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connectors cannot be less than a certain area without damage to the
multi-wire flexible cables. This invention relates to an electrical
connector.  Adams (US-A- 4,776,806) discloses a low profile More
specifically, it relates to an electrical connector  connector with a
horizontal exit from the housing for and electrical connector assembly
useful for the effi-   5   a single flexible cable. "low-profile" feature
of Adams cient spatial arrangement of electrical interconnec-  guides a
flexible cable over longitudinally aligned tions between circuit-bearing
substrates.          connectors. This design is useful for decreasing the
The trend in circuit board design has been to-  space needed between
separate circuit boards to ac- wards fitting more and more electrical
circuitry in  commodate connector assemblies connected to cir- smaller and
smaller areas. Connectorassemblies are  10  cuit-bearing substrates in a
single plane. However, it used to interconnect printed circuit boards or
similar  does not permit the high density of contacts possible substrates.
Known connector assemblies are unsuit-  with multiple flexible cables
associated with a single able where circuit board space is limited or a
specific  connector assembly. design is required. In certain cases the most
space-   The present invention solves all of these difficul- efficient
placement of connector assemblies between   15  ties with an electrical
connector permitting the im- particular circuit boards is prevented by the
obstruct-  mediate side-by-side placement of high density elec- ing design
of the connector assemblies currently   trical assemblies. The connector is
designed with a available.                                         housing
containing a terminal block which may be One type of known connector
assembly uses       multi-tiered for use with multi-wire flexible cables.
multi-wire flexible cables. A multi-wire flexible cable  20  The housing
has a ramp and a chute on opposing is a substantially flat means for
carrying electrical  sides. By placing two connectors so that the chute of
current. Current Is carried from one end of the multi-  the first connector
is aligned with the ramp of the sec- wire flexible cable to the other along
its length by  ond connector, a flexible cable emerging from the first many
parallel conductors. Although a multi-wire flex-  connector is not
obstructed by the second connector, ible cable is somewhat bendable along
its length, it  25  but instead is directed over the second connector by
may not bend sufficiently to permit a desired config-  means of the ramp.
This positioning of connectors is uration of multiple assemblies without
damage to the  what is meant by the phrase "angled chute-to-ramp parallel
conductors or to contact connections en-  relationship." closed in
connector housings at either end of each     The proximity of the two
connectors in this "an- multi-wire flexible cable. Furthermore, known
assem-   30  gled chute-to-ramp relationship" may be so close that blies
with multi-wire flexible cables exiting horizontal-  they touch. Thus,
positioning of connectors on circuit- lyfrom a connectorobstruct placement
of a neighbor-  bearing substrates more densely than with previously ing
connector assembly. As a result of the obstruc-  known connectors is
possible. In addition, damage to tion, the surface area of the circuit
board is not used  multi-wire flexible cables is prevented. This result is
efficiently, design flexibility is limited, and the maxi-  35  obtained by
using in combination as specified below mum density of electrical
connections is not achiev-  a connector housing with a multi-level terminal
block able. Pressure to remove these limitations isfeltin the  for
retaining contacts which are attached to the ends industry as illustrated
by the following existing art.  of the multi-wire flexible cable
conductors. Connectors are known having a multi-level termi-   According to
the invention there is provided an nal block retaining multiple rows of
contacts. Dahlg-  40  electrical connector adapted to electrically connect
a ren et aL (US-A- 3,007,131) show the use of a multi-  circuit board with
a multi-wire electrical cable, the level terminal block for use with a
multi-wire flexible  connector having an underside adapted for connec-
cable. The multi-level arrangement permits an in-  tion to a circuit board,
characterised in that the con- creased density of contacts per assembly.
However,  nector has a chute in one side of the connector adapt- Dahlgren
et al teach nothing about a housing for the   45  ed to receive a
multi-wire flexible cable and a ramp terminal block that solves the problem
of how to ar-  opposite the chute, the ramp being arranged in rela- range a
number of terminal blocks for maximum den-  tion to the chute such that in
an arrangement in use sity on a circuit board.
