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(54) JACK FOR TRANSMITTING SIGNAL AND POWER

(57) Communication connection jack (20) for receiv-
ing a plug (30). The jack or the plug comprises a securing
element (180) for securing the plug in the jack.

The jack comprises
a) a jack power contact (100b) for contacting a plug power
contact, connectable to an electric load (130) for trans-
mitting the power to the load; and
b) a switch (150) which can be brought into a closed state,
in which it connects two segments of an electrical path

(140b) between the jack power contact and the
electric load with each other, and into an open state in
which it disconnects the two segments from each other.

When the plug is fully inserted into the jack, the
switch is operationally coupled to the securing element
such that, by bringing the securing element from the en-
gaged position into the loose position, the switch is
brought from the closed state into the open state.
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Description

[0001] The invention generally relates to jacks for re-
ceiving plugs for transmitting electrical signals in com-
munication networks. Specifically, it relates to jacks that
can receive plugs which transmit electrical signals and
electrical power.
[0002] Today there are many applications where the
remote terminal equipment connected to a communica-
tion network is powered by a direct current ("DC" or "DC
current"), which is fed through pairs of a balanced copper
data cables. A common method is called Power-over-
Ethernet ("PoE"). In such PoE-systems there are com-
monly up to four pairs of twisted wires, and the DC current
is transmitted half on the first and half on the second wire
of a twisted pair. One or two pairs bring the current to the
remote equipment and the other pairs serve as electrical
return path back to the power source, thereby closing the
feeding circuit. Wires of such cables are connected to
connectors (such as plugs, sockets, or jacks) at the end
of the cables. Often, the wires and contacts of such con-
nectors (plugs, sockets or jacks) are used for transmitting
power, e.g. using currents of about one Ampere.
[0003] An example of a data-transmitting system that
also transmits power is shown in the U.S. patent appli-
cation US 2006/0046580 A1, in which a system for lo-
cating corresponding ends of a patch cord comprises
connectors having an integrated source of DC voltage
which can be selectively placed across a pair of leads
upon the activation of an integral switch within each said
connector, and a lamp operatively attached across the
corresponding pair which illuminates upon the activation
of a momentary contact switch in each connector.
[0004] If a connector is disconnected without turning
off the DC current before, e.g. a plug is retracted from a
jack, sparks and electrical arcs can occur between pow-
er-transmitting contacts of the plug and the jack. If this
is done frequently, these arcs degrade the surface of the
connector contacts, thereby decreasing the lifetime of
the connectors. It is therefore today recommended that,
before separating the connectors, the user should shut
down the power source first. Typically this is done by
turning off the power supply unit, either remotely, e.g.
using a network-management system, or locally, e.g. by
manually interrupting an electrical connection to the pow-
er supply.
[0005] A further U.S. patent application, US
2005/0277320 A1, presents a device having a manual
interruption mechanism: The device comprises a mova-
ble part between a housing and an electronic board com-
prising conductive elements used to make the link be-
tween electrical contacts of a plug and electrical contacts
of the electronic board. The user must bring the movable
part into a position known as an insertion position or with-
drawal position. As the plug is held by the movable part
when it is inserted, it will not be possible to disconnect it
unexpectedly. Arc effects therefore cannot take place
since the position of insertion or disconnection alone is

possible only when the passage of electrical energy does
not occur.
[0006] In some scenarios, turning off or interrupting the
power supply separately appears too difficult or too time
consuming for the user, e.g. when charging batteries of
laptop computers via the network connector using PoE.
When the user of a laptop decides to leave, he will spon-
taneously retract the plug at the end of a network cable
from the network cable jack on his computer. This can
cause a spark, and the network cable jack of the laptop
will be damaged. In consequence the laptop will sooner
need repair.
[0007] A laptop user can hardly be expected to sepa-
rately turn off the current before disconnecting the net-
work plug. More generally, it may be impractical to require
a user to separately switch off or otherwise interrupt the
power in a combined data/power transmitting network
before disconnecting a network connector. It appears
therefore desirable to provide systems that perform reli-
ably over time, even if power is not separately switched
off before disconnecting a network component. The
present disclosure attempts to address this need.
[0008] The present invention provides a communica-
tion connection jack for receiving a plug, the plug com-
prising

i) a plug signal contact for transmitting electrical com-
munication signals,
ii) a plug power contact for transmitting power to-
wards the jack, and
iii) a securing element for securing the plug in the
jack, wherein, when the plug is fully inserted into the
jack, the securing element can be moved from an
engaged position, in which the securing element is
engaged with the jack and thereby secures the plug
in the jack, into a loose position, in which the securing
element is not engaged with the jack and the plug
can be retracted from the jack; wherein the jack com-
prises

a) a jack signal contact for contacting the plug
signal contact when the plug is fully inserted into
the jack and for transmitting electrical commu-
nication signals;
b) a jack power contact for contacting the plug
power contact when the plug is fully inserted into
the jack, connectable to an electric load for
transmitting the power to the load;
c) a switch which can be brought into a closed
state, in which the switch electrically connects
two segments of an electrical path between the
jack power contact and the electric load with
each other, and into an open state in which the
switch electrically disconnects the two seg-
ments from each other,

characterized in that the switch is arranged and adapted
such that, when the plug is fully inserted into the jack,
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the switch is operationally coupled to the securing ele-
ment such that, by bringing the securing element from
the engaged position into the loose position, the switch
is brought from the closed state into the open state.
[0009] The present invention also provides a commu-
nication connection jack for receiving a plug, the plug
comprising

i) a plug signal contact for transmitting electrical com-
munication signals,
ii) a plug power contact for transmitting power to-
wards the jack;

wherein the jack comprises
a securing element for securing the plug in the jack,
wherein, when the plug is fully inserted into the jack, the
securing element can be moved from an engaged posi-
tion, in which the securing element is engaged with the
plug and thereby secures the plug in the jack, into a loose
position, in which the securing element is not engaged
with the plug and the plug can be retracted from the jack;
wherein the jack further comprises

a) a jack signal contact for contacting the plug signal
contact when the plug is fully inserted into the jack
and for transmitting electrical communication sig-
nals;
b) a jack power contact for contacting the plug power
contact when the plug is fully inserted into the jack,
connectable to an electric load for transmitting the
power to the load;
c) a switch which can be brought into a closed state,
in which the switch electrically connects two seg-
ments of an electrical path between the jack power
contact and the electric load with each other, and
into an open state in which the switch electrically
disconnects the two segments from each other,

