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5 Claims. (01. Ill-10.0) 
This invention relates to new and useful im- ‘ 

provements in an automatic submarine safety 
apparatus. ~ 

The invention has for an object the con 
5 struction of an apparatus as mentioned which 

is characterized by the provision of a plurality 
of de?ateable and in?ateable bags arranged in 
a plurality of cavities in the top and sides of 
the body of a submarine and associated with 

10 means for in?ating and de?ating the bags from 
the interior of the submarine so that the sub 
marine may be lifted when desired. 

Still further the invention also proposes a 
novel arrangement of mounting the bags within 
the cavities so that they may be drawn back 
into the cavities when desired. 

Still further as another object of this inven 
tion an arrangement is proposed whereby an air 
tube is mounted upon the top of the submarine 
and is adapted to project into the air when the 
in?ated bags support the submarine near the 
surface of the water. 
As another object of this invention it is pro 

posed to arrange the de?ateable bags in groups 
' in which spherical bags are arranged at the top 

of the submarine and elongated bags completely 
along the sides of the submarine. - 
As another object of this invention it is pro- » 

posed to arrange a rotatable disc in the cavities 
at the top of the submarine and associated 
with cables for holding the in?ated bag, and also 
associated with an arrangement for rotating the 
discs for the purpose of “drawing in” the bags 
in de?ated conditions. 

Still further the invention proposes the con 
struction of a device as mentioned which is 
simple and durable and which may be manu 
factured and sold at a reasonable cost. 7 
For further comprehension of the invention, 

40 and of the objects and advantages thereof, ref 
erence will be had to the following description 
and accompanying drawings, and to the ap 
pended claims in which the various novel fea 
tures of the invention are more particularly set 
forth. 
In the accompanying drawings forming a ma 

terial part of this disclosure:- , ' 
Fig. 1 is a side elevational view of a sub 

marine equipped with an automatic safety ap 
50 paratus according to this invention, and illus 

trated supported by the apparatus a short dis 
tance below the water level. , 

I Fig. 2 is an end elevational view of Fig. 1. 
Fig. 3 is a fragmentary enlarged sectional view 

taken on the line 3—3 of Fig. l. 
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Fig. 4 is a fragmentary enlarged longitudinal 
sectional view of a portion of the submarine 
body. 

Fig. 5 is a fragmentary enlarged sectional view 
taken on the line 0-! of Fig. 1. 

> Fig. 6 is a fragmentary enlarged sectional view 
taken on the line 0-0 of Fig 1. 
The submarine safety apparatus according to 

this invention is used in conjunction with a 
submarine having a body I. formed with a plu 
rality of cavities H at the top and cavities I! 
along the sides. De?ateable bags it are asso 
ciated with the top cavities II- and are adapted 
to be engaged in and stored in the cavities when 
de?ated. Other de?ateable bags I‘ are associ 
ated with the side cavities l2 and are adapted 
to assume positions within the cavities when 
de?ated. Means are associated with all of the 
bags for the purpose of holding these bags in 
extended positions from the cavities. These 
means, as respects to the bags l3, comprise 
bands I! fixed upon the horizontal circumfer 
ence of the bags II and connected with chains 
l0 extended down into the cavities II and at 
tached as hereinafter further described. As re 
specting the side bags ll, a plurality of chains 
I‘! are extended over the bags and are attached 
at their inner ends it upon the top and bottom 
walls of the cavities. ‘ 
Doors are provided for closing the cavities. 

