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~ other and so separated as to provide a space

29

large reserve of buoyancy

UNITED STATES PATENT OFFICE.

- SIMON LAKE,

OF MILFORD, CONNECTICUT.

SUBMARINE BOAT.

970,004.

Specification of Letters Patent.

Applicatiﬁn filed December 26, 1908.

el it -

serial No. 469,460.

To all whom it may concern:

Be it known that I, Siyron Laxe, a citizen
of the United States and a IESIdLI‘lt of Mil-

- ford, 1n the county of New Haven and State

ot Connecticut, have invented a certain new
and useful Impl ovement 1n Submarine
Boats, of which the following is a specifica-
tion.

The object of this invention is to prwlde
a Submarme boat of shallow draft, particu-
larly adapted for use in rivers, harbors and
compamtwely shallow waters and also

‘adapted to resist the high external pressure

1mposed when submer{red and having a
in surface cruis-
ing condition, a high center of buoyancy
when submerﬂ'ed and a lower center of
oravity than has been obtained in similar
classes of vessels heretofore constructed.

The 1nvention econsists of a thoroughly
rigid hull structure, having two independent
hull sections, one arranged palﬂy within the

below the inner hull section in which are
arranged a central battery-cell compartment

- and a system of water-ballast tanks, com-

40

bihed with a superstructure arranged over

the hull sections, with its sides extendmﬂ |
from and formmg continuations-of the sldes |

of the outer hull section, so as to. provide a

space above the hull sections which is to be-

filled with water when the boat is sub-
merged, and which, when empty, serves to
increase the boat’s reserve of buoyancy for
surface navigation and its general stability

under all conditions:; and to enchance these

last-mentioned [’unctlons, the superstructure

- space may receive air- and water-tight tanks,

which are capable of use for storage and
other  purposes.

The invention also consists of certain de-
tails of construction, and novel combina-

- tlons, and almnﬂ'ements of parts, each and

all Qubstantmlly as hereinafter described and

o claimed.

In the accompanying drawings, Illustmt-

#ing the.invertion, in the several figurés of

55

which like parts are similarly designated,
Figure 1 1s a diagrammatic vertical longi-
tudinal section of a submarine boat con-

stucted 1n accordance with my invention.:

Fig. 2 is a vertical loncrltudmal section, on a
larﬂer scale, drawn through the amldshlp
SECUOI} of the boat. Fig. 3 1s a vertical

9 trapsverse section on a shghﬂv larger scale,
drawn on the line 3—3 of Fw 0.

Fig. 4

submergence.

15 a similar view illustrating a shghﬂy dif
ferent form of the hull sections of the boat.
Fig. 5 is a horizontal longitudinal section
of the amldship section of the boat drawn
on the irregular line 5—5 of Fig. 3. Fig. 6

Catented Sept. 13, 1910.-
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is a vertical longitudinal section of one end

of the boat lllustratmg a slightly modified
construction, in which the end sections are
made of sufﬁment strength to withstand the
external pressure due to the maximum depth
of submergence for which the boat is de-
signed. I‘w 7 1s a vertical transverse sec-
tion of the bow end of the boat. Fig. 81s a
similar view of the stern end of the boat

showing the position of the propellers in
Fig. 9 1s a detail tmnsvelse |

dotted lines.
section drawn on the line 9—9 of Fig. 6
Fig. 10 is an elevation of the amidships sec-

tion of a boat, showing parts of the inner °

and outeér hull sections and pfwts of the
superstructure brohen away, 1n order- to
illustrate. more ¥ detail the arrangement of
the water-ballast tanks and the means for
emptying them. Fig.
section, drawn through ihe amldshlps sec-
tion of a, boat, on the 1rre0'ular hine 11—-——-11

of Fig.

