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To all whom tt may concermn:

Be 1t known that I, Joun M. CAGE, a citi-
zen of the United States of America, res:LdmO'
at Denver, in the county of Denver and State
of Oolorado have invented certain new and
useful Impr ovements in Submarine Boats, of
which the following is a specification.

This invention relates to Improvements-in
submarine boats, and has for its object to

roduce a vessel of the class named; which,
y-a simple and eflfective system of a,ir-
storage-and transmission means,
main submerged during an extensive period,

in. which the ﬂ'asolene engine employed to ac-

tuate the various electrical a opliances, may
be operated under all conditions, and in
which, by proper and economical distribution

~ and clrculatmn the stored air may be em-

- 20 -

ployed to the O'reatest advantage.
The benefits derived from the improve-

~ ments herein described will be appreciated

" nation of the air by the gases ejected from |
- the enge, the electrlclty required to op-
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when it 1s observed that to prevent contami-

erate the various contrivances in submarine
boats now in use during the period of sub-
mergence, 1s supplied by batteries which are
charged while the boat is on the surface.

Recent tests have furthermore. st .blished
the average length of the period of sub-
mergence to be approumately eight hours at
the expiration of which time the boat has to
be brought to the surface for the purpose of
replenishing the air tanks.

I attain my objects by the system and
mechanism illustrated in the accompanying
drawings, in the various views of which, like
parts are snmla,rly demﬂ*nated a,nd I w 11101}

nal sectmn throucrh a submalme boat,
equipped in accordance with my unproved
system, Ifig. 2—a horizontal, longitudinal
section through the same, taken alonfr a line

2—2, Kig. 3, T 1g. 3—an enld,rfred Cross sec- |

tion taken along the line 3—3, I 1g. 1 and Fig.
4—an enlarged sectional, fr&gmentary view
of the various elements oompmsed N My Sys-

tem of ar-storage and trasnmaission.

Referring to the drawings, 5 represents the
mgar—shaped hull or shell of a submarine boat,

—"I'll'l-n—l—n-— .

~access to the interior of which may be had by‘

means ' of a normally hermetlcally closed
hatch 6, opening in the upper surface of the
connm#—tower 7.

may re-.

The vertical movements of the boat are
controlled by the horizontal submerginz-
screws 8, whlch are revolubly mounted inside
vertical tr ansversely arranged conduits 9 and
which are actuated by a motor 10, through
mstrumenta,hty of & longitudinally ex. tending
shaft 11.

The boat may be propelled while upon or
under {..e surtace of the water by four screw-
propellers 12, which recerve :heir rotary
movement from the electric motors 13, whiie

the steering apparatus of the vessel, consists -

of two horizontal, longitudinally e:s.tendmg

55

planes 14, pwotally mounted ca shafts 15, -

and controlled by means of hand wheels 16.
The submerging, propelling and steering

means have respectively been made subjects -

of separate applications for patent.

.
7O

The 1nterior of the boat is divided into a:_‘ |

centrally located engine room 17 and the op-
erating room 18, the floor 19 of which sur-

rounds the former

‘The roof 20 of the engme room extends

below the conning-tower and forms the floor
which, 1n practice, is
ator and steersmen of the vessul.

The electric switches and rheostats em-
ployed to control the movements of the
various appliances and which together with
the electrical connections have been omitted
from the drawings, are to this end preferably
located 1n the connmg—tower
- Kngine room 17 contains the gsasolene
engine 21 and the therewith operatively con-
nected dynamo 22, by which the various
motors employed in propelling and oOVarn-
ing the boat are energized.

The interior of the boas is furthermore

occupied by the oper-
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divided by means of bulkhecads 23 and 24

into two end compartments 25, located re-
spectively at the stern and prow of the boat
and two thereto ad] oining compartments 26.

Chambers 25 are intended for the storage
of the gasolene required for the operation of
the engine and are connected with the engine
room by means of pipes 27, while the adjoin-
ing chambers 26 are deswn“d ¢o contain the
foul air exhausted from “the operating and
engine rooms and which being compressed
therem may subsequently be employed to
opera,te the torpedo and dynamite guns, the
position of which is indicated in broken lines
28, Kig. 1. -

The space 29 surrounding the engine room
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below {loor 19 is employed to store the com- | tight shell comprising an operating room, ¢

pressed air required to supply the vital oxy-
cren to the occupants of the operating and
engine rooms during submergence of the
boat.

Compartment 29 is supplied with com-
pressed air while the boat 1s on the surface ot
the water by means of an air compressor 31
operated by a motor 34 and connected with
the said compartment by the eduction pipe
32, while the induction pipe 33 extends inside
the conning-tower. When the air compart-
ment is filled, valve 32% in pipe 32 1s closed
and the boat 1s ready to be submerged.

The operating room 18 1s, during sub-

- mergence of the vessel, supplied with vital

20
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air by means of the valve-controlled iniet-
pipes 30, which extend from compartment
29 through floor 19, while the foul or impure
air is exhausted from the upper vportion of
the said room by means of the before named

compressor 31 and the induction pipe 33 and

led into the lower portion of the engine room
17 by the auxiliary eduction pipe 34¢, the
valve 342 of which, was closed while compart-
ment 29 was being filled. |

The air which rises in the upper portion. of
the engine room, being unsuited for further
use in the living compartments, 1s exhausted
through a pipe 35 by means of a compressor
36 and conducted into one of the foul amr
chambers 26 by the eduction pipe 37. 'The
compressor is actuated through imstrumen-
tality of an electric motor 38.

