
3 0 AUG 2005 1 Improved connecting device for a push-barge system The
invention relates to an improved connecting device for a push-barge system
ac- cording to the preamble of the independent claim 1, with which
connection device  an engine driven vessel, a pusher, is connected to the
pushed vessel, a barge. A large number of pushers and push-barges as well
as their connecting devices are  known. The publication US 20,944 presents
a solution where the connection be- tween the pusher and the barge can be
adjusted to different levels according to  whether the barge is loaded or
not. US 3,486,476 presents a connection apparatus  which uses wires between
the pusher and the barge as connection members. The  vessels are also
connected to each other with the aid of a side list and a groove. The
publication US 3,610,196 presents a connection manner between a pusher and
a  barge, which uses hydraulically movable locking bars as connecting
members.  However, the connection height between the pusher and the barge
is not selectable,  which in many cases is considered to be a disadvantage.
The publication US  3,844,245 presents a connection apparatus for a pusher
and a barge where the  pusher has on its sides connection members to be
pushed into grooves in the inner  sides of the stem of the barge.
Wedge-like connection members receive a good sup- port from corresponding
connection points, but the connection becomes very rigid,  which can be a
poor characteristic in some sea conditions. Publication US 5,072,685
presents a hydraulic system for controlling a barge by us- ing cables. This
kind of system is not suitable for use at sea. US 5,055,323 presents  a
connection structure of a pusher and a barge, where a hydraulic cylinder
pair  mounted in the pusher moves a quite massive locking body, which is
pushed into  notches located in the barge. However, the apparatus has a
very heavy structure and  it is rather complicated, and applicable only for
a fixed connection. The publication  FT 103777 presents a connecting device
of a push-barge system where the connec- tion between the pusher and the
barge is made with the aid of cylinder packages op- erated by a pressure
medium, so that the end of the piston rod of the cylinder ex- tends into a
cup-like counterpart in the barge. If the used pressure medium is com-
pressed air the connection is able to yield in rough sea, which can be
considered an  advantage. However, there is not presented any adjustment of
the apparatus, which  may be regarded as a disadvantage, because it should
be possible to be able to ad- just the flexibility of the connection in
different sea conditions. 



2 3 0 AUG 2005 The object of the invention is to present an improved
connecting device for a push- barge system which can be adjusted so that
when the pusher and the barge approach  each other, then the piston rod of
the cylinder is able to move due to the forces be- tween the vessels when
said force exceeds a set level. In rough sea the motions of  the pusher are
then more even, and the crew will not experience the blows from the  barge
as unpleasant as when the connection is rigid. An object of the invention
is  also to utilise the pneumatic system of the pusher as the energy
source, so thus no  extra machinery is required. The object of the
invention is attained in the manner presented in the independent  claim 1
and in the other claims. According to the invention the push-barge system
uses an improved connecting device with which the engine driven vessel, a
pusher,  is connected to the pushed vessel, a barge. The connecting device
includes a cylin- der, which is fastened to the side of the pusher and
which with its piston is operated  by a pressure medium, and a counterpart,
which is fastened to the barge and into  which a connecting member
connected to the piston is being supported due to the  movement of the
piston of the cylinder. The connecting device comprises a pressure
restricting valve or the like through which the pressure medium can be
discharged  from said cylinder when, due to the effect of the mutually
approaching movement  between the barge and the pusher, said counterpart
transmits to the piston via the  connecting member a force, which is so
high that the pressure caused by the piston  will at least partially open
the pressure restricting valve. Then the connection be- tween the pusher
and the barge can be made flexible, and then the movements of the  pusher
and the barge in rough sea will not be blow-like in the same way as in a
rigid  or almost rigid connection. As the crew of the pusher can adjust the
operating limit  of the pressure restricting valve it can be chosen so that
it is more suitable, regard- ing the sea, the wind, the loading of the
barge, the speed, as well as the characteris- tics and the size of the
barge. The use of the device according to the invention will  improve the
working conditions of the crew in the pusher, and will also reduce the
disadvantages caused to the vessel by a rough sea. If said pressure
restricting valve is adjustable, then the adjustment can be made any  time
and quite easily. If the counterpart fastened to the barge is fastened to
the board structure of the barge  by welding or by bolted joints, then the
fastening can be done for instance as a post- 