of a first such connector adjacent a second such con- Massitt et al. (US-A-
4,684,181) disclose a termi-  nector, a multi-wire cable emerging from the
chute of nal block enclosed by a connector housing with a hor-  50  the
first connector may be directed over the second izontal opening for
multi-wire flexible cables. This pa-  connector by the ramp of the second
connector. tent discloses multiple flexes attached at each end to  There
now follows, by way of example only, a de- respective levels of a
multi-level supportwithina con-  scription of an embodiment of the present
invention nector. The deficiency that is readily apparent in this  with
reference to the accompanying drawings, in device is that the side-exiting
multi-wire flexible cable  55   which: obstructs placement of a second
identical connector    Figure 1 is a perspective view looking upwardly
positioned immediately side-by-side to the first.  toward the electrical
contactside of a connectorof the Therefore, the surface area needed to
position the  circuit assembly in accordance with the present in- 
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The fourth face 50 of the connector housing 14 in- Figure 2 is an enlarged
sectional view through a  cludes an angled chute 52 which is defined by
grip- central portion of two connectors of separate assem-  ping planes 54
and 55 running between the exterior blies illustrating an angled
chute-to-ramp relationship  wall 56 and the interior wall 57 of the
connector hous- of the connectors in normal operative position in ac-   5
ing 14. Within the internal cavity 48, the first housing cordance with the
present invention.              piece 26 includes pedestal supports 58
which brace Figure 3 represents a perspective view looking  the end of the
multi-wire flexible cable 10 against the upwardly toward the gripping
planes and the pedestal  load generated as the connector 8 is mounted on
the supports of the first piece of the connector housing in
circuit-bearing substrate 32. Fig. 3 shows in a per- accordance with the
present invention.       10  spective view the Interior wall 57 of the
first housing Figure 4 represents a perspective view looking  piece 26 with
pedestal supports 58. In other embodi- downwardly toward the gripping
planes and the open-  ments of the present invention, the number of pedes-
ing of the second piece of the connector housing in  tal supports 58
corresponds to the number of multi- accordance with the present Invention.
wire flexible cables 10 terminating in a connector 8. Figure 5 represents a
side elevation view of two   15  Other means for bracing the multi-wire
flexible cable assemblies in an angled chute-to-ramp relationship  10 are
also envisaged. secured to circuit-bearing substrates in accordance  The
connectors 8 and 8' are shown in Fig. 2 in the with the present invention.
normal operative position of a chute-to-ramp relation- Figure 1 represents
a connector of the present in-  ship. The expression "chute-to-ramp
relationship" vention designated generally therein by the reference  20
means that the chute 52 of connector 8 fits imme- character 8. As shown,
connector 8 terminates the  diately adjacent to the ramp 16' of connector
8', per- end of a multi-wire flexible cable 10 of the type having  mitting
the multi-wire flexible cable 10 to exit from a plurality of parallel
conductors 12 across its width  chute 52 without obstruction. The ramp 16
and chute W. The connector 8 includes a connector housing 14  52 permit the
correct spatial relationship of neighbor- In the form of a parallelipiped
and contains various  25  ing connectors so that there are no deforming
stress- sub-components described more fully In relation to  es or pressures
on elements of the invention pro- Figures 2,3,4 and 5. The connector
housing 14 has a  duced by the geometry of the connector configura- ramp 18
joining a first face 18 and a second face 20  tion on the circuit-bearing
substrate 32. The multi-wi- by truncating one cornerof the connectorhousing
14,  re flexible cable 10 of connector 8 is Instead guided and a third face
22 defining an opening 24. The con-  30  over the connector 8' by the ramp
16'. The angle and nector housing 14 is divided into a first housing piece
direction of the ramp 16' and the angle and direction 26 and second housing
piece 28 which enclose one  of the chute 52 are substantially the same when
end of multi-wire flexible cable 10. First housing piece  measured with
reference to the third face 22 of the 26 includes ramp 16. Second housing
piece 28 in-  connector housing 14. i.e. the angle and the direction cludes
opening 24. Housing pieces 26 and 28 are  35  of these elements differ with
respect to immediately formed of suitable materials such as die-cast zinc
or  adjacent connectors by no more than 20 degrees in aluminum and are held
togetherwith fastening means  preferred embodiments. The angle accommodates
such asjoining screws 30. Connector 8 is oriented on  the number of the
levels of the terminal block 60' and a circuit-bearing substrate 32 with
positioning means  the total height of the connector 8'. Additionally, the
such as guide pins 34 whichfit into recesses 38. Once  40  height of chute
52 from the third face 22 corresponds positioned, fastening means such as
jack screws 38  to the height of ramp 16' from the third face 22' such are
tightened into threaded apertures 40 in the circuit-  that the
chute-to-ramp relationship of the connectors bearing substrate 32 to secure
connector 8. Deflec-  8 and 8' is maintained. tion supports 42 cushion the
housing upon attach-    Figure 2 additionally shows spacer comb 44 sup-
ment of the connector 8 to the circuit-bearing sub-  45  porting terminal
block 60 within the connector hous- strate 32.
ing 14. The terminal block 60 is formed of a suitable Fig. 1 further
illustrates the spacer comb 44  non-conductive material such as
polyetherimide or which is supported within the opening 24 of the sec-
liquid crystal polymer. In the embodiment shown in ond housing piece 28.
