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position. However, 3 rdavkankseAbAt 3t A2cefpbled ont i Sughlit i watrnce,

s notlgrogggg¥ %%FE%L%s%oaﬁgnkégggverability. For instance, it is
desired that a tugboat cannot only produce hauling power in.
forward direction, but also in rearward direction, and even in
lateral direction, although the hauling power'pioducible in
lateral direction will be less than the hauling power

15 producible in longitudinal direction.

For instance from the article "Schottel tugs" in Small
Ships, Vol.99, No.1204, December 1976, page 95, it is already
known to fit a tugboat with azimuthal propelling units because
of the maneuverability provided thereby. Such tugboats, also

20 known by the name of "tractor tug", have two azimuthal
propeiling units which are juxtaposed in transverse directicn
and, viewed in the iongitudinal direction of the tugboat, in a
central position. However, some drawbacks are attached to
this. For instance, it is not properly possible to continue

25 using the tugboat if one of the propelling units has been
damaged.

Generally, the object of the invention is to provide a
tugboat which, in respect of the above-mentioned aspects,
performs better than the tugs known thus far.

30 InAparticular; the object of the invention is to provigde
a tugboat which is less susceptible to damage, or at least has
still good utility in the event of failure of one of the
propelling units. A further object of the invention is to
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ships. In order to et specgific requirenents (Fifi 1), a tugboat has
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Another problem concerns the fire extinguishing
installations on board a tugboat, intended for extinguishing a
fire on shore or on board@ other ships. In order to meet '
specific requirements (Fifi 1), a tugboat has two fire

15 extinguishing pumps, driven by the propelling engines. During
the use of the fire extinguishing pumps, those engines run at
full power. Consequently, without countermeasures, the
propelling units would produce thrust at full power, which is
of course undesired. On the other hand, in conventional tugs,

20 it is not possible to switch off the propelling units
completely by uncoupling them from the associated engines,
because the propelling units have to produce a counterforce to

" the force exterted on the boat by the fire extinguishing
water, to enable the boat to be kept in position and/or

25 displaced in a desired direction. The desired power of each
propelling unit should be steplessly settable over a wide
range, with the associated engine in each case running at full
power, for which purpose a slip coupling should be included
between each propelling unit and the associated engine. On

30 account of the above-mentioned power requirements, such
couplings are fairly expensive.

A fﬁrther object of the present invention is to alleviate
this problem as well. o

In order to realize the above objectives, a tugboat

35 according to the present invention has three azimuthal
propelling units whose centers, viewed from the top, lie on
the angular points of an isosceles triangle.
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pumps, drlven by two of the three driving engines, according
to the present invention it is sufficient to include one slip
coupling between one of those fire extinguishing pumps and the

15 associated engine. During use of the fire extinguishing
installation, the propelling unit of the second engine can be
switched off completely, and the ship is entirely controllable
by'using the propelling unit of the first engine (with slip
coupling) and the propelling unit of the third engine, which

20 third engine is not connected to a fire extinguishing pump and
can hence be used freely (without slip coupling).

In a simpler variant, wherein the boat comprises a fire
extinguishing installation having one fire extinguishing pump,
driven by one of the three driving engines, preferably the

25 third, a slip coupling is not even necessary at all: during
use of the fire extinguishing installation, the propelling
unit of that one engine can be swithed off completely, and the
ship is entirely controllable by utilizing the two other |
propelling units.

30 . : . o
These and other aspects, characteristics and advantages

of the present invention will be specified by the following
description of a preferred embodiment of a tugboat according
to the invention, with reference to the accompanying drawings,

