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The hull of a ship is a highly-stressed box 
girder, which is subjected to positive and nega 
tive moments in a Sea-Way, When the vessel lies 
in a wave-hollow or on a wave-crest. It has pre 
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viously been assumed that the positive and nega 
tive moments caused by the Sea-Way are prac 
tically equal, and these moments have been cal 
culated under the assumption that the Wave 
height is 40 of the ship length for both Wave 
hollow and wave-crest. In accordance with this 
assumed loading, substantial compressive forces 
are calculated to exist in the deck, and, especial 
ly in the bottom. To carry these compressive 
stresses longitudinal framing was introduced in 
place of the transverse framing system. The 
greatest emphasis was laid on stiffening the bot 
tom against compressive loads, which was ac 
complished by arranging the transverse beams or 
frames with large spacing and the longitudinal 
frames with closer spacing. 
The construction. With longitudinal frames in 

the bottom has very Serious disadvantages. The 
longitudinal frames are very heavy, since they 
are simultaneously subjected to Water pressure 
and longitudinal stresses. Leading them through 
the bulkheads is attended With Serious difficul 
ties. In order to avoid leakage through the bulk 
heads, the longitudinal frames are made inter 
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Costal at the bulkheads. This leads to a new dif 
ficulty, since at the ends of these longitudinal 
frames excessively high stresses appear. In ad 
dition, Cargo Space is lost on account of the 
heavy and deep transverse frames. The previ 
ous types of longitudinally-framed construction 
are therefore expensive. 

Investigations on board a ship have shown that 
the assumptions, on which the construction of 
ships has previously been based, are not correct. 
By means of very careful measurements it has 
been determined that the positive moments re 
sulting from the waves, which cause compressive 
stresses in the deck, are much greater than the 
negative moments, which cause compressive 
stresses in the bottom. Consequently, for many 
types of ship it is fundamentally incorrect to stif 
fen the bottom, which is essentially very strong, 
with longitudinal members. 
In accordance with the invention, an improve 

ment in the construction of ships is claimed, 
Whereby in the upper flange of the ship girder, 
formed by the upper decks, longitudinal beams 
in conjunction with Widely-spaced transverse 
frames are to be utilized, While in the bottom no 
longitudinal frames are fitted; instead the bot 
tom is designed in conventional fashion with 

(C. 114-79) 
transverse framing at the usual spacing, and 
Widely-spaced longitudinal members, such as the 
vertical keel, side longitudinals and plate girders. 
This construction is without the disadvantages 
of the usual design. The upper flange, whose 
stresses under compression are determinative, is 
adequately stiffened. 
The deck, which forms the upper flange 

(strength deck), is in many ships above the bulk 
head deck. The longitudinal leams need not in 
these cases be led through the bulkheads. In the 
lower flange, where tension is the significant 
stress, there are no difficulties resulting from in 
tercostal longitudinals or leakage through the 
bulkheads to be feared. The loading of the bot 
tom plating is favorable, since the longitudinal 
stresses are uniformly distributed over the 
breadth, and no discontinuities occur because of 
intercostal longitudinals. 

It has been impossible to effectively carry the 
tensile and compressive forces in the longitudi 
nals in the bottom, which are large because of 
their large area, through the bulkheads. This 
difficulty does not occur in longitudinal deck 
beams, which are relatively light and which are 
not heavily loaded. There is therefore less diffi. 
culty in arranging the construction so as to per 
mit cutting the longitudinals without loss of con 
tinuity. 
The invention proposes therefore a new com 

bination of the longitudinal system of the 
strength deck and the topsides with the usual 
transverse System of framing in the bottom and 
Sides of the ship. 
The invention is shown in the accompanying 

drawing in the form of examples. 
t Fig. 1 shows Schematically a ship cross-sec 
O 

Fig. 2 a part of the stiffened strength deck to 
large scale. 

Fig. 3 a section of the strength deck along the 
longitudinal beams in accordance with the line 
A-B. 