Spacer comb 44 is made of   Fig. 2, the terminal block 60 has a tiered
surface with suitable materials, preferably a non-conductive poly-  50  two
levels or steps 62a and 62b, each level 62 to sup- ester material, and has
a plurality of through passag-  port the attachment of one end of a
multi-wire flexible es 46.                                            cable
10. The term "tiered" means that the terminal Figure 2 illustrates, In
accordance with the pres-  block has more than one level arranged in
steadilyas- ent invention, an enlarged sectional view through the  cending
order. Other embodiments of the present in- 



central portion of two substantially similarconnectors  55  vention may
have a terminal block 60 with a single 8 and 8'.
level orwith multiple levels the numberof levels of any In Figure 2, first
housing piece 26 and second  terminalblock 60 correspondingtothenumber of
mul- housing piece 28 are joined to form internal cavity 48.  ti-wire
flexible cables 10 received Into the chute 52. 3    5                  EP 0
398 473 B1                 6 The terminal block 60 retains contacts 64 in a
show gipping planes 54 and 55 which guide the multi- plurality of through
passages 66. The contacts 64 are  wire flexible cable as it exists from the
connector made of a suitable material such as beryllium copper.  housing
14. The contacts 64 may include suitable forms such as   In a preferred
embodiment of the invention, the a pin-and-spring, cylindrical, triple
beam, square pins,   5   number of levels 62 on the terminal block 60
equals blade and bifurcated fork type, and other contact  the number of
multi-wire flexible cables 10 received types. The pin-and-spring type of
contact 64 is illu-  into the chute 52 and also equals the number of ped-
strated in Fig. 2, the pin end 68 protruding from the  estal supports 58 of
each connector. The distance be- tiered surface of the terminal block 60
intothe Internal  tween gripping planes 54 and 55 of chute 52 is at least
cavity 48 of the connector housing 14 for attachment  10  as thick as the
thickness of the total number of multi- to a corresponding conductor 12 of
a multi-wire flex-  wire flexible cables 10 received by associated con-
ible cable 10. One embodiment of the present inven-  nector 8. tion has a
multi-wire flexible cable with parallel con-  Two electrical assemblies in
accordance with the ductors 12 between laminae (not illustrated) made of
instant Invention are shown in Fig. 5 and designated a polyimide and ground
planes (not illustrated) prefer-  15  generally therein by the reference
characters 74 and ably made of a silverepoxy. The spring end 70ofeach  74'.
As shown, assembly 74 includes atleast one mul- contact 64 protrudes from
the opposite side of the ter-  ti-wire flexible cable 10 connected at each
end to a minal block 60 through opening 24 for contact with the  connector
8. The length or the direction of the flexible circuit-bearing substrate
32. The spacercomb 44 pro-  cable 10 can be altered to offset the placement
of the tects the contacts 64 from damage upon attachment  20  connector 8
at each end of the flexible cable 10. This of the connector 8 to a
circuit-bearing substrate 32.  feature also enhances variety in design of
assembly The contacts 64 are organized in a subarray of  configurations.
Assembly 74' fits immediately side- rows and columns (unnumbered) of
alternating signal  by-side with assembly 74 efficiently using space for
and ground contact palm with a ground column pre-  the stacking of the
assemblies. Fig. 5 also illustrates ferably in the outside or end position.
Each contact  25  how the ramp 16 of the connector 8a permits the un-
column is separated from an adjacent column by a  obstructed exit of the
multi-wire flexible cables 10' suitable distance. Each contact row is
separated from  from connector 8'a. The width dimension of the ramp an
adjacent row by a suitable distance. The contacts  16 is largerthan the
cross section width dimension W 64 are further arranged so that one
subarray of con-  of the flexible cable 10. The ramp 16 supports and tacts
64 is retained in each level 62 of the terminal  30  guides the flexible
cable 10 in immediate side-by-side block 60 as illustrated in Fig.
2.Asubarrayof contacts  configurations of the connectors 8 of the present
in- 64 is attached at their pin end 68 by known means to  vention. Fig. 5
illustrates how assemblies 74 and 74' the conductors 12 of the
corresponding multi-wire  may interconnect the circuit-bearing substrates
32 flexible cable 10. The circuit-bearing substrate 32  and 32' which are
in two different planes. Assemblies contains conductive traces (not shown)
aligned for  35   may also interconnect circuit-bearing substrates in
connection with contacts 64.                      the same plane.
