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HIGH DENSITY HIGH PERFORMANCE TELECOMMUNICATIONS/DATA LINKAND CONNECTOR
WITH TAP AND CONTACTDISPLACEMENTASSEMBLY 10 The invention relates to a high
density high performance telecommunications data processing and connector
assembly with tap and contact displacement assembly and to a process of
forming it. Commercial space is often provided as open floor areas.  These
are often 15   divided into work areas (cubicals). The occupant of the
commercial space typically determines the most efficient use of the floor
space for its own needs and selects how the floor space is to be divided
into smaller working areas through the use of portable wall panels and
similar structures. So called "systems" furniture is used for dividing 99 0
1 936-6   1    large floor spaces into smaller work areas (cubicals).
Systems furniture arrangements typically utilize interior upright
space-dividing panels which connect together serially, through two panel
straight or angled connections, or through suitable three- or four- panel
connections to define a large plurality of individual work areas. Such
panels are 5   typically less than floor-to-ceiling height and cooperate
with other furniture components to define an equipped work area. Each work
area must be supplied with adequate electrical power and communication
cabling. Various systems and components have been developed including
modular electrical systems which cooperate with and which readily mount on
10  the panels. This allows the panels to be reconfigured and allows the
supply of power to the work areas. 



Systems have been proposed to avoid the use of a large number of
conventional four pair communication cables fed through floor conduits or
ceiling clearance spaces to the various work areas. Examples of such prior
art attempts include the systems and 15  devices disclosed in U.S. Patent
Nos. 5,272,277; 5,160,276 and 4,928,303. Numerous systems have been
proposed relating to power lines and systems furniture. Many of these
systems include features which solve particular problems relating to power
transmission and distribution with systems furniture. U.S. Patent 4,781,609
discloses a multicircuit electrical system which is used 20   with wall
panels. The electrical system is a seven conductor system employing three
live and three neutral conductors for defining three separate electrical
circuits each having a separate neutral. A portable power tap unit (a
receptacle unit) can be plugged 2    3 into the power block for selective
engagement with any one of the three circuits. Although this system
provides great advantages with regard to power and selecting one of the
various circuits at the location, after the wall panels are put into place,
using the tap feature, the system involves a great many components and is
particular to the power distribution problem. U.S. Patent 5,236,370
discloses another electrical system for use with interior space dividing
walls. The system is prefabricated and includes elongate harnesses mounted
within channels which extend interiorly of the space-dividing members.
Adjacent harnesses are electrically joined by flexible electrical jumpers
which create plug like connections with power blocks. This system provides
significant advantages as to ease of use. However, the system again
includes numerous components which adds significant expense. Additionally,
the system again includes features which are 



directed toward power distribution and problems associated with power
distribution. The invention is therefore based on the technical problem of
providing a high density high performance transmission and connector system
with high contact density for telecommunication and data applications, the
connector having a good physical and electrical connection, so that
transmission parts can be connected with a consistently high signal
quality, even in the case of radio-frequency applications, and the system
allowing a simple tapping of signals at the connector, as well as of
providing a production process for the assembly. The solution to the
technical problem is provided by features of the independent Claims.
Further advantageous developments emerge from the subclaims. REPLACEMENT
SHEET    4 It is an object of the invention to provide a high density high
performance transmission and connector system for telecommunications and
data applications, wherein the connector provides a good physical and
electrical connection such that transmission portions can be linked while
maintaining high 5  signal quality, even for high frequency applications
and which system allows for a simple tapping of signals at the connector.
According to the invention in a first aspect, there is provided a
telecommunications/data link and connector assembly, comprising a CDA
assembly cable comprising a plurality of transmission lines, first and
second 10  interface end assemblies, which are respectively disposed at
first and second ends of the CDA assembly cable and respectively comprise a
contact alignment body including a line end and an interface end, contact
elements, which are respectively located at the end, are respectively
disposed 



on said contact alignment body and extend from a position adjacent to said
line 15  terminal end toward said interface end, each contact element being
movable between a contact position and a non-contact position, each contact
element comprising a contact area and a line connection area for an
electrical connection with a line, a housing, which is located at the
respective ends, said contact alignment body being disposed at the second
end in a locked position, 20  and the housings of the first and/or second
end of the telecommunications/data link and connector assembly being
designed such that they can be mated with first and/or second ends of a
further telecommunications/data link and connector assembly, the respective
contact elements in the mated state being contacted in the contact area and
a tap being able to be inserted between said 25  contact elements, allowing
electrical signals to be tapped from said contact elements and wherein said
assembly comprises a wire guide, the CDA assembly cable being designed as
twisted wire pairs with pair terminal ends, said wire guide having a wire
entry side and a narrower wire connection side, said wire guide defining
wire paths of substantially equal length from said wire 30  entry side to
said wire connection side and said wire guide being disposed between said
CDA assembly cable and said contact alignment body. According to the
invention in a second aspect, there is provided a telecommunications/data
link and connector assembly, comprising a CDA    5 assembly cable
comprising a plurality of transmission lines, first and second interface
end assemblies, which are respectively disposed at first and second ends of
the CDA assembly cable and respectively comprise a contact alignment body
including a line end and an interface end, contact 