characterized in that the switch is arranged and adapted
such that, when the plug is fully inserted into the jack,
the switch is operationally coupled to the securing ele-
ment such that, by bringing the securing element from
the engaged position into the loose position, the switch
is brought from the closed state into the open state.
[0010] Independent from the securing element being
comprised in the jack or in the plug, when the plug is fully
inserted into the jack, the plug is secured in the jack by
the securing element being in its engaged position. Be-
fore the plug can be retracted from its fully inserted po-
sition in the jack, i.e. before any plug power contact is
separated from a corresponding jack power contact, the
securing element must be brought into the loose position,
in which it does not secure the plug in the jack any longer.
By bringing the securing element into the loose position,
the switch is brought into its open state, whereby the
switch interrupts the current flowing through any plug
power contact and the corresponding jack power contact,
via the segments of the electrical path, to the electric

load. With the current interrupted before a plug power
contact and the corresponding jack power contact can
be separated, electrical arcs cannot occur between these
contacts, so that the risk of damage of the plug power
contacts and of the jack power contacts is reduced.
[0011] Plugs that can be received by a jack according
to the present invention may be plugs for communication
networks such as RJ45-type plugs, e.g. plugs according
to the RJ45 standard as commonly used at the end of
patch cords, that are adapted to transmit electrical power
and communication signals parallel to each other. The
plug may be a communication network plug. It may be a
plug that is adapted for transmitting communication sig-
nals and electrical power in a "Power over Ethernet" con-
nection according to the IEEE 802.3 standard including
amendments IEEE 802.3af, IEEE 802.3at and IEEE
802.3bt.
[0012] A plug which a jack according to the invention
can receive, has a plug signal contact. It may have a
plurality of plug signal contacts. The plug may comprise
seven or eight plug signal contacts. The plug signal con-
tact may be adapted for transmitting electrical commu-
nication signals. A plug signal contact may be resilient.
It may comprise an elongate element of conductive metal
through which communication signals are transmitted.
[0013] A plug which a jack according to the invention
can receive, has a plug power contact, e.g. a first plug
power contact. Such a plug may comprise a second plug
power contact. The plug power contact, or more generally
any plug power contact, may have the same shape as a
plug signal contact. All plug power contacts may have
the same shape as a plug signal contact. The plug power
contact may be adapted for transmitting power, e.g. by
having a suitable cross sectional area or e.g. by compris-
ing a specific surface layer, or e.g. by being made of a
metal or alloy with higher conductivity. It may be adapted
for transmitting power and electrical communication sig-
nals. Alternatively, the plug power contact may not be
specifically adapted for transmitting power. For example,
it may be identical in shape and properties to any plug
signal contact.
[0014] The plug power contact may be resilient. It may
comprise an elongate element of conductive metal,
through which power is transmitted.
[0015] A plug that can be received in a jack according
to the present disclosure may comprise a securing ele-
ment for securing the plug in the jack, when the plug is
fully inserted into the jack. The securing element may be
a latch or comprise a latch. Alternative securing elements
may comprise a clip, a lever, a push button, or a screw.
Generally, a securing element may be resilient or elastic.
[0016] Instead of the securing element being com-
prised in the plug, the securing element may be com-
prised in the jack. In this case, the plug may comprise a
securement counterpart for engaging with a securing el-
ement of the jack for securing the plug in the jack, when
the plug is fully inserted into the jack. The securement
counterpart of the plug may be a catch for engaging with
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a securing element, e.g. a latch, of the jack for securing
the plug in the jack, when the plug is fully inserted into
the jack.
[0017] The plug may have a plug body. In that case, a
securing element of the plug may be attached to the plug
body. Alternatively, the securing element may be inte-
grally formed with the plug body. Also, a securement
counterpart of the plug may be attached to the plug body
or be integrally formed with the plug body.
[0018] The term "jack" is used herein refers to sockets,
e.g. connector sockets. A jack according to the present
disclosure may be a jack for communication networks
such as RJ45-type jacks, e.g. jacks as commonly used
in electrical patch panels, that are adapted to transmit
electrical power and communication signals parallel to
each other. A jack according to the present disclosure
may comprise a standard RJ45 jack. A jack according to
the invention may be a communication network jack that
is adapted to receive a standardized RJ45 plug. It may
be a jack that is adapted for transmitting communication
signals and electrical power in a "Power over Ethernet"
connection according to the IEEE 802.3 standard.
[0019] A jack according to the invention has a jack sig-
nal contact. It may have a plurality of jack signal contacts.
The jack may comprise seven or eight jack signal con-
tacts. A jack signal contact may be adapted for transmit-
ting electrical communication signals. A jack signal con-
tact may be suitably arranged and/or adapted for con-
tacting a plug signal contact of a plug, when the plug is
inserted, e.g. fully inserted, into the jack. A jack signal
contact may be resilient. It may comprise an elongate
element of conductive metal through which communica-
tion signals are transmitted.
[0020] A jack according to the invention has a jack pow-
er contact, e.g. a first jack power contact. Such a jack
may comprise a second jack power contact. The jack
power contact, or more generally any jack power contact,
may have the same shape as a jack signal contact. A
jack power contact may be adapted for transmitting pow-
er, e.g. by having a suitable cross sectional area or e.g.
by comprising a specific surface layer, or e.g. by being
made of a metal or alloy with higher conductivity. The
jack power contact may be suitably arranged and/or
adapted for contacting a plug power contact of a plug,
when the plug is inserted, e.g. fully inserted, into the jack.
A jack power contact may be adapted for transmitting
power and electrical communication signals, e.g. power
and communication signals received via a plug power
contact. Alternatively, the jack power contact may not be
specifically adapted for transmitting power. For example,
it may be identical in shape and properties to any jack
signal contact.
[0021] The jack power contact may be resilient. It may
comprise an elongate element of conductive metal,
through which power is transmitted.
[0022] If the securing element is comprised in the plug,
the jack may comprise a securement counterpart for en-
gaging with the securing element of the plug for securing

