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The present invention relates to a water pressure ac 
tuated explosively operated actuating mechanism and 
more particularly to an automatic actuator mechanism 
for releasing a ?oatation device and in particular to a 
small explosively operated charge that is actuated in the 
shortest possible time in response to the increase in pres 
sure when immersed in water. 
The purpose of this invention is to provide a self-in?at— 

inig life preserver which, when attached to the individual, 
will automatically in?ate as quickly as possible when it is 
immersed in water to provide means for maintaining the 
person above the Water until rescued. 

Existing types of automatically actuated mechanism 
for life preservers operate in response to a change in con 
ditions such as immersion in an activating ?uid such as 
water. They rely either upon a chemical reaction such as 
the generation of a pressurized gas by a chemical com 
pound that is responsive to contact with an activating 
?uid. Consequently their operation is always with a time 
delay from the initial immersion ‘before there is an in?a 
tion of the floatation equipment. Or they rely upon a 
pressure sensitive device and battery such as a spring 
biased valve means retaining the chamber closed until 
the device is submerged far enough below the surface to 
overcome the biasing of the valve and open the valve to 
allow the actuating ?uid to activate the ?uid energized 
battery. However with this type of triggering means, the 
delay between a signi?cant change in the condition and 
the actual operation of the device may be unduly long. 
Since the immersion device utilized is in the form of a 
so-called squib cylinder, the valve mechanism will control 
the actual response to submersion in an activating ?uid. 
Therefore the valve mechanism must provide a protection 
or closure under atmospheric pressure to prevent damp 
ness or moisture from being absorbed by the battery. 
However the valve mechanism must be instantly respon 
sive to a change in pressure such as the ‘submersion of the 
device in water so that the water will penetrate the vbattery 
and produce immediate operation of the squib. 

It is an object of the present invention to provide a 
compact light weight automatically actuated ?oatation 
device for ready attachment to an individual to be sup 
ported thereby. 

It is a further object of this invention to provide an 
automatically actuated ?oatation device that is responsive 
to a pressure change greater than atmospheric pressure to 
provide actuation in the least possible time. 
A still further object of this invention is to provide an 

automatically actuated ?oatation device that is activated 
by a squib and in which the squib is detonated by a ?uid 
activated ‘battery and in which the ?uid to activate said 
battery is resisted by a butter?y valve that is closed under 
atmospheric pressure but opens under an increasing pres 
sure such as the submersion in water. 

Other objects of this invention shall be apparent by 
reference to the accompanying detailed description and 
the drawings in which: 

FIG. 1 is an elevational view of the complete device, 
FIG. 2 is an enlarged cross sectional view of the device, 
FIG. 3 is an end view taken on the line 3—3 of FIG. 2, 
FIG. 4 is a cross sectional View taken on the line 4—4 

of FIG. 2, 
FIG. 5 is an enlarged perspective View of the butter?y 

valve shown open, 
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FIG. 6 is a further embodiment of the butter?y valve, 
FIG. 7 is a view taken on line 7-—7 of FIG. 6, and 
FIG. 8 is a still further embodiment of the butter?y 