5  elements, which are respectively located at the end, are respectively
disposed on said contact alignment body and extend from a position adjacent
to said line terminal end toward said interface end, each contact element
being movable between a contact position and a non-contact position, each
contact element comprising a contact area and a line connection area for an
electrical 10  connection with a line, a housing, which is located at the
respective ends, said contact alignment body being disposed at the second
end in a locked position, and the housings of the first and/or second end
of the telecommunications/data link and connector assembly being designed
such that they can be mated with first and/or second ends of a further
telecommunications/data link and 15  connector assembly, the respective
contact elements in the mated state being contacted in the contact area and
a tap being able to be inserted between said contact elements, allowing
electrical signals to be tapped from said contact elements and wherein said
contact elements are associated with contact displacement means for moving
said contact elements, allowing said contact 20  elements to move between
said contact position and said non-contact position and insertion of said
tap and wherein said contact displacement means comprises a contact opening
device which comprises a tapping surface including camming/locking posts,
said tap comprising a contact opening device engaging surface with post
receiving openings, a tap transmission line and 25  contact portions, said
contact opening device engaging surface cooperating with said
camming/locking posts of said tapping surface upon insertion of said tap to
move said contact elements into a non-contact position and to move said
contact element into a tapping position upon further insertion of said tap,
said posts extending into corresponding post receiving openings, whereby
said 30  contact elements return to a contact position and said contact
elements make electrical contact with said tap contact portions. According
to the invention in a third aspect, there is provided a 



telecommunications/data link and connector assembly, comprising a CDA    6
assembly cable comprising a plurality of transmission lines, first and
second interface end assemblies, which are respectively disposed at first
and second ends of the CDA assembly cable and respectively comprise a
contact alignment body including a line end and an interface end, contact 5
elements, which are respectively located at the end, are respectively
disposed on said contact alignment body and extend from a position adjacent
to said line terminal end toward said interface end, each contact element
being movable between a contact position and a non-contact position, each
contact element comprising a contact area and a line connection area for an
electrical 10  connection with a line, a housing, which is located at the
respective ends, said contact alignment body being disposed at the second
end in a locked position, and the housings of the first and/or second end
of the telecommunications/data link and connector assembly being designed
such that they can be mated with first and/or second ends of a further
telecommunications/data link and 15  connector assembly, the respective
contact elements in the mated state being contacted in the contact area and
a tap being able to be inserted between said contact elements, allowing
electrical signals to be tapped from said contact elements and wherein said
housings respectively comprise a plurality of male enclosure portions and
female enclosure portions, which define a space for 20  receiving a contact
alignment body, the male enclosure portions of one housing being designed
such that they can be mated with the female enclosure portions of another
housing, and said housings comprising locking means for locking to each
other. 



The invention also includes a process of forming a 25
telecommunications/data link and connector assembly including providing a
contact alignment body with grooves for contacts and spaces for receiving
wire side contact ends. The contacts are positioned in the grooves with
wire contact ends extending into a wire and wire side contact end receiving
spaces. A contact displacement member is provided connected to ends of the
contacts at 30  the interface end. A wire guide with a plurality of wire
channels is also provided. The wire guide has a cable end with a small
width and a contact alignment body end with a larger width. The wire guide
channels each have a wire path of substantially identical length, extending
from the cable side to the contact    6a alignment body side. A cable with
wire terminal ends is employed. These wire terminal ends are positioned in
the guide channels of the wire guide and a contact portion of the terminal
ends extends out of the guide channels. The contact portions are
electrically connected with corresponding contacts at wire 5  side ends of
the contacts. The cable, the wire guide and the contact displacement
assembly are joined by applying an overlay molded housing. The overlay
housing is applied by positioning a portion of the cable, the wire guide
and a portion of the contact displacement assembly in a mold and injecting
material in the mold to form the overlay molded housing. The connected 10
elements with the overlay molded housing forms a single contact
displacement assembly.    



The wire contact ends and the contact wire side ends are preferably
electrically connected by ultrasonic bonding (or ultrasonic welding). The
contact alignment body preferably includes mold housing receiving sockets
for receiving material of the overlay molded housing therein. The overlay
molded housing preferably defines support rails. 5         A plurality of
the single contact displacement assemblies are provided. These are inserted
into a shield element forming a plurality of spaces. The shield element
also includes a plurality of alignment portions corresponding to each of
the spaces. Two substantially identical shield elements may be mated by
connecting the alignment portions. The alignment portions (alignment tabs)
are preferably male and female in an 10   alternating arrangement, whereby
two shields of substantially identical form are mated by engaging the
alignment portions while the shields are facing and one is rotated 180[err]
with respect to the other. The shields are preferably formed of a plastic
with embedded metallic elements. The metallic elements may be for example
stainless steel. This provides an important 15  shielding function
(shielding one mated contact set from adjacent mated contacts). This
advantageously affects the performance of the connector interface ends when
they are mated with a substantially identical interface end. After
inserting a contact alignment body of each single contact displacement
assembly into each space of the shield, the contact alignment bodies are
locked into place. When the shields are mated, the 20   contacts are
engaged for passing electrical signals. An indicator label element for a
first side of the shield is provided and another indicator label element is
provided for another side of the shield. Each indicator label 7    element
includes receiving grooves for receiving a plurality of the support rails
to cooperate with the single contact displacement assemblies and the shield
to form a 



