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With the known filter unit each of the contact elements of a connector can
be decoupled to earth The invention relates to a filter unit for connec-
by means of a capacitor. The filter unit is produced tors, comprising a
substrate of electrically insulat-  by the so-called thick film silkscreen
printing tech- ing material which has two flat sides lying opposite   5
nique on a flat substrate, so that capacitors with each other and is
provided with passages for the   sufficiently low inductance can be
produced cheap- contact elements of the connector, capacitors be-  ly for
the effective damping of signals at high ing disposed on one flat side of
the substrate in the  frequencies. The capacitance value of the flat ca-
region of one or more of the passages and being    pacitors thus formed is
directly proportional to the made up of first electrodes formed by at least
one   10  surface area of the electrodes lying opposite and layer of
electrically conducting material which ex-  the relative dielectric
constant of the dielectric be- tends over said side of the substrate and is
pro-  tween them, but is inversely proportional to the vided with
correspondingly situated larger pas-    distance between the electrodes.
sages, second electrodes formed by spaced-apart        The disadvantage of
the known filter unit is that electrode patches of electrically conducting
ma-  15  the capacitance value of the filter capacitors terial which cover
said passages of said substrate  formed therewith is limited by the space
available and can be connected to the contact elements of    on the one
side of the substrate for the electrode the connector, and at least one
layer of dielectric  patches surrounding the passages. The available
material extending between the first and second    surface area for an
electrode patch is essentially electrodes in such a way that the passages
are  20  determined here by the distance between the pas- open.
sages, which of course corresponds to the pitch of A filter unit of this
type is known from Eu-    the connecting elements of the connector. For the
ropean Patent Application EP-A-123457, hereafter   arrow-shaped electrode
patch of the known filter referred to as 'the known filter'.
unit, the one pointed end of which surrounds the In electrical transmission
technology pulse-type   25  passage, while the other broad end extends to-
signals are being used to an increasing extent for  wards the edge of the
substrate, particularly with the transmission of data. As is known in
electrical  small pitches of the order of 2 mm and with more engineering,
pulse-type signals can be broken      than two-row connectors, which are in
great de- down into a series of sinusoidal signals with in-  mand in the
art, too little surface area is available creasing frequency, the so-called
higher harmon-  30  to obtain that capacitance value which is necessary
ics. In signals with a high pulse frequency, which  for good filtering. are
usual in computers, higher harmonics in the        The object of the
invention is then to improve megahertz and even up to the gigahertz range
can   the known filter unit in such a way that filter capaci- occur.
tors with sufficiently high capacitance value can be The steepness of the
pulse edges, called the   36  provided also for connectors with relatively
small rise time, also plays an important role. A usual rise  pitch and/or
for multiple row connectors. This is time of one nanosecond already
corresponds to a    achieved according to the invention in that similarly
higher harmonic frequency of about 350 MHz, ir-    constructed capacitors
are disposed on the other respective of the pulse frequency itself.
opposite flat side of the substrate in the region of These higher harmonics
are found to cause   40  one or more of the passages. The electrode patch-
great interference. In a room in which there are   es, which according to
the invention are situated on several interconnected electronic processing
units  either side of the substrate of the filter unit and producing
pulse-type signals, the higher harmonics  which together with the first
electrodes form the readily cause interference in the data processing.
filter capacitors, can be arranged here in different This interference can
become so great that proper  46  ways relative to each other. functioning
of, for example, computers is no longer    Another embodiment of the
invention is to this possible. US patent application US-A-3 538 464     end
characterized in that the electrode patches refers to the use of multiple
capacitor laminates in  situated on either side of the substrate are ar-
order to reduce radio frequency interference.      ranged in such a way
that a passage on each side In order to keep the total interference level
to a   50  of the substrate is surrounded by electrode patches minimum, it
is necessary to use filters by means of  which can be connected to one and
the same which the undesirable higher harmonic frequencies  contact element
of the connector. When a filter unit can be damped, without the desired
data signal     constructed in this way is connected to the contact being
deformed too much. A capacitor is a suitable  elements of a connector, each
contact element is element for this purpose, because the reactance   55
decoupled by means of two parallel capacitors, the thereof is inversely
proportional to the frequency.  total decoupling capacitance value being
equal to This means that the reactance is greater for rela-  the sum of the
capacitance values of the individual tively low frequencies than for higher
frequencies.  filter capacitors on either side of the substrate. It 2  



3                 EP 0 299 563 B1                        4 will be clear
that in the case of, for example,    ted on a connector, a filter module
which can he connectors with a small pitch, electrode patches   mounted as
a separate unit on standard connectors with a surface area equal to half
the surface area of  is produced, so that each existing multiple-row the
electrode patches of the known filter unit will  connector can be extended
in a simple manner suffice to achieve the same decoupling capacitance   5
quickly and cheaply by a filter unit to suppress the value. With electrode
patches with a surface area  undesired, interfering higher harmonic
frequencies. equal to that of the known filter unit, twice the
Further, various embodiments of the invention decoupling capacitance value
can be achieved with  relate to a connector and adaptor with an inte- the
filter unit according to the invention.        grated filter unit as
described above. Instead of a symmetrical distribution of the   10  The
invention will be explained below in great- electrode patches on both sides
of the substrate,  er detail with reference to a number of examples of yet
another embodiment of the filter unit according  embodiments of the filter
unit and a preferred em- to the invention is characterized in that the
elec-  bodiment of a holder for accomodation thereof, a trode patches
situated on either side of the sub-  connector and an adaptor provided with
the filter strate are arranged in such a way that a passage is  15  unit.
surrounded by an electrode patch on only one side     Fig. 1 shows in
perspective an embodiment of of the substrate. Arranging the electrode
patches     the known filter unit in an exploded view. alternately on
either side of the substrate means     Fig. 2 shows on an enlarged scale a
cross that there is sufficient space available on either    section through
a single electrode patch of the side of the substrate of decouple the
contact ele-  20    filter unit shown in Fig.1 connected to a connec- ments
of, for example, three-row and four-row con-   tor. nectors by means of a
filter capacitor of suitable    Figs. 3a-3c show schematically different
views size.                                                 and a cross
section of an embodiment of the The known filter unit is constructed in
such a    filter unit according to the invention for use in a way that the
individual electrode patches and the at  25    four-row connector. least
one first electrode acting as earth electrode   Figs. 4a-4b show
schematically a view and must be connected to the appropriate connector by
cross section of an embodiment of the filter unit means of soldered joints.