the plug in the jack, when the plug is fully inserted into
the jack. The securement counterpart of the jack may be
a catch for engaging with a securing element, e.g. a latch,
of the plug for securing the plug in the jack, when the
plug is fully inserted into the jack.
[0023] Alternatively, the securing element may be
comprised in the jack. Hence a jack according to the
present disclosure may comprise a securing element for
securing the plug in the jack, when the plug is fully in-
serted into the jack. The securing element may be a latch
or comprise a latch. Alternative securing elements may
comprise a clip, a lever, a push button, or a screw. Gen-
erally, a securing element may be resilient or elastic. A
jack according to the present invention may only com-
prise a single securing element, i.e. it may be free of any
further securing element. A jack according to the present
invention may be adapted to receive a plug comprising
no securing element, i.e. a plug being free of any securing
element.
[0024] Generally, the jack may have a jack body. In
that case, a securing element of the jack may be attached
to the jack body. Alternatively, the securing element may
be integrally formed with the jack body. Also, a secure-
ment counterpart of the jack may be attached to the jack
body or be integrally formed with the jack body.
[0025] The switch may be an electro-mechanical
switch or an electronic switch. The switch may comprise
metallic contacts or a semiconducting element, e.g. a
transistor, for connecting or disconnecting segments of
the electrical path. The switch may be adapted to connect
and disconnect segments of two, three, four or more elec-
trical paths.
[0026] When the plug is fully inserted into the jack, elec-
trical power is supposed to be provided to an electric
load, via the plug power contact, the corresponding jack
power contact and an electrical path between the jack
power contact and the electric load. The electric load may
be, for example, an LED on the jack, a surveillance cam-
era, a remote-controlled lighting device, or a rechargea-
ble battery of a laptop computer, which is connected to
a communication network via the jack and the plug. The
power fed to the plug power contact is transmitted to the
jack power contact, by virtue of the plug power contact
contacting the jack power contact. The electrical path
transmits, or is adapted to transmit, the power from the
jack power contact to the electric load.
[0027] The electrical path may comprise one or two or
more segments. A segment may comprise a conductive
trace on a circuit board or a conductive wire or a conduc-
tor element. If all segments of the electrical path are con-
nected with each other, current can flow from the jack
power contact to the electric load. The switch, when in
its closed state, connects two segments of the electrical
path, and when in its open state, the switch disconnects
the two segments from each other. In its open state, the
switch inhibits the electrical current through the electrical
path. If all other segments are electrically connected with
each other, the state of the switch determines if power

5 6 



EP 3 247 004 A1

5

5

10

15

20

25

30

35

40

45

50

55

can be transmitted to the electric load or not.
[0028] Transmission of electrical power requires a cir-
cuit having a power path, i.e. a forward path, and a return
path, often referred to as plus and minus. The electrical
path from the jack power contact to the electric load may
form the power path or the return path of a power-trans-
mitting circuit. If the electrical path via the jack power
contact is the power path, the return path may be formed
by elements on electrical ground. Alternatively, the jack
may comprise a second jack power contact, for contact-
ing a second plug power contact on the plug, both power
contacts being comprised in an electrical return path from
the electric load to the power source.
[0029] In the context of the present disclosure, a plug
is fully inserted into the jack when the plug is in a position
which is achieved by inserting the plug into the jack in a
insertion direction, defined by the jack, far enough for
hitting a stopper in the jack that defines the fully inserted
position of the plug in the jack. The fully inserted position
is the position of deepest insertion, in the insertion direc-
tion, of the plug into the jack. A jack may thus comprise
a stopper which defines a fully inserted position of the
plug in the jack. Most jacks are designed such that, when
gradually inserting a plug into the jack up to the fully in-
serted position, the plug signal contacts and the jack sig-
nal contacts are in contact well before the plug is fully
inserted. A jack according to the invention may be adapt-
ed such that the jack power contact contacts the plug
power contact in the fully inserted position, and such that
the plug power contact loses contact with the jack power
contact when the plug has been gradually retracted from
the fully inserted position by a certain distance, e.g. re-
tracted by 1mm.
[0030] Independent of the securing element being
comprised in the plug or in the jack, the switch of a jack
according to the present disclosure is arranged and
adapted such that, when the plug is fully inserted into the
jack, the switch is operationally coupled to the securing
element such that, by bringing the securing element from
the engaged position into the loose position, the switch
is brought from the closed state into the open state.
[0031] The term "operationally coupled" as used herein
refers to two elements being linked such that an action
or change on one element causes an action or change
on the other element. Specifically, when the position of
the securing element is changed, the state of the switch
is changed, too.
[0032] Such an operational coupling can be achieved
in various ways. The operational coupling may be, for
example, a mechanical coupling, where a movement of
the securing element is converted by mechanical means,
e.g. such as levers or bars or strings, into a movement
of an element of the switch, so that the switch changes
its state and thereby connects or disconnects two seg-
ments of the electrical path.
[0033] An alternative operational coupling may be
based on a sensor which senses the position ("engaged"
or "loose") of the securing element, and which generates

