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Tv all whom it may concern:

Be it known that I, Cesare Lavrenti, of

Spezia, Italy, have invented certain new
“and useful Improvements in Submarine or
5 Submersible Boats, of which the following

is a full, clear, and exact specification.

In submarine or submersible boats the
principal requirements that must be fulfilled
in order to insure their acting properly, ave:

18 {a) That they shall oppose the smallest pos-
sible resistance to motion. (2) That they
present the highest possible reserve of buoy-
ancy while on surface navigation. (¢) That
they keep the center of buoyancy high while

" 15 the boat is fully submerged.

’ The types of submarine or submersible

_ boats in existence do not generally fulfil
these requirements, without causing other

Inconveniences, These submarines or sub-

20 mersibles have the portions of their hulls
which are designed to resist the high pres-
sure of submersion round or oval in cross
section, which makes their hull oppose.a
considerable resistance to motion' especially

25 on surface navigation. In order to lessen
this resistance, it has been common to pro-
vide these circular shaped hulls with a su-
per-structure, which is either for the free

circulation of water or is filled or covered |

-30 in the upper portion with some light ma-
terial, such as cork, wood or the like, which
serves both to give a certain power of buoy-
ancy to the boat when on surface naviga-
tion and to keep the center of buoyancy as

- 35 high as possible, while traveling under

water. This expedient of a super-structure

however, has an tunfavorable effect on the

lines of the hull and has a -disturbing in--

fluence on the. operations of sinking and

40 coming to the surface, - _

- The subject of this invention is a kind of
hull for submarine or subinersible boats, by
means of which the desired requirements are
fulfilled without creating other disadvan-

45 tages. R - :

This invention at the same time presents
further improvements;' by means of which
greater advantages in the working of the
submarine or submersible hoats are secured.

5¢  The accompanying drawings illustrate the |

Ainvention, - . . .
Figure 1 is a lateral elevation of the hull
of a submarine or submersible boat in ac-

cordance with-the invention. Fig. 2 is a.
55 view from above. Fig. 3 4 section along the.
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line »—a of Fig. 1. Tigs. 4 and 5 show two
different forms of the end of Fig. 1. T igs.

6, 7 and 8 are the corresponding sections
along the lines y—y, 2—2z, and v—v of Figs.

1, 4 and 5. - Fig. 9 represents a main cross 60
section of Fig. 1 on a larger scale. Fig. 10

a variant of ¥ig. 9. Fig. 11 is a diagram-
matic view of the part of the hull which op-
poses resistance to the pressure of the water

in correspondence with the main cross sec- 65
tion, Figs. 12 and 13 represent diagram-- -
matically two sections, one of them in the
vicinity of the bow and the second near
the stern. - ' :

The upper or decked part A, B, forms a 70
flat deck which has an almost straight lon-
gitudinal profile as far as the commence-
ment A of the stern, Fig. 1, where the part
curves slightly in order to approach the
water line. The bow C and the stern D run 75
straight and vertically downward, and the
under part of the hull E, I, has the profile
of a continuous curve. If, however, the hoat
is to be fitted with torpedo tubes, then the
profile exhibits a’shouldered or offset por-. 80
tion-G at the end of which are situated the
mouths of the torpedo-tubes.

Figs. 1, 3 and 6 show the arrangement of
a boat with two torpedo tubes. Figs. 4 and

|7 the arrangement for a single tube. Tigs. 85

5 and 8 the arrangement for three tubes.

The chief advantages of the peculiar
shape of the ends of the boat just described
is that, as can be seen especially in TFig. 3,
there is no portion of the boat’s hull between 90
the mouths of the launching tubes, so that,
contrary to what happens in the known -
types, there does not take place any increase
or diminution of pressure at the mouths
of the tubes during lateral movements of 95
the boat, which phenomena are probable
when the boat turns for the purpose of tak-
ing aim for firing the torpedoes. In exist-
ing and known types of submarines or sub-
mersibles the part of the hull projecting 10¢
over and-between the mouths of the torpedo-
tubes produces an- increase of pressure of
water on the side toward which the boat is
turning while a 'suction takes place on the
opposite side, both of which phenomena 165
greatly disturb the safe exit and the proper
after run of the torpedoes.