35 wherein:
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tugboat 1. The tugboat l has a front extreme point 3 located
in the main plane of symmetry 2, and a rear extreme point 4
also located in the main plane of symmetry 2. The horizontal
distance between the front and rear extreme points 3 and 4 is
20 indicated as the length L of the tugboat 1. Hereinbelow,
horizontal length positions will Te indicated as measured
relative to the rear extreme point 4.
By reference numeral 5, a vertical plane is indicated in
the Figures which is perpendicular to the main plane of
25 symmetry 2, and which intersects that main plane of symmetry 2
according to a vertical line M precisely halfway the front and .
rear extreme points 3 and 4. That vertical line M will be
referred to as the center M of the tugboat 1, and the vertical
plane S will be referred to as the transverse center plane of
30 the tugboat 1. Hereinbelow, horizontal width positions will be
indicated as measured relative to the main plane of - -
symmetry 2. '
The body portion of the tigboat 1 located behind the
transverse center plane 5 will be referred to as the stern 6,
35 and the body portion of the tugboat 1 located before the
transverse center plane 5 will be referred to as the stem 7-
By a circle 8, the horizontal position is indicated of a
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4 ~ Fig. IS a schematic top plan view of a tugboat accor

the present invention, to illustrate the positions of the t hree

propel ling units; Fig. 2 is a schemati g | ongitudinal section taken on
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hori zontal length positions will be indicated as neasured relative to
the rear extrene point 4. : By reference nuneral 5, a vertical plane

is indicated in  The tugboat 1 comprises three azimuthal propelling units
' . 10, 20 and 30, whose propelling direction in horizontal
direction can be varied through 360° relative to the
respective vertical axes 11, 21 and 31 associated with the
propelling units 10, 20 and 30. Each propelling unit is driven
15 by a separate driviing engine, not shown for simplicity's sake.
Such azimuthal propelling units are known per se, for instance
in the form of a screw, a nozzle having a screw arranged
therein, or a so-called Voith Schneider unit. As the nature
and construction of such azimuthal propelling units do not
20 constitute a subject of the present invention, and a skilled
person need not have knowledge thereof for a proper
understanding of the present invention, they will not be
further described. _
Viewed in horizontal direction, the three azimuthal
25 propelling units 10, 20 and 30 are arranged according to an
isosceles triangle, symmetrically relative to the main plane
of symmetry 2. It is preferred that two azimuthal propelling
units 10 and 20 be located on one side of the transverse
center plane 5, and that the third azimuthal propelling
30 unit 30 be located on the other side of the transverse center
plane 5. .
In the preferred embodiment illustrated, a first
azimuthal propelling unit 10 and a second azimuthal propelling
_ unit 20 are located below the stem 7, symmetrically on both
35 sides of the transverse center plane 5. By this it is meant
that the length position Lq of the vertical axis of rotational
symmetry 11 of the first azimuthal propellihg unit 10 is equal
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thereof is preferably greater than or equal to L, and Ly;.

The vertical axis of rotational symmetry 31 of the third
azimuthal propelling unit 30 lies in the main plane of
symmetry 2, and has a length position Lj, smaller than 0.5 L,

15 and preferably greater than or equal to 0.15 L. Preferably, Lao
is smaller than or equal to 0.4 L, more preferably smaller -
than or equal to 0.25 L. It is preferred that.Lgb be greater
than or equal to Lg.

The three azimuthal propelling units 10, 20 and 30 can be

20 mounted entirely below the bottom 9 of the tugboat 1. However,
as is indicated in dotted lines in Figs. 2 and 3, it is also
possible that the azimuthal propelling units 10, 20 and 30 are
partly recessed in the bottom 9 of the tugboat 1, so that the
tugboat 1 will have a less great draft. This applies in

25 particular to the third azimuthal propelling unit 30, located
at the center of the tugboat 1, because, viewed in cross
section, the bottom 9 of the tugboat 1 is generally more or
less V-shaped, so that in fact, the lowermost point of the
third azimuthal propelling unit 30 determines the draft of the

30 tugboat 1. '

Conventional tugboats having azimuthal propelling units -
have only two of such azimuthal propelling units, which are
comparable with the first and second azimathal propelling
units 10 and 20 according to the present invention. Through

35 the addition of a third'aZimuthal propelling unit 30 in the
main plane of symmetry 2, but at a different length p051t10n,
the following advantages are realized. '
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a third propelling unit 30 at a length position different from
15 that of the other two propelling units, the maneuverability in
lateral direction is improved, and the maximally producible
pulling or pushing force transverse to the longitudinal
direction is increased considerably.
Since the third azimuthal propelling unit 30 is located
20 in the main plane of symmetry 2, it is possible in an easy
manner to travel straight on utilizing only one propelling
unit, viz. the third propelling unit 30. This possibility,
which can for instance be used when the tugboat 1 travels in
unloaded condition, pfovides a saving of fuel and a reduced
25 wear.

