Transverse-franel,ess Ship The present invention relates to ships and nore
particularly to the hull construction of cargo ships such as tankers and
the like. When at’ sea, a tanker is subject to the influence 5 of various
force 4:§uch as for exanple |ongitudinal bending noment and torsion, water
press ﬁé/“gainst Its bottom and side platings, and |oad fromthe mejp t,qt
the cargo oil as sustained by the inner bottom plating and side wal +s gﬂ” 3%
its cargo holds (oil tanks). In order to cope with these 10 forces, the
hul | of the tanker includes a nultipliqty of |ongitudinals (such as side
:ongihudinags, bottom | ongi tudi nals, and central girders) extending in the
engt hwi se direction thereof tenli CA o] ansverse (such as side
and bottom transverses) exte Qﬂsg Epr S1bdssni e directign t her eof .
I'n such hull. construction, however, |ongitudinals and transverses are
arranged in crossingphal ddRntaNthddn €18he IS S8t @BAITRIS 0And X@réai n
wor ks (such as, for, exanple _megd g) inyolved in the process_of ;
shi pbui I di n@articuazlyote; ket uhchPPF FRA "?ﬂe"au?‘?)frﬁ?i§§f?ﬁns%?ns%%h
\tNOF ks, ther ]:dd?rﬁl.rst kedpiasedtikieovent ors have come to the concept of a
ransverse franel ess, Pt s, a ' d%ﬁg% | 4+, S OB, LQN
havi ng | ongi t udi nal s '@%hnéactt P’%a't h% Tﬁ?\‘gépag’% gsut r ‘ﬁl%wp#%‘?egﬁgjr:]‘g&%%‘g
transverSes ofexxagiousorf EEasarid s3s bipknessErlni tansktedtnahettfindept h
of the ship Mt QarkPESE e tvh0881 bitdsBakby agaliowtveitst hetaddaptand

Qb side platings, and load from the weight of the cargo oil as
sustained bv the inner bottom plating and side walls of its
cargo holds (oil tanks). 1In order to cope with taese

10 forces, the hull of the tanker includes a multislicity of
longitudinals {(such as side longitudinals, bottom
loagitudinals, ang éentral girders) extending in the
lengthwise direction thereof and a aultiplicity of
transversa (such as side and Ddottoa tragsverses) extendiﬁg

15 in the widthwise. direction thereof. In such hull.
construction, however, longituiinalé and transverses are
arrangad in crossing relation, and this prevents
automatization of certéin works (such as, for exaaple,
welding) involved in the process of shipbuilding. With a _

%b 20 view to facilitating the automatization of such works, _
therefors, the present inventors hava com2 to the concept of
a transverse frameless ship, that is, a ship of a Jdouble
hull construction having longitudinals connecting the inner
and outer hull plates and no transverses except for

25 transverse bulkheads which extend the full depth of the ship
and are spaced apart longitudinally. Howsver, the adoption
of such double-hull construction for a ship involves various
problems to be solved. For example, if said double hull
construction is employed for the bottom portion only of a

30 ship of a conventional type, the trouble is that as external
forces exerted on the outer side - plating are transmitted
to the bottom portion through the transverses disposed



of - such doubl e- hul:l constructlon for a ship involves various problens to
sol ved. For exanple . f said double hull construction is enployed for
botton1port|on only of a 30 ship of a conventional type, the trouble is
that as external forces exerted on the outer side - plating are transmit
to the bottom portion through the transverses di sposed -2- 'inside the
outer side - plating, they would collapse the inner and outer platings of

t he bottom portion which has no trangverse di sposed therei-n in the

wi dt hwi se direction of the ship. Simlarly, if said double hul
construction is 5 enpl oyed for the side portions only of the ship, as

ext ernal forcesnsidet ethenotherbatitdan popﬂ.'ad:mng;ethegnmﬂ.ﬁe@o\‘ldapbe dahake
portions throu e h& 3 S S Qf t L t hey. woul d
col | apse the |%E%%Pan%éo§§¥§¥ ?@hf&? f? ’ﬂﬁ% po tlons wﬁﬁgﬁhhgéé ﬁ%
transverse d|5§6§ééWﬂﬁﬁ%ﬂ¢#§B°Fﬁdt éeVEFﬂléaltéﬁré@@ﬁ@ﬂlsﬁc@GF@FﬁQOFOOFhe