In practice, this means     according to the invention which is suitable
for that the filter unit and the connector are integral, as  use in a
three-row connector. described in the above-mentioned European Patent  30
Fig. 5 shows in perspective the mounting ac- Application EP-A-123457. Inter
alia, from the cost    cording to the invention of the filter unit on a
point of view, this is a disadvantageous solution     standard connector by
means of a holder. because both connectors with and connectors with-
Figs. 6a-6b show in perspective two embodi- out filter unit have to be
produced and held in       ments of a connector with a filter unit with
stock.                                        35      holder mounted
thereon, as shown in Fig. 5. A further object of the invention is therefore
to  Fig. 7 shows schematically in perspective an produce an independent
filter unit which can be       embodiment of a connector with an integrated
mounted simply on a standard connector by means       filter unit according
to the invention, in an ex- of a holder, it being possible to connect the
earth   ploded view. electrodes of the filter unit electrically via the
hold-  40  Fig. Ba shows schematically in perspective an er. Yet another
embodiment of the filter unit ac-     embodiment of an adaptor with an
integrated cording to the invention is for this purpose char-   filter unit
according to the invention, in an ex- acterized in that the first
electrodes situated on    ploded view. either side of the substrate extend
along at least    Fig. 8b shows schematically on an enlarged one narrow
edge of the substrate.             45      scale a cross section through
the assembled Undesired electrical contact of the various elec-  adaptor
according to fig. 8a. trode patches is prevented here through providing
Fig. 1 shows layer by layer the construction of the capacitors on one and
the other side of the    an embodiment of the known filter unit 1. The flat
substrate with a coating, in such a way that the first  substrate 2 has
passages 3 which are spaced in electrodes extending along the at least one
narrow   50  such a way that the filter unit is suitable for mount- edge of
the substrate are not coated.              ing in a two-row connector. A
first electrode 5 With yet another embodiment of the filter unit
consisting of a layer of electrically conducting ma- according to the
invention, which is characterized  terial is disposed over the substrate
side 4, having in that the holder is an oblong frame bounded by   passages
6 which are situated corresponding to the four sides and having stop
elements against which   55  passages 3 in the substrate 2. The passages 6
are the filter unit can rest, with locking elements for  of greater
diameter than the passages 3 of the holding the filter unit in the holder
and fastening  substrate 2. A layer 7 of dielectric material having means
by means of which the holder can be moun-    correspondingly placed
passages 8 is disposed on 



3    5                 EP 0 299 563 B1                    6 the first
electrode 5. The diameter of these pas-  vided with an apostrophe. Fig. 3b
shows a cross sages is preferably equal to or slightly larger than  section
similar to that of Fig. 2, while Fig. 3b shows the diameter of the passages
3 in the substrate 2.  a view with cutaway parts of the one flat side and
Electrode patches 9 of electrically conducting ma-  Fig. 3 of the other
flat side of the filter unit accord- erial with a passage 10 are disposed
on the layer   5   ing to the invention. and together with the first
electrode 5 and the     The electrode patches 9, 9' on either side of
dielectric layer 7 form the filter capacitors. The  the substrate 2 are
arranged in such a way that the electrode patches 9 are arrow-shaped, the
pointed  electrode patches 9 belonging to the two outer end 11 enclosing
the passage 10, and the broad     rows of passages are disposed on the one
side 4 end 12 extending towards an edge of the substrate  io  and the
electrode patches 9' belonging to the two 2. With the position of the
electrode patches 9    inner rows of passages are disposed on the other
shown, a filter unit for a two-row connector with a  side 4' of the
substrate. Each passage 3 of the relatively small pitch of the order of
magnitude of 2  substrate 2 is thus enclosed only on one side of mm can be
produced. Although not necessary, the    the substrate by an electrode
patch 9, 9'. The parts electrode patches 9 can extend along the wall of  15
19, 19' of the electrode patches 9, 9' extending the passages 3 of the
substrate 2. A coating 13 of  along the wall of the passages are of such
length electrically conducting material is provided on the  that they do
not make electrical contact with the electrode patches 9, the openings 14
of said coat-  electrodes of the capacitors situated on the op- ing being
of such dimensions that the filter unit can  posite side of the substrate.
be disposed over the contact elements of a con-  20    The first two
electrodes 5, 5' extend partially nector. In the assembled state the
electrode patch-  along the narrow edges 20, 21 in the lengthwise es 9 can
be connected here by means of soldering   direction of the substrate and
are not coated with a to the contact elements of the connector and the
coating layer 13. The purpose of this will become first electrode 5 is
soldered fast to the connector  clear later when Fig. 5 is being discussed.
housing.                                      25       The electrode
patches 9, 9' can be arranged in Fig. 2 shows on an enlarged scale a cross
ways differing from that of Fig. 3. The electrode section through an
electrode patch 9 of the filter  patches belonging to the passages situated
adja- unit 1 shown in Fig. 1, connected to a connector,  cent in a row and
column can be disposed, for viewed from the narrow edge of the substrate 2.
example, always on another side of the substrate. The part 19 of the
electrode patch extends along   30  In the case of a substrate which is
provided with at the wall of the passage 3 of the substrate 2. The  least
two rows of passages the electrode patches passage 10 bounded hereby
contains a connecting    belonging to the passages of a row or column can
pin 15 of the connector. The connecting pin 15 is  be situated on one side
of the substrate and the connected by means of solder 16 to the electrode
electrode patches belonging to another, for exam- patch 9. The first
electrode 5 is connected by   35  ple, adjacent row or column can be
situated on the means of solder 17 to a wall 18 of the housing of  other
side of the substrate. the connector.
It can be seen clearly from the views of the The substrate 2 of the filter
unit is preferably of  four-row filter unit according to the invention
shown aluminium oxide [err], the capacitor electrodes  in Figs. 3a and c
that there is sufficient space on of an alloy of palladium and silver, and
the dielec-  40  both sides of the substrate for fitting electrode tric of
barium titanate [err]. Several different  patches for the production of
filter capacitors of dielectric layers of partial layers can, of course, be
suitable size, comparable with those of the known used instead of a single
dielectric layer 7, and   two-row filter unit shown in Fig. 1. Inter alia,
as a several coating layers 13 can also be used. The    result of the
efforts towards miniaturisation, and position of the capacitor electrodes
5, 9 can also   45  due to the greater density of the present integrated be
changed relative to each other from the struc-  circuits, there is a great
demand for connectors ture shown in Fig. 1.
with a high contact element density, in other words, Based on the filter
construction shown in Fig.  with a large number of contact elements per
unit 1, Fig. 3 shows the construction of an embodiment  volume. The filter
unit according to the invention of the filter unit according to the
invention for use   so  can be advantageously used for connectors of this
in a four-row connector, in which capacitors are   type. formed on both
flat sides of the substrate of the      Figs. 4a-b show in a similar manner
to that of filter unit. In Fig. 3 the layers and elements cor-  Fig. 3 a
view and cross section of the construction responding to the known filter
unit according to Fig.  of an embodiment of the filter unit according to
the 1 are indicated by the same reference number.  55  invention for a
three-row connector, in which each The corresponding layers and elements
situated on  passage 3 is surrounded on either side of the 



the opposite flat side of the substrate are also   substrate 2 by an
electrode patch 9, 9'. Compared indicated by the same reference numbers,
but pro-  with the known filter unit of Fig. 1, the electrode 4    7
EP 0 299 563 B1                   8 patches 9, 9', situated on either side
of the sub-  shaped lips in the sides 26, 27 of the frame of the strate and
belonging to a particular passage, can  container. The sides 26, 27 of the
frame are also have such a surface area that they achieve at least
provided with a number of incisions 37, in order to the capacitance value
of the filter capacitors of the  improve the clamping action between the
holder 24 known filter unit. Since for this purpose each in-   5   and the
filter unit according to the invention. The dividual electrode patch 9, 9'
need have only half  projections 36 are situated at such a distance from
the area of the electrode patches of the known filter  the frame opening 30
that when the filter unit is unit, the passages 3 can be disposed in the
sub-  placed in the holder, said filter unit is confined strate with
relatively small pitch. Although not di-  between the lips 31, 32 acting as
stop elements rectly necessary, the electrode patches 9, 9' be-  10  and
the projections 36 acting as locking means, in longing to a particular
passage and situated on   such a way that good electrical contact of the
first either side of the substrate are directly connected  electrodes 5, 5'
with the holder 24 is ensured. to each other electrically via a continuous
metal-    The dimensions of the holder 24 are such that lisation 22
extending along the wall of the passage  it can be slid together with the
filter unit over the 3. The filter unit shown in Fig. 4 corresponds in  15
connecting side of the connector 23, in such a way structure to the filter
unit shown in Fig. 3. The rows  that the fastening holes 35, 38 of the
holder and of passages can be placed staggered relative to   the connector
respectively coincide. A filter unit each other in the direction of the
row.           according to the invention with the holder mounted Although
rectangular electrode patches are     on a connector is shown in Fig. 6a.