valve. 
_ Referring to the drawings and particularly FIG. 1 there 
is illustrated an automatically ?uid actuated control 10 
and air or gas compressed storage tank or container 11 
‘for ?lling a ?oatation device. More particularly there 
is illustrated in FIG. 2 the actuating mechanism of the 
control 10 which comprises a housing or body portion 12 
that is provided on one end ‘with ‘an open bore 14 to per 
m1t attaching the compressed gas or air container 11. The 
neck 15 of container 11 is threadably secured at 16 to the 
open bore 14 and is retained in sealed relationship with 
the open bore 14 by a seal 17 so that the mouth 18 of 
container 11 is retained in sealed relationship adjacent to 
a central bore 19 of the body 12. The central bore 19 
is connected ‘by a port 20 to a D shaped exit port 21. 
Port 21 is utilized as the connecting port for the ?oata 
tion device (not shown). The central bore 19 is also 
connected centrally with a pair of bores 23 and 24 that 
open to the opposite end of the body portion 12, bore 23 
being the smaller bore and bore 24 being the larger bore. 
Mounted in bores 23 and 24 are a piston 25 and actuating 
pin 26. Piston 25 may take any normal piston form, 
however in this embodiment the piston is formed with two 
enlarged portions 27 and 28 with a connecting central 
element 29. This permits mounting a manually actuated 
cam 30 so that its end 31 will bear against the under sur 
face of portion 28 of the piston. The manually actuated 
cam 30 is pivotally retained by a pin 32. Cam 30 is posi 
tioned in a slot 33 in body 12. The opposite end of cam 30 
is provided with an aperture 34 to permit attaching a rope 
35. The actuating pin 26 may be integral with piston 25 
or may be threadably ‘secured to the end of piston 25 as 
illustrated in FIG. 2. Pin 26 at its opposite end is pro 
vided with a perforating point 40 and positioned in close 
proximity to the sealed head 18 of container 11. Thus 
it is apparent that for a manual operation when rope 35 
is pulled, cam 30 will be pivotally moved on its pin 32 
so that the opposite ‘end of cam 30 will bear against the 
under surface of portion 28 of piston 25 moving piston 25 
to the left, FIG. 2, advancing the actuating pin 26 until 
its perforating point 40 penetrates the sealed face 18 of 
container 11 thus releasing the compressed air or gas in 
container 11 to ?ow through port 20 and out the D shaped 
exit port 21 to ?ll the ?oatation device attached thereto 
(not shown). Since the device illustrated and described 
is to be automatically actuated as soon as it is submerged 
into water, there is provided an actuating device 50 that 
is threadably secured at 51 to the open end 52 of body 
portion 12. The actuating device 50 is comprised of a 
body portion 53 having an enlarged bore 54 at one end 
that is connected to a small ‘bore 55 at the opposite end. 
Bore 55 is of an exact size to receive a squib 56. Squib 
56 is an expandable explosive charge actuated by an elec 
trical circuit. Squib 56 is provided with two electrical 
terminals 57 and 58. A dry battery 59 is mounted in 
the larger bore 54. Battery 59 in its dry condition pro 
vides no electrical energy output. However as soon as 
battery 59 is submerged in a ?uid, battery 59 becomes 
energized and produces an energy output through its ter 
minals 60 and 61. Terminals 60 and 61 are connected 
to the terminals 57 and 58 of the squib capsule 56. To 
prevent the absorption of moisture by battery 59 there 
is provided a moisture barrier 62 in the form of a check 
valve. The check valve ‘62 in this embodiment is com 
prised of a circular disc of neoprene or any composition 
to perform in a similar manner as illustrated in FIG. 4. 
To retain disc 62 in the mouth of the large bore 54 of 
body 53 there is provided a shoulder 63 against which the 
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disc is mounted and a washer 64 is mounted in a groove 
65 on the opposite side of disc 62 to retain the disc as 
illustrated in FIG. 2. Washer 64 is constructed with a 
circular rim portion 66 that holds disc 62 .as'shown but 
allows the butter?y valve to open. In the position as 
illustrated in FIGS. 2, 3 and 4, disc 62 is in a closed 
position. However disc 62 is provided with a cut or 
separated central portion to permit the disc to be opened 
inwardly or outwardly by a force greater than the pressure 
of atmosphere. In the one embodiment as illustrated in 
FIGS. 3, 4 and 5, disc 62 is cut or formed with open 
slots 68 and 69 which thus form four extended ?aps 70. 
To assist ?aps 70 in yielding to any pressure greater than 
atmospheric pressure, the disc 62 may be scored along 
lines 71 so that ?aps 70 will yield, as illustrated in FIG. 
5, under pressure entering the larger bore of mouth of 
body 53. There are a plurality of apertures of breather 
holes 67 spaced about the periphery of body 53 to permit 
air to escape when water enters through slots 68, 69 of 
disc 62. In the event the body 53 entered the water with 
the squib end down, the water will enter apertures 67 
and force the air out ?apper valve of disc 62. Thus it 
is apparent that the device as illustrated will prevent the 
absorption of moisture through the mouth or bore 54 to 
battery 59. However disc 62 is constructed in such a 
manner that an increase in pressure such as when the 
device is submerged in a ?uid will open the ?aps 70 either 
as illustrated in FIG. 5 or in an opposite direction to 
allow a free ?ow of ?uid to battery 59 thus activating 
battery 59 which in turn transmits electrical energy to 
squib ‘56 releasing the charge of squib 56 so that the 
charge entering bore 24 will propel piston 25 to the left, 
FIG. 2, causing pin 26 and speci?cally its perforating point 
40 to rupture the sealed face 18 of container 11 thus 
releasing the container gas or air pressure to in turn pass 
through port 20 and exit port 21 to charge the ?oatation 
device. 
A further embodiment of disc 62 is illustrated in FIGS. 

