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This invention relates to inflating means-for a
life jacket, which means has operating mecha-
nism for piercing a compressed gas bulb contained
in the means and permitting passage of the gas
therefrom into an inflatable jacket member,

One object of the invention is to provide a com-
pressed gas bulb helding and piercing means of
simple and inexpensive construction which may
be readily operated by the user of the jacket.

A further object is to provide the bulb holding
and piercing means arranged so that it can be
readily taken apart for renewing the bulb therein
and may be readily reset for a subsequent bulb
piercing operation.

Still & further object is to provide a simple
mechanical means for piercing the bulb in re-
sponse to pulling downward on a knob depending
from the bulb holder and piercing means.

Another object is to provide an effective seal-
ing means for the movable piercing pin with re-
spect to the bulb holder so that none of the gas
expelled from the bulb in the holder passes to
atmosphere. . .

Other objects, purposes and characteristic fea-
tures of the present invention will be in part ob-
vious from the accompanying drawings ‘and in
part pointed out as the description of the inven-
tion progresses. In describing the invention in
detail, reference will be made to the accompany-
ing drawings in which like reference characters
designate corresponding parts throughout the
several views, in which:

Figure 1 is a front elevation of one form of
life jacket with my inflating means applied there-
to;

Figure 2 is an enlarged sectional view on the
line 2--2 of Figure 1 showing the parts in normal
position;

Figure 3 Is a sectional view on the line 3—3
of Figure 2 showing a piercing pin of the device
in piercing position;

Figure 4 is a sectional view on-the line 4—4 of
Figure 2 showing a pulley and chain arrangement
for operating the piercing pin;

Figure 5 is a sectional view on the lne 5—8% of
PFigure 4 showing the cooperation of the chain
with the pulley; )

Figure 6 is a front elevation of anofher form
of life jacket to which my inflating means is
adaptable,

Pigure 7 is an enlarged sectional view on the
line -1 of Figure 6;

Figure 8 is a front elevation of the lower por-
tion of Figure 7 with some parts broken away
and others shown in section;: ,
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Figure 9 is a sectional view on the line 9—3 of
Pigure 7, showing a stop means for a plercing
pin operating mechanism;

Figure 10 is a view similar to a portion of Fig-
ure 8 showing a slightly modified construction,
and

Figure 11 is a similar view showing another
modification.

On the accompanying drawings I have used
the reference character J to indicate an inflatable
life jacket made of rubberized fabric or the like.
The jacket J has a strap 10 and buckle 12 for se-
curing it around the walist of a person, an open-

ing 13 being provided for the wearer’s neck. The

jacket J is formed with two compartments 14 and
15 respectively, and one of my inflating means,
indicated generally at A, is associated with each
compartment.

The inflating means A comprises a tubular
holder 16 having an enlarged threaded portion.
{1. A body B is adapted for threading into the
portion |7 against a sealing ring 8 therein. The
upper end of the tubular holder 16 is thickened
and provided with a seat at 18 for a gas bulb G
to seat against. The outside of the tubular holder
i6 is roughened, as indicated at 20, to which a
ineck portion 21 of the jacket J may be vulcan-
ized for sealing the jacket compartments 14 and
{8 relative to the inflating devices A. The inner
end of each tubular holder 16 is also slotted, as
at 22, to permit the passage of gas into the com-
partment {4 or 15.

The body B has a bore 23 for a piercing pin
24, the piercing point of which is indicated at
25. The piercing pin has an annular groove 26
in which the small end of a truncated, cone-
shaped diaphragm 27 is vulcanized. The upper
end of the diaphragm is provided with a flange
28 adapted to seat agamst a shoulder 29 of the
body B.

For compressing the flange against the shoul-
der and thereby sealing the diaphragm relative
to the body B, I provide a diaphragm retainer
30. The retainer 30 has a bore 3t for guiding
the upper end of the piercing pin 24.

The body B is provided with a bore 32 for an
operating shaft 33. - The shaft 33 has an eccen-
tric portion 34 formed or cut therein, and on one
end has a knurled knob 35.. On its other end a
puiley P is secured against a shoulder 36 of the
shaft by a nut 371.