The. structure of the boat which is in-
tended to offer resistance to the pressure of

“the water when the boat is sunken, is din- 110
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grammatically represented in Fig. 11, and
on a larger scale in Figs. 9-and 10, in corre-
spondence with the prineipal cross section
of the boat. It comsists of & metallic frame-
werk composed of tweo elastic arches H, 1.
The ends of these arches are strongly con-
nected at the points 1, 1, 2, 2, so as to form
a rigid resistant system, which can be fur-
ther strengthened by cross stays 3. The
cross vertical stays 8 take up either the
pressure or the strain, according to the def-
ormations to which the hull is- subjected:
Around the periphery of the arches H, I
are fized the sheets which form the covering
@, b, 6. 'These sheets can be applied either
to the upper convex suriace of the arch H
{as shown in Fig. 9} or to the concave part
of the same arch H, as shown in Fig. 10.
In this latter case the superior arch H
reaches with its ends the outside of the boat,
so that the latter is less contracted and the
inside of the hull remains more roomy and
can be better utilized. Above the described
strong part of the hull are arranged coffer-
"dams, which are bounded on the lower side
by the covering b, ¢, and on the upper side
by a second light covering g, 4, ¢, this latter
forming the upper deck of the boat A, B.
. Between the sheets ¢, 0, ¢, and the deck g, 4,

1, run two longitudinal beams L, M, to which
are laterally fixed sheets o, o, so that the
“walls 8, 0, 2, 0, form a central air chamber
which is isolated from the adjacent cham-
bers included within the plates ¢« ¢ 0 % ¢.
The side coffer-dams formed by the plates
a, ¢, 0, b, g are provided at their upper part
with hatches 4, 4, and with valves 5 at their
lowest part. These valves § can be operated
by hand by means of the rods 6.

When the boat has been made ready to
gink then the hatches 4, 4, and valves 5 are
opened, but there is no communication be-
tween the central cofferdam b o ¢ o and the
side cofferdams. The line of flotation of
the boat in her normal surface trim is (Figs.
9 and 10) in X, Y, viz.: lower than the
upper part of arch H, and sheets ¢ b ¢
- When the valves 5 are opened the two upper
side chambers fill antomatically as the boat
sinks and are antomatically emptied as the
boat returns to the surfuce. The valves 5
ave sufficient in number to effect this resulit.
The hatches 4 permit the escape of air as the
water enters upon submerging and the re-
turn of the air as the water leaves upon
emerging. This automatic filling and emp-
tying of the super-structure results in the
condition that the super-structure does not
afford any substantial ov material reserve of
buoyancy when the boat is sinking, since
when the ballast tanks are filled the water
runs in substantially as fast as the boat
sinks, 20 that submergence is not materially
delzyad. On the other hand upon emerging
the waler runs ont substantially as fast as

£85,911

the blowing of the ballast tanks would ordi-
narily bring it to the suvface, so that the
super-structure does not add any material
dead weight or displacement to the boat in
emerging. In other words, the super-struc-
ture in its preferred form is a negligible fac-
tor or nearly so in the operation of emerging
and submerging. When in surface running
condition, however, the buoyancy of the hull
of the boat is suflicient to carry the super-
structure well out of water. In'aheavy sea-
way in surface running condition the super-
structure adds a certain amount of buoyancy
even though its valves § are open, provided
hatches 4 are closed, since a certain amount

“of air is thus imprisoned in the super-strue-

ture and in a heavy sea adds to the buoyancy
of the boat in this condition. If it 1s de-
sired to add further to the factor of buoy-
ancy of the boat the valves 4 and 5 are
closed. so that the super-structure is water-
tight. Under theése circumstances a large.
positive factor of buoyancy is added to the

boat, as much in ordinary practice as 50 or -

60 per cent. At the same time this factor of
buoyancy may be at once neutralized by
opening the valves 4 gnd 5, whereupon as
before stated the boat submerges and

emerges practicaily as rapidly as though the

super-structure were not present. It will be
understood that the super-structure may be
divided longitudinally as shown in the
drawing, but that it should not be divided
transversely. It is practically necessary
that the water within the super-structure

be given opportunity to flow substantially

freely from end to end.

