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GAS FILLING APPARATUS FOR INFLATLE 
F LOATS 

This invention relates to a gas ?lling apparatus which 
will automatically open a gas cartridge to in?ate an in 
?atable ?oat when submerged in water. It is provided 
with both an automatic actuation mechanism and a 
manual operating device. 
There are already known various gas ?lling apparatus 

for inflatable ?oats. The most common of them is one 
which is provided with an actuating device comprising 
a spring compressed with a water-soluble solid material 
and a stopper. This kind of automatic gas ?lling appara 
tus has many defects. . 

An in?atable ?oat must be in?ated and ?oat up 
within several seconds in case it is submerged in water 
irrespective of whether it is operated manually or auto 
matically. Therefore, the water-soluble solid material 
used in this prior kind of gas ?lling apparatus must 
quickly dissolve when it is submerged in water. On the 
other hand, a water-soluble solid material which will 
quickly and easily dissolve or collapse in water has also 
the property of dissolving or collapsing on contact with 
moisture in the air. Therefore, the water-soluble solid 
material used in such prior gas ?lling apparatus as is 
mentioned above eventually will be overcome by the 
load of the compressed spring and the user of the ?oat 
will be inconvenienced by an accidental in?ation. Due 
to this defect, this kind of gas ?lling apparatus is gener 
ally ?tted with a safety device to prevent such acciden 
tal inflation. However, in case it is forgotten to release 
the above mentioned safety device in this kind of gas 
?lling apparatus, the apparatus will not automatically 
operate. Further, in an emergency, it will be dif?cult to 
well understand the releasing operation of such safety 
device. 
As described above, the conventional gas ?lling ap 

paratus using a water-soluble solid material has an es 
sential defect and is not always satisfactory. 
There is a further well known gas ?lling apparatus 

provided with an actuating device comprising a spring 
compressed with a paper stopper. It is preferable that 
such paper stopper be of a required minimum strength, 
because the paper stopper must be broken as quickly 
as possible, the same as for the above mentioned water 
soluble solid material, in case it is dipped in water. 
However, such weak paper has another great defect 
that the user will be inconvenienced by an accidental 
in?ation caused when the paper is broken under the in 
?uence of moisture in air. On the other hand, paper 
having a strength high enough in view of safety has the 
greater defect that a long time will be required until the 
paper is broken when it is dipped in water. 
An object of the present invention is to provide an 

improved gas ?lling apparatus which will open a gas 
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cartridge by the operation of an automatic actuation . 
mechanism to introduce the gas contained in the gas 
cartridge into the ?oat to in?ate it when it is submerged 
in water. 
A further object of the present invention is to provide 

a gas ?lling apparatus having an automatic actuation 
mechanism which can be easily ?tted to and removed 
from a gas ?lling apparatus of the above mentioned 
type in the form of a replaceable cartridge. 
A still further object of the present invention to pro 

vide a gas ?lling apparatus in which the gas ?lling appa 
ratus once submerged in water can be easily reset for 
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2 
repeated use by replacing the automatic actuation car 
tridge with a new one. 
A further object of the present invention is to provide 

a gas ?lling apparatus which can be also used only as 
a manually operated apparatus by removing the auto 
matic actuation cartridge and is adapted for swimming 
and diving. , 

Broadly speaking, the present invention provides an 
improved gas ?lling apparatus for an in?atable ?oat 
which comprises a compressed gas cartridge, a piercing 
pin for piercing the sealing cap of said gas cartridge to 
open it, a driving lever for driving the piercing pin, a 
manual operating lever and an automatic actuation 
mechanisms which will automatically operate when 
submerged in water to actuate said driving lever, cha 
racterised in that said piercing pin driving lever is inter 
posed between said piercing pin and said manual oper 
ating lever, and said automatic actuation mechanism is 
?tted in the form of a replaceable cartridge. 
The features and advantages of the present invention 

will be apparent from the detailed description of an em 
bodiment of the present invention described in the fol 
lowing with reference to the drawings. In the Drawings: 
FIG. 1 is a front elevation of one embodiment of the 

gas ?lling apparatus according to the present invention; 

FIG. 2 is a side elevation thereof; 
FIG. 3 is side elevation of the opposite side thereof; 

FIG. 4 is a rear elevation thereof; 
FIGS. 5 and 6 are respectively top and bottom eleva 

tions thereof; 
FIG. 7 is a partly sectioned view showing the front ' 

part of the gas ?lling apparatus shown in FIGS. 1 — 6; 

FIG. 8 is a perspective view of an automatic operat 
ing mechanism to be used in the gas ?lling apparatus 
shown in FIG. 7; 
FIG. 9 is a disassembled view of the automatic actua 

tion mechanism shown in FIG. 8; 
FIG. 10 is a partly sectioned view showing the front 

‘part of the automatic actuation cartridge shown in FIG. 
8 after it has been used. 
FIGS. 11 and 12 are respectively a partly sectioned 

perspective view and a top elevation showing a piercing 
pin for opening the sealing cap of a gas cartridge; 
FIGS. 13 and 14 are respectively a front elevation 

and a sectioned front elevation showing another em 
bodiment of the piercing pin for opening the sealing 
cap; . 

