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This invention relates to submarine vessels and is con 
cerned with the arrangement therein of the apparatus by 
which torpedos can be discharged from torpedo tubes. 

In a well known type of apparatus for discharging 
a torpedo from a torpedo tube, the torpedo is discharged 
by forcing a large quantity of water into the inner 
end of the tube behind the torpedo and thus ejecting 
the torpedo from the tube, the apparatus for delivering 
the ejection water to the appropriate tube or tubes usually 
being in the form of a large cylinder (hereinafter called 
the water cylinder) containing a piston (herein called 
the water-piston) which is arranged to be operated 
so as to eject water from the cylinder into the appro 
priate tube or tubes by a fluid operated piston having 
the same stroke as the water piston but a smaller di 
ameter and being arranged in an operating fluid cylinder. 
In such arrangements when a torpedo is to be ejected, 
operating iluid, which may be oil delivered by air pres 
sure delivered from one or more compressed air con 
tainers (hereinafter referred to as air bottles) or may 
be air, delivered direct from one or more air` bottles 
is delivered to the operating iluid cylinder. 
The invention is concerned with a submarine vessel 

incorporating apparatus of the above general type for 
discharging one or more torpedos from torpedo tubes 
irrespective of the exact form of the apparatus for de 
livering operating fluid under pressure to the operating 
iluid cylinder and irrespective of whether the operating 
iiuid is oil or other liquid or a gaseous iluid. 
When employing such torpedo launching apparatus it 

is difficult to fit the cylinders of the launching apparatus 
within the pressure hull of a submarine while moreover 
in most submarines the space between the outer shell 
and the inner pressure-resisting hull at the forward and 
after ends of the vessel, where torpedo tubes are gen 
erally required, is usually so small that it cannot ac 
commodate the large water cylinders. It is of advantage 
to use cylinders of large diameter and short stroke be 
cause with these, for a- given speed of torpedo the piston 
speed is relatively small and this facilitates the check 
ing of the piston at the end of its stroke. ' 
A submarine vessel according to the present invention 

comprises a hull of the kind including three pressure re 
sisting compartments of approximately circular cross sec 
tion, namely an upper compartment and two lower com 
partments which lie below and one on each side of the 
upper compartment, the ends of the upper compartment 
extending beyond the ends of the lower compartments 
and with a casing enclosing the spaces between the com 
partments, a water cylinder lying beyond an end of at 
least one of the lower compartments, a piston within the 
water cylinder connected to a iluid operated piston ar 
ranged within an operating fluid cylinder disposed within 
the adjacent end of such lower compartment, and water 
delivery ducting by which water can be delivered from 
the outer end of the water cylinder to the inner end 
of one or more torpedo tubes lying partially at least 
within the adjacent end ̀of the upper compartment. 
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Conveniently the delivery ducting includes a main duct 

or chamber of large cross-sectional area extending par 
tially around the adjacent end of the upper compartment 
and from which a delivery passage leads to the inner 
end of each of one or more torpedo tubes in the upper 
compartment, the main duct or chamber thus being 
sickle-shaped or horse-shoe shaped. It will be under 
stood that the sickle shaped or horseshoe shaped duct 
will communicate with the adjacent end of the adjacent 
water cylinder or cylinders through ducting or ports also 
of large cross-sectional area and with the inner ends 
of the adjacent torpedo tube or tubes through ducts of 
appropriate cross section, controlled by valves which can 
be selectively opened and closed. The Valves in ques 
tion are preferably of two diiîerent kinds. Thus, one 
set of valves separates two or more torpedo tubes from 
each half of the horseshoe-shaped tank so that by open 
ing one or other of these valves a torpedo can be dis 
charged from one or other of the two tubes, while the 
other valves are of the non-return type and are con 
veniently ñtted either in the outer wall of the horse 
shoe-shaped tank or in the piston itself or in both and 
serve to allow on the one hand the tank to remain iilled 
when the piston is drawn back into its tiring position and 
on the other hand to allow water which has been acceler 
ated by the piston when a torpedo is ñred to ñow in 
from the open sea into the tank and out by way of the 
torpedo tube so that drag on the torpedo when leaving 
the tube is prevented. 
One construction according to the invention is illus 

trated somewhat diagrammatically in the accompanying 
drawings, in which: 

Figure l is a diagrammatic cross-section through part 
of a submarine hull embodying the invention, and is 
taken on line I-I of Fig. 2. 

