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MODULAR CONNECTOR

Technical .Field of the Invention

The present invention relates to a modular connector, a

tool for releasing a modular connector from an associated

socket, and a cap for modular connector. It also relates to.

a kit comprising a modular connector, and at least one of: a

tool for removing the modular connector; and a cap for the

modular connector. It further concerns: a modular loopback

conhector; a blanking plug for a modular socket; a blanking

plate; and a patch panel.

Background to the Invention

p—

A modular connector is typically used with a cable for

providing telephone or network signals. Modular connectors

1

are generally referenced by the number of pin positions that
they cdmprise and the number of contacts in the pin
positions. Common modular connectors include the four

position four connector (4P4C) used in telephone systems,

and 8 position 8 connector (8P8C), commonly referred to as

RJ45 (used for computer networking).

The socket for use with modular connectors comprises

electrical contacts corresponding with those on the

connector plug. The connector plug typically snap fits with
the socket. A latch mechanism is commonly employed, such

that when the latch is depressed the modular connector plug

is released from the push-fit connection with the socket.

Applying pressure to the latch is relatively quick and

simple. By preventing depression of the latch, the modular

connector can be secured 1in the socket.

WO-A-2007/016794 describes a means for locking a

modular connector plug. A security device 1s fitted to the
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connector and prevents depression of the latch of the

connector either by securing a fastening element underneath

the latch or by providing a secured retaining means over the

latch. The fastening element or retaining means is fixed in

place by a locking mechanlism that can only be removed by

means of a key.

This approach adds significant complexity to the

connector plug, and removal of the connector plug from the
socket is time-consuming, even when using the key. Also,

since the security device can be entirely removed, this may

be done to save time when repeatedly connecting and
disconnecting the connector, thereby compromising its
security.

P

Summary of the Invention

Against this background, the present invention provides

a modular connector comprising: a connector plug, which may

be inserted into an associated socket in a first

longitudinal direction; a resilient leg, depending at a

first end thereof from the connector plug, and having a

depressible part, distal therefrom, depressible towards the

connector plug; and a guard cover, configured to prevent

access to the depressible part of the resilient leg in its
direction of depression, but to permit access to the
resilient leg in the longitudinal direction through an

access aperture, the access aperture being aligned with the

depressible part of the resilient leg on an axis parallel

with the longitudinal direction, to allow depression of the
resilient leg through the access aperture directly. The

guard cover 1is advantageously arranged to prevent depression

of the resilient leg without using a tool.
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The present invention thereby provides a simple

mechanism for inhibiting depression of the resilient leg

(the release latch) on the modular connector. When the

modular connector is fitted in a socket, access to the

resilient leg is only possible from the rear portion of the

modular connector. By limiting access in that rear portion

to an opening, the present invention beneficially secures
the modular connectors, such that- it cannot be released

without the use of a tool. However, by allowing a

restricted form of direct access to the resilient leg even

‘'when the guard arrangement is in place, it provides a much

simpler security mechanism in comparison with existing

technigues.

By aligning the access aperture with the depressible

e d

part of the resilient leg, it becomes possible to use a tool

to depress the resilient directly. No intermediate pieces

are therefore needed release the guard cover or to depress

the resilient leg. This allows for easy manufacture of the

connector and integral formation of the guard cover with the

connector plug. Optionally, the resilient leg is also

integrally formed with the connector plug. Moreover, the

arrangement advantageously allows direct depression of the
resilient leg using an associated tool, which provides

secure protection to prevent depression of the resilient leg

that is more robust to component failure, since a minimum

b

number of moving parts are needed.

In the preferred embodiment, the connector plug has a

.

front portion comprising a plurality of electrical contacts

and a rear portion, and the guard arrangement 1s further

configured to restrict access to the resilient leg along the

longitudinal direction of the connector plug from its rear

portion to an opening. In some embodiments, the opening has



10

15

20

25

30

CA 02753661 2011-08-25
WO 2010/097603 PCT/GB2010/000358

a diameter of no greater than 5mm. By diameter, the minimum
dimension of the area of the opening is understood. This

size prevents. depression of the resilient leg directly using

iy

a hand. Alternatively, the opening has a diameter of no

bl
—

greater than one of: 4mm, 3mm, Zmm or lmm.

I

3

Optionally, the connector plug and at least a part oO:

the guard coveér are integrall§ formed.

In a second aspect, the present invention is found in a

modular connector, comprising: a connector plug; a resilient

leg, depending at a first end thereof from the connector

plug, and having a depressible part, distal therefrom,

depressible towards the connector plug; and a guard cover,

configured to inhibit access to the depressible part of the

resilient leg and formed integrally with the connector plug.

Preferably, the guard cover and connector plug are

integrally moulded. The guard cover is advantageously
arranged to prevent depression of the resilient leg without

using a tool.

Optionally, the guard cover is further configured to

g

prevent access to the depressible part of the resilient leg

in its direction of depression, but to permit access to the
resilient leg in the longitudinal direction through an
access aperture, the access aperture being aligned with the

depressible part of the resilient leg on an axis parallel

with the longitudinal direction, to allow depression of the

~resilient leg through the access aperture directly.

Ancillary to the invention 1s a modular connector

comprising: a connector plug; a resilient leg depending from

the connector plug; and a guard cover positlioned over the

resilient leg to inhibit depression thereof. The guard cover

and connector plug may be integrally formed.
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A number of features may be applied to either of these

two aspects of the present invention.

Preferably, the guard arrangement is rigid. This

provides further protection against depression of the

resilient leg through pressure on the guard arrangement. 1In

the preferred embodiment, the connector plug and at least a

gh—

part of the guard arrangement are 1ntegrally formed. More

i

preferably, the connector plug and at least a part of the

guard arrangement are i1ntegrally moulded. Optionally, the

connector plug and at least a part of the guard arrangement

r—
=N
—

are integrally moulded. This also improves the security o:

g
—

the guard arrangement by making i1t more difficult to remove.

The connector plug is preferably elongate and the

gr—
-

resilient leg extends generally along the axis o:

elongation.

Preferably, the guard cover extends in the longitudinal

direction at least to the location of a front face of the

associated socket, when the connector plug i1s fully inserted

into the associated socket, so as to prevent access to the

F

resilient leg in its direction of depression.

