Connector and connection block in a train coupler
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to a connector supported in a connection block on a
train coupler, the connector being adapted for
connecting data communi cation networks installed in
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The high speed data transfer requires conducting of signals at a frequency of 100
MHz, and thus the connector needs electromagnetic shielding to avoid interference

from other electromagnetic sources, such as adjacent connectors.

The connector must further withstand environmental stress including moisture,
dust, extreme temperatures, as well as dynamic loads and vibration generated in

coupling operations and during run of a train.

Preferably, a connector for the purpose should be arranged for automatic
connection /disconnection of the data communication networks upon

coupling/uncoupling of rail vehicles.
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By this solution it is achieved that electromagnetically shielded connectors for the
subject high frequencies can be installed at any desired position in a connection
block, without requiring modification of the connection block. In other words, the
same contact holder can optionally be used for mounting of the shielded connectors
adapted for connecting 100 Mbit/second data conductors, or for mounting of solid

connectors adapted for connection of power conductors.

The contact housing and the contact member are together dismountable from the
contact holder while the latter remains seated in the connection block. A worn out
or damaged connector is thus individually exchangeable from the front of the

connection block, without requiring dismounting of the contact holder from the



connecting with a mating contact nmenber. In one
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contact nmenber and effective for centring of the
contact nenber in concentric relation with
The contact member is inserted into the central bore through the contact housing,

and from the front end of the contact housing. The contact member is axially
arrested between forward and rear radial shoulders formed in the bore through the
contact housing, wherein spacer elements made of dielectric material are interposed

between the shoulders and the body of the contact member.

One of the spacer elements is made of elastic material and flexible in a radial
dimension. While inserted into the bore under radial compression, the flexible
spacer element is allowed to expand radially behind the forward shoulder, this way

arresting the body of the contact member behind the forward shoulder.
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Analotgguglgfetkpé’ ﬁrge%@}lt irﬂl\éﬁﬁgh%ovides a connection block in a train coupler
wherein a multiplicity of connectors are arranged in the front of the connection
block and adapted for mating with connectors of a corresponding connection block
for electrically connecting rail vehicles that are interconnected by the train coupler.
At least some of the connectors in the connection block are effective for conducting
signals at 100 MHz frequency range via electromagnetically shielded contacts

arranged as discussed above.

A train coupler and a rail vehicle data communication network are likewise
provided, achieving data transfer at 100 Mbit/second via the connection block and

connectors as explained above.
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reference to fig. 1 a train coupler 1 is shown, the
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signals for operation control between interconnected

rail vehicles. In order to serve a risingnunber of
A conngriden sk his aipprarssst ep éhe conrler Srpdcthsreonnegtian block

compEiSFigdh ?mgtlpllaey aﬁ@&m&d@tsed fadihgafdrazag@ irg) 'tll&ﬂfr‘ohy fdde dfitBe
|

conn PRI M ThaRER b THERPEET o8 e Al 820 b gipdesgrood that
in opeératiogta himch of eanvdungoes wit exend ifrinh ele s@lia&ehﬂohiweme rear face

of the”@dég{/%gg%' lémeaqirgﬁgemémeo c%@ﬂggtﬁ&ﬂ%ho%kaﬁrﬁi Wc?&s

uaI In the connectio means
provigesmatemaiis) wr@ceona@ﬂg é@tmgwcqwcger@tm@%ﬂrr%p@md@ﬁg

connddt@®n Wock Lpoh r&u@ﬁﬂg 861l ﬂ@et@ﬂl@ 6kd %orﬁe@ﬁoﬁ@ﬂtg@cé Lhﬁbg& Erain

6 is seated in a which is mad ric
couplgt Hpissin oc%’é’c?ﬁFeéideﬁet‘ﬁ’é CORTELeR gﬂpoc‘ﬂ %‘?:CECO%?%MS transfer

electrifae bivet ahtsigridle betwdeacthehiakeaeonbedtsd iriis @ehietbsl N a
seat 8 which is fornmed through the body 7 . In the
illustrated enbodi nent, the

The connectors 5 that are supported in the connection block 4 can generally be

explained to include a female shape contact and a male shape contact which are
connectable in a coaxial relation. Thus the connectors 5 typically have a rotation
symmetric shape and include in several aspects a common structure, for which
reason the following description is readable on both female and male connectors if

not otherwise stated.

