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(57) Abrégée/Abstract:

A switching coax jack module and jack component provide for a removable DSX jack which can be slid into and out of the front of
a Jack module housing without disconnecting other components of the jack module and without disconnecting the module from a
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(57) Abrege(suite)/Abstract(continued):
chassis. The jack Includes a projecting post, and two rear ports. The post and rear ports cooperate with a rear interface unit

Including two projecting plugs, and a port for the post. The rear interface unit may include a switch activated by the post for

disconnecting two of the rear connectors of the module when the jack Is mounted to the module and engaged with the rear
Interface unit.
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ABSTRACT

A switching coax jack module and jack component provide for a removable DSX
Jjack which can be slid into and out of the front of a jack module housing without
disconnecting other components of the jack module and without disconnecting
the module from a chassis. The jack includes a projecting post, and two rear
ports. The post and rear ports cooperate with a rear interface unit including two
projecting plugs, and a port for the post. The rear interface unit may include a
switch activated by the post for disconnecting two of the rear connectors of the
module when the jack is mounted to the module and engaged with the rear
interface unit.
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DSX MODULE WITH REMOVABLE JACK

Field of the Invention

This invention pertains to switching jacks for the telecommunication,
data. and video transmission industries. More particularly, this invention pertains to

a DSX module containing removable switching jacks.

Backeround of the Invention

eyl * it

In the telecommunications industry, modules having switching jacks
for performing inter—connect and cross—connect functions are well known. An
example of such 1s shown 1n U.S. Patent No. 4,815,104 to Willams et al dated March
21, 1989. With reference to Figure 5 of the '104 Patent. two jacks 144 are mounted
in the interior of a housing and permanently connected to cables 82, 84, 86, 88 which
extend rearwardly from the jacks to connectors 74, 76, 78, 80 on a rear panel of the
module housing.

The jacks used in inter—connect and cross—connect modules are well
known switching jacks. In addition to those shown in U.S. Patent No. 4,815,104,
switching coax jacks are disclosed in U.S. Patent No. 4,745,968 to Burroughs dated
June 7, 1988, U.S. Patent No. 5,348,491 to Louwagie et al dated September 20, 1994
and U.S. Patent No. 5,246,378 to the Seiceanu dated September 21, 1993. Both of
the '491 and '378 patents teach jack modules which include not only switching
components but monitor ports for permitting monitoring functions without signal
interruption.

In U.S. Patent No. 5,467,062 to Burroughs, a jack module 10 1s
received by a chassis 12. Jack module 10 mates with a rear interface 400. Rear
interface 400 includes conductors 42, 43 which are electnically connected when a
jack module 10 is not inserted within chassis 12.

Switching coax jacks are known which include center conductors
which are divided into front and rear portions as shown in U.S. Patent No. 5,885.096
10 Ogren. The rear portions include movable springs to separate the rear portions 50,
52 from the front portions 42, 44. A V-shaped switching spring 70 connects the rear
portions. Levers 90, 92 push the rear portions out of connection with the switching
spring and into connection with the front portions upon nsertion of plugs into

forward ports of the jack.
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Commonly owned U.S. Patent No. 5,913,701 concerns a module 10
with two removable front switching jacks 14, 14'. This allows replacement of the
switching jacks. rather than the entire jack module to allow for upgrades for the
switching jack or replacement of the jack in the event of failure of any one of the two
switching jacks. Also, as telecommunications facilities are being developed, 1t 1s
desirable to pre—cable and install modules without the need for having switching
jacks present during the cabling. Then, when use of the module 1s desired including
Its switching jack function, the individual switching jacks can be added.

There 1s a continuing need for DSX modules including removable

10 jacks.

Summary of the Invention

According to one aspect of the invention, there is provided a jack
module, comprising:

a) an interface unit having a first signal pathway between first and second
rear connectors of the interface unit; and

b) a jack having interface structure for interfacing with the interface unit, the
jack being configured for selective interconnection with the interface unit

20 to provide a second signal pathway between the jack and one of the first
and second rear connectors, wherein the interface structure of the jack
interrupts the first signal pathway to provide the second signal pathway
without defining the second signal pathway.

In another aspect, the invention provides a jack module,
comprising:

a) an interface unit having a front end and a rear end, the interface unit
including first and second connectors located at the rear end of the
interface unit;

b) a jack having a front end and a rear end, the jack including interface

30 structure located at the rear end of the jack and plug ports located at the

front end of the jack;
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a first signal pathway defined between the first. and second connectors of
the interface unit when the jack is disconnected from the interface unit;

a second signal pathway defined between the jack and one of the first
and second connectors of the Interface unit when the jack s
interconnected to the interface unit, the second signal pathway being

separate from the interface structure of the jack.

