
Vessel and method for transferring a force to or from such a vessel The
invention relates to a vessel provided with a mechanism having a first arm
which is stationary positioned thereon, and a second arm having a movable
extremity distant from the first arm, wherein said first arm and said
second arm are connected to each other with a link or links having hinges
on opposite sides of said link or links that connect said link or links to
the first arm and second arm respectively. Such a vessel is independently
known from the German patent DE-C-407 225, the German patent application
DE-A- 26 44 881 and the Dutch patent NL-C- 16 416. In these citations the
mechanism is arranged such that the arms are maintained in a predetermined
parallel or inclined position with respect to each other . 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 is used to apply a pushing force on another
object. The vessel 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
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 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. 



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 predetermined position within the vessel. This provides the
advan tage that any force exerted on the vessel via the movable extremity
of the second arm acts on the said predetermined posi tion within the
vessel. This tremendously reduces and can even eliminate the sensitivity of
the vessel in terms of the position or inclination it occupies within the
water when said force is exerted. Likewise when the vessel is used to
provide a pulling force on another object, the sensitivity of the vessel to
accom modate its position within the water is effectively reduced. A
further advantage is that the vessel can freely move and roll due to the
prevailing conditions at sea without noticeably inducing adverse
reaction-forces within the rope or ca ble between the vessel and the object
connected to said vessel. At particular sea conditions best results appear
to be attainable when the mechanism is arranged such that the prede
termined position within the vessel coincides with the vessel's center of
lateral resistance. The concept of lateral resistance is commonly known
among artisans; consequently a further eluci dation hereof can be dispensed
with. It is further advantageous that the mechanism is rotatable around a
longitudinal body axis of the first arm of the 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. 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 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 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 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 originating from. The invention shall hereinafter
be further elucidated with reference to the attached drawing and without
limiting the appended claims . The drawing shows in: - figure 1 a schematic
sectional side view (fig. Ia) and top view (fig. Ib) of the mechanism of
the invention stand ing on the deck of a vessel; - figure 2 , figure 3A and
3B and figure 4 different embodiments of the vessel of the invention, and -
figure 5D the embodiment of figure 4 shown in differ ent situations.
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 Ia a partly sectional side view and in figure Ib 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 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 having hinges 20a, 20b and
21a, 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 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 . 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 21a, 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 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 thewater level. This
corresponds to what is shown in figure IA: when the movable extremity 3 of
the second arm 6 is level with the extremity 2 of the first arm 5 that is
mounted on the deck 23 of the vessel, the links 8 , 9 are inclined in a
manner that they are parallel with a virtual line extending between the mov
able extremity 3 of the second arm 6 and said pre-determined po sition 19
within the vessel, which is generally below deck level 23. This virtual
line is shown as a dashed line in figure Ia. This arrangement secures the
object of the invention, being to provide a mechanism that makes it
possible to have a connecting point for forces outside of a body (=the
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 provided 



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 arm is
variable. It is also feasible that instead of, or in addition to the first
arm being adjustable, it is ar ranged that the length of the second arm is
adjustable. Further 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 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 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 connecting 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 intended that the links are used for transferring pushing
forces, but only for transferring pulling forces. Reference is now made to
figure 2 showing an embodimentof the vessel 11 of the invention provided
with the mechanism 1 of the invention that has been extensively discussed
hereinabove. At the side of the movable extremity 3 , the second arm 6 of
the mechanism 1 is connected with a containership 13 by means of a tow line
12. The forces that are exerted by the vessel or towboat 11 on the
containership 13 appear to have their origin in a point 19 within the
towboat 11 that lies below the water 



level 22. Said point 19 is the crossing point of the extension of the tow
line 12 and the extension of the first arm 5 below deck level of the
towboat 11. Thus when the towboat 11 exerts a pulling force on the
containership 13, it is possible with a 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. Figure 3A and 3B show the embodiment of the
vessel 14 of 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 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 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 experiences 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 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.
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 position17. In
order to arrange that in both situations the forces act ing on the vessel
15 are deemed to act on said position 19 within the vessel, the mechanism 1
is arranged to automatically adjust to the higher position of the kite 17b
by a corresponding 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 sition 19 within the
vessel 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 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 .CLAIMS 1 . Vessel (11,14,15)
provided with a mechanism (1) hav ing a first arm (5) which is positioned
thereon, and a second arm (6) having a movable extremity (3) distant from
the first arm (5), wherein said first arm (5) and said second arm (6) are
connected to each other with at least one link (8, 9 ) having hinges (20a,
20b; 21a, 21b) on opposite sides of said at least one link (8, 9 ) that
connect said link or links to the first arm (5) and second arm (6)
respectively, characterized in that the length of the second arm (6) is
selected so as to arrange that when the hinges (20a, 20b; 21a, 21b) on the
opposite sides of said links (8, 9 ) are at the same level, the movable
extremity (3) of the second arm (6) is level with a predetermined position
(19) within the vessel. 2 . Vessel according to claim 1 , characterized in
that the predetermined position (19) within the vessel 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. 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 are intended for transferring
a pulling force are flexible. 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 , characterized 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 (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 tocause that
the force acts on the vessel or originates from the vessel on or from a
point (19) 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 to a desired
length. 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) . 