In the preferred embodiment, the guard cover comprises

a bridge over the resilient leg, the bridge having supports

surrounding the resilient leg and a span jolning the

supports and spaced from the resilient leg. Where the guard

cover extends at lest to the front face of the socket, the

bridge may further comprise at least one projection

extending in the longitudinal direction towards the first

end of the resilient leg to prevent access to the resilient

leg in its direction of depression.

Optionally, one end of the projection is pivoted to the

bridge span, the bridge span further comprising a notch

arranged such that a force in the longitudinal direction
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against the projection causes it to be pushed into the notch

in the bridge span. Advantageously, the projection 1is

configured such that at least a portion of the projection

extends in the longitudinal direction towards the first end

of the resilient leg to prevent access to the resilient leg

in its direction of depression when the projection 1s pushed

into the notch.

Beneficially, a region bounded by the bridge span, the

bridge supports and the connector plug defines the access

aperture. Optionally, the access aperture is further
bounded by a barrier adjacent to the bridge. Beneficially,

the barrier is shaped to act as a guide towards the access

aperture. In preference, the barrier comprises at least one

ramp. The ramp-shape provides this guide functionality

which allows a tool to be more easily aligned and inserted

into the access aperture.

Additionally or alternatively, the underside of the

iy

bridge span has formed therein at least one of: one or more

notches; and one or more protrusions.

These can advantageously create the effect of a lock,

such that only a tool with corresponding formations can

pr—

cause depression of the resilient leqg.

In the preferred embodiment, the modular connector is
an 8-position 8-contact connector. In other words, the

modular connector comprises eight electrical contacts.

Alternatively, the modular connector may be a 4-position 4-
contact connector.

Optionally, the resilient leg 1s further arranged to

having a lug formed thereupon for engagement with a flange

of an associliated socket.

In some embodiments, the modular connector further

comprises a Radio Frequency Identification (RFID) tag.
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In a third aspect, the invention may be found in a kit

comprising the modular connector as described herein and a

tool, the tool comprising: a tool body; a resilient arm

depending from the tool body;.and a tongue formed upon or

—

adjacent a distal end of the resilient arm and adapted to

prass through the access aperture of the modular connector

and depress the resilient leg of the modular connector.

Advantageously, the tool body defines an inner volume

for receiving the rear portion of the modular connector.

This allows alignment of the extraction tool with the

modular connector. Optionally, the tongue of the tool

comprises at least one of: one or more notches; and one or
more protrusions. This allows the extraction tool to include

key-like formations to cooperate with lock-like formations

on the guard cover of the associated modular connector. The

,
p—

kit optionally further comprises a cap for removal of the

tool from the opening of the modular connector.

In a fourth aspect, the present invention may be found

in a kit comprising: the modular connector as described

herein; and a cap having a body that defines an inner volume

for receiving the front portion of the modular connector.

Preferably, the cap i1is generally elongate and further

comprises an arm projecting from the cap body along the

g

direction of elongation. In the preferred embodiment, the

arm 1s ramp—-shaped at its distal end. In some embodiments,

the cap further comprises a flange for abutting the one or

more lugs on the resilient leg of the modular connector.

In a fifth aspect, there may be found a tool for

releasing a modular connector from an associated socket,

comprising: a tool body defining an inner volume for

receiving a portion of the modular connector; a resilient

arm depending from the tool body; and a tongue formed upon
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or adjacent a distal end of the resilient arm. This

extraction tool allows depression of the resilient leg of an

associated modular connector. Optionally, the tongue

comprises at least one of: one or more notches; and one or

more protrusions.

In a sixth aspect of the present invention, there 1s

provided a cap for a modular connector, the cap belng

generally elongate and comprising: a cap body that defines

e

an inner volume for receiving a front portion of the modular

connector, having a plurality of electrical contacts; and an

arm projecting from the cap body along the direction of

elongation. Preferably, the arm is ramp-shaped at its distal

end. Optionally, the cap further comprises a flange for

abutting a lug on the modular connector. In the preferred

embodiment, the cap further comprises a resilient clip

depending from the cap body, and wherein the flange 1is

formed on the resilient clip.

gr—
-

In a seventh aspect, there is provided a method of

inhibiting removal of a modular connector from an assoclated
socket, the method comprising the steps of: providing a
modular connector having: a connector plug, which may be

inserted into the associated socket in a longltudinal

direction; and a resilient leg depending, at a first end

from the connector plug and having a depressible part,

distal therefrom, depressible towards the connector plug;
and providing a guard cover upon the modular connector,
configured to prevent access to the depressible part of the

ap—

resilient leg in i1ts direction of depression, but to permit

access to the resilient leg in the longitudinal direction

through an access aperture, the access aperture beilng

aligned with the depressible part of the resilient leg on an

axis parallel with the longitudinal direction, to allow
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depression of the resilient leg through the access aperture
directly.

In an eighth aspect, there may be considered a method

of actuating a resilient leg of a modular connector, the

connector comprising: a connector plug, which may be

inserted into an associated socket in a longitudinal

directlion; a resilient leg depending at a first end thereotf

from the connector plug, and having a depressible part,

distal therefrom, depressible towards the connector plug;

and a guard cover, configured to prevent access to the

—

depressible part of the resilient leg in its direction of

depression, but to permit access to the resilient leg in the

longitudinal direction for its depression. The method

1}

comprises: passing a tool in the longitudinal direction of

the connector plug, beneath the guard cover of the

connector; and applying the tool directly to the depressible

part of the resilient leg.

Also conceilved is a kit comprising a modular connector

and an associated tool configured to carry out this method.

In a ninth aspect, a method of extracting a modular

connector comprising a guard cover from an associated socket

is provided, using a tool having a resilient leg and a

tongue formed upon or adjacent a distal end of the resilient
leg. The method comprises: passing the tongue through the
guard cover of the connector; and directly engaging with and

depressing the resilient leg of the connector.

In a tenth aspect, a method of extracting a modular

connector from a socket is provided, the modular connector

having a connector plug and a resilient leg depending from

the connector plug, a proximal end of the resilient leg

t)

being engaged with the socket so as to prevent removal of

the modular connector from the socket. The method
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comprises: 1inserting an extraction tool into the modular

connector such that the extraction tool depresses the

resilient leg directly and thereby disengages the resilient

leg from the socket; and extracting the modular connector

from the socket.

p—

In all of these methods, the resilient leg preferably

has a depressible part distal from its proximal end.

