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(54) ETHERNET CONNECTOR SYSTEM

(57) The present invention relates to an ethernet con-
nector system with a male and a female connector device
(100 ;200), wherein the female connector (200) has a
female housing 202 and wherein the male connector 100
has a male housing 102, which housings 102, 202) are
joinable and provided with locking means (104, 204) for
releasable locking the male housing (102) against the
female housing (290) and wherein the female connector
200 has female contact elements 208 and wherein the

male connector 100 has a male contact elements 134.
For improving this system, the contact elements (134;
208) of each connector device 100; 200) are arranged
parallel to a contact axis (CA) extending transverse to
the mating direction (MD) and wherein contact surfaces
(135; 212) of each connector device (100; 200) are seal-
ingly received between the two housings in the locked
stage of the two housings.
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Description

[0001] The present invention relates to a connector
system with a male and a female connector devices.
Each of those devices has a housing. Said housings are
joinable with each other and provided with locking means
for releasably locking the male housing against the fe-
male housing or vice versa. The male connector device
has male connector elements. The female connector de-
vice has female connector elements which will effect
electrical contact as both connector devices are coupled.
[0002] Present commonly used Ethernet connector
systems have a female connector device which is usually
attached to a housing of a component, such as e.g. a
computer, and a male connector housing which is usually
connected to a cable.
[0003] The male connector device in the meaning of
the present invention is the part of the connector system
being inserted into an opening of the female connector
device when mating the two housings. In presently avail-
able Ethernet connector systems, the female connector
elements are arranged on one side of a rectangular open-
ing to make contact with the male contact elements ar-
ranged next to each other in a single plane opposite to
the female contact elements. Opposite to those female
contact elements, the female contact device has a lock-
ing slot which cooperates with a resilient latch provided
by the male housing.
[0004] It is an object of the present invention to propose
an improved connector system.
[0005] As a solution to the above object, the present
invention specifies a connector system with the features
of claim 1.
[0006] In the inventive connector system, contact sur-
faces of each connector device are arranged parallel to
a contact axis. The contact surfaces of the male or the
female connector device are provided by the female or
the male contact elements, respectively. On a regular
basis, a single contact element provides a single contact
surface which may define one or more points of contact
with the mating contact surface of the other of the male
and the female contact devices. The contact axis extends
transverse to the mating direction in which the connector
devices are moved when being mated or joined for ef-
fecting mechanical and electrical contact between the
male and the female connector device.
[0007] Further, and according to the present invention,
respective contact surfaces when being connected with
each other, i.e. in the mated or locked stage of the con-
nector devices are sealingly received between the male
and the female housing. The sealing is such, that dirt,
moisture and water can usually not reach the contact
surfaces and thus negatively affect the electrical contact
between the male and the female connector device. Seal-
ing is usually attained by means of a compressible seal-
ing element which is compressed in the locked stage of
the two connector devices. This compressible sealing
element is usually compressed between the male and

