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Description

[0001] This invention relates to a building method for
a large multideck structure, such as a passenger ship
or the like, particularly for use at sea. The invention is
particularly described herein as a building method for a
passenger ship, building taking place at a typical ship-
building site, for example in a building berth, but it is to
be understood that the same principle also can be ap-
plied with advantage to other large multideck structures,
such as for example an offshore structure, a floating ho-
tel and a car/passenger ferry.

[0002] A building method for ships is disclosed in pag-
es 469 and 470 of the book "Ship Design and Construc-
tion" edited by SNAME, New York, 1969.

[0003] Furnishing a large passenger ship is a very de-
manding task. The amount of work required may be in
the order of one million working hours and a total of
about one thousand workers may be employed for the
furnishing work. A large number of cabins or cabin ele-
ments, furniture, technical equipment and different
building materials have to be brought aboard the ship.
Transferring these parts, equipment and units aboard
the ship takes a number of months and requires highly
developed logistics in order that the equipment arrives
in the correct order and at the right place and without
the delivered material loads forming a barrier for subse-
quent loads. A large passenger ship is labyrinthine and
delivering the material to the different decks of the ship,
of which there may be over ten, is difficult, if only the
normal passages of the ship are available. A known way
to facilitate transportation is to open one or more trans-
port openings in the side of the ship, through which
openings the delivery takes place. A transport opening
like this, however, does not lessen the transport prob-
lems to any great extent since it only opens the way to
some decks and the transport routes are still very diffi-
cult.

[0004] The object of the present invention is to over-
come the above described disadvantages and to pro-
vide a method by which building may be carried out in
an efficient manner and by simple means. This object is
achieved by the invention as defined in claim 1.

[0005] The invention is based on the idea that during
the furnishing work easily usable transport routes have
to be opened directly to the different decks of a large
passenger ship. By dividing a ship under construction
into two or more parts so that they are apart from each
other a suitable intermediate space can be opened be-
tween them for transporting the furnishing material into
the ship. In this way numerous easily usable straight
routes are opened into the inner spaces of the ship. All
kinds of material can be efficiently transferred through
the intermediate space to the parts of the ship on both
sides of the intermediate space. Straight connections to
all the decks of the ship are achieved through the inter-
mediate space, substantially shortening the transport
routes. Either at the beginning of the end stage of the
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transport work necessitated by the furnishing or when
the transport work is finished the parts of the ship are
combined into a floating unit.

[0006] If the structure under construction is a ship or
unit in the form of a ship, it is preferable that the inter-
mediate space defines a plane perpendicular to a
lengthwise direction of the ship. If the structure is a unit
for offshore use without a clear lengthwise direction, the
dividing has to be done based on the general planning
of the structure and furnishing needs.

[0007] The combining of parts of a structure, e.g. a
ship, that are separated from each other may be done
by moving one part into engagement with the other part
and fastening the parts to each other for example by
welding. Moving a part of a ship weighing thousands of
tonnes five to ten metres takes about one hour. If this
combining method is used, it is preferable that the ship
is divided into parts of different size so that the part that
is to be moved is substantially lighter than the part that
remains in place. In this way the moving work is easier.
If one wants to avoid moving very heavy units horizon-
tally in combining of the separated parts, a section or
other structural part suitable for combining the parts may
be placed between them. The section may advanta-
geously be a section comprising the whole width of the
ship. Alternatively the ship may be partially divided so
that a fixed combining part remains the middle and on
the sides two areas of a size of for example five times
five metres are left open, both of which areas are used
as the intermediate spaces of the invention.

[0008] Combining the parts separated from each oth-
er by a section that is placed in the intermediate space
is best done so that the intermediate space and the cor-
responding section are made slightly wedge-shaped in
the mounting direction of the section. If the wedge-
shaped form comprises a difference of about ten milli-
metres to each metre, this substantially helps the ar-
rangement of the section in a correct position.

[0009] A transport and transfer system may be ar-
ranged in the intermediate space according to the in-
vention, having, for example, lifting levels moving in a
vertical direction by which material can be brought to
different decks. If for some reason an intermediate
space having enough room for a lifting system cannot
be provided, the transfer system can be built so that its
lifting devices are in the immediate vicinity of the inter-
mediate space outside the unit under construction and
the intermediate space comprises temporarily installed
fixed passage levels serving the transfer system. This
solution also advantageously shortens the passage
routes.