Figure 2 is a diagrammatic sectional side elevation of 
an end portion of the submarine hull to which the in 
vention is applied, taken on the line Il-Il of Figure l. 

In the construction shown the submarine hull comprises 
an upper pressure-resisting compartment l and two lower 
.pressure-resisting compartments 2 and 3 having tapering 
ends as shown at 4 in Figure 2, the three pressure-resist 
ing compartments being enclosed in the usual outer 
shell 5. 
Mounted within the end portion of the upper com 

partment 1 are four torpedo tubes 6, 7, 8 and 9 the outer 
ends of which are closed by the usual doors indicated 
at 10, while apertures to permit the exit of the torpedos 
through the shell 5 are provided in known manner though 
not shown. The inner ends of the torpedo tubes, which 
Vare provided with the usual breeches or doors l1 corn 
municate through passages l2, closed by valves 13, with 
a two-part horseshoe-shaped tank 15, the two parts 14, 
14a being divided from one another by a wall 16. 
Communicating with each of the compartments 14, 14a 
of the horseshoe-shaped tank is the outer end of a water 
cylinder 17 in which isarranged to operate a piston 18 

„ (referred to herein as the water piston) provided with 

60 

70 

non-return valves 19 which permit water to ñow from 
the interior of the shell 5 into the inner end of the cylin 
der 17 but not in the other direction. In the shell S are 
openings 23, through which the water from outside can 
enter into the interior of the shell. 
Each of the pistons 13 is arranged to be operated by 

a piston rod 20 passing through a guide 21 in the adja 
cent end 4 of one of the lower compartments 2 and 3 
into an operating ilnid cylinder 22 lying within the appro 
priate lower compartment. The piston 23 is arranged 
to be moved from one end to the other of its cylinder 
when required by air admitted from an air bottle 24 
under the control of valves 25, 26 each of which has 
two positions, in lone of which it admits air to the appro 



9,848,920V 
3 

priate _end of the, cylinder, 22 while in the other it permits 
air to escape from the adjacent end of the cylinder 22. 
Each of the compartments of the horseshoe-shaped tank 
14, 15 is.provided;;with a non-returnvalveZ? arranged 
to permit water»v to¿fiow into but not out of the compart 
ment.  

The wall of tank 15 may coincide with and form part 
of the outer shell 5. 
The operation is as follows; 
When a torpedo is to bev launched the door 10 and 

valve 13 associated with the appropriate torpedo tube 
are opened. Air is then admitted to the appropriate 
cylinder 22 by opening the appropriate valve 25 to admit 
air from the air bottle 24 and at the same time permit 
tingnthe escape of air through the associated valve 26 
so that the piston 23 is forced rapidly to the 'right and 
thus forces the piston 18 in the same direction, whereby 
water is delivered to the appropriate compartment of the 
horseshoe-shaped tank 14, 15, passes through the previ 
ously opened valve 13, and ejects the torpedo. 
When the torpedo has been ejected the momentum of 

the water still flowing through the torpedo tube causes 
water to be drawn in through the appropriate valve 27 
from the interior of the shell 5, thus preventing drag 
on the torpedo as it leaves the tube, reducing water shock 
and facilitating the Achecking of the movement of the 
piston 18 at the end of its travel. 
The piston 18 is then returned to its initial position 

by admitting air from the air bottle 24 to the appro 
priate end of the cylinder 22 through the valve 26, while 
the valve 25 is opened to permit escape of air from the 
opposite end of the cylinder 22. 