Brief Description of the Drawings

Figure 1 1s a perspecuive view of one embodiment of a jack module
according to the present invention.

Figure 2 1s a right side view of the module of Figure 1.

Figure 3 1s a left side view of the module of Figure 1.

Figure 4 1s a top view of the module of Figure 1, with portions shown
In cross—section along lines 4—4 of Figure 3.

Figure 3 1s a front view of the module of Figure |.

Figure 6 1s a rear view of the module of Figure 1.

Figure 7 1s a circutt schematic for the module of Figure 1.

Figure 8 1s a front view of a first alternauive embodiment of a jack
module according to the present invention, including four front ports, instead of six
as shown for the module of Figure 1.

Figure 9 is a circunt schematic for the module of Figure 8.

Figure 10 1s a front view of a second alternative embodiment of a jack
module according to the present invention, including three front ports.

Figure 11 1s a circuit schematic for the module of Figure 10.

Figure 12 1s a perspective view of the module of Figure 1, showing
the module without the jacks.

Figure 13A 1s a perspective view similar to the view of Figure 12,
showing a cover of the housing separated from the remainder of the housing.

Figure 13B 1s a further perspective view similar to the view of Figure
15A, showing the remainder of the housing 1n exploded view, including the non—

switching rear interface units.
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 Figure 14 1s a perspective view of the two jacks of the module of
Figure 1.
Figure 15 1s a parnial cross—sectional view of one of the jacks. and

with the cover of the jack housing removed.

3a
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Figure 16 1s a side view of a switching rear interface unit, with a
poruon of the housing removed showing internal structure, useable in the jack

module of Figure 1.

Figure 17 1s a cross—sectional side view of the switching rear

interface unit of Figure 16.
Figures 18 and 19 show the switching rear interface unit mounted to a
jack.
Figure 20 is a cross—sectional side view of a chassis holding the jack
module of Figure 1.

Figure 21 1s a further cross—sectional side view of the chassis and
jack module of Figure 20, and showing an alternative jack module also mounted to
the chassis. with staggered rear coax connectors.

Figure 22 is a side view of an alternative switching rear interface unit,
with a poruion of the housing removed showing internal structure, usable 1n the jack
module of Figure 1.

Figure 23 is a cross—sectional side view of the switching rear

interface unit of Figure 22.

Figures 24 and 25 show the switching rear interface unit of Figures 22

and 23 mounted to a jack.

Detailed Description of the Preferred Embodiments

Referring now to the several drawing figures in which identical
elements are numbered 1dentically throughout. a description of preferred
embodiments of the present invention will now be provided.

With initial reference to Figures 1-7, a first embodiment of a jack
module 10 i1s shown including a housing 12 and two removable jacks 14. Two rear
interface units 16 are positioned within housing 12, for mating with jacks 14.
Housing 12 includes top and bottom walls 20, 22, and first and second opposed side
walls 24, 26. A rear wall 28 includes four coaxial connectors 30, 31, 32, 33 for
attachment to coaxial cables. Rear connectors 30, 31, 32, 33 are well known BNC
connectors in a preferred embodiment. Jack module 10 defines front access ports
18a, b, ¢ and 19a, b, ¢ for connection to coax connector plugs.

Jack module 10 1s usable for inter—connect applications or cross—
connect appiications. Jack module 10 includes a longitudinal axis X—X extending

from a front 29 to rear wall 28 with the top and bottom walls 20. 22 being parallel to
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the longitudinal axis X—X. Front 29 extends in a first transverse dimension Y-Y
perpendicular to axis X—X and has a transverse width Z throughout the length of
ax1s Y-Y. The top and bottom walls 20, 22 include rails 42a, 42b, respectivelv to be
received within aligned grooves on a chassis into which the housing 12 may be
inserted in side—by-side relation with similarly constructed modules contained
within the same chassis. The lower rail 42b includes a notch 43 for engagement
with a latch to securely retain module 10.

Module 10 1s a six port module with access ports l 8a, 18b to access
the 1n circuit path and the cross—connect 1n circuit path, and a monitor in port 18c,
all contained in lower jack 14a. The other three ports include access ports 19a, 19b
to access the out circuit path and the cross—connect out circuit path and a monitor
out port 19c¢. from upper jack 14b. A four port module 10' 1s shown in Figures 8 and
9 using two 2—port jacks 14'. The lower jack 14’ includes an access port 18b', and a
monitor in port 18¢'. The upper jack includes an access port 19b' and a monitor out
port 19¢'. A three port module 10" 1s shown 1n Figures 10 and 11 using a 2—port
jack 14' as in Figures 8 and 9 and a 1—port jack 14" including an access port 18b".