[0010] In the transfer system according to the inven-
tion it is advantageous to use at least one level or plat-
form, preferably movable to different heights, which ex-
tends or may be moved close enough to both of the mu-
tually separated parts so that the platform can function
as a connecting bridge between the parts. Transport
may then also be carried out from one part to another
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by utilising the passage connections thus formed be-
tween the parts.

[0011] Depending on the dimensioning and structure
of the transport system very simple solutions can be
reached according to the invention. If the extent of the
liting platforms in the directions of width and length of
the intermediate space(s) is sufficiently large, the lifting
system only requires one main direction of movement.
In other words the lifting system functions as an elevator.
If the unit to be built is very wide, transfer movements
in the horizontal direction are perhaps also needed, but
even in this case the lifting system has only two main
directions of movement in the direction of the dividing
plane defined by the intermediate space(s). Usually it is
possible to dimension the transport system and the in-
termediate space(s) so that transport movements in the
direction from one side of the intermediate space to the
other side of the intermediate space are not needed or
are needed only seldom.

[0012] If a lifting system in which there is at least two
lifting platforms at different heights is used in the system
according to the invention, the lifting platforms may eas-
ily be arranged so that the vertical distance between
them corresponds to one or more deck spacings. By us-
ing two lifting platforms in this way at the same time for
moving the material the capacity of the transfer system
may be increased. One lifting platform may be suitable
for personnel transport and the other may be simpler
and only suitable for material transport. Another way to
raise the capacity of the lifting system is to arrange in
the intermediate space or in its immediate vicinity aux-
iliary platforms via which material may be brought inde-
pendently of the working stages of the transfer system
and from which the transfer system can pick up material
in connection with a movement to the vicinity of the aux-
iliary platform.

[0013] The simplest way to achieve a suitable lifting
system in the intermediate space is to install in this
space a tower crane with at least one lifting platform
movable to the height of the different decks. The tower
crane may for example be of the type generally used at
building sites, perhaps only the dimensioning and form
of the lifting platforms being changed to some degree.
[0014] In the method according to the invention a ro-
bot crane may also be used in the transfer system, which
robot crane has devices for moving material units pro-
vided with address markings to desired decks of the
structure. Thus the transfer function may be automated
at least to some degree so that the movable material is
placed in boxes or other transport units with necessary
address markings guiding the transport function of the
robot.

[0015] The invention is described below in more de-
tail, by way of example only, with reference to the at-
tached drawings, in which

- Figure 1 schematically shows the invention applied
to a ship divided in two parts;
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- Figure 2 schematically shows the invention applied
in a basin hangar typical for shipbuilding; and

- Figure 3 schematically shows the invention applied
so that the ship is only partly divided in two.

[0016] In the drawings 1 refers to the hull of the ship
which in Figure 1 is divided into a lighter front part 1a
and a heavier rear part 1b. Between these parts there
is an intermediate space 2 in which a tower crane 3
moves on rails 4. The crane 3 has one or more haulage
or lifting platforms 5. As may be seen from Figure 1, the
lifting platform 5 may function as a connecting bridge
between parts 1a and 1b.

[0017] After the material necessary for furnishing the
ship parts 1a and 1b has been taken aboard the ship,
the ship may be assembled into a floating unit, for ex-
ample with the lighter front part 1a, carried by suitable
supports (not shown in the figure), being moved into en-
gagement with part 1b, after which parts 1a and 1b are
welded together. An alternative way to combine parts
1a and 1bis to mount in the intermediate space 2 a sec-
tion, which is built to be compatible with parts 1a and 1b
and which is brought into the intermediate space either
by cranes from above or by a carriage system from the
side. For easy success in fitting the section into the in-
termediate space, the section should be slightly wedge-
shaped in its direction of movement. The intermediate
space of course also has to have a corresponding
wedge-shaped form.

[0018] According to Figure 2 the hull 1 of the ship is
built in a building basin 6, which is surrounded by a
hangar structure 7. The floor level 8 of the hangar is sub-
stantially higher than the bottom of the building basin 6.
The hull 1 has a large number of decks 9 and the ma-
terial needed for furnishing the ship has to be brought
to all of these decks. According to the figure the material
is delivered by a tower crane which in the figure is shown
in two different working positions 3a and 3b. In the crane
at working station 3b there is shown, by way of example,
how two lifting platforms 5a and 5b may be mounted on
the crane, for example so that the upper platform 5a is
suitable for personnel transport, whilst the lower plat-
form 5b is a simple platform which may be used only for
transport of material. Platform 5b is supported by flexible
means, for example by chains 10 from platform 5a,
whereby the lower platform does not prevent moving the
upper platform near the bottom level of the ship. The
distance between the lifting levels 5a and 5b is the same
as the distance h between the decks 9. There may also
be two tower cranes, preferably arranged so that mate-
rial can be brought to one of the cranes from one side
of the ship and to the other crane from the other side of
the ship.