The pulley P is located in a pulley housing 33
formed on the body B, and in the form of inven-
tion shown in Figures 1 to 5 consists of a pair of
sheet metal disks forming the sides of the pulley,
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as indicated at 89, each disk having radial inden-
tations 40 to assume positions between the beads
41 of a bead chain. The central portions of the
disks of the pulley P are formed hub-like, as
indicated at 42, for conflnement between the
shoulder 86 and the nut 37. Each disk has a
semi-circular opening 43 for a threaded portion
44 of the shaft 83 and a chord portion 45 for
coaction with a flattened portion 46 of the shaft,
The portions 45 and 48 prevent rotation of the
pulley relative to the shaft.

The beaded chain #1 depends through a tan-
gential opening 47 of the pulley housing 38 and is
connected with a knob 48 by a tead chain sleeve
49,

In the form of invention shown in Figures 6,7
and 8 many of the parts are identical or similar to
those shown in Figures 1 to 5 and bear the same
reference numerals, with the addition of a. A
different form of jacket J’ is disclosed, made in
two sections having compartments #4% and 152,
superposed one upon the other., A modified form
of inflating device A’ communicates with each
compartment {4* and {58, .

The modified form of device has a tubular bulb
holder 16* which, instead of being slotted at its
upper end, has an opening 22* through a parti-
tion 50. Above the partition 50 a lateral bore 51
is provided in which is threaded a check valve 52
such as one of the Schrader or Dill type, as ordi-
narily used in automobile tires. Since the valve
is of well-known construction, it is not illustrated

in detalil, but, of course, is mounted so that flow is.

permitted from the passageway 222 through the
valve and out of its outlet end, indicated at 54,
whereas reverse flow is prevented by the check
valve. The valve has a hexagon portion 56 for
screwing it into the bore 55 against s sealing
gasket 57. The discharge end of the valve is
roughened, as indicated at 58, so that it can be
vulcanized in the neck 21® of the jacket J’. The
neck here illustrated is of rubber, the same as the
jacket itself, and covered with fabric 59,

In the form of the invention shown in Figures 6,
7 and 8, a pulley P’ of die-cast metal or the like is
provided instead of the sheet metal formed pulley
as shown in the previous figures. With both
types of pulleys the inner end of the bead chain 41

is secured in the groove of the pulley as by weld- 5

ing or brazing 60. The pulley P’ has a smooth
annular groove 61 instead of the type of groove
shown in Figure 5. A reservoir 63 is provided for
lubricant.

Figure 9 shows stop lugs for relieving strain on
the pull chain #1*. 'This consists of an inwardly
directed lug 50 of the pulley P’ adapted to engage
a stop lug 51 of the hub 52 that rotatably receives
the shaft 332, The lug 50 is normally in the posi-
tion illustrated by full lines, and when the pulley
P’ is rotated its full limit will finally assume a
stopped position, indicated by dotted lines, against
the other side of the stop lug 5I. This tends to
reduce the strain placed on the securing means,
such as the welding 60 for the chain #1s,

Figure 10 shows a modification wherein instead
of the welding or brazing at 60, a cross-pin 53 is
carried by the pulley P’, the pin being located
between the two last balls of the bead chain 41s,
Instead of the bead chain, a different type of
flexible element, such as a cord or pulley 54, may
be provided, as in Figure 11.
55 in its inner end, which knot is received in a
recess 56 of a pulley P’*. The pulley P”’ differs

The cord has a knot .
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from the pulley P’ in that its groove is designed
for the cord 54 rather than for the chain 41,

Practical operation

In the operation of either form of my invention,
when the user desires to inflate one or both com-
partments 14 and (5 to inflate the Jacket, the
knobs 48 may be grasped and pulled downwardly.
This rotates the pulleys P or P’ so that the eccen-
trics 84 or 34s, during one-half of the revolution
of the pulley, push the piercing point 25 into the
neck of the gas bulb G. 'These bulbs may be the
ordinary Sparklet bulb, or one containing highly
compressed afir. )

As the chain is pulled further the pulley con-
tinues to rotate, and the eccentric 34 or 34s re-
cedes from the piercing pin. This permits the
pin to be forced out of the gas bulb by the gas _
issuing therefrom, and by the cone-shaped dia-
phragm 21, tending to return to its initial shape
50 as to permit ready flow of gas into the holder
16 or 162 and then upwardly around the outside of
the gas bulb and through the slot 22 or the open-
ing 222 to the compartment in the life jacket.
During the bulb piercing operation the diaphragm
217 will be deformed to the position shown in Fig-
ure 3, but in all positions will prevent any escape
of the gas to atmosphere.