present inventqa kRehe |$iP{1Q\é.|rd. &‘Shdaﬁcpcﬁmﬁlfé Mgk 2 é&i’éﬁr@étiéﬁ i'sde
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extending the far¢°sleepxdart)édsdsnpthmda<s¢iacm3cbdmlgm tﬂtlmaﬁﬁq,nsmﬁtttled ol thand
fixed to said bﬂ&&rnéEEkéﬁﬁfﬁhéBﬂéh At rAGSverdld 48s5b4ER! 1d %l vottom

plate to-plate
portion, they would collapsa the inner and outer platings of

U th2 side portions which have no transverse disposad therein
10 "in the vertical direction. '

Accordlng to th=2 present inventlon there is
orovided a ship compr151ng at least at its side portions and
bottom portion a double hull construction conszstlng of an
inner hull plating and an outer hull plating, transverse

15 bulkheads extending the full depth of ship and snpaced
longitudinally of thé ship and fixed to said inner aad outer
hull Dlatings, and a olurallty cf plate-to-plate
,longitudinals fixed to said transverse bulkheads, said inner

and outar hull platings being connectad together solely by

20 the lbngitud*nals except by the bulkheads, at lsast one of
said connectlng longltudlnals being reinforced by anti-

\_J ' buckling means comprising at least one straight bar
' | extending widthwise of the corresponding connactxng'
longitudlnal. _ ' '

25 : According to this arrangement, it is possible to
allow any external forces exerted to the ship to be
transmitted to rigidly constructed bulkxheads through plate-
to-platé longitudinals so as.to protact the inner ané outer
hull platings from buckling. Further, the fact that the ship

30 is of double hull construction in which the inner and outer
hull platings axre integrally connected together essantially
by plate-to-plate longitudinéls only affords the following
advantages: '
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Iongitudinéls fixed to said transverse bul kheads, said inner. and outer hul

~ngs bei ng connect ed together solely by 20 the longitudinals except by
thgzgagkheads at | east one of said connecting | ongi t udi nal § bei ng .
rei ced by anti- buckling nmeans conprising at |east one straight bar
extendi ng wi dt hwi se of the correspondi ng connecting |ongitudinal. 25 -

According to this arrangenent, it is possible to al]ow any external forces
exerted to the ship to be transnitgeg to rigidly constructed bul kheads
through plate- to-plate longitudinals so as to protect the inner and outer
hul I platings from buckling. Further, the fact that the ship 30 is of
doubl e hull construction in which the inner and outer hull platings are
integrally connected together essentially by plate-to-plate |ongitudinals

only affords the fP’l bOW' “ﬁhé‘%%@bﬁ&@sof trafisvebses Y30 Ofer
transver ses neans smal | er nunber - of nponents; and the absence of

connect i nGWRRR t?lﬁl FRATIPBRDFT 52t e?géctQ%gnﬁrea?Fy%‘FFr&t‘&
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i nspection o paces néd en the inn and “out bl atings.
5 example) ianvolved in the orocess of shlnbuildlng and also

permits easy and cowplatellnsaectlon of spaces deflned
between the inner and outar hull 3lat11cs. . .
(2) Tha absenc=2 of connecting longitudlnal - (>
transverse intersections eliminates 0055101e crack
10 occurrences due to stress concentraticﬁ at any such inter-
section. _ .
(3) Snaces partltloned only by plate-to-plate
long1tudi1als oetween the inner and outar hull nlatlngs can
be utilised as ballast tanks. Furthermore, the fact that
15 none of sucn ballast tank§ are partitioned by transverses-in
the lengthwise ' 7 '



