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5 Claims. (CI. It4-16) 
This invention relates to ship construction and 

more particularly the construction of a sub 
marine and has for its object to provide a con 
struction which has certain features which adapt 
it more especially for carrying cargo, though the 
construction may also be used in a war vessel. 
The present invention is an improvement on 

a known type of submarine ship in which the hull 
comprises. Several separate compartments or sub 
hulls each constructed to, withstand considerable 
external pressure as when Submerged, each of 
these compartments being circular in cross-sec 
tion over the greater part of its length. and all of 
then being grouped so that two of the compart 
nents lie side by side with the third compartment 
above them, passages being provided as a means 
of communication between these compartments. 
In Such a known construction the spaces between 
and around the compartments were closed in by 
plating giving the whole a suitable ship form. In 
a ship of the above type as hitherto proposed the 
nain part of the vessel was constituted by the 
two lower compartments since the single upper 
compartment was really of the nature of an en 
larged conning tower or like structure, but pro 
viding quarters for the crew. In one such con 
struction the upper compartment was even 
formed so that it could be detached in case of 
energency. 

as hitherto proposed is that it would appear that 
insufficient consideration had been given to the 
longitudinal strength of the vessel as a, whole 
especially with respect to the upper compartment. 
While it would be possible to regard the upper 
cylindrical compartment in these earlier vessels 
of this type as resembling the bridge superstruc 
ture in an Ordinary vessel, it would have been 
necessary to provide additional longitudinal 
strengthening members beth forward and aft, and 
this would involve a not inconsiderable weight of 
material. The strengthening members. Would, 
also have to be connected to the upper compart 
ment. A further objection to such a proposed 
construction is that it would be difficult to design. 
a form of vessel which would be suitable for high 
speed. Further a difficulty would arise if it was 
desired to arrange, torpedo tubes in such a vessel 
and make provision for handling the torpedoes. 
According to the present invention a ship hav 

ing a hull of the general type indicated is pro 
vided with two lower compartments placed side 
by side which are similar as to length and diam 
eter and a central upper compartment of Such 
greater length as to extend considerably in both 
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An objection to a construction of the above type 80 

:35 

45 

50 

position of the shafts. 

the fore and aft directions beyond the ends of 
the lower compartments. It will then be found 
that in order to obtain sufficient submerged sta 
bility without excessive use of ballast the 
cubic: capacity of the upper compartment can 
conveniently be made at least approximately 
equal to and may be considerably in excess of 
the cubic centent of the two lower lateral.com 
partments taken together. A vessel thus COn 
structed may be said to be a reversal of structures 
of the type in question aShitherto proposed since 
in the present in Wention the main part of the 
vessel is constituted by the single upper and cent 
tral compartment with a length much in excess 
of the length of the lower compartments. This 
structure also overcomes the difficulty with re 
spect to longitudinal strength in that this. Lipper 
compartment, itself serves as the upper strength 
member of the whole ship. This upper and long 
ser compartment or sub-hull may be made with 
at least one opening at One Or at each.endthrough 

- which material such as eargo can be loaded and 
discharged, if the compartment is designed to 
have aceommodation for such cargo. In addi 
tion-to-the-three rain compartments. or sub-hulls 
there are preferably one or more other con 
partments of substantially similar construction 
which are disposed below the main upper.com 
partment and between the lower main compart 
ments and/or beyond. One of each end of these 
lower main compartments. 

Ballast tanks are disposed in the space below 
the upper compartment and betweet it, and the 
two lower, compartments, and other ballast, tanks 
may be provided in ther for Ward, and after parts 
of the vessel within the external plating. Fuel 
tanks also are suitably disposed and the longitu 
dinal feel bulkheads are sittiated so as to reduce 
the free water: surface in the main ballast tanks. 