Housing 12 includes an interior 34 for receiving jacks 14, and rear
interface units 16 (see Figures 12, 134, and 13B). Housing 12 in the preferred
embodiment 1s constructed with a main housing portion 36 and a cover 38 which
attaches via snaps 40 to notches 41 of main housing 36 (see Fig. 13A, for example).

Housing 12 defines the first and second jack chambers 44, 46 which
are linearly aligned along axis Y-Y and open to the front 29. A central divider 47
forms chambers 44, 46. Each chamber 44, 46 has a generally rectangular cross—
section in the direction of axis X—X. Each chamber 44, 46 receives one of the jacks
14. Each jack body 78 1s provided with an outer perimeter which fits within the
opening of each chamber 44, 46. Other mating profiles can be provided. Preferably,
jack 14 can be flipped 180 degrees about axis X—X if 1t 1s desired to present a
different orientation for either group of front access ports 18a, b, c or 19a. b, ¢ for
jacks 14 or the other jacks 14', 14" noted above.

Housing 12 includes a latch spring 48 in each chamber 44, 46 for
engagement with a notch 100 of each jack body 78. Latch sprning 48 1s releasable, so
as to permit removal of the jack 14 held by spring 48. A latch notch 100 is provided
on an opposite corner of each jack for engagement with the latch spring 48 if the

jack i1s reversed in its orientation. The jack fronts arc generally flush with end 29 of
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housing 12 in the illustrated embodiment. Front notch 37 1s used as a gnipping
portion by a suitable tool to pull jack 14 from housing, if destred.

Housing 12 further includes first and second rear interface chambers
50, 52 separated by divider 47 which are linearly aligned along the axis Y-Y for
receipt of the rear interface units 16. Ramped latching tabs 45 1n side wall 24
engage notches 200 in the rear interface units 16 to retatn each rear interface unit 16
within housing 12. Stops 49 prevent rear interface units 16 from sliding rearwardly.

From rear interface units 16, cables 60, 61, 62, 63 extend to coax
connectors 30, 31, 32. 33. In the embodiment shown, coax connectors 30, 31, 32, 33
include opposed shoulders 66, 68 and an intermediate neck 70 which cooperates
with a slot 72 on rear wall 28 of housing 12 to mount the connectors 30, 31, 32, 33
to the rear wall. Shoulder 66 also fits in a slot 73 for secunng the rear coax
connectors. Cover 38 traps the connectors 30, 31, 32, 33 in place.

In the embodiment of Figures 1-7, each jack 14 1s identical and
includes a jack housing 80 including a main housing portion 82 and a cover 84 (see
Figures 14 and 15). Housing 80 defines a top 86, a bottom 88 and opposed sides 90,
92. A front end 96 includes three access ports 106, 108, 110. Each of the ports
exposes an interior center conductor 106a, 108a, 110a. A rear end 98 of jack
housing 80 defines first and second ports 112, 114 including center conductors 112a,
114a. Port 110 defines a monitor port for jack 14 connected to a monitor circuit for
montitoring one of center conductors 112a, 114a. In the example shown, center
conductor 114a 1s monitored.

Rear end 98 is preferably planar with ports 112, 114 defining recesses
within housing 80 for receipt of plugs. One advantage of providing each jack 14
with rear ports 112, 114 recessed within housing 80 instead of projecting rear

connector portions is that damage to jack 14 may be prevented should jack 14 be
dropped during handling while separate from housing 12.

In jack 14, a switching circuit 125 1s provided between the two center
conductors 112a, I14a such that insertion of a plug into either of ports 106, 108
accesses that center conductor and terminates the other center conductor to ground.
Preferably the switching circuit 125 1s a make before break circuit which accesses
the rear center conductor before breaking connection with the other rear center
conductor. Insertion of a plug into the third port 110 permits monitoring of the
signal without interrupting flow of a signal. Jack housing 80 is electrically

conductive to provide a groundshield for internal circuit components. It will be



10

20

CA 02591180 2009-04-14

appreciated that jacks with such internal circuitry are known in the art. A related
jack to the illustrated preferred jack of the Figures is shown in U.S. Patent
5,885,096. In the '096 patent, the jack includes split center conductors and two
pivoting actuators or levers for moving the split center conductors. While such a
feature is preferred, other switching circuits which access one rear center
conductor and terminate the other to ground when a plug is inserted in front
ports 106, 108 can be used in jack 14.