Optionally, the modular connector further comprises a guard

cover, configured to prevent access to the depressible part

p—

of the resilient leg in its direction of depression, but to

permit access to the resilient leg through an access

aperture in a longitudinal direction, in which the connector

plug can be inserted into a socket, the access aperture

being aligned with the depressible part of the resilient leg

on an axis parallel with the longitudinal direction, to

' e

allow depression of the resilient leg through the access

aperture directly. Advantageously, the step of inserting

the extractlion tool comprises accessing the resilient leg

along that longitudinal direction.

Optionally, the access aperture is defined by the

resillient leg and the guard cover.

Preferably, the modular connector further comprises a

barrier element located adjacent the depressible part of the
resilient leg, and wherein the access aperture is defined by

the resilient leg, the guard cover and the barrier element.

Advantageously, the extraction tool comprises a tongue

and, the method further comprises: aligning one or both of:

projections; and notches on the tongue with corresponding

one or both of: notches; and projections on the guard

arrangement. This causes the tool to act as a key.

Beneficlally, the step of inserting the extraction tool

into the modular connector comprises engaging the extraction



1.0

15

20

25

30

WO 2

CA 02753661 2011-08-25
010/097603 PCT/GB2010/000358

- 1] -

tool with the modular connector, said engagement preventing

removal of the extraction tool from the modular connector.

In some embodiments, the method further comprises:

disengaging the extraction tool from the modular connector

by inserting the modular connector into one of: a socket;

and a

cap; and removing the extraction tool from the modular

connector.

Optionally, the step of engaging the extraction tool

with the modular connector comprises engaging the extraction

tool with the guard cover.

In an eleventh aspect, there may be found a modular

loopback connector comprising: a connector plug, which may

be inserted into an associated socket in a longitudinal

direction; a resilient leg, depending at a first end thereof

i

from the connector plug, and having a depressible part,

distal therefrom, depressible towards the connector plug; a

guard

cover, configured to prevent access to the depressible

part of the resilient leg in its direction of depression,

but to permit access to the resilient leg in the

longitudinal direction through an access aperture, the

access aperture being aligned with the depressible part of

the resilient leg on an axis parallel with the longitudinal

direction, to allow depression of the resilient leg through

the access aperture directly; and an electrical connection,

arranged to send signals received from the associated socket

back into the associated socket.

In a variant on this aspect, there is provided a

modular loopback connector comprising: a connector plug; a

resilient leg, depending at a first end thereof from the

connector plug, and having a depressible part, distal

there:

‘rom, depressible towards the connector plug; a guard

cover, positioned over the resilient leg to inhibit
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r=to.

depression thereof and formed integrally with the connector

plug; and an electrical connection, arranged to send signals

recelived from the associated socket back into the associated

socket.

In the eleventh aspect or its wvariant, the electrical

connection may optionally further comprise a signal

processor arranged to process the signals received from the

associated socket. Optionally, the resilient leg has one or

more lugs formed thereupon for engagement with a flange of a

modular socket. In one embodiment, the electrical connection

optionally attenuates a signal which passes therethrough.

In other words, the signal processor comprises an

attenuator. Optionally, the modular loopback connector

further comprises an insignia associated with a particular

gr—
v

coefficient of attenuation provided. In other embodiments,

the signal processor may comprise a filter. Advantageously,

the filter 1s passive.

In the preferred embodiment, the guard cover comprises

a bridge over the resilient leg, the bridge having supports

surrounding the resilient leg and a span joining the

supports and spaced from the resilient leg. Optionally, a

region bounded by the bridge span, the bridge supports and

the connector plug defines the access aperture.

Advantageously, the access aperture is further bounded by a

barrier adjacent to the bridge. Beneficially, the barrier

comprises at least one ramp.

In some embodiments, the underside of the bridge span

has formed therein one or more notches and/or one or more

protrusions. Optionally, the modular loopback connector

further comprises a Radio Frequency Identification (RFID)

tag.
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In a twelfth aspect, there is provided a blanking plug

for a modular socket, the plug comprising: a connector plug,

which may be inserted into an associated socket in a first

longitudinal direction; a resilient leg, depending at a

first end thereof from the connector plug, and having a

depressible part, distal therefrom, depressible towards the

connector plug; and a guard cover, configured to prevent

purin

access to the depressible part of the resilient leg in its

direction of depression, but to permit access to the
resilient leg in the longitudinal direction through an
access aperture, the access aperture belng aligned with the

—

depressible part of the resilient leg on an axis parallel

with the longitudinal direction, to allow depression of the

resilient leg through the access aperture directly.

In a variant on the twelfth aspect, a blanking plug forx

a modular socket is provided, the plug comprising: a

connector plug; a resilient leg, depending at a first end

thereof from the connector plug, and having a depressible

part, distal therefrom, depressible towards the connector

plug; and a guard cover, positioned over the resilient leg

to inhibit depression thereof and formed integrally with the

connector plug.

In elther the twelfth aspect or its wvariant, the

connector plug optionally comprises a stopper for engagement

with a modular socket. Optlionally, the resilient leg has one

or more lugs formed thereupon for engagement with a flange

of a modular socket. Optionally, the guard cover comprises a

bridge over the resilient leg, the bridge having supports

surrounding the resilient leg and a span joining the

supports and spaced from the resilient leg. Advantageously,
a region bounded by the bridge span, the bridge supports and

the connector plug defines the access aperture.
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Beneficially, the access aperture 1is further bounded by a
barrier adjacent to the bridge. Optionally, the barrier

comprises at least one ramp.

In the preferred embodiment, the underside of the

bridge span has formed therein one or more notches and/or

one or more protrusions.

In some embodiments, the blanking plug further

comprises a Radio Frequency Identification (RFID) tag.

In a thirteenth aspect, there may be found a blanking

plate comprising: a plate; at least one blanking plug as

described herein or at least one modular connectdr as

- described herein, fitted on the plate such that the plate

covers a piurality of modular sockets when the at least one

blanking plug or at least one modular connector is fitted

into an associated socket. Optionally, the blanking plugs

further comprises a blanking plug mount for fixing a

blanking plug or a modular connector to the plate, the

g
p—

blanking plug mount being arranged to allow adjustment of

pr—

the position of the blanking plug or the modular connector

on the plate. Optionally, the blanking plug mount comprises

runners mounted on a hole in the plate and a sliding

mechanism adapted to allow the blanking plug or the modular

connector to slide within the hole of the plate.