FIGS. 15 and 16 are respectively a side elevation and 
top elevation showing the piercing pin for opening the 
sealing cap shown in FIG. 13; 
FIG. 17 is a front elevation showing another embodi 

ment of the piercing pin for opening the sealing cap. 
As shown in FIGS. 1 to 7, particularly in FIG. 7, the 

gas ?lling apparatus of the present invention comprises 
a housing I which is provided with two chambers 2 and 
3 extending in the vertical direction and a third cham 
ber 4 extending in the horizontal direction and con 
necting the chambers 2 and 3. The first chamber 2 is 
?tted with an automatic actuation mechanism in the 
form of a cartridge to be described in detail later and 
is closed by an octagonal screw cap 5 screwed in so as 
to accurately coincide with an octagon at the top open 
end of the chamber 2. 
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The chamber 2 is provided with an air vent hole 6 for 
leading out internal air so as not to prevent water from 
entering the chamber 2 in case the gas ?lling apparatus 
is submerged in water. The chamber 2 is provided in 
the lower part with a circular ?ange 7 for supporting 
the automatic actuation cartridge 33 in the chamber 2. 

The second chamber 3 has a screw thread 9 in the 
upper part of the chamber, into which a gas cartridge 
8 is screwed. The second chamber 3 is provided below 
the screw thread 9 with a circular flange 10 on which 
a packing 11 is mounted to seal the mouth of the gas 
cartridge 8. The second chamber 3 also contains in the 
lower part thereof a piercing pin 13 for opening a seal 
ing cap 12 of the gas cartridge 8. The piercing pin 13 
has a follower 14 at its lower-end a cylindrical portion 
15 extending upwardly from the follower and a disk 16 
at the upper end of the portion 15. A groove is formed 
between the follower 14 and disk 16 and said groove is 
provided with an O-ring 17 to seal the second chamber 
3. The second chamber 3 is reduced in diameter in the 
upper part 18 so as to guide the piercing pin 13 when 
it moves to open the sealing cap 12. A spring 19 is ?tted 
around the piercing pin 13 in the second chamber 3 so 
as to return the piercing pin 13 to the original position. 
The spring 19 is in contact at one end with the lower 
surface of the ?ange of the part 18 and at the other end 
with the top surface of the disk 16. The second cham 
beer 3 is provided with a passage 20 to lead the gas from 
the opened gas cartridge to a ?oat (not shown) and is 
connected to a hole of a valve (not illustrated) of the 
?oat ?tted in a D-shaped sleeve 21 so as to in?ate the 
?oat. 

In the third chamber 4, a seesaw type lever 22 is piv 
oted at 23 to the housing 1. The seesaw lever 22 at one 
end contacts the bottom 50 of a capsule 46 of an auto 
matic operating cartridge 33 through the ?ange 7 and 
the other end contacts the follower 14 of the piercing 
pin 13. The underside of the lever 22 contacts the 
upper surface 26 of a manual lever 25 pivoted at 24 to 
the housing 1. The manual lever 25 is ?tted with a pull 
cord 27 and is provided with a hole 28 in which a shear 
pin 29 is inserted. The pin 29 is ?xed to the housing 1 
(FIG. 4) to prevent the free movement of the manual 
lever 25. 
A slot 32 is provided on the bottom 30 and one side 

31 of the housing 1 so that, in case the gas ?lling appa 
ratus is submerged in water, water may enter the auto 
matic actuation cartridge 33 through said slot and the 
third chamber 4. At this time, the air in the third cham 
ber 4, ?rst chamber 2 and automatic actuation car 
tridge 33 will ?ow out of the housing 1 through the vent 
hole 6. 
An automatic actuation mechanism 34 to be used in 

the gas ?lling apparatus of the present invention com 
prises an actuation spring 35, spring receiving member 
36, cylindrical transverse bar 37 and restricting mem 
ber 38 as shown in FIGS. 7 to 10. 
The spring receiving member 36 has a cylindrical 

shank 39 illustrated in FIGS. 8 to 10. The lower portion 
of the shank 39 is divided into two bifurcations 40 and 
41. A cylindrical hole 42 is centrally located between 
the bifurcations 40 and 41 and extends in a direction 
perpendicular to them and is adapted to receive the cy 
lindrical transverse bar 37. The bifurcations 40 and 41 
can be bent slightly inward or outward without break 
ing. The upper end of the shank 39 is secured to the 
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4 
center of a cylindrical disk 43. The disk 43 is reduced 
in diameter at'44 so as to ?t the actuation spring 35 sur 
rounding the reduced diameter portion. The bifurca 
tions 40 and 41 are bound together by the restricting 
member 38 which is made of paper or the like and'the 
actuation spring 35 is held under compression between 
the disk 43 and the cylindrical bar 37 snugly inserted 
in the hole 42. 