the female housing to hermetically seal the contact sur-
faces in the locked stage of the two housings.
[0008] Thus, the inventive connector system is adapt-
ed to allow electrical contact in a harsh environment. The
locking means provide a thorough mechanical connec-
tion between the male and the female connector device,
which mechanical connection is usually of such quality
that even a more severe strain on a cable connected to
one of the male or the female connector device will not
mechanically and thus electrically disconnect the con-
nection. Provision of the contact surface along the con-
tact axis is advantageous in comparison to a regular M8
or M12-connector having a plurality of contact pins pro-
jecting from an insulated surface of the male housing
mating with assigned sleeves provided by the female
housing. Provision of multiple of those contact pins within
a rather limited space will be costly and troublesome. By
using a high density planar structure it is possible to
achieve a dense and preferably symmetrical design with
ground planes in close proximity to act as a return path
as well as separate differential pairs. By using planar
structure, especially a PCB it is easy to integrate elec-
tronic components, especially when the electronic design
requires a multiple layer design.
[0009] According to a preferred embodiment of the
present invention, a first row of contact surfaces is ar-
ranged next to each other on one side of the contact axis
and a second row of contact surfaces is arranged next
to each other on the other side of respective contact axis.
Such connector system can make keying of the plug and
the jack, i.e. the male and the female connector device,
dispensable. The contact surfaces of each connector de-
vice are arranged with equal distance relative to the con-
tact axis in a direction perpendicular to the contact axis.
Respective provision is realized preferably for all male
contact surfaces and preferably for all female contact sur-
faces provided parallel to the contact axis define a func-
tional pair, wherein the two contact surfaces of each func-
tional pair are arranged point symmetrically.
[0010] Preferably, for each functionality, two contact
surfaces are provided as female contact surfaces and
two other contact surfaces are provided as male contact
surfaces. This preferred embodiment is supposed to en-
hance redundancy and to provide a highly reliable, pref-
erably point symmetrical connection. Those two contact
surfaces of identical functionality are arranged on oppo-
site sides relative to the contact axis. Those contact sur-
faces of one pair for identical functionality are preferably
arranged point symmetrically relative to a central axis of
the connector device extending in a mating direction,
which central axis usually is the central longitudinal axis
of the male or the female connector device surfaces.
Thus, the two connector devices can be connected in a
mating direction perpendicular to the extension of the
contact axis with each other and still provide the required
electrical functionality irrespective of whether the male
connector device is inserted into the female connector
device in a first orientation or a second orientation which
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is 180° rotated about an axis which is parallel to the axis
of insertion.
[0011] The provision of all contact surfaces arranged
parallel to the contact axis as functional pairs of identical
functionality can go along with terminal ends of respec-
tive pairs of contact surfaces to be identical for contacting
the surfaces of the functional pair with a single cable
strand of a cable leading to the male or the female con-
nector device. In other words, for each pair of contact
surfaces of identical functionality, a single terminal end
is provided within the housing of the connector device or
at an end opposite to the locking means.
[0012] According to a preferred embodiment, those
locking means are adapted to allow locking of the female
housing against the male housing in at least two different
orientations. Those orientations are usually rotated by
180° around the central longitudinal axis or the axis of
inserting the male connector into the female connector
i.e. mating.
[0013] Each of the above-discussed features of the in-
vention as such or in combination will allow to refrain from
keying the male connector element relative to the female
connector element. With present connector systems,
50% of all joining actions between the male connector
and the female connector device require rotation of one
of the connector devices to properly key the two. Those
disadvantages are remedied with the present invention.
[0014] The present invention may be utilized as a hy-
brid connector system for connecting contact elements
assigned to data and power in a single connection oper-
ation within a single connector system. Thus, the present
invention is in particular suitable for Ethernet upon ac-
cording to IEEE802 and/or 802.3bp (1000Base-T1, i.e.
1 pair Gigabit Ethernet) with additional power connec-
tions. More specifically, the inventive connector system
is to be used for industrial Ethernet, such as specified in
IEC61158 and/or IEC61784-2. Apart from that, the in-
ventive connector may be used for uncompressed data
(MII) active plug and fieldbus protocols. As described
above, the inventive connector system has contact ele-
ments which are fully symmetrically arranged relative to
a central point on the longitudinal contact axis. This is
possible as IEEE802.3bp uses a single twisted pair in
which the polarization of the pair is not relevant as it will
be compensated for by the Ethernet physical layer. Ac-
cording to the present invention, each single functional
pair is preferably arranged in the point symmetrical fash-
ion already discussed above. Further, lateral contact el-
ements arranged on opposite end positions of the contact
axis are preferably defining AC or DC power. With such
a preferred embodiment, the connector system is adapt-
ed to connect data and power supply lines by avoiding
keying and, thus, reducing the effort for effecting the con-
nection. The opposite end positions of the contact sides
are usually those positions which are near the lateral edg-
es of an elongated electrically isolated substrate which
is usually formed by a leadframe structure, an overmo-
lded planar leadframe structure or a PCB and which sup-