In a fourteenth aspect there 1is providéd a patch panel

comprising a plurality of modular sockets, wherein at least

one of the modular sockets is occupied either by a modular

loopback connector or by a blanking plug. Optionally, every

one of the sockets is occupied by: a modular loopback
connector; a blanking plug; or a modular connector.

Optionally, at least one of the sockets is occupied by

a blanking plug, wherein the blanking plug is as described

herein.
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Additionally or alternatively, at least one of the

sockets 1s occupied by a modular loopback connector, whereln

the modular loopback connector is as described hereiln.

Alternatively or additionally, at least one of the
sockets is occupled by a modular connector, wherein the

modular connector i1s as described hereiln.

Brief Description of the Drawings

Embodiments of the invention will now be described, by

way of example only, with reference to the accompanying
drawings, in which:

Figure 1 shows a perspective view of a modular

connector, a tool for removing the modular connector and a

- cap for the modular connector according to the present

invention:;

)

Figure 2 shows a side view of the modular connector o:
Figure 1;
Figure 3 shows an end view of the modular connector of

Figure 1;

n

Figure 4 shows a plan view of the modular connector of

Figufe 1;

Figure 5 shows a plan view (from the opposite direction

P ]

to that of Figure 4) of the modular connector of Figure 1;

Figure 6 shows a plan view of the tool of Figure 1;

gr—

FFigure 7 shows an end view of the tool of Figure 1;

Figure 8 shows a plan view (from the opposite direction

gr—

to that of Figure 6) of the tool of Figure 1;

Figure 9a shows a plan view of a second embodiment of a

modular connector according to the present invention;

pr—

Figure 9b shows a side view of the embodiment of Figure

9a;
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Figure 9c shows a front end view of the modular

ph—

connector of Figure 9a;

—

Figure 9d shows a perspective view of the modular

connector of Figure 9a;

r ]
p—
by

ad

Figure 10a shows a plan view of an embodiment o:
blanking plug in accordance with the present invention;
Figure 10b shows a rear end view of the blanking plug

—

of the blanking plug of Figure 10a;

"N

Figure 10c shows a side view of the blanking plug o:

Figure 10a;

Figure 10d shows a front end view of the blanking plug

of Figure 10a;

Figure 1l0e shows a perspective view of the blanking

F

plug of Figure 10a;

Figure 11 shows a blanking plate in accordance with the

present invention;

Figure 1l2a shows a plan view of a second embodiment of

a tool for removing a modular connector in accordance with

the present invention;

)

Figure 12b shows a side view of the embodiment o:

Figure 12a;

-y

B

2C shows a front end view of the embodiment of

F'igure

Figure 12a; and

Figure 12d shows a perspective view of the embodiment

of Figure 1Za.

Description of a Specific Embodiment

Referring first to Figure 1, there is shown a modular

connector according to the present invention. The modular

connector 1 has a housing 50 and a connector plug 10. It

further comprises a release latch 20, a guard cover 30 and

barrier element 40.
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The modular connector 1 is elongate and comprises

release latch 20 which is a resilient leg that depends at

one end 22 of the leg 20 from an end of the connector plug

10 opposite to the housing 50. The resilient leg 20 extends

generally along the axis of elongation of the connector plug

10 and connector 1. A lug 25 is formed on one side of the

resilient leg 20 so as to protrude from the resilient leg 20
in a direction perpendicular to the axis of elongation.

The guard cover 30 is positioned over the end 23 of the

resilient leg 20 away from the end 22 at which the resilient

leg 20 depends from the connector plug 10.
The guard cover 30 comprises a bridge with a span 31

and two supports 32. The span 31 covers the resilient leg

20. The supports 32 are located at the end of the span 31.

gr—

On the underside of the span 31 are formed: one oOr more

protrusions 33; one or more notches 34; or both.

Barrier element 40 is a ramp which 1s formed on the

modular connector 1 on the side of the guard cover 30

opposite the resilient leg 20 of the connector plug 10. In

other words, barrier element 40 is formed adjacent the

o

resilient leg 20 on the rear portion of the modular

g,

connector 1. The front portion of the modular connector 1is

where the connector plug 10 1s arranged.
A region bounded by the bridge span 31, the bridge

support 32, the modular connector plug 10 and the barrier

element 40 defines an opening. Referring to Figure 3, there

is shown an end view of the modular connector 1 of Figure 1.
In this drawing, the opening 45 is visible. Also shown in

this drawing are electrical contacts 11 on the modular

connector plug 10.

Referring again to Figure 1, a cable (not shown) can be

received at the modular connector 1 through a rear portion
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55 of the housing 50. The cable may be coupled to the
modular connector plug 10 by crimping as usual, 0Or other

eguivalent means as known to a person skilled in the art.

In use, the modular connector 1 is received into an
associated socket (not shown). On entry into the socket,
the end 23 of the resilient leg 20 is forced downwards

towards the connector plug 10 by the perimeter of the

socket. Once the lug 25 formed on the resilient leg 20 has

g
—t

the connector

1)

moved downwards sufficiently to allow entry o:

plug 10 into the socket, the resilient leg 20 springs back

" so that the lug 25 is restrained by a flange in the socket

which inhibits removal of the connector 1 from the socket.

pr—

Subsequent removal of the connector 1 from the socket

r—

is achieved by depressing the end 23 of the resilient leg 20

e
—

such that the lug 25 passes below the restraining flange o:

p—

the socket. Since the end 23 of the resilient leg 20 is

located under the guard cover 30, however, 1t is not

possible to depress the resilient leg 20 by hand, or in

other words without the use of a tool. Instead, 1n order to
remove the modular connector one from the socket, it 1is
necessary to remove a corresponding removal tool.

Referring again to Figure 1, there is shown a tool 100
of the present invention. The tool 100 comprises a tool

body 110, a resilient arm 120 depending from the tool body,

and a tongue 130 formed at the distal end of the resilient

arm. The tool body 110 includes a recess adapted so that,

when in use, 1t will at least partly surround a cable (not

shown) connected to the modular connector 1. The resilient

arm 120 is typically more resilient than the resilient leg

20 of the modular connector 1. The shape of the tongue 130

is adapted to fit through (match) the opening 45 under the

bridge span 31. In particular, where the bridge span 31 or
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support 32 include one or more protrusions 33, one or more

notches 34 or both, the shape of the tongue 130 is adapted

10

15

20

25

30

to cooperate. Notch 131 is shown 1in figure 1.