(2) The absence of’ connecti ng longitudinal - transverse intersections

el i mnates possi'ble ¢rack 10 occurrences due to stress concentration at

- anry such i nter- section. (3) Spaces partitioned only by plate-to-pl ‘\\
Iongltudbna1s bet ween the inner.and outer hull platings can be utilise¢d

bat | ast ‘tanks. Furthernore, the fact that 15 none of such ballast ta

are~partitioned by transverses in the | engtdhw se -4- direction of the

ship facilitates conplete dlscharge of water ballast. (4) In the event that

any conbustible liquid or gas in any of the holds of the ship should enter

~the spaces between 5 the inner and outer hull plati é%e a resultfpf a
damage caused dérensipanef Bue| shipt faRilLiRteS iQRRRE 3&? SHy be

expel | ed therefrom ﬁ Ei gone of the spaces are partitioned by transverses
in the |ongituWRR&r Bfledd and accordingly the ship can be protected

e ¥t at oo siroes 2R 3b, S 87hE; chgt dh CRRNCE Vo AR [B0Ras 1n
reasonabl e arr gagegRpnnael n62AROBL tRe [ Sh1h NENMIPBBLEY i HPadew WtweRn
5 the inner and outer hull platings as a result of a damage
caused to the inmer hull plating, such liquid or gas can
easilj be expelled therefron, since none of the gpaces are
partitioned by transverses in the longitndinal direction,
and accordingly the ship can be-proteeted against the,danger
10 of explosion. | | '

- (S)lThe absence of transverses facilitates stress
analysis of'the null'oonstruction and thns permits more
reasonable arrangement of components for the purpose of-
‘weight reduction. _

15 (6) The double hull construction prevents the run off
of cargo oil in the event of a collision with any other
- "'ship or of stranding. | |
| (7) The absence of any such projection as stiffener or
the like in the interior of any of the holds permits efficient
20 and accurate painting, cleaning, and/or stripping of the
hold interior. That also means reduced painting area.
These and other features and advantages of the invention
will become apparent from the rollowing description of

25

‘ -chssi:w
| 03 AuG 1987



15 ~ (6) The doubl e hul

construction prevents the run off of cargo oi

.

in the event of a collision with any other ship or of strandifg.~(7) The
abseficeypf any such projection as stiffener or the like in the interior of
any \of.-¥he hol ds pernits efficient 20 and accurate painting, cleaning,

and/ stripping of the hold interior. That also nmeans reduced painting

area. These and other features and advangages of the invention wll
apparent fromthe follow ng description of enbodine
- wWith the acconpanying drawngs. 25 in which [err] RECElIVED 03 AUG 1987
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connecti on

FIG 1°is a cross-sectional view of one formof hull construction enbodying
the invention; FI.G 2 |Q a longi tudinal section of the hull construction;
FIG 3 is a cros&&ectl dfap vreﬁsweaﬁépne?- véewm of ene| feomsef hulbn

according to the iny ntlon to,7 ncl usi ve, are perspective views
showi ng var iS¢ e&WPPY Hgklpﬁgiﬁ¥5ﬁ§ipﬁw connectlng longi -
tudi nal s

el evati onsPlr eGgpe%E | Cgﬁ? ig]%wiﬁghlﬂﬁglﬁln%?ﬁ%cggogl gfg' gﬁ kﬁ*ﬁ’% ?r%}%ﬁgu 1on;

connectlng |0n9'@ﬂ@'”®fis a eross-sectional view of another form of hull
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construction according to the invention,

FIGS. 4 to 7, inclusive, are perspective vieus showing
various forms of anti-buckling means forpconnecting longi-
'tudinals, | o | o -

" PIGS. 8 and 9 ave sectional views in side and front

_elevations respectively showing other forms of anti-buckling

means for connecting longitudinals,

FIG._1O is a perspective view of anti-buckling means
for inner and outer.hull-platings; i
" PIG. 11 i3 a perspective view showing a buckling mode
of said anti-buckling means ; | |

FIG. 12 is a perspective view showing a buekling mode
in the case of there being provided no anti-buokling means;

. FIGS. 13 to 15, inclusive, are front sectional views -
showing other forms of anti-buckling means for inner and outer
hull platings.