ports the male contact elements defining the contact sur-
faces. In a corresponding way, the female contact sur-
faces are provided within the female connector device.
The contact surfaces of the male connector device ar-
ranged parallel to the longitudinal contact axis are usually
supported by the elongated electrically isolated sub-
strate. As mentioned above, this substrate can be a PCB.
The elongated electrically isolated substrate can further-
more likewise be a leadframe with an isolated basis sup-
porting and holding individual contact elements each pro-
viding one contact surface.
[0015] In order to improve shielding for high speed con-
nectors, it is likewise proposed to arrange contact ele-
ments assigned to ground to the lateral ends of the central
longitudinal axis. For this, two pairs of contact surfaces
are preferably assigned to ground and provided as the
most lateral contact surfaces on both sides of the longi-
tudinal contact axis. Thus, no further contact elements
are provided between the lateral end of the elongated
electrically isolated substrate or PCB and the contact el-
ement assigned to ground. In addition, a central function-
al pair which is arranged at the point of symmetry and
can be connected by a line which intersects with the point
of symmetry and is perpendicular to the contact axis may
be assigned to ground and VDD, thus, define a power
pair. Accordingly, the lateral ground contact elements do
not contribute to the supply of electricity, but only to
shielding of all other more centrally arranged contact el-
ements along the contact axis.
[0016] In view of rather severe environments, the
present invention proposes a connector system as de-
fined in claim 7. This embodiment may utilize locking
means as generally known for M8, M10 or M12 connector
systems with a threaded sleeve and a counter-threaded
sleeve of which at least one sleeve is rotatably supported
by a housing of the male or female connector device for
locking the connector devices against each other by
screwing the threaded sleeves relative to each other. In
other words and as the connector devices are joined, the
threads provided on the threaded sleeve and the counter-
threaded sleeve engage each other to securely lock both
devices against each other. The connector system de-
fined in any of the proceeding claims, characterized in
that the threaded sleeve (102, 204) and the counter
threaded sleeve (204) are provided with M8, M10 or M12
threads. At least one of the housings, which usually is
the male housing, is provided with a cable receptacle
adapted to sealingly guide a cable into the housing. Re-
spective housing furthermore sealingly surrounds end
terminals adapted to be contacted by strands of the cable.
Each of the terminal ends are electrically connected to
an assigned contact element of the male contact device.
The hosing does not necessarily have to define a hollow
chamber adapted to receive the cable and to connect the
same to the elongated electrically isolated substrate. The
housing may for example be made from thermoplastic
material which is injection molded around the cable and
the elongated electrically isolated substrate after con-
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necting strands of the cable with conductive paths formed
on or within the electrically isolated substrate.
[0017] For facilitating description of the invention,
some parts of the connector devices are described to be
specifically assigned to either the female or the male con-
nector device. However, the description in this respect
can usually be understood as a description of a preferred
embodiment of the other of the male and the female con-
nector device. In the preferred embodiment, the housing
of the male connector device is a sealed housing. Ac-
cordingly, the cable guided through the housing is sealed
at the entrance into the housing on one hand. Further,
the end terminals or terminal pads of the elongated elec-
trically isolated substrate, each being adapted to be con-
tacted with a strand of the cable, are usually sealingly
received within the male housing. The assigned male
contact surfaces are usually sealed relative to the end
terminals or terminal pads of the elongated electrically
isolated substrate.
[0018] The female contact surfaces are likewise pref-
erably sealed in the locked stage by a rubber seal ring
which is effective as both connector devices are connect-
ed to each other to avoid moisture to enter the contact
area of both, the female and the male contact elements.
The seal can be provided within or at an end of the threads
of the threaded and/or counter-threaded sleeve.
[0019] Sealing means, in particular a sealing ring may
likewise be provided between an end face of circular lon-
gitudinal element of one of the connector devices and a
counter surface of the other of the two connector devices.
According to a preferred embodiment of the present in-
vention, both, the male and the female connector device
have respective circular longitudinal elements which cir-
cumferentially surround the respective contact elements
of the male or the female connector device. Those circu-
lar longitudinal elements usually extend parallel to the
electrical path for each contact surface and are to guide
the mating movement and/or surround and preferably
with a sealing means sandwiched in-between seal the
contact surfaces in the locked stage of the connector
devices. The circular longitudinal elements of the male
and the female contact device may be made from an
electrically conductive material and form part of the
shielding around a contact zone in which the female and
the male contact surfaces contact each other. In such an
event, the circular longitudinal element is connected to
a shielding of an electrical cable at a side of the connector
device opposite to the contact surfaces or the threaded
sleeve. Thus, the circular longitudinal elements when be-
ing provided as circular longitudinal shield elements are
provided with terminal ends within the connector housing
or at an end of the housing opposite to the contact sur-
faces. Connection can e.g. be achieved with cable
strands which are spring-loaded against the circular lon-
gitudinal shield element. The contact between the cable
shield and the circular longitudinal shield element will, in
this embodiment, define the contact end of the circular
longitudinal element.

[0020] In a preferred embodiment and for the case in
which the circular longitudinal element is a shield, the
elongated electrically isolated substrate has a length
adapted to contact the inner circumferential surface of
the circular shield element. In such an embodiment, a
distal end of the elongated electrically isolated substrate
is thus sandwiched and directly contacted with the circu-
lar shield element for improving shielding of the data pairs
within the connector device. A respective constitution is
preferably embodied for the female device as well. The
shielding can shield data from data or data from power.
For obtaining this shielding functionality, the circular lon-
gitudinal element shall be manufactured from an electri-
cally conductive material, in particular metal. Shielding
is already attained by the existence of such circular lon-
gitudinal element without the need to contact this circular
longitudinal element to a shielding of a cable. Neverthe-
less, in most cases, such connection is to be preferred
for optimizing the performance.
[0021] In order to enhance shielding and thus high
speed data transmission, the elongated electrically iso-
lated substrate may comprise a central shielding layer,
preferably exposed to the end sides of the elongated
electrically isolated substrate. This central shielding layer
should preferably make direct contact with the inner cir-
cumferential surface of the circular longitudinal element
for optimizing shielding.
[0022] According to a preferred embodiment, the male
housing is provided with a circular male longitudinal el-
ement having a circular male terminal end provided within
the male housing. Respective circular male terminal end
is usually sealed within the male housing. Further, an
circular male exposed end surrounding the male contact
elements is provided by the male longitudinal element.
This exposed end usually contacts with its end face the
aforementioned sealing ring. The female housing ac-
cording to this preferred embodiment is provided with a
circular female longitudinal element having a circular fe-
male exposed end surrounding the female contact ele-
ments. The male and the female longitudinal elements
electrically conductive and are adapted to contact each
other in the locked stage of the two housings, in order to
provide a complete shielding of all contact elements in
the contact area.
[0023] According to a preferred embodiment of the
present invention, the rotatable threaded sleeve is rotat-
ably supported on the outer circumference of one of the
circular male or female longitudinal elements. The other
of the threaded or counter-threaded sleeve according to
this preferred embodiment is usually stationery and most
preferably part of a connector device which is attached
to the component.
[0024] According to a preferred embodiment of the
present invention, a spring element is received within the
male housing. The spring element is received within the
male housing in a pretensioned manner and thus com-
pressed between the elongated electrically isolated sub-
strate, which is preferably a PCB, and the circular male
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longitudinal element, which in this embodiment is elec-
trically conductive, preferably made of metal. Due to the
compression of the spring, heat generated by one or
more components mounted on the PCB is transmitted
through the spring, which spring is usually made of a
good heat conductive material. This heat conducted
through the spring is transmitted to the circular longitu-
dinal element, which is at least partially exposed on the
outer side of the male connector device to allow the heat
to dissipate. Thus, the spring provides for effective cool-
ing of the PCB. Moreover, the spring will press the PCB
within the male housing against a surface of the male
housing and thus position the PCB within the male hous-
ing in a predetermined way.
[0025] The components supported by the elongated
electrically isolated substrate and received within the
male housing can include sensors for sensing the proper
mating of the male and the female contact devices, a
temperature sensor, a humidity sensor or a vibration sen-
sor. The sensors may be provided to sense the quality
of the connection of the male and the female connector
devices in the locked stage and/or monitor severeness
of the harsh embodiments in particular in the contacting
zone.
[0026] According to a preferred embodiment, at least
one male contact pin is provided for making electrical
contact with a mating sleeve. The respective contact pin
extends parallel to the extension direction of the elongat-
ed electrically isolated substrate and is usually arranged
to extend from a common isolated surface of the male
contact device, in particular the male housing. Most pref-
erably, two of respective contact pins are provided, which
may be either arranged on the same side of the elongated
electrically isolated substrate or on opposite sides there-
of. These pins are preferably assigned to power GRD
and VDD or VDD and VSS.
[0027] Further features and advantages will be evident
from the following description of preferred embodiments
of the present invention in combination with the drawing.
In the drawing:

