A transverse framel ess ship The present invention relates to a transverse
franmel ess ship, .and nore particularly but not exclusively to a structure
for tankers g and |ike cargo ships. Wth a navigating tanker, various forc
act on the 5 hull. For exanple, the hull itself is subjecteg 3 i3
| ongi t udi nal bendi ng nmoment and torsional forces, the outer bOngzfﬁ?a&I
and-the outer side.plating to the pressure of water, and the inner bottom
plating and side wall of the hold=(bdit tank) to the load of oil cargo under
gravity. To 10 withstand these forces, the hull includes a |arge nunber of
structural nenbers such as | | al ' opgtjudi nal s, bottom

| ongi tudi nal, central gircji(¥yy it I SR di nallly of the ship
and transverses (that is, transverse frames) -(side transverses, bottom
15 transverses, etc)pREOWrdadd# aDaventadlon Ofelhiteshity Antidnsasesyd such
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hul | - i nvol veateayi and [theblismer Hehtom plating and side wall of the
NG hold (oil tank) to the load of oil cargo under gravity. To
10 withstand these forces; the hull includes a large number of
structural members éuch as longitudinals (side
longitudinals, bottom longitudinal, central girders, etc)

extending longitudinally of the ship and transverses (that

is, transverse'frames) (side transverses, bottom
15 transverses, etc) provided transversely of the ship. In the
case of such a structure, however, longitudinals and
transverses are proVided in an intersecting arrangement, so
that difficulties are encountered in building the hull by
automatic work procedures (e.g., automatic welding). To
20 assure automatic work'procédures, therefore, we have
conceived the transverse-frameless ship, that is, a ship of
a double shell structure which comprises inner and outer -
hull platings connected by plate-to-plate longitudinals and
no transverses except for transverse bulkheads which extend
25 the full depth of the ship and which are spaced apart
longitudinally. Nevertheless, use of the double shell
structure for the hull involves various problems. For
example, when the double shell structure is used only for
the bottom of a ship of conventional construction, an
30 external force acting on the outer side plating is
transmitted to the bottom portion tﬁrough transverses
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~provided inside the outer side plating,



exanpl e, when the double shell structure is used only for the bottom of a

ship ,
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gf sonventional construction, an 30 external forceracting.on the outer
jng is transnmtted to the ‘bottom portion through transverses

nsi de the outer side plating, -2- but the inner ahd outer-
pl atings will. buckle because the bottom portion has no transverse.

rsely if the double shell structure is used.for the side portion only,\
ternal force acting on the bqgttom and -delivered to the 5 si de :
portion through bottom transverses will buckle the inner and outer side

ngs because the side portion has no transverse, The present
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The present invention seeks to provide a transverse
frameless ship which has a double shell structure comprising
an inner hull plating and an outer hull plating connected
thereto by plateétoéplaté'longitudinals only except for
transverse'bulkheads and which is nevertheless free of the
problem of buckling of the inner and outer platings, the
double shell structure having an interior space which is
advantageouély used owing to the absence of transverses.

According to the present invention there is

‘pro#ided a ship <comprising at least at opposite side

.20

portions and a bottom portion a double shell structure
consisting of an inner hull plating and an outer hull
plating, transverse bulkheads extending the full depth of
the ship and spaced apart longitudinally of the ship and

" fixed to said inner and outer hull platings, and a plurality
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of plate-to-plate longitudinals fixed to said transverse
bulkhéads, said inner and outer hull platings being
connected together solely by the longitudinals and by the
bulkheads, the bottom portion having a space defined by at
least two plate—tb—plate longitudinals and divided by a
partition into at.least one upper chamber means and a lower
chamber means, wherein the or each upper chamber means is
subdivided by a second partition into a first upper chamber
and a second upper chamber, and the first and second upper
chambers are adapted for passing different fluids
individually therethrough.
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20, plating, transverse bul kheads extending the full depth of the ship and
spaced apart longitudinally of the ship and fixed to said inner and e er -
hul | ‘platings, and a plurality of plate-to-plate |ongitudinals fi
sai d transverse bul kheads, said inner and outer hull platings being
connected together solely by the | ongitudinals and by the bul kheads, the
bétfom portion having a space defined by at |east two plate-to- plate

| ongi tudinals and divided by a partition into at |east one upper chanber
means and a | ower chanber neans, wherein the or each upper chanber neans is
30 subdi vided by a second partition |nto a first upper chanber .and a second
upper chanber, and the first and secofid? upper chanbers are adapted for
passi ng different fluids i ndi vidual |y therethrough. -3- Wth the