[0019] In the embodiment according to Figure 3 the
hull 1 of the ship is only partly divided into two parts so
that intermediate spaces 2a and 2b, with a fixed part 1c
of the hull between them, are left on either side of the
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ship. The dimensioning of the intermediate spaces 2a
and 2b may be for example about four metres in the
lengthwise direction of the ship and six metres in the
transverse direction of the ship. In the figure a tower
crane 3 and its lifting platform 5 is shown in one of the
intermediate spaces. A similar crane may be mounted
in the intermediate space 2b. At the final stage of the
furnishing work the cranes are removed and the sec-
tions are inserted into the intermediate spaces 2a and
2b from the side or by crane from above so that the hull
1 becomes a complete unit.

[0020] The inventionis notlimited to the embodiments
described, but a number of modifications may be con-
ceived within the ensuing claims.

Claims

1. A building method for a large passenger ship, said
ship being manufactured at a building site, for ex-
ample in a building berth (6), characterised in that
said method comprises

- forming at least one intermediate space (2, 2a,
2b) in the ship by at least partly dividing the ship
in at least two parts (1a, 1b),

- providing a transport or transfer system, com-
prising at least one platform (5, 5a, 5b) movable
to different heights, for delivering furnishings
and equipment to a large number of desired
decks (9) of the ship (1) through said interme-
diate space(s) (2, 2a, 2b), to the parts (1a, 1b)
on both sides of the intermediate space(s), and

- assembling the ship (1) into an integral unit af-
ter said deliveries have been substantially com-
pleted by combining the at least partly separat-
ed parts (1a, 1b).

2. A method according to claim 1, characterised in
that the intermediate space(s) (2, 2a, 2b) define(s)
a plane perpendicular to the lengthwise direction of
the ship (1).

3. A method according to claim 1 or 2, characterised
in that dividing the ship (1) into two or more parts
(1a, 1b) is carried out so that of two parts that are
combined at the end stage one part (1a) is of sub-
stantially less weight than the other part (1b).

4. A method according to claim 1, 2 or 3, character-
ised in that combining two parts (1a, 1b) of the ship
separated from each other is carried out by moving
the parts into engagement with each other and by
fastening the parts (1a, 1b) to each other firmly, for
example by welding.
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5. A method according to claim 1 or 2, characterised
in that completing the intermediate space(s) (2, 2a,
2b) in the ship is done by mounting a section or oth-
er similar structure in said intermediate space(s).

6. A method according to one of the preceding claims,
wherein the at least one platform (5, 5a, 5b) moves
in the intermediate space (2, 2a, 2b).

7. A method according to one of the preceding claims,
wherein the at least one platform reaches or can be
moved close enough to the parts (1a, 1b) at least
partly separated from each other so that the plat-
form (5, 5a, 5b) can function as a connection bridge
between said parts.

8. A method according to one of the preceding claims,
characterised in that the intermediate space(s) (2,
2a, 2b) define(s) a dividing plane of the ship (1) and
in that the transport or transfer system comprises
a platform system with at the most two main direc-
tions of movement, which are in the direction of said
dividing plane.

9. A method according to one of the preceding claims,
characterised in that the transport or transfer sys-
tem comprises a platform system with at least two
platforms (5a, 5b), the vertical distance between the
platforms corresponding to one or more deck spac-
ings.

10. A method according to one of the preceding claims,
characterised in that the transport or transfer sys-
tem at the intermediate space(s) (2, 2a, 2b) com-
prises a tower crane (3, 3a, 3b) with at least one
platform (5, 5a, 5b) which is movable to the height
of the different decks (9).

11. A method according to one of the preceding claims,
characterised in that the transport or transfer sys-
tem at the intermediate space(s) (2, 2a, 2b) com-
prises a robot crane with a system for transferring
material units provided with address markings au-
tomatically to the desired decks (9) of the ship (1).