In use, the tool 100 is positioned parallel to the

elongate direction of the modular connector 1 on the side of

the guard cover 30 away from the resilient leg 20. The tool

is aligned by ensuring that the cable coupled to modular

)

connector 1 is at least partly enclosed by the recess 125 o1

the tool 100,

The tool 100 is then moved in a forward direction

generally parallel to the direction of elongation, towards

the guard cover 30. The resilient arm 120 of the tool 100

makes contact with the barrier element 40 of the modular

connector 1, which is ramp-shaped. Further movement 1n that

forward direction causes the resilient arm 120 of the tool

100 to slide up the barrier element 40. As noted above, the
tongue 130 is adapted to fit through the opening 45 beneath

the bridge span 31. Continued movement of the tool 100 will

cause the tongue 130 to pass through the opening beneath the

bridge span 31l.
Once the tongue has passed through the opening, the

tongue 130 makes contact with the resilient leg 20 of the

F

modular connector 1. Since the resilience of the resilient

arm 120 of the tool 100 is typically greater than the

g—

resilience of the resilient leg 20 of the modular connector

1, the resilient arm 120 forces the resilient leg 20

downwards towards the modular connector plug 10.

Consequently, the connector 1 is then removable from the

socket through downward motion of the lug 25 in the manner

described herein.

Once the connector 1 has been removed from the socket,

the tool 100 remains attached to the connector 1 because the
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Bg—

~ tongue 130 of the tool 100 remains on the side of the guard

cover 30 closer to the resilient leg 20. Since the

resilient arm 120 of the tool 100 is more resilient than the

F

resilient leg 20 of the modular connector 1, the tool cannot

easlly be removed from the modular connector 1.

Referring once again to Figure 1, there 1is also

provided a cap 200, comprising an aperture 220, a cap

—

projection 210 mounted at one end of the cap and a resilient

clip 230.

The aperture 220 1s adapted to receive a modular

connector plug 10 of the modular connector 1. In use, the

cap 200 is moved towards the connector plug 10 in a

direction so .as to receive the connector plug 10 into the

—

aperture 220 of the cap 200.

In conseguence of this

movement, the ramp-shaped projection 210 slides underneath

the tongue 130 at the distal end of the resilient arm 120 o:

the extraction tool 100.

v

(

With continued movement in the

same direction, the tongue 130 is forced up by the ramp-

shaped projection 210, which in turn forces the resilient

e

arm 120 of the tool 100 up towards the aperture beneath the

bridge span 31. Once the resilient arm 120 of the tool 100

is in line with the aperture beneath the bridge span 31, the

tool 100 can be removed simply by moving the tool 100 in the

direction of the cable,

and guard cover 30.

Moreover, as a result of

gr—

it

the resilient leg 20 o:

away from the modular connector 1

the movement of the cap 200,

- the modular connector 1 is received

beneath the resilient clip 230 of the cap 200 which holds

the cap 200 in place at

the end of the connector 1. Thus,

the cap will, by default, rems

in in place on the end of the

modular connector 1 when the connector 1 1s not connected 1n

a socket. The resilient clip 230 incorporate a flange (not
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shown) similar to a modular connector socket, against which

the lug 25 of the resilient leg 20 abuts.

-

The modular connector 1, extraction tool 100 and cap

200 may be made from a thermosetting plastic. Since a large

number of arrangements of modular connector 1, guard cover

30, barrier element 40 and aperture 45 are contemplated by

‘the 1nvention, and each such arrangement has at least one

corresponding tool 100, it may be that the corresponding

connector and tool include some means of identification in

order for the user easily to identify the correspondence

between the connector 1 and tool 100. For example,

corresponding connectors and tools may be formed in the same

colour. The corresponding cap 200 may also be formed i1in the
same colour.

The housing 50 of the modular connector 1 may comprise

any number of components. The connector plug 10 may be

formed by the housing 50. Also, the housing 50 may include

a recess (not shown) for receiving a radilo frequency

identification (RFID) tag.

Figures 2 to 5 show alternative views of the modular

connector 1 shown in Figure 1. Where the same features are

illustrated, identical reference numerals have been used.

Figures 6 to 8 show alternative views of the extraction tool

100 shown in Figure 1. Again, where the same features are

illustrated, identical reference numerals have been
employed. |

Although one embodiment of the present invention has
been described above, the skilled person will contemplate
various modifications. For example, although the cap 200 1is

described as having a resilient clip 230 with a flange, the

flange may be provided in a different way, for example by

the body of the cap 200. Alternatively, other means for



10

15

20

29

30

CA 02753661 2011-08-25
WO 2010/097603 PCT/GB2010/000358

- 22 =

retaining the lug 25 of the resilient leg 20 may be

provided.

In preferred embodiments, an additional security

feature is provided. Specifically, the guard cover 1is

arranged to extend in the longitudinal direction (in other

words, the direction of elongation of the plug 10) at least

to the location of a front face of the associliated socket,

when the plug 10 is fully inserted into the socket. This

a—

prevents access to the resilient leg of the modular

—d

connector in its direction of depression. By providing this

additional feature, accessing the resilient leg at a

location close to the front face of the associated socket is

precluded. This additional security feature can be

pr—

implemented in a number of ways, one of which will now be

described.

n Figure 9a, there is shown a plan view of a modular

connector 1' according to a second embodiment of the present

invention. Where the same features are indicated as used in

the embodiment of Figure 1, identical reference numerals

have been used. Flap 200 is provided adjacent the span 31

F

to prevent access to the end 23 of the resilient leg in its

e

direction of depression. Figure 9b shows a side view of the

embodiment of Figure 9a.

Figure 9c¢ shows a front end view of the embodiment of

Figure %a. One end of the flap 200 1s pivoted against the

bridge span 31. The flap 200 can therefore move with
respect to the bridge span 31. Also, the bridge span 3l

gnbuw.

extends closer to the front part of the connector plug 10 1n

the longitudinal direction than in other embodiments. The

bridge span 31 is further adapted with an associated notch

210. The notch 210 is positioned such that the flap 200 is
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pushed into the notch 210 when the modular connector is

inserted into a socket.