Each jack 14 prefcrably includes a projecting post 135 which projects
rearwardly from planar rear end 98 for interfacing with the aligned rear interface unit
I'6 along axis X=X. Each non—switching rear interface unit 16 includes a housing
170 having a top 172, a bottom 174, and first and second opposed sides 176, 178.
Housing 170 can be constructed from plastic, with left and right halves 170a. 1 70b.
Front end 180 includes forwardly projecting plugs 204, 206 for receipt in rear ports
112, 114 of jack 12. Each front plug 204, 206 includes a center conductor 204a,
206a. Rear interface unit 16 can include cable connections from front center
conductors 204a, 206a to two of coax connectors 30, 31, 32, 33 as shown in Figure
13B. In thatinstance, post 135 of jack 14 is received within a recess or port 179 in
front end 180, as an alignment guide.

As will be described below, and as shown in Figures 16-19, post 135
can be utilized to activate a switch 210 contained within housing 170' of a switching
rear interface unit 16'. The switch 210 controls a connection between two of coax
connectors 30, 31, 532, 33 and front coax center conductors 204a’, 206b'. Similar

parts in switching rear interface unit 16' are destgnated with an apostrophe.

Referring now to Figures 16 through 19, an example switching rear
interface unit 16' including switch 210 is shown where post 135 activates the switch.
Front end 180" of rear interface unit 16" includes post receiving port 179" permitting

post 135 to engage actuator arms 220, 222 which pivot between positions in order (o

move rear center conductors 226, 228. When post 135 is not received in the post

receiving port 179', rear center conductors 226, 228 connect to each other through a
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V—=sprnng 230. Once post 1351s reccived 1n port 179, actuator arms 220, 222 move
rear center conductors 226, 228 to contact front center conductors 204a’, 2062’ to
switch rear interface unit 16’ so as to have a straight pass through configuration
between front end 180" and rear end 182'. Switch 210 1s a make before break switch
in that front center conductors 204a' 206a' make contact with center conductors

112a. 114a before rear center conductors 226. 228 are scparated from v—spnng 230.

fa
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Rear coax connector portions 234, 236 connect to two of cables 60, 61, 62, 63.
Housing 170" is electrically conductive to provide a ground shield for internal circuit
COmponents.

An example chassis 300 1s shown 1n Figures 20 and 21. Figure 20
illustrates jack module 10 mounted to chassis 300. Figure 21 is a different cross—
section of chassis 300 where a second jack module 410 1s positioned. Jack module
10 is behind second jack module 410 1n Figure 21. Figure 20 also shows latch 302
holding module 10 to chassis 300. Figure 21 illustrates a second jack module 410
having similar circuitry and front ports as any one of jack modules 10, 10, 10". One
difference between jack modules 10 and 410 is the lateral positioning of rear
connectors 30, 31, 32, 33. Jack module 410 includes lower positioning of each
connector 430, 431, 432. 433 relative to jack modules 10, 10', 10". When aiternated
in chassis 300, the connectors are alternately staggered, for increased density of jack
modules in the chassis. To assist the installer avoid two 1dentical jack modules
being installed side by side, chassis 300 includes mating structure 1n guides 310a,
310b which only mates with the rails of one of the two different jack modules.
Because of their lengths, groove 310a will only mate with rail 42a of module 10, and
groove 310b will only mate with rail 42b of module 10. Similarly, groove 310a' will
only mate with rail 42a' of module 410, and groove 310b' will only mate with rail
42b' of module 410. The rails 42a, 42b are offset from the center in the Z—Z axis
direction (see Figures 5 and 6) for jack module 10. Also, the rails 42a, 42b have
different heights in the Y—Y axis direction. A similar configuration exists for jack
modules 10", 10" and 410. This prevents a jack module 10, 10, 10" 410 from being
installed upside down.

Referring now to FIGS. 22-25, an alternative example switching rear
interface 16a’ including a switch 210a i1s shown where post 135 of jack 14 activates
the switch. Like parts in FIG. 22-25 are shown with 1dentical reference numbers as
used in FIGS. 16—19. A significant difference in switchung rear interface 16a’ is that
only a single actuator arm 222a is provided to move one rear center conductor 226a
to contact front center conductor 204a’ to switch rear interface unit 16a' so as to have
a straight pass through configuration between front end 180" and rear end 182. Arm
222a moves rear center conductor 226a out of contact with the v—spring 230a upon
insertion of jack 14, and post 135 into port 179". Specifically, rear center conductor
226a breaks contact with arm 232a of v—spring 2302 upon insertion of post 135 into

port 179'. Rear center conductor 228a 1s continuously connected to front center
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conductor 2062’ and to arm 231a of v—spring 230a. such as bv a spring bias. Such a
design may be advantageous if post 135 from jack 14 happens to enter rear interface
16a' at an angle. The single actuator arm design will not cause a loss of data from
one circuit breaking the loop path before the other circuit opens the through path, as
may occur in the embodiment of switching rear interface 16' of FIGS. 16—19.