Patentanspriiche

1. Bauverfahren fiir ein groRes Passagierschiff, wel-
ches Schiff an einem Bauplatz, zum Beispiel in ei-
ner Helling (6), gebaut wird,
dadurch gekennzeichnet, dass dieses Verfahren
folgende Schritte umfasst:

Ausbildung von wenigstens einem Zwischen-
raum (2, 2a, 2b) in dem Schiff, indem das Schiff
wenigstens teilweise in wenigstens zwei Teile
(1a, 1b) geteilt wird,
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Vorsehen eines Transport- oder Umschlagsy-
stems, umfassend wenigstens eine zu ver-
schiedenen H6hen bewegbare Plattform (5, 5a,
5b), um Einrichtungen und Ausristungen durch
den (die) Zwischenraum (-raume) (2, 2a, 2b) zu
einer groRen Anzahl von gewtlinschten Decks
(9) des Schiffs (1) zu den Teilen (1a, 1b) an bei-
den Seiten des (der) Zwischenraums (-rdume)
zu bringen, und

Zusammenbau des Schiffs (1) in eine integrale
Einheit, nachdem die Zulieferungen im We-
sentlichen vervollstandigt wurden, indem die
wenigstens teilweise separaten Teile (1a, 1b)
verbunden werden.

Verfahren nach Anspruch 1,

dadurch gekennzeichnet, dass der (die) Zwi-
schenraum (-rdume) (2, 2a, 2b) eine zu der Langs-
richtung des Schiffs (1) lotrechte Ebene definiert
(definieren).

Verfahren nach Anspruch 1 oder 2,

dadurch gekennzeichnet, dass die Teilung des
Schiffs (1) in zwei oder mehr Teile (1a, 1b) so aus-
gefuhrt wird, dass von zwei Teilen, welche in der
Endphase verbunden werden, ein Teil (1a) von we-
sentlich geringerem Gewicht ist als das andere Teil
(1b).

Verfahren nach Anspruch 1, 2 oder 3,

dadurch gekennzeichnet, dass die Verbindung
von zwei voneinander separaten Teilen (1a, 1b) des
Schiffs durchgefiihrt wird, indem die Teile in Eingriff
miteinander bewegt werden und in dem die Teile
(1a, 1b) fest miteinander verbunden werden, zum
Beispiel durch Schweiflung.

Verfahren nach Anspruch 1 oder 2,

dadurch gekennzeichnet, dass die Komplettie-
rung des (der) Zwischenraums (-raume) (2, 2a, 2b)
in dem Schiff ausgefiihrt wird, indem eine Sektion
oder eine andere dhnliche Struktur in diesen (diese)
Zwischenraum (-raume) montiert wird.

Verfahren nach einem der vorhergehenden Ansprii-
che,

dadurch gekennzeichnet, dass sich die wenig-
stens eine Plattform (5, 5a, 6b) in dem Zwischen-
raum (2, 2a, 2b) bewegt.

Verfahren nach einem der vorhergehenden Anspri-
che,

dadurch gekennzeichnet, dass die wenigstens ei-
ne Plattform die wenigstens teilweise voneinander
separaten Teile (1a, 1b) erreicht oder nahe genug
zu diesen bewegt werden kann, so dass die Platt-
form (5, 5a, 5b) als eine Verbindungsbriicke zwi-
schen den Teilen dienen kann.
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8.

10.

11.

Verfahren nach einem der vorhergehenden Ansprii-
che,

dadurch gekennzeichnet, dass der (die) Zwi-
schenraum (-rdume) (2, 2a, 2b) eine trennende
Ebene des Schiffs (1) definiert (definieren) und
dass das Transport- oder Umschlagsystem ein
Plattformsystem mit héchstens zwei Hauptbewe-
gungsrichtungen umfasst, welche in der Richtung
der trennenden Ebene liegen.

Verfahren nach einem der vorhergehenden Anspri-
che,

dadurch gekennzeichnet, dass das Transport-
oder Umschlagsystem ein Plattformsystem mit we-
nigstens zwei Plattformen (5a, 5b) umfasst, wobei
die vertikale Distanz zwischen den Plattformen ei-
nem oder mehr Deckabstanden entspricht.

Verfahren nach einem der vorhergehenden Anspri-
che,

dadurch gekennzeichnet, dass das Transport-
oder Umschlagsystem an dem (den) Zwischen-
raum (-rdumen) (2, 2a, 2b) einen Turmkran (3, 3a,
3b) mit wenigstens einer Plattform (5, 5a, 5b) um-
fasst, welcher zu der Hohe der verschiedenen
Decks (9) bewegbar ist.