Tt will clearly appear how it is possible
with a proper calculation of the volume of
coffer-dams to make the reserve of flotation
of the boat while engaged in surface navi-
gation as great as that of any ordinary
ship. The central coffer-dam 0, o, i, o,
remains always free from the water, and is’
used for the following purposes. 1. To
malke the diminttion of the surface of buoy-
ancy gradual with the sinking of the boat;
viz.: to produce the gradual reduction of the
metacentric height, and thud facilitate the
longitudinal setting of the boat during the’
period of submergence. 2. To raise the cen-
fer of buoyancy of the boat so as to assuve
to the same a greater metacentric height

during submersion, without necessitating .

any super - structures which would unfavor-
ably influence the simplicity of the boat’s
lines aud inerease its resistance to motion. 8.
To assist in strengthening the upper part of
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the hull of the submarine or submersible boat -

by making the resistance of the longitudinal
beams L, M, as well as that of the deck cov-
ering ¢, A, ¢, I, m, and the arches which sup-
port the deck covering -work together in
support of the above mentioned deck. The
lowest part of the boat contains at R, S,
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(Figs. 9 10) the ordinary tanks for admit-
ting and discharging the water ballast dur-
ing. the submerging or emerging operations.
- What I claim is+— v

1. In a submarine or submersible boat, a
hull having an arched upper side, and hav-
ing an upper hollow coffer-dam_ formed .by
trussed arches inseparably connected with
the ‘superior part of the hull itself, and
which cofferdam forms a continuous part of
the hull and codperates to give to said hull
a greater strength against pressure while
submérged. .. = - ,

2. In a submarine or submersible boat, a
series of transverse frames adapted to resist
the pressure of the water and composed each
of two elastic arches connected at their ends
by rigid joints and constituting the entire

eriphery -of the frame, a cofferdam sup-
ported by these frames and forming the up-

per part of the hull, said coffer-dam being

adapted to remain empty while the boat.is
traveling at the surfaee so as to give the boat
a high reserve of buoyancy without inter-
fering with the operations of submerging
and emerging.

3. In a submarine or submersible boat
a hull the longitudinal
profile of which exhibits a shoulder at least
at one end, the moutlis of said torpedo tubes

being - arranged horizontally alongside of

each other and coinciding" with; the said
shoulder so as to avoid having any part of

" the hull between:the mouths: of the torpedo .
tubes. S 3

. 4_.'I1'i-'s§>51ib1\nmv'inﬁ or ‘submersible boat, a

hall inwhich is an uppér coffer-dam, and 4

4

central smaller longitudinal coffer-dam in-

-'closed in. said upper coffer-dam, said. central
coffer-dam adapted to remain empty so as

+ . to keep the eenter of buoyancy as high as

- pessible ‘when the boat. is traveling under

owater,. - ) : :
... 3.~ A-submarine. or submersible boat hav-

45

- hollow superstructure above said hull, said-

ing a hull, ballast tanks in said hull, and a

hull and super-structure having openings to
the exterior of such area as to freely admit

. water to said super-structure when the boat

50

‘said ballast tanks are empty and said open-.