'~ The three propelling units according to the present
invention can jointly develop a thrust greater than the thrust
that can be produced by two propelling units at an egual
draft. In accordance with the present invention, it is even

30 possible to realize a greater total thrust while the three
propelling units are individually chosen to be smaller than
the individual propelling units of the conventional *"tractor"
tugboats, whereby the draft of the tugboat is reduced as well.

It will be understood by anyone skilled in the art that

35 changes and modifications of the embodiment described are
pbssible, which fall within the framework of the present
invention and within the proteCtive scope of the claims. For
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lost. 5 ﬁogeh%«ém.%ht 139hAabra leRpdnmEesitHonhridpel | dhEferent £ rom
are di sposed a&nsqyéh%tﬁngbalepéﬁél s, ﬁonO'b‘fe@ﬁ@wahSh%Eposed' s that
when the boat 1s noved truly transver sel y to | ongi t udi nal

di recti on, andazm@baérpr@pghlmmg\mtq)u@mm@o) force is to be exerted
in that direction, a fairly Iarge part 10 of the installed power is |ost:

this | oss can be about 25% depending qn the ty of the propel ling
units installed: In® tug?%‘?re‘?ﬁ? ng (b sAed ®hidt-h “"E‘t?é’reé-& ERe FhdaCed at

the rear of - aziiﬂ@th@;ltpréﬂ?@uimgsmm ©mn ke di¥losed adjhechite thecmanae
of a tlfbl rdp_%rcl)geclj%l QMQ&YSPZ of:a JK ngctu% oa'%l t(l gn different from :

3. A tugboat according to claim 1 or 2, wherein the third
azimuthal propelling unit (32} on one side and said two
juxtaposed azimuthal propelling units (10, 20) on the other

15 are disposed on either side of the transverse center plane (5)
of the tugboat. '

4. A tugboat according to claim 3, wherein the third
azimuthal propelling unit (30) is located behind the

20 transverse center plane (5) of the tugboat (1) and said two
juxtab_osed azimuthal propelling units (10, 20} are located
before the transverse center plane (5) of the tugboat.

5. A tugboat according to claim 4, wherein the third

25 azimuthal propelling unit (30} is dispbsed at a length
position (Lag) which is located before or is equal to the
length position (Lg) of the towing point or the rearmost
towing point (8) respectively of the tugboat (1).

30 6. A tugboat according to any one of the preceding claims,
wherein, calculated from the rear end (4) of the tugboat, the
length positions (Ljy, L) of said two juxtaposed azimuthal
propelling units (10, 20) satisfy 0.S5L £ Ly, = Ly £ 0.65L, and
the length position (Lis) ©f the third azimuthal propelling



N

15 that of _the other two propelling units, the maneuverability in ., ...
| ateral di r¥O8HPs i maxi mal |y produci bl e PCT/NE/G0#13g o
pushi ng force transvermllmﬂunm"m";"ﬂ di nal direction is increased
consi der abl y. Sinée the'third azi gyt hal propelling unit 30 is

| ocated 20 in the main .plane of symetry 2, it i-s possible in an easy
manner to tr i s QB WL hi ZENOcONl Y <OREe opel i ufl i

the thi rd.prgiggf'l ?%gﬁuﬁ?%lggléérh? 's}?)f(})s'éi i Tt 9,'2§L' &/hii)% a%h?off]ér}%%qa%fce
be used whenth@etughgpat: 1 travels in unl oaded condition, provides a
saving of fuel and a reduced 25 wear. The three propelling units
according to the present i nvention can jointly develop a thrust greater

than the thrdst tughpat ACHRIGHRE e@ BN MO ¢ di8 InnRFadiing cdaigs.