As respecting the top cavities II, the doors for 
each of the cavities comprise a pair of door 
sections I! and 20 arranged on opposite ‘sides of 
the cavity and hingedly supported so as to be 
adapted to assume closed positions or to be 
moved into open positions as clearly illustrated 
in Fig. 3. The door section !0 is formed with a 
lip 2| adapted, to be engaged beneath. the, free 
edge of the door 20 as is customary in door con 
structions. A mechanism is provided whereby 
from the interior of the submarine the doors 
may be opened and closed and this mechanism 
comprises a pair of. links 22 pivotally connected 
at one of their ends upon the side edges of the 
door sections I! and 20 and pivotally connected 
at the other of their ends upon a bracket 23 
fixed on a rod 24 extending into the interior of 
the‘ submarine. A waterproof packing 25 is ar 
ranged upon the wall through which the rod 24 
extends so' as to prevent leakage of water 
through the submarine. > i 

The inner end of the rod 24 is provided with 
threads 26 threadediy engaging a bevel ‘gear 
21 rotatively supported on a base member II. 
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This base‘ member is formed with an inturned 
top ?ange 29 engaging a circumferential groove 
in the hub of the bevel gear 21 to provide a ro 
tative support. Another gear 33 meshes with 
the bevel gear 21 and is rotatively supported 
with a bracket 3| and is provided with a handle 
32 by which it may be turned. The arrange 
ment is such that the handle 32 may be turned 
for causing rotation of the bevel gear 21 in one 
or the other direction and causing the raising 
and lowering of the screw 23 for moving the ' 
rod 24 to open and close the door sections. 
Each of the side cavities I2 are adapted to 

be closed with doors 33. These doors are hing 
edly mounted along the bottom sides of the cav 
ities I2. Several springs 34 are arranged upon 
the hinged points of the doors 33 and act be 
tween the side wall of the submarine body and 
the doors 33 normally urging the-‘doors 'into' 
closed positions. When the bags I4 expand they 
automatically open the doors, into the position 
as illustrated in Fig. 6. " 
A means is provided within the submarine for 

in?ating the bags when desired. This means 
comprises several air pumps 35 associated with 
a plurality of air holding tanks 33. These tanks 
33 are of various sizes and arranged in various 
portions of the submarine. Each of the tanks 
34 are provided with one way valves 31 through 
which air may be injected. Each of the air 
compressors 35 are provided with. ?exible dis 
charged hoses 33 equipped at their ends with 
connections 33 adapted to‘ engage over the 
valves 33 for the purpose of opening the valves 
to allow the discharge of air by the compressors 
into the tanks. The construction is very similar 
to that of the in?ating of automobile tires 
equipped with the self closing valves, and there-' 
fore, complete details of the construction will 
not be given. 
The tanks 33 are connected by pipes 43 

through which a supply of air may be' dis 
charged into' the bags. Fig. 5 it 
should ‘be noticed that the pipe line 43' con 
nects with a branch pipe 4I extending into the 
cavity II and'connected with a ?exible hose 42 
connected with the bag I3 for the purpose of 
in?ating thev bag. The branch 4| is‘ provided 
with a valve 43. The air supply 43 is provided 
with a valve 441 A take-off pipe 45 provided 
with a valve 46 connects with the branch 4] 
and connects with the inlets to the compres 
sors 35 as clearly illustrated in Figs. 3 and 4. 
II'he arrangement is such that after the bags 
I3 have been in?ated'they may be de?ated by 
proper operations of the valves 43 and 43 and 
proper operation of the compressors. ‘ 
The side bags I4 may also be in?ated and 

de?ated as desired. More particularly, air sup 
ply pipes 44 are connected with branch pipes 
4| extending into the cavities I2. A control 
valve 44 is arranged in the supply 43 for con 
trolling the »: -~-= e of air through ‘the branch. 
A tough ?exible hose 42 connects from the 
branch 4| with the bag I4. A take-off pipeC 
45 connects with the branch H and is controlled 
‘with a valve 43. - 
Each of the top cavities II are equipped with 

I mechanism which allowsrthe bags I3 to be 

75 

drawn into the cavities when de?ated. Each 
of these mechanisms comprises a disc 41 rota 
tively mounted through ‘the base wall of the 
cavity. Packing boxes 43 are arranged between 
the branch H and the hub of the disc 43. 
other packing boxes 4| arearranged outside 

