3 0 AUG 2005 1 I nproved connecting device for a push-barge system The

I nvention relates to an inproved connecting device for a push-barge system
ac- cording to the preanble of the independent claim1, with whjch
connection device an engine driven vessel, a pusher, is conneﬁ:be‘ﬂlet 305 he
pushed vessel, a barge. A |large nunber of pushers and push-barges as wel |l

as their connecti ng devi ces are known The publication US 20,944 presents

a solution ere e connec n the her and the barge can be
adj ust ed t o*14PT? Fﬂm}“é:%gs‘ieé'é |‘h§“§e]b Ewi?mt he barge is | oaded or
not. US 3,486,476 presents a connection apparatus which uses w res between
t he pusher and the barge as connection nenbers. The vessels are also
connected to each other with the aid of a side |ist and a groove. The
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i's not sel edn egiae driven yesseh amyenaseenm&tﬁd)ﬁ@sth@leuﬁmd‘msbd a bargeadvant age.
The publication US 3,844,245 presents a connection apparatus for a pusher
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pair  mount éﬁ%%m ot R ool Vifiine HIEOF 3 Higb el Fefibvt 1R
pus heﬂ i nt cpubrimbmdl et G496 rpremmoargmneem\vmner tb@t‘ap@araapuﬁlthenagdaaf
very nheavy b%frgé'%llhﬁ&l Qe » Pfdlﬁlcﬁﬁ%hﬁ]@vﬁﬁgp%g&geﬁarsaﬂg et Iﬁeﬁﬂé)é or

a fixed co t'i on. The catlo esents a conne g%a evi ce
of a push- 9y§V%ry§heemwé¥1@n hetehd dehween thedppshet ard fho barggus met seal

barge is naghichi it nﬁeﬁﬁr @asésoi‘s eyhdidéted RABKASasRRanf; tqdleb;suah@itﬁﬁlswse
medi um soo,tbg?% %g i.ston rod of.the Cé%%_nde - tenq_% |rho a
Cup 11 ke coPL2BaREraps pecomeion TR don 1ps Parec &

pr. essgd a:j rpushe%é[mmcrﬁslmsl commigbgor enéthiedrs to rlberpnsglad $ﬂ@dg1\d0lvéd“lgﬁﬁre inaer f
consi dere n{a verW G re is nat. ese ed any a Jus&gent o
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different sem-fAfbe!aYbor 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
FI 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 inproved
connecting device for a push- barge system which can be adjusted so that
when the pusher and the barge approach each other, then the pi bq&”{§ﬁ of
the cylinder is able to nove due to the feorces be- tween the vessels )
said force exceeds a set level. In rough sea the notions of the pusher are
then nore even, and the crew will not experience the blows fromthe barge
as unpl easant as when the connection is rigid. An object of the invention
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pi ston of thRk@&aGihdH? ls}'&ﬁu@qnnectl ng devi ce conprises a pressure
restricting valve or fhe I1ke through whi ch the pressure nedi um can be

di sch d d due to the effect of th t
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will at least partially open the pressure restnctmg 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.



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 fromthe pneumati c system of the pusher, m g@gv es
conpressed air with which the hydraulic o%l of the con- nectlng d
pressurised, then there is no need for a hydraulic machinery or a
correspondi ng apparatus, as the pneumatic system of the pusher has a quite
suffi- cient capacity for the energy supply to the connecting device
accordi ng tH thbeohmsceing deivive rectiviel és@pesatany awrglysﬁ@hi dlecpmmzmmgzsmbﬁe

on both Sld f.1he sher...then the usher, ¢
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operation O@rﬁ}éoﬁ?ﬁhge@? us w I re?l(&aﬂndé% Sr?g legn d‘%}gﬁ%uglgléérghaigﬁdg]e%h%fﬁ
conpr essi orplentfcaph@tjeﬁu tbe enhr@ypﬂuypbhtqtba cognectig davded aedordingrie dhe Hyen-
menber, or #dy such one is fas- tened to the end, which nenber can find

suitabl e space to engage in the cylindrical notch of the counterpart, then
t he connectllgtg? ojnt wi| | e. and r.el i abj e at the ime, The

i nvention i slén%admata?)i? cophecting deavisg o pothy et 9 etRilsglﬁre ther |
draw ng, i rpushem&afbguﬂﬁlsiecsfagwdmgmtsideal hiyd aggdrdleso vedhe diveetén of the