The connecting shown in the above embodiments of the filter unit  20  pins
15 can be connected, for example, to a print- according to the invention,
electrodes of another  ed circuit board or by means of so-called wire-wrap
geometrical periphery can also be used, for exam-  connections to
electronic circuits. pie, round, square, hectagonal electrode patches
Fig. 6b shows a connector 23 provided with a etc. Instead of round
passages, it is, of course, also  filter unit and holder 24, in which the
whole nut is possible to use slot-shaped, square or other cross  25
mounted by means of a screw 39 and nut 40 on a sections, depending on the
shape of the connect-  carrier 41, through which the connecting pins 15 of
ing elements of the connector.                    the connector are passed.
A connector constructed Although the first electrodes 5, 5' in Figs. 3 and
in this way is suitable for, for example, mounting at 4 are shown on either
side of the substrate as a  right angles on a printed circuit board (not
shown). single layer, they can, of course, also be in several  30  Instead
of the lips 31, 32 and projections 36 partial layers extending over part of
a substrate  shown in Fig. 5, the filter unit, in particular the side 4, 4'
to at least one edge of the substrate 2.  electrodes 5, 5' extending along
one or more of the Fig. 5 shows a standard connector 23, over the  edges of
the substrate, can also be connected by, connecting pins 15 of which the
filter unit according  for example, soldering to the holder 24, in order to
to the invention can be fitted. The individual elec-  35  produce a good
electrical contact of the first elec- trode patches 9, 9' of the filter
unit, which in Fig. 5  trodes 5, 5' of the filter unit and the holder 24.
With are only shown schematically, can be connected    the holder and the
filter unit, a so-called filter by, for example, soldering to the
connecting pins  module is produced and can be mounted as a 15 of the
connector. The first electrodes 5, 5' of the  separate unit on standard
connectors. Virtually any filter unit extending along the edges 20, 21 of
the   40  existing multiple-row connector can be extended substrate 2 are
now connected by means of the     herewith in a simple manner quickly and
cheaply to holder 24 of electrically conducting material to the  form a
so-called filter connector. housing 25 of the connector.
Fig. 7 shows in perspective a standard so- The holder 24 is to this end
designed as an    called D-SUB type connector, in an exploded view, oblong
open frame bounded by four sides 26, 27,  45  comprising an oblong body 42
of electrically in- 28, 29, which can be made as a whole of one piece
sulating material, supporting a plurality of contact of electrically
conducting material. From the narrow  elements 43. The contact elements 43
each have a sides 28, 29 of the frame opening 30 extend two   pin shaped
contact end 44 for contacting a further lip-type stop elements 31, 32,
against which the  connector (not shown) and a pin shaped connect- filter
unit rests when fitted. Also extending outwards  50  ing end 45 for the
connection of an electrical from the narrow sides 28, 29 in the lengthwise
wiring, e.g. a printed wiring. In stead of a pin direction of the holder 24
are two fastening lips 33,  shaped contact end, the contact elements 43 may
34, which are each provided with a fastening hole  have socket shaped
contact ends (not shown). 35 for fastening the holder 24 on the connector
23.  For reasons of dimensioning, the connector 



The holder 24 is also provided on the long   55  comprises a spacer 46 of
electrically insulating sides 26, 27 of the frame with projections 36 pro-
material, having passages 47 which are situated jecting inwards into the
container, which in the  correspondingly to the arrangement of the contact
embodiment shown in Fig. 5 are formed as V-       elements 43. Said spacer
46 slidably accomodates 5    9                 EP 0 299 563 B1
10 the connecting pins 45, and is provided with a    ing along the edges of
said filter unit 56 are sol- notch 48, which corresponds to a boss 49 on
the   dered to the raised edge 63 of said supporting face of the supporting
body 42 facing said spacer  body 61. The electrode patches 9, 9' are
soldered 46. Further, the connector comprises an oblong    to the
respective contact elements 58. The assem- ousing of electrically
conducting material, consist-   5   bly thus formed, is confined between a
first and ng of a first oblong shell 50 and a second oblong  second
identical oblong shell 50, with an oblong shell 51, with openings 52, 53
for receiving the  opening 52 for receiving the contact ends 59, 60 of
contact ends and connecting ends of the contact   the contact elements 58.
elements, respectively.                              Said first and second
shell 50 are provided Said first and second shells are provided with  10
with fastening lips 54, extending outwards in the fastening lips 54, 55
respectively, extending out-  lengthwise direction of the shell, and each
provided wards in the lengthwise direction of a shell, for  with a hole 64.
On his narrow sides, the supporting riveted connection of said shells.
Between the    body 61 is provided with correspondingly located spacer 46
and the second shell 51, a filter unit 56  holes 64, for fastening the
shells with hollow rivets according to the present invention is mounted.
15  65 to the supporting body 61. Of course, other In assembling the
connector, the first elec-   suited fastening means may be used in
assembling trodes 5, 5' of said filter unit 56, extending along  the
adaptor. For reasons of dimensioning the the edges thereof, are soldered to
the second shell  adaptor comprises a spacer 66 of electrically in- 51.
This assembly, together with the spacer 46, is  sulating material with
passages 67, correspondingly fitted over the connecting pins 45 of the
contact  20  located to said contact elements 58. elements 43, and the
electrode patches 9, 9' of        Fig. 8b shows schematically, on an
enlarged said filter unit 56 are soldered to the connecting  scale, a cross
section through the assembled pins 45. In this way, the contact elements
are fixed  adaptor according to fig. 8a. With solder joints 68 to the
filter unit 56 and the second shell 51. Lastly,  the first electrodes 5, 5'
of the filter unit are con- the first shell 50 is mounted over the contact
pins  25  nected to the supporting body 62, and with solder 44 and
rivetingly connected to the second shell 51.  joints 69 the contact
elements of the adaptor are With said first and second shell and the filter
unit, a  connected to the respective electrode patches 9, 9' connector
shielded for a broad range of frequen-  of the filter unit 56. The
electrically conducting cies is obtained.
supporting body 62 together with the conducting Fig. 8a shows in exploded
view an embodiment  30  shells 50 provide for an effective shielding of the
of an adaptor with a filter unit according to the  contact elements for low
frequencies, and with said invention. This adaptor can be used as a filter
filter unit 56 a filter adaptor for a broad range of assembly for
connectors not provided with filtered  frequencies is obtained. contact
elements, or for a further enhancement of    It is also possible to use
semiconducting layers the filter action of a connector already provided
35  and/or electrode patches for forming combinations with filtered contact
elements. The embodiment    of resistors (R) and capacitors (C), the
so-called shown is especially suited for the D-SUB type     RC filters.