Figure 1 is a sectional perspective view of a first
embodiment of a connector system
according to the present invention;

Figure 2 - 4 are sectional perspective views of a
second embodiment of the male con-
nector device;

Figure 5A to H is to elucidate assignment of connec-
tor surfaces to different functionalities
along a longitudinal contact axis;

Figure 6 is a perspective front view of the em-
bodiment of the female connector de-
vice of Figure 1;

Figure 7 is a perspective front view of the male

connector device adapted to meet
with the connector device of Figure 6;

Figure 8 is a front view of the male connector
device of Figure 6;

Figure 9 is a front view of the female connector
device of Figure 7;

Figure 10 is a front view of a variant to the em-
bodiment of Figures 6 and 8;

Figure 11 is a front view of a variant to the em-
bodiment of Figures 7, 9;

Figure 12 is a perspective view of a further em-
bodiment of a male connector device.

Figure 13 is a front view of the embodiment of
Figure 12;

Figure 14 is a front view of a variant to the em-
bodiment of Figure 13.

[0028] In the following description of preferred embod-
iments, reference numeral 100 identifies a male connec-
tor device and reference numeral 200 identifies a female
connector device. The male connector device 100 is in
particular adapted to be contacted to a cable (not shown),
while the female connector device 200 is adapted to be
connected to a housing of a component like a computer
or an industrial machine having a control which is con-
nected via the Ethernet connecting system of the present
invention.
[0029] The male connector device 100 has a housing
102, which housing 102 rotatably supports a threaded
sleeve 104, which is secured to said male housing 102
in longitudinal direction of said male housing 102 by a
securing rim 106 of the threaded sleeve 104 cooperating
with a securing ring 108 of the male housing 102. The
threaded sleeve 104 is rotatably supported by a circular
male longitudinal element 110 provided by a metal tube,
which projects the threaded sleeve 104 towards a distal
end of the male connector device 100 for defining a cir-
cular male exposed end 112 and projects into the male
housing 102 for defining a circular male terminal end 114
adapted to be connected with a shielding of the cable
inside the male housing 102 (see Figure 2).
[0030] The male housing 102 has a distal male housing
member 116, which may be provided by injection molding
around of an elongated electrically isolated substrate
which is provided in the present embodiment by a printed
circuit board (PCB) 118. The PCB can likewise be re-
placed by an overmolded leadframe. This distal male
housing member 116 provides the securing rim 106 and
sealingly passes therethrough the PCB 118. A proximal
end of the distal male housing member 116 is provided
with an outer thread being connected with a housing
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sleeve element 120 with a housing sealing ring 122 inter-
disposed therebetween.
[0031] The proximal end of the housing sleeve element
120 is provided with an inner thread adapted to receive
a compression element 124 having a central bore adapt-
ed to receive the cable. Between this compression ele-
ment 124 and a partition 126 of the housing sleeve ele-
ment 120, there is provided a cable sealing ring 128
adapted to cooperate with the cleading of the cable for
sealing the cable at the entrance into a housing chamber
130 of the male housing 102.
[0032] Within said chamber 130, there is provided a
proximal end of the PCB 118 carrying multiple electronic
components 132, which render the connector device 100
an active play. The PCB 118 is guided through the distal
male housing member 116 in a sealed way, either by
molding the plastic material forming the distal male hous-
ing member 116 around the PCB 118, or by securely
gluing the PCB 118 into a respective bore of the distal
male housing member 116 receiving a portion of the PCB
118. The portion of the PCB 118 projecting the distal
male housing member 116 is provided with plural male
contact elements 134 defining male contact surfaces 135
which may be arranged in a way further exemplified in
Figures 5A through H. Conductive paths of the PCB 118
electrically contact those male contact surfaces 135 to
terminal ends (not shown) exposed within the chamber
130 to make electrical contact with selected strands of
the cable.
[0033] The male contact surfaces 135 and a terminal
or distal end 119 of the PCB 118 are surrounded by the
circular male exposed end 112 of the circular male lon-
gitudinal element 110. As further evident from Figure 1,
this circular male exposed end 112 projects the distal
end of the threaded sleeve 104.
[0034] The female housing 202 is provided with a
threaded sleeve 204 adapted to be threaded onto the
outer threads of the threaded sleeves 104, which thread-
ed sleeves 204 of the female connector device 200 is an
embodiment of the counter-threaded sleeve of the
present invention.
[0035] The female connector device 200 has a distal
female housing member 206 made of an electrically in-
sulating material like a thermoplastic material which sur-
rounds and holds female contact elements 208, each be-
ing made of pieces of cut sheet metal, which are exposed
at a proximal end base of the distal female housing mem-
ber 206 to define female contact terminal ends 210 for
connection of strands of a cable with assigned female
contact elements 208. The distal female housing member
206 furthermore circumferentially surrounds female con-
tact surfaces 212 of respective female contact elements
which are adapted to electrically contact the male contact
surfaces 139 in a joined state of the connector system,
in which the male connector device 100 is inserted into
the female connector device 200.
[0036] The distal female housing member 206 is cir-
cumferentially surrounded by a circular female longitudi-

