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(57) Abstract

The invention relates to an arrangement for the transfer of electric current, a liquid medium and a gaseous medium between a section
(1, I') in a fixed position and a section (2) rotating in relation thereto, the arrangement for the transfer of electric current comprising sliding
surfaces (3) and sliding brushes (4) arranged to press against the sliding surfaces (3), and a protective casing (5) surrounding them, the
arrangement for the transfer of a liquid medium comprising passages (6) parallel with the rotation and arranged at the boundary surface
between the fixed section (1) and the rotating section (2), with which passage transfer pipes (8) in both sections communicate, and the
arrangement for the transfer of a gaseous medium comprising a collector chamber arranged in the fixed section (1) and an outlet pipe (10)
connected to said chamber for leading the gaseous medium out of the tubular rotating section (2). In order to minimize the total length of
the arrangement, the arrangement for the transfer of a liquid midium is coaxially arranged inside the arrangement for the transfer of electric
current and the protective casing (5) of the arrangement for the transfer of electric current provides a collector chamber for the gaseous

medium.
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Slip-ring arrangement with integrated rotary swivel
Joint for liquids.

This invention relates to an arrangement for
the transfer of electric current, a liquid medium and
a gaseous medium between a section in a fixed position
and a section rotating in relation thereto, i.e. a sort
of a slip-ring arrangement, the arrangement for the
transfer of electric current comprising sliding sur-
faces supported by the rotating section and sliding
brushes supported by the fixed section and arranged to
press against the sliding surfaces, and a protective
casing surrounding them, the arrangement for the trans-
fer of a liquid medium comprising for each medium cir-
cuit a passage parallel with the rotation and arranged
at the boundary surface between the fixed section and
the rotating section, with which passage transfer pipes
in both sections communicate and which is sealed in the
axial direction of the rotating section with seals ar-
ranged on both sides of the passage, and the arrange-
ment for the transfer of a gaseous medium comprising a
collector chamber arranged in the fixed section and at
least one outlet pipe connected to said chamber for
leading the gaseous medium out of the rotating section,
which has been given a tubular form.

An arrangement described above may have to be
utilized for instance when different kind of equipment
is hung on a rotating, vertical tubular shaft via which
electric current, lubricating oil, cooling air etc. has
to be fed to said equipment. Such a situation may arise
e.g. in connection with a propeller drive arrangement
described in Canadian Patent 1,311,657. In this ar-
rangement the motor of a ship is arranged in a cylin-
drical chamber, which is secured pivotably to the body
of the ship by means of a tubular shaft. Electric cur-

rent to the electric motor arranged in said chamber is
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fed via said tubular shaft. Likewise necessary hy-
draulic fluids, lubricating oils and possible other 1li-
quids, such as bilge water, also have to be fed via
said rotating tubular shaft. In addition, the motor may
have to be cooled with coolant air, also via said tubu-
lar shaft.

If it is desired to construct the tubular
shaft freely rotating or at least to allow the tubular
shaft a relatively wide range of rotation, the differ-
ent feeding arrangements needed have to be constructed
by means of the arrangements described in the preamble.
A problem in that case is the large space required by
the different feeding arrangements in the axial direc-
tion of the tubular shaft. Such a considerable length
is problematic for two reasons. Firstly, the space
available inside the body of a ship is limited and the
length of the necessary arrangements should thus be as
small as possible. Secondly, the considerable length of
the arrangements above the supporting point of the tu-
bular shaft causes to the tubular shaft itself tor-
sional forces that are difficult to control. For in-
stance the slip-rings and the cabling necessary for the
feeding arrangements for electricity easily weigh sev-
eral hundreds of kilos when the power required by the
motor is of the order of megawatts.

It is the object of the present invention to
provide an arrangement for transmitting electric cur-
rent, a liquid medium and a gaseous medium between a
section fixed in its position and a section rotating in
relation thereto so that the space occupied by this ar-
rangement may be minimized especially in the axial
direction of the rotating section. This is achieved
with the arrangement of the invention, which is charac-
terized in that the arrangement for the transfer of a

ligquid medium is coaxially arranged inside the arrange-
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ment for the transfer of electric current and that the
protective casing of the arrangement for the transfer
of electric current is essentially gas tight and pro-
vides a collector chamber for the gaseous medium.

In the arrangement of the invention electric
current, a liquid medium and a gaseous medium may thus
be transmitted via a space the axially required space
of which corresponds in practice with the space re-
quired by the arrangement for the transfer of electric
current.

The cross section of the protective casing of
the arrangement for the transfer of electric current is
preferably a polygon and an outlet pipe for the gaseous
medium is arranged to replace one or more sides of the
protective casing. By means of this procedure the dir-
ection of the exhaust air pipe may easily be chosen ap-
propriate and on the other hand the volume flow needed
may easily be achieved by taking into use an adequate
number of the sides of the protective casing.

1f the angle of rotation of the rotating sec-
tion is not limited, both the sliding surfaces of the
arrangement for the transfer of electric current and
the passages of the arrangement for the transfer of a
liquid medium, arranged in the rotating direction, are
annular. By means of such sliding rings and, on the
other hand, annular passages the rotation may be com-
pletely free and an alternating motion 1is not even
necessary for the extreme positions to be reached.

