Vessel and nethod for transferring a force to or fromsuch a vessel The
invention relates to a vessel provided with a nechanismhaving a first arm
whi ch i s wbabiognazsg positioned thereon, and a second ar rchaui2o®/030390Vvabl e
extremty distant fromthe first arm wherein said first armand said
second arm are connected to each other with a link or |inks having hinges
on opposiveessi desi afetdaddibr nkrarsflamikagt hatoconnectorsa@icdm| sudh ar i nks to
the fi rsgeggﬁiand second armrespectively. Such a vessel is independently
known fromthe German patent DE-C 407 225, the CGerman patent application
DE-A- 26 44 881 and the Dutch patent NL-C- 16 416. In these citations the
mechanismis arr mdn&e@hibhateliteasarmss aatress@l ndrdvieldd niah pg edet er m ned
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It is a known problem that when the vessel is subjected
to a pulling force, the vessel will also be influenced in regard
of its inclination in the water. The same applies when the ves-
sel 1s used to apply a pushing force on another object. The ves-

20 sel can for instance be a towboat; the object which is towed can
be a tanker or another type of carrier. The vessel can also be a
regular ship which is subjected to a pulling force that is de-
rived from for instance a kite.

The invention has the objective to provide a vessel

25 with reduced sensitivity in regard of the position it assumes
in the water when the vessel exerts force on another object, or
when an object exerts a force on the vessel, in both cases the
forces acting via the movable extremity of the mechanism.

To that end the invention is embodied in a mechanism

30 and vessel according to one or more of the appended claims.

The general concept of the invention is to provide a
mechanism that makes it possible to have a connecting point for
forces outside of a body (such as a vessel) while the acting
point of the exerted forces is within said body.

35 In a first aspect of the invention the mechanism on the
vessel has the feature that the length of the second arm is se-
lected so as to arrange that when the hinges on the opposite
sides of said links are actually or virtually at the same level,
the movable extremity of the second arm can be level with a pre-

40 determined position within the vessel. This provides the advan-

tage that any force exerted on the vessel via the movable ex-



In a first aspect of the invention the nmechani smon the vessel has the
feature that the length of the second armis se lected so as to arrange
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20 mechanism. This provides a large amount of flexibility making
the orientation of the vessel of the invention less influential
in regard of its sensitivity to the transfer of forces between
the vessel of the invention and the object with which it is con-
nected for the transfer of said forces.

25 Basically it is possible to provide the mechanism with
rigid links. In order to reduce weight it may however be prefer-
able to arrange that one or more links of the mechanism that are
intended for transferring a pulling force are flexible.

It may further be desirable that the mechanism has a

30 counterweight and/or a spring based balancing system and/or a
hydraulic balancing system. This eases the practical use of the
vessel of the invention in view of the fact that it avoids that
additional forces are to be applied to place the mechanism into
a desired position when it is not connected with an object to be

35 pulled or pushed. The movable extremity of the second arm then
remains at liberty to occupy a position that answers to the de-
sired direction of the force to be transferred between the ves-
sel and the connected object.

It is further preferred that the length of the first

40 arm and/or second arm is adjustable. In this manner it is possi-

ble to vary the location of the predetermined position within

the vessel on which the said forces are acting or are originat-



It may further be desirable that the nmechani sm has a counterwei ght and/or a
spring based bal anci ng system and/ or a hydraulic bal anci ng system This
eases t hewpramtdoesd use of the vessel of the invention iPoTwIRUIBEodhe fact
that it avoids that additional forces are to be applied to place the
mechani sminto a desired position whensit is not connected with an object
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figure 5D the enbodi nent of figure shown in differ ent situations.
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showing in figure la a partly sectional side view and in figure
1b a partially sectional top view of the mechanism that is ap-
plied on the vessel of the invention.

20 The mechanism 1 has an arm 5 with an extremity 2 that
is fixedly mounted on a deck 23 of a vessel 11. The mechanism 1
is further provided with a second arm 6 that has a movable ex-
tremity 3 distant from the first arm 5. The said first arm 5 and
said second arm 6 are connected to each other with links 8, 9

25 having hinges 20a, 20b and 2la, 21b on opposite sides of said
links 8, 9 that connect said links to the first arm 5, and the
second arm 6 respectively. This arranges that said arms 5, 6 es-
sentially maintain a predetermined parallel or inclined position
with respect to each other corresponding with the manner that

30 the links 8, 9 are connected to said arms 5, 6. This does not
exclude the arrangement of further (not-mentioned) elements in
the mechanism, such as one or more shock-absorbers, which may
give rise to temporary variations in the position of the second
arm 6 with respect to the first arm 5.