an electrical or optical signal, which in turn causes an-
other element, e.g. an electric motor or an electric circuit,
to bring the switch from one state into the other state
("closed" or "open") corresponding to the position of the
securing element, when the position of the securing el-
ement changes. The sensor and the switch may be ar-
ranged in different locations remote from each other, or
alternatively they may be arranged close or even adja-
cent to each other. The sensor may be comprised in the
switch or in the jack.
[0034] Operational coupling may be electric or elec-
tronic coupling, e.g. coupling via electrical signals. Op-
erational coupling may be optical coupling, e.g. via optical
signals. Alternatively, operational coupling may be me-
chanical coupling.
[0035] The switch may, for example, be mechanically
coupled directly to the securing element. For example, a
surface of the switch may be in mechanical contact with
a surface of the securing element in the open or in the
closed state of the switch, when the plug is fully inserted
into the jack.
[0036] Alternatively, the switch may be mechanically
coupled indirectly to the securing element. In such jacks,
the switch may be in mechanical contact with an inter-
mediate component or a plurality of intermediate com-
ponents, which in turn is/are in mechanical contact with
the securing element in the open or in the closed state
of the switch, when the plug is fully inserted into the jack.
[0037] Where the securing element is comprised in the
plug, the jack may provide a recess for receiving a portion
of the securing element, when the plug is fully inserted
into the jack. In such jacks, the switch may be arranged
in the vicinity of the recess. Where the jack comprises a
securement counterpart, the switch may be arranged in
the vicinity of the securement counterpart. Alternatively,
where the securement element is comprised in the jack,
the switch may be arranged in the vicinity of the secure-
ment element. Such arrangements may render the me-
chanical contact between securing element and switch
simpler und thus more cost-effective to manufacture and
more reliable in use.
[0038] Where the securing element is a latch com-
prised in the plug, a jack according to the invention may
further comprise a catch portion, adapted to engage with
the securing element for securing the plug in the jack.
Where the securing element is a latch comprised in the
jack, a plug that can be received by a jack according to
the invention may further comprise a catch portion,
adapted to engage with the securing element for securing
the plug in the jack. In both cases, a dedicated catch
portion may make the engagement between plug and
jack more reliable.
[0039] The securing element may be resilient. It may
comprise a resilient portion. A resilient securing element
which is partially or completely resilient may facilitate a
particularly quick engagement between the securing el-
ement and the jack or the plug, as the case may be.
[0040] The jack power contact may be adapted for also
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transmitting communication signals. The jack power con-
tact may have a shape that is identical to a shape of a
jack signal contact. A jack power contact that can also
transmit communication signals may increase the data
transmission rate which the jack can handle. The jack
power contact may thus perform two functions simulta-
neously, namely transmission of power and of data. The
power and the data can be easily separated by suitable,
known electronic circuitry. Thereby, such a jack may
make a separate further jack signal contact obsolete.
[0041] The electric load may be arranged in or on the
jack. The electric load may be, for example, a light-emit-
ting diode, mounted in the jack such as to be visible to
an operator, which provides a visual indication to the op-
erator.
[0042] Alternatively, the electric load may be arranged
remote from the jack. In that case, it may be connected
to the jack via a wire or cable.
[0043] The switch may comprise a movable or pivota-
ble actuator. When the plug is fully inserted into the jack
and the securing element is in the engaged position, the
switch may be operationally coupled to the securing el-
ement by an actuator. The actuator may be comprised
in the jack. Alternatively the actuator may be comprised
in the plug or it may be arranged outside the jack and
outside the plug.
[0044] When the plug is fully inserted into the jack and
the securing element is in the engaged position, the
switch may be operationally coupled to the securing el-
ement by a surface of the actuator being in mechanical
contact with a surface of the securing element. Alterna-
tively, or in addition, when the plug is fully inserted into
the jack and the securing element is in the loose position,
the switch may be operationally coupled to the securing
element by a surface of the actuator being in mechanical
contact with a surface of the securing element.
[0045] More generally, the switch may be comprised
in a switching portion of the jack, which switching portion
may further comprise an actuator for bringing the switch
into an open or a closed state. When the plug is fully
inserted into the jack and the securing element is in the
engaged position, the switch may be operationally cou-
pled to the securing element by a portion of the actuator
being in mechanical contact with a surface of the securing
element. Alternatively, or in addition, when the plug is
fully inserted into the jack and the securing element is in
the loose position, the switch may be operationally cou-
pled to the securing element by a portion of the switch
being in mechanical contact with a surface of the securing
element.
[0046] Such arrangements may provide for a particu-
larly direct and therefore particularly reliable coupling be-
tween the securing element and the switch. Via the ac-
tuator, or via the contacting surfaces of the actuator, a
movement of a portion of the securing element may be
translated directly into a movement of a portion of the
switch, whereby the switch is brought from the closed
state into the open state or vice versa.

[0047] The jack may be adapted such that the plug
signal contact and the jack signal contact are electrically
connected with each other when the plug is fully inserted
into the jack. In addition, the jack may also be adapted
such that the plug signal contact and the jack signal con-
tact are not electrically connected with each other when
the plug is not fully inserted, or partially inserted, into the
jack. By such an adaptation the insertion position at which
the signal contacts make contact with each other may be
better defined. This in turn may result in a smaller dimen-
sion of the jack and a more reliable electrical connection
between the plug signal contact and the jack signal con-
tact.
[0048] The jack may be adapted for receiving a stand-
ard RJ45 plug. The jack may comprise a jack receptacle,
adapted for receiving a standard RJ45 plug. The jack
may comprise a jack receptacle, shaped for receiving a
standard RJ45 plug. The jack receptacle may be shaped
such as a receptacle of a standard RJ45 jack. The jack
may comprise a receptacle of a standard RJ45 jack for
receiving a standard RJ45 plug. Such arrangements may
allow the jack to cooperate with standard RJ45 plugs,
which makes the jack according to the invention more
versatile and may reduce its manufacturing cost. Using
a standard RJ45 jack receptacle in a jack according to
the invention may also reduce manufacturing cost of
jacks according to the invention. Standard RJ45 jacks
are jacks according to any version or addition of any RJ45
industry standard.
[0049] The switch may be adapted to connect and dis-
connect segments of an electrical path transmitting a
power of at least 10 Watt, a power of at least 20 Watt,
50 Watt, or at least 80 Watt. It may be adapted to connect
and disconnect segments of an electrical path transmit-
ting a current of at least 0.2 Ampere, a current of at least
0.5 Ampere, at least 1.0 Ampere or at least 2.0 Ampere.
Such switches can be reliably operated many times with
little risk of failure. Thereby they can make a jack accord-
ing to the invention more reliable.
[0050] The jack may comprise a sensor for sensing the
engaged position and/or the loose position of the secur-
ing element. The sensor may generate an electrical or
an optical or a radio signal for transmission to the switch.
The sensor may, for example, be a mechanical sensor,
a proximity sensor, a magnetic sensor, or an optical sen-
sor. Detection of the position of the securing element by
a sensor may allow to change the state of the switch in
non-mechanical ways, e.g. electrically. If the sensor
senses that the securing element has been brought from
the engaged position into the loose position, it may gen-
erate a signal that can be transmitted to the switch and
which causes the switch to change its state from the
closed state to the open state. In the open state, the trans-
mission of power and of current from the jack power con-
tact to the electrical load is interrupted, so that no arc
effects can occur when the plug power contact is sepa-
rated from the jack power contact shortly afterwards.
[0051] The jack may comprise a circuit board, on which
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the switch is arranged. Arrangement on a circuit board
allows the switch to be securely mounted and reliably
connected electrically. Conductive traces on a circuit
board are often considered more reliable than individual
wires, hence the connection of the switch may be more
reliable. A circuit board may facilitate the electrical con-
nection of wires to the switch and/or to the electric load.
[0052] The invention provides, in one aspect, a jack
module or a patch panel, comprising a connection jack
as described in this disclosure. A jack module may be an
element comprising a plurality of jacks. A jack module or
a patch panel are elements that may provide for cost-
effective mounting of a plurality of jacks and facilitate
connection of a larger number of plugs to a plurality of
jacks.
[0053] The invention also provides a powered device
in a "Power over Ethernet" communication connection,
comprising a communication connection jack as de-
scribed in this disclosure. Such a device may be more
reliable than devices using other jacks. The presence of
a jack according to the present disclosure may bring
some advantages described herein for the jack. In par-
ticular, the degradation of contacts due to electrical arc
effects may be reduced.
[0054] An existing jack having a jack signal contact and
a jack power contact may be upgraded to a jack according
to the invention. This may be done by adding an electrical
path from the jack power contact towards an electric load,
and a switch, which is operable to connect and discon-
nect two segments of the electrical path. Therefore, the
invention also provides a method of converting an RJ45
into a jack according to the invention, as described in this
disclosure, the method comprising the steps of