nal element 214 made from an electrically conductive
tube which provides a threaded sleeve 204. Further, the
distal female housing member 206 provides a circular
female exposed end 216 surrounding the female contact
surfaces 212 and being formed by the threaded sleeve
204, which threaded sleeve 204 is a unitary portion of
the a circular female longitudinal element 214.
[0037] Respective circular female longitudinal element
214 has an outer thread 220 meshing with a screw 222
cooperating in axial direction with an outer rim 224 of the
female outer housing member 218 with a sealing ring
226 interdisposed therebetween to e.g. sealingly attach
the female connector device 200 to the housing of a de-
vice.
[0038] In the described embodiment, both, the male
and the female connector device 100, 200, each have a
circular longitudinal element 110, 214 which can be cou-
pled to ground and define circular longitudinal shield el-
ements. Those longitudinal elements 110, 214 axially
project the contact elements 134, 208, and thereby cir-
cumferentially seal the contact surfaces 135, 212. As fur-
ther evident from Figure 1, a sealing ring 228 is received
within a ring-shaped slot defined between the threaded
sleeve 204 and the circular female longitudinal element
214, which sealing ring 228 cooperates with an end face
of the circular longitudinal element 110. By means of this
sealing ring 228, the contact area between the male con-
tact elements 134 and the female contact elements 208
is sealed from ambient to avoid e.g. moisture or dirt to
enter into the contact region.
[0039] Cooperation of the threaded sleeve 104 with
the counter-threaded sleeve 204 allows both connector
devices 100, 200 to be securely attached with each other.
Thus, the connector system of the present invention is
suitable for harsh and rough environments. There is no
danger that the connection is accidentally disconnected.
[0040] Fig. 2 is a sectional prospective view of a second
embodiment of the male connector device 100. Parts be-
ing identical or having the same functionality as in the
previous embodiment are identified with identical refer-
ence numbers. In this graphic representation, a cable
assigned to reference numeral 300 is sketched. The ca-
ble may be welded or glued into the male housing 102
for securing and sealing the cable 300 at the proximal
end of the housing sleeve element 120.
[0041] For this second embodiment, terminal pads 136
provided for electrically contacting assigned strands of
the cable 300 are exemplified on the surface of the PCB
118. Further, a shielding 302 of the cable is shown to
cover the inner circumferential surface of the housing
sleeve element 120 and to be contacted with the circular
male terminal end 114 of the circular male longitudinal
element 110. The housing sleeve element 120 is essen-
tially a cylindrical body. The threaded sleeve 104 is not
only rotatably supported on the circular male longitudinal
element but also fixed thereon in axial direction by a
groove 138 formed in the outer circumferential surface
and cooperating with a radial projection 139 of the thread-
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ed sleeve 104. Thus the threaded sleeve 104 is secured
in a form fit manner against the circular male longitudinal
element 110 in axial direction thereof.
[0042] On the PCB 118 there is mounted a LED 140.
This LED 140 is positioned in axial direction between the
proximal end of the threaded sleeve 104 and the distal
end of the housing sleeve element 120. As further visible
from Figs. 3 and 4, the distal male housing member 116
and the circular male longitudinal element 110 are each
provided with a bore defining a window and being cov-
ered by a transparent window element 144. Thus, the
light emitted by the LED is visible in the slot between the
threaded sleeve 104 and housing sleeve element 120.
Figs. 3 and 4 are furthermore illustrative to visualize the
fact that the threaded sleeve 104 is provided with a
knurled wheel 146 which wheel is a unitary part of the
threaded sleeve 104.
[0043] The LED 140 can be a multicolor LED which
may have different blinking schemes for visualizing dif-
ferent signals. The coded blinking schemes may be de-
coded with an app on a smart phone or another portable
computer which is able to interpret the color and blinking
of the LED and to provide information on the meaning of
respective blinking. The LED could e.g. visualize proper
or improper connection of the two connector devices 100,
200. The window element 140 may be provided by trans-
parent glue placed into the bore 142. In particular, heat
conductive transparent glue may be used to radiate dis-
sipation, i.e. heat produced by the LED to the metal cir-
cular male longitudinal element 110. For that reason, the
LED 140 shall be positioned close to the inner circum-
ferential surface of the circular male longitudinal element
110. In the embodiment of Fig. 4, the distal male housing
member 116 is provided with a radial bore receiving a
thermal spring 145, which thermal spring 145 presses
the PCB 118 against an assigned surface provided by
the distal male housing member 116 and thus accurately
positions the PCB relative to the distal male housing
member 116. The thermal spring 145 is by selection of
the material forming the thermal spring 145 and/or by an
adapted design of the spring 145 in particular suitable to
conduct heat from the PCB 118 to the circular male lon-
gitudinal element 110 being made of a metal. The thermal
conductivity of this circular male longitudinal element 110
allows the heat dissipated from the PCB 119 to be radi-
ated to the ambient. Thus, the thermal spring 145 effec-
tively cools the PCB 118 and the electronic component
132, 140, arranged thereon. ICs or sensors, which like-
wise dissipate heat, may likewise be provided on the PCB
118.
[0044] Figs. 5C through H exemplify patterns for the
male contact surfaces 135 on the PCB 118. Those Figs.
exemplify a front view of the PCB at the distal end 119
of the PCB 118 for Figs. 5C through H and a slot generally
referred to by reference numeral 230 defined by the distal
female housing member 206, adapted to receive the PCB
118 and exposing therein the female contact elements
208. In the Figures, GRD means ground (0 potential, i.e.