structure described wfle'he%h%r NP r § OF G Pe adldgtd ed heahuldx trmdle mbed.
t hrough the pl ate-to- ate _longit | s tra s rse_bul khead
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pl atings frplabeckohgitudShabe and Ehettnmswérsdndmbdmmdsjsihm have he
pl ate-to-pl gﬁge g%mg ugtpgﬁgffﬁs yt lth’e§§ﬂ¥a révkht %h%hqm%'n dde Sut e NO

need to pro i ona t ranspo g pi ng. Further because the
doubl e shel platingsufcamdugkl P@Q-nnélmlagl epsE oRE8 &F Khserspages

plating whi gasdn&d by the plate-to-plate longitudinals is utilised as a
fluid channel, there is no need to provide additional fluid
’ transportlng piping. _ :
\\/ Further because the double shell structure has an
10 inner hull plating and an outer hull piating which are
'connectea together substantially by plate-to-plate
longitudinals only except for the transverse bulkheads, a
transverse frameless ship has the following advantages:
(1) Absence of transverses decreases the number
15 ©of components, while the absence of intersections between
the longitudinals makes it possible to build the hull by
automatic work procedures (e.g. automatic welding) with a
greatly improved efficiency, further facilitating perfect
inspection of the space defined by the inner and outer hull
20 platings.




~;Connected t oget her substantially by plate-to-plate |ongitudinals onIy

for. the transverse bul kheads, a transverse franel ess ship has the
“advant ages: (1) Absence of transverses decreases the number 15
nents, while the absence of intersections between the |ongitudinals
It possible to build the hull by automatic work procedures (e.g.
automatic welding) with a greatly |nproved efficiency, further faC|I|tat|ng#

per f ect |0§Pect|on of_%% cgﬂg?nge 1EP81£Q Erpapd Quter hull 20
. te-

pl atings. ate longitudi nals have no
inter SECtirH{h'%é@cttﬁohEaﬂ§¥ﬁr§§§nsxFé@§é‘d n&ﬂa&kangl ﬂabheoia@&w\mﬂ&l: ot her wi se
result from stress concentration at such. intersections. 5

Spaces defiduiall therhE sk NAesu BB dE i &3t dedsl cphethngataon alt vi ded by t he
plate-to-plate longitudinals only can be utilized as ballast tanks.

Mor eover , sudte iblelrgsettian&, which is not divided by transverses
Iongltudlnally of the ship drains conpletely with ease. (4) Even
if & flant@ble |ﬁqap§SOﬁe§a5e@rhxnﬁherﬂynessanéteuaespaekﬁtﬁ%%ﬁ&ﬂﬁ%rua| nner
and outer hull platings owi.ng to dama 0 %g lnner | ating, the liquid or
gas can bRn@eitided gt ?aﬁ\'?]r?&eg%«i’@ét‘f P&t ﬂ‘é’t ¥ G} &%l osi on hazard
since theééiilzég)gérgaiigggetgﬁgéglrﬁbreover, the ballast tank,

which is not divided by transverses longitudinally of the
shié drains:completely with ease.
10 (4) ~ Even if a flammable liquid or gas should ingress
into a space between the inner aﬁd outer hull platings
owing to damage to the inner plating,'the liquid or gas
can be easiiy drawn-off from the space to elimiﬁate an
explosion hazard since there is no transverse dividing
15 the space longitudinally of £he'shi9.
(5)  Absence of tranéverses facilitates stress analysis"
for the hull and assures a rational arrangement of
components for a weight reduction.
(6) The double shell structure prevents outflow of | ;J/
20 cargo oil in the event of a collision with other ship
or stranding. k
(7) Since the hold has no inside projections such
as stiffeners, the inside wall of the hold can be coated,
washed or.stripped efficiently and properly and is_

25 smaller in the surface area to be coated.