Verfahren nach einem der vorhergehenden Anspri-
che,

dadurch gekennzeichnet, dass das Transport-
oder Umschlagsystem an dem (den) Zwischen-
raum (-rdumen) (2, 2a, 2b) einen Roboterkran (3,
3a, 3b) mit einem System zur automatischen Bewe-
gung von Materialeinheiten, welche mit Adressmar-
kierungen versehen sind, zu den gewinschten
Decks (9) des Schiffs (1) umfasst.

Revendications

Procédé de construction navale pour un gros navire
de transport de passagers, ledit navire étant fabri-
qué dans un chantier naval, par exemple sur un
quai de construction navale (6), caractérisé en ce
que ledit procédé comprend

- laformation d'au moins un espace intermédiai-
re (2, 2a, 2b) dans le navire en divisant au
moins partiellement le navire en au moins deux
parties (1a, 1b),

- la fourniture d'un systéme de transport ou de
transfert, comprenant au moins une plate-for-
me (5, 5a, 5b) pouvant se déplacer a des hau-
teurs différentes, pour livrer des fournitures et
des équipements a un grand nombre de ponts
désirés (9) du navire (1) a travers le(s)dit(s) es-
pace(s) intermédiaire(s) (2, 2a, 2b), aux parties
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(1a, 1b) sur les deux cbtés de I'espace ou des
espaces intermédiaire(s), et

- l'assemblage du navire (1) en une unité inté-
grale aprés que lesdites livraisons ont été subs-
tantiellement terminées en combinant les au
moins deux parties séparées partiellement (1a,
1b).

Procédé selon la revendication 1, caractérisé en
ce que l'espace ou les espaces intermédiaire(s) (2,
2a, 2b) définit(ssent) un plan perpendiculaire a la
direction longitudinale du navire(1).

Procédé selon la revendication 1 ou 2, caractérisé
en ce que la division du navire (1) en deux ou plu-
sieurs parties (1a, 1b) est réalisée de telle maniére
que de deux parties qui sont combinées au stade
final, une partie (1a) a un poids substantiellement
inférieur a celui de l'autre partie (1b).

Procédé selon la revendication 1, 2 ou 3, caracté-
risé en ce que la combinaison de deux parties (1a,
1b) du navire, séparées I'une de l'autre, est réalisée
en mettant les deux parties en engagement l'une
avec l'autre et en fixant solidement les deux parties
(1a, 1b) l'une a l'autre, par exemple par soudage.

Procédé selon la revendication 1 ou 2, caractérisé
en ce que la réalisation finale de I'espace ou des
espaces intermédiaire(s) (2, 2a, 2b) dans le navire
est effectuée en montant une section ou une autre
structure similaire dans le(s)dit(s) espace(s) inter-
médiaire(s).

Procédé selon I'une quelconque des revendications
précédentes dans lequel I'au moins une plate-forme
(5, 5a, 5b) se déplace dans I'espace intermédiaire
(2, 2a, 2b).

Procédé selon I'une quelconque des revendications
précédentes dans lequel I'au moins une plate-forme
atteint ou peut étre déplacée suffisamment prés des
parties (1a, 1b) au moins séparées partiellement
l'une de l'autre de telle fagon que la plate-forme (5,
5a, 5b) peut fonctionner en tant que passerelle de
raccordement entre lesdites parties.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que l'espace ou
les espaces intermédiaire(s) (2, 2a, 2b) définit
(ssent) un plan de division du navire (1) et en ce
que le systéme de transport ou de transfert com-
prend un systéme de plate-forme avec au plus deux
directions principales de mouvement, qui sont dans
la direction dudit plan de division.

Procédé selon I'une quelconque des revendications
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10.

1.

précédentes, caractérisé en ce que le systéme de
transport ou de transfert comprend un systeme de
plate-forme avec au moins deux plate-formes (5a,
5b), la distance verticale entre les plate-formes cor-
respondant a un ou plusieurs espacements de
ponts.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que le systéeme de
transport ou de transfert a I'espace ou aux espaces
intermédiaire(s) (2, 2a, 2b) comprend une grue a
colonne (3, 3a, 3b) avec au moins une plate-forme
(5, 5a, 5b) qui peut se déplacer a la hauteur des
différents ponts (9).

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que le systéme de
transport ou de transfert a I'espace ou aux espaces
intermédiaire(s) (2, 2a, 2b) comprend une grue a
robot avec un systéme pour transférer automati-
quement des unités de matériaux pourvues de mar-
ques d'adressage aux ponts désirés (9) du navire

(1).
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