‘submerges and

permit the same to freely
escape when the boat:emerges, said huil hav-
ing such a measure of buoyancy that when

-1ngs are open, the hull will rise to such an

-5&

extent- ns-t6- bring substantially all of said
super-strueture above the surface of the

“water and cduse it to free itself automati-
. cally of substantially all of the water in said

60

65

saperstructure, and said super-structire be-
ing constructed to permit a free flow of

. water therein substantislly from.end to end:

6. A submarine or submersible boat hav-

ing.a hull, ballast tanks in- said hull, and a

hollow super-structure above said hall,. said
hull:and super-structure having openings to

2

the exterior of such area as to freely admit
water to said super-structure when the boat

submerges and “permit the same to freely '

escape when the boat emerges, said hull hav-
ing such a measure of buoyancy that when
said ballast tanks are empty and said open-
ings are open, the hull will rise to such an
extent as to bring substantially all of said
super-structure above the surface of the wa-
ter and cause it to free itself automatically

-of substantially all of the water in said

super-structure, and said super-struecture be-
ing constructed to permit a free flow of
water therein substantially from end to end,
and means for closing the openings in said
super-structure. ' ' :

A submarine or submersible boat hav-
ing a hull, ballast tanks in said huil, and a
hollow super-structure above said hull, said

hull and super-structure having openings to-

the exterior of sich area as to freelv admit
water to said super-structure when the boat
submerges and permit the same to freely
escape when the boat emerges, said hull hav-
ing such.a measure of buoyancy that when
said ballast tanks are empty and said o penings
are open, the hull will rise to such an extent
as to bring substantially all of said su per-
structure above the surface of the water and
cause it to free itself automatically of sub-
stantially all of the water in said siper-
structure, and said super-structure being con-

'structed to permit a free flow of watér there-
-in substantially from end to end, and said
| hull and superstructure

being rounded -on
their upper sides. S
8. A submarine or submersible boat hav-
ing a hull, ballast tanks in said hull, and a
hollow. super-strueture above said ‘hull, said
hull and superstructure having openings ta
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the exterior of such area as to freely admit .

water to said super-structure when the boat

submerges and permit the same to freely

escape when the boat emerges, said hull hav-

‘ing such a measure of buoyancy that when

said ballast tanks are empty and said open-
ings are open, the hull will rise to such an
extent as to bring substantially all of said
super-structure above the surface of the
water and cause it to free itself antomati-

110

115

cally of substantially all of the water in said .

super-structure, and said super-structure be-

ing «constructed to permit a free flow of -

and said openings. being located substantially
at the bottom of said super-structure.
9. A submarine or submersible boat hav-

ing a hull, ballast tanks in said hull, and a-
“hollow super-structure above said-hull, said .

hull and super-structure having openings to
the exterior of such area as to freely admit
water to-said super-structure when the boat
submerges and permit the same to- freel

cscape. when the boat eme

‘water therein substantially from end to end, -

120
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seid hull -
‘having such a measure of uo,yancy that

130,
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when said ballast tanis are empty and said
openings are open, the bull will
such an extent as to bring substantially all
of said superstructure above the surface of
the water and cause it to free itself auto-
matically of substantially all of the water in
said super-structure, and said super-struc-
ture being constructed to permit a free flow
of water therein substantially from end to
end, and said Super-structure being divided

' longitudinally to form g central water-tight
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cofferdam,

10. A submarine or submersible boat hav-
ing a hull, ballast tanks in said hull, and a
hollow super-structure above said hull, said
hull and “super-structure having openings
to the exterior of such ares as to freely ad-
mit water to said Superstructure when the
hoat submerges and permit the same to
freely escipe when the boat emerges, said
hull having such a measure of buoyancy that
when said ballast tanks are. empty and said
openings are open,.the hull will rise to such
an extent asto bring substantially all of said
Super-structure above the surface of the
water and cause it to free itself automhti-
cally of substantially all of the water in said
super-stricture, and said suaper-structure be-
ing constructed to permit a free flow of
water therein substantially from end to end
and said super - structure having air vent
openings at the top thereof. |

11. A submarine ar sabmersible boat hav-
Ing & normal surface running water line and
having ballast tanks of a capacity  to sub-
merge the boat when filled, and to einerge it
to said water line when emptied, and hav-
ing a hollow super-structure on its upper
side, and openings in said super-structure
approximately st suid water Iine, said open-
ings heing of such area that when said tanks
are filled the exterior water enters said su-
per-structure so rapidly that the latter adds
no_reserve of buoyancy suflicient to mate-
vially retard submergence and said super-
structure being constructed to permit the
free flow of water therein substintially from
end to end.

