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
which is stationary positioned 5 thereon, and a second arm having a novabl e
extremty distant fromthe first arm mhereln said first armand said
second V&s@edr éngogébrdd frs &zenséeneingi ehfarbenkooer| Fnks huehng hi nges
on oppesisteisides of said link or links that connect said link or links to
the first armand second armrespectively. 10Such a vessel is independently
known fromthe German patent DE-C 407 225, the CGerman patent application
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of the appended clal ns genera conce e 1nvention is
to provirg§dciexdingri sarehatlnakednriipsdsrprétionhayeharesnaect tagepehnt
for sf ongeerQut side of a body (such as a vessel) while the acting point of
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the exerted for%%sigs WInown Dro l %hat 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 is used to apply a pushing force on another object. The wves-

20 sel can for instance be a towboat; the object which is towed can
be a tanker or ancther type of carrier. The vessel can also be &
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.

Toc 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

(or in other words: at the same horizontal line), the movable




35In a first aspect of the invention the nechanismon the vessel has the
feature that the length of the second armis se- lected so as to arrange

t hat when the hinges on the opposite sides of said |links are actually or
virtually at the sanme level (or in other words: at the sane horizontal
line), the novable 2 extremty of the“second armcan be |evel (or in other
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forces between tdie yeasieluiofr the identd:Qmanbdtheahiect Ml Michdt is
connected for the transfer of said forces. Basi call;p1 it is'possible to
providéﬂﬁﬁ@ﬂﬁ@&ﬁam M fienechanism 1s arranged such that the prede-

termined position within the vessel coincides with the vessel's
center of lateral resistance. The concept of lateral resistance

20 is commonly known among artisans; consequently a further eluci-
dation herecf can be dispensed with.

It is further advantageous that the mechanism is ro-
tatable arcund a longitudinal body axis of the first arm of the
mechanism. This provides a large amount of flexibility making

25 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.

Basically it is possible to provide the mechanism with

30 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
counterweight and/or a spring based balancing system and/or a

35 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

pulled or pushed. The movable extremity of the second arm then




30 rigid links. In order to reduce weight it may however be preferable to
arrange that one or nore |links of the nechanismthat are intended for
transferring a pulling force are flexible. It may further be
desirabl e that the nechani sm has a counterwei ght and/or a spring based
bal anci ng system and/or a 35 hydraul i c bal ancing system This eases the
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acting or are originating from e invention s
her ei naPfefrBB-furt her elucidated 10 with reference to the attached drawi ng
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fi gurea@pehdgdreld3Anand 3B and flgure 4 different enbodlnents of the vessel

of the inventiog, an i.gure 50 the enbodinment of figure 4
shown in dlfferght sifla Fgoﬁgowioﬁkerever in the figures the sane reference

nuneral s are appl fédurkeseanarbeabsicebertionahesddrevpawt $fig. la) I n
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clainms, reference is first nade to figure 1 showng in figure la a partly
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- figure 2, figure 3A and 3B and figure 4 different em-

bodiments of the vessel of the invention, and
~ figure 5D the embodiment of figure 4 shown in differ-
ent situations.
20 Wherever in the figures the same reference numerals are
applied these numerals refer to the same parts.
In order to fully comprehend the gist of the invention
as specified in the claims, reference is first made to figure 1
showing in figure la a partly sectional side view and in figure
25 1b a partially sectional top view of the mechanism that is ap-
plied on the vessel of the invention.
The mechanism 1 has an arm 5 with an extremity 2 that
is flxedly mounted on a deck 23 of a vessel 11. The mechanism 1
is further provided with a seccnd arm 6 that has a movable ex-
30 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
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 & respectively. This arranges that said arms 5, 6 es-
35 sentially maintain a predetermined parallel or inclined position
with respect to each other corresponding with the manner that
the links 8, 9 are connected to said arms 5, €. This dces not
exclude the arrangement of further (not-mentioned) elements in