In the drawings, it is to be noted, like reference
numerals designate like or corresponding parts throughout.

Referring first to FIGS. 1 and 2, numeral 1 designates

S a ship, or a tanker, for example. In the tanker 1, portions

thereof defining holds 2 are comprised of a double hull

;J



PIG 10 is,a-perspectlve vi ew of anti-buckling neans for inner and outer
hul | “platings; PIG /11 is a perspectlve vi ew show ng a buckling node
sai d anti-buckling neans; FIG 12 is a perspective view showi ng a bu
node in the case of there being provided no anti-buckling nmeans; F
tg 15, Inclusive, are front sectional V|gmg showi ng ot her forns of
antt - buckl i ng means for inner and outer 20 hull platings. In the draw ngs,
it is to be noted, like reference nunerals designate |ike or correspondi ng
parts throughout. Referring first to FIGS. 1 and 2, nuneral 1 designates a
ship, or a tanker, for exanple. |In the tanker 1, portions 25 thereof

defini ng hoIckcdhamaniﬁqn|Q§n$iﬂ*i§sd@ﬁbﬁ6 dnner hu116platén8t3u%¥¢oﬁp

consisting of an inner__hull plating 3 and an outer hull ect ed
t oget her esser@$E8T Bl Q42 W&&n%@@ﬂeﬁéeﬂoﬁgﬁﬁ ﬁaF§sgngiFﬂ the -

const ructtont MY HATGRE Fetiadinal® B idalend, L-EER, i%’v%%‘%@ -
di sposed thergj oﬁ? eér(\ﬂhﬁll 3 iﬁl : j% e 115 %uge%rllg%r ?Eig?.hcgﬁvﬁﬁﬁibﬁﬂff huI I

plating 3 and ¢ agal nst buc no conpensating
means are r oAgEr. c SystiRie Hfor, FHE WIAlY 3B alckordbace witRAN¢Rei ISvention

has no tranéverse disposed therein, which fact would mean

reduced strength of the inner hull plating 3 and outer hull
plating 4 against buckling, if no compensating mégns are
provided. By way of compensation, thergfbre, connecting
10 longitudinals 5 are arranged in a laiger number, with the
individual longitudinals narrowly spaced from oﬁe another;
and accordinglj miﬁor other longitudinals are dispensed
with.. Since no transverse is provided,'rorcea exerted on
‘the connecting longituﬁinals 5 in the bottom portion of the
15 ship do not extend to the inner and outer hull platings 3, 4
of the side portions. For same reason, forces exerted on
the connected longitqdinals S5 in the side portions do not
'exjtgnd to the inner and oufe_f hull platings 3, 4 of the bottom
po;fioﬁ or upper deck portion. Instead; all these forces
20 are transmitted from the bottom portion to the upper deck
portion, or :rom.one'side portion to the-ofher side porfion,
through the: transverse bulkheads 6 separating the individual
holds 2 from one another. As such, the transverse bulkheads 6
'_are reinforced accordingly. For example, each bulkhead 6 is .
25 constructed of a corrugated plate, with reinforcement ribs
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bul kheads. cPEeSSaby; 18 oo e tie 0k, 8 Y AN likiecll B By well, |
the transveysenQyhkicanniHiréLtiMal WLO AL ofsided Y. Fuaithergal ®oxkach

10 ImﬁEﬁtu
Iong(;ﬁg?nals narrow y spaced from one anot her;

dinals 5 are arranged in a larger number, with the individual

and accor.di ngl'y M nor: ot her
H'nals are dispensed with.. Since no transverse is provided, forces =
exerted on the connecting longitudinals 5 in the bottomportion of*the 15
ship @6 not extend to the inner and outer hull platings 3, 4 of the side
portions.. For sane reason, forces exert &d =on the connected |ongitudinals
in the side portions do not extend to the inner and outer hull- platings 3,