On the other hand, the total length of the ar-
rangement of the invention may be further shortened if
the angle of rotation of the rotating section is lim-
ited between +90° or less. If in fact in this case the
sliding surfaces of the arrangement for the transfer of
electric current are arranged in the shape of a semi-

circle or possibly even shorter sectors, two or even
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more transfer connections may be placed in the same
height position. Naturally, the same procedure may also
be applied to the arrangement for the transfer of a 1li-
guid medium, but the need for this is practically quite
small because of the narrowness of the passages of the
liquid medium. In addition, the passages of the ar-
rangement for the transfer of a liquid medium would
have to be processed by milling instead of using lathe
work, which would complicate production.

Furthermore, it is preferable that, in addi-
tion to the passages connected to the medium circuits,
the arrangement for the transfer of a liquid medium
comprises a passage arranged below these passages and
provided with a transfer tube on the side of the fixed
section only for use in detecting possible leakages in
the passages connected to the medium circuits. By means
of such an extra passage, possible leaks in the medium
circuits are easily detected and, at least equally im-
portantly, media are prevented from leaking inside the
tubular shaft.

In the following the arrangement of the inven-
tion will be described in greater detail with reference
to the accompanying drawing, in which

Figure 1 is a side view and a partial section
of the arrangement of the invention and

Figure 2 is a top view and a partial section
of the arrangement according to Figure 1.

Figure 1 is a side view and a partial section
of the arrangement of the invention. Reference numeral
1 denotes a section in a fixed position of the arrange-
ment. Reference numeral 2 denotes a section rotating
relative to the fixed section 1, the former being thus
connected to e.g. the tubular shaft of the propeller
drive arrangement described in Canadian Patent
1,311,657.
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In the arrangement according to Figures 1 and
2, the arrangement for the transfer of electric current
comprises sliding brushes 4 connected to the fixed sec-
tion 1, via which brushes electric current can be fed
into the rotating section. As is evident from Figure 1,
the sliding brushes 4 are arranged at a plurality of
different levels, in order that the necessary electric
current can be fed into the electric devices arranged
in the rotating section. The arrangement described in
Figure 1 may be applied to feeding an electric motor
equipped with two triphase stator windings. Slip-rings
3 whereto appropriate transfer cables 11 are connected
are connected to the arrangement for feeding electric
current to the rotating section 2. In practice the
space in the vertical axial direction needed by the ar-
rangement for feeding electric current is relatively
large as the slip-rings have to be placed at a relat-
ively long distance from one another to avoid spark-
over.

In the arrangement of Figures 1 and 2 the
rotating section is realized freely rotating, and thus
the slip-rings 3 are completely annular. If the angle
of rotation is limited e.g. to the value +80°, one
slip-ring could be divided into two sectors of at most
180° and thus two electric feeding connections could be
constructed at the same level.

The arrangement for the transfer of a liquid
medium, which forms one part of the arrangement of the
invention, comprises, per each medium circuit, an annu-
lar passage 6, arranged in the direction of the rota-
tion at the boundary surface between a fixed section 1’
and the rotating section 2, with which passage transfer
pipes, arranged in the axial direction of the rotating
section in both sections 1’ and 2, communicate. The

transfer pipe connected to the rotating section 2 is
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denoted by reference numeral 8. A transfer pipe con-
nected to the fixed section 1’ and functioning as a
part of one of the medium circuits is not shown in the
Figure, but such a pipe would correspond to a transfer
tube 7 shown in the Figure, the purpose of which will
be described below. The annular passages 6 are sealed
with seals 9, arranged in the axial direction of the
rotating section on both sides of the passage. In the
relation described above, the arrangement for the
transfer of a liquid medium, such as water and oil, is
conventional per se. In accordance with the invention
the procedure differs from the conventional in that the
arrangement for the transfer of a liquid medium is co-
axially arranged inside the arrangement for the trans-
fer of electrical current. In this way the space re-
quired by them in the axial direction corresponds in
practice to the axial length of the arrangement for the
transfer of electric current.

The arrangement for the transfer of a liquid
medium comprises, in addition to the passages 6 con-
nected to the medium circuits, a passage 16, arranged
below these passages and equipped with a transfer pipe
7 only on the side of the fixed section 1’, for use in
detecting possible leakages in the passages 6 connected
to the medium circuits. As the passage 16 is located
below the other passages 6 and as it is not under pres-
sure unlike the other passages 6, possible liquid leak-
ing from the other passages 6 is gathered into the pas-
sage 16. This prevents the liquids from leaking down-
ward and also their access into free air space, where
they could vaporize. As stated above and as can be seen
in Figure 1, the transfer pipe 7 connected to the pas-
sage 16 rises upward above the arrangement for the
transfer of a liquid medium. As the liquids in the pas-

sages 6 are under pressure, the level of the liquid in
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the pipe 7 rises under the influence of this pressure,
and may easily be detected by means of a suitable
probe.