2,000,746 
of the disc 40 and the base wall of the cavity. 
The cavity II is provided with a window 50 so 
that one of the men within the submarine can 
inspect the condition of the “drawn in” bag. 
Each of the chains I6 connect with the periph 
ery of the disc 41. A pinion SI meshes with 
teeth upon the periphery of the disc 41 and is 
?xed upon a shaft 52 extending through the 
bottom wall of the cavity into the interior of 
the submarine. This shaft 52 is provided with 
a gear 53 of. a reduction mechanism connected 
with a motor drive 54.‘ 
The shaft 52 extends from the bottom of the 

casing of the reduction mechanism and is pro 
vided with a head 85 by which it may be man 
ually raised.‘ A bracket 53 is adjustably mount 
ed upon the casing of the motor 54 and is 
adapted to assume a position indicated by the 
dot and dash lines in Fig. 5 in which position 
it is adapted to hold the head 55 raised so that 
the gear Si is raised into the dot and dash 
position for the purpose of being out of mesh 
with the disc 41. It is desirable that the disc 
41 be free to rotate when the bag I3 is in?ated 
so as to be capable of unwinding the chains Ii 
to allow the expansion of the bag. 
An in?ated bag I3, such asillustrated in ‘Fig. 

1 may be drawn in by operating the motor 34' 
to rotate the shaft 52, the gear SI and the disc 
41.’ Since the hose 42 remains stationary and 
the disc is rotating the chains will be gradually 
wound around the stationary hose 42 and so 
the bag will be drawn inwards. Of course it is 
necessary that the bag be de?ated during this 
operation which is possible by proper operation 
of the air compressors and the valves 43, 44 
and 43. After the bag I3 has been completely 
drawn into the cavity II, which condition may 
be seen from the inspection window 53, then 
the handle 32 'of the door closing mechanism is 
operated for the purpose of closing the doors I3, 
23. This constitutes the inoperative or closed 
condition of the safety device. 
' Normally the submarine functions with all of 
the bags collapsed and held within their cavi 
ties with the doors closed. In the event that 
trouble develops and the submarine cannot rise 
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to the surface then the bags are operated to lift - 
the submarine. If the submarine becomes 
grounded underwater and cannot rise then the 
top bags I3 may be operated for the purpose of 
lifting loose the submarine. If the submarine is 
then released the top‘b'ags I3 may be redrawn 
and replaced into their cavities. 

side'b'ags I4‘ are not provided by mech 
anism by which they can be redrawn. though 

50 

of course they are provided with means by which - r 
they may be de?ated. Upon being de?ated the 
doors 33 will automatically close which usually 
will correctly place the bags I4 into'the'cavities 
I2. When the submarine reaches dry dock or - 
docks, the bags I4 may be properly adjusted 
within the cavities I2. As previously described ' 
the bags I3 can be drawn into the cavities I I into 
the proper conditions when desired. When the 
bags I3 and I4 are in?ated the submarine will 
be lifted by these bags acting as ?oats, illus 
trated in Fig. 1. 
The submarine is also equipped with an air 

tube 53 extending above the water level 33 so 
that air may be drawn into the submarine in its 
lifted position. 
The operation of the device may be under 

stood from the following brief description.- Nor 
mally compressed air is stored in the tanks 33 
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by operation of the compressors ll. In the 
event that the submarine runs into trouble, the 
valves 46 should be closed and the valves 43 and 
44 open so that the compressed air from the 
tanks 36 engages into the bags and in?ates-the 
bags. The doors 1! and 20 must previously be 
open so as to allow the bags It to extend in 
their in?ated conditions. Furthermore the gears 
8| must be moved to their inoperative positions 
relative to the disc 41 so as to allow free turn 
ing of the discs and so allow the bags I! to‘ 
assume their natural extended positions. 
While I have shown and described the pre 

ferred embodiment of my invention, it is tobe, 
understood that I do not limit myself to the 
precise construction herein disclosed and the 
right is reserved to all changes and mo cations 
coming within the scope of the inventi as de 
?ned in the appended claims. , 
Having thus described my invention, what I 

claim as new, and desire to secure by United 
States Letters Patent is: ‘ 

1. ,A submarine safety apparatus, comprising 
a submarine having a body with a plurality of 
cavities in the top and the sides, de?ateable and 
in?ateable bags in said cavities, means for hold 
ing said bags in extended positions from said 
cavities when in?ated, doors for said cavities. 
and means within the submarine for in?ating 
and de?ating said bags, comprising ‘a plurality 
of ‘storage tanks for storing compressed air and 
an air compressor for supplying air .to said 
tanks, and a piping system including valves 
whereby air in the in?ated bags may be removed 
by. the air compressors and redischarged in ‘ 
said storage tanks. I , 