12. A submarize or submersible boat hay-
ing a normal surface running water line and
having. ballast tanks of a capacity to sub-
nierge the boat when filled, and fo emerge
it to said water line when emptied, and hav-
ing a hollow super-structure on its upper
side, and openings in said super - structure
approximately at said water line, said open-
ings being of such area that when said tanks
are emptied when the hoat is submerged the

water escapes from said stiper-structure so *

rapidly that the contained water adds no
dead weight or displacement sufficient to ma-

' terially retard emergence and said super-

structure -being constructed to permit the
free flow of water therein substantially from
end to-end. '

5,011

1 . 13. A submarine or submersible boat havy-
rise to. ! Ing a normal surface running water line

and having ballast tanks of a capacity to
submerge the boat when filled, and to emerge
it to said water line when emptied, and hav-
ing a hollow super-structure on ifs upper

Ings being of such areq that when said tanks

approximately at said water line, said open-
/ are filled the exterior water. enters said si-

side, and openings in said super-structure -

70

75

ber-structure <o rapidly that the latter adds

o reserve of buoyaricy sufficient fo mate-

rially retard submergence, and said open-

mgs being of such area that when said tanks
are emptied when the bhoat is'submerged the

water escapes irom said super-structure so .

’ rapidly that the contained water adds no
dead weight or displacement - sufficient to
materially retard emergence and said super-
structure being constructed to permit 3 free
flow of water therein substantially from

l end to end. '

'14. A submarine or submersible boat hav-
'ing 4 normal surface running water line,
and having ballast tanks of a capaeity to
submerge the boat when filled, and to emerge
it to sa1d water line when emptied, and hav-
ing a hollow super-structure on its upper
lside; and openings in said super-structure
| approximately at said water line, said open-
ings being of such area that when said tanks
are filled the exterior water enters said su-
per-structure so rapidly that the latter adds

o _reserve of buoyancy sufficient to mate-
100

rially retard, submergence and -said super-
’structure being constructed to pbermit the
free flow of wafer therein substantially from
| end to end, and means for closing said open-
ings. : :
[ 15, A submarine or submersible boat hav-
I Ing a normal surface running water line,
i and having ballast tanks of g capacity to
submerge the boat when filled; and to emerge
| 1t to sa1d water line when emptied, and hav-
| ing a hollow super-structure on its upper
| side, and openings in said super-structure
approximately at said water line, said open-
ings being of such area that
tanks are emptied when the boat is- sub-
merged the water escapes from said super-
structure.so rapidly that the contained wa-
ter adds no dead weight or . displacement
| sufficient to materially retard emergence, and
{ means for closing said openings, :
16. A submarine oi submersible boat hav-

80
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when ‘said -
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ing a normal surface running water line,

and having ballast tanks of a capacity to-

submerge the boat when filled, and to emerye
it to said water line when emptied, and hav-
ing a hollow super-structure pn its upper
side, and openings in said super-structure
approximately at said water line, said open-
ings being of such ares that ‘when said
‘tanks are filled the exterior “water .enters
said snver-structure so rapidly that the lat-