Structures consisting of a middle elec- connector, as for example shown in
figs. 5, 6 and  trode acting as an earth electrode, having on either 7.
side thereof electrode patches separated by one or The adaptor comprises an
oblong  block   40  more dielectric layers can, for example, also be shaped
body 57 of electrically insulating material,  provided on each side of the
substrate, in order to supporting a plurality of contact elements 58.
increase the filter capacity even further. These contact elements 58 each
have a pin shaped contact end 59, for contacting a first con-  Claims
nector, (not shown), and a socket shaped contact  45 end 60, for contacting
a second connector (not    1. Filter unit (1) for connectors, comprising a
sub- shown). In stead of a pin shaped and a socket        strate (2) of
electrically insulating material shaped contact end, the contact elements
60 may       which has two flat sides lying opposite each either have only
socket shaped contact ends or        other and is provided with passages
(3) for the only pin shaped contact ends not shown).     50       contact
elements (15, 43, 58) of the connector, In the embodiment shown, the
adaptor com-         capacitors being disposed on one flat side of prises
an oblong further supporting body 61 of       the substrate in the region
of one or more of 



electrically conducting material, with an oblong      the passages (3) and
being made up of first opening 62 for receiving the supporting body 57
electrodes (5, 5') formed by at least one layer with the contact elements
58. In said opening 62 a   55  of electrically conducting material which
ex- raised edge 63 is formed, acting as a stop for the   tends over said
side of the substrate and is filter unit 56 to be mounted over the pin
shaped      provided with correspondingly situated larger contact ends 59.
The first electrodes 5, 5' extend-   passages (6), second electrodes formed
by 6    9                 EP 0 299 563 B1                    10 the
connecting pins 45, and is provided with a      ing along the edges of said
filter unit 56 are sol- notch 48, which corresponds to a boss 49 on the
dered to the raised edge 63 of said supporting face of the supporting body
42 facing said spacer   body 61. The electrode patches 9, 9' are soldered
46. Further, the connector comprises an oblong     to the respective
contact elements 58. The assem- ousing of electrically conducting material,
consist-   5   bly thus formed, is confined between a first and ing of a
first oblong shell 50 and a second oblong  second identical oblong shell
50, with an oblong she!! 51, with openings 52, 53 for receiving the
opening 52 for receiving the contact ends 59, 60 of contact ends and
connecting ends of the contact     the contact elements 58. elements,
respectively.                                Said first and second shell 50
are provided Said first and second shells are provided with  10   with
fastening lips 54, extending outwards in the fastening lips 54, 55
respectively, extending out-  lengthwise direction of the shell, and each
provided wards in the lengthwise direction of a shell, for   with a hole
64. On his narrow sides, the supporting riveted connection of said shells.
Between the      body 61 is provided with correspondingly located spacer 46
and the second shell 51, a filter unit 56  holes 64, for fastening the
shells with hollow rivets according to the present invention is mounted.
15  65 to the supportting body 61. Of course, other In assembling the
connector, the first elec-    suited fastening means may be used in
assembling trodes 5, 5' of said filter unit 56, extending along  the
adaptor. For reasons of dimensioning the the edges thereof, are soldered to
the second shell  adaptor comprises a spacer 66 of electrically in- 51.
This assembly, together with the spacer 46, is  sulating material with
passages 67, correspondingly fitted over the connecting pins 45 of the
contact  20  located to said contact elements 58. elements 43, and the
electrode patches 9, 9' of         Fig. 8b shows schematically, on an
enlarged said filter unit 56 are soldered to the connecting  scale, a cross
section through the assembled pins 45. In this way, the contact elements
are fixed  adaptor according to fig. 8a. With solder joints 68 to the
filter unit 56 and the second shell 51. Lastly,  the first electrodes 5, 5'
of the filter unit are con- the first shell 50 is mounted over the contact
pins   25  nected to the supporting body 62, and with solder 44 and
rivetingly connected to the second shell 51.  joints 69 the contact
elements of the adaptor are With said first and second shell and the filter
unit, a  connected to the respective electrode patches 9, 9' connector
shielded for a broad range of frequen-    of the filter unit 56. The
electrically conducting cies is obtained.
supporting body 62 together with the conducting Fig. 8a shows in exploded
view an embodiment  30  shells 50 provide for an effective shielding of the
of an adaptor with a filter unit according to the   contact elements for
low frequencies, and with said invention. This adaptor can be used as a
filter     filter unit 56 a filter adaptor for a broad range of assembly
for connectors not provided with filtered  frequencies is obtained. contact
elements, or for a further enhancement of      It is also possible to use
semiconducting layers the filter action of a connector already provided
35  and/or electrode patches for forming combinations with filtered contact
elements. The embodiment      of resistors (R) and capacitors (C), the
so-called shown is especially suited for the D-SUB type       RC filters.
Structures consisting of a middle elec- connector, as for example shown in
figs. 5, 6 and   trode acting as an earth electrode, having on either 7.
side thereof electrode patches separated by one or The  adaptor comprises
an  oblong  block   40   more dielectric layers can, for example, also be
shaped body 57 of electrically insulating material,  provided on each side
of the substrate, in order to supporting a plurality of contact elements
58.      increase the filter capacity even further. These contact elements
58 each have a pin shaped contact end 59, for contacting a first con-
Claims nector, (not shown), and a socket shaped contact  45 end 60, for
contacting a second connector (not      1. Filter unit (1) for connectors,
comprising a sub- shown). In stead of a pin shaped and a socket
strate (2) of electrically insulating material shaped contact end, the
contact elements 60 may         which has two flat sides lying opposite
each either have only socket shaped contact ends or          other and is
provided with passages (3) for the only pin shaped contact ends not shown).
50       contact elements (15, 43, 58) of the connector, 



In the embodiment shown, the adaptor com-          capacitors being
disposed on one flat side of prises an oblong further supporting body 61 of
the substrate in the region of one or more of electrically conducting
material, with an oblong       the passages (3) and being made up of first
opening 62 for receiving the supporting body 57         electrodes (5, 5')
formed by at least one layer with the contact elements 58. In said opening
62 a   55  of electrically conducting material which ex- raised edge 63 is
formed, acting as a stop for the      tends over said side of the substrate
and is filter unit 56 to be mounted over the pin shaped        provided
with correspondingly situated larger contact ends 59. The first electrodes
5, 5' extend-     passages (6), second electrodes formed by 6    11
EP 0 299 563 B1                     12 spaced-apart electrode patches (9,
9') of elec-      other side of the substrate. trically conducting material
which cover said passages (3) of said substrate (2) and can be    8. Filter
unit (1) according to claim 7, character- connected to the contact elements
(15, 43, 58)       ized in that the substrate (2) is provided with of the
connector, and at least one layer of   5     three rows of passages (10) in
which the elec- dielectric material (7) extending between the       trodes
patches (9, 9') belonging to the pas- first (5, 5') and second electrodes
(9, 9') in      sages (10) of the middle row are situated at such a way
that the passages are open, char-        one side of the substrate, and the
electrode acterized in that similarly constructed capaci-      patches (9,
9') belonging to the outermost rows tors are disposed on the other opposite
flat  10     are situated at the other side of the substrate. side of the
substrate in the region of one or more of the passages.
9. Filter unit (1) according to claim 7, character- ized in that the
substrate (2) is provided with 2. Filter unit (1) according to claim 1,
character-     four rows of passages (10), the electrode ized in that the
electrode patches (9, 9') situ-  15  patches (9, 9') belonging to the
passages (10) ated on either side of the substrate (2) are         of the
two outermost rows being situated at arranged in such a way that a passage
(3) on         one side of the substrate, and the electrode each side of
the substrate (2) is surrounded by      patches belonging to the passages
(10) of the electrode patches which can be connected to         two
innermost rows being situated at the other one and the same contact element
(15, 43,  20        side of the substrate. 58) of the connector. 10. Filter
unit (1) according to one or more of the 3. Filter unit (1) according to
claim 2, in which the   preceding claims, characterized in that the first
electrode patches (9, 9') extend along the wall     electrodes (5, 5')
situated on either side of the of the passage, characterized in that the
elec-  25  substrate (2) extend along at least one narrow trode patches (9,
9') on either side of the          edge (20, 21) of the substrate (2).
substrate are connected to each other via the passage.