The above described automatic actuation mechanism 
34 is mounted on a slide 45 so that the cylindrical bar 
37 is positioned in a pair of recesses cut on the upper 
end of the side wall of the slide 45 and is ?tted together 
with the slide 45 into a capsule 46. The slide 45 has a 
stem 47 at the tip and has four water passages 49 in the 
bottom 48. The stem 47 of the slide 45 is supported at 
the tip 49 by a slide supporter 51 of a circular ?ange 
type provided in the center of the bottom 50 of the cap 
sule 46 so that the automatic actuation mechanism 34 
may not come out of the capsule. On the other hand, 
the disk 43 of the spring receiving member 36 is ?tted 
inside the side wall 52 of the capsule 46 so tightly that 
is cannot be pulled out. The capsule 46 is provided with 
four water passages 53 in the bottom 50 and with vent 
54in the upper side wall 52 and has in the center of the 
bottom 50 the above described slide supporter 51 
formed to be thinner than the bottom 50. It is necessary 
that the ?ange of this slide supporter 51 should be suf? 
ciently thin so that it can be easily pushed and broken 
by the stem 47 when the operating mechanism 34 oper 
rates. 

The automatic actuation cartridge 33 formed as de 
scribed above (consisting of the automatic actuation 
mechanism 34, the slide 45 and the capsule 46) is ?tted 
in the?rst chamber 2 of the housing 1 so that the bot 
tom 50 of the capsule 46 is downwardly and is posi 
tioned on the ?ange 7 so that the the lower end 5A of 
screw cap 5A presses against a part of the upper sur 
face of the disk 43 of the spring receiving member 36 
and the top portion of the capsule 46. 
When the gas ?lling apparatus of the present inven 

tion is submerged in water, the water having come in 
through the slot 32 of the bottom 30 and sides 31 of the 
housing 1 will pass through the water passages 53 in the 
bottom 50 of the capsule 46 through the third chamber 
4 and will further pass through the water passages 49 
in the bottom 48 of the slide 45 to wet the restricting 
member 38. The wet restricting member 38 will be bro 
ken within several seconds and at the same time the bi 
furcations 40 and 41 of the spring receiving member 36 
will be bent outward by the cylindrical bar 37 to permit 
extension of the actuation spring 35. With the exten 
sion of the actuation spring 35, the slide 45 will push 
and breakthe slide supporter 51 provided in the center 
of the bottom 50 of the capsule 46 with the tip 49 of 
the stem 47 and will push one end of the seesaw lever 
22 downwardly. The seesaw lever 22 will rotate around 
the pivot 23 as fulcrum and will push at the other end 
the cylinder 14 of the piercing pin 13. At this time, as 
the spring 19 is far weaker that the actuation spring 35, 
the movement of the piercing pin 13 will not be ob 
structed. The piercing pin 13 will push and break the 
sealing cap 12. The piercing pin 13 is provided at the 
tip with grooves 55 so that, while the tip of the piercing 
pin is in the gas cartridge 8 as it is, gas will ?ow out of 
the gas cartridge through said grooves and will pass 
through the gas passages to in?ate the ?oat. 
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As described above, when the automatic actuation 
cartridge 33 operates, the manual operating lever 25 
will not be in?uenced at all. When the automatic actua 
tion cartridge 33 operates, the seesaw lever 22 will be 
pushed down at one end by the stem 47 of the slide 45 
and will be therefore able to be seen through a trans 
parent aperture 56 in the front wall of the housing 1 so 
that the user may know that the actuation cartridge 33 
can not be used again. 
On the other hand, if the pull cord 27 of the manual 

operating lever 25 is pulled, the lever 25 will rotate 
around the pivot 24 as an axis, will push upon the sur 
face 26 the seesaw lever 22 at the other end and will 
further push up the piercing pin 13 to push and break 
the sealing cap 12. 
FIGS. 11 and 12 show, as magni?ed, the piercing pin 