In order to recondition the mechanism for 8
subsequent inflating operation the knob 35 is ro-
tated clockwise to Wind the chain #1 back into the

. housing 38. The body B is then unscrewed from
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the holder 16 and a new bulb placed in position
and the body replaced.

I have illustrated and described my improve-
ment in embodiments which I have found very
satisfactory. I have not attempted to illustrate
or describe certain adaptations or modifications
which I contemplate, or the various uses and
adjustments possible, as it is believed that the
foregoing disclosure will enable those skilled in
the art to which this invention appertains to
embody or adapt my improvements as may be
desired. ’

I claim as my invention:

1. In a life jacket inflator, a tubular member
adapted to receive a compressed gas bulb, means
for connecting one end of said tubular member
in communication with an inflatable Jacket, a
body screw-threadedly connected with the other
end of said tubular member, g rotary shaft jour-
naled in said body at right angles to the axis
of said tubular member, an eccentric on said
shaft, a piercing pin slidable in said body along
the axis of the tubular member, a diaphragm
sealing said pin relative to said body, a pulley
on said shaft, a flexible element having one end
connected with said pulley, and a knob on the
other end of said flexible element to permit man-
ual tensioning of the flexible element for the
pburpose of rotating said pulley and shaft and
thereby said eccentric to cause said piercing pin -
to pierce a bulb held in said tubular member.-

2. In a life jacket inflator, a tubular member
adapted to receive a charging -bulb, means of
communication between said tubular member
and an inflatable jacket, a body detachably con-
nected with said tubular member and having a
conical part terminating in a shaft housing, a-
shaft journaled therein, a JDulb piercing pin slid-
able in said shaft housing and associated with
sald shaft to be operated by rotation thereof; a
conical diaphragm in said conical part of said
body and sealing said pin relative to said body,
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a grooved pulley on said shaft, a flexible ele-
ment having one end connected with said pulley,
and a manually engageable knob on the other
end of said flexible element, said shaft housing
‘having an annular flange around the periphery
of sald pulley to retain said flexible element in
the groove of said pulley, said flange having an
opening at one point to permit said flexible ele-
ment to depend from said pulley.

3. Life jacket inflating means comprising a
holder adapted to receive a compressed gas bulb,
a gas exit opening in one end of said holder, said
holder being vulcanized into the wall of an in-
flatable jacket, a body screw-threadedly con-
nected with the other end of said holder and
having a conical part terminating in a shaft
housing, an operating shaft journaled in said
shaft housing, an eccentric on said shaft, a
piercing pin slidable in said shaft housing and
cooperating with said eccentric to be operated
thereby upon rotation of said shaft, a conical
diaphragm in said conical part of said body and
sealing said pin relative to said body, a pulley
on said shaft and a flexible element having
one end connected with said pulley for the pur-
pose of rotating the pulley and thereby said
eccentric.

4. Life jacket inflating means comprising a
holder to receive a compressed gas bulb, a check
valve in said holder, means for communicating
the outlet of said check valve with an inflatable
Jacket, a body detachably connected with said
holder, a8 shaft journsled in said body, an ec-
centric operated by said shaft, a piercing pin
slidable in said body at right angles to said
shaft and aligned with said eccentric, a pulley
on said shaft, and a flexible element for rotating
said pulley to thereby, operate said eccentric
and effect longitudinal movement of said pierce
ing pin to piercing position with respect to a
compressed gas bulb held in said holder.

5. In a life jacket inflator, a tubular member
adapted to receive a charging bulb, means for
connecting one end thereof in communication
with the interior of an inflatable jacket, a body
connected with the other end of said tubular
member, & sealing ring between said body and
sald tubular member, a truncated, cone-shaped
diaphragm, a piercing pin slidable in said body,
the small end of said diaphragm being vulcan-
ized thereto and the other end of said diaphragm
having an out-turned flange, a diaphragm re-
tainer