2. A submarine safety apparatus,‘ comprising 
a submarine having a body witha plurality of 

' cavities, a de?ateable and in?ateable bag in one 
40 of said cavities, a disc rotative in the‘ base of the 

cavity, a stationary air pipe from the interior 0! 
the body extending through the center of said 
disc and connected with said bag for. the in?a 
tion and de?ation of the bag, a plurality of 
chains attached upon the periphery of said disc 
and to a band ?xed around said bag, means for 

' in?ating and de?ating said bag from the interior 
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of said body, and means for releasably rotating 
said disc for drawing in the bag when de?ated. 

3. A submarine ‘safety apparatus,v comprising 
a submarine having a body with a plurality of ' 
cavities, a de?ateable and in?ateable bag in one 
of said cavities, a disc rotative in the base of the 
cavity, a stationary air pipe from the interior oi’ 
the body extending through the center of said 
disc and connected with said bag for the in?a 
tion and de?ation of the bag‘, a plurality of 
chains attached upon the periphery of said disc 
and to a band .?xedaround said has, means for 

3 
in?ating and de?ating said bag from the interior 
of said body, andmeans for releasably rotating 
said disc for drawing in the bag when de?ated, 
comprising a pinion meshing with teeth upon 
the periphery of said disc and mounted upon a 
shaft‘extending into the interior oi’ the body, 
and an arrangement whereby said shaft may 
be moved to disengage the pinion with said 
teeth. 

4. A submarine safety apparatus, comprising 
a submarine having a body with a plurality 
of vcavities, a de?ateable and in?ateable bag 
in one of said cavities, a disc rotative in the 
base of the cavity, a stationary air pipe from 
the-interior of the body extending through the 
center of said disc and connected with said bag 
for the in?ation and de?ation of the bag, a 
plurality of chains attached upon the periphery 
of said disc and to a band ?xed around said‘ 
bag, means for in?ating and de?ating said bag 
from the interior of said body, and means for 
releasably rotating said disc for drawing in the 
bag when de?ated, comprising a pinion mesh 
ing with teeth'upon theperiphery of said disc 
and mounted upon a shaft extending into the 
interior of the body, and an arrangement where 
by said shaft may be moved to disengage the 
pinion with said teeth, said mechanism being 
connected with said shaft for rotating said pin 
ion for rotating the disc to draw in the bag 
when desired. 

5. YA submarine safety apparatus, comprising 
a ‘submarine having a body with a plurality of 
cavities, a de?ateable and in?ateable bag in 
one of said cavities, a disc rotative in the base 
of the cavity, a stationary air pipe from the 
interior of the body extending through the cen 
ter of said disc and connected with said bag 
for the in?ation and de?ation of the bag, a 
plurality of chains attached upon the periphery 
of said- disc and to a band ?xed around said 
bag, means for in?ating and de?ating said bag 
from the interior of said body, and means for 
releasably rotating said disc for drawing in the 
bag when de?ated, comprising a pinion mesh 
ing with teeth upon the periphery of said disc 
andlmounted upon a shaft extending into the 
interior of the body, and an arrangement where 
by sa-id shaft maybe moved to disengage the 
pinion with said teeth, said mechanism being 
connected with said shaft for rotating said pin 
ion "for rotating the‘disc to draw in the bag 
when desired, said mechanism including a braekq 
et- adiustably mounted and adapted to engage 
against one end of the shaft to hold the shaft 
raised so that the pinion disengages from said 
teeth. 

MICHAEL DRAY. 
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