125
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ter ‘adds no reserve of bueyancy sufficient to
materially retard submergence, and said
openings being of such area that when said
tanks are emptied when the boat . is. sub-
merged the water escapes from said super-
structure 'so rapidly that the contained wa-
ter adds no dead weight or displacement
sufficient to materially retard emergence
and said super-structure being constructed

to permit a fgee flow of water therein sub- |

. 1 3
stantially from end to end, and means for

closing said openings. e
17. A submarine or submersible boat hav-
ing ‘a normal surface running wateg, line,

and having ballast tanks of a capacity to

submerge the boat when filled, and  to
emerge it to said water line when emptied,”

and having a hollow super-structure on its
upper side, and openings in said super-
stricture approximately at said water line,
said openings being of ‘such area that when
said tanks are filled the exterior water en-

~ ters said super-structure so rapidly that the

™
o

30

"85

latier adds no reserve of buoyancy sufficient
to materially retard submergence, and said
openings being of such area that when said
tanks are emptied when the boat is sub-
merged the water escapes from said super-
structure so rapidly that the contained water
adds no dead weight or displacement suffi-
cient to materially retard emergence and

said super-structure being constructed to-

beriit a free flow.of water therein sub-
stantially from end to end, the hull of ssid
boat being rounded on its upper side and

-said super-structure being also vounded.

45

- structure so rapidly that

. mately at the water line’ when the . beat is-
In-surface running condiuon. - . -

60 19. A submarine or submersible boat hav-

65

18. A submarine or submersible boat hav-
ing ballast tanks of a capacity to submerge
the boat when filled, and to emerge it to
said water line when emptied, and having
a hollow super-structure on its upper side,

-and openings in- said super-structure, said

openings being of such area that when said
tanks are filled the -exterior water enters

said super-structure so rapidly that the lai--

ter adds no resérve of buoyancy sufficient to
materially retard submergence, and said

‘openings being of such area that when said

tanks are emptied when the boat.is sub-
merged the water escapes from said - super-
the contained
water adds no dead weight or displacement

sufficient to materiaily retard emergence

and said super-structure being econstructed
to permit a- free flow of water therein sub-
stantially from end to end,.said super-
structure having its lower portions approzmi-

ing a normal surface rumning water line

and having a hollow super-structure above

said water line and openings into said super-
structure at least partially above spid water
line, said openings being adapted tb admit

| of the hull brings the boat

‘& main- hull,

£

I

water automatically into the interior of sgid
super-structure when the boat submerges
and to discharge water automatically and
substantially completely from the interior
of said super-structure when the bucyancy
to such surface
running water line, said super-structure be-

70

ing constructed to permit the fres flow of -

water therein substantially from end toend.

20. A submarine or submersible boat hav-
ing a normal surface running water line
and having a hollow super-structure abave
said water line, openings into said super-

VX |

structure at least partially above said water -

line, said openings being adapted to admit

. water automatically into the intevior of said
super-structure when the boat submerges

and to discharge water automatically and
substantially completely from the interior
of said super-structnre when the buoyancy

of the hull brings the boat ta such surface -

running water line, said super-structure ba-
ing constructed to permit the free flow of
water therein substantially from end to end,
and means for closing said openings.

21. A submarine or submersible boat hav-
ing a -normal surface running water line and
having a hollow super-structure above sgjd,
water line, openings into said super-strl‘&;ﬁ

ture at least partially above said water line? 95

said openings being adapted to admit water

‘automatically into the interior of said super-

structure when' the beat submerges and to
discharge water automatically and substan-
tially ‘completely from the ihterior of said
super-structure when the buoyancy of the
hull brings the boat to such surface running

water line, said super-structure being con- .

structed to permit the free flow of water
therein substantially from end to end, and
means for closing said openings and air
vents in the top of said super-structure.
22. A submarine or submersible hoat hav-
ing a normal surface running water line,
and having a hollow super-structure ahove
said. water line, openings into said siper-
structure at least partially above said water’
line, said openings being adapted to adinit
watér automatically into the interior of said
super-structure - when the hoat submerges
and to dischavge water automatically from

‘the interior of said super-structure when the

boat emerges, and the hull of said boat hav-
ing a flattened arched top and said super-
structure sloping gradually to the sides and

‘meeting the same near said water line..