It is to be understood, that even though numerous charactenistics and
advantages of the invention have been set forth in the foregoing description. together
with details of the structure and function of the invention. the disclosure 1s illustrative
only, and changes may be made in detail, especially in matters as such shape, size, and
arrangement of the parts within the principles of the invention to the full extent
indicated by the broad general meaning of the terms which the appended claims are

expressed.
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WHAT IS CLAIMED IS:

1. A jack module, comprising:

C) an interface unit having a first signal pathway between first and second
rear connectors of the interface unit; and

d) a jack having interface structure for interfacing with the interface unit, the
jack being configured for selective interconnection with the interface unit
to provide a second signal pathway between the jack and one of the first
and second rear connectors, wherein the interface structure of the jack
interrupts the first signal pathway to provide the second signal pathway
without defining the second signal pathway.

2. The jack module of claim 1, wherein the interface structure includes a
projection post configured to contact a switching mechanism within the interface
unit, the switching mechanism being configured to switch between the first
signal pathway and the second signal pathway.

3. The jack module of claim 2, wherein the switching mechanism includes
first and second pivoting arms, each of the pivoting arms being configured to
pivot relative to one another when contacted by the interface structure to
Interrupt the first signal pathway.

4. The jack module of claim 1, wherein the interface unit includes first and
second connections extending from a front end of the interface unit, the first and
second connections being configured for receipt within recesses formed in the
jack, the second pathway being defined through the interconnection of the first
and second connections of the interface unit and the recesses of the jack.

10
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5. The jack module of claim 4, wherein the interface structure is a single
projection extending from a rear end of the jack, the single projection being

configured for receipt within a front opening of the interface unit.

6. The jack module of claim 4, wherein the jack includes a jack switch
mechanism, the jack switch mechanism being configured to provide electrical
communication between the second signal pathway and a plug inserted within

an access port of the jack.

7. The jack module of claim 6, wherein the jack switch mechanism includes
first and second pivoting arms configured such that only one of the pivoting arms
pivots relative to the other to provide electrical communication between the plug

and the second signal pathway.

8. A jack module, comprising:

e) an interface unit having a front end and a rear end, the interface unit
including first and second connectors located at the rear end of the
interface unit;

f) a jack having a front end and a rear end, the jack including interface
structure located at the rear end of the jack and plug ports located at the
front end of the jack;

g) a first signal pathway defined between the first and second connectors of
the interface unit when the jack is disconnected from the interface unit;

h) a second signal pathway defined between the jack and one of the first
and second connectors of the interface unit when the jack is
interconnected to the interface unit, the second signal pathway being

separate from the interface structure of the jack.

9. The jack module of claim 8, wherein the interface unit includes first and
second connections extending from the front end of the interface unit, the first

and second connections being configured for receipt within recesses formed in

11
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the jack, the second pathway being defined through the interconnection of the
first and second connections of the interface unit and the recesses of the jack.

10. The jack module of claim 8, wherein the interface unit includes an
interface switch mechanism, the interface structure being configured to contact

the interface switch mechanism to switch the signal pathway of the jack module
from the first signal pathway when the jack is disconnected from the interface

unit to the second signal pathway when the jack is interconnected to the

interface unit.

11.  The jack module of claim 10, wherein the interface switch mechanism
includes a first arm and a second arm, the first and second arms being
connected at a pivot point, each of the first and second arms having a firSt end
and a second end, wherein each of the second ends of the first and second

arms move apart from one another when the jack interconnects with the

interface unit.

12. The jack module of claim 9, wherein the interface structure is a single
projection extending from the rear end of the jack, the single projection being

configured for receipt within a front opening of the interface unit.

13. The jack module of claim 9, wherein the jack includes a jack switch
mechanism, the jack switch mechanism being configured to provide electrical
communication between the second signal pathway and a plug inserted within

one of the access ports of the jack.

14.  The jack module of claim 13, wherein the jack switch mechanism includes
a first arm and a second arm, the first and second arms being connected at a
pivot point, each of the first and second arms having a first end and a second
end, wherein only one of the second ends of the first and second arms pivots
relative to the other arm to provide electrical communication between the plug

and the second signal pathway.

12
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