connector block. The invention is explained in more detail below with
reference to a preferred 5   exemplary embodiment. In the Figures: Fig. 1
shows a perspective view showing a six circuit contact displacement
assembly including two interface ends; Fig. 2A shows a left top perspective
view of a shield element of the contact displacement assembly of Fig. 1; 10
Fig. 2B shows a right top perspective view of the shield element of Fig.
2A; Fig. 3A shows an enlarged view of the detail A of Fig. 2A; Fig. 3B
shows an enlarged view of the detail B of Fig. 2B; Fig. 3C shows an
enlarged view of the detail C of Fig. 2A; 15         Fig. 4 shows a cross
sectional view of two shield elements in a position oriented for mating,
with the tongue element shown in phantom in the locked S mating position;
Fig. 5 shows an exploded view of an interface end with the tap shown in a
position for engagement; 20         Fig. 6 shows a perspective view of
interface ends of a single contact displacement assembly (CDA), a component
of the six circuit CDA of Fig. 1; 8    Fig. 7A shows a cross-sectional view
of an interface end of the single CDA assembly of Fig. 4; Fig. 7B shows a
top view of a cable with twisted pair wires passing through a wire guide
and connecting to contacts of the contact alignment 



5         body of an interface end; Fig. 8 shows a perspective view of the
wire guide; Fig. 9A shows a perspective view of the contact alignment body
with contacts attached to a lead frame and connected contact displacement
device being inserted therein, prior to connection with the wires and wire
10        guide; Fig. 9B shows a perspective view of the contact alignment
body with contacts attached to a lead frame inserted therein, prior to
connection with the wires and wire guide; Fig. 9C shows a cross, sectional
view showing the contact alignment 15         body prior to insertion of
the contacts; Fig. 9D shows a bottom front perspective view showing the
contact alignment body before being associated with the contacts and
contact displacement device; Fig. 10A shows a cutaway view showing a
portion of the cable and 20        twisted pair terminal ends; Fig. 10B
shows a cross-sectional view of the cable; Fig. 11 shows a interior side
front perspective view of the color indicator 9    label of the six circuit
contact displacement assembly of Fig. 1; Fig. 12 shows an interior side
front perspective view of the circuit indication label support element of
the six circuit contact displacement assembly of Fig. 1; 5         Fig. 13A
shows a left top perspective view of the tap according to the invention; 



Fig. 13B shows a right bottom perspective view of the tap according to the
invention; Fig. 13C shows a front view of the main tap element, prior to
the main 10         tap element being connected with lines of a cable being
joined with a tap molded portion; Figure 14 shows a partial side cutaway
view illustrating contact between contacts of mated interfaces; and Figure
15 shows a side sectional view showing a mated interface with an 15
inserted tap wherein a line is tapped and a downstream  line is
disconnected. Referring to the drawings in particular, the invention
comprises a multi-circuit contact displacement assembly (CDA) generally
designated 10. The assembly includes a first interface end assembly 6 and
an identical (substantially identical, apart from 20   minor tolerance
variations) second interface end assembly 8. Although the interface ends 6
and 8 are identical, they have male and female portions (alignment tabs)
whereby they are adapted to be positioned in a mated contact state. Each
interface end 6, 8 is 10    intended to be used for mating connection with
another multi-circuit CDA to provide a linking of transmission lines at the
contact interfaces and to provide a tapping region for tapping the lines.
The multi-circuit contact displacement assembly 10 is particularly useful
when disposed in modular office furniture components such as modular walls
5   used to make office cubicals. A plurality of contact circuit assemblies
may be provided in parallel (such as three) for eighteen different single
contact displacement assemblies in parallel providing a multiplicity of two
pair lines. Fig. 1 shows a six circuit CDA 10 with each interface end 6, 8
having a shield 



housing 12 supporting a plurality of contact alignment bodies 14. As
discussed further 10   below, the contact alignment bodies 14 may be
snapped into shield housing 12 where they are retained for providing one
connection side at a contact interface. The contact alignment bodies 14 are
part of single contact displacement alignment (CDA) assemblies 18. In the
position as shown in Fig. 1, with the single CDAs 18 supported by shield
12, color indicator label element 16 may be connected to the single CDA 15
assemblies 18. Additionally, a circuit indicator element 20 may be
connected to the single CDA assemblies 18 on a non-tap insertion side of
each interface. On a tap side of the interface, the single CDA assemblies
18 are exposed. Fig. 2A shows a left top perspective view of a housing,
particularly a shield housing 12. The shield housing 12 is preferably a
unitary molded structure. The shield 20   housing 12 is preferably formed
of a plastic with embedded stainless steel fibers or stainless steel
elements to provide an electrical shield function. The shield 12 has an
upper surface 26, a tap access side 28, a non-access side 30 as well as a
bottom 32 (see    Fig. 1). The bottom 32 includes a tongue 34 which
provides an engagement function for connection of two interface ends. The
tongue 34 includes a tongue bezel 36. To provide for engagement, each
shield includes a male enclosure portion 38 and a female enclosure portion
40 (these are also referred to as alignment tabs). These two enclosure 5
portions 38, 40 mate for connection of two interface ends. The tongue bezel
36 provides for ease of insertion of the tongue 34 between an upper surface
of male enclosure portion 38 and an interior surface of upper portion 26.
On the underside or bottom side 32, the tongue 34 includes an engagement
bezel 42 with a locking rear edge. This allows a locking of one interface
side by engagement of the engagement 10  bezel 42 with the back edge of
upper portion 26 as shown in phantom line in Fig. 4. The ramp 44 assists in
locking the assemblies by providing a friction surface. The stop 