A demgnates the inner hull section, ex-

tending throughout the major length of the

boat, and: havmg parallel top and bottom
portwns ¢ and ¢ and semicircular sides ¢
The top, bottom and sides of this section
are constmcted of suitable shell plating @,

surrounded by a plurality of L—shaped ribs

or frames a* to which the plating is securely

11 1s a horizontal

65

70

80

85

riveted, and the whole constructed to with-

stand the pressure of submergence without

fear of collapsing.
B is the outer or lower hull section, which
1s substantially semicircular in cross- sectmn

and of the same length as the section A but
of greater width, and of the full beam of

the bﬁat This sectlcm B 18 conbtructed of
ribs or frames 6 and a covering of shell plat-

|.Ing &', and 1s also of sufficient strength to

95

J0¢

withstand the external pressure mmdent to

gradually diminishing radii from the ecoter
of the boat toward the ends so as to give a

‘tapering form to the boat. The upper ends
‘of the ribs or frames are arranged in the

same horizontal plane and terminate in in-
wardly extending horizontal portions &2
whose 1nner ends are connected to the ribs
a* of the section A, and the spaces.between
the upper edges of the sides of the platmg

The ribs or frames & are of

- 10D

116
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b’ and the sides of the section A are covered
by plates b whose longitudinal edges are
joined to the platings to provide air-tight
and water-tight joints. Strut or braces 0°
connect the ribs of the inner and outer sec-
tions, and similar struts or braces 6% conuect

~ the ribs of said outer section with the frames

10

-~ and rear ends of the inner and outer hull

18

- 20" per surfaces arranged in the same horizontal

95

30

35

of the trough G to firmly brace the said
outer section and prevent its cotlapse from
the external pressure incident to submer-

gence. _
Extending respectively from the forward

sections are the bow and stern sections or
ends D and E of the boat. These sections

D and E are constructed of series of ribs or

frames d and ¢, respectively, of varying size
and contour, and diminishing in size toward
the boat’s extreme ends, but with their up-

plane with the top of the innér hull section,
and over these ribs are arranged shell plat-
ings @’ and e’, joined to the platings of the
hull sections to form, practically, continua-
tions thereof. - -
- Arranged at the ends of the hull sections
A and B are transverse partitions or bulk-

heads ¥, which are connected to-the said |

hull sections by air-tight and water-tight
joints. In the space C thus formed beiow
the inner hull section A, is arranged a bat-
tery-compartment C., formed in and by a
trough G that extends throughout the length
of the.said space C and has its ends con-
nected air- and water-tight to the bulk-

heads F and the upper longitudinal edges

40

o0
|

50

00

of its side portions secured to the lower

surface of the bottom «” of the inner hull

section A, as shown. The trough G does
not extend to the bottom of the space C, and
it is supported in position by outside frames
G’ connected at their upper ends to the ribs
or frames a* of the inner hull section A and
strengthened by
angles of their lower edges they are secured
to the ribs or frames 0 of the lower hull
section by gussets g2 The space C is di-
vided by a series of partitions C* into water-
ballast tanks designed to be filled when the
boat is to be submerged. Any suitable de-
vice may be employed for filling and empty-

ing the tanks, but in practice I prefer to.

employ the apparatus shown and described
in Letters Patent granted to me October 31,
1905, No. 803,175. As shown more 1n de-
tail’in Figs. 3, 4, 10 and 11, this emptying
arrangement comprises a pipe (C® leading
from the pump C° and connected with the

tanks in such way as to withdraw their

60

water supply, and having a discharge
pipe (3. L

C* are valves, preferably hand-controlled,
and so shewn, opening to the seca and used
to admit water to the tanks to trim the boat,

or to adjust it to an even keel. When the |

gussets ¢g’, and at the

070,664

required quantity of water ballast 1s taken
in, the valves are closed; and so also when
the tanks are to be emptied, the valves are

closed and the pump 1s set 1n operation and

stmultaneously withdraws all of the water

" from all of the tanks and discharges it

overboard.