11. Filter unit (1) according to claim 10, in which the capacitors situated
at one side of the sub- 4. Filter unit (1) according to claim 1, character-
30  strate (2) are coated with at least one coating ized in that the
electrode patches (9, 9') situ-     (13) of electrically insulating
material, charac- ated on either side of the substrate (2) are
terized in that the capacitors situated at the arranged in such a way that
a passage (3) is         other side of the substrate are coated with a
surrounded by an electrode patch on only one         similar coating, while
the first electrodes (5, 5') side of the substrate.                      35
extending along the at least one narrow edge (20, 21) of the substrate (2)
are not coated. 5. Filter unit (1) according to claim 4, in which the
electrode patches (9, 9') extend along the wall  12. Filter unit (1)
according to claim  10 or 11, of the passage, characterized in that the
elec-      characterized in that said filter unit is inserted trode patches
(9, 9') extend over such a dis-  40    into a holder (24) of electrically
conducting tance in the passage that they make no elec-         material,
formed in such a way that the pas- trical contact with the second
electrodes on the     sages (10) for passing through the contact opposite
side of the substrate.                     elements of the connector are
free and the first electrodes (5, 5') extending along the at least 6.
Filter unit (1) according to claim 4 of 5, pro-   45  one narrow edge (20,
21) of the substrate (2) vided with several rows of passages (10), ar-
make electrical contact with the holder (24). ranged in columns,
characterized in that the electrode patches (9, 9') belonging to the pas-
13. Filter unit (1) according to claim 12, character- 



sages in one row and an adjacent row are            ized in that the holder
(24) is an oblong frame always on an other side of the substrate.   50
bounded by four sides (26 ... 29) and having stop elements (31, 32) against
which the filter 7. Filter unit (1) according to claim 4 or 5, in
unit can rest, with locking elements (36) for which the substrate (2) is
provided with at least    retaining the filter unit in the holder and
fasten- two rows of passages, characterized in that the     ing means (65)
by means of which the holder electrode patches (9, 9') belonging to the
pas-  55  can be mounted on a connector. sages of one row are situated at
one side of the substrate, and the electrode patches be-     14. Filter
unit (1) according to claim 13, character- longing to an other row are
situated at the         ized in that the stop elements (31, 32) consist 7
13                 EP 0 299 563 B1                     14 of two lips (31,
32) projecting from the narrow     connector at the side where the
connecting sides of the frame (24) into the frame opening.      ends (44)
of the contact elements (43) are located, a filter unit (56) according to
one or 15. Filter unit (1) according to claim 13 or 14,        more of the
claims 1 to 11 is mounted, the first characterized in that the locking
means (36)   5     (5, 5') and second electrodes (9, 9') of said consist of
several projections (36) projecting      filter unit (56) are connected to
the housing inwards from the sides of the frame, and posi       (50, 51)
and the connecting ends (44) of the tioned in such a way that when the
filter unit is    contact elements (43, 58), respectively. inserted in the
holder (24), the filter unit is confined between the stop elements (31, 32)
10  21. Adaptor, comprising an electrically conducting and the projections
(36).                            housing (50), an electrically insulating
support- ing body (57) provided with a plurality of elec- 16. Filter unit
(1) according to claim 15, character-   trically conducting contact
elements (58) each ized in that the projections (36) consist of V-
having a first and second contact end (59, 60) shaped lips formed in the
long sides of the   15    for contacting a first and second connector
frame, while from the intake opening for the        respectively, said
housing enclosing a filter filter unit the long sides of the frame are pro-
unit (56) according to one or more of the vided with incisions (37), in
order to improve       claims 1 to 11, the first (5, 5') and second the
clamping action of the holder (24), in such      electrodes (9, 9') of said
filter unit (56) are a way that a reliable, good electrical contact  20
connected to the housing (50) and contact can be produced between the first
electrodes         elements (58), respectively. (5, 5') of the filter unit
and the holder (24). 22. Adaptor according to claim 21, in which the 17.
Filter unit (1) according to claim 13, 14 or 15,    housing (50) of said
adaptor is comprised of a characterized in that the sides of the frame   25
first and second oblong shell, with an elec- (24) are at such a distance
from each other         trically conducting oblong further supporting that
the holder can be fitted over the connec-       body (61), having an
opening (62) for receiving tion side of a connector of standard dimen-
the insulating supporting body (57) with the sions.
contact elements (58), said further supporting 30      body (61) is mounted
between and connected 18. Filter unit (1) according to claim 17, character-
with said first and second shell (50), and the ized in that the holder (24)
is provided on the     first electrodes (5, 5') of said filter unit are
narrow sides with lips (33) projecting outwards     connected to said
further supporting body (61). in the lengthwise direction thereof and
having a fastening hole (35), for connecting the holder  35
PatentansprUche to the connector. 1. Filtereinheit (1) fur Verbinder,
welche ein Sub- 19. Connector (23), comprising an electrically con-
strat (2) aus elektrisch isolierendem  Material ducting housing (25), said
housing enclosing a       aufweist, welches zwei ebene Seiten hat, die
supporting body of electrically insulating ma-  40  einander
gegenlberliegen und welches mit terial, provided with a plurality of
electrically    Durchgingen (3) flr die Kontaktelemente (15, conducting
contact elements (15), each having        43, 58) des Verbinders versehen
ist, wobei a contact end for contacting a further connec-
Kondensatoren auf einer ebenen Seite des tor, and a connecting end for the
connection of      Substrats im  Bereich eines odor mehrerer an electrical
wiring, in the housing of said  45     Durchgdnge (3) angeordnet sind und
erste connector at the side where the connecting           Elektoden (5,
5'), welche von wenigstens einer 



ends of the contact elements are located, a          Schicht aus elektrisch
leitendem Material gebil- filter unit (56) and holder (24) according to one
dot warden, welches sich Uber die Seite des or more of the claims 12 to 18
is mounted.           Substrats erstreckt und mit zugeordnet liegen- 50
den grifleren Durchgingen (6) versehen sind, 20. Connector, comprising an
electrically conduct-      zweite Elektroden, welche von im Abstand an- ing
housing (50, 51), said housing enclosing an      geordneten
Elektrodenfllchengebilden (9, 9') electrically insulating supporting body
(42),        aus elektrisch leitendem Material gebildet wer- provided with
a plurality of electrically conduct-  den, welche die Durchgange (3) des
Substrats ing contact elements (43), each having a con-   55  (2)bedecken
und mit den Kontaktelementen tact end (45) for contacting a further
connector,    (15, 43, 58) des Verbinders verbunden werden and a connecting
end (44) for the connection        kbnnen, und wenigstens eine Schicht aus
die- of an electrical wiring, in the housing of said     lektrischem
Material (7) umfassen, welche zwi- 8    15                EP 0 299 563 B1
16      I  !        L           ! schen den ersten (5, 5') und den zweiten
Elek-     liegen, und die Elektrodenfllchengebilde, die troden (9, 9')
derart verlaufen, daB die Durch-    zur anderen Reihe gehoren, auf der
anderen gange offen sind, dadurch gekennzelchnet,          Seite des
Substrats liegen. daB in ahnlicher Weise ausgelegte Kondensa- toren auf der
anderen, gegenuberliegenden,   6   &  Filtereinheit (1) nach Anspruch 7,
dadurch ge- ebenen Seite des Substrats im Bereich elnes
kennzeichnet, daB das Substrat (2) mit drei oder mehrerer Durchgange
angeordnet sind.          Reihen von Durchgangen (10) versehen ist, in
denen die Elektrodenflachengebilde (9, 9'), 2. Filtereinheit (1) nach
Anspruch 1, dadurch ge-      welche zu den Durchglngen (10) der mittleren
kennzeichnet, daB die Elektrodenflachengebil-  10  Reihe geh6ren, auf einer
Seite des Substrats de (9, 9'), welche auf der jeweiligen Seite des
liegen, und daB die Elektrodenfilchengebilde Substrats (2) liegen, derart
angeordnet sind,      (9, 9'), die zu der auBersten Reihe gehoren, daB ein
Durchgang (3) auf jeder Seite des          auf der anderen Seite des
Substrats liegen. Substrats (2) von Elektrodenflalchengebilden umgeben ist,
welche mit ein und demselben   is  9. Filtereinheit (1) nach Anspruch 7,
dadurch go- Kontaktelement (15, 43, 58) des Verbinders
kennzeichnet, daB das Substrat (2) mit vier verbunden werden kdnnen.