Aseparator72 is positionedoverthe joining ofthe    Those skilled in the
art, having the benefit of the contact pin end 68 with the multi-wire
flexible cable 10  teachings of the present invention as described, can to
protect an adjacent multi-wire flexible cable 10  effect numerous
modifications thereto. These modi- from damage during handling, placement,
and con-  40  fications are to be construed as being encompassed nection to
the circuit-bearing substrate 32. The sep-  within the scope of the present
invention as set forth arator 72 also protects the joining of the pin end
68  in the appended claims and interpreted by the de- and the multi-wire
flexible cable 10 from damage.  scription and drawings. Figs. 3 and 4, are,
respectively, perspective views of the interior wall 57 of the first
housing piece  45 26 and second housing piece 28, and also Illustrate
Claims the placement of various passages in the connector housing 14. Jack
screw 38 fits through passage 39 for  1. An electrical connector (8)
adapted to electrically securing into threaded aperture 40 in the
circuit-bear-  connect a circuit board with a multi-wire electrical ing
substrate. Joining screws 30 are introduced into  50  cable (10), the
connector having an underside 



threaded housing apertures 31 in the first housing   adapted for connection
to a circuit board, charac- piece 26 and the second housing piece 28. Guide
pins  terised in that the connector has a chute (52) in fit Into
cylindrical spaces 35 in the first housing piece  one side of the connector
adapted to receive a 26 and the second housing piece 28. The end of the
multi-wireflexible cable and a ramp (16) opposite guide pin 34 which
protrudes from the third face 22  55  the chute, the ramp being arranged in
relation to of the connector 8 fits into the substrate recess 36.  the
chute such that In an arrangement in use of a Deflection supports 42 fit
into recesses 43 in the third  first such connector (8) adjacent a second
such face of the connector housing 14. Figs. 3 and 4 also  connector (8'),
a multi-wire cable emerging from 4    5                   EP 0 398 473 B1
6 The terminal block 60 retains contacts 64 in a  show gripping planes 54
and 55 which guide the multi- plurality of through passages 66. The
contacts 64 are  wire flexible cable as it exists from the connector made
of a suitable material such as beryllium copper.  housing 14. The contacts
64 may include suitable forms such as     In a preferred embodiment of the
invention, the a pin-and-spring, cylindrical, triple beam, square pins,   5
number of levels 62 on the terminal block 60 equals blade and bifurcated
fork type, and other contact  the number of multi-wire flexible cables 10
received types. The pin-and-spring type of contact 64 is illu-  into the
chute 52 and also equals the number of ped- strated in Fig. 2, the pin end
68 protruding from the  estal supports 58 of each connector. The distance
be- tiered surface of the terminal block 60 into the internal  tween
gripping planes 54 and 55 of chute 52 is at least cavity 48 of the
connector housing 14 for attachment  10  as thick as the thickness of the
total number of multi- to a corresponding conductor 12 of a multi-wire
flex-  wire flexible cables 10 received by associated con- ible cable 10.
One embodiment of the present inven-  nector 8. tion has a multi-wire
flexible cable with parallel con-  Two electrical assemblies in accordance
with the ductors 12 between laminae (not illustrated) made of  instant
invention are shown in Fig. 5 and designated a polyimide and ground planes
(not illustrated) prefer-  15  generally therein by the reference
characters 74 and ably made of a silver epoxy. The spring end 70 of each
74'. As shown, assembly 74 includes at leastone mul- contact 64 protrudes
from the opposite side of the ter-  ti-wire flexible cable 10 connected at
each end to a minal block 60 through opening 24 for contactwith the
connector 8. The length or the direction of the flexible circuit-bearing
substrate 32. The spacer comb 44 pro-  cable 10 can be altered to offset
the placement of the tects the contacts 64 from damage upon attachment  20
connector 8 at each end of the flexible cable 10. This of the connector 8
to a circuit-bearing substrate 32.  feature also enhances variety in design
of assembly The contacts 64 are organized in a subarray of  configurations.
Assembly 74' fits Immediately side- rows and columns (unnumbered) of
alternating signal  by-side with assembly 74 efficiently using space for
and ground contact pairs with a ground column pre-  the stacking of the
assemblies. Fig. 5 also illustrates ferably in the outside or end position.
Each contact  25  how the ramp 16 of the connector 8a permits the un-
column is separated from an adjacent column by a   obstructed exit of the
multi-wire flexible cables 10' suitable distance. Each contact row is
separated from  from connector 8'a. The width dimension of the ramp an
adjacent row by a suitable distance. The contacts  16 is larger than the
cross section width dimension W 64 are further arranged so that one
subarray of con-  of the flexible cable 10. The ramp 16 supports and tacts
64 is retained in each level 62 of the terminal  30  guides the flexible
cable 10 in Immediate side-by-side block 60 as illustrated in Fig. 2.