The connectors 5 are operable for transfer of electric power and/or signals for

operation control between interconnected rail vehicles. In order to serve a rising



contact holder 6 is arranged for being snapped into
the seat. To this purpose, the contact hol der has a
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Separated from the first/forward seat 12 is a second rearward seat 14 arranged in
the opposite end of the contact holder 6. This second/rear seat 14 is arranged for
insertion of an electrical conductor in the contact holder 6, through which

electricity is transferred to the connector 5.

This far through the description a connection block is disclosed, having connectors
effective for conducting electrical power and/or signals controlling the operation of
rail vehicle functions, typically characterized by a sinus-shaped signal oscillating at

a frequency of 50 Hz. Transferring data at broadband capacity of 100 Mbit/second



br oadband capacity in rail vehicles is illustrated in
figs. 3a and 3b, showing a pair of mating connectors
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In the illustrated embodiment the spacer elements 28, 29 are supported coaxially
on the contact member 21 and provide a centring of the contact member in the bore
through the contact housing. The spacer elements this way ensure the formation of
an annular gap 30 providing electric isolation of the contact member inside the

contact housing.
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By introducing the connector 5’ in a connection block supported on a train coupler,
the train coupler and connection block are provided a capacity for broadband
communication between interconnected rail vehicles. The provision of a 100 Mbit
data interface between rail vehicles is also in practise a prerequisite for installation
of broadband capacity in rail vehicles, which is realized through the

electromagnetically shielded connector 5’ of the present invention.
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1. A connector (5) by which signals are conducted
bet ween data conmuni cati on networ ks separately
wo esabd2ed i n coupled rail vehicles, said connECL/SE2008/050174
conprising a contact hol derl 6) arranged to be seated
in a train coupler connection block (7), characterized
by - a netal contact housing (20) arranged for
insertion in a forward end of the contact hol der (6);
CLAIMSa netal contact nenber (21) seated in the contact
housi ng, the contact nenber extending electrically
separated through the contact housing to a conduct or
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5. The connector of claim 4, wherein the contact holder (6) has a forward seat (12)
arranged for seating the rear end of the contact housing (20), and a rear seat (14)
separated from the forward seat, the rear seat arranged for seating a cable
conductor termination (22), and a passage (33) from the forward seat to the rear

seat for passing of the rod (25) of the contact member (21) into the rear seat.

6. The connector of claim 5, wherein the body (24) of the contact member is axially
arrested between forward and rear radial shoulders (26, 27) formed in the bore (23)
through the contact housing (20}, wherein spacer elements (28, 29) made of
dielectric material are interposed between the shoulders (26, 27) and the opposite
ends of the body (24) of the contact member.



the contact nmenber (21) and effects centring of the

contact nenber in concentric relation with the contact
whoaesitmg21( 20), the spacer eg(:ﬂents ensuri ng anP@I'RE1088/050174

gap (30) between the bore t he body of the contact

menber. 8. The connector of any previous claim

wherein the contact housing (20) is a femal e shape,

and the contact nenber conprises a contact pin (36)
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characterized in that at least some of the connectors (5’) are effective for conducting

signals at 100 MHz frequency range via electromagnetically shielded contact

members (21) according to any of claims 1 to 9.

11. The connection block of claim 10, wherein the electromagnetically shielded
contact members (21) are individually connected to a single lead included in a four-

wire Ethernet cable.

12. A train coupler comprising a connection block (4; 7) according to claim 10 or
11.

13. A rail vehicle data communication network comprising a data transfer interface

including the connection block (4; 7) according to claim 10 or 11.