Reihen von Durchgangen (10) versehen ist, die Elektrodenflachengebilde (9,
9'), welche zu &  Filtereinheit (1) nach Anspruch 2, bei der die      den
Durchgingen (10) der beiden am AuBer- Elektrodenflachengebilde (9, 9')
entlang der  20   sten liegenden Reihen gehbren, auf einer Seite Wand des
Durchganges verlaufen, dadurch ge-        des Substrats liegen, und daB die
Elektroden- kennzeichnet, daB die Elektrodenfilchengebil-
fliachengebilde, die zu den Durchgangen (10) de (9, 9') auf jeder Seite des
Substrats Ober      der beiden am weitesten innen liegenden Rei- den
Durchgang miteinander verbunden sind.          hen auf der anderen Seite
des Substrats lie- 25      gen. 4. Filtereinheit (1) nach Anspruch 1,
dadurch ge- kennzeichnet, daB die Elektrodenflichengebil-   10.
Filtereinheit (1) nach einem oder mehreren der de (9, 9'), welche auf der
jeweiligen Seite des    vorangehenden Ansprache, dadurch gekenn- Substrats
(2) liegen, derart angeordnet sind,      zeichnet, daB die erste Elektrode
(5, 5'), die daB ein Durchgang (3) von einem Elektroden-  3o    auf der
jeweiligen Seite des Substrats (2) liegt, flachengebilde nur auf einer
Seite des Sub-        entlang wenigstens eines schmalen Randes strats
umgeben wird.                               (20, 21) des Substrats (2)
verlaufen. 5. Filtereinheit (1) nach Anspruch 4, bei der die  11.
Filtereinheit (1) nach Anspruch 10, bei der die Elektrodenflftchengebilde
(9, 9') entlang der  35  Kondensatoren, die auf einer Seite des Sub- Wand
des Durchgangs verlaufen, dadurch ge-         strats liegen, mit wenigstens
einem Oberzug kennzeichnet, daB die Elektrodenflachengebil-      (13) aus
elektrisch isolierendem Material verse- de (9, 9') sich Ober eine solche
Strecke im        hen sind, dadurch gekennzeichnet, daB die Durchgang
erstrecken, daB sie keinen elektri-      Kondensatoren, die auf der anderen
Seite des schen Kontakt mit den zweiten Elektroden auf  40   Substrats
liegen, mit einem Ahnlichen Oberzug der gegeniberliegenden Seite des
Substrats         versehen sind, wahrend die ersten Elektroden schliefen.
(5, 5,), die entlang wenigstens eines schmalen Randes (20, 21) des
Substrats (2) verlaufen, 6. Filtereinheit (1) nach Anspruch 4 oder 5, wel-
nicht beschichtet sind. che mit mehreren Reihen von Durchgangen   45 



(10) versehen ist, welche in Spalten angeord-   12. Filtereinheit (1) nach
Anspruch 10 oder 11, net sind, dadurch gekennzeichnet, daB die
dadurch gekennzeichnet, daB die Filtereinheit Elektrodenflachengebilde (9,
9'), welche zu        in einen Halter (24) aus elektrisch leitendem den
Durchgangen in einer Reihe und einer           Material eingesetzt ist,
welcher derart ausgebil- benachbarten Reihe gehoren, immer auf einer  s0
det ist, daB die Durchgange (10) zum Durch- anderen Seite des Substrats
sind.                  fahren der Kontaktelemente des Verbinders frei sind,
und daB die ersten Elektroden (5, 5'), 7. Filtereinheit (1) nach Anspruch 4
oder 5, bei       welche entlang wenigstens eines schmalen der das Substrat
(2) mit wenigstens zwei Rei-      Randes (20, 21) des Substrats (2)
verlaufen, hen von Durchglngen versehen ist, dadurch   55     oinen
elektrischen Kontakt mit dem Halter (24)- gekennzeichnet, daB die
Elektrodenflfchenge-       schlieBen. bilde (9, 9'), welche zu den
Durchgangen einer Reihe gehoren, auf einer Seite des Substrats 9    17
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13. Filtereinheit (1) nach Anspruch 12, dadurch        al umschlieBt,
welcher mit einer Mehrzahl von gekennzeichnet, daB der Halter (24) ein
lIngli-    elektrisch leitenden Kontaktelementen (15) ver- cher Rahmen ist,
welcher durch vier Seiten         sehen ist, welche jeweils ein Kontaktende
zum (26 ....29) verbunden ist, und Anschlagelemente    Kontaktieren eines
weiteren Verbinders haben, (31, 32) hat, gogen weiche die Filtereinheit zur
5  und ein Verbindungsende fUr den AnschluB Anlage kommen kann, wobei
Sperrelemente            einer elektrischen Leitung in dem Gehause des (36)
zum Festhalten der Filtereinheit in dem       Verbinders an der Seite
haben, an der die Halter und eine Befestigungseinrichtung (65)
Verbindungsenden der Kontaktelemente liegen, vorgesehen sind, mittels
welcher der Halter an     wobei eine Filtereinheit (56) und ein Halter (24)
einem Verbinder angebracht werden kann.    10      nach einem oder mehreren
der AnsprUche 12 bis 18 angebracht ist. 14. Filtereinheit (1) nach Anspruch
13, dadurch gekennzeichnet, daB  die Anschlagelemente       20. Verbinder,
welcher ein elektrisch leitendes Ge- (31, 32) zwei Lippen (31, 32)
aufweisen, die       hiuse (50, 51) aufweist, das Gehause einen von den
schmalen Seiten des Rahmens (24) in  15    elektrisch isolierenden
Tragkorper (42) um- die Rahmenoffnung vorstehen.
schlieBt, welcher mit einer Mehrzahl von elek- trisch leitenden
Kontaktelementen (43) verse- 15. Filtereinheit (1) nach Anspruch 13 odor
14,        hen ist, welche jeweils ein Kontaktende (45) dadurch
gekennzeichnet, daB die Sperreinrich-      zum  Kontaktieren eines weiteren
Verbinders tung (36) mehrere Vorsprlnge (36) umfaBt,  20      und ein
Verbindungsende (44) zum Umschlies- J~~'  welche von den Seiten des Rahmens
nach              sen einer elektrischen Leitung in dem Gehause innen
vorstehen und welche derart angeordnet       des Verbinders an der Seite
haben, an der die sind, daB, wenn die Filtereinheit in den Halter
Verbindungsenden (44) der Kontaktelemente (24) eingesetzt ist, die
Filtereinheit zwischen    (43) liegen, wobei eine Filtereinheit (56) nach
den Anschlagelementen (31, 32) und den Vor-  25    elnem odor mehreren der
AnsprUche 1 bis 11 sprUngen (36) eingeschlossen ist.
