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An arrangement for connecting an electrical system to electronic
units

TECHNICAL FIELD OF THE INVENTION

The present invention relates to an arrangement for connecting
an electrical system to electronic units of a system for control of
electrical devices.

By way of example it may be mentioned that such electrical
devices may be converters arranged on a track-bound vehicle and
the electronic units are then the electronic components controlling
the operation of the converters, that is controlling the
semiconductor devices, such as IGBTs, of the converters. The
electrical system does in such a case include different sensors
delivering information about levels of voltages, temperatures and
more to the electronic units to consider when carrying out said
control. In this particular example one and the same arrangement
may preferably be used for such a connection of the electrical
system on board the track-bound vehicle to electronic units of a
system for control of all converters on board the vehicle, such as
line converter, motor converter and auxiliary converter. Although
this particular use of an arrangement of this type will be mainly
discussed and explained in this disclosure it is pointed out that
the invention is certainly not restricted thereto but extends to
cover arrangements for connecting any electrical system to any
type of electronic units of a system for control of any type of
electrical devices, not only converters.

BACKGROUND ART

Known arrangements of the type defined above use a variety of
cable harnesses and connectors for realizing the interface
between the electrical system and the electronic units of the
system for control of the electrical devices, such as converters.
Several disadvantages are adhered to this way of realizing said
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interface. It is labour intensive, expensive and space consuming,
and it results in limited reliability due to many physically
connected serial connections.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an arrangement
of the type defined in the introduction addressing the problems
mentioned above of such arrangements already known.

This object is according to the invention obtained by providing
such an arrangement with the features listed in the characterizing
part of appended patent claim 1.

Thus, said cable harnesses and connectors are according to the
invention replaced by a plate having on a first side thereof at least
one first side connector configured to receive a connector of said
electrical system and an opposite second side thereof formed by
a printed circuit board to which said at least one first side
connector connects and whereas the printed circuit board is
provided with at least one second side connector designed for
connection of members controlling said electronic units thereto.
This means that the intermediate connections realizing said
interface are implemented by using printed circuit board
technology and accordingly through a complete printed circuit
board solution. The need for intermediate connectors cables is
removed and means of very simple system integration of
electronic control units is provided which essentially resolves all
the disadvantages mentioned above of the known arrangements.

According to an embodiment of the invention the arrangement has
at least one said second side connector configured to provide
connections to said members in the form of printed circuit boards.
This means that said electronic units may be integrated in said
members in the form of printed circuit boards connecting to the
printed circuit board on the plate and by that to the first side
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connector and to said electrical system through said second side
connector. This constitutes a remarkably simplified, space saving
design with a possibility to improved operation reliability and
status check simplicity facilitating tracing and taking care of
faults.

According to another embodiment of the invention the
arrangement has at least one said first side connector configured
to be able to receive signals from sensors of a said electrical
system. This means that sensors of electrical systems may be
directly connected to said at least one first side connector and by
that to the printed circuit board on the second side of said plate.

According to another embodiment of the invention the
arrangement has at least one said first side connector configured
to be able to receive signals from a communication system, such
as using Ethernet or CAN. The arrangement according to the
invention does by this provide communication interfaces without
the need of intermediate connector cables conventionally used
for that sake.

According to another embodiment of the invention the
arrangement has at least one said first side connector configured
to receive feed of electric energy to said electronic units from a
source of electric energy. This means that electric energy needed
for the operation of said electronic units may be transferred from
the electrical system through the interface provided by the design
of said plate with components so that a number of separate cables
for that may be omitted. This means for an electrical system on
board a track-bound vehicle that electric energy from electric
batteries of the vehicle may be provided to the electronic units
through the arrangement, which constitutes another embodiment
of the invention.