35 In accordance with the invention the length of the sec-
ond arm 6 is selected at a value that arranges that when the
hinges 20a, 20b and 2la, 21b on the opposite sides of said links
8, 9 are at the same level, the movable extremity 3 of the sec-
ond arm 6 is level with a predetermined position 19 within the

40 vessel. In order to realize this the first arm 5 and/or the sec-—
ond arm 6 may have a length that is adjustable. Usually said

predetermined position 19 within the vessel 11 lies below the



is further provided with a second arm6 that has a novable ex tremty 3
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ranged that the length of the second arm is adjustable. Further

20 it is remarked that the mechanism 1 can rotate around the longi-
tudinal body axis of the first arm 5. One of the links 8 may
further be provided with a counterweight 10 to balance the
mechanism 1 in a way that particularly the movable extremity 3
of the second arm 6 can be easily manipulated and be maintained

25 in position without exerting excessive forces thereon, if any at
all. Instead of a counterweight also a spring based balancing
mechanism may be applied. Likewise it is also possible that a
hydraulic balancing system is applied. These examples do not ex-
clude the application of any other means of balancing said

30 mechanism, including such means that the inventor has not yet
considered, or that still have to be developed.

The forces to be guided via the mechanism 1 to the ves-
sel or from the vessel via the mechanism 1 to an object (not
shown) are transferred in any practical application by connect-

35 ing means that may be linked to the movable extremity 3 of the
second arm 6.

The mechanism 1 shown in figure 1 is provided with
rigid links 8, 9; it is however also possible to arrange that
one or more of said links 8, 9 is flexible in case it is not in-

40 tended that the links are used for transferring pushing forces,
but only for transferring pulling forces.

Reference is now made to figure 2 showing an embodiment



on the deck 23 of the vessel may be adjustable in height, for instance with
a spindle 7, so as to arrange that the length of the first armis
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mechanism 1 is arranged such that a pushing force exerted by the

20 push tug 14 appears to originate from a position 16 within said
push tug 14, preferably below the water level 22.

Figure 4 shows another embodiment of the vessel 15 of
the invention in which the mechanism 1 connects to a kite 17. In
this embodiment the forces exerted by the kite 17 on the vessel

25 15 through the cable 18 are deemed to act on the position 19
within the vessel 15. The arrangement of the mechanism 1 can be
such that this position 19 coincides with a preferred part of
the vessel, such as its center of lateral resistance or the
point that is level with the line along which the vessel experi-

30 ences its highest drag-resistance. Again this position 19 lies
on the cross point of the extension of the cable 18 and the ex-
tension of the first arm 5 of the mechanism 1.

Figure 5 shows again the embodiment of figure 4 wherein
the kite 17 provides pulling forces through a rope or cable 18

35 to the vessel 15 of the invention. This figure 5 also shows that
the mechanism 1 is arranged to be able to rotate around the lon-
gitudinal axes of the first arm 5 which is mounted on the vessel
15, enabling that a displacement of the kite in the horizontal
plane can be simply followed.

40 Figure 5 furthermore shows that the mechanism 1 can
simply follow the movements of the kite 17 when it assumes for

instance position 17b at a higher level than an earlier position
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i nstance position 17b at a higher level than an earlier positionl7. In
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arm6 to the position 3b. Again in position 3b of the novable extremty of
the second arm6 , the crossing point of the extension of rope 18b and the
extension of the first arm5 is and $é¥Shs said po sition 19 within the
vessel 15. Although the mechanism 1l is shown in the figures as a
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connect  sajl gyl i1k QL geagﬁdt&ﬁ W% faésgeféé@e(é)soa@q %SCQPQaIgdemt(h@)c

respectively, characterized at the length of the second arm(6) is
seleépedwg%pdgmi@1§9F5né%0?hégnkh§ﬁath%lhlﬁﬁbéjf?ﬁgpoﬁbBe P9ES 2fb) " on the
opposi t essidlelsindds gai, d9) i aks {t8,theé pameelatelt,heheamevhbiel ¢xttwanimyvabl e

extrem tYB{ BQ%Cthet Q%céﬁgogﬂn \)réT' (1@ lE\?‘eiev\\/ledh W tpt}e@eﬂéﬁq%&f fEd}ﬁ(%lQQﬁ tion