The two foul air compartments 26 are

connected by a pipe 39, a branch 40 of which, |

- leads to the conning-tower 7.

40
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The upper extremity of pipe 40 1s provided
with a cross pipe 41, which has an outlet-
valve 42 and a safety-valve 43. The latter
cuards against over-compression of the air
i the foul air tanks, while the former per-
mits the discharge of the impure air when
the boat has returned to the surface.

~ The gases or vapors, which during the op-

eration of the gasolene engine are constantly
exhausted therefrom, are connected through
a pipe 44 into a condenser or puriller 45 1n
which solid and other impurities contained
in the gases are separated therefrom and
from which the vapors are led through a pipe
47 into the expansion and storing tank 46.
The accumulated gases are exhausted from
tank 46 through a pipe 47 by means of a com-
pressor 48, which- discharges mnto the foul
air tanks 26 through a pipe 49. The com-
pressor 18 actuated by the electric motor 50.

Tank 46, being sufficiently large will, to-
cether with check valves 51 and 52, prevent
reaction of the accumulated gases on the
engine. : -

Having thus described my invention what
1 claim i1s:—
- 1. In a submarine boat, a normally water-

.'_: '¢ ‘

o et

fresh air and impure-air-chambers, means to
compress alr in the fresh air chamber, means
to conduct air therefrom into the operating
room, and means to exhaust the impure air
from the latter into the foul air chamber.

2. In a submarine boat, a normally water-
tight shell comprising separated engine,-oper-
ating-, foul-air-and fresh air-compartments,

means to compress alr 1n the latter, means to

conduct air therefrom into the operating
compartment, means to exhaust air from the
latter mto the engine compartment, and

70

75

means to exhaust air from the latter into the

foul air compartment. .

3. In a submarine boat, a normally water-
tight shell comprising an operating room, an
engine room, compartments adapted to con-
fan gaseous iluids connected therewith,
fresh-air and foul-air compartments, and
means to lead air from the fresh-air compart-
ment consecutively through the operating
and the engine rooms into the foul-air com-
partments. |

4. In a submarine boat, a normally water-
tight shell comprising an operating room, an
engine room, fresh-air and foul-air compart-
ments and means to lead -air from the fresh
alr compartment consecutively through the
operating and the engine rooms into the foul-
air-compartment. -

5. In a submarine boat, a normally water-
tight shell comprising a centrally located en-
oine room, the surrounding space being hori-
zontally divided into an operating and a
fresh-air chamber, foul-air chamber sepa-
rated therefrom and means to lead air from
the fresh-air chamber through the operating
room and the engine room, into the foul-air
compartment. | |

6. In a submarine boat, a normally water-
tight shell comprising a centrally located en-
ogine room, the surrounding space being di-
vided into an operating room and a com-
pressed alr compartment, compartments
adapted to contain gaseous fluids at the ex-
treme ends of the boat and connected with
the engine room, communicating foul-air
compartments interposed between the last
named compartments and the operating
room and compressed air compartment, and
means to conduet air from the latter through
the operating and engine rooms into the foul-
alr compartments. .

7. In a submarine boat, a normally water-
tight shell comprising separated fresh-air and
foul-air chambers, means to compress air in
the former and to conduct it into the interior
of the shell, and means to subsequently ex-
haust said air and to compress 1t in the foul-
alr compartment.

8. In a submarine boat, a normally water-
tight shell comprising fresh-air and foul-air
compartments, an engine adapted to be actu-
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15 shell, an expansion chamber, means to lead.

20

. 854,146

ated by means of gaseous fluids, 1n said shell,
and means to conduct gases exhausted from
said engine into said foul-air compartment.

9. In a submarine boat, a normally water-
tight shell comprising fresh-air and foul-air
compartments, an engine adapted to be actu-
ated by means of gaseous fluids, 1n said shell,
and means to conduct and compress gases
exhausted from said engine into said foul-air
compartments. |

10. In a submarine boat, a normally wa-

ter-tight shell comprising fresh-air and foul-

air compartments, an engine adapted to be
actuated by means of gaseous fluids mn said

cases exhausted from said engine therein,
and means to conduct gases from said cham-
ber and compress them in the said foul air
compartments. -

11. In a submarine boat, a normally wa-
ter-tight shell comprising fresh-air and foul-
air compartments, an engine adapted to be
operated by gaseous fluids 1n said shell, a pu-

' rifying contrivance, an expansion tank and

means to lead gases exhausted from said en-
gine consecutively through the said puriiying
contrivance and the said tank into the said

- foul-air compartments and to compress sald
| gases therein.

12. In a submarine beat, a normally wa-
ter-tight shell, comprising an operating room
fresh-air and foul-air compartments, an en-
cine adapted to be operated by means of gas-
eous fluids in said operating room, means to
conduct air from the fresh-air compartment
through the said operating room into the foul-
air compartment, means to conduct gases

3

30

35

exhausted from the said engine into the said

foul-air chamber, and means to compress
sald air and gases therein.
In testimony whereof I have aflixed my
signature in présence of two witnesses.
JOHN M. CAGL.
‘Witnesses:
G. J. ROLLANDET,
K. M. Stump.
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