a) providing an RJ45 jack for receiving an RJ45 plug,
the jack comprising a jack power contact for receiv-
ing electrical power from a corresponding plug power
contact, and for transmitting the power to an electric
load;
b) providing a switch which can be brought into a
closed state, in which the switch electrically connects
two segments of an electrical path with each other,
and into an open state in which the switch electrically
disconnects the two segments from each other; and
c) electrically connecting the switch to the jack power
contact, and arranging the switch such that, when
the plug is fully inserted into the jack, the switch is
operationally coupled to a securing element for se-
curing the plug in the jack, such that, by bringing the
securing element from an engaged position, in which
the securing element secures the plug in the jack,
into a loose position, in which the securing element
is not engaged with the jack and the plug can be
retracted from the jack, the switch is brought from
the closed state into the open state, whereby the
switch disconnects two segments of an electrical
path between the jack power contact and the electric
load.

[0055] Such a method may allow to upgrade a regular
jack, available readily and at comparatively low cost, to
a jack according to the invention easily and at particularly
low cost, thereby increasing the likelihood of reducing
contact erosion and obtaining longer lifetime.
[0056] The invention will now be described in more de-
tail with reference to the following Figures exemplifying
particular embodiments of the invention:

Fig. 1 Electrical circuit diagram of a cable and a jack
according to the invention;

Fig. 2 Sketched sectional view of a first jack according
to the invention and a plug, with the securing
element in its engaged position;

Fig. 3 Sketched sectional view of the first jack and the
plug of Fig. 2, with the securing element in its
loose position;

Fig. 4 Sketched sectional view of a second jack ac-
cording to the invention and a plug, where the
jack comprises a sensor; and

Fig. 5 Sketched sectional view of a third jack accord-
ing to the invention and a plug, where the se-
curing element is comprised in the jack.

[0057] Figure 1 is an electrical circuit diagram showing
essential elements of a powered device 10 comprising a
jack 20 according to the present invention, into which a
plug 30 at the end of a data cable 40 is fully inserted.
[0058] The cable 40 comprises eight signal wires 50
for transmitting electrical communication signals to and
from the powered device 10. Out of these signal wires
50, a first signal wire 50a and a second signal wire 50b
are used to also transmit electrical power from a direct
current ("DC") power source 60 to the powered device
10. The power source 60 provides a DC voltage of 48
Volt and currents up to about 1 Ampere. The first signal
wire 50a is electrically connected to the negative output
of the power source 60, the second signal wire 50b is
electrically connected to the positive output of the power
source 60. The power source 60 is located at the first
end 70 of the cable 40 opposite to the second end 80
which connects to the powered device 10. The manner
in which the power source is connected to the power-
carrying signal wires 50a, 50b and the polarity is imma-
terial to the present invention. It is also immaterial which
of the signal wires 50 are chosen to transmit power. In
fact, power could be transmitted via a single signal wire
50 to the powered device 10, with the return path being
formed by other elements outside the cable 40.
[0059] The second end 80 of the cable 40 is provided
with a plug 30, of which no mechanical elements are
shown in Figure 1. The plug 30 has eight plug signal
contacts 90 for transmitting electrical communication sig-
nals, each is connected to one of the eight signal wires
50 of the cable 40.
[0060] The jack 20 comprises eight jack signal contacts
100. When the plug 30 is fully inserted into the jack 20,
each plug signal contact 90 is in electrical and mechanical
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contact with a corresponding jack signal contact 100, so
that communication signals can be transmitted via the
signal wires 50, the plug signal contacts 90 and the jack
signal contacts 100. Figure 1 shows the plug 30 in the
fully inserted position.
[0061] Communication signals can be transmitted by
the signal wires 50 forming four pairs 110 of signal wires
50 which carry an alternating voltage ("AC") that codes
the communication signals for each wire pair 110. Signals
arriving at the jack signal contacts 100 are picked up by
the powered device 10 using inductances 120. One in-
ductance 110 picks up signals from one wire pair 110.
These inductances 120 are arranged in the powered de-
vice 10, typically on a printed circuit board ("PCB"), which
itself may be arranged in the jack 20 or remote from the
jack 20. The powered device 10 can then receive the
communication signals and process them.
[0062] The first signal wire 50a and the second signal
wire 50b, i.e. the signal wires 50 transmitting electrical
power, are electrically connected to respective first and
second plug power contacts 90a, 90b. The plug power
contacts 90a, 90b are plug signal contacts 90 that, in
addition to transmitting communication signals, also can
transmit electrical power. When the plug 30 is fully in-
serted into the jack 20, the first plug power contact 90a
is in electrical contact with a first jack power contact 100a
comprised in the jack 20, and the second plug power
contact 90b is in electrical contact with a second jack
power contact 1 OOb. The jack power contacts 100a,
100b are jack signal contacts 100 that, in addition to
transmitting communication signals, also can transmit
electrical power. Electrical power can thereby be trans-
mitted into the jack 20.
[0063] The powered device 20 requires power to op-
erate, e.g. to process the communication signals re-
ceived. The powered device 20 is not supplied with ex-
ternal power, other than through the signal wires 50a,
50b of the cable 40. In the diagram of Figure 1, the power
consumption of the powered device 10 is represented by
an electric load 130.
[0064] A first electrical path 140a connects the first jack
power contact 100a with the electric load 130, so that
there is a galvanic connection between the negative out-
put of the DC power source 60 and the electric load 130.
Similarly, a second electrical path 140b connects the sec-
ond jack power contact 100b with the electric load 130,
so that there is a galvanic connection between the pos-
itive output of the DC power source 60 and the electric
load 130. The first electrical path 140a is part of the power
path towards the load 130, with the second electrical path
140b forming part of the return path back to the source
60. The electric load 130 in the powered device 10 can
thus be powered by the power source 60.
[0065] The jack 20 comprises a switch 150 which con-
nects two segments of the second electrical path 140b,
when the switch 150 is closed, so that current can flow,
via the second plug power contact 90b and the second
jack power contact 100b and the second electrical path