mass) and VDD means positive polarity or voltage drain
of the electricity supplied through the connector system.
"S+" or "S-" is a twisted pair for data transmission. In the
drawings, each pair is further identified with a number.
"S1+" and "S1-" is the first pair; "S2+" and as "S2-" are
the second pair and so on..
In Figs. 5A a hybrid single differential pair slot 230 is
shown in a front view. The differential data pair S-/S+ is
arranged in the middle of the slot 230 in a length wise
direction thereof, which length wise direction is parallel
to a contact axis identified with a CA in all Figs. 5. The
differential data pair S-/S+ is arranged opposite to each
other along a line T which runs transverse to CA. This
line T and the contact axis CA define a plane which ex-
tends perpendicular to a mating direction MD. A contact
pair VDD is arranged on lateral ends of the slot 230 while
one female VDD is arranged on one side relative to CA
and the other VDD on the other, i.e. opposite side of CA.
The two VDD female contact elements are point sym-
metrical relative to a point of symmetry 400. The same
is true for the female contact element for ground GND.
A respective assignment is provided for the male contact
elements (not shown). Thus, the specific constitution al-
lows mating the female and the male connector device
in two different directions without creating a short circuit
while maintaining the data link.
[0045] A respective situation is exemplified in Fig. 5B.
In addition to the first example of Fig. 5A, a second dif-
ferential data pair S2-/S2+ is provided point symmetri-
cally relative to the point of symmetry 400, to also provide
redundancy for the data pair.
[0046] Figs. 5C through H exemplify the assignment
of the male contact elements 134 to different functional-
ities.
[0047] In the embodiment of Fig. 5C, a ground pair is
arranged as the differential pair of Fig. 1, i.e. in the center
of the PCB (T) and opposite to each other. Four differ-
ential pairs (S16 / S26 / S36 / S46) are provided. The
embodiment may be utilized as a media dependent in-
terface for four copper data.
[0048] The example of Fig. 5D is essentially identical
with that shown in Fig. 5C. Instead of a ground pair a
VDD/GND pair is provided as a central pair. The respec-
tive embodiment may be used as a media dependent
interface for four copper pairs for data and one pair for
power supply.
[0049] As in all embodiments, a ground plane 150 is
provided along the contact axis, i.e. in the middle of the
PCB 118 in thickness direction thereof. This ground plane
150 is provided by a conductive layer within the PCB 118
assigned to ground. The ground plane 150 may be use
for shielding one side of the PCB relative to the other
and/or for connecting ground through the connector sys-
tem to the female connector device which will then be
equipped with an assigned central ground connector.
[0050] The embodiments of Figs. 5F through H have
the same functionality as the embodiments of Fig. 5C,
5D and 5E, respectively. However, as a most lateral male
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contact element 134, a male connector element assigned
to ground GND is provided on both sides relative to CA.
Thus, all differential data pairs are arranged on the PCB
118 sandwiched between ground contact elements.
[0051] In the embodiment of Fig. 5A and E, the neutral
positions of VDD and SGN on the bottom, i.e. lower side
depicted in Figs. 5E and H, may change. Also, one or
more VDD may be changed into additional SGN. The
examples of Figs. 5E and 5H represent a media inde-
pendent interface for an active plug with copper, fiber
optics or polymer millimeter wave guide.
[0052] In particular, the embodiments of Figs. 5C
through H cope with the problem of providing eight data
pins on a smaller space, which data pins are required for
high speed ethernet. The embodiments of Fig. 5C
through H may not be suitable for being inserted in two
different orientations relative to an axis of insertion. In-
stead, means for properly aligning the contacts relative
to each other to safeguard for proper positioning can be
provided as e.g. exemplified in Figs. 6 through 13. The
solutions presented in Figs. 5C through H provide for a
high number of contacts in a rather narrow space. The
threaded sleeve 104 may, for example, be provided with
an M8 thread which has a rather small diameter. Tradi-
tional M8 connectors with pin contacts can hardly be uti-
lized to realize such high number of contacts at the in-
terface between the male and the female connector de-
vice. The same is true for the media independent inter-
face MII. In such an interface, signal and power that exit
the female connector device is generic and only in the
male contact device, which then needs to hold some com-
ponents and will be an active plug. The signal is convert-
ed to a media dependent signal, e.g. copper, glass or
polymer millimeter wave guide. This allows for upgrada-
bility (e.g. speed distance or otherwise). The solution pro-
posed with the present invention can easily cope with
those demands due to the high number of contact ele-
ments provided by the connector device on one hand
and the possibility to mount electronic components 132
on the PCB 118 within the male housing 102 for providing
an active plug.
[0053] Further, shielding in traditional M8 through M12
contact elements with contact pins projecting from an
isolated plane of the housing is troublesome. Small
shields provided to shield between different contact ele-
ments or pairs are expensive to produce and assemble.
Moreover, it will be difficult to achieve sufficient imped-
ance matching. The use of a flat insolating structure sup-
porting the male contact elements with a middle layer for
providing the ground plane 150 and which can be a cop-
per layer within the elongated electrically isolated sub-
strate supporting the male contact elements is cost-ef-
fective. It also allows for high speed date transmission.
[0054] In Figs. 6 through 11, female contact elements
(jacks) are exemplified in Figs. 6, 8, 10, while the as-
signed male contact elements (plugs) are exemplified in
Figs. 7, 9, 11, respectively. In each of those embodi-
ments, the circular male longitudinal element 110 is pro-