Asubarray of contacts  configurations of the connectors 8 of the present
In- 64 Is attached at their pin end 68 by known means to  vention. Fig. 5
Illustrates how assemblies 74 and 74' the conductors 12 of the
corresponding multi-wire   may interconnect the circuit-bearing substrates
32 flexible cable 10. The circuit-bearing substrate 32  and 32' which are
in two different planes. Assemblies contains conductive traces (not shown)
aligned for  35   may also interconnect circuit-bearing substrates in
connection with contacts 64.                       the same plane.
Aseparator72 Is positioned overthe joining ofthe    Those skilled in the
art, having the benefit of the contact pin end 68 with the multi-wire
flexible cable 10  teachings of the present invention as described, can to
protect an adjacent multi-wire flexible cable 10  effect numerous
modifications thereto. These modi- from damage during handling, placement
and con-  40  fications are to be construed as being encompassed nection to
the circuit-bearing substrate 32. The sep-  within the scope of the present
invention as set forth arator 72 also protects the joining of the pin end
68  in the appended claims and interpreted by the de- and the multi-wire
flexible cable 10 from damage.  scription and drawings. Figs. 3 and 4, are,
respectively, perspective views of the interior wall 57 of the first
housing piece   45 26 and second housing piece 28, and also illustrate
Claims 



the placement of various passages in the connector housing 14. Jack screw
38 fits through passage 39 for  1. An electrical connector (8) adapted to
electrically securing into threaded aperture 40 in the circuit-bear-
connect a circuit board with a multi-wire electrical ing substrate. Joining
screws 30 are introduced Into  50  cable (10), the connector having an
underside threaded housing apertures 31 in the first housing     adapted
for connection to a circuit board, charac- piece 26 and the second housing
piece 28. Guide pins   terised in that the connector has a chute (52) In
fit into cylindrical spaces 35 in the first housing piece  one side of the
connector adapted to receive a 26 and the second housing piece 28. The end
of the     multi-wire flexible cable and a ramp (16) opposite guide pin 34
which protrudes from the third face 22   55  the chute, the ramp being
arranged In relation to of the connector 8 fits into the substrate recess
36.  the chute such that in an arrangement in use of a Deflection supports
42 fit into recesses 43 in the third  first such connector (8) adjacent a
second such face of the connector housing 14. Figs. 3 and 4 also
connector (8'), a multi-wire cable emerging from 4    7
EP 0 398 473 B1                 8 the chute (52) of the first connector may
be direct-  of gripping teeth. ed over the second connector by the ramp
(16') of the second connector.                        7. An electrical
connector as claimed in any of claims 2 to 6, wherein the first piece (26)
of the 2. An electrical connector as claimed in claim 1 fur-   5  housing
has a pedestal support (58) directed into ther comprising:
the internal cavity, the pedestal support having a a connector housing (14)
in the form of a    width approximately as wide as and running tra-
parallelipiped having the ramp (16) joining a first  verse to the
multi-wire flexible cable so that the face (18) and a second face (20) by
truncating     pedestal support braces the multi-wire flexible one cornerof
the connector housing (14), the par-  10  cable and the terminal block and
counters the allelipiped having an internal cavity (48), the in-  load
generated upon the securing of the connec- ternal cavity accessed through
an opening (24) in  tor to a circuit substrate. a third face (22) of the
connector housing oppo- site to the first face of the connector housing,
the  8. An electrical connector as claimed in any preced- internal cavity
also accessed through the chute  15  ing claim, wherein said ramp (16) and
chute (52) (52) in a fourth face (50) opposite to the second  are arranged
with respectto each othersuch that, face of the connector housing, the
angle of the    in an arrangement in use of the chute of a first ramp and
the angle of the chute being about the    such connector adjacent the ramp
of a second same as measured with respect to the third face    such
connector, the connectors may touch with- (22) of the connector housing and
the distance   20  out the second connector obstructing the emer- from the
third face to the chute on the fourth face  gence of a multi-wire flexible
cable from the corresponding to the distance from the third face  chute of
the first connector. to the ramp on the second face; a terminal block (60)
positioned within the  9. A series of electrical connectors comprising two