As is evident from Figure 1, the transfer pipe
8 for the liquid medium is connected to the rotating
gection whereas the transfer pipe 7 is connected to the
fixed section 1’, the latter forming thus in practice
an annular fixed section between two rotating sections.
This is based on the fact that a shaft 12, rotating
with the rotating section 2, is arranged at the axial
middle line of the arrangement, inside of which shaft
are arranged optical and electrical cables. These op-
tical cables transmit especially different measuring
information from the equipment arranged in the rotating
section. The messages received in the fixed section
from these optical cables are transferred by a separate
optical slip-ring package 13, arranged in a space 14
above a protective casing 5 designed for the arrange-
ment for the transfer of electric current. As regards
this optical transfer arrangement the arrangement shown
in Figure 1 does not differ from the conventional.

As has become evident above, the equipment
inside the tubular shaft and the cylindrical equipment
space connected thereto have to be cooled with coolant
air. This coolant air is fed into the equipment via
separate passages, situated at different levels, in
practice lower than the arrangements described in Fig-
ures 1 and 2, and they have not been shown in the Fig-
ures for clarity. These passages are conventional per
se. Removal of the gaseous medium, i.e. in practice
most often the coolant air, is, however, realized dif-
ferently from the conventional in the arrangement of
the invention. In this arrangement the protective
casing 5, arranged around the feeding arrangement for

electric current, is utilized. As is evident especially
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from Figure 2, the cross section of the protective
casing 5 is arranged in the shape of a polygon. Addi-
tionally, the protective casing is gas tight to a de-
gree that it may be used as a collector chamber for the
coolant air to be removed. Thus the hot air discharged
from the tubular shaft may be led to an outlet passage
replacing one of the side walls of the protective
casing 5. This outlet passage is denoted by the refer-
ence numeral 10 in Figure 1. In Figure 1 a heat ex-
changer 15 has been additionally connected to the out-
let passage, from which heat exchanger the coolant air
is thus removed relatively cool. By the use of a pro-
tective casing, which is in any case needed in connec-
tion with the arrangement for feeding electric current,
as a collector chamber, the structure of the equipment
may be essentially simplified and its total length may
be essentially shortened in the axial direction of the
rotating section.

The arrangement of the invention has been
explained in the above only in principle and by way of
one exemplifying embodiment. It is thus evident that
the arrangement of the invention may be realized by
means of mechanical structures that differ considerably
from the ones described, without, however, departing
from the protective scope of the appended claims. The
idea of the invention is to decrease the axial length
needed by different feeding arrangements by realizing
the collection of the coolant air to be removed by
means of a protective casing of the feeding arrangement
for electric current and additionally by placing the
feeding arrangement for the liquid medium coaxially

inside the feeding arrangement for electric current.
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Claims

1. Arrangement for the transfer of electric
current, a liquid medium and a gaseous medium between
a section (1, 1’) in a fixed position and a section (2)
rotating in relation thereto, the arrangement for the
transfer of electric current comprising sliding
surfaces (3) supported by the rotating section (2) and
sliding brushes (4) supported by the fixed section (1)
and arranged to press against the sliding surfaces (3),
and a protective casing (5) surrounding them, the
arrangement for the transfer of a liquid medium
comprising for each medium circuit a passage (6)
parallel with the rotation and arranged at the boundary
surface between the fixed section (1’) and the rotating
section (2), with which passage transfer pipes (8) in
both sections communicate and which is sealed in the
axial direction of the rotating section with seals (9)
arranged on both sides of the passage, and the arrange-
ment for the transfer of a gaseous medium comprising a
collector chamber arranged in the fixed section (1) and
at least one outlet pipe (10) connected to said chamber
for leading the gaseous medium out of the rotating sec-
tion (2), which has been given a tubular form,
characterized in that the arrangement for
the transfer of a liquid medium is coaxially arranged
inside the arrangement for the transfer of electric
current and that the protective casing (5) of the
arrangement for the transfer of electric current pro-
vides a collector chamber for the gaseous medium.

2. Arrangement as claimed in claim 1,
characterized in that the cross section of
the protective casing (5) of the arrangement for the
transfer of electric current is a polygon and that

said, at least one outlet pipe (10) for the gaseous
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medium is arranged to replace one or more sides of the
protective casing.

3. Arrangement as claimed in claim 1 or 2,
wherein the angle of rotation of the rotating section
(2) is not limited, c haracterized in that
both the sliding surfaces (3) of the arrangement for
the transfer of electric current and the passages (6)
of the arrangement for the transfer of a liquid medium,
arranged in the rotating direction, are annular.

4. Arrangement as claimed in claim 1 or 2,
wherein the angle of rotation of the rotating section
is at most +80°, characterized in that
the sliding surfaces of the arrangement for the
transfer of electric current cover a sector of at most
180° of the periphery of the rotating section.

5. Arrangement as claimed any one of the
preceding claims, characterized in that
the arrangement for the transfer of a liquid medium
comprises, in addition to the passages (6) connected to
the medium circuits, a passage (16), arranged below
these paséages and equipped with a transfer pipe (7)
only on the side of the fixed section (1’), for use in
detecting possible 1leakages in the passages (6)
connected to the medium circuits.
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