portion 46 provides a stop function upon contact of the front edge of stop
portion 46 with a front edge of the shield upper part 26. Interface sides
of single CDA assemblies 18 are connected to each other via single CDA
assembly cable 22. 15         Fig. 3A, 3B and 3C provide enlarged views of
the shield 12. As seen in Fig. 3A, at the access side 28 tap entry portion
50 delimits an upper edge of one side of a tap slot 56 which will be
defined by mated interface ends. At the tap side 28, the male enclosure
portion 38 includes a female recess 52 and a male portion 54. Male portion
54 is tapered to allow ease of connection of the two parts for mating
contact. As can be 20  seen from Fig. 3B, just behind each enclosure
portion (both male enclosure portion 38 and female enclosure portion 40),
the shield housing 12 has locking slots 57. These locking slots 57 are used
for fixing the single CDA assemblies 18 to the shield housing 12    12. The
shield 12 is shown in a position oriented for mating with another shield
housing 12 in Fig. 4. Fig. 6 shows a single CDA assembly 18 including a
single interface element end and portions of the associated cable 22. Each
interface end of the CDA assembly 18 5   includes an overlay molded housing
58. This overlay molded housing 58 has a function of joining the various
components of each interface end of CDA assembly 18. The overlay molded
housing 58 includes support rails 60. These are discussed further below.
Each assembly 18 also includes a contact alignment body 14 with contacts 62
and contact opening device 66. Each interface end of the assembly 18 also
includes a 10   wire guide 64 (see Fig. 7A, 7B and Fig. 8). Fig. 7A shows a
cross-sectional view of an interface end of CDA assembly 18, taken just
above the contact surface. It can be seen that the overlay molded housing
58 extends into a region of the contact alignment body 14 to connect
overlay molded 



housing 58 and alignment body 14. In joining with the portion 40, overlay
molded 15  housing 58 also houses and surrounds wire guide 64. Overlay
molded housing 58 also extends into the channels 88 which are provided for
twisted pair terminal ends 110. This is discussed further below. Fig. 7B
shows a cable 22 with twisted pair terminal ends 110 extending into wire
guide 64. The twisted pair terminal ends 110 also extend into contact
alignment 20   bodies 14 where they are connected and make contact with
contact 62. The structure shown in Fig. 7B is the single CDA assembly 18
just prior to the application of the overlay molded housing 58. 13    Fig.
8 shows the wire guide 64 with a variety of channels 63. These channels 63
are significant as they provide twisted pair channels which are of
substantially identical length from one end to an opposite end. In this
way, twisted pair wires 110, as shown in Fig. 10 can be used which have
terminating ends which are of substantially the same 5   length for each
twisted pair 110.  This provides a significant advantage as to
manufacturing. Wire guide 64 includes alignment protuberances 92 which
facilitate alignment of the wire guide 64 and the contact alignment body 14
during manufacture. Wire guide 64 also includes overhang portions 65 which
help retain the twisted pair within the channels 63 of wire guide 64. 10
Fig. 9B shows the contact alignment body 14 with associated contact
elements 62 still connected to a lead frame 73 (the lead frame 73 is
subsequently removed) and contact displacement device (or contact
displacement device) 66. As can be seen in Fig. 9A, the contact opening
device 66 has a tap cam follower 68 with locking protuberances (or posts)
70 for locking in the contact position. The cam follower 68 includes bezel
15  ramp 72 which allows insertion of the tap 138 and begins movement of
the contact 



opening device 66 for moving contact portion 76 out of engagement as a tap
138 is inserted between contacts of mated interfaces. Each contact element
62 includes a spring portion with bend 74 and barbs 78. As can be seen in
Figures 9A and 9D, each contact alignment body 14 has a 20  front end with
a receiving region 79 and a similar tap side receiving region 79'. These
have at their very front edge a engagement bezel 80. As can be seen from
Figs. 9A and 9D, each bezel 80 is on an upper and lower side of each
alignment body 14. At an 14    upper side of each contact alignment body 14
there is provided a stop edge element 82. At the back side of contact
alignment body 14 there are wire channels 88 as well as alignment slots 90
(see Fig. 9A). Fig. 9D shows the underside of the contact alignment body
14. This includes a 5   molded housing receiving space 96. By viewing Figs.
9D and 9A, it can be appreciated that the overlap molded housing 58 extends
up to the rear side of stop edge 82, extends into molded housing receiving
sockets 86 and into molded housing receiving space 96, thereby unifying the
contact alignment body 14, the wire guide 64 and the electrically connected
contacts and twisted pair terminal ends. This assembly technique has the 10
further advantage that the overlay molded housing 58 (see Figs. 6, 7A and
7B), surrounds the cable jacket 112, surrounds the twisted pair terminal
ends 110 and extends into the terminal end panels of wire guide 64. Overlay
molded housing 58 also surrounds a rear portion of contact alignment body
14 and extends into the molded housing receiving sockets 86, surrounds the
wire contact interface engages the contact 15  barbs 78 and also fills the
molded housing receiving space 96. This results in, among other things, a
joining of the cable jacket 112 and the contact alignment body 14 such that
there is no strain of the individual twisted pair terminating ends 110 and
there is no 