Since cargo objects - or packages; and other 
articles of large-dimensions can be inserted and 
removed through openings in the-ends of the up 
per hull, there is no need to provide large hatch 
ways elsewhere whieh tend to Weaken the struc 
ture of acht which is to withstand considerable 
external pressure. The closure required for an 
opening in the end of a hull of circular cross 
section is a simple matter. 
With the improved construction it is possible 

to tise propelers of large diameter and to arrange 
good clearance for then by reason of the shape 
which may be given to the complete hull and the 

Ehe designef the whole, ship.may be. Such that 
its water-line in surface trim will bring the ends 
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of the upper compartment or sub-hull wholly or 
mainly above the Surface of the water so that 
material such as cargo may be loaded into the 
vessel or discharged from it through an opening 
in one or in both ends of the compartment. By 
making the two lower compartments of the same 
length and appreciably shorter than the upper 
and central compartment it becomes possible to 
carry up the keel at each end of the ship and 
thereby reduce the draft forward and aft. 
The necessary ballast tanks can be arranged 

so that in effect they lie between the pressure 
hulls and thus their construction need not add. 
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much to the weight except at the bottom of the 
vessel where the plating will act as ballast which 
is required in any case. 
The heavier equipment such as engines and 

batteries will naturally be placed in the two lower 
pressure hulls leaving the upper hull for living 
accommodation and lighter equipment and in 
this way good conditions for stability can be ob 
tained when the vessel is submerged or at the 
surface. With respect to stability the desired 
conditions can be determined by suitable design 
in which the spacing apart of the lower hulls is 
a feature. 
The accompanying drawings illustrate di 

agrammatically and by way of example construc 
tions of vessels which may be used in carrying 
the invention into practice. In these drawings: 

Figure 1 is a longitudinal sectional elevation of 
a submersible vessel embodying the features of 
this invention. 

Figure 2 is a sectional plan of this vessel in a 
plane in the neighborhood of the waterline. 

Figure 3 is a transverse section on the line 3-3 
in Figure 1. - . . . 

Figure 4 is a similar section on the line 4-4 in 
Figure 1. . . . 

Figure 5 is again a similar section on the line 
5-5 in Figure 1. 
Figure 6 is a longitudinal sectional elevation 

of a modified construction. 
Figure 7 is a plan showing the two lower main 

compartments or sub-hulls and adjacent parts. 
Figure 8 is a transverse section on the line 8-8 

in Figure 6. 
Figure 9 is a longitudinal sectional elevation of 

a further modified construction designed for use 
at least partly as a war vessel. . . . . . 
Figure 10 is a sectional plan in a plane in the 

neighbourhood of the water line of the vessel 
shown in Figure 9. 

Figures 11, 12, 13, 14 and 15 are transverse sec 
tions respectively on the lines -, 2-2, 
f3-3, f4–f4 and 5-15 in Figure 9. 
Referring first to the construction shown di 

agrammatically in Figures 1 to 5 which illustrate 
a fast war vessel, there are here seen clearly the 
three main compartments or pressure hulls A, 
B and C. Of these the upper one A is the longer 
extending throughout almost the entire length 
of the vessel, while the two lower compartments 
are much shorter extending over only the mid 
ship portion of the vessel. All three pressure 
hulls are cylindrical and the upper one A has 
the same diameter throughout its length, but 
each of the lower ones B and C is made conven 
iently with its forward and after parts of less 
diameter than the centre parts. These smaller 
parts B, B2 and C1, C2 may be regarded as ex 
tensions of the main parts B and C of these com 
partments. Beyond the ends of the lower com 
partments B and C are other compartments D 
and E which are also formed cylindrical as smaller 
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2,379,295 
pressure hulls. Plating E encloses the Several 
pressure hulls and enables a suitable ship form 
to be given to the whole vessel. Passages, not 
indicated in the drawings, provide a means of 
communication between the Several compart 
ments, while the Spaces between the compart 
ments and those between them and the outer 
plating are utilised for tanks or otherwise as 
found convenient, 
In the construction here shown the upper 