15 .. the space longitudinally of the ship. (5) Absence of transverses
facilitates stress.analysis for the hull and assures a rational arrangenent

of conmponents for a:weight reduction. (6) The doubl e shell structure _\
prevent s‘ out fl ow of- 20 cargo oil in the event of a collision with gthat
shi<p or stranding. (7) Since the hold has no inside projections s QK
stwffeners, the inside wall of the hold can be coated, washed or strip
efficiently and properly and is 25 smal ler in“the surface area to be
coat ed. 5 Vari-ous features and advantages of the present invention will

becone apparent fromthe follow ng description of enbodinments with
reference to the acconpanying drawings, in which:- Fig. 1 is a diagramin
transverse section schematically showing the overall construction of a
transverse-framel ess ship according to ah enbodi nent of -the invention; Fig.
2 is a fragnentary diagramin transverse section show ng the ship; Fig. 3
Is a diagramin section taken_along the line lIl-I1l in Eig. 2; Fig. 4 1is a
invention will become apparent from the following

> description of embodiments with reference to the
accompanying drawings, in which:-
5 | Fig. 1 is a diagram in transverse section
schematically showing the overall construction of a
\_/ transverse-frameless ship according to an embodiment of the
invention; '
Fig. 2 is a fragmentary diagram in transverse
1O  section showing the ship; | )
_ Fig. 3 is a diagram in section taken along the line
III-IITI in Fig. 2; .
Fig. 4 is a fragmentary diagram in transverse
section showing a transverse-frameless ship according to
i¥ another embodiment of the invention; and o
Fig. 5 is a diagram in section taken along the line
V-V in Fig. 4. .
With reference to Fig. 1, indicated at 1 is a
transverse-frameless ship such as a tanker. The tanker 1
_ N 20 has opposite side portions and a bottom portion defining
holds 2 and each. having a double shell structure which
comprises an inner hull plating 3 and an outer hull plating.
The inner hull plating 3 and the outer hull plating 4 are

~ connected together only by.plate—to-plate longitudinals 5
25~ extending longitudinally of the ship and by transverse
bulkheads. '

As seen in Figs. 2 and 3, the bottom portion has



?;“&géﬁﬁbﬁ;éhom[ng a.transverse-framel ess shi.p according to another enbodynent
-Pigﬁﬁi'znghNEntion; and Fig. 5 is a diagramin section taken along the |ine
X

V-Yitir ¥ig.” 4. Wth-reference to Fig. 1, indicated at 1 isra " _
- tr vof se-framel ess ship such as a tanker. The tanker 1 has opposité side
- port¥ons and a bottom portion defining holds 2 and each having a doubl e \
- shel |l structure which conprisses an inner hull plating 3 and an outer hul | ‘e
 plating. The inner hull platfiAg 3 and the outer hull plating 4 are
- connect edt tHietarnt@ll poryighaod- thepship thres tadfjawdet Tomeettiagdi ng
Iongituqhg?lj of the ship and by transverse bul kheads. As seen in Figs. 2
and 3, t ?kﬁQQiﬂﬁiﬁwﬁAoﬂeﬁ&§lng tyo spacee ehenehstwaan.d ofash oife ship
t hree adj,acent_-connectj.ng .l qngi tudi nal s. A defj ning two spaces
therebet%é%nﬁp%§§ﬁ1%ﬁ 4?ng§§agxsaigaﬁFﬁF{@RI VD AR (YRRST hamb8ran upper

chamber I gﬁgg I o8. er serves as 5 a
channel -fipa?ng %Ilwg sggh as?wgt'er,;ﬁgi#ggg%t%ggﬁo e.yfce oreh r?&l y the inner .
hul | 5pl a4 i diarhel fﬁzcgnlfga&anguhﬁn%fwat%ﬂi% cﬁsa‘f](rﬁ% Ligee in the center)

and the partitions 6 defining the upper are designed to

have a tAdedutissyisuithecianert Ruldt praeityt e 4Hd eiditleddivigd 1mgIsUre, 10
with a corrosion all owance consi der ed. ndicated at 9 are
tudinals 5 (only three in the center) and the partitions 6

defining thg upper flﬂid channels 7 are designed to have a
thickness sufficient to withstand the internal fluid pressure, : ;ﬂ}
10 with a corrosion allowance considered. indicated at 9 are
weight redﬁction holes formed in the connecting longitudinals
5A.of the botfom portiqn, and at 10 are buckling preventing,
longitudinal stiffeners attached té the bottom portion
- connecting longitudinals 5a other than the three central
15 longitudinals.
Unlike the conventional'hull structure, the double
shell structure has no transverses, so that the inner hull
.plating 3 and the outer hull plating 4 have reduced strength |
against buckling. To compensate for this, the connecting - -/
20 longitudinals 5 are provided in.a larger number with a o
smallér spécing. fFarthér because of such arrangement,
other small lonéitudinals are dispensed with. The force
acting on the connecting longitudinal 5A of the bottom por-