Figure 9d shows a perspective view of the embodiment of

Figure 9a. The flap 200 is shaped such that, when 1t is

P~

pushed into the notch 210, a portion of the flap 200 extends

in the longitudinal direction at least to the location of a

r-

front face of the associated socket. In particular, an end

—

of the flap 200 1s angled and shaped such that, when the

flap 200 is pushed into the notch 210, it extends in the

longitudinal direction further forward than the bridge span

31. Also, at least part of the flap 200 is horizontal, but

1t parallel with the span 31. These features prevent access

to the resilient leg 23 at a location close to the front

face of the associated socket.

Advantageously, the flap 200 may be integrally formed

or moulded with a guard cover. No modification 1s requilred

to an associated keystone in order to accommodate the flap

200, since this 1s pushed into the notch 210 when the
connector is inserted into a socket.
Figure 10a shows a blanking plug 250 according to an

gt

embodiment of the invention i1n plan view. The blanking plug

250 of the specific example shown in Figure 10a is similar

to the modular connector 1' shown in Figure 2%2a, but a rear

o

portion 55 of the housing 50 is not provided. 1Instead, the

housing 50 is sealed at its rear portion.
The blanking plug 250 may be used to plug a socket when
the socket is not being used to carry a signal. When the

blanking plug 250 1s in use with a socket, the plug prevents

the ingress of dirt and contaminants which may, 1f allowed

to enter, degrade quality when the socket 1s again used with

an electrically connected plug.
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Where the blanking plug is provided with a guard cover

which inhibits manual release of the blanking plug from a
socket into which it is received, the blanking plug may only

be removed using the corresponding tool. Advantageously,

therefore, this prevents an unauthorised party from removing

the blanking plug. This in turn prevents an unauthorised

party from inserting an unauthorised modular connector into

the socket.

{1

Figure 10b shows a rear end view of the embodiment oO:

gph—n

Figure 10a. Figure 1l0c shows a side view of the embodiment

of Figure 10a. Figure 10d shows a front end view of the

embodiment of Figure 10a. Figure 10e shows a perspective

view of the embodiment of Figure 10a.

The external housing used for the blanking plug 250 may

alternatively be used to provide a loopback connector. 1In

the loopback connector, electrical connections are provided
to couple the signal received when the plug 10 is inserted

in an associated socket such that the received signal 1s

delivered back into the socket. The electrical connections

on the plug 10 include connections for receiving and

transmitting signals between the plug 10 and assoclated

socket.

Figure 11 shows a blanking plate according to an

embodiment of the present invention. BRlanking plate 300

comprises: a first modular connector 310; a second modular

connector 320: and a plate 330. The configuration of the
blanking plate 300 means that when modular connector 310 and
modular connector 320 the plate 330 prevents any modular
connectors being inserted into the blocked sockets. Also

shown in Figure 11 are an associated socket panel 350 and

further modular connectors 1. The plate 330 1is metal, but

may alternatively be plastic or another material.

PCT/GB2010/000338
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Where the first modular connector 310 and the second

modular connector 320 are provided with a guard cover which

gy

inhibits manual release of the modular connectors from the

sockets, the blanking plate may only be removed using a

corresponding tool or tools to allow release of the first

modular connector 310 and the second modular connector 320

from the respective sockets. Advantageously, therefore,

this prevents an unauthorised party from removing the

blanking plate 300. The first modular connector 310 and the
second modular connector 320 may be replaced by
corresponding blanking plugs as appropriate.

Furthermore, a patch board of sockets may be provided,

all of which are populated with a blanking plug or loopback

g—

connector or modular connector. The guard cover of each

blanking plug, loopback connector or modular connector would

render the respective component in capable of removal from
1ts socket without the corresponding tool. This in turn

prevents an unauthorised party from inserting an

unauthorised connector into any of the sockets in the patch

board.

F‘

F'igure 12a shows a plan view of a tool 100" for

I

e

emoving a modular connector from an associated socket

according to a second, preferred embodiment of the present

invention. The tool 100" is similar to the tool 100 shown

in Figures 6 to 8 and where the same features have been

included, identical reference numerals have been used.

The tool 100' comprises: a modified tool body 110'; a

modified resilient arm 120'; and tongue 130 formed at the

distal end of the resilient arm 120'. The modified tool body

110" 1s thinner than the tool body 110 shown in Figures 6 to

8. Moreover, the modified resilient arm 120' bends into the

tool body 110'. Notch 131 1s formed on tongue 130 to
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cooperate with an corresponding projection on the bridge

span of the guard cover on an associated modular connector.

Modular connectors may typically have a high packing

density. An extractlon tool that surrounds the modular

connector may not always be practical. The second, preferred

embodliment of the extraction tool 100' advantageously
inserts into the rear of the modular connector to allow

depression of the connector's resilient leg and extraction

of the connector from a socket.

gr—

Figure 12b shows a side view of the tocl of Figure 12a.

Figure 12c shows a front end view of the tool of Figure 12a.

i

Figure 12d shows a perspective view of the tool of Figure

12a.

In an alternative embodiment, an extraction tool may

g~

comprise a ralised portion of the resilient arm. The raised

portion may be coupled to the tool body using a resilient

bias, such as a spring.
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CLAIMS

1. A moaular connector comprising:
a connector plug, which may be inserted into an

assoclated socket in a first longitudinal direction;

a resilient leg, depending at a first end thereof from
the connector plug, and having a depressible part, distal
therefrom, depressible towards the connector plug; and

a guard cover, configured to prevent access to the
depressible part of the resilient leg in its direction of

depression, but to permit access to the resilient leg in the

longitudinal direction through an access aperture, the

access aperture being alligned with the depressible part of

the resilient leg on an axilis parallel with the longitudinal
direction, to allow depression of the resilient leg through

the access aperture directly.

2. The modular connector claim 1, wherein the connector
plug and at least a part of the guard cover are 1integrally

formed.

3. A modular connector, comprilsing:

a connector plug;

a resilient leqg, depending at a first end thereof from
the connector plug, and having a depressible part, distal
therefrom, depressible towards the connector plug; and

a guard cover, configured to 1nhibit access to the
depressible part of the resilient leg and formed integrally

wlth the connector plug.