pressure hull. A provides living accommodation 
and contains the control room and there is com 
munication with the conning tower G. The two 
lower main compartments B and C contain the 
engines H and propelling machinery for the 
twin propellers J. In the auxiliary compartments 
D and E are placed the batteries and parts of 
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these compartments may be used for stores or 
other purposes. Extending over all the midship 
part of the length of the vessel and outside of the 
lower pressure hulls B and C and between them 
and the plating are fuel tanks K, and in the space 
E, between these hulls and in the spaces L and LP 
forward and aft of the auxiliary compartments 
D and E are arranged ballast tanks which may 

, also be disposed at the sides of these compart 
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ments. 
It may be seen in Figure 3 how the three pres 

Sure hulls A, B and C of circular cross-section 
are arranged so that their axes are placed rela 
tively as at the angles of an isosceles triangle such 
as is indicated in chain lines in that figure. 
Turning to the construction shown in Figures 

6, 7 and 8, this is more particularly designed as 
a cargo vessel. The three main pressure hulls A, 
B and C are arranged as before with the engines 
H and propelling machinery in the two lower 
hulls B and C with the batteries in auxiliary 
compartments D and E. In this case the for 
ward and after parts B3, B4 and C3, C4 of the 
lower hulls have the same diameter as the centre 
or main portions B and C of these hulls. These 
end parts may serve respectively as compart 
ments for cargo. There is here shown how the 
upper, pressure hull. A may be provided, at least 
at one end, with means for loading and discharg 
ing cargo through the end of the hull. The ves 
sel may be so designed that when in normal sur 
face trim the end of the upper hull will come 
wholly or mostly above the water line M-M. 
The end of the cylindrical hull A is closed by a 
cap. A hinged at A and when this cap is low 
ered into the position in which it is shown in Fig 
ure 6 it may form a part of a ramp A along 
which goods can be conveyed for the loading or 
discharging of the vessel. In the arrangement 
shown since a part of the end of the pressure hull 
A lies below the water line M-M, it is necessary 
to prevent water entering the hull when the 
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closure A1 at its end is removed. In some cases 
it may be possible to effect this by suitably trim 
ming the vessel down by the stern. Alternatively 
and as shown in Figure 6 a well A with sides like 
coamings may be formed in the bow of the vessel 
outside the end of the pressure hull A. The part 
As above this well and the ramp A is open, but 
any water which may have accumulated there can 
be removed before the cap A is lowered when a 
passage clear of the water will be provided for 
the goods. In Figure 8 there are indicated com 
municating passages B and C between the up 
per pressure hull A and the lower Ones B and C. 
It will be noticed that in this construction it is 
arranged that parts of the lower pressure hulls B 
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and C form portions of the Outer wall of the ves 
sel over its midship part. 
Referring now to the construction shown in 

Figures 9 to 15, this is a vessel designed mainly 
for War purposes, but having some accommoda 
tion for cargo. As in the constructions previous 
ly described, there are three main pressure hulls, 
an upper one A and two lower ones B and C and 
there are also auxiliary compartments D and El 
disposed fore and aft beyond the ends of the 
shorter lower hulls B and C and below the upper 
hull A. The midship and after parts B, B and 
C, C2 of the lower hulls contain the propelling 
machinery and in the fore parts B1 and C of 
these hulls the batteries are conveniently ar 
ranged. The auxiliary compartments D1 and El 
may be used for the Stowage of mines if the vessel 
is intended for mine-laying. 
In the upper pressure hull. A there is provided 