140b, to the load 130 and, via the first electrical path
140a, the first jack power contact 100a and the first plug
power contact 90a. When the switch 150 is open, no cur-
rent can flow.
[0066] When the plug 30 is retracted form the jack 20,
the plug power contacts 90a, 90b are retracted from the
corresponding jack power contacts 100a, 100b. If that
happens while current is still allowed to flow through
these power contacts, arc effects may occur which can
deteriorate and eventually damage the power contacts
both in the plug and in the jack. In a jack 20 according to
the invention, the switch 150 is used to interrupt the cur-
rent over the power contacts before the plug power con-
tacts 90a, 90b are retracted from the jack power contacts
100a, 100b. This is shown in more detail in the following
Figures.
[0067] Figure 2 is a sketched sectional view of a first
communication connection jack 20 according to the in-
vention, into which a plug 30 is fully inserted. The plug
30 is located at an end of a patch cable, and connected
to a signal wire 50b of the cable. The jack 20 of Figure 2
comprises the corresponding elements of the electrical
circuit shown in Figure 1. The jack 20 comprises a cavity
160 for receiving the plug 30, and eight jack signal con-
tacts 100, of which only one is visible in Figure 2. The
visible jack signal contact is the second jack power con-
tact 100b. Like all jack signal contacts 100, it is a resilient
metal contact, supported mechanically on a printed cir-
cuit board ("PCB") 170. Electronic circuitry on the PCB
170, e.g. inductances 120, picks up the communication
signals transmitted via the second jack power contact
100b, and separates those signals form the power trans-
mitted by the same second jack power contact 100b.
[0068] When the plug 30 is inserted into the jack cavity
160 in an insertion direction 190 defined by the geometry
of the jack cavity 160, the plug signal contacts 90 make
contact with the corresponding jack signal contacts 100,
so that the signal contacts can transmit communication
signals between the plug 30 and the jack 20, and so that
those of the signal contacts 90, 100 that are operated as
power contacts can transmit power from the plug 30 to
the jack 20. Of the eight plug signal contacts 90, only one
is visible in Figure 2, namely the second plug power con-
tact 90b. The plug 30 is fully inserted into the jack 20. In
this position of the plug 30, all plug signal contacts 90
are in mechanical and electrical contact with the corre-
sponding jack signal contacts 100, i.e. also the first and
second plug power contacts 90a, 90b are in contact with
the first and second jack signal contacts 100a, 100b. The
fully-inserted position of the plug 30 in the jack 20 is me-
chanically defined by an abutment surface 230 of the jack
20, which provides an abutment for a corresponding sur-
face on the plug 30 and limits further insertion in the in-
sertion direction 190.
[0069] The plug 30 is secured in the jack 20 by a se-
curing element, which is a resilient latch 180. In the em-
bodiment shown in Figure 2, the securing element is com-
prised in the plug 30. It is contemplated, however, that a
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similar securing element may alternatively be comprised
in the jack 20, or may be separate from both the jack 20
and the plug 30. The latch 180 comprises a latch nose
200 that engages behind a corresponding catch nose
210 in the jack 20, when the plug 30 is fully inserted into
the jack 20. This engagement prevents retraction of the
plug 30 from the jack 30 in a retraction direction, i.e. in a
direction opposite to the insertion direction 190 and thus
secures the plug 30 in the jack 20.
[0070] Figure 2 shows the latch 180 in its engaged po-
sition, engaged with the jack 20. In order to allow retrac-
tion of the plug 30 from the jack 20, the latch 180 can be
manually moved into a loose position. This movement is
a movement of the latch 180 relative to the body 220 of
the plug 30, and relative to the catch nose 210, in a di-
rection orthogonal to the insertion direction 190, down-
ward in Figure 2. The loose position of the latch 180 is a
position in which the latch 180 has been moved far
enough out of the engaged position for the latch nose
200 to be disengaged from the catch nose 210 of the jack
20. When the latch 180 is in the loose position, the plug
30 can be retracted from the jack 20.
[0071] The jack 20 also comprises a switch 150 and
an actuator 240 for opening and closing the switch 150.
The actuator 240 is in direct mechanical contact with the
latch 180, actually a part of the outer surface of the ac-
tuator 240 is in mechanical contact with a part of the outer
surface of the latch 180. The actuator 240 translates
movement of the latch 180 into movement of the switch
150, so that, when the latch 180 is moved from the en-
gaged position shown in Figure 2 into the loose position,
the switch 150 is brought, via the actuator 240, from the
closed state shown in Figure 2 into an open state, and
such that, when the latch 180 moves by its resilience
from the loose position into the engaged position, the
switch 150 is brought, via the actuator 240, from the open
state into the closed state. The latch 180 can only move
or be moved into the engaged position when the plug 30
is fully inserted into the jack 20.
[0072] The actuator 240 is constantly pushed towards
the position of the latch 180 by a spring (not shown), so
that when the latch 180 is pressed downward into its
loose position, the actuator 240 follows the latch and
thereby opens the switch 150, which in turn interrupts
any current through the electrical path 140b.
[0073] The switch 150 connects or disconnects two
segments of the electrical path 140b between the second
jack power contact 100b and an electric load 130. Elec-
trical current can flow via this electrical path 140b from
the positive output of the power source to the electric
load 130. The return path for the current back to the power
source is not shown in Figure 2. This return path com-
prises a further electrical path 140a, the first jack power
contact 100a and the first plug power contact 90, all of
which are not shown in Figure 2.
[0074] Before the plug 30 can be retracted from the
jack 20, the latch 180 must be disengaged from the jack
20 by moving it into the loose position. This movement