installation quite rapidly, and even then a sufficiently robust connection
can be ob- tained. 3 3 D AUG 2005 If the connecting device receives its
operating energy from the pneumatic system of  the pusher, which provides
compressed air with which the hydraulic oil of the con- necting device is
pressurised, then there is no need for a hydraulic machinery or a
corresponding apparatus, as the pneumatic system of the pusher has a quite
suffi- cient capacity for the energy supply to the connecting device
according to the inven- tion. If there is an adjustable connecting device
on both sides of the pusher, then the  pusher can be adjusted regarding
both sides, and regardless of the direction of the  sea compared to the
travelling direction. If said pressurised medium is an almost
non-compressible matter, such as hydraulic  oil or the like, then the
operation of the apparatus will experience no disadvantages  caused by
compression. If the end of the piston rod is a cylindrical connecting
member, or if such one is fas- tened to the end, which member can find
suitable space to engage in the cylindrical  notch of the counterpart, then
the connecting joint will be simple and reliable at the  same time. The
invention is presented in more detail below with reference to the enclosed
drawing, in which Figure 1 shows schematically an improved connecting
device of a push-barge sys- tem according to the invention, in the form of
a basic diagram; Figure 2 shows schematically the cylinder as well as its
piston and its piston rod of  the connecting device according to figure 1,
and the connection to a pusher in a  cross section; Figure 3 shows
schematically the counterpart mounted in a barge; Figure 4 shows
schematically a pusher and a barge close to each other, but before  the
connection; and Figure 5 shows schematically a pusher and a barge connected
to each other. In figure 1 the reference numeral 1 refers to the improved
connecting device of a  push-barge system according to the invention in the
form of a basic diagram. The  cylindrical end 5 on the piston rod 4 of the
piston 3 of the cylinder 2 acts as a con- necting member, which in the
connection presented in figure 4 is within the coun 



4 3 D AUG 2005 terpart 6. The piston rod 4 is considerably thick, usually
its diameter is 300 to  700 mm, so that it shall withstand the forces
acting on it, also in rough sea. The cyl- inder 2 is a double-acting
cylinder, where the piping connections, the connections  12 and 13, are
close to the ends of the oil chambers of the cylinder 2. The construc- tion
of the cylinder 2 is explained in more detail in figure 2. The reference
numerals  8 and 9 in figure 1 show the input pipes for oil at the pneumatic
pressure (normally  15 to 30 bar). Usually both of these pipes have the
same pressure. Valves 10 and 11  are mounted in the connections 12 and 13
of the cylinder 2, or close to them,  whereby these valves locally can
completely close said connections of the cylinder  2. Normally the device
according to the invention is remotely controlled from the  bridge of the
pusher via a pneumatic panel (not shown) located outside the figure.  The
valves 10 and 11 are mainly intended for situations of maintenance and
repair.  In front of the valve 11 in the input pipe 9 there is a back valve
14, and in parallel  with it a by-pass valve 15, and further there is a
pressure reduction valve 16, which  can be remotely controlled. The oil
which flows through the pressure reduction  valve 16 is returned to the
system along the pipe 17. Figure 2 shows in more detail and as a cross
section the cylinder 2 with its rod 3 and  cylindrical piston rod 4 in the
connecting device according to figure 1, and the con- nection to the
pusher. The walls of the cylinder are quite thick, and the whole cylin- der
2 is fastened to the side 18 of the pusher and to a reinforcing structure
19 which  is mounted to the side, either by welding or with the aid of
bolted joints. In order to  reach a sufficient strength the distance
between the side 18 and the reinforcing  structure should be sufficiently
large, preferably at least 0.9 m. In figure 2 the piston  rod 4 is
essentially longer than the length of the movement of the piston 3. This is
necessary because the piston rod 4 is guided by two bearings 20 and 21
which are  located far apart, and this length is required in order to make
the bearings to receive  that transversal force which due to different
reasons occurs in the connection be- tween the pusher and the barge. For
instance regarding its seals the cylinder 2 is of a  conventional design,
which is not described more extensively here. The piston 3 has  a piston
seal 22, a seal between the piston rod 4 and the wall of the cylinder 2
repre- sented by the reference numeral 23a, and a seal or seals 23b at the
end of the cylin- der 2 acting against the effects of splash water and as a
seal of the oil space of the  bearings 20 and 21. The reference numeral 7
represents sensors, with the aid of  



which real-time information about the position of the piston rod can be
shown at the  station of the operator. The connections 12 and 13 are close
to the ends of the  movement of the piston 3. The oil space at the
connection 13 is represented by the  reference numeral 24, and the oil
space on the other side of the piston is represented 5 3 0 AUG 2D05 by the
reference numeral 25. The diameter of the piston rod 4 is considerably
thick  due to the strength requirements, in practice generally 80 to 90 %
of the diameter of  the piston 3. When the barge pushes against the end 5
of the piston rod 4 the force is  transferred via the piston rod 4 to the
piston 3, which begins to move against the end  26 of the cylinder 3.
Because the hydraulic oil is in practice a completely non- compressible
liquid, the oil will pass through the connection 13 out from the oil  space
24, and if the valve 11 is open, then to the pressure reduction valve 16
which  is at least partly opened if it is adjusted to open already at this
prevailing pressure.  Due to the effect of said force the pressure may in
practical applications rise in the  oil space 24 even to a pressure of 200
bar or more. In practical applications the pis- ton movement is only a few
millimetres when the distance between the pusher and  the barge decreases.
The valve 15 is usually kept closed, so that said oil flow can not reach
the input pipe  9 due to the back valve 14. When the piston 3 has moved the
pressurised oil can  flow from the input pipe 8 through the open valve 10
and the connection 12 to the  oil space 25. When the pushing effect of the
barge against the end 5 of the piston  rod 4 decreases, then the pressure
reduction valve 16 is closed due to the lowered  pressure, and the
pressurised hydraulic oil begins to flow from the input pipe 9  through the
back valve 14 and the valve 11 into the oil space 24. Because due to the
pressure reduction valve 16 there is a flexible connection between the
pusher and  the barge, the connecting device according to the invention
will reduce, or at least  limit the blows between the pusher and the barge
in rough sea, which blows are  generally perceived quite unpleasant by the
crew of the pusher. All parts having an  effect on the operation should be
dimensioned to be sufficiently durable even in a  rough sea, and moreover
also to have sufficiently large movement paths. Also the  dimensioning of
the hydraulic oil pipes, the valves and the connection is important  in
order to enable the hydraulic oil to flow sufficiently fast in the
apparatus. If there is no swell, then the valves 10 and 11 can be closed
manually, whereby the  connection between the pusher and the barge is
virtually immobile in the transversal  



