
CONTACT DEVICE FOR ELECTRICALLY CONNECTING     A PRINTED CIRCUIT BOARD WITH
A LIQUID CRYSTAL DISPLAY                      BACKGROUND OF THE INVENTION
1. Field of the Invention      The present invention relates to a contact
devise for  electrically connecting a printed circuit board with a flat
panel which itself may be in the form of another printed  circuit board or,
in the preferred configuration, in the  form of a liquid crystal display
(LCD), through a connector  module of approximately U-shaped cross-section
holding the  edge of the panel between the legs of the U. The panel has  a
plurality of contact pads on its edge, and the inside of  the first leg of
the connector module has a corresponding  array of contact elements which
connect with the contact  pads on the panel when the latter is inserted and
which, on  the outside of the second leg, connect to corresponding  contact
traces on the surface of the printed circuit board.  



2.  Description of the Related Art       In known contact devices of this
kind, which are used  particularly in handheld cellular telephones with LCD
displays, it is necessary to interpose a so-called zebra  connector between
the contact elements extending on the  outside of the second leg and the
surface portion of the                                   -2-  printed
circuit board where the contact traces are located.  A zebra connector is a
block consisting of sandwiched alternating layers of conducting and
non-conducting  elastomeric material. Through the conducting layers of the
zebra block, a satisfactory connection of the contact elements of the
connector module with the contact traces on  the printed circuit board is
achieved even in case that the  LCD panel and the printed circuit board
should be joined in a slightly misaligned condition. In particular, the
elastically pliable zebra block provides a reliable contact  even in case
that the plane of the LCD panel in its inserted  position should not be
absolutely parallel to the printed circuit board but rather enclosing a
small angle of a few  degrees with the latter.        Particularly under
confined spatial conditions inside  



the enclosure of handheld cellular telephones, the height of this contact
device has proven to be a great disadvantage. In addition, there is the
required costly expenditure due to  the necessity of interposing the
elastic zebra connector  block.                       SUMMARY OF THE
INVENTION        Departing from this state of the art, the object of  this
invention is to further develop the contact device of  the kind that was
named at the beginning, with the aim of  achieving a design that is less
complicated and therefore                                    -3-  less
expensive to manufacture, and which can be made in a  more compact
configuration, if necessary, while still  allowing the LCD panel to be at
an angle of several degrees to the printed circuit board and, in addition,
improving the  conductivity for electrical signals.        The inventive
contact device wherein this problem is solved is distinguished in essence
by the fact that the  contact elements which extend over the outside of the
second leg are in direct contact with the contact traces on the  printed
circuit board and that the connector module has a  



layer of soft elastomeric material on the outside of the leg that carries
the linear array of contact elements on its inside. The device thus has one
component less, and one  contact interface is omitted, which makes the
circuit  continuity more reliable. When a contact device of this kind is
pressed tight against the printed circuit board and,  through pressure on
the elastomer layer, the extensions of  the contact elements are held in
firm contact against the contact traces of the printed circuit board, then
a slight  slant of the LCD panel relative to the printed circuit board
will put the connector module into a correspondingly skewed position,
because as a result of the uneven pressure the elastomer layer will be
compressed, and thereby deformed, unevenly. Thus, the elastomer layer
serves to compensate  for tolerances of shape and position.         In
this, it has proven to be an advantageous design if   the first leg of the
U-shaped connector module, below the                                    -4-
portion which carries the soft elastomer layer, has openings  through which
the linearly arrayed contact elements extend  into the area of the contact
pads on the flat panel.        It serves to facilitate the assembly process
if, for  accurate positioning, the U-shaped connector module is set inside
a matching cutout of a positioning plate which is mounted on the printed
circuit board. 