of the latch 180 into the loose position opens the switch
150 and interrupts the current through the electrical path
140b. This results in the current being interrupted before
the second plug power contact 90b is losing contact with
the second jack power contact 100b, because this loss
of contact only occurs when the plug 30 has been retract-
ed from the jack 20 by a certain distance. The required
distance is determined, inter alia, by the geometry and
resilience of the second jack power contact 100b. Due
to the fact that current through the power contacts 90b,
100b is shut off before the contacts are separated, no
arc effects can occur between these contacts that might
otherwise deteriorate the surfaces of these power con-
tacts 90b, 100b.
[0075] The jack 20 of Figure 2 may be used as part of
a powered device 10, which also comprises the electric
load 130, so that the powered device 10 is powered by
the electrical power transmitted to the jack 20.
[0076] Figure 3, in a sketched sectional view, shows
the jack 20 and the plug 30 of Figure 2 with the latch 180
in the loose positon and the switch 150 in the open state.
The actuator 240 has moved downward, following the
movement of the latch 180. In the open state, the switch
150 disconnects the two segments of the electrical path
140b and thereby switches off any current through the
second plug power contact 90b and the second jack pow-
er contact 100b. The plug 30 is still fully inserted in the
jack 20. With the latch 180 disengaged and in the loose
position, the plug 30 can now be retracted from the jack
20.
[0077] A second, different communication connection
jack 21 is shown in Figure 4, in a sketched sectional view
similar to the view of Figures 2 and 3. Certain elements
are again drawn as symbols to enhance clarity of the
Figure.
[0078] The plug 30 is the same as the plug shown in
Figures 2 and 3. The jack 21 is similar to the first jack 20,
except that it comprises a sensor 250 which senses the
position of the latch 180 (engaged or loose). In the em-
bodiment shown, the sensor is an ultrasonic sensor, but
other types of sensors can be used alternatively, e.g.
inductive proximity sensors or optical sensors.
[0079] The sensor 250 transmits its output signal to a
control unit 260. In the present embodiment, the control
unit 260 is arranged on the PCB 170, but generally the
PCB 170 could be arranged in other places, inside the
jack 21 or inside a powered device 10 in which the second
jack 21 may be comprised. The control unit 260 actuates
a switch 150 which connects or disconnects elements of
an electrical path 140b between the second jack power
contact 100b and the electric load 130, so that current
can flow, via the electrical path 140b, to or from the elec-
tric load 130.
[0080] Similar to the setup of the first jack 20, the con-
trol unit 260 opens the switch 150 when it receives a
signal from the sensor 250 that the latch 180 is going
from the engaged position, shown in Figure 4, into the
loose position. The open switch 150 prevents current
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from flowing through the second plug power contact 90b,
the second jack power contact 100b via the electrical
path 140b to the electric load 130, or in the opposite di-
rection. Hence the current is switched off before the plug
30 can be retracted from the second jack 21 and sepa-
ration of the second plug power contact 90b from the
second jack power contact 100b. When these contacts
90b, 100b eventually separate, no current flows and
therefore no arc effects can occur between these con-
tacts.
[0081] Also, the control unit 260 closes the switch 150
when it receives a signal from the sensor 250 that the
latch 180 is in the engaged position. This situation is
shown in Figure 4: The plug 30 is fully inserted into the
jack 21, the latch 180 is in the engaged position, the sen-
sor 250 senses the engaged position of the latch 180,
sends a corresponding signal to the control unit 260,
which closes the switch 150, so that current can flow from
the second plug power contact 90b to the electric load
130.
[0082] Alternatively, an element for securing the plug
in the jack, like for example the latch, can be comprised
in the jack. In Figure 5, a third jack 22 according to the
invention and a plug 31 are shown in a sketched sectional
view. The jack 22 is connected to an end of a cable com-
prising a signal wire 50b, and it is fully inserted into the
jack 22. The third jack 22 and the plug 31 are similar to
the jacks and plugs shown before, except that the latch
181 for securing the plug 31 in the jack 22 is comprised
in the jack 22. The latch 181 is resilient and can be bent
upwards manually against an elastic force. The latch 181
has a latch nose 200, which can engage with a catch
nose 210 on the plug 31. The plug 31 is shown fully in-
serted into the jack 22. In this position of the plug 31, the
latch 181 is in its engaged position, so that the latch 181
is engaged with the plug 31. Specifically, it is engaged
with the catch nose 210 of the plug 31. The latch 181
thereby secures the plug 31 in the jack 22, i.e. it prevents
the plug 31 from being unintentionally retracted from the
jack 22.
[0083] The jack 22 comprises a switch 150 and a mov-
able, rigid actuator 240 as described before. A lower sur-
face of the actuator 240 is in mechanical contact with a
surface portion of the latch 181. The actuator 240 oper-
ationally couples the switch 150 to the latch 181, so that,
when the latch 181 is lifted and brought into the loose
position, the switch 150 is brought from a closed state
(shown in Figure 5) into an open state. In the closed state
of the switch 150, it electrically connects two segments
of the power path 140b between the second jack power
contact 100b and the electric load 130, as described
above for other jacks. In this closed state, power and
current can flow through the second plug power contact
90b, the second jack power contact 100b, and the elec-
trical path 140b to the electric load 130.
[0084] For retracting the plug 31 from the jack 22, the
latch 181 can be brought into a loose position by moving
an end portion 270 of the latch 181 away from the plug

31, i.e. by lifting it upwards in Figure 5, whereby the latch
nose 200 is disengaged from the catch 210. When the
latch 181 is in its loose position, the plug 31 can be re-
tracted from the jack 22.
[0085] In the open state, the switch 150 electrically dis-
connects two segments of the power path 140b between
the second jack power contact 100b and the electric load
130. So by lifting the latch 181, the power patch 140b is
interrupted, and any current through the second plug
power contact 90b and the second jack power contact
100b is interrupted before these contacts separate, i.e.
before the plug 31 can be retracted from the jack 22.