angebracht ist, die ersten (5, 5') und die zwei- ten Elektroden (9, 9') der
Filtereinheit (56) mit 16. Filtereinheit (1) nach Anspruch 15, dadurch
dem Gehause (50, 51) und den Verbindungs- gekennzeichnet, daB die
Vorspr~nge (36) V-         enden (44) der Kontaktelemente (43, 58) je-
formige Lippen umfassen, welche in den lan-  30    weils verbunden sind.
gen Seiten des Rahmens ausgebildet sind, wahrend ausgehend von der
Eingangs6ffnung       21. Adapter, welcher ein elektrisch leitendes Ge- fUr
die Filtereinheit die langen Seiten des Rah-   hause (50) aufweist, ein
elektrisch isolierender mens mit Einschnitten (37) versehen sind, um
Tragk6rper (57) mit einer Mehrzahl von elek- die Klemmwirkung des Halters
(24) derart zu   96   trisch leitenden Kontaktelementen (58) verse-
verbessern, daB man einen zuverlassigen, gu-       hen ist, welche jeweils
sin erstes und ein zwei- ten elektrischen Kontakt zwischen den ersten
tes Kontaktende (59, 60) zum Kontaktieren ei- Elektroden (5, 5') der
Filtereinheit und dem       nes ersten und eines zweiten Verbinders je-
Halter (24) erhalt.                                weils haben, das Gehause
eine Filtereinheit 40      (56) nach einem oder mehreren der AnsprUche 17.
Filtereinheit (1) nach Anspruch 13, 14 oder 15,    1 bis 11 umschlieBt, und
die ersten (5, 5') und dadurch gekennzeichnet, daB die Seiten des
die zweiten Elektroden (9, 9') der Filtereinheit Rahmens (24) einen
derartigen Abstand von-         (56) mit dem Gehiuse (50) und den Kontakt- 



einander haben, daB der Halter passend auf         elementen (58) jeweils
verbunden sind. der Verbindungsseite eines Verbinders mit Ub-  4s lichen
Abmessungen angesetzt werden kann.       22. Adapter nach Anspruch 21, bei
dem das Ge- h~use (50) des Adapters einen ersten und oi- 18. Filtereinheit
(1) nach Anspruch 17, dadurch        nen zweiten langlichen Mantel
aufweist, wobei gekennzeichnet, daB der Halter (24) auf den        ein
elektrisch leitender, langlicher, weiterer schmalen Seiten mit Lippen (33)
versehen ist,  6o  Tragkorper (61) vorgesehen ist, welcher eine welche in
LAngsrichtung hiervon nach auBen         Offnung (62) zur Aufnahme des
isolierenden vorstehen und eine Befestigungsoffnung (35)        Tragk6rpers
(57) mit den Kontaktelementen zum Verbinden des Halters mit dem Verbinder
(58) hat, der weitere Tragk6rper (61) zwischen haben.
den ersten und zweiten M~nteln (50) angeord- 55      net und mit diesen
verbunden ist, und die 19. Verbinder (23), welcher ein elektrisch leitendes
ersten Elektroden (5, 5') der Filtereinheit mit Gehluse (25) aufweist, das
Gehiuse einen           dem weiteren Tragkorper (61) verbunden sind.
Tragk6rper aus elektrisch isolierendem Materi- 10    19                 EP
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distance telle qu'elles ne puissont pas entrer en contact electrique avec
les secondes dlec- 1. Unite de filtrage (1) pour connecteurs, qui
trodes sur la face opposae du substrat. comprend un substrat (2) en
mat~riau electri- K.    quement isolant, qui presente deux faces pla-   5
6. Unite de filtrage (1) solon la revendication 4 ou lnes opposees l'une a
l'autre, et est muni de       5, munie d'une pluralite de rangees de passa-
passages (3) destines a recevoir les eIements        ge (10), agencdes en
colonnes, caract6ris6e de contact (15, 43, 58) du connecteur, des
en ce quo les pastilles d'electrode (9, 9') ap- condensateurs 4tant
disposees sur une face           partenant aux passages dans une rangde et
plane du substrat, dans la r~gion de un ou   10     dans une rangde
adjacente sont toujours sur plusieurs des passages (3), et etant constitues
une autre face du substrat. de premieres electrodes (5, 5'), formdes par au
moins une couche de materiau dlectriquement      7. Unite de filtrage (1)
solon la revendication 4 ou conducteur, qui sc'lend sur ladite face du
5, dans laquelle le substrat (2) est muni d'au substrat et est munie de
passages plus grands   ia   moins deux rang6es de passages, caracterisee
(6) situds de maniere correspondante, des so-       en ce quo les pastilles
d'6lectrode (9, 9') ap- condes electrodes (9, 9') constituecs d'electro-
partenant aux passages d'une rangee sont si- de  espacdes  on  mat6riau
electriquement          tuees sur une face du substrat et en ce quo
conducteur, qui couvrent lesdits passages (3)        les pastilles
d'electrode appartenant & une au- dudit substrat (2) et peuvent Stre
relides aux   20  tre rangee sont situdes sur l'autre face du K>
4lements de contact (15, 43, 58) du connec-          substrat. tour, at au
moins une couche de materiau dielectrique (7) s'etendant entre les
premibres  &  Unite de filtrage (1) sclon la revendication 7, (5, 5') et
secondes (9, 9') electrodes de telle     caracterisee en ce quo le substrat
(2) est muni sorte quo les passages soient ouverts, caract6-   25  de trois
rangees de passages (10) at dans risee on co quo des condensateurs de
structu-       laquelle les pastilles d'4lectrode (9, 9') appar- res
similaires sont disposees sur l'autre face      tenant aux passages (10) de
la rangee du plane oppos6o du substrat dans la region d'un        milieu
sont situees sur une face du substrat et ou plusieurs desdits passages.
les pastilles d'electrode (9, 9') appartenant aux 30      rangees les plus
exterieures sont situdes sur 2. Unite de filtrage (1) sclon la
revendication 1,      I'autre face du substrat. caracterisee en ce quo les
pastilles d'4lectrode (9, 9') disposdes de chaque face du substrat     9.
Unite de filtrage (1) sclon la revendication 7, (2) sont agenceos de teile
sorte qu'un passage      caracterisde en ce quo le substrat (2) est muni
(3) sur chaque face du substrat (2) soit entoure   35  de quatre rangees de
passages (10), les pastil- de pastilles d'4lectrode qui pout Stre relie a
un   les d'electrode (9, 9') appartenant aux passa- soul et m6me element de
contact (15, 43, 58)         ges (10) des deux rangees les plus exterieures
du connecteur.                                      4tant situdes sur une
face du substrat et les pastilles d'dlectrode appartenant aux passages 3.