H designates a superstructure, extending
throughout the full length of the boat, and
comprising sides A, preferably concentric
with the curved sides of the inner hull sec-

70

79

tion, and which extend from the upper
edges of the plating of the lower or outer

hull section to points in vertical alinement
with the centers of the curved sides of the
inner hull sections, and from these points the
sides extend vertically upward for a short

distance and terminate 1n a flat deck portion

80

2%, which may be covered by planking A3, as

shown. 'The upper or deck portion of the

‘superstructure and the short. vertical side

portions are supported by frames H’, which

89 .

are connected at their lower transverse por-

tions to the upper horizontal portions oi the
- ribs or frames «* of the 1nner hull section

A, and the sides A of the superstructure are
supported by frames H? which are arranged
in alinement with the alternate ribs & of the

lower hull sectien I3 and extend from the

plates 0* and are connected to the vertical

90

95

portions of the frames H’ 1n any suitable

manner. The frames H? are braced to the
ribs or frames of the-inner hull section by

struts A* and at their upper and lower ends -

by bracket plates A%, The frames H’ are

100

braced by struts 4° and longitudinal girders

A® firmly connected to frames «* and also

to the frames H’ by angle irons A7 shown
most clearly in Fig. 9. The space formed
by the supeérstructure may be opened to the
surrounding water through valves I, which
for the purpose of illustration, are shown as
hand-operated, and air may be conducted

into the space, to expel the water thus taken

in, through a pipe 1’ which extends from a
suitable pump (not shown). The sides of
the superstructure taper or converge from

“amidships toward each end to conform to

the outline of the sides of the boat.
In the space below the deck 1s arranged a
series of tanks J, that may be employed as

“low - pressure air - tanks, or for storage of

fuel, and they are held in cradles 7 (I'1g. 3)
and in the girders 48 by suitable tie-bands 7'.
The tanks J are constructed of light-weight

material and preferably of cylindrical form,.

and serve to increase the buoyancy of the
boat, even when they are used as fuel tanks,

since the gasolene is of less specific gravity:
125

than the surrounding water, and, theretore,
under all conditions the said tanks tend to
raise the center of buoyancy of the vessel
when in submerged condition. o
The top of the inmer hull section A is
braced by a series of hollow columns I, ar-

106

110

115

120
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ranged along the side; of the interior of the
hull section A in alinement with the sides of

the trough G, and the sides of the super-

structure H under the girders 2¢, and have
their ends secured in sockets I secured to

‘the top and bottom plating of the said sec-

- tion A. In this connection the sides of the

10

Al

23

30

35

trough (3 serve as plate-girders to take the
welght and thrust of these columns. These

columns are made hollow for the double pur-
pose ot hightness of construction and for

their utilization as storage-bottles for hold-
ing the highly éompressed air which is em-
ployed 1n the operation of the various de-
vices used in such bodts. The columns are
eognnected by pipes £7, to which taps (not
shown) ]
them with compressed air, and at their
lower ends they are provided with drain-
cocks £* for the purpose of drawing off any
water that may collect therein. -
- The spaces 1n the ends D and E of the
boat are divided by bulkheads or partitions
I, into three compartments /, " and {’/, the
central compartments I’ being designed as

fuel tanks while the compartments / are in-

tended to be filled with water when the

beat 1s submerged which will act as a seal
between the ftuel-tanks and the interior of

the boat to prevent the fuel or the gases
arising therefrom from entering the boat in
the event of leakage or injury to that por-
tion of the boat adjacent to the tanks. A
pipe {* leads from each fuel-tank to the
interior of the hull section A for supplying

~ the 1uel to the engines (not shown), and

45

the tanks are supplied with fuel through
pipes I* extending through the deck and-the
superstructure of the boat.

in Fig. 1, the spaces between the ends

oi the boat and the superstructure are

shown as continuations of the space over the
mmner null section, and the tops of the said
ends are arranged 1n parallel alinement with

‘the top of the said inner hull section, but

this constructicn may be modified, as shown

m ¥ig. 6, by having the bulkheads or parti-

tions ¥ extended up beyond the ends of the

o0

o)) |
1

6O

g3

inner hull section A and connected to the

plating of the superstructure, thus providing

larger spaces 1n the ends of the boat. In

such modification, the ends of the boat are
‘made oi heavier plating than the superstruc-
ture, and braced by ribs or frames 4 and ¢

and bulkheads L, so as to provide sufficient
streffgtn to withstand the pressure of water
when the boat 1s submerged. This arrange-

ment provides large air spaces at the ends of

the boat which extend above the top of the

inner hull section, thus adding to the buoy-

ancy of the vessel and raising its center of

puoyancy, as will be readily understood.”
M designates the navigating turret of the:

boat, having a hatchway in its top provided

|

S

a hatchway through which access may be
had to the interior of the hull section A
from the turret, and m’ is a cover for said
hatchway M’ opening into the turret..