the accommodation for officers and Crew, and 
the control room with access to the conning tower 
and passages leading to the lower hulls. At each 
end of this upper hull are groups of torpedo tubes 
N. It will be seen that these lie about or above 
the waterline M when the vessel is in surface 
trim. With the effect that the resistance which 
these tubes usually offer to propulsion when a 
vessel is on the Surface Will be obviated or na 
terially reduced. Also the position of these tubes 
is Such that the torpedoes may be loaded into the 
Vessel through the tubes thus avoiding the need 
for a long hatchway in the hull to enable the tor 
pedoes to be taken into the vessel. Such a hatch 
is usually a serious point of weakness in the Or 
dinary pressure hull. With the control room in 
the upper hull it will be in a conveniently raised 
position. It is an advantage to have the living 
accommodation in the upper hull since it is there 
removed from the noise of the engines in the 
OWe hulls, 
As is usual in submarines part of the outside 

tanks K may be used as main or auxiliary fuel 
oil tanks. The bulkheads of Such main oil tanks 
may be arranged so as to minimise the free Sur 
face of the ballast water while the ballast tanks 
are being filled or emptied. Ballast tanks are 
provided at L3 and L. 

in a submarine of ordinary construction the 
diameter of the pressure hull is usually more or 
less fixed by the displacement and the overall 
length and any variations at the ends are deter 
mined by the necessity of obtaining a ship-shape 
form. The problem in designing such a vessel 
is to utilise the Space available to the greatest 
possible extent by proper placing of the motor, 
batteries and so forth. On the other hand in 
a Submarine structure as now proposed it is pos 
sible to choose a different diameter for each sep 
arate hull and to vary the diameter of the hull 
along its length. Thus the diameter can be 
adapted to the space requirements of the par 
ticular gear to be fitted in each hull. Great 

O 

3. 
economy in space results which is of the utmost 
importance in Submarine design. 
What I claim as my invention and desire to 

secure by Letters Patent is: 
1. A ship the hull of which comprises in COIn 

bination at least three compartments constituting 
sub-hulls and each constructed to withstand con 
siderable external pressure, each sub-hull being 
circular in cross-section over the greater part of 
its length, the sub-hulls being grouped together 
so that two of them lie side by side in the hori 
zontal direction with a third sub-hull compart 
ment above them the two lower compartments be 
ing similar as to length and diameter while the 

l3 single and ceintral upper compartment is of greater 
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length and extends considerably in both the fore 
and aft directions beyond the ends of the lower 
compartments, communicating passages between 
these sub-hulls, and plating enclosing the sub 
hulls and closing in the Spaces between them and 
giving the whole structure a ship form. 

2. A ship the hull of which comprises in com 
bination at least three compartments constitut 
ing sub-hulls which are circular in cross-section 
over the greater part of their length, the sub 
hulls being grouped together so that two of them 
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lie Side by side in the horizontal direction with a 
third Sub-hull compartment above them the two 
lower compartments being similar as to length 
and diameter while the single and central upper 
compartment is of greater length and extends 
considerably in both the fore and aft directions 
beyond the ends of the lower compartments, com 
municating passages between these sub-hulls, an 
opening in at least One end in the uppermost of 
the three sub-hulls through which cargo can be 
loaded and discharged, a water-tight closure for 
Such opening, and plating enclosing the sub-hulls 
and closing in the Spaces between them and giving 
the Whole structure a ship form. . 

3. A ship having in 'combination the features 
as set out in claim 1, and at least one other com 
partment which is Substantially similar to the 
said sub-hull compartments and is disposed below. 
the Said upper Sub-hull and between the said two 
lower sub-hulls, 

4. A ship having in combination the features 
as set out in claim 1, wherein the two lower sub 
hulls have diameters that vary along the lengths 
of said Sub-hulls; and said diameters are equal 
at corresponding points along said lengths. 

5. A ship having in combination the features 
as set out in claim 1, wherein the two lower sub 
hulls have maximum diameters at least as great 
as that of the upper sub-hull over a substantial 
part of the midship portion of the length of said 
lower Sub-hulls, the diameters of the said sub 
hulls Vary along the lengths of said sub-hulls, 
and the diameters of said sub-hulls are equal at 
Corresponding points along Said lengths. 

MAXIMILIAAN FREDERIE GUNNING. 

  