Unit4 de filtrage (1) solon la revendication 2,  40  (10) des deux rangdes
interioures 4tant situ6es 



dans laquelle les pastilles d'electrode (9, 9')     sur l'autre face du
substrat. s'6tendent le long de la paroi dudit passage, caracteriseo en ce
quo les pastilles d' dlectro-  10. Unit4 de filtrage (1) solon une ou
plusiours des de (9, 9') sur chaque face du substrat sont
revendications precddentes, caract~risde en ce relides I'une a l'autre &
travers le passage.  45   quo les premieres 6lectrodes (5, 5') situees sur
les deux faces du substrat (2) s'dtendent le 4. Unite de filtrage (1) sclon
la revendication 1,      long d'au moins un bord etroit (20, 21) du
caracterisee on ce quo les pastilles d'electrode     substrat (2). (9, 9')
situees sur chaque face du substrat (2) sont dispos6es de to1le sorte qu'un
passage   so   11. Unite de filtrage (1) selon la revendication 1, (3) soit
entoure d'une pastille d'electrode sur     dans laquelle les condensateurs
situds sur une une seulo face du substrat.                         face du
substrat (2) sont revOtus d'au moins un revOtement (13) en materiau
4lectriquement 5. Unite de filtrage (1) solon la revendication 4,
isolant, caractdrisoe on ce quo les condensa- dans laquelle les pastilles
d'6lectrode (9, 9')  as  tours situes sur l'autre face du substrat sont
s'etendent le long de la parol du passage,           revltus d'un
revAtement similaire, tandis quo caractdrisde en ce quo les pastilles
d'electrode    les premibres dlectrodes (5, 5') s'etendant le (9, 9')
s'etendent dans le passage sur une          long d'au moins un bord etroit
(20, 21) du 11    21                 EP 0 299 563 B1                   22
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l'une de l'autre que le dispositif de maintien puisse Ctre monte sur la
face de connexion 12. Unite de filtrage (1) solon la revendication 10
d'un connecteur de dimensions standard. ou 11, caracterisee en co quo
ladito unit6 de filtrage est ins6rde dans un dispositif de main-   5   1&
Unite de filtrage (1) solon la revendication 17, tion (24) en materiau
dlectriquement conduc-       caract6ris6o en ce quO ledit dispositif de
main- tour, et conforme de telle sorte quo les passa-    tien (24) est muni
sur ses faces dtroites de ges (10) pour la traversde des eiements de
lbvres (33) qui font saillie vers l'extdrieur dans contact du connecteur
solent libres et quo les     la direction longitudinale du dispositif de
main- premibres electrodes (5, 5') s'etendant le long   tO  tien, et qui
presentent un trou de fixation (35) d'au moins un bord 6troit (20, 21) du
substrat     destine & relier le dispositif de maintion au (2) entrent en
contact electrique avec le dispo-   connecteur. sitif de maintien (24). 19.
Connecteur (23) comprenant un boltier electri- 13. Unite de filtrage (1)
solon la revendication 12,  15  quement conducteur (25), ledit bolder
entou- caracteriseo en ce quo le dispositif de maintien   rant un corps de
support on materiau eloctri- (24) est constitue d'un cadre oblong limite
par    quement isolant muni d'une pluralite d'616- quatre faces (26 & 29)
et presentant des e1-      ments de contact electriquement conducteurs
ments d'arr~t (31, 32) contre lesquels l'unite     (15), chacun presentant
une extremite de de filtrage pout s'appuyer, et comportant des   20
contact destinee & entrer en contact avec un K>    elements de blocage (36)
destines & retenir         autre  connecteur, et une  extr6mite  de l'unite
de filtrage dans le dispositif de maintien  connexion destinee & la
connexion d'un fil et des moyens de fixation (65) grace auxquels
olectrique, dans le bolder duquel connecteur le dispositif de maintion pout
Stre mont6 sur      sont montes une unite de filtrage (56) et un un
connecteur.                             25      dispositif de maintien (24)
solon l'une ou plu- siours des revendications 12 & 18, du c8te ot 14. Unite
de filtrage (1) solon la revendication 13,   sont situees les extremites de
connexion des caracterise en co quo les 4ldments d'arret (31,    el6ments
de contact. 32) sont constitues de deux lbvres (31, 32) qui font saillie
depuis les faces etroites du cadre  3o  20. Connecteur compronant un bolier
electrique- (24) dans l'ouverture du cadre.                    ment
conducteur (50, 51), ledit boftier conte- nant un corps de support
electriquement iso- 15. Unite de filtrage (1) solon la revendication 13
lant (42), muni d'une pluralite d'eldments de ou 14, caract~risoe en ce quo
les moyens de        contact electriquement conducteurs (43), cha- blocage
(36) consistent en plusieurs parties en   35  cun prdsentant une extremite
de contact (45) saillie (36) saillant vers l'interieur depuis les  pour
venir on contact avec un autre connec- faces du cadre, at disposees de
telle sorte quo    tour, et une extremite de connexion (44) pour 



lorsque l'unite de filtrage est ins6ree dans ledit  la connexion d'un fil
6lectrique, dans le bottlier dispositif de maintion (24), l'unite de
filtrage   duquol connecteur, est montee une unite de soit confinoe entre
les elements d'arret (31, 32)  40  filtrage (56) solon l'une ou plusieurs
des reven- et les projections (36).                           dications 1 &
11, du c8t6 ot sont situdes les extr~mites de connexion (44) des 6l6ments
de 16. Unit6 de filtrage (1) solon la revendication 15,   contact (43), les
premieres (5, 5') et secondes caracterisee on ce quo les parties en saillie
(9, 9') electrodes de ladite unit6 de filtrage (56) (36) sont constitueos
de lvres en forme de V   45  sont relioes respectivement au bolter (50, 51)
formdes dans les faces longues du cadre, tan-      et aux extrdmit~s de
connexion (44) des 616- dis quo depuis l'ouverture d'entr6e de l'unite
ments de contact (43, 58). de filtrage, les faces longues du cadre sont
munies d'incisions (37) de fagon & am6liorer    21. Adaptateur comprenant
un bolder 6lectrique- l'effet de pincement du dispositif de maintien   50
ment conducteur (50), un corps de support (24) de telle sorte quo l'on
obtienne un contact   electriquement isolant (57) muni d'une pluralite
6lectrique fiable et efficace entre les premieres  d'elements de contact
electriquement conduc- dlectrodes (5, 5') de l'unit6 de filtrage at le
teurs (58), chacun presentant une premiere ot dispositif de maintien (24).
une seconde extr6mites de contact (59, 60) 56      pour venir en contact
respectivement avec un 17. Unite de filtrage (1) solon la revendication 13,
premier et un second connecteurs, ledit bolder 14 ou 15, caracterisee en ce
quo les faces du      contenant une unitd de filtrage (56) solon l'une
cadre (24) sont dispos~s & une tolle distance      ou plusiours des
revendications 1 a 11, dans 12    23                 EP 0 299 563 B1
24 loquol les premibres (5, 5') et secondes (9, 9') electrodes de ladite
unit6 de filtrage (56) sont reli~es respectivement au bottier (50) et I
I'6ldment de contact (58). 5 K 22 Adaptateur selon la revendication 21,
dans le- quel le botler (50) dudit adaptateur est consti- tu4 d'une
premibre et d'une seconde envelop- pas allong~es, pr~sentant un autre corps
de support dlectriquement allonge (61) muni d'une   10 ouverture (62)
destinde a recevoir le corps de support isolant (57) avec les 4lments de
contact (58), ledit autre corps de support (61) est mont4 entre et reli6
auxdites premibre at deuxibme enveloppes (50), et les premibres   t5
4lectrodes (5, 5') de ladite unit6 de filtrage sont rolises audit autre
corps de support (61). 20 25 30 35 40 45 50 55 13'    