- N designates a hatchway leading into the

battery compartment and having a cover n.

P designates the keel of the boat.
In Fig. 4 1s shown a slightly modified

form of the outer hull section, which.pro-
vides.a shallower draft than the construction-

shown in Fig. 3. In this construction the

trough forming the battery compartment is

may be connected, for supplying |

of less height than the form shown in Fig. 8,
and the space between the inner and outer
hull sections i1s correspondingly decreased;

and 1n order that a high passageway may be

provided in the compartment that will fa-

70

79

80

cilitate the handling and examination of the

battery-cells, the ribs of the bottom of the
inner hull section are made with central flat

-arches O, extending the full length of the

said section, and the plating «® of the sec-

‘tion 1s also bent upwardly, as indicated at o,

to contorm to the shape of the arches.
IF'rom the foregoing 1t will be seen that I

‘provide an exceedingly compact and rigid

construction ; and by the location of the bat-
tery-cells (which are the heaviest feature of

86 -

90

this class of boats) well down toward the

keel of the vessel, the provision of a large
water-ballast space below the center of the
mner hull section, and the arrangement of
the water space in the superstructure, I pro-
vide a boat of exceptionally shallow draft,
with a lower center of gravity, a high cen-
ter of buoyancy, and with alarger reserve of
buoyancy than has been possible in such
class of boats heretofore constructed. By

990

100

the arrangement of the braces 5° the outer

hull section” BB 1s securely braced to the in-
ner section A, which enables it to withstand
the high external pressure of the water with-
out fear of collapse. o

What I claim 1s:—" _

1. A submarine boat, comprising an inner
hull section of sufficient strength to resist

‘the pressure Incident to submergence and

constituting. a living and a machinery com-
partment, a battery compartment suspend-
ed below said inner hull section, the sides
of which provide longitudinal girders, a

-lower hull section also of sufficient strength

to resist the pressure incident to submer-

gence, the space formed by said hull sec-

tions providing a waler-ballast compart-

sald Inner hull section which is adapted to
be made water-tight for surface navigalion
only, anéibraces connecting said inner hull
section with said lower hull section and said
upper section. | _ . _
2. A submarine boat, comprising an inner

with « snitable cover m, and M’ designates | hull ‘section of. sufficient strength to resist

110

1106

‘ment which extends upon both sides of the
‘sald battery compartment, an upper section
of light weight donstruction arranged over

120
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~ the pressure due to

ment, means for displacing the water

ot

submergence and consti-
tuting a living compartment and a machin-
ery c0mgartment, a battery compartment
suspende

of which form longitudinal girders, a lower
hull section also of sufficient strength to re-
sist the pressure incident to submergence, the
space formed by said hull sections provid-
ing a water-ballast compartment, means for
admitfiig water into sald ballast compirt—
taken

-~ in, an upper section of light weight construc-

15

20

tion arranged over said hull sections and
connected air and water-tight to said lower
hull section to provide an air-tight compart-
ment for surface navigation only, and means

for admitting water to said last mentioned

compartment upon submergence.

3. A
hull section, an outer hull section connected
to the inner hull section air and water-tight,

_braces arranged between and connected to

the hull sections, a central storage battery

" compartment havirg sides forming longitu-

29

30

40

45

55

dinal girders by which the compartment 1S |

suspended from the inner hull section, par-
titions &I‘I‘ﬂﬂgﬁd_ an the Spﬂuﬁﬁ

the hull sections and forming a plurality of
water-ballast tanks; means for controlling
the admission of water to said tanks, means
for emptying said tanks, a superstructure
fved to the hull sections air and water-tight
and cut off from communication with the
water-ballast tanks and having its sides con-

nected to the sides of the outer hull sec-

‘tions, and means for admitting water to the

space formed by said superstructure.