vided with a nub 152, while the circular female longitudi-
nal element 214 provides a guiding groove 232 adapted
to receive the nub 152 for proper alignment of both, the
male and the female contact devices 100, 200. In Figs.
6 through 9, the width of the PCB 118 and the assigned
slot 130 is such that the slot 230 has lateral surfaces
provided by the distal female housing member 206. Thus,
the slot 230 is a closed slot. In Figs. 10 and 11 the PCB
118 is wider and contacts the inner circumference of the
circular male longitudinal element 110. The slot 230 is
an open slot not having the lateral walls provided by the
distal female housing member 206. Instead, and as the
male and the female connector devices 100, 200 are
joined and coupled, the slot 230 is enclosed by the cir-
cular male longitudinal element 110.
[0055] The embodiment of Figs. 10 and 11 will allow
for additional ground by the circular male longitudinal el-
ement 110, which improves signal integrity performance.
The number of contacts will not necessarily be increased.
Thus, the examples of Figs. 5C through E will show the
same performance as those of Figs. 11 through H with
lateral ground on the PCB 118. The number of contact
surfaces in the female housing does not necessarily have
to be increased. Connecting the contact pads on the lat-
eral ends of the PCT 118 to the circular longitudinal shield
will result in an additional improvement for signal integ-
rity.
[0056] Figs. 12 through 13 exemplify further embodi-
ments, wherein the embodiment of Figs. 12 and 13 is
identical. In addition to the embodiment of Figs. 7 and 9,
traditional pin contacts as in a regular M8 through M12
connector are provided, which male traditional pins are
identified with reference numeral 154. Those male con-
tact pins 154 may be used for power supply, i.e. VDD
and GND or VDD and VSS. In the embodiment of Fig.
12 and 13, those additional male contact pins 154 are
provided both on the same side of the PCB. In the other
embodiment of Fig. 14, they are arranged on opposite
sides of the PCB 118.

Reference Sign List

[0057]

100 male connector device
102 male housing
104 threaded sleeve
106 securing rim
108 securing ring
110 circular male longitudinal element
112 circular male exposed end
114 circular male terminal end
116 distal male housing member
118 PCB
119 distal end of PCB
120 housing sleeve element
122 housing sealing ring
124 compression element
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126 partition
128 cable sealing ring
130 chamber
132 electronic component
134 male contact element
135 male contact surface
136 terminal pad on PCB
138 groove of circular male shield element
139 projection
140 LED
142 bore
144 window element
145 thermal spring
146 knurled wheel
150 ground plane
152 nub
154 male contact pin
200 female connector device
202 female housing
204 threaded sleeve
206 distal female housing member
208 female contact element
210 female contact terminal end
212 female contact surfaces
214 circular female longitudinal element
220 outer threat
222 screw
224 outer rim
226 sealing ring
228 sealing ring
230 slot
232 guiding groove
300 cable
302 cable shielding
400 point of symmetrie
MD mating direction
CLA central longitudinal axis
CA contact axis