Claims

1. Communication connection jack (20, 21) for receiv-
ing a plug (30),
the plug comprising

i) a plug signal contact (90) for transmitting elec-
trical communication signals,
ii) a plug power contact (90a, 90b) for transmit-
ting power towards the jack, and
iii) a securing element (180) for securing the plug
in the jack, wherein, when the plug is fully insert-
ed into the jack, the securing element can be
moved from an engaged position, in which the
securing element is engaged with the jack and
thereby secures the plug in the jack, into a loose
position, in which the securing element is not
engaged with the jack and the plug can be re-
tracted from the jack;

wherein the jack comprises

a) a jack signal contact (100) for contacting the
plug signal contact when the plug is fully inserted
into the jack and for transmitting electrical com-
munication signals;
b) a jack power contact (100a, 100b) for con-
tacting the plug power contact when the plug is
fully inserted into the jack, connectable to an
electric load (130) for transmitting the power to
the load;
c) a switch (150) which can be brought into a
closed state, in which the switch electrically con-
nects two segments of an electrical path (140a,
140b) between the jack power contact and the
electric load with each other, and into an open
state in which the switch electrically disconnects
the two segments from each other,

characterized in that the switch is arranged and
adapted such that, when the plug is fully inserted
into the jack, the switch is operationally coupled to
the securing element such that, by bringing the se-
curing element from the engaged position into the

17 18 



EP 3 247 004 A1

11

5

10

15

20

25

30

35

40

45

50

55

loose position, the switch is brought from the closed
state into the open state.

2. Communication connection jack (22) for receiving a
plug (30, 31),
the plug comprising

i) a plug signal contact (90) for transmitting elec-
trical communication signals,
ii) a plug power contact (90a, 90b) for transmit-
ting power towards the jack;

wherein the jack comprises
a securing element (181) for securing the plug in the
jack, wherein, when the plug is fully inserted into the
jack, the securing element can be moved from an
engaged position, in which the securing element is
engaged with the plug and thereby secures the plug
in the jack, into a loose position, in which the securing
element is not engaged with the plug and the plug
can be retracted from the jack; wherein the jack fur-
ther comprises

a) a jack signal contact (100) for contacting the
plug signal contact when the plug is fully inserted
into the jack and for transmitting electrical com-
munication signals;
b) a jack power contact (100a, 100b) for con-
tacting the plug power contact when the plug is
fully inserted into the jack, connectable to an
electric load (130) for transmitting the power to
the load;
c) a switch (150) which can be brought into a
closed state, in which the switch electrically con-
nects two segments of an electrical path (140a,
140b) between the jack power contact and the
electric load with each other, and into an open
state in which the switch electrically disconnects
the two segments from each other,

characterized in that the switch is arranged and
adapted such that, when the plug is fully inserted
into the jack, the switch is operationally coupled to
the securing element such that, by bringing the se-
curing element from the engaged position into the
loose position, the switch is brought from the closed
state into the open state.

3. Communication connection jack according to any
one of the preceding claims, further comprising a
catch portion (210), adapted to engage with the se-
curing element (180) for securing the plug in the jack.

4. Communication connection jack according to any
one of the preceding claims, wherein the securing
element is resilient or comprises a resilient portion.

5. Communication connection jack according to any

one of the preceding claims, wherein the jack power
contact (100a, 100b) is adapted for also transmitting
communication signals.

6. Communication connection jack according to any
one of the preceding claims, wherein the switch (150)
comprises a movable or pivotable actuator (240),
wherein, when the plug is fully inserted into the jack
and the securing element is in the engaged position,
a surface of the actuator is in mechanical contact
with a surface of the securing element.

7. Communication connection jack according to any
one of the preceding claims, wherein the jack is
adapted such that the plug power contact and the
jack power contact are electrically connected with
each other when the plug is fully inserted into the
jack, and such that the plug power contact and the
jack power contact are not electrically connected
with each other when the plug is not fully inserted,
or is only partially inserted, into the jack.

8. Communication connection jack according to any
one of the preceding claims, wherein the jack com-
prises a standard RJ45 jack, or wherein the jack is
adapted for receiving a standard RJ45 plug.

9. Communication connection jack according to any
one of the preceding claims, wherein the switch (150)
is adapted to connect and disconnect segments of
an electrical path (140a, 140b) transmitting a power
of at least 10 Watt, and/or transmitting currents of at
least 0.5 Ampere.

10. Communication connection jack according to any
one of the preceding claims, wherein the jack com-
prises a sensor (250) for sensing the engaged posi-
tion and/or the loose position of the securing element
(181).

11. Communication connection jack according to any
one of the preceding claims, wherein the jack com-
prises a circuit board (170), on which the switch (150)
is arranged.

12. Jack module or patch panel, comprising a connec-
tion jack (20, 21, 22) according to any one of the
preceding claims.

13. Powered device (10) for a "Power over Ethernet"
communication connection, comprising a communi-
cation connection jack (20, 21, 22) according to any
one of the preceding claims.

14. Method of converting an RJ45 jack into a communi-
cation connection jack (20, 21, 22) according to any
one of claims 1 to 11, comprising the steps of
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a) providing an RJ45 jack for receiving an RJ45
plug, the jack comprising a jack power contact
(100a, 100b) for receiving electrical power from
a corresponding plug power contact (90a, 90b),
and for transmitting the power to an electric load
(130);
b) providing a switch (150) which can be brought
into a closed state, in which the switch electri-
cally connects two segments of an electrical
path (140a, 140b) with each other, and into an
open state in which the switch electrically dis-
connects the two segments from each other; and
c) electrically connecting the switch to the jack
power contact, and arranging the switch such
that, when the plug is fully inserted into the jack,
the switch is operationally coupled to a securing
element (180, 181) for securing the plug in the
jack, such that, by bringing the securing element
from an engaged position, in which the securing
element secures the plug in the jack, into a loose
position, in which the securing element is not
engaged with the jack and the plug can be re-
tracted from the jack, the switch is brought from
the closed state into the open state, whereby
the switch disconnects two segments of the
electrical path between the jack power contact
and the electric load.
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