4. A submarine boat, comprising an inner |
hull section adapted to resist external pres-
cure when the boat is submerged, and -an

outer hull section connected to the inner
hull section and of sufficient strength to re-

~ sist external pressure when the boat is sub--
merged, braces connecting the hull sections,,

o g storage battery compart-
from the lower
water-ballast

a trough formin
ment suspended centrally
side of the inner hull section,
tanks surrounding the trough, means for
controlling the admission of water to sald
tanks, means for. emptying said tanks, a

superstructure arranged over the hull sec-

tions, tanks held in the space formed by the
supersitructure, and means: for admitting
water into the superstructure space to coun-
torbalance the external water pressure when

* the boat is submerged. '

_60

5 A shallow draft submarine boat, com-
prising -an inner hull section substantially
oblong in transverse section, and an outer

hull section- substantially semicircular n
cross-section arranged below and connected

4o said inner hull section, braces connecting

6o

said sections, strengthening
ranged in the ipner hull section, a storage
battery compartment arranged in the space

below said hull section, the sides

submarine boat, comprising an innerr

formed by |

columns ar-

i

‘ment arranged centrally

970,084

formed by the hull sections, water-ballast
tanks also arranged in said space, means
for controlling the admission of water o

the tanks, and means for emptying said

tanks, a superstructure of light weight con-
struction arpanged over the inner hull sec-
tion, and imeans for admitting water imto
the superstructure space to counterbalance

the external pressure when the boat is sub-~

merged.

6. A submarine boat, comprising an inner
hull section, and an outer hull section of
the same length, constructed to resist ex-
ternal pressure when the boat 1s submerged,
bow and stern portions extending from the
hull sections, a storage -battery  compart-
in the space
formed between the hull sections, ballast
tanks formed in the said space, means for
admitting watef” to the said tanks, means
for emptying said tanks, a -superstructure
of light weight-construction arranged over

the hull sections and means for admitting

water into the superstructure space.

7. A submarine boat, comprising an inner
hull section, and an outer hull section spaced
from and connected to said inner hull seec-

tion, braces connecting the hull sections, bow

| weight construction

and stern portions extending, respectively,
from the ends of the said hull sections, bulk-

‘heads arranged within the bow and stern

portions, a superstructure arranged upon
the hull sections and including supportiin

frames, transverse struts and longitudina%
oirders connected to saill”irames, buoyancy
fanks held in the space formed by the super-
structure, means for admitting water to sald

space when the boat is submerged, a storage

‘battery compartment arranged in the space

formed between the hull sections, partitions
arranged in the hull space to form a plural-
ity of water-ballast tanks, and means for
admitting water into the tanks and for
emptying said tanks,

8. A submarine boat, comprising an 1nner
hull section, and an outer hull section con-
nected to said inner hull section air and wa-
ter-tight, both of said sections being of suili-
cient strength to resist external pressure due
to submergence, braces connected to sald huil
sections, bow and stern sections connected to

the said hull sections, bulkheads arranged

70

75

&3

85

96

100

105

110

115

ot the ends of said hull sections, partitions

'y the bow and stern sections to form com-
partments therein, a superstructure of light
arranged over sald hull
sections and bow and stern sections, frames
for supporting the superstructure, braces
connecting the frames, buoyancy tanks ar-
ranged in the space formed by the super-
«tructure, means for admitting water to said
space to counterbalance- the external pres-
sure incident o submergence,

| arranged helow the inner hull sectlon, means

T

for flling ang for emptying sald - ballast-

!