Claims

1. Connector system with a male and a female connec-
tor device (100 ;200), wherein the female connector
(200) has a female housing (202) and wherein the
male connector (100) has a male housing (102),
which housings (102, 202) are joinable by relative
movement of the housings in a mating direction (MD)
and provided with locking means (104, 204) for re-
leasable locking the male housing (102) against the
female housing (202), wherein the female connector
(200) has female contact elements (208) each pro-
viding a female contact surface (207) and wherein
the male connector (100) has a male contact ele-
ments (134) each providing a male contact surface
(135), wherein in a locked stage of the two housings
(102; 202) one male contact surface (107) contacts
an assigned female contact surface (212), wherein

the contact surfaces (135; 212) of each connector
device (100; 200) are arranged parallel to a contact
axis (CA), extending transverse to the mating direc-
tion (MD) and wherein contact surfaces (13; 2) of
each connector device (100; 200) are sealingly re-
ceived between the two housings in the locked stage
of the two housings.

2. The connector system as defined in claim 1, wherein
a first row of contact surfaces (135; 212) is arranged
next to each other on one side of said contact axis
(CA) and wherein a second row of contact surfaces
(135; 212) is arranged next to each other on the other
side of said contact axis (CA).

3. The connector system as defined in claim 1 or 2,
characterized in that the locking means (104; 204)
are adapted to allow locking of the female housing
(202) against the male housing (102) in at last two
different orientations of the respective housing (102;
202).

4. The connector system as defined in any of the claims
1 to 3, characterized in that two contact surfaces
(135, 212) on opposite sides of the contact axis (CA)
are arranged point symmetrically to define a func-
tional pair.

5. The connector system as defined in any of the pro-
ceeding claims, characterized in that two contact
surfaces (135, 209) of a functional pair are electri-
cally connected with a single terminal end (136, 210).

6. The connector system as defined in any of the pro-
ceeding claims, characterized in that lateral con-
tact surfaces (135; 212) arranged on opposite sides
of the contact axis (CA) define an AC or DC power
pair or are assigned to ground.

7. The connector system as defined in any of the pre-
ceding claims, characterized by an elongated elec-
trically isolated substrate (118) provided with the
male contact surfaces (135) and by at least one male
contact pin (154) projecting parallel to an extension
direction of the elongated electrically isolated sub-
strate (118).

8. The connector system as defined in any of the pro-
ceeding claims, characterized in that one of the
female housing (202) and the male housing (102) is
provided with a rotatable threaded sleeve (104, 204)
and the other of the female and the male housing
(202; 102) is provided with a counter threaded sleeve
(204) adapted to threadeble engage the threaded
sleeve (102) for locking the housings (102, 202),
wherein at least one of the of the female housing and
the male housing (202; 102) is provided with a cable
receptacle (128) adapted to sealingly guide a cable
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(300) into the housing (102) which sealingly sur-
rounds end terminals (136) adapted to be contacted
by strands of the cable (300) and each being elec-
trically connected to the assigned contact surfaces
(135; 212).

9. The connector system as defined in any of the pro-
ceeding claims, characterized in that the male con-
nector (100) has a distal male housing member (116)
being projected by a PCB (118), wherein one end of
the PCB (118) is exposed within a sleeve (104) and
defines the male contact elements (106) and wherein
the other end of the PCB (118) is sealingly received
within the male housing (102).

10. The connector system as defined in any of the pro-
ceeding claims, characterized in that a distal fe-
male housing member (206) defines a slot (230)
adapted to receive a terminal end (119) of the elon-
gated electrically isolated substrate (118), and that
lateral walls of the slot (230) are defined by a circular
male longitudinal element (110) in the locked stage
of the two housings (102, 202).

11. The connector system as defined in any of the pro-
ceeding claims, characterized in that the male
housing (102) is provided with a circular male longi-
tudinal element (110) having an circular male ex-
posed end (112) surrounding the male contact ele-
ments (134) and that the female housing (202) is
provided with a circular female longitudinal element
(214) surrounding the female contact elements
(208), wherein the male longitudinal element (110)
and the female longitudinal element (214) are adapt-
ed to contact each other in the locked stage of the
two housings (102; 202).

12. The connector system as defined in any of the pro-
ceeding claims, characterized in that the rotatable
threaded sleeve (104) is rotatable supported on the
outer circumference of one of the circular male or
female longitudinal elements (110, 214).

13. The connector system as defined in any of the pro-
ceeding claims, characterized by sealing means
(228) effective between the male housings (102) and
the female housings (202) in the locked stage of the
two housings (102, 202).

14. The connector system as defined in any of the pro-
ceeding claims characterized by an LED (140) sup-
ported by the male or the female housing (102, 202).

15. The connector system as defined in any of the pro-
ceedings claims, characterized by a spring element
(145) received within the male housing (102) and
pretensioned between the elongated electrically iso-
lated substrate (118) and the circular male longitu-

dinal element (110).
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