(19 mﬁthl e vessel essel according toclaim1l , characterized in
that the b?bd@ﬁ@ﬂﬁlﬁ@l B%%??%on (19) within the vessel coincides with a
sel ect ed one of icheeqr adpochimy itsl kPaihel yedsaldcteréntdrimftiat tdral

resi stange, 4 and. 4 ,8Q Bbs PR &€ 1ld) NG 2L PRI i Ll Jhe ¥eFSEhes with a
selected one of the group comprising the vessel's center of lat-
eral resistance, and a point on the line along which the vessel
experiences its highest drag-resistance.

3. Vessel according to claim 1 or 2, characterized in that

20 the mechanism (1) is rotatable around a longitudinal body axis
of the first arm (5) of the mechanism (1).

4. Vessel accorxding to anyone of claims 1 - 3, character-
ized in that one or more links (8, 9) of the mechanism (1) that
are intended for transferring a pulling force are flexible.

25 5. Vessel according to anyone of claims 1 - 4, character-
ized in that the mechanism (1) has a counterweight (10) and/or a
spring based balancing system and/or a hydraulic balancing sys-
tem.

6. Vessel according to anyone of claims 1 - 5, character-

30 ized in that the length of the first arm (5) and/or second arm
(6) is adjustable.

7. Method for transferring a force to or from a vessel
(11,14,15) by application of a mechanism (1) that is having a
first arm (5) that is rotatably positioned on the vessel

35 {(11,14,15), and which mechanism (1) has a second arm (6) distant
from the first arm (5) which occupies an orientation with re-
spect to said first arm (5) which at least in part is determined
by said force, characterized in that the second arm (6) is se-

lected to be of greater length than the first arm (5) so as to



experiences its highest drag-resistance. 3 . Vessel according to claim1l or
2 , characterized in that the mechanism (1) is rotatable around a

| ongi t udiwel2ofady2saxi s of the first arm (5) of the nechagiram2(d)oso3do .
Vessel according to anyone of clainms 1 - 3 , character ized in that one or
nore links (8, 9) of t he rrechanism(l); that are intended for transferring

apullln forc Xi bl e. seI accordin Q. of glaim 1 -
, char gﬁ’ﬁ‘é‘? 1f%zagcdecl ?ﬁﬁfet%cet% anies‘rﬁefiifha Ogr ou%?%?mn%g t 510)
and/ or avspséhgrbagedrbal aneding siistemiahen ofha ippgraubrEohatihdiatd ~sys

tem 6 . VesspleACGOLdicRgst Oaﬁﬁ‘yw‘}ﬁsofnoﬁh@écﬂmorﬂ- thebvessharacteri zed | n t hat
thelength of the first arm nd/.or._s

cong 6) 1.s.adj.ustabl e.
Met hod for trandfetPchges’ f%lr%% t"to c&talfﬂrom% reascseelg %Tf {l Stack%
appl i éat Eonsofamn nSdhandgar (dhe tdvatonids ahmvi pg 6 fadrjsltstaffanS‘:) QG(‘Pd{re@s
rotatabl y.pgsitioned on the vessel (11, 14 15) and whi ch nmechani sm (1) has
a second arm (6) distant fromthe first, % ]{b whltchhoccu |es an,
ori entation wit H1GHLeE8t (tb S Bkest Thitenare | da™sy part is
det er m nédgbyosai d(3foroe, fchaeamlmsmngfnatMY td ,déecdhd, arml(e5)thies se
lected tg.be,of 4" ecat gk 'sﬁ%rk'e thandbe shiest & MikRinSenaspé@cause that
the force acts on th e vesse or originates fromthe vessel on or froma
poi nttO( 18} Lut thih the vessel bel ow the posi tion where the first arm(5) is
nounted on the vessel. 8 . Method according to claim7 , characterized in
that the first arm(5) and/or the second arm (6) is adjusted to a desired
|l ength. 9 . Mechanism (1) that makes it possible to have a connect ing
point (3) for forces outside of a body (11,14,15), while the acting point
(19) of the exerted forces is within the body (11, 14, 15)