4, The modular connector of claim 3, wherein the guard

cover 18 further configured to prevent access to the
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depressible part of the resilient leg in its direction of

depression, but to permit access to the resilient leg in the
longitudinal direction through an access aperture, the

access aperture being aligned with the depressible part of

o> the resilient leg on an axis parallel with the longitudinal

direction, to allow depression of the resilient leg through

the access aperture directly.

5. The modular connector of any one of claims 1 to 4,

10 wherein the connector plug is elongate and the resilient leg

extends generally along the axis of elongation.

o . The modular connector of any one of claims 1 to 5,
wherelin the guard cover extends in the longitudinal

15 direction at least to the location of a front face of the
assoclated socket, when the connector plug 1s fully inserted
1nto the associated socket, so as to prevent access to the

resilient leg in 1ts direction of depression.

20 7. The modular connector of any one of claims 1 to o,
wherelin the guard cover comprises a bridge over the
resilient leg, the bridge having supports surrounding the

resilient leg and a span joinling the supports and spaced

from the resilient leg.

25
3 . The modular connector of claim 7, when dependent upon
claim ©, wherein the bridge further comprises at least one
projection extending in the longitudinal direction towards

the first end of the resilient leg to prevent access to the

30 resilient leg 1n 1ts direction of depression.
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9. The modular connector of claim 8, wherein one end of
the projection is pivoted to the bridge span, the bridgs
span further comprising a notch arranged such that a force
1n the longitudinal direction against the projection causes

> 1t to be pushed into the notch in the bridge span.

10. The modular connector of claim 9, wherein the
projection 1s configured such that at least a portion of the

projection extends in the longitudinal direction towards the

10 first end of the resilient leg to prevent access to the

resilient leg 1n 1its direction of depression when the

projection 1s pushed into the notch.

11. The modular connector of any one of claims 7 to 10,
15 wherein a region bounded by the bridge span, the bridge

supports and the connector plug defines the access aperture.

12. The modular connector of claim 11, wherein the access

aperture 1s further bounded by a barrier adjacent to the

20  Dbridge.

13. The modular connector of claim 12, wherein the barrier

1s shaped to act as a gulde towards the access aperture.

25 14. The modular connector of claim 12, wherein the barrier

comprilises at least one ramp.

15. The modular connector of any one c¢f claims 7 to 14,

wherein the underside of the bridge span has formed therein

f'*

30 at least one of: one or more notches; and one or more

protrusions.
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1o. The modular connector of any preceding claim wherein

the resilient leg 1s further arranged to having a lug formed

thereupon for engagement with a flange of an associated

socket.

7. The modular connector of any preceding claim, wherein

the modular connector is an 8-position 8-contact connector.

18. The modular connector of any preceding claim further

comprising a Radio Frequency Identification (RFID) tag.

19. A kit comprising the modular connector of any preceding
claim and a tool, the tool comprising:
a tool body;

a resllient arm depending from the tool body; and

a tongue formed upon or adjacent a distal end of the
resilient arm and adapted to pass through the access
aperture of the modular connector and depress the resilient

leg of the modular connector.

20, The kit of claim 19, wherein the tool body defines an

1nnher volume for receiving the rear portion of the modular

connector.

21. The kit of claim 19 or claim 20, wherein the tongue of
Che tool comprises at least one of: one or more notches; and

one or more protrusions.

22. The kit of any one of claims 19 to 21, further

comprlising a cap for removal of the tool from the opening of

the modular connector.
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23. A kit comprising:
the modular connector of any of claims 1 to 18; and
a cap having a body that defines an inner volume for

receiving the front portion of the modular connector.

24. The kit of claim 23, wherein the cap 1s generally
elongate and further comprises an arm projecting from the

cap body along the direction of elongation.

25. The kit of claim 24, wherein the arm is ramp-shaped at

1ts distal end.

206. The kit of any of claims 23 to 25, wherein the cap

further comprises a flange for abutting the one or more lugs

on the resilient leg of the modular connector.

27. A method of inhibiting removal of a modular connector
from an associated socket, the method comprising the steps
of:

croviding a modular connector having: a connector plug,
whlich may be 1nserted into the assoclated socket in a

longitudinal direction; and a resilient leg depending, at a

first end from the connector plug and having a depressible
part, distal therefrom, depressible towards the connector
plug; and

provlidlng a guard cover upon the modular connector,

configured to prevent access to the depressible part of the
resilient leg 1n its direction of depression, but to permit

access to the resilient leg 1n the longitudinal direction

through an access aperture, the access aperture being

aligned with the depressible part of the resilient leg on an
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axls parallel with the longitudinal direction, to allow
depression of the resilient lecg through the access aperture

directly.

28. A method of actuating a resilient leg of a modular
connector, the connector comprising:
a connector plug, which may be inserted into an associated

socket 1n a longitudinal direction;

a resilient leg depending at a first end thereof from the
connector plug, and having a depressible part, distal
therefrom, depressible towards the connector plug; and

a guard cover, configured to prevent access to the

depressible part of the resilient leg in its direction of
depression, but to permit access to the resilient leg in the
longitudinal direction for its depression,

wherelin the method comprises:

passing a tool 1in the longitudinal direction of the
connector plug, beneath the guard cover of the connector;
and

applying the tool directly to the depressible part otf

the resilient leg.

29. A kit comprising a modular connector and an assoclated

tool configured to carry out the method of claim 28.

30. A method of extracting a modular connector comprising a

guard cover from an assoclated socket, using a tool having a
resilient leg and a tongue formed upon or adjacent a distal

end of the resilient leg, wherein the method comprises:

F

passing the tongue through the guard cover of the connector;

and
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directly engaging with and depressing the resilient leg

of the connector.

31. A method of extracting a modular connector from a

socket, the modular connector having a connector plug and a

resilient leg depending from the connector plug, a proximal
end of the resilient leg being engaged with the socket so as
to prevent removal of the modular connector from the socket,
Che method comprising:

1nserting an extraction tool into the modular connector

such that the extraction tool depresses the resilient leg

directly and thereby disengages the resilient leg from the

socket; and

extracting the modular connector from the socket.