internal cavity (48) and adapted forattachment to  25  or more of the
connectors as claimed in any pre- one end of a flexible cable;
ceding claim placed in adjacent, angled chute-to- an array of electrical
contacts (64) sup-    ramp relationship on an electrical circuit-bearing
ported by the terminal block, one end of the con-  substrate. tacts
protruding from the terminal block and ex- tending through the opening in
the third face for  30  10. An electrical connector assembly for intercon-
engagement with the electrical circuit-bearing     necting electrical
circuit-bearing substrates com- substrate, the other end of the contacts
protrud-  prising: ing from the terminal block for attachment with
a multi-wire flexible cable having a plural- one end of the multi-wire
flexible cable.          ity of parallel conductors across its width; and
35           a connector as set forth in any of claims 1 3. An electrical
connector as claimed in claim 1 or   to 8 attached atone or both of the
ends of the mul- 2, wherein the chute (52) is dimensioned to per-   ti-wire
flexible cable. mit passage of a plurality of flexible cables into the
internal cavity, and the terminal block (60) is  11. An electrical
connector assembly as claimed in tiered for attachment of each flexible
cable to a   40  claim 10 wherein said cable is formed integral separate
step of the tier.                         with one or both of the
connectors. 4. An electrical connector as claimed in claim 1, 2 



or 3 wherein a spacer comb (44) Is located within  Patentansprfiche the
internal cavity.                       45 1. Elektrischer Verbinder (8),
der daffir ausgebildet 5. An electrical connector as claimed in any of
ist, eine Lelterplatte mit einem vieladrigen elektri- claims 1 to 4,
wherein the connector housing       schen Kabel (10) zu verbinden, wobel
derVerbin- comprises a first piece (26) and a second piece    der eine
Unterseite aufwelst, die dafur geelgnet (28) joined together to define the
internal cavity  50  ist, um elne Verbindung mit einer Leiterplatte her-
(48), the first piece including the first face, the  zustellen, dadurch
gokennzeichnht, dal der ramp, part of the second face, and the upper por-
Verbinder einen Schacht (52) in elner Seite des tion of the Fourth face,
and the second piece in-  Verbinders aufweist, der dafur ausgebildet ist,
cluding the third face, the remainder of the sec-  um ein flexibles
vieladriges Kabel aufzunehmen, ond face, and a lower portion of the fourth
face.  55  und eine Rampe (16) gegen~ber dem Schacht aufweist, wobei die
Rampe in Relation zu dern 6. An electrical connector as claimed in any
preced-   Schacht so angeordnet ist, daB bel elner Anord- ing claim wherein
the chute comprises an array     nung, in derein
ersterderartigerVerbinder(8) ne- 5    9                   EP 0 398 473 B1
10       1 I!I1II IAIII 11111 p1 * C   L  M   S* ben elnem zweiten
derartigen Verbinder (8') ver-   hfusetbil (28) aufweist, die
aneinandergeffgt wendet wird, ein aus dem Schacht (52) des er-     sind, um
den internen Hohlraum (48) zu definis- sten Verbinders herausragendes
vieladriges Ka-    ren, wobel das erste Gehauseteil eine erste FIa- bel
durch die Ramps (16') des zweiten Verbin-     che,dle Ramps, einen Tell der
zwelten Flache ders Ober den zweitsn Verbinder gelenkt wird.  c  und den
oberen Abschnitt dervierten Flache, und das zweitb Gehiuseteil die dritte
Flache, den 2. Elektrischer Verbinder nach Anspruch 1, mit        Rest der
zweiten Fliche und einen unteren Ab- elnem Verbinder-Gehause (14) in Form
ei-     schnitt der vierten Flache umfaBt. nes Paralleliplpeds mit einer
Ramps (16), die sich an sine erste Flfche (8) und sine zweite Flfche   10
6. ElektrischerVerbindernach Irgendelnem dervor- (20) anschlie~t, Indem
sine Ecke des Verbinder-    hergehendenAnsprfche, beidemderSchachtei-
Gehauses (14) abgeflacht ist, wobei das            ne Anordnung von
Greif-Zfhnen aufweist. Parallelipiped einen Internen Hohlraum (48) auf-
weist und der interne Hohiraum Ober sine 6ff-  7. ElektrischerVerbinder
nach irgendeinem derAn- nung (24) in einer dritten Flache (22) des Verbin-
15  sprfche 2 bis 6, be! dem das erste Gehiusetell der-Gehauses gegenfber
der ersten Fliache des     (26) des Gehiuses sine FuBstftze (58) besitzt,
Verbinder-Gehiluses zuganglich bst, und wobel     die in don internen
Hohiraum hinsingerichtet let, der Innere Hohiraum auch fber den Schacht
(52)    wobei die FuBIsttze sine Weit oder Breite be- in elner vierten
FlAche (50) gegenfber der zwei-  sitzt, die etwa genauso welt oder breit
ist wie das ten Flache des Verbinder-Gehauses zuganglich   20  flexible
vieladrige Kabel und quer zu diesem ver- let, wobei der Winkel der Ramps
oder Rampen-      liuft, so daB die FuBstftze daes flexible vieladrige