strain at the contact interface between twisted pair terminating ends 110
and contact elements 62. An alternative embodiment of the invention may
also be provided wherein 20   no wire guide 64 is provided. In this case
the pair of terminating ends 110 are welded or otherwise electrically
connected and affixed to contact elements 62 and the overlay molded housing
58 is applied. The overlay molded housing 58 provides isolation of the 15
twisted pairs 1 10. The alignment slots 90 are not required. Fig. 9C shows
a cross-sectional view of the contact alignment body 14. In this view the
receiving region 79' is shown along with the engagement bezel 80. Further,
an alignment region 87 is shown which includes walls and a base support for
positioning a 5   contact element 62. Underneath and behind the stop edge
82 there is provided a space 89 which communicates with the mold housing
receiving socket 86 and also communicates with the wire channels 88. This
space 89 receives the wire side end of contact element 62. Although space
89 communicates with opening 86 and wire channels 88, the upper side
regions of space 89 are delimited by the plastic (or other 10  suitable
material) walls of contact alignment body 14 such that upon insertion of
the wire ends of contact elements 62 into space 89, the barbs 78 engage the
contact alignment body housing 14. The contact element 62 cannot be
effectively or easily removed from the contact alignment body 14, once they
are inserted into the space 89, as the barbs 78 will dig into the plastic
contact alignment body housing 14 above space 15  89, upon a pulling of the
contact element 62 in a removal direction. Specifically, the barbs 78 are
angled such that insertion of the wire end into the space 89 is fairly
smooth but any retraction of the contact element 62 is effectively
prevented as the barbs 78 engage the material of the alignment body 14
delimiting parts of space 89. Figs. 10a and 10b show aspects of the cable
22 for single CDA assembly 18. 



20   The cable 22 includes the cable jacket 112 and the twisted pair
terminating ends 110. Fig. 10b shows the relative position of the various
twisted pairs 110 and the jacket 1 12. Fig. 11 shows the interior side of a
color indicator label element 16. Element 16 16    includes a rail
receiving portion 116 for receiving ends of rails 60 of an interface end of
CDA 10. Each rail 60 is from one single CDA assembly 18. The rail receiving
portion 116 includes a narrow ridge such that element 16 slides on the
various rails 60 of the various assemblies 18. Locking protuberances 122
cooperate with the locking groove 5   124 formed in overlay molded housing
58 of each interface end of each assembly 18 (see Fig. 7A). Another locking
groove 136 is also provided in each rail 60 of each molded housing 58.
Locking protuberance 122 allows the color indicator label element 16 to
slide on the rails 60 of the assemblies 18 and be locked into position.
Fig. 12 shows a circuit indicator 20, which is connected to a plurality of
10   assemblies 18 at one interface end, on a side opposite to an access
side. The rails 60 on the access side are used for fixing the tap element
138 as described below. Circuit indicator 20 includes a rail receiving
groove 126 with a base. The groove also defines a small dimension gap which
allows the groove to be attached by sliding circuit indicator element 20 on
to the rail 60 or snapping it on. A protuberance 128 extends outwardly 15
from the groove base and provides a locking element for extending into
locking groove 136 of molded housing 58. Figs. 13A and 13B show views of a
tap assembly 138. Several tap assemblies may be used with each mated
interface. Each tap 138 is used to tap lines at an interface of contacts of
single CDA assemblies 18 of mated interface ends of two CDA 20   assemblies
10. Each tap 138 includes a body 140 with grasping region. A tap line 142
extends into the body wherein the various wires of tap line 142 are
connected to traces 