According to another embodiment of the invention the
arrangement comprises a rack having a rear wall member with an
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internal wall formed by said second side of said plate, the rear
wall member has a cover with one or more recesses for external
access of said at least one first side connector, and the cover is
configured to seal around said at least one first side connector to
protect the at least one second side connector and members to
be connected thereto. Different measures, such as establishing
and changing connections, relating to the arrangement will be
easy to carry out thanks to the accessibility of the at least one
first connector outside said cover while maintaining protection of
the interior of the rack with printed circuit board and connectors
on the second side of the plate. The cover may then be an IP65
classed cover providing an Ingress Protection of the interior of
the rack including said at least one second side connector and
members to be connected thereto. Full IP65 protection may then
be established once the cover is placed inside or in connection
with any frame or box, such as a converter box.

According to another embodiment of the invention said rack has
a box-like character with an opening on a front side thereof
configured to allow said at least one second side connector to be
accessible from outside of the rack. This means that members,
such as realized through printed circuit boards, configured to
control said electronic devices may easily be introduced into and
taken out of the rack box.

According to another embodiment of the invention said at least
one second side connector is configured to be connected to
members controlling electronic units for control of electrical
devices in the form of converters. This constitutes a preferred use
of an arrangement according to the invention since conventional
arrangements for this have a high number of cable harnesses and
connectors which may here be avoided.

According to another embodiment of the invention the
arrangement comprises a plurality of said first side connectors
and/or a plurality of said second side connectors.
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According to another embodiment of the invention the
arrangement is configured to connect an electrical system on
board a track-bound vehicle to electronic units of a system for
control of converters arranged on the vehicle. The space
available on a track-bound vehicle is limited, so is the possibility
to reach different equipment thereof, making an arrangement
according to the invention particularly advantageous when having
this design.

The invention also relates to a converter box and a track-bound
vehicle according to the appended claims directed thereto.

Further advantages as well as advantageous features of the
invention will appear from the following description of an
embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
With reference to the appended drawings, below follows a specific

description of an embodiment of the invention cited as an
example. In the drawings:

Fig 1 is a rear view on the first side of a plate of an
arrangement according to an embodiment of the present
invention,

Fig 2 is a front view on the second side of the plate shown in
Fig. 1,

Fig 3 is a perspective view from the front side of the
arrangement according to the embodiment of the
invention,

Fig 4 is a rear view of the arrangement shown in Fig. 3, and
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Fig 5 is a simplified perspective view of a converter box
according to the present invention including an
arrangement according to Fig 3 and arranged on a track-
bound vehicle.

DETAILED DESCRTIPTION OF AN EMBODIMENT OF THE
INVENTION

Since the present invention is particularly suited for being used
in track-bound vehicles it will hereinafter be disclosed mainly for
that application. Reference is made in parallel to Figs 1-4 when
now describing the structure of an arrangement for connecting an
electrical system to electronic units of a system for control of
electrical devices according to an embodiment of the invention.

The arrangement has a plate 1 having on a first side 2 thereof,
which here is formed by a printed circuit board, connectors 3, 4
configured to receive a connector each of said electrical system,
which here includes different sensors, such as temperature
sensors and for instance DC voltage sensors. Communication
systems, such as using Ethernet, RS485, MVB and CAN, may
also be connected to these first side connectors 3, 4. This is also
the case for vehicle batteries with voltages up to 168V DC for
feeding electric energy to said electronic units.

The plate 1 has an opposite second side 5 thereof shown in Fig 2
formed by a printed circuit board 6, which may be divided into a
plurality of separate parts, to which the first side connectors 3, 4
connect and which is provided with a plurality of connectors 7
designed for connection of members, here in the form of printed
circuit boards, for control of said electronic units thereto. Thus,
the plate 1 is formed by a printed circuit board.

Fig 4 shows how the arrangement comprises a rack 8 having a
rear wall member 9 being removed in Fig 1 for showing the first
side of the plate 1 and which has an internal wall formed by the
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second side 5 of the plate. The rear wall member 9 has a cover
10 with a gasket 11 with recesses 12 allowing the first side
connectors 3, 4 to be directly accessible from the outside while
maintaining an Ingress Protection |IP65 of the interior of the rack
including the printed circuit board 6, second side connectors 7
and members to be connected to them.