Fig. 4 a view of a ship with a further develop 
ment of this hull construction to small scale. 
At the ends of the ship the deck has the usual 

transverse deck beams narrowly spaced with 
deck girders as shown in Figs. 1 to 3 of the dis 
closure. The other parts of the ship's hull are 
provided with the usual transverse side framing 
and the transverse floors in the bottom as de 
Scribed in the foregoing part. 

If the strength deck forms a part of an iso 
lated superstructure in the middle part of the 
ship Such as a bridge deck, the longitudinal sys 
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tem of the deck beams is Only employed in the 
superstructure. All other parts (as the other 
decks, the sides, the bottom and the erections at 
the end of the ship) are to be built in the trans 
verse system of the ship construction. 
The upper-deck a forms the actual strength 

deck and is, in accordance with the invention stif 
fened with the longitudinal stringer members b. 
Similarly the upper flange formed by the side is 
stiffened by the longitudinal stringer members c. 
The longitudinal stringer members b and c 

are carried by the transverse Web-beams d, sepa 
rated by several frame-spaces, through, which 
they are led. 
The bulkhead deck is here the decke, that is, 

the bulkheads extend only to this deck. In ac 
cordance with the invention no longitudinals are 
provided in the bottom. Instead there are in the 
bottom the usual transverse frame members f, 
which may be either solid or lightened, arranged 
with the usual spacing, while longitudinal mem 
bers such as the vertical keel g, plate girders h. 
and margin plate i with the usual spacing are 
provided. 

In the drawing k indicates the side plating, l 
the usual transverse frame members extending 
between the decke and the bottom and m and m' 
indicate the Outer and inner bottoms. 

Further improvement is also possible, when the 
fact is considered, that the ends of the ships 
need withstand only small bending moments. 
Therefore the installation of longitudinal stringer 
members b can be restricted to only the middle 
part of the ship's length, for example to the Super 
structure erections. Consequently the construc 
tion is made still more economical, since these 
longitudinal beams have only little curvature at 
the central portion of the hull. 
This is indicated in Fig. 4, Where these members 

b are shown extending only over the middle part 
of the ship's length L, that is to say only over the 
length R. of the superstructure. 
What I claim is: 
1. In a ship, the combination with a hull con 

struction having a bottom, sides, a deck and 
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transverse framing including equally Spaced 
transverse frame members attached at their up 
per ends to said deck thence extending down 
wardly along the sides and bottom of the hull, 
Said frame members being free of all longitudinal 
support except the usual keel and plate girders 
for the bottom; of a relatively stiff upper structure 
including a second deck positioned above Said first 
deck, Sides between the decks, equally Spaced 
longitudinal Stringer members engaging and Sup 
porting Said upper deck and the sides between 
the decks and equally spaced transverse side and 
deck Web beams directly supporting said stringer 
members, the distance between said web beams 
being a plurality of times that of the spacing 
of the transverse frame members. 

2. In a ship construction as claimed in claim 1 
wherein said relatively stiff upper structure ex 
tends along the central portion of the hull only. 

3. In a ship construction as claimed in claim 1 
Wherein said relatively stiff upper structure ex 
tends along the central portion of the hull only 
and equally spaced deck beams engaging said 
frame nembers and forming the sole support of 
Said first mentioned deck. 

4. In a ship, the combination with a hull con 
struction having inner and outer bottoms, 
sides, a deck and transverse framing including 
equally spaced transverse frame members at 
tached at their upper ends to said deck thence 
extending downwardly along the sides and be 
tween the bottoms of the hull, said frame mem 
bers being free of all longitudinal support except 
the usual keel and plate girders between the 
bottoms; of a relatively stiff upper structure in 
cluding a second deck positioned above said first 
deck, Sides between the decks, equally spaced 
longitudinal stringer members engaging and Sup 
porting Said upper deck and the sides between 
the decks and equally spaced transverse side and 
deck Web beams directly Supporting said stringer 
members, the distance between said web beams 
being a plurality of times that of the spacing of 
the transverse frame members. 

GEORG SCHINADEL. 
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