provided in or on a tap slot insertion element 150. The traces extend to
contacts 148. A 17    plurality of contacts 148 are provided on a contact
side 152 of the tap slot insertion element 150. The tap body 140 is
provided with a rail engagement portion 144. This defines a rail receiving
groove 146 for rail 60. With this structure, the tap assembly 138 may be
engaged with mated interface ends and fixed at exposed rail 60 on the tap
side 5   of one interface body such as interface body 8 (see Fig. 1). As
can be seen in Fig. 14, when interface ends are mated, the contacts are in
an electrical contacts position with the contact portions 76 in physical
contact for providing an electrical connection. As can be seen by comparing
Figure 13A to Figure 13B, each tap slot insertion element 150 includes a
contact side 152 and an opposite 10  side 154. When the tap slot insertion
element 150 is inserted into the insertion slot 56 (see Fig. 1 and Fig.
3A), the tap is positioned for connection of rail engagement portion 144
with the exposed rails 60 of the assemblies 18, the contacts 148 will
connect with contacts 62 at the upstream side of the transmission line (see
Fig. 5). The down stream side of the transmission line is broken as the
contact 62 on the inner side of the interface 15  (in the upstream
interface element) is maintained out of contact with the tap due to the
camming surfaces of tap cam follower 68 (protuberances 70, and the surface
of tap opposite side 154). This state is shown in Fig. 15. A more detailed
discussion of a similar contact displacement arrangement is discussed in
EP-97 10 8131.0, which is hereby incorporated by reference. 20         The
protuberances or posts 70 in the contact opening device 66 are such that
the contacts 62 are maintained in a non-contact position while the
insertion element 150 is inserted between the contacts. When the tap 138 is
properly positioned, the posts or 18 



protuberances 70 extend into openings 153. It is possible to only have
openings 153 on the contact side 152 and to not have these on the opposite
side 154. This will maintain one set of contacts 62 in a non-contact
position. However, as no contacts 148 are provided on side 154, holes 153
can be provided on side 154 as well. This allows the 5   contacts to move
into a contact position although no electrical contact is made and the down
stream line is disconnected. The dimension of the tap slot insertion
element 150 and the tap slots 56 defined by engaged parts of shields of
mated interface element ends if preferably selected such that very few
things can get between the mated interface ends to damage the contact
displacement arrangement. The shape of the various portions 50, 10  54 and
52 of the shield housing 12 facilitates defining a small slot with no other
access space on either the non-access side 30 or the access side 28. Fig.
13C shows a front view of the main tap element 160 prior to overlaying or
molding on the tap body 140. As can be seen, connection points 162 are
provided for soldering on, welding or otherwise connecting lines of the tap
cable 142. The tap 15  element 160 is preferably made in the form of a
printed circuit board. The printed circuit board 160 has traces or other
appropriate connection lines extending from contact points 162 to contacts
148. The device is assembled by providing a cable at 22 as shown in Fig.
10a and placing twisted pair terminal ends 110 in the channels of the wire
guide 64. As noted, 20  the length of each terminal end 110 is the same.
The wire guide is placed into contact with the contact alignment body 14
carrying contacts 62 and contact displacement device 66. Electrical contact
between the terminal ends 110 and the contacts 62 is 19   



preferably provided by ultrasonic welding. Other known connections may be
provided such as displacement contacts soldering or other joining for
electrical contact. Ultrasonic welding is preferred as providing better
characteristics including no significant additional resistance. 5         A
structure as shown in Fig. 5B results from the above steps. Subsequently,
this structure is overlay molded to provide overlay molded housing 58. When
this is provided on both ends of the cable, this results in a single
contact displacement assembly 18 as shown in Fig. 4. The single CDA
assembly 18 has two interface ends. One end of CDA assembly 18 is inserted
in a shield housing 12. The other end is 10  inserted in another shield
housing 12. Engagement bezel 113, at the base of each contact alignment
body 14, facilitates the insertion of an interface end of CDA assembly 18.
Engagement protuberance 114 has a back edge which provides a locking
function upon engagement with locking groove 57 of shield 12 (see Figs. 3B
and 3C). On the non-access side, by rails 60, a circuit indicator 20 may be
connected via 15  rails 60 and the connection between groove 124 and
protuberance 134. In a similar manner, two color indicator labels can slide
onto rails 60 on each side whereby locking protuberance 122 of each element
16 engages a respective locking groove 124 provided on rails 60. With these
steps taken with regard to each interface element 8 and 6, an assembly 10
as shown in Fig. I is provided. The interface ends of the CDA 10 are 20
identical and each interface element of the assembly 10 may mate with an
identical interface element of another identical assembly 10. Mating of
interface ends takes place with the tongue 34 being inserted between the
lower surface of the top 26 of shield 12 20    and the upper surface of
male enclosure portion 38. Each male enclosure portion 38 



extends into each female enclosure portion 40 with the various portions 52,
54 and 50 at the tap side engaging. When the engagement bezel 42 is
positioned such that the back edge engages the back edge of shield top 26,
the interface body of one assembly 10 is 5   connected to the interface
body of another assembly 10. In this position, the contacts 62 are in a
contact position such that signals are transmitted downstream. The tap 138
may be inserted on the tap side 28 of the shields of the mated interface
ends. The tap 138 may be fixed via rail 60 and engagement part 144. If the
tap 138 is inserted properly, engagement part 144 will connect with rail 60
in the 10  inserted position. This will break the electrical contact
between contacts 62 of two interfaces of two assemblies 10. This will
provide a tapping contact via the tap contacts 148. While specific
embodiments of the invention have been shown and described in detail to
illustrate the application of the principles of the invention, it will be
understood 15  that the invention may be embodied otherwise without
departing from such principles. 21    List of designations 6)   Interface
end assembly 8)   Interface end assembly 10)   Contact displacement
assembly/CDA 12)   Housing 14)   Contact alignment body 16)   Color
indicator label element 18)   Contact displacement alignment assembly/CDA
assembly 20)   Circuit indicator element 22)   CDA assembly cable 