Fig 3 shows how a bottom 20 of the rack is provided with guide
rails 13 assisting printed circuit boards for control of the
electronic units to be properly inserted into the rack interior to
reach and connect to the second side connectors 7. The rack has
also a top bracket 14 and a bottom bracket 15 for fastening the
rack to a frame or the like.

It is shown in Fig 5 how an arrangement 16 according to the
invention shown in Figs 1-4 forms a part of a converter box 17
arranged in a track-bound vehicle 18 for controlling converters
arranged on board the vehicle. The other part 19 of the converter
box 17 contains inter alia said electronic units for controlling
semiconductor devices and rectifying diodes of current valves of
the converters. Full IP65 protection may then be established once
the rack with cover is placed inside the converter box 17.

The invention is of course in no way restricted to the embodiment
described above, since many possibilities for modifications
thereof are likely to be obvious to one skilled in the art without
having to deviate from the scope of the invention defined in the
appended claims.
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Claims

An arrangement for connecting an electrical system to
electronic units of a system for control of electrical devices,
characterized in that it comprises a plate (1) formed
by a printed circuit board having
- on a first side (2) thereof at least one first side
connector (3, 4) configured to receive a connector of said
electrical system and
- an opposite second side (5) thereof being formed by
the printed circuit board (6) to which said at least one first
side connector (3, 4) connects and whereas the printed
circuit board (6) is provided with at least one second side
connector (7) designed for connection of members
controlling said electronic units thereto, wherein the
intermediate connections between said at least one first
side connector and said at least one second side connector
realizing an interface between said electrical system to said
electronic units are implemented by using printed circuit
board technology.

2. An arrangement according to claim 1, characterized
in that it has at least one said second side connector (7)
configured to provide connections to said members in the
form of printed circuit boards.

3. An arrangement according to claim 1 and 2,
characterized in that it has at least one said first side
connector (3, 4) configured to be able to receive signals
from sensors of a said electrical system.

4. An arrangement according to any of the preceding
claims, characterized in that it has at least one said first
side connector (3, 4) configured to be able to receive
signals from a communication system, such as using
Ethernet or CAN.
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5. An arrangement according to any of the preceding
claims, characterized in that it has at least one said first
side connector (3, 4) configured to receive feed of electric
energy to said electronic units from a source of electric
energy.

6. An arrangement according to any of the preceding
claims, characterized in that it comprises a rack (8) having
a rear wall member (9) with an internal wall formed by said
second side (5) of said plate (1), that the rear wall member
(9) has a cover (10) with one or more recesses (12) for
external access of said at least one first side connector (3,
4), and that the cover (10) is configured to seal around said
at least one first side connector (3, 4) to protect the at least
one second side connector (7) and members to be
connected thereto.

7. An arrangement according to claim 6, characterized
in that said cover (10) is designed to provide IP65
protection of the interior of the rack (8) including said at
least one second side connector (7) and members to be
connected thereto.

8. An arrangement according to claim 6 or 7,
characterized in that said rack (8) has a box-like character
with an opening on a front side thereof configured to allow
said at least one second side connector (7) to be accessible
from outside of the rack.

9. An arrangement according to any of the preceding
claims, characterized in that said at least one second side
connector (7) is configured to be connected to members
controlling electronic units for control of electrical devices in
the form of converters.
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10. An arrangement according to any of the preceding
claims, characterized in that it comprises a plurality of said
first side connectors (3, 4) and/or a plurality of said second
side connectors (7).

11. An arrangement according to any of the preceding
claims, characterized in that it is configured to connect an
electrical system on board a track-bound vehicle (18) to
electronic units of a system for control of converters
arranged on the vehicle.

12. An arrangement according to claims 5 and 11,
characterized in that it has at least one said first side
connector (3, 4) configured to receive electric energy from
electric batteries of the vehicle.

13. A converter box, characterized in that it has an
arrangement (16) according to any of the preceding claims
enclosed therein.

14. A track-bound vehicle provided with an arrangement
according to any of claims 1 — 12.