140

125
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tanks, a trough forming a battery comipait- |

ment suspended centrally from said inner
hull section and spaced from the outer hull
section, and a hateh and cover for same con-
trolling admission to the battery compart
ment. |

9. A submarine boat,.comprising an inner
hull section, and an outer hull section con-

nected to said mmner hull section, bow and-
stern sections extending respectively from

opposite ends of the hull sections, bulk-
heads arvanged at the ends of the hull sec-
tions, partitions arranged in said bow and
stern sections and dividing them into com-
partments for the purpose specified, a cen-
trally arranged trough suspended from the
bottom of the inner hull section and extend-
ing the full length thereof, partitions di-
viding the space between the hull sections
1hto a plurality of water-ballast tanks, col-

umns arranged in the mner hull section be-

tween the ends of the frames and the sides
of the trough, means for admitting water

to the said ballast tanks, means for empty-

ing sald tanks, a superstructure arranged
over the full length of the boat and having
supporting frames and means for admitting
water into the space formed by the said
superstructure. -

- 10. A submarine boat, comprising an in-
ner .hull section substantially oblong in
transveérse section, and an outer hull section

‘substantially semicircular in cross-section

connected to said mner hull section, the tops
ot tie sides of said outer hull section being
arranged below the horizontal center of the
inner hull section and closed, braces con-
neeting the hull sections, end sections form-
ing the bow and stern portions of the boat
connected to the ends of the hull sections, a
superstructure arranged over .the inner hull
section and whose sides extend from the top
of the said outer hull section and spaced
irom the sides and top of said inner huil
section, buoyancy tanks arranged in the
space formed by the superstructure, water
ballast tanks arranged in the space betwedn
the inner and outer hull sections, means for
admitting water into said water - ballast

tanks and for emptying them, and means |
for admitting water into the space formed

by the superstructure when the boat is sub-
merged. | |
- 11. A submarine boat, comprising an in-
ner hull section substantially oblong in
transverse vertical section and tapering in
horizontal transverse section from amid-
ships toward each end, an outer hull section

substantially semicirenlar in cross - section

and of gradually diminishing radii from
amidships toward each end and connected
to said mner hull section, tapering end sec-
tions forming the bow and stern portions of
the boat and extending from the ends of

said hull sections, bulltHeads connected to
the ends of said hull seetions, partitions ar-

-ranged in the said end $ections for the pur-

pose specified, a trough suspended from the

bottom of said 1inner hull section and having
1ts ends connected to said bulkheads and
thereby form longitudinal
olrders, transverse braces connected to said

whose sides

hull sections and to the outer hull section

and trough, hollow  bracing columns ar-

ranged in the inner hull section, partitions
arranged in the space formed by the hull
sections providing a plurality of water-bal-

last tanks, means for controlling the admis--
-sion of water to said tanks, means for

emptying sald tanks, a superstructure ar-
ranged over the inner hull section and con-

nected to the outer hull section and to the.

end sections, air and water-tight tanks held
1in the space formed by said superstructure,
and means for admitting water into said
space when the boat 1s submerged.

12. A submarine boat, comprising an in-
ner hull sectign substantially oblong in trans-

ot
L]
*y

69

70

79

80

'85

verse section ind having semicircular ‘sides,

an outer hull section substantially semiecir-
cular in cross-section arranged below and

connected to the inner hull section, end sec-

tions connected to the hull sections, bulk-
heads arranged at the ends of the hull sec-
tions, a trough suspended from the inner
hull section and having its ends connected

to the bulkheads and whose sides form longi-

tudinal girders, transverse braces connect-

90

25

ing the outer gnd inner hull sections and

trough, partitions arranged in the space
formed between the hull sections for the
purpose specified, a superstructure fixed air
and water-tight to the hull sections and to the

end sections and having supporting frames

and longitudinal girders and " transverse
braces connecied to the ¥rames, vertically ar-

ranged hollow columns arranged in the in-

ner hull section and extending along the
sides thereof between the sides of said trough
and the longitudinal g.rders in the super-

the boat is submerged. _ -
13. A submarine boat, comprising an inner

hull section substantially oblong in vertical
transverse section and having rounded end

portions, an outer hull section arranged be-
low said inner hull section and connected
thereto air and water-tight, ballast-tanks
formed 1n the spaee between said hull sec-
tions, means for admitting water to said

hallast-tanks, means for emptying said tanks
of the water taken in, a normally closesd?