26)   Upper surface 28)   Tap access side 30)   Non-access side 32)
Bottom 34)   Tongue 36)   Tongue bezel 38)   Male enclosure portion 40)
Female enclosure portion 42)   Engagement bezel 44)   Ramp 46)   Stop
portion 22    50)   Tap entry portion 52)   Female recess 54)   Male
portion 56)   Tap slot 57)   Locking slots 58)   Housing 60)   Support
rails 62)   Contact 63)   Channel 64)   Wire guide 66)   Contact opening
device 68)   Tap cam follower 70)   Protuberance/post 



72)   Bezel ramp 73)   Lead frame 74)   Bend 76)   Contact portion 78)
Barbs 79)   Receiving region 80)   Bezel 82)   Stop edge 86)   Mold housing
receiving sockets 23    87)   Alignment region 88)   Wire channels 89)
Space 90)   Alignment slot 92)   Alignment protuberances 94)   Wire guide
96)   Mold housing receiving space 110)  Pair terminal ends 112)
Cablejacket 114)  Engaging protuberance 116)  Rail receiving portion 122)
Locking protuberances 124)  Locking groove 134)  Protuberance 136)  Locking
groove 



140)  Tap body 142)  Tap channel 144)  Rail engaging portion 146)  Rail
receiving element 148)  Contacts 150)  Contact opening device engaging
surface/tap slot insertion element 152)  Contact side 24    153) Opening
154) Side 160) Tap element 162) Connection points 25    26 Claims 1.   A
telecommunications/data link and connector assembly, comprising a CDA
assembly cable (22) comprising a plurality of transmission lines, first and
second interface end assemblies (6, 8), which are respectively disposed at
first and second ends of the CDA assembly cable (22) and respectively
comprise a contact alignment body (14) including a line end and an
interface end, contact elements (62), which are respectively located at the
end, are respectively disposed on said contact alignment body (14) and
extend from a position 



adjacent to said line terminal end toward said interface end, each contact
element (62) being movable between a contact position and a non-contact
position, each contact element (62) comprising a contact area and a line
connection area for an electrical connection with a line, a housing (12),
which is located at the respective ends, said contact alignment body (14)
being disposed at the second end in a locked position, and the housings
(12) of the first and/or second end of the telecommunications/data link and
connector assembly being designed such that they can be mated with first
and/or second ends of a further telecommunications/data link and connector
assembly, the respective contact elements (62) in the mated state being
contacted in the contact area and a tap (138) being able to be inserted
between said contact elements (62), allowing electrical signals to be
tapped from said contact elements (62) and wherein said assembly (10)
comprises a wire guide (64), the CDA assembly cable (32) being designed as
twisted wire pairs with pair terminal ends (110), said wire guide (64)
having a wire entry side and a narrower wire connection side, said wire
guide (64) defining wire paths of substantially equal length from said wire
entry side to said wire connection side and said wire guide (64) being
disposed between said CDA assembly cable (22) and said contact alignment
body (14). 2.   A telecommunications/data link and connector assembly,
comprising a CDA assembly cable (22) comprising a plurality of transmission
lines, first and second interface end assemblies (6, 8), which are
respectively disposed at first and second ends of the CDA assembly cable
(22) and respectively comprise a contact alignment body (14) including a
line end and an interface end, contact elements (62), which are
respectively located at the end, are respectively disposed on said contact
alignment body (14) and extend from a position    



REPLACEMENT SHEET 27 adjacent to said line terminal end toward said in
interface end,each contact element (62) being movable between a contact
position and a non-contact position, each contact element (62) comprising a
contact area and a line connection area for an electrical connection with a
line, a housing (12), which is located at the respective ends, said contact
alignment body (14) being disposed at the second end in a locked position,
and the housings (12) of the first and/or second end of the
telecommunications/data link and connector assembly being designed such
that they can be mated with first and/or second ends of a further
telecommunications/data link and connector assembly, the respective contact
elements (62) in the mated state being contacted in the contact area and a
tap (138) being able to be inserted between said contact elements (62),
allowing electrical signals to be tapped from said contact elements (62)
and wherein said contact elements (62) are associated with contact
displacement means for moving said contact elements, allowing said contact
elements (62) to move between said contact position and said non-contact
position and insertion of said tap (138) and wherein said contact
displacement means comprises a contact opening device (66) which comprises
a tapping surface (56) including camming/locking posts (70), said tap (138)
comprising a contact opening device engaging surface (150) with post
receiving openings (153), a tap transmission line (142) and contact
portions (148), said contact opening device engaging surface (150)
cooperating with said camming/locking posts (70) of said tapping surface
(56) upon insertion of said tap (138) to move said contact elements (62)
into a non-contact position and to move said contact element (62) into a
tapping position upon further insertion of said tap (138), said posts (70)
extending into corresponding post receiving openings (153), whereby said
contact elements (62) return to a contact position and said contact
elements (62) make electrical 