the mechanism, such as one or more shock-absorbers, which may




25 | b a partially sectional top view of the mechanismthat is applied on
the vessel of the invention. The nmechanism 1l has an arm5 wth
an extremty 2 that is fixedly mounted on a deck 23 of a vessel 11. The
mechanism 1l is further provided with a,second arm 6 that has a novabl e ex-
30 tremty 3 distant fromthe first arm5. The said first arm5 and said
second Hrif 6 1dce teoMeERLEd Yo veadiz téaer 1w thel ipwled t8 ong ofatheg skicrges 20a,
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links to the first arm5, and the second arm 6 respectively. This arranges
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fird @ﬂmwad@h@tma§q®n}sm that makes it possible to have a connecting
point for forces outside of a body (=£he vessel) while the act-
ing point of the exerted forces is within the body (= the ves-
sel).
The inventor remarks that the first arm 5 that is pro-
25 +vided 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
cf the first arm is wvariable. It is also feasible that instead
cf, or in addition to the first arm being adjustable, it is ar-
ranged that the length of the second arm is adjustable. Further
30 it i1s 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
35 1in positicn 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 applicaticn of any other means of balancing said




25 vided 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 variable. It is also feasible that instead of, or in addition to the
first armbeing adjustable, it is arranged that the length of the second
armis adjustable. Further 30 it is remarked that the mechanism 1l can
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15 of the invention that has been extensively discussed herein-above. At
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pulling force on the containership 13, it is possible with a

25 proper choice of the length of the first arm 5 in relation to
the length of the second arm 6, to arrange that said point 19 is
at a level within the tow boat 11 at which the inclination of
the towboat 11 in the water is hardly affected and can be main-
tained optimal or near to optimal.

-30 Figure 3A and 3B show the embodiment of the vessel 14
cf the invention operating as a push tug. In this embodiment the
mechanism 1 is arranged such that a pushing force exerted by the
push tug 14 appears to originate from a pesition 16 within said
push tug 14, preferably below the water level 22.

35 Figure 4 shows ancther 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
15 through the cable 18 are deemed to act on the positiocn 19

within the vessel 15. The arrangement of the mechanism 1 can be




30Fi gure 3A and 3B show t he enbodi nent of the vessel 14 of the invention
operating as a push tug. In this enbodi nent the nmechanism 11l is arranged
such that a pushing force exerted by the push tug 14 appears to originate
froma position 16 within said push tug 14, preferably bel ow the water

| evel 22. 35Figure 4 shows anot her enbodi nent of the vessel 15 of the
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repositioning of the movable extremity 3 of the second arm 6 to

the position 3b. Again in position 3b of the movable extremity

of the second arm 6, the crossing point of the extension of rope

18b and the extension of the first arm 5 is and remains said po-

25 sition 19 within the wvessel 15.

Although the mechanism 1 is shown in the figures as a
parallellogram-mechanism, there is no requirement that necessi-
tates the use of such a parallelogram. The only requirement is
that the mechanism provided on the vessel of the invention an-

30 swers to the appended claims. The appended claims may therefore
not be construed as limited by the provided examples which are
merely intended as embodiments that are suitable for elucidating

the appended claims.




30 swers to the appended clains. The appended clains nmay therefore not be
construed as limted by the provided exanples which are nerely intended as
enbodi ments that are suitable for elucidating the appended clains. 7

CLAI M5 1. Vessel (11, 14,15) yprovided with a nmechanism (1) having
a first arm(5) which is p05|t|oned thereon and a second arm (6) having a
novabl e extremty (3) distant fromthe flrst arm(5), wherein said first
arm (5) and said second arm (6) are érarm@ected to each other with at | east
one link (8, 9) having hinges (20a, 206; 21la, 21b) on opposite sides of
said at |least one link (8, 9) that connect said |link or links to the first
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cl ai*m EOTERATACk éF 284N Rt ﬁétWﬂﬁ@ ﬁFeééﬁéFnPﬁ€d1ﬁ6§itﬁ@n9él§PV%P8h|n t he