-
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ttom portion or upper deck portion. Instead, all these forces 20
tted fromthe bottomportion to the upper deck portion, or from

bul khead 6 is 25 <constructed of a corrugated plate, wth reinforcenent

ribs proshdpedi stoucture nhayrvefprovidédtaddumd thehcndrhgatedwvplate as

wi thstand o

structure nmequérepdevi Seawarbyroumenalk of ranmtlsghtening

nuner al % a
5. The ship
2, except t
constructio
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mi di rectional external forces. Further, a box7- shaped

re |ightening holes

hodes mawvidedwn by

I.-ded 5 on-each connecting | ongitudi nal

OF OV
°§h6ﬁﬁhiﬁ°FPEPténSSI$%E4ﬁ?Q%Na¥M5h t he one shown in FIGS. 1 and

Eat tEﬁe”Bﬁ% gﬁgvi}n.p%tff@.t?e{se Oldérftfcoél Ov;iﬁowée'&%l Ishown
in FIGS. 1 and 2, eicept that the upper deck pdrtion thereof
is not of double hull construction. . |
As Fig. 4 indicates, connect’ng longitudinals 5, and
more particularly those located in fhe Béttom'portion, may

" be reinforced by anti-buckling means 8 extending in the

lengthwise direction thereof. Each anti-buckling means 8

comprise a straight flat bar projecting perpendiculaily

" from the corresponding connecting longitudinal 5,-Ithis’

15

Ins¥ance,-each Iongitudinal 5 with anti-buckling means 8

has no lightening hole provided therein by reason of the

20

" 25

disposition of the anti-chkiing'means 8, though it is
possible to provide lightening holes in the longitudinal 5.
by suitébly selecting their size and poéitions. 

~ In Fig. 5, each connecting longitudinal 5 in the bottom
portién of the ship is reinforced by ahti-buckling means 8
exténding in the widthwise direction of the longitudinal §
over the full width thereof. In this case, too, anti-buckling

means 8' comprise straight flat bars prbjeéting pﬁﬁemﬂsdkwly .
from the corresponding éonnecting'longifﬁdiﬁal 5. Where such"
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As Fig. 4 indicates,. connecting longitudinals 5 and 10 nore particul ar]
those | ocated in the bottomportion, may be reinforced by anti-buckling:
neans 8 extending-in the | engthwi se direction thereof. Each anti - buckl
means 8 conprise a straight flat bar projecting perpendicularly fromthe
cﬁijesponding connecting longitudinal 5._ dn this 15 instance, each

‘longitudinal 5 with anti-buckling nmeans 8 has no |ightening hole provided
therein by reason of the disposition of the anti-buckling means 8, though
It is possible to provide lightening holes in the Iongitudinal 5 by

connect ] ng | oLBEPEALIE) SEEHTERE BT IAG Pogrs A 8ken POV AR or ced
ot uar ol E80CFaRReE R SO LM (oS Walf B 1ghteiitsly Horkder, 7

anti - buckl i ngppB3Rged’ tREFPLiA Sks SR THAN A ering ®BRllendisposed
perpedicularly 25 fromthe correspondi ng connecting |ongitudinal 5. Were

such - 8- | eentphl)ychétweenotioat stiaigh t Nl ate dars'may depuseddad, acach
connecting longitudinal 5 nmay have Ilgﬂienlng holes 7, 7 OVIded thereln
as shown. 5Th@anhghsenWh§1ho ke (o thew clighbaning \hojasRay | iddzgh: 1 at

i i 2ot for PR ARBEDAReAPT SERiVHAF ppGERomes. | O o e 1o b
Referring to FIG. 6, each connecting 1ongitudinal 5 in
~ the bottom portion of the ship has in combination one
1ongitudinally extending'anxi-buckling méans 8 and a plurality
10 (shown as a pair) of laterally extending anti-buckling
means 8'; In the instance shown, the lateral anti-buq}ing
~means 8' do not extend over the full width of the connecting
longitndinal 5 for reasons of their disposition. |
' In PIG. 7, each comnnecting longitudinal 5 in the bottom
15 portion has in combination a pair of longitudinally extending
anti-buckling means 8 and a plunality (shown as a pair) of
laterally extending anti-buckling means 8', -
In FIGS. 8 and 9, each connecting longitudinal 5 in the
bottom portion has in combination a pair of longitudinally
20 extending anti-buckling means 8 and a plurality of laterally
extending anti-buckling mesns 8', the latter anti-buckling
means 8° servlng for prevénting tne'formen anti-buckling
means from being inclined relative fo the connecting
longitudinal 5. | o