8a
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23. In a .submarine or submersible boat;

a super-structure ahove gaid
main hull; and a ‘trussed arch formihg a
part- of the framework of said wmin hull
and located within said super-structure.

24, Tn a submarine or submersible boat,
a_main hull, a super-structure above said
main hull, and a trussed arch formi

part of the" framework of said

1f

2

0
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and located within said super-structure, the
sheeting of the deck of ‘the main hull being
connected to the under side of said arch.
25. A submarine or submersible boat hay-
ing a hull, and a superstructure above said

“hull, said superstructure having openings

- to the exterior through which water may

10
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enter freely into the interior of the super--

structure, and discharge automatically and
substantially completely therefrom, and said
boat having a normal surface-running water
line, and having ballast tanks of 'a capacity
to submerge the -boat when filled and to
emerge it to said water line when emptied,
and said openings being approximately at

said water line in surface-running, and said

hull when in surface-running trim having a

- substantial reserve buoyancy, whereby a ma-

terial ‘portion of the hull of the boat ex-
tends above the water line when the boat is
in cruising trim, so that the longitudinal
stability of the boat is increased. :
26. A submarine or submersible boat hav-
ing a hull, and a superstructure above said
hull, said superstructure having openings
to the exterior through which water may
enter freely into the interior of the super-
Structure, and. discharge automatically and

substantially completely therefrom, and said.

boat having a normal surface-running water

line,’and having ballast tanks of a capacity

to submerge the boat when filled and to

. emerge it to said water line when emptied,
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and said openings being approximately at
said water line in surface-running and ‘said
hull when in surface-running trim having a
portion extending upwardly above such

water line into such superstructure, where-

by the longitudinal stability of the boat is
inereased. ' o

27. A submarine or submersible boat hav-
ing a hull, and a superstructure above said

- hull, said superstructure having openings
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to the exterior through which water may
enter freely into the interior of the super-
structure, and discharge automatically and
substantially completely therefrom, and said

-boat having a normal surface-running water

line, and having ballast tanks of a capacity
to submerge the boat when filled and.‘to
emerge it to said water line when emptied,
and said openings being approximately at

~said water line in surface-running and ‘said

hull when in surface-running trim having a
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portion extending upwardly sabove such
water line into such superstructure, where-
by the longitudinal stability of the boat is
increased; and said portion being of arched
form, whereby water drainage from the
superstructure is facilitated.

28. A submarine or submersible boat hav-
ing a hull, and a superstructure above said
hull, said superstructure having openings
to the exterior through which water may
enter freely into the interior of the saper-
structure, and discharge autematically and
substantially completely therefrom, and said’
boat having a normal surface-running water
line, and having ballast tanks of a capacity
to submerge the boat when filled and to

-emerge it to said water line when emptied,
.and said openings being approximately at

sald -water line in surface-running and ‘said
hull when in surface-running trim having a
portion “extending upwardly above such
water line into such superstructure and said
superstructure being
longitudinal stability of the boat is in-
creased. .

29. A submarine or submersible boat hav-
ing a hull, and a superstructure above said
hull, said superstructure having openings
to the exterior throngh which water may
enter freely into the interior of the super-
structure, and discharge automatically and

‘substantially completely therefrom, and said

boat having a normal surface-running water
line, and having ballast tanks of a capacity
to submerge the boat when filled and to
emerge it to said water line when emptied,
and said openings being approximately at
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rounded, whereby the
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said water line in surface-running and said

hull when in surface-running trim having a
portion. extending .upwardly abeve such
water line into such superstructure, and said
superStructure being rounded, whereby the
lengitudinal stabililty of "the boat is in-
creased, and said portion being of arched
form, whereby water drainage from the
superstructuie is facilitated. - :

Inwitness whereof, I have heréuntosigned |

my name in the presence of two subscri%ing

witnesses. _ )
‘CESARE -iLAURENTEI.
Witnesses : :
G Axmx,
. A, Ferraxn.
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