superstructure arranged over said hull sec-
tlons, said superstructure having a central

raised portion providing a decl; and curved

sides conforming to the ends of said inner

| hull section, means for admitting water (o

1100 -

105

110
structure, and means for admitting water to.
| the space formed by the superstructure when

115
120

129
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«aid superstructure, and vertical hollow brac-

ing columns arranged in said inner hull sec-
tion. |

14. In a submarine boat, an inner hull
section, an outer hull section beneath the
former, and a superstructure above both hull
sections, in combination with hollow col-
wmns arranged within the inner hull section
and serving to brace said inner hull section
and as storage bottles. |

15. A submarine boat, comprising an 1n-
ner hull section substantially oblong 1n ver-
tical transverse section at the center and of
oradually diminishing width toward 1ts
ends, an outer hull section substantially
cemicircular in cross-section and of gradu-
ally diminishing
each end, and its upper longitudinal edges
arranged in the same horizontal plane, ta-
pering end sections forming the bow and
stern portions of the boat extending from
the ends of said hull sections, water-tight

bulkheads arranged at the efids of the hull

20

40

45

sections, a trough suspended from the bot-
tom of the inner hull section and connected
to said bulkbeads air and water-tight, the
sides of said trough serving as longitudinal
oirders, transverse braces connected to the
hull section and to the trough and the outer
hull section to brace and assist the latter to
resist external pressure when the boat 1s
submerged, a superstructure of light weight
construction fixed to the said outer hull sec-
tion and to said bow and stern sections air
and water-tight and having supporting
frames, longitudinal girders and transverse
braces connecting the frames and the 1nner
hull section, means to admit water to the
space formed by said superstructure when
the boat is submerged to counterbalance the
external pressure thereon, and hollow COl-
umns arranged in the inner hull section as
shown and described. -

16. A submarine boat, comprising an 1n-
ner hull section substantially oblong 1in
cross-section and having its sides substan-
tially semicircular and converging from
amidships toward each end, an outer hull

section substantially semicircular in cross-

o size from the center toward

cross-section connected to

- top

070,064

section and. of gradually diminishing size 50

from~ amidships toward
conneeting the hull sections, outwardly ta-
pering bow and stern sections extending
from the ends of the hull sections and whose
tops are extended above the top of said inner
hull section and arranged in horizontal
planes, a superstructure of light weight con-
struction fixed to the air and water-tight
outer hull section and to the bow and stern
sections and having supporting frames,

Ctanks arranged in the space formed by the

superstructure, longitudinal girders con-
nected to the frames and to the top of the
inmer hull section and forming cradles for
said tanks, tie-bands forcholding the tanks
in position, hollow columns arranged in the
inmer hull section below the longitudinal
oirders, and means for admitting water to
the space under said superstructure when
the boat is submerged. | -

17. A shallow draft submarine, compris-

ing an inner hull section substantially ob-

long in transverse vertical section, an outer
hall seetion substantially semicircular 1n
said inner hull
section, both of said sections being
cient strength to withstand external pressure
incident to submergence, end sections
forming the bow and stern po:tions of the
boat and whose tops are arranged above the
of said inner hull section, water-tight
bulkheads arranged in said end sections, 2
superstructure connected tc said outer hull

and end sections air and water-tight and

having means for supporting and means for

bracing it, tanks arranged 1n the space.
! formed by the superstructure to raise the.

center of buoyancy when the boat 1s sub-
merged, and means
said space to counterbalance the pressure
thereon incident to sibmergence.

In testimony whereof I have hereunto set

my hand this 24 day of December, A. D.

1908, - -
| SIMON LAKE.
Witnesses : . .
Wat. H.- ScnHoLz,

Frep B. WriTney:

of suffi-.

each end, braces
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to admit water into the |
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