I claim: 
l. InV a >submarine vessel, in combination, a ñrst 

pressure-resistant compartment, at least one torpedo tube 
disposed in said first compartment for mounting a torpedo 
therein, a tank disposed circumferentially around at least 
a portion of said first compartment and normally filled 
with water when the submarine is operative afloat, water 
delivery duct means connecting the tank and the torpedo 
tube, means for selectively establishing communication 
between the tank and the tube when a torpedo is to be 
discharged from the tube, a cylinder having one end 
communicating with said tank, a -pistonreciprocable in 
said cylinder, at least a second pressure-resistant com 
partment spaced radially from said ñrst pressure-resistant 
compartment, means in said second pressure-resistant 
compartment arranged for selectively, cyclically recipro 
cating the piston between a first position and a Vsecond 
position in a direction for reducing the volume in said 
tank, whereby when said duct means are in communi 
cation with said tank and said piston is reciprocated in 
said volume-reducing direction water is discharged from 
the tank to the torpedo tube for discharging a torpedo 
from said tube. 

2. In a submarine vessel, in combination, a first 
pressure-resistant compartment, at least one torpedo tube 
disposed in said first compartment for mounting a torpedo 
therein, a tank disposed circnmferentially around at least 
a portion of said first compartment and normally filled 
with water when the submarine is Ioperative afloat, water 
delivery duct means connecting the tank and the torpedo 
tube, means for selectively establishing communication 
between the tank and the tube when a torpedo is to be 
discharged from the tube, a cylinder having one end 
open communicating with said tank, a piston reciprocable 
in said cylinder, at least a second pressure-resistant com 
partment spaced radially from said first pressure-resistant 
compartment, means in said second pressure-resistant 
compartment arranged for selectively, cyclically recipro 
cating the piston between a first position and a second 
position in a direction for reducing the volume in said 
tank, whereby when said duct means are in communi 
cation with said tank and said piston is reciprocated in 
said» volume-reducing, .direction water is: dischargedl from 
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4 
îhettanktto lthe,.torpedo tube ,for discharging a torpedo 
from said tube, said piston having a substantially large 
diameter thereby to move a large volume of water when 
reciprocated only a short distance. 

3. In a submarine vessel having a pressure hull pro 
vided with a first, second, and a third pressure-resistant 
compartments, said second and third pressure-resistant 
compartments being disposed in spaced. positions radially 
of said vfirst pressure-resistant compartment, a plurality 
of spaced groups of torpedo tubes in said first compart 
ment adapted for mounting torpedos therein, a tank 
divided into two compartments disposed circumferentially 
around> at least a portion of said first compartment and 
normally filled with water when the submarine is opera 
tive afioat, water-delivery duct, means connecting the 
torpedo tubes of each group individually to one of said 
tank compartments, means for selectively establishing 
communication between individual tubes and its associ 
ated compartment of said tank, two separate cylinders 
each associated with one of said tank compartments and 
having one end open and in communication with its asso 
ciated compartment, two pistons one each reciprocable 
inA each of said cylinders, each of said pistons being 
movable «between a first position and a second position 
in a direction for reducing the volume in its associated 
tank compartment, means in said second pressure-resistant 
compartments operably connected to one of said pistons 
and arranged for selectively, cyclically reciprocating the 
piston between said first and second positions, means in 
said third pressure-resistant compartment operably con 
nected to the second of said two pistons and arranged 
for selectively cyclically reciprocating said other piston 
between said first and second positions, whereby when a 
torpedo tube in said groups is placed in communication 
with an associated compartment of said tank andv a cor 
responding Vpiston is reciprocated betweenY said first and 
second positions water is discharged from the last men 
tioned compartment to the torpedo tube in communication 
therewith for discharging a torpedo from said tube. 

4. In a submarine vessel according to claim 3, in which 
said first pressure-resistant compartment forms the inner 
walls of said tank. 

5. In a submarine vessel according to claim 4, in 
which said tank is divided along a plane corresponding 
substantially with a planepassing through the longitudi 
nal axis of the first pressure-resistant compartment. 

6. In a‘submarine vessel according toV claim 3, in 
which said second and third pressure-resistant compart 
ments are disposed substantially symmetrically on op 
posite sides of a plane corresponding, substantially, with 
the longitudinal axis of said first pressure-resistant com 
partment. 

