht wobel als Folge die parallelen Leiter der flexiblen Leiterfolie
(30) zwischen den zugeordneten zweiten Elnftihrdffnungen   so und der FoIle
(30) In ihrer Gesamtheit an Ort und Stelle in dem gemeinsamen Gehluse an-
geordnet gehalten sind. 16. Randverbinder nach Anspruch 15, dadurch ge-  40
kennzeichnet, dacl das gemeinsame Gehluse des RandverbInders auf der
Elnf!hrseite aus- gebildete Einfahraffnungen (51, 52) zum Ein- fihren der
flexiblen Leiterfolle, eines ereten und gegebenenfalls eines zweiten
starren Sub-  46 etrats jeweils in die zugeordneten Reihen von
Elnfihrdffnungen hat. 17. Randverbinder nach Anspruch 15 und 16 da- durch
gekennzeichnet, daB die RUckfiache (29)  60 der kurzen Seite des
gemeinsamen Gehauses, die seftlich relativ zu der Ausnehmung (27) vorsteht,
in der Hohe der Reihe der zweiten Efnffihrdffnungen ese V-fdrmige
Ausnehmung (48) hat, die der Ausnehmung derart zuge-  65. wandt let, daB
die Vorsprtnge (31) der Leiter- folie jewells in einer solchen Ausnehmung
po- sitionlert sind. 12    