6 and 7 in which a similar disc 62A may be utilized. Disc 
62A is of the same proportions to ?t in bore 54 to be 
retained in the same fashion except that in this embodi 
ment there may be provided two semi-circular cuts or 
separations 73. To assist the two lips 74 formed in disc 
‘62A, the lips may be scored at their base along the dotted 
lines 75. Thus under pressure, that is, such as with a 
?uid entering port 54, lips 74 will move inward as illus 
trated in FIG. 7 pushing the contained air out apertures 
‘67 allowing the ?uid having greater than atmospheric 
pressure to pass through disc 62A and to saturate battery 
59 as in the previous embodiment. If the ?uid enters 
through apertures 67 then the contained air will be ex 
pelled through disc 62 and out port 54. Discs 62 and 
62A may take other forms as long as the disc is pro 
vided with areas that open under an increase in pressure 
greater than atmospheric pressure to allow the passage 
of a ?uid to permit the operation of the device as de 
scribed above. The degree of pressure required to open 
discs 62 or 62A may be predetermined by the thickness 
of the neoprene disc and the degree of ?exibility of the 
disc. 
A further embodiment of the use of discs 62 and 62A 

is illustrated in FIG. 8 in which the apertures 67 are 
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enlarged to become ports 67. A ?apper valve comprised 
of a disc 62 or 62A is ?tted to the port 67A to function in 
the same manner as described. 

Various changes may be made in the actuating device 
50, that is, the manner of retaining washer 64 and disc 62 
as long as they are held in the relationship shown, or the 
manner of mounting battery 59, or the shape of battery 
59 without departing from the spirit of this invention 
and various changes may be made to the actual construc 
tion of the control device, that is, the size of ‘bores and 
piston and the length of travel of the piston as long as 
the penetration of point 40 through the sealed face 18 is 
accomplished by the actuation of squib 56 without de 
parting from the spirit of this invention and this invention 
shall be limited only by the appended claims. 
What is claimed is: 
1. A ?oatation device operable after immersion in 

water including, a pressurized container with a frangible 
sealed end, a piston mounted in a cylinder and said cylin 
der at one end attached to said frangible sealed end of 
said pressurized container, said piston provided with a 
piston rod that extends from said piston through said 
cylinder to a point adjacent the sealed end of said pres 
surized container, said piston rod having a perforating 
point at the point adjacent said sealed end of said pres 
surized container and an electrically actuated expandable 
squib mounted in a sealed relationship in the other end 
of said cylinder and a battery mounted adjacent to said 
squib and electrically connected thereto, said battery ener 
gized by immersion in water, said battery contained within 
said cylinder and protected from humidity by a moisture 
barrier at the open end of said cylinder opposite to said 
pressurized container, said moisture barrier comprised of 
a check valve to be opened by a ?uid pressure greater than 
atmospheric pressure. 

2. In a device according to claim 1 in which said 
check valve is comprised of a rubber disc that is per 
forated to form a plurality of ?aps that are normally 
closed, said ?aps being yieldable to a ?uid pressure greater 
than atmospheric pressure to open. 

3. In a device according to claim 1 in which said check 
valve is formed as a circular rubber disc provided with 
a center having a cross shaped perforation that is nor 
mally closed and opens under pressure greater than atmos 
pheric pressure. 

4. In a device according to claim 1 in which said check 
valve is formed as a circular rubber disc provided with 
a pair of semi-circular perforations to form a butter?y 
shape that is normally closed and opens under pressure 
greater than atmospheric pressure. 
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