7. In a submarine vessel according to. claim 3, in 
which said cylinders are disposed substantially symmet 
rically on vopposite sides .ofl a plane corresponding sub 
stantially with the longitudinal laxis of> said first pressure 
resistantcompartment. ' i 

8. In a submarine vessel` according to claim 3, in 
which said two cylindersare pistons therein have a sub 
stantially larger diameter than said torpedo tubes. 

9. In a submarine vessel havingy a pressure hull pro 
vided» with a first, second` anda third pressure-resistant 
compartments, said second and third pressure-_resistant 
compartments being disposednin spaced positions radially 
of said first pressure-resistantcompartment, a plurality 
of spaced groups of torpedo tubes in said first compart 
ment adapted formounting torpedos therein, a tank di 
vided into two compartments disposed circumferentially 
around at least a portion of said first compartment and 
normally filled with water when thesubmarine is opera 
tive afloat, Water-delivery duct means connecting thetor 
pedoA tubes of each group individually to one of said tank 
compartments, means for selectively establishing com 
munication betweenindividual tubesandits associated 
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compartment of said tank, two separate cylinders each 
associated with one of said tank compartments and hav 
ing one end open and in communication with its asso 
ciated compartment, two pistons one each reciprocable in 
each of said cylinders, each of said pistons being mova 
ble between a ñrst position and a second position in a 
direction for reducing the volume in its associated tank 
compartment, means in said second pressure-resistant 
compartments operably connected to one of said pistons 
and arranged for selectively, cyclically reciprocating the 
piston between said iirst and second positions, means 
in said third pressure-resistant compartment operably 
connected to the second of said two pistons and arranged 
for selectively cyclically reciprocating said other piston 
between said first and second positions, whereby when 
a torpedo tube in said groups is placed in communica 
tion with an associated compartment of said tank and 21 
corresponding piston is reciprocated between said first 
and second positions water is discharged from the last 
mentioned compartment to the torpedo tube in communi 
cation therewith for discharging a torpedo from said 
tube, and one-way valve means in each of said tank 
compartments adapted to allow a tank compartment to 
normally communicate with the sea and to close when 
the piston associated with a given tank compartment 
is reciprocated in said volume-reducing direction. 

10. In a submarine vessel having a »pressure hull pro 
vided with a ñrst, second and a third pressure-resistant 
compartments, said second and third pressure-resistant 
compartments being disposed in symmetrically spaced 
positions radially of said first pressure-resistant compart 
ment and closer to amidships than said first compartment, 
a plurality of spaced groups of torpedo tubes in said first 
compartment adapted for mounting torpedos therein, 
a tank divided into two compartments disposed circum 
ferentially around at least a portion of said ñrst com 
partment and normally ñlled with water when the sub 
marine is operative afloat, water-delivery duct means 
connecting the torpedo tubes of each group individually 
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to one of said tank compartments, means for selectively ' 
establishing communication between individual tubes and 
its associated compartment of said tank, two separate 
cylinders each associated with one of said tank com 
partments and having one end open and in communi 
cation with its associated compartment being disposed 
extending in a direction toward said first and second 
pressure-resistant compartments, two pistons one each 
reciprocable in each of said cylinders, each of said pis 
tons being movable between a first position and a second 
position in a direction for reducing the volume in its 
associated tank compartment, means in said second pres 
sure-resistant compartments operably connected to one 
of said pistons and arranged for selectively, cyclically re 
ciprocating the piston between said ñrst and second po 
sitions, means in said third pressure-resistant compart 
ment operably connected to the second of said two pis 
tons and arranged for selectively cyclically reciprocat 
ing said other piston between said first and second posi 
tions, whereby when a torpedo tube in said groups is 
placed in communication with an associated compart 
ment of said tank and a corresponding piston is recipro 
cated between said first and second positions water is 
discharged from the last mentioned compartment to the 
torpedo tube in communication therewith for discharging 
a torpedo from said tube, and said two cylinders and 
pistons having a diameter substantially larger than the 
diameter of said torpedo tubes, whereby said pistons 
need be reciprocated only a short-stroke for discharg 
ing a torpedo from a tube. 
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