tion will not be delivered to the inner and outer side

25 platings 3, 4 bec;ﬁse of absence of transverses. -Conversely



Melght reﬂﬂgthn holes formed .in the connecting |ongitudinals 5A of the
Zbottohiportlen,“and at 40 are ‘buckling preventing, -longitudinal -stiffeners
attached to _the bottom portion -connecting |ongitudinals 5A other than the_
three central 15 | ongi tudi nal-s.. Unlike the conventional hull structure »
-t he. doubl e shel I.-structure has no transyerses, so that the inner hul
plati ng 3 and the outer hull plating Z have reduced strengt h agai nst

buckling. T te for.this, th
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absence of transverses. -Conversel y the force acting on t connectlng

| ongi t udi nal 5Bwithgt 86 thélcalpgdride®pfiddanser@est.r a868ht £68cé9 4ke dxwer
and outer bottomplatings 3, 4 or to the upper deck portion simlarly ow ng
t0 the abséncetuvhnsmihtedrsesthSuftoritoraes rear tiranSveraashilkissads 1haf
front and rear transverse bul kheads 11 of the hold 2, so that the
transverse buIKREahglélzar%Octhatﬁﬁhﬁunﬂﬁyawangﬁnbsi&beadsolleaample t he
bul kheads ‘11 are nade of  corru ated plates so as to_ withstand.forces acting

in any directi SAETOARANALRITY nfonRadn aIF°Eo£xi’8P13rreFrB§r§“h‘Flé31ﬂ%v“ded
arounq the bu'%QSaggde Peéégghgaégﬁ;plates so as to w1thstand forces

e acting in. any directlon. When required, structural box

\y/_

10 members are érovided around the‘bulkheads. The upper deck .
-plating 12 shown has substantially the same structure as
heretofore used and is therefore provided with reinforcing
members as suitably arranged (not shown).
Although the bottom portion and the opposite side,
15 portions oniy are adapted to have.thé double shell étructure'
according to the above embodiment, the upper deck portion
may of course have such a double éhell structure similarly.
The f£luid channels, which are positioned close to the hull
" center line in the bottom portion, may be positioned closer
20 to one side of ihe ship. The fluid channels are not always
limited to two in hamber; any number of fluid channels can
be provided as required. Furthermore, fluid piping may Se
provided in the space defined by the connecting longitudi-
nals 5A.

25. o " With reference to Figs. 4 and 5 showing another -
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" pl-gtiing 12 shown. has substantially the same structure as heretofore used

""""'g§erefpre provi ded with reinforcing nenbers as suitably arranged

floln). ‘Al though the bottom portion and the opposite side 15 .

2 only are adapted to have the double shell structure according to

t he above -enbodi nent, the upper-deek portion may of course have such a £
doubl e shel]l structure similarly. The fluid channels, which are positionedwt

~close to the hull center l[ine in the bottomportion, may be positioned

cl oser Zmbodigenteofi §BeoinVRBLiANp LW RPIIRE AL ARFANEG DY not al ways
limted to two j.n nunber; any.nunber of f]Juid channel s-can be pravided as

r equi r eERESS : CPF‘BF8¥M§_F£‘§“%§/“%’E“%%\A}U€H‘ it}e[ ﬁ(?“?ﬁé-g@%def i ned by
the connecti : i .- I 25 ' fer o Figs. 4
and 5 s rotaea Bortdon B2 3 Shupl] pach of the sildchd dAVIRAMC 0T
defined diy 4 hi6aadi328RE 0ROBNEAAT A0sb Ot bl iom/As W e acenter of the
bottom portion of a ship. Each of the spaces is divided by a first

part§ti ofi ¥staiippers chambepaii, t B0Sefond Nigper Thdnbext 1 @RYd @hanber 7A, a
second upper chanber 7B and a -l1ower chanber 8. Different fluids are passed
t-hr ough-Xdwer ictstmbend 8secDafifeppat fhuibderard pHassnd Fdhiraughniihe when t he

ship is a tanker, the first upper chanber 7A is used for transporting the

car go oi#irqwﬂaqﬂtqngggcgﬁaegpggambers 72, 7B. For example, when _

the ship is a tanker, the first upper chamber 7A is used

for transporting the cargo oil._while-the second_upper | .Q.)
10 chamber 7B is usable for supplyihguand discharging water

ballast. Accordingly the double bottom is internally

provided:with a well 11 adapted to communicate with a

bottom portion-of the hold and éommunicating with the first

upper chamber 7A through. a connecting pipe 12. The second
15 upper chamber 7B communicates through a bellmouth 13 with

a ballast tank 14 provided in the interior of the double’

bottom. On the other hand, the lower chamber 8 is provided

with a docking bracket 15 conforming to the sectional shape

thereof. When the ship is supported on.g keel block 6 while \v/
20 in a dock, the docking bracket 15 serves to prevent the

double bottom froﬁ’&éforming under gravity.