contact with said tap contact portions (148). 3.   A
telecommunications/data link and connector assembly, comprising a CDA
assembly cable (22) comprising a plurality of transmission lines, first and
second interface end assemblies (6, 8), which are respectively disposed at
first and second ends of the CDA assembly cable (22) and respectively
comprise a contact alignment body (14) including a line end and an
interface end, contact elements (62), which are respectively located at the
end, are respectively    28 disposed on said contact alignment body (14)
and extend from a position adjacent to said line terminal end toward said
interface end, each contact element (62) being movable between a contact
position and a non-contact position, each contact element (62) comprising a
contact area and a line connection area for an electrical connection with a
line, a housing (12), which is located at the respective ends, said contact
alignment body (14) being disposed at the second end in a locked position,
and the housings (12) of the first and/or second end of the
telecommunications/data link and connector assembly being designed such
that they can be mated with first and/or second ends of a further
telecommunications/data link and connector assembly, the respective contact
elements (62) in the mated state being contacted in the contact area and a
tap (138) being able to be inserted between said contact elements (62),
allowing electrical signals to be tapped from said contact elements (62)
and wherein said housings (12) respectively comprise a plurality of male
enclosure portions (38) and female enclosure portions (40), which define a
space for receiving a contact alignment body (14), the male enclosure
portions (38) of one housing (12) being designed such that they can be
mated with the female enclosure portions of 



another housing (12), and said housings (12) comprising locking means for
locking to each other. 4.   The assembly according to any one of the
preceding claims, wherein said tap (138) includes a tap line (142) and
comprises contacts (148) which are connected to said tap line (142) and
form an electrical connection with the contacts (62) of the mated interface
end assembly (6, 8). 5.   The assembly according to any one of the
preceding claims, wherein the contact elements (62) are associated with
resilient means for supporting said contact area, allowing said contact
area to move between said contact position and said non-contact position.
6.   The assembly according to one of the preceding claims, wherein the
housings (12) disposed at the ends are designed with additional contact
alignment bodies (14).    29 7.          The assembly according to claim
1,wherein said assembly (10) has an overlay molded housing (58) connected
to said transmission cable (22), to said wire guide (64) and to said
contact alignment body (14), said contact alignment body (14) being
designed with mold housing receiving sockets (96), said twisted pair
terminal ends (110) being electrically connected to said contact elements
(62). 8.          The assembly according to claim 7, wherein a portion of
said contact alignment body (14), said wire guide (64) and a portion of
said cable (22) are molded together in one mold. 9.          The assembly
according to one of the preceding claims, wherein said interface end
assemblies (6, 8) comprise a support rail (60), said tap (138) comprising a
support rail engaging portion (144) for engaging said support rail (60). 



10.         The assembly according to one of the preceding claims, wherein
said assembly comprises at least one circuit indicator (20) and one color
indicator label element (16), which can be connected to said support rail
(60). 11.          The assembly according to claim 3, wherein said locking
means comprises a tongue (34) and a tongue receiving portion, said tongue
(34) being designed with an engagement bezel (42) for locking on a back
edge of a receiving portion of an identical housing (12). 12.         The
assembly according to one of the preceding claims, wherein said housings
(12 are formed of plastic with embedded metallic elements.    30 13.
The assembly according to claim 2, wherein said contact elements (62)
carried by said contact alignment body (14) of said housing (12) of another
connector interface assembly are associated with another contact opening
device (66) including a tap engaging surface (150) including
camming/locking posts (79), said tap (138) having a second contact opening
device engaging surface without post receiving openings, whereby at least
some of the said contact elements (62) carried by said contact alignment
body (14) of said housing (12) of said another connector interface assembly
are urged into a non-contact position upon insertion of said tap (138),
said tap (138) including tapping contacts on one contact side (152) only,
whereby said contact elements carried by said contact alignment body (14)
of said housing (12) of said another connector interface assembly are
disconnected while said tap (138) is in said tapping position to interrupt
at least one said electrical path through the connector interface assembly
to transmission lines of a downstream transmission cable. 14.         A
process of forming a telecommunications/data link and connector assembly,
the process comprising the steps of: 



a) providing a contact alignment body (14) with grooves for contacts and
spaces for receiving wire side contact ends, b) positioning contacts (62)
in said grooves, said contacts (62) having wire contact ends extending into
said wire contact and receiving spaces and having interface ends, c)
providing a contact displacement member (10) connected to said interface
ends of said contacts (62), d) providing wire guides (64) with a plurality
of wire channels (88), said wire guides (64) having a cable end of a small
width and a contact alignment body end of a larger    31 width said wire
channels (88) providing a wire path of substantially identical lengths
extending from said cable end to said contact alignment body end, e)
providing a cable (22) with wire terminal ends, f) disposing said wire
terminal ends in said wire channels (88) of said wire guide (64) in a
contact portion of said terminal ends extending out of said wire channels,
g) electrically connecting said contact portions with corresponding
contacts at wire side ends of said contacts and h) joining said cable (22),
said wire guide (64) and said contact displacement assembly (10) with an
overlay molded housing (58) by positioning a portion of said cable (22),
said wire guide (64) and a portion of said contact displacement assembly in
a mold and injecting material in said mold to form said overlay molded
housing (58). REPLACEMENT SHEET    