25  The inner hull plating 3 and outer hull plating 4,




ReferLL\% to FIG 6, each connecting IongltudlnaIIS I n the'botton1port|on

of - tH aglp has in conbi nati on one | ongitudinally extending antl-buckl1ng
mean 'B, d-a plurality 10 (shown as a pair) of laterally ext endi hg >
anti - KI i ng nmeans 8' In the instance shown, the lateral anti-buckling

means 8 do not extend over the full widtgh Lof t he connecting | ongitudinal 5=
for reasons of their disposition. In PIG” 7, each connecting | ongitudinal g’
in the bottom 15 portion has in conbi nation a pair of longitudinally .
extending anti-buckling means 8 and a plurality (shown as a pair) of

| aterally extending anti-buckling neans 8 . In FIGS.” 8 and 9, each

connecting Iﬂ%i%&@j_g 54 4 Mgt 8o PR def? cfiqij'gdrprbf'l%é rghq_%nblmgg-t haged pair

of | ongi tudi endi ng ant1 - I ng neans 8 and a plurality of
laterally exéﬁﬁﬂi-ﬁﬂclalling bihgdst s ry dmwséii ,cértrdladiyt e taelen- lkackl itwg neans
8" serving for preventing the fornmer anti-buckling nmeans from bei ng
inclined rel atjacend ¢onnacmdm5tloqgitndﬁnalhrﬁﬂanﬂ ex¥ending 1he thener hul

plating 3 and outer hull plating 4 %h& artlcularl in the bottom
portion of thenghhwisesdiresbiomtef H¥r& | §Hipmamh §bé&é&ﬂ§€ﬁt Bl y
bet ween eachEggﬁ 2& fgg&ékffnnegéén éongmpr 8|enal s rlg £ Uchbag' I n the

projecting perpendicularly from the inner hull plating 3
or outer hull plating 4, as the case may be. i;;
_ The provision of a straight flat bar 9 centrally
between each two adjacent connecting longitudinals 5, as
1oabove said, means that the center line between the longi-
| tudinals 5 may serve as a nodal line of buckling, the
resulting buckling being of such mode as illustrated in
FIG. 11. Thus, for the purpose of determining the redquired

" gauge of ‘steel plates 3, 4, therefore, the distance S between.

15the longitudinals % may be taken as 1/2 thereof. Accordingly,
the elastic buckling strength of the platings 3, 4 becomes
quadruple at the inverse square of said distance. Shown in s
FPIG., 12 is a mode of buckling in the case where ‘there 1is
provided no anti-buckling means.

20 In FIG. 13, the inner hull plating 3 and outer hnll
plating 4 are provided with anti-buckling means 9' having
an L-shaped section. )

. In FIG..14, the inner hull plating 3 and outer hull
plating 4 are provided with anti-buckling means 9" having
25a T—shaped section.
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| engt hwi se. direection of the ship, as PIG 10 illustrates. 5 Each ;
anti - buckl'i-ng neans.9 conprise a straight flat bar projecting ' o
perpendi cul’arly fromthe inner hull plating 3 or outer hull plating #
the case nay be. The provision of a straight flat bar 9 centrally bet
e@h two adj acent connecting |ongitudinglsy®,-as 1l0above said, neans
the center |ine between the longi- tudinals 5 may serve as a nodal |ine of
buckling, the resulting buckling being of such nobde as illustrated in FIG
11. Thus, for the purpose of determ ning the required gauge -of steel plates -
3, 4, therefore, the distance S between. 15the longitudinals 3 may be taken