vessel hq]?ﬂg:@@ des)aw thika sebecm@sdo@a elppblze ter %lilalle%omﬂ :sallag aﬂ:he;ﬁ\a@ﬁ.sel.
center of lat r ance, and_a pqQint .on the_line alon iich the
vessel S&Xpert §h%§§ %ﬁs%hﬁﬁhggpnﬁfggsgéglgﬁ&ﬁtgr §6§ksvggsgﬂe:%&5?5iﬁ§mto

cl ai m A59r a2¢d ckavact ermzdd )i mespatttive Liye c kdairamtet)ized hat &hakll ehar ound a
'Ong'tﬁ%P aah %&dxh%X%%c%Edtgﬁmf'%gt %rghgékt%% g%ea@e%%aa&§§hgé>Fﬁat one or

Vessel “according to anyone of haracteri ze
morld | Wihes E8e @)ln@ﬁSt He OrecRERI s@l@1) 2tlkat o5 thee oppoeaded sfides of

tranSf%%&Ungl%k@UH@'n@)f%&%ea@r%hEl%éh@lgevel = at9th¥essflk ﬁ%%@%@h@glto
anyone _of ¢l ai aracterized in that the mechani sm (1)

s
count erv& httpfofogﬁ@ﬂﬁre§t§ﬁpﬁﬁ§ 5§§e8fb§p§néﬁﬁ@n§y§ﬁgn1éﬁdﬂérl§VEl

hydr aul (= shakarcisages ystrémon3ad. 1Vesselviatcer giregiete ranyede pekiekianms 1 -
5, char%%Sert zed hn t hat Ehe |l ength of the first arm(5) and/or second

arm € vesse
15 2. Vessel accerding te claim 1, characterized in that the
predetermined position (19) within the wvessel coincides 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.
20 3. Vessel according to claim 1 or 2, characterized in that

the mechanism (1) is rotatable around a longitudinal body axis
of the first arm (5) of the mechanism (1).
4, Vessel according to anyone of claims 1 - 3, character-
ized in that one or more links (8, 9) of the mechanism (1) that
25 are intended for transferring a pulling force are flexible.
5. Vessel according to anycne of claims 1 -~ 4, character-
ized in that the mechanism (1) has a couhterweight (10) and/or a
spring based balancing system and/or a hydraulic balancing sys-
tem.
3C 6. Vessel according to anyone of claims 1 - 5, character-
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
35 first arm (5) that is rotatably positioned on the vessel

(11,14,15), and which mechanism (1) has a second arm (6) distant




(6) i's adjustable. 7. Method for transferring a force to or froma
vessel (11, 14,15) by application of a nechanism (1) that is having a 35
first arm(5) that is rotatably positioned on the vessel (11, 14,15), and
whi ch mechani sm (1) has a second arm () distant 8 fromthe first arm(5)
whi ch occupies an orientation with respect to said first arm(5) which at

| east FHOPaEhei Sigatepmnnéd) byhsah dogerpees ciaractiertzedonnvitatrehe second

arm (6xpkstsebested torbe 9£m9r§ﬂtﬁlﬁléﬁn'¢9€ hithap the £t£81saa@%é§)uﬁ9das to
5 cause that t?e force acts on the vessel or. ori |na% fromthe vessel on

or frofvaSpofinfofie) GherrRteRtzedsiv thatolle h%%%%ﬁit%rﬁ WRkreStH@first
arm (5)esteounbedeonft feesesselength thén Met hodraeccerdi 09) t@oCé@lma?

CPGaCLEbbEotnll 1PRY 4D TLERL BRMEAR) vEOSLET oL NG, PEER0E 8" FER) 18
vessel on or from a pOlnt (12) within the vessel below the posi-
tion where the first arm (5)is mounted on the vessel.

8. Method according to claim 7, characterized in that the
first arm (5) and/or the second arm (6) is adjusted tc a desired

10 length.