32. The method of claim 31, wherein the resilient leg has a
depressible part distal from its proximal end, wherein the
modular cconnector further comprises a guard cover,
configured to prevent access to the depressible part of the
resilient leg in 1ts direction of depression, but to permit

access to the resilient leg through an access aperture in a

longitudinal direction, in which the connector plug can be
inserted 1nto a socket, the access aperture being aligned

wlth the depressible part of the resilient leg on an axis

parallel with the longitudinal direction, to allow

depression of the resilient leg through the access aperture

directly, and wherein the step of inserting the extraction

tool comprises accessing the resilient leg along that

longitudinal direction.

33. The method of claim 32, wherein the access aperture is

defined by the resilient leg and the guard cover.
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34. The method of claim 33, wherein the modular connector

further comprises a barrier element located adjacent the

depressible part of the resilient leg, and wherein the

access aperture 1s defined by the resilient leg, the guard

cover and the barrier element.

35. The method of any one of claims 31 to 34, wherein the
extraction tool comprises a tongue, the method further
comprising:

aligning one or both of: projections; and notches on
the tongue wlth corresponding one or both of: notches; and

projections on the guard arrangement.

306. The method of any one of claims 31 to 35, wherein the
step of 1nserting the extraction tool into the modular
connector comprlses engaging the extraction tool with the
mnodular connector, said engagement preventing removal of the

extraction tool from the modular connector.

37. The method of claim 36, further comprising:
disengaging the extraction tocl from the modular
connector by 1nserting the modular connector into one of: a

socket; and a cap; and

removing the extraction tool from the modular

connector.

38. The method of claim 36 or claim 37, when dependent on
any one of claims 32 to 34, wherein the step of engaging the
extraction tool with the modular connector comprises

engaging the extraction tool with the guard cover.
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39. A modular loopback connector comprising:
a connector plug, which may be inserted into an
assoclated socket 1in a longitudinal direction;

a reslilient leg, depending at a first end thereof from

the connector plug, and having a depressible part, distal
therefrom, depressible towards the connector plug;
a guard cover, confligured to prevent access to the

depressible part of the resilient leg in its direction of

depression, but to permit access to the resilient leg in the
longitudinal direction through an access aperture, the
access aperture being alligned with the depressible part of
the resilient leg on an axis parallel with the longitudinal
dlrection, to allow depression of the resilient leg through
the access aperture directly; and

an electrical connection, arranged to send signals

received from the associated socket back into the associated

socket.

40. A modular loopback connector comprising:

a connector plug;

a resilllent leg, depending at a first end thereof from
the connector plug, and having a depressible part, distal

Cherefrom, depressible towards the connector plug;

a guard cover, positioned over the resililent leg to

inhibit depression of the resilient leg, and formed
integrally with the connector plug; and

an electrical connection, arranged to send signals

recelived from the associlated socket back into the associated

socket.

41. The modular loopback connector of claim 39 or claim 40,

wherein the electrical connection further comprises a signal
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processor arranged tLo process the signals received from the

assoclated socket.

42. The modular loopback connector of claim 41, wherein the

slgnal processor comprises an attenuator.

45. The modular loopback connector of any one of claims 39
to 42 wherein the guard cover comprises a bridge over the

resilient leg, the bridge having supports surrounding the

resilient leg and a span joining the supports and spaced

from the resilient legq.

44, The modular loopback connector of claim 43 wherein a
region bounded by the bridge span, the bridge supports and

the connector plug defines the access aperture.

45. The modular loopback connector of claim 44, wherein the
access aperture 1s further bounded by a barrier adjacent to

the bridge.

40. The modular loopback connector of claim 45, wherein the

Parrier comprises at least one ramp.

4'/. The modular loopback connector of any one of claims 43
to 46 wherein the underside of the bridge span has formed

therein one or more notches and/or one or more protrusions.

48. The modular loopback connector of any one of claims 39

to 47/, further comprising a Radio Freguency Identification

(RE'ID) tag.
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49, A blanking plug for a modular socket, the plug
comprilising:

a connector plug, which may be inserted into an
associated socket 1n a first longitudinal direction;

a resilient leg, depending at a first end thereof from

the connector plug, and having a depressible part, distal

cherefrom, depressible towards the connector plug; and
a guard cover, configured to prevent access to the
depressible part of the resilient leg in its direction of

depression, but to permit access to the resilient leg in the

longitudinal direction through an access aperture, the

y—
v

access aperture beling aligned with the depressible part of

the resilient leg on an axis parallel with the longitudinal

direction, to allow depression of the resilient leg through

the access aperture directly.

50. A blanking plug for a modular socket, the plug
comprlising:
a connector plug;

a resilient leg, depending at a first end thereof from

the connector plug, and having a depressible part, distal

Cherefrom, depressible towards the connector plug; and

a guard cover, poslitioned over the resilient leg to

inhibit depression of the resilient leg, and formed

integrally with the connector plug.

51l. The blanking plug of claim 49 or claim 50 wherein the
connector plug comprises a stopper for engagement with a
modular socket.

g
.

5Z2. The blanking plug of any one of claims 49 to 51 wherein

the guard cover comprises a bridge over the resilient legq,
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the bridge having supports surrounding the resilient leg and

a span joining the supports and spaced from the resilient

leg.

>3. The blanking plug of claim 52 wherein a region bounded
by the bridge span, the bridge supports and the connector

plug defines the access aperture.

o4. The blanking plug of claim 53, wherein the access
aperture 1s further bounded by a barrier adjacent to the

bridge.

0o5. The blanking plug of claim 54, wherein the barrier

comprises at least one ramp.

50. The blanking plug of any one of claims 52 to 55 wherein
Cthe underside of the bridge span has formed therein one or

more notches and/or one or more protrusions.

5>/. A blanking plate comprising:
a plate;
at least one blanking plug according to any one of

claims 49 to 56 or at least one modular connector according

to any one of claims 1 to 18, fitted on the plate such that
the plate covers a plurality of modular sockets when the at
least one blanking plug or at least one modular connector 1s

fitted into an associliated socket.

58. The blanking plate of claim 57, further comprising a
planking plug mount for fixing a blanking plug or a modular

connector to the plate, the blanking plug mount being
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arranged to allow adjustment of the position of the blanking

plug or the modular connector on the plate.

59. The blanking plate of claim 58, wherein the blanking
plug mount comprises runners mounted on a hole in the plate
and a sliding mechanism adapted to allow the blanking plug

or the modular connector to slide within the hole of the

plate.
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