as 1/ 2 thereof. Agﬁf%%bngﬁé LhE ghﬁéfiﬁuﬁycé#ésal tﬁ‘%HH*bdﬁef'ﬂ%ﬂ@ atings

3, 4 becomes quadr € at i nverse square di stance. Shown in FIG
. 12 is a nod | g i agetMNeh 1L Hes 1L 18g Pidun $laxh Meompprisi
anti-buckling%ﬁggﬁ?g?gohﬁg b?g§g§gg ?g, t he i nner riﬁ? platigg'S éﬂgroafgr
hul | plating 4taadghtofidedbairshpapallblckhengtopans 9° having an L-shaped
section. In FIG 14, the inner hull plating 3 and outer hull plating 4 are
provi ded with anti-buckling neans 9" having 25a T-shaped section. -10-
In FIG 15, the inner hull plating 3 and outer hul




plating 4 are provided with anti-buckling means 9 " 'conprising straight
flat” bgrs«paral l el thereto. RECEIVED 03 AUG 1987 - 1 1 CLAIMS: 1.7 A
shi.p prising at least at its side portion and bottom portion a double *
hul | ig%%gDUCtion consisting of an inner hull plating and an outer Hull —_
pl ati ng, *ransverse bul kheads extending the full depth of ship and spaced 5:;
|l ongitudinally of the ship and fixed to said inner and outer hull platings,
and a plurality of plate-to- plate longitudinals fixed to said transverse
bul kheads, said inner and outer hull platings being connected together
solely by the |ongitudinals except by the bul kheads, at |east one of 13
sai d connecting 1 ongitudinals being reinforced by anti- buckling neans
conprising at |east one straight bar epatending w dt hwi se of the
correspondi ngLAIMS®Cting longitudinal. 2. . - Aship as set forth in
claiml, -v\,he{.el n sal q\ bﬂ 015co:rﬁ3_g'e§1q‘% %?erleta@% fa/lg l't\@ %&'& Ofootrtﬁon and
correspondi ng* connect’l ng 1ongi udinae. o s §h|p as%ﬂntrlln &Sima
-or 2, wher ei'potoml portiomuekiipngleachnili gonkbrucbhpni sensistirgaselona
straight flafpner aull plating and an outer hull plating, transverse
bulkheads extending the £full depth of ship and spaced

longitudinally of the ship and fixed to said inner and outer

w

hull platings, and a p»lurality of plata-to-plat
longitudinals fixed to said transverse bulkheads, said inner -
and outer hull platings being connected together solely by '
the longitudinals except by the bulkﬁeads, at lzast one of

19 said connecting longitudinals being resinforcad by anti-
buckling msans comprising at least one straight bar.
extending widthwise of the correspendingy connacting

longitudinal.
2. A ship as set forth in claim 1, wherein said bar

15 extends over the full width of the corrssponding connecting
longitudinal. '
3. - A ship as forth in claim 1 or 2, wherein said anti- _
buckling means further comprises at least one straight £flat N

bar extending in tane lengthwise directiqn of the
20 corresponding connecting longitudinal. '

4. A shop as set forth in claim 3 wherein both said

widthwiée and lengthwisz2 anti-buckling bars project

perpendicularly from the correspondiny longitudinal and the

widthwise anti-»uckling bar acts to prevent the lengtn-wise
25 anti-buckling har from becoming inc.ined. '

wmm



bar- extending..in the lengthwise direction of the 20 corresponding
conngcti ng l'ongl tudi nal . 4. A shop as set forth in claim- 3 wherein
both ,said wi dthw se and | engt hwi se anti-buckling bars project «
perpéndicularly from the corresponding |ongitudinal and the wi dthyse.

nti-buckling bar acts to prevent the |length-wi se 25 anti-buckli g#r;
from becom ng i nclined. -12- 5. A ship substantially as desc
herein with reference to, and as illustrated in, Figures 1 and 2 or these-
Figures as nodified by any one or nore of Figures 3 to 15 of the
acconpanyi ng draw ngs. -12-

5. A ship substantially as described herein with reference
to, and as illustrated in, Figqures 1 and 2 or these Figures
as modified by any one or more of Figures 3 to 15 of

the accompanying'drawings.
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