device of a ush bar m according to the invention, in the form of
a basic di a§§ SHMPRTS ﬁpﬁé%@ﬁgﬁpgscﬁ B8P cally the cylinder as well as its
piston and its piston rod of the connecting device according to figure 1,
and the codheaidi prnsﬂuoisad mtzdnmm is ranaalrrmsbsen-senm're:srsiblﬁmaltee Sichhasweydraulic

schemat i Calolllymt {18 1 SpeRiisH: BF thea }tf’p eag%vﬂl':éh:%‘éﬁ‘égée ﬁgqy\ﬁrdgantaﬁes

schematically a pus ér an a arge cl ose ch ot ut
connect i oncaisfg Y gRIMBressi®Rows schematical |y a pusher and a barge connected
to each other. In figure 1 the reference nuneral 1 refers to the inproved

gonneclgl nglﬂmeéiﬁi@fftha 1ﬁ?_ﬁ Rodday gey gﬁ&‘i@ilﬁc@ﬁﬁ&ftﬂigﬁﬁte%fbef hﬂ'tlf Bﬁﬁﬂgh@fs i}a@-t L he
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connection nptoémfnﬂle(tduntdrpmrlbeﬂ the coniduitingtjbimt avilirbe 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 dianeter is 300 to 700 mm so that it shall withstand the forces
acting onit, also in rough sea. The cyl- inder 2 is a double-ag? Rg
cylinder, where the piping connections, the connections 12 and“I3; G 2005
close to the ends of the oil chanbers of the cylinder 2. The construc- tion
of the cylinder 2 is explained in nore detail in figure 2. The reference
nunerals 8 and 9 in figure 1 show the input pipes for oil at the pneunatic
pressure (neepat |6y THS pistoB@obad )is considetaplypahickpfustiies étspdipartdraise3001o
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necessary be earings 20 and 21

whi ch are WS@&&&er%ﬁ@Wﬁﬁggﬁggfmb?s required in order to make

t he beari ngs to recel ve that transversal force which due to different
reasons ocdugweihshdves momoecdétail and-as taveress dcketopubd eylimded 2 Withhtsrmgd .3 &t
I nstance r I n,
Wil ng?ﬁggﬂggzrﬂlﬁblérgn%a@ {ﬁ% c%}ﬁh&f}ﬂ?g[]d@vlbéargéor&nsgﬁ%“ﬂglﬂ% g%h tﬂ@%?ﬂ
seal 22, aneet@on betheepushenelly wallsof 6& aylindgr areequm thiek, atmdeth@whqi@l eplin-

repre- Semd%f-’Zti! fAsienddelothE R 18O Rl prahar alﬁ’d‘% éréﬁ%rcﬁ{ &ﬁ?&tﬁrezfé)“@ﬁcﬂ he
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repr esent s r&@hs @rsuffivichh strbgihi theodistance 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



which real -tine informati on about the position of the piston rod can be
shown at the station of the operator. The connections 12 and 13 are cl ose
to the ends of the novenent of the piston 3. The oil space at the
connection 13 is represented by the refegence nuneral 24, and3t0haU®i2005
space on the other side of the piston is Tepresented 5 3 0 AUG 2D05 by the
reference nuneral 25. The dianmeter of the piston rod 4 is considerably
thick due to the strength requirenments, in practice generally 80 to 90 %
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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. In this 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



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 1is possible to use two pressure restsrﬁchnﬂm5
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The invention is not limited to the enclosed embodiment but a number of modifica-
tions are conceivable within the scope of the enclosed claims.



7 Clainms 1. Inproved connecting device (1) for a push-barge system wherein
an engi ne driven vessel, a pusher (29), is connected to the pushed vessel,
a barge (30), which connectrng device (1) includes a cylrnder3gé$1J thits
pi ston (3), the cylinder being fastened to the side of the pus Vﬁﬁﬁ and
operated by a pressure nedium and a counterpart (6) connected to the
barge (30) and to which a connecting nenber (5) is connected due to the
effect of the novenent 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 nutual approachi ng novenent

bet ween the barge (30) and the pusher (29), said counterpart (6) transmts
to the pishen (3) via the connecting nenber (5) a force, which is so high
that the pressure caused by the pi ston (3) will at least partially open the
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ZD Co(nnectlng 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).