equal . 5 drghbrelfl WEERT SR SH¥bBAN 1118y REESENI 10 MR i3Y). d lsdpar@en 30
possible to realize a greater total, K thrust while the three propel l'ing
units are i n8FYViR3I F?g%%s%ﬁl 1ePRiatRi ahe¥eip the ughogy Fudtker

propel i ng uBbinproées e £y ettt Dl i SHIMS tivistallat b taivingMamiee By rehe
draft of the tugboat is reduced .as well It will he un%ter t ood by

anyone ski | | S§CTROYHENIRG PYIR AL SRR RR CARPIRLITY ORS &ifs sgrd kBree
enbodi nent dé@sivimgdengines, mosferdlsly Whe Afiatingrdriyime besbraaewdr wieh
t he present ovent | Wthint protective scope of the clains.
the preqent che (RYERULOMENTL M (4L 1o P

PCT/ NL96/ 00473 8 i nstance, during

the buildinggof &, COyssHd U ordiif tY dif'one of claims 1-6, wherein

with each propelling unit (10, 2D, 30) a separate driving
engine is associated, wherein the tugboat further comprises a

15 fire extinguishing installation having two fire extinguishing
pumps that can be coupled to two of said three driving
engines, preferably the driving engines associated with said
two juxtaposed propelling units (10, 20), and wherein one
driving engine at the most is provided with a slip coupling

20 Dbetween said driving engine and the associated propelling
unit.

==+



i't |is possi bhgobfrdreser ve space for later incorporation of a peorsifdsiodars

propelling unit, with the construction of the boat being - éggigned for
such incorporation. 5 It is also possible that one or several, for

i nstance the third one, of the propﬁlégng units are retractably

nmount ed, enabling a propelling unit / t is not being used to be
retracted to a position within the profile of the bottom of t he boat.
As a result, the resistance during travelling will 10 be reduced, which
means a saving of fuel. I n tugboats that nminly operate according
to the so- called "push/pull" system the position of the propelling
units can be reversed, i.e. one unit at -the front and two units at the
rear. WD 97/ 20730 '

PCT/ NL96/ 00473 = = 9

CLAI M5 1. Anygboat (1) hav%gg azi mnufhal propelling units,

conprising two juxtaposed azi nut hal™ pr ing units (@8, 20),
characterized in that—tjre—tuogboat (1) g third azigg?hal propel I'ing
unit (30) at a length ppsition (L[epf]) IdifRherent fron¥™5 the |length
positions (L[err], L[erf]) of said/two jjuxtapgsed azi mut hal propelling
units (10, 20). 2. A tugb i 0 claiml, wherein the third
azi mut hal propelling unit ( i dispoaed adj asent the nmmin
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10. pl ane of PEbsy (2) of thetugboat (1). 3. Atug Lging -
to claim1 or mhgreln the third a2|nuthal ‘propel I'ing u??§ 8%§&ﬂk§

one side and said two j uxt aposed azimuthal propelling units (10, 20) on
the other 15 are disposed on either side of the transverse center plane (5)
of the tugboat. 4. A tugboat acchAan to claim3, wherein the third
azi nut hal propelling unit (30) is |ocated behind the 20 transverse center

pl ane (5) of the tugboat (1) and said two j uxt aposed azi rmut hal
propelling units (10, 20) are |ocated before the transverse center

pl ane (5) of the tugboat. 5. A tugboat according to claim4, wherein
the third 25 azinmuthal propelling unit (30) is disposed at a length
position (L[err]) which is |ocated before or is equal to the | engt h
position (L[err]) of the tow ng point or the rearnpst towi ng point (8)
respectively of thegtugboat (1). 30 6. A tugboat according to any one of
t he precedi cl ai ng, wherein, calculated fromthe rear end (4) of the
tugboat, the | ength positions (L[er®, L[err]) of said two juxtaposed
azi nut hal propelll i ng units (10, 20),satisfy O0.5L [err] L[err] = L[err]
[err] 0.65Land—the~temgtirpostti (L[err]) of the third azi nuthal
propel | i ng L

FIG. 3

10,20

30
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(57) Abstract

There is described a mgboat (1) having three azimuthal propelling units (10, 20, 30), two (10, 20) of which are juitaposed below the
stem (7), symmetrically relative to the main plane of symmetry (2), while the third azimuthal propeliing unit (30) is disposed in the main
planc of symmetry (2) below the stemn (6), preferably before the rearmost towing point (8).