direction, and whereby it is for instance possible to repair the piping
during a voy- age. If the operating range of one pressure restricting valve
16 is too narrow, then it  is possible to use two pressure restricting
valves instead of one, so that the valves  have different, preferably
overlapping control ranges. Inthis manner it is possible to  use the first
one in moderate sea and the second one in rough sea. The pressurised
hydraulic oil can be generated in a way known as such, and in a
conventional hy- draulic machinery with the aid of an electric motor and a
pump, or in some other 6 3 0 AUG 2005 way known as such, of which it is
very recommendable to pressurise with the aid of  operating energy derived
from the compressed air system of the pusher (not shown).  Here it is
possible to use i.a. solutions known as such, such as a cylinder (not
shown), to which compressed air is supplied on the first side of the
piston, and  where the second side of the piston contains hydraulic oil to
be used in the connect- ing device according to the invention and to be
supplied to the pipes 8 and 9. Figure 3 shows a counterpart 6 known as such
to be mounted in a barge, the coun- terpart having a plurality, for
instance 7 cup-like notches 27 with a depth of about  20 cm. The ramp 28
towards the notch 27 tapers and rises upwards, so that the  counterpart 6
can be mounted at the stern of the barge 30, either as a surface instal-
lation, or built-in into the sideboard of the fork of the barge. Figure 4
shows the bow of the pusher 29 and the stern of the barge as they are close
to each other, but before they are connected. The counterparts 6 are shown
as cross- sections in the section A - A of figure 3. As seen, there are
only two connection  points between the pusher 29 and the barge 30 and they
are situated on the sides of  the front portion of the pusher 29. A third
connection point by a cylinder or the like  on the bow of the pusher 29
would prevent the use of the system at sea at all. Figure 5 shows the
pusher 29 and the barge 30 connected to each other with the aid  of a
connecting device according to the invention. The pusher 29 is located
centrally  in the stem opening of the barge 30, whereby the ends 5 of the
piston rods 4 are lo- cated in the cup-like notches 27. Thus the pusher 29
can push the barge 30. It is also  possible to move the pusher 29 to abut
either side of the barge 30, as'the connection  of the devices on both the
left and right sides can be controlled individually. , The invention is not
limited to the enclosed embodiment but a number of modifica- tions are
conceivable within the scope of the enclosed claims. 30 AUG 2005 



7 Claims 1. Improved connecting device (1) for a push-barge system, wherein
an engine driven  vessel, a pusher (29), is connected to the pushed vessel,
a barge (30), which connecting  device (1) includes a cylinder (2) with its
piston (3), the cylinder being fastened to the  side of the pusher (29) and
operated by a pressure medium, and a counterpart (6)  connected to the
barge (30) and to which a connecting member (5) is connected due to  the
effect of the movement of the piston (3) of the cylinder (2), characterised
in that the  connecting device (1) includes a pressure restricting valve
(16) through which the  pressure medium can be discharged from said
cylinder (2) when, due to the effect of the  mutual approaching movement
between the barge (30) and the pusher (29), said  counterpart (6) transmits
to the piston (3) via the connecting member (5) a force, which is  so high
that the pressure caused by the piston (3) will at least partially open the
pressure  restricting valve (16), said connecting device (1) receives its
operating energy from the  pneumatic system of the pusher (29), which
provides compressed air with which the  hydraulic oil of the connecting
device (1) is pressurised. 2. Connecting device (1) according to claim 1,
characterised in that said pressure  restricting valve (16) or the like is
adjustable. 3. Connecting device (1) according to claim 1 or 2,
characterised in that the  counterpart (6) fastened to the barge (30) is
fastened to the side structure of the barge (30)  by welding or by bolted
joints. 4. Connecting device (1) according to any previous claim,
characterised in that there  is an adjustable connecting device (1) in both
sides of the pusher (29). 5. Connecting device (1) according to any
previous claim, characterised in that said  pressurised medium is an almost
non-compressible matter, such as hydraulic oil or the  like. 6. Connecting
device (1) according to any previous claim, characterised in that the  end
(5) of the piston rod (4) is a cylindrical connecting member, or such a
cylindrical  connecting member is fastened to the end (5), which member can
find suitable space to  engage in the cylindrical notch (27) of the
counterpart (6). 