13 shown in FIG. 7. The tip of the piercing pin 13 forms 
a tetrahedron 58 so as to be adapted to jet the gas 
through the grooves 55 while the tip 57 is in the gas car 
tridge after piercing the sealing cap 12. 
FIGS. 13 to 17 show another embodiment of the 

piercing pin. The vertical axis A’ of the reduced upper 
portion 59 of the piercing pin 13 is offset by a distance 
r from the axis A of the vertical axis of the cylinder 14 
of the piercing pin 13, as shown in FIG. 16. The tip of 
the reduced upper portion 59 has an inclined surface 
60 on which is made a groove 61 through which the gas 
is to pass. By thus forming the piercing pin, there are 
obtained the following advantages. Because the end 
point 62 of the inclined surface 60 is deviated eccentri 
cally from the vertical axis A of the cylinder 14, when 
the sealing cap 12 of the gas cartridge 8 is to be broken, 
even if the piercing pin moves as deviated from the di 
rection of the vertical axis A, the end point 62 will not 
strike the hull of the gas cartridge 8 but will be always 
able to strike the sealing cap 12 to puncture it. 
As will be apparent from the above detailed explana 

tion, in the gas ?lling apparatus of the present inven 
tion, the automatic actuation cartridge is inserted in the 
?rst chamber and, when submerged in water, it will au 
tomatically operate to inflate the ?oat. Further, the 
used actuation cartridge can be replaced with a new 
one and the gas cartridge can be also replaced so that 
the apparatus may be repeatedly used. 

Further, the automatic actuation cartridge can be 
taken out so easily that the apparatus can be used only 
as a manual operating device and is adapted to be used 
for swimming and diving. 

Further, the automatic actuation cartridge operates 
quite independently of the manually operating lever 
and, therefore, it is not necessary to repair the manu 
ally operating lever after the use of the automatic actu 
ation cartridge. When the automatic operating car 
tridge operates, the operation will be seen and easily 
con?rmed through the aperture in the front window of 
the apparatus. . 

The restricting member within the actuation car 
tridge will be little in?uenced by moisture and water 
will quickly enter the automatic actuation cartridge to 
actuate it when the apparatus is submerged in water. 

Further, the manual operation can be made irrespec 
tive of whether the automatic actuation cartridge is in 
the ?rst chamber or not or may well be carried out si 
multaneously with the automatic operation of the appa 
ratus. 
What is claimed is: 

10 

20 

25 

35 

45 

50 

55 

60 

65 

6 
l. A gas ?lling apparatus for an in?atable float which 

comprises: I 

a compressed gas cartridge having a sealing cap; 
a piercing pin for piercing said sealing cap to open it; 

a driving lever for moving said piercing pinto cause 
same to pierce said sealing cap, one end of said 
piercing pin contacting one side of said driving 
lever adjacent one end thereof; 

a manual operating lever contacting the opposite side 
of said driving lever adjacent said one end thereof 
so that said one end of said driving lever is inter 
posed between said piercing pin and said manual 
operating lever; and 

a replaceable cartridge containing automatic actua 
tion mechanism which will automatically operate 
when submerged in water to actuate said driving 
lever, said automatic actuation mechanism includ 
ing a movable stem for contacting said one side of 
said driving lever adjacent the opposite end 

_ thereof. 

2. The gas ?lling apparatus as claimed in claim 1, in 
which said automatic actuation mechanism comprises 
an actuation spring, a spring receiving member, a cylin 
drical bar and a water-sensitive restricting member, 
said spring receiving member having a shank sur 
rounded by said spring, which shank has end branches 
bound by said restricting member, said cylindrical bar 
being received and held in position between said end 
branches of said shank, said bar engaging one end of 
said spring and holding it under compression, said re 
stricting member having suf?cient tensile strength 
when dry to prevent spreading of said end branches of 
said shank, said restricting member having insuf?cient 
tensile strength when wet to prevent spreading of said 
end branches, said automatic actuation mechanism 
being mounted on a slide and ?tted together with the 
slide into a capsule to form a replaceable cartridge. 

3. A gas ?lling apparatus as claimed in claim 1, com 
prising a housing having two chambers therein, said 
compressed gas cartridge being attached to said hous 
ing in communication with one chamber thereof, said 
piercing pin being movably mounted in said one cham 
ber for projection therefrom through the sealing cap of 
said compressed gas cartridge, said housing having a 
passage leading from said one chamber to the in?atable 
?oat so that the compressed gas flows from said car 
tridge through said one chamber into said ?oat, said re 
placeable cartridge containing the automatic actuation 
mechanism being mounted in the other chamber, said 
lever extending from one end of said one chamber to 
one end of said other chamber. 

4. A gas ?lling apparatus according to claim 1, in 
which said driving lever is a ?rst class type-lever with 
said piercing pin and said actuation mechanism being 
disposed adjacent opposite ends of said driving lever. 

5. A gas ?lling apparatus according to claim 1, in 
which said automatic actuation mechanism comprises 
an actuation spring, said stem being displaceable by 
said spring, latch means for releasably holding said 
spring under compression out of engagement with said 
stem, said latch means including a member having suf 
?cient strength when dry to hold said spring under 
compression and having insufficient strength when wet 
to retain said spring under compression. 
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