10., chanber 7B is usable for supplying and di schargi ng water ballast.
Accordingly the double bottomis internally provided with a well 11 adapted
to comunicate with,a. bottom portion of the hold and comuni cating with
the first upper chanber 7A through a connecting pipe 12. The second 15
-upper thanber 7B comuni cates through a bellnouth 13 with a bal | ast thnk 14
provided in the interior of the double bottom On the other hand, é%%f}omer
chanmber 8 is provided with a docking bracket 15 confiormng to the Se ona
shape thereof. Wen the ship is supported on a keel block 6 while 20 in a
dock, the docking bracket 15 serves to prevent the double bottom from
deform ng under gravity. 9 CLAIMS: 1. A ship conprising at |east at
opposite side portions and a bottom portgon a double shell structure
consisting of an inner hull plating and an outer hull plating, transverse
bul kheads exdgnMsyg the full depth 5 of the ship and spaced apart

l ongi tudi nal Ty of the ship and fixed to said inner and outer hull platings,
ahd a plurality of plate-to-plate longitudinals fixed to said transverse
bul kheads, said inner and outer hull platings_being connected together

sol ely by the. l.ongit ddi 9hL® FRmMBYFiigiendoathulrRSdds2 bt IRPRBELGA pBiteon

havi ng a spaced defined by at |east two plate-to-pla | ongi di nal s and
di.vi dgd bypaportions andya bottom porgion a ou%:ie sgeif :

structure consisting of an inner hull plating and an outer
-hull plating, transverse bulkheads extendiné the full depth
5. of the ship and spaced apart longitudinally of the ship and
fixed to said inner and outer hull platings, and a plurality
of plate-to-platé'longitudinals fixed to Said transverse
bulkheads, said innef and outer hull platings being
connected togethef solely bf the longitudinals and by the .
10 bulkheads, the bottom portion having a spaced defined by at
least two plate-to-plate longitudinals and divided by a
partition into at least one upper chamber means and a lower
chamber means, wherein the 6r each upper chambers means is
"\ subdivided by a seéond partition into a first upper chamber
| 15 and a second upper chamber, and the first and second upper
chambers are adapted for passing different £fluids

individually therethrough

2. A ship as defined in claim 1 wherein the or each
first upper chamber communicates through a connecting pipe

20 with a well formed in the bottom portion.

I



partition into at |east one upper chanber means and a | ower chamber neans,
mhereln t he .or each upper chanbers neans is subdivided-by a second
“partitipn into a first upper chanber 15 and a second upper chanber, and -
‘the 2 and second upper chanbers are adapted for passing different -
d:L ndi vi dual | y therethrough 2. A ship as defined in claim1
pipe 20 with a well fornmed in the bottom portion. - 10 3. A ship as
defined in any one of clainms 1 to 3, wherein the or each second upper

he or each first upper chanber communicates through a connecting o

chanber communi cates through a bellnmouth with a ballast tank fornmed in the

bottom portion. 5 4. A ship as defined in any one of clains 1 to 3
wherein the | ower chanber is provhged with a docking bracket conformng to
its sectional shape. 5. A sh substantially as described herein with
reference to and as illustrated in Figures 1'to 3 of Figures 10 1 to 3 as
nodi fied by Figures 4 and 5 of the acconpanyi ng draw ngs.

3. A ship as defined in any one of claims 1 to 3,

wherein the or each second upper chamber communicates

through a'bellmouth.with.a ballast tank formed in the

bottom portion.

5 4, A ship as defined in any one of claims 1 to 3
. wherein the lower chamber is provided with a docking bracket

conforming to its sectional shape.

5. A ship substantially as described herein with
reference to and as illustrated in Figures 1 to 3 of Figures
10 1 to 3 as modified by Figures 4 and 5 of the accompanying

drawings.
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