flache und derWinkel des Schachtes etwa gleich     Kabel und den
Terminal-Block aneinander kiam- sind und zwar gemessen in bezug auf die
dritte    mert und der Belastung entgegenwirkt, die nach Fliche (22) des
Verbinder-Gehauses, und wobei     Befestigung des Verbinders an einem
Schal- der Abstand von der dritten Fliche zu dem   25    tungssubstrat
erzeugt wird. Schacht in der vierten Flache dem Abstand von derdritten
Fliche zur Ramps an derzwelten Fli-  8. ElektrischerVerbindernach
irgendeinem dervor- che entspricht,
hergehenden Ansprfche, bel dem die Ramps einem Terminal-Block(60), der
innerhalb      (16) und der Schacht (52) relativ zusinanderder- des
internen Hohlraums (48) angeordnet ist und   30  art angeordnet sind, daB
bei einerAnordnung, bei fflr eine Befestigung an einem Ends sines flexib-
der der Schacht sines ersten solchen Verbinders len Kabels ausgebildet lt,
nahe der Ramps sines zweitsn solchen Verbin- einerAnordnung von
elektrischen Kontak-      ders verwendet wird, sich die Verbinder berfhren
ten (64), die durch den Terminal-Block gehaltert   konnen, ohne daB der
zweite Verbinder den Aus- sind, wobel sin Ends der Kontakte aus dem Ter-
35  tritt des flexiblen vieladrigen Kabels aus dem minal-Block herausragt
und sich durch die 6ff-     Schacht des ersten Verbinders behindert. nung
in der dritten Flache hindurch erstreckt ffr einen Angriff an das sine
elektrische Schaltung  9. Eine Relhe von elektrischen Verbindern mit zwei 



tragende Substrat und wobei das andere Ends        oder mehreren der
Verbinder, nach irgendelnem der Kontakte aus dem Terminal-Block herausragt
40  der vorhergehenden Ansprfche, die in einer be- ffr sine Befestigung an
einem Ends des flexiblen   nachbarten,   abgswinkelten    Schacht-zu-
vieladrigen Kabels.                                Rampen-Beziehung auf
sinem sine elektrische Schaltung tragenden Substrat angeordnet sind. 3.
Elektrischer Verbinder nach Anspruch I oder 2, bel dem der Schacht (52) so
dimensionbert ist, um   45  10. Elektrische Verbinder-Anordnung zum Verbin-
den Durchgang einer Vieizahl flexibler Kabel in    den von elektrische
Schaltungen tragenden Sub- den internen Hohiraum hinein zu erlauben, und
straten, mit beldem derTerminal-Block(60) gestapeltausge-            einem
flexiblen vieladrigen Kabel, wel- bildet let fMr eine Befestigung jedes
flexiblen Ka-  ches sine Vielzahl von parallelen Leitern fiber bels an
einer getrennten Stufe des Stapels.  50   seine Breite hinweg aufweist, und
mit einem Verbinder nach irgendeinem der 4. Elektrischer Verbinder nach
Anspruch 1, 2 oder     Ansprfche 1 bis 8, der an einem odor an beiden 3,
bel dem sin Abstandshaltbr-Kamm (44) inner-     Enden des flexiblen
vieladrigen Kabels ange- halb des internen Hohiraums gelegen let.
bracht ist. 55 5. ElektrischerVerbinder nach irgendelnem derAn-   11.
Elektrische Verbinderanordnung nach Anspruch sprfche I bis 4, bei dem des
Verbinder-Gehause     10, bei der das Kabel elnstfIckig mit einem oder ein
erstes GehAuseteil (26) und sin zweltes Ge-    beiden Verbindern
ausgebildet ist. 6    11                 EP 0 398 473 B1                 12
I 111111 111111111 l11 1111 Rovendications
interne, et le bloc de connexion (60) forme des marches pour la fixation de
chaque cAble souple 1. Connecteur 6lectrique (8) conqu pour reller 6lec-  A
un niveau distinct des marches. triquement une plaquette de circuit imprime
avec un cable 61ectrique multiconducteur (10), Ie   s   4. Connecteur
6lectrique solon la revendication 1,2 connectour ayant une partie de
dessous conque     ou 3, dans lequel un peigne d'6cartement (44) est pour
etre reliee A une plaquette de circuit impri-  dispose a l'interieur de la
cavite interne. me, caracterise en co quo le connectour compor- to un
conduit Incline (52), d'un cdtA du connec-  5. Connecteur electrique solon
l'une quelconque tour, concue pour recevoirun cAble multiconduc-  1o  des
revendications I A 4, dons loquel le carterde tour souple et une ramps (16)
A Ioppose de la de-  connectour comprend une premlire plce (26) et clivite,
la rampe etant disposee par rapport au   une seconde piece (28) reliess
l'une A 'autre conduit incline de tolle fagon que, dans une dis-  pour
definir la cavit6 intorne (48), la premiere pib- position d'utilisation
d'un tel premier connecteur  ce compronant la premiere face, la rampe, une
(8) adjacent A un tel second connectbur (8'), un   15  partie de la
deuxieme face, et la partie superieure cAble multiconducteur debouchant du
conduit in-   de la quatrieme face, la seconds place compre- cMn (52) du
premier connecteur pout etre dirig6   nant la troisibme face, le rests de
la deuxibme au-dessus du second connecteur par la rampe       face, et une
partie inferleure de la quatrieme (18') du second connectbur.