As a further refinement, it is beneficial if the first  leg of the U-shaped
connector module has a ledge that  extends over part of its length and
supports the panel by its edge opposite the surface where the contact pads
are located.                                   -5-               BRIEF
DESCRIPTION OF THE DRAWING       Additional details, advantages, and
characteristic  features of the invention will be pointed out in the
following description which relates to the attached drawing,  wherein the
inventive contact device is illustrated in a  schematic cross-sectional
view.           DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT         As
can be seen in the drawing, the contact device  comprises a connector
module 1 of U-shaped cross-section, which holds between its legs 2 and 3 a
liquid crystal  display panel 4 (LCD, for short), more specifically, the
edge portion 5 of the panel that is occupied by a plurality  of contact
pads that are not specified in detail.  



Corresponding to the connector pads, the upper, first leg 2 of connector
module 1 has on its inside a plurality of  linearly arrayed contact
elements 6. They are in contact  with the connector pads of the LCD panel 4
when the latter  is inserted. The contact elements 6 extend to the outside
of the second leg 3 of the connector module 1 where they  make contact with
the contact traces of a printed circuit  board 7 which are not shown in
detail.  Mounted on the  printed circuit board 7 is a positioning plate 8
which has a  cutout 9 matching the dimensions of the connector module 1
which serves to secure the correct position of connector  module 1.
-6-        As shown in the drawing, the first leg 2 of the U-  shaped
connector module 1 has a ledge 10 that extends over part of its length and
supports the LCD panel 4 by its edge  opposite the surface where the
contact pads are located.        Further, the first, upper leg 2 has
openings 11 through  which the linearly arrayed contact elements 6 extend
into  the area of the contact pads on the LCD panel. On the  outside of the
upper leg 2, the U-shaped connector module 1  



is lined with a layer of soft elastomeric material 12 which  supports a
clear acrylic plate 13, so that the edge portion  of the latter, through
the elastomer layer 12, is clamped tight between the upper leg 2 of the
U-shaped connector  module 1 and a housing cover 14, for example the closed
upper part of the housing of a handheld cellular telephone.
PATENT CLAIMS        1. A contact device for electrically connecting a
printed circuit board (7) with a flat panel (4) that extends parallel to
the printed circuit board by a connector module (1) of U-shaped
cross-section holding an edge of the flat panel (4) between the first and
second legs  (2,  3)  the flat panel  (4)  having a plurality of contact
pads on the edge, and the inside of the first leg (2) of the connector
module having a corresponding plurality of linearly arrayed contact
elements (6) which connect with the contact pads on the flat panel when the
panel is inserted and which extend to the outside of the second leg (3),
providing a connection to corresponding contact traces on the surface of
the printed circuit board  (7),  the improvements comprising:     a) the
contact elements (6) which extend on the outside of the second leg (3) are
in direct contact with the contact traces on the printed circuit board (7),
b) a soft elastomer layer (12) on the outside of the first leg (2) that
carries the linearly arrayed contact elements (6) on its inside, and
openings located at the first leg (2) of the U-shaped connector module (1)
below the portion which carries the soft elastomer layer (12), the linearly
arrayed contact elements (6) extending through the openings into an area of
the contact pads on the flat panel (4).        2. The contact device
according to claim 1, wherein the U- 



shaped connector module (1), for accurate positioning, is set inside a
dimensionally matched cutout (9) of a positioning plate (8) which is
mounted on the printed circuit board (7).        3. The contact device
according to claims 1 or 2, wherein the first leg (2) of the U-shaped
connector module has a ledge (10) that extends over part of its length and
supports the flat panel (4) by its edge opposite the surface where the
contact pads are located.             - 8 -  the linearly arrayed contact
elements (6) extend into the  area of the contact pads on the flat panel
(4).       3.  The contact device according to claim 1, wherein the
U-shaped connector module (1), for accurate positioning,  is set inside a
dimensionally matched cutout (9) of a  positioning plate (8) which is
mounted on the printed  circuit board (7).       4.  The contact device
according to one of the claims 1 to 3, wherein the first leg (2) of the
U-shaped connector  module has a ledge (10) that extends over part of its
length  and supports the flat panel (4) by its edge opposite the  surface
where the contact pads are located.    