face. 20 2. Connectsur Alectrique selon la revendication 1,  6. Connecteur
electrique solon 'une quelconque comprenant en outre:
des revendications precedentes, dans lequel Is un bottiler de connectour
(14) ayant la for-  conduit Incilne comprend une rangee de dents me d'un
parallelhpipede comportant une rampe      d'accrochage. (16) reliant une
premibre face (18) et une deuxie-  25 me face (20) en tronquant un coin du
bottier de  7. Connecteur electrique solon l'une quelconque connecteur
(14), le parallelepipede comportant    des revendications 2 A 6, dans
lequel la premiere une cavite interne (48), accedant par une ouver-  piece
(26) du boltier comports un support de ture (24) A une troisleme face (22)
du carter de  base (58) qui fait saellie dans la cavftA Interne, ce
connecteur A 'oppose de la premiere face de ce  30  support de base ayant
une largeur approximati- carter de connecteur, la cavite Interne accedant
vement aussi importantb quo celle du cable sou- aussi par le conduit
inclinA (52) A une quatrieme  pie multiconducteur et se trouvant en travers
de face (50) A l'oppose de la seconde face de co car-  celui-ci, de sorte
que le support de base serre le ter de connecteur, l'angle form6 par la
rampe et  cAble souple multiconducteur et le bloc de 



I'angle forme par le conduit incline par rapport A   3S  connexion et
s'oppose A la charge creee lors de la trobleme face (22) etant A peu pres
les me-    la fixation du connecteur sur un substrat de cir- mes, et la
distance entre la troisieme face et le  cuit imprime. conduit inciine sur
la quatrieme face correspon- dant A la distance entre la troisieme face et
la  8. Connecteur Alectrique selon l'une quelconque rampe sur la seconde
face;                40      des revendications precedentes, dans loquel
la- un bloc de connexion (60) disposA A l'inte-  dite rampe (16) et ledit
conduit Incline (52) sont rieur de la cavite interne (48) et conqu pour
etre  disposes l'un par rapport a l'autre de sorts que, fixe A une
extremite d'un cAble souple;           dans une disposition d'utilisation
du conduit inci- une rangee de contacts electriques (64)      ne d'un tel
premier connectsur adjacent A la ram- supportes par le bloc de connexion,
une extremi-  45  pe d'un tel deuxibme connecteur, lea connecteurs tA des
contacts faisant saillie A partir du bloc de  peuvent se toucher sans que
le second connc- connexion et s'Atndant par l'ouverture prevue    tour
empeche la sortie d'un cable multiconduc- dans la troisieme face
pourveniren prise avec le  teursouple du conduit IncdinA du premierconnec-
substrat portant le circuit Imprime Alectrique,   tour. I'autre extremite
des contacts faisant saillie A   5o partir du bloc de connexion pour venir
en prise  9. Skei de connecteurs Alectriques comprenant avec I'extremite du
cable multiconducteur swu-    deux ou plusieurs connecteurs selon l'une
quel- pIe.                                              conque des
revendications precedentes, instal- les do tello fagon que lea conduits
inclines sont 3. Connectsur electrique salon la revendicatlon 1  55
adjacents aux rampes avec la meme pente, sur ou 2, dana lequel le conduit
inMine (52) eat di-  un substrat porteurde circuit imprim electrique.
mensionne pour permettre le passage d'une plu- ralite de cables souples A
l'lnterieur de la cavith  10. Ensemble de connecteurs electriques pour
relier 7    13                  EP 0 398 473 B1                14       I
I!III   11     1I des substrats porteura de circuit imprm6 6lectri- que
comprenant un cAble souple multiconducteur ayant une pluralite de
conductours paralieles en travers de sa largeur; et
5 un conneotour tel quo present6 dans I'une quelconque des revendications 1
a 8, fix6 & I'une des extr6mites ou aux deux extrhmit6s du cable souple
multboonducteur. 10 11. Ensemble de connecteurs electriques selon lare-
vendication 10, dans loquel ledit cable eat d'une seule plice avec l'un des
connecteurs ou avec les deux. 15 20 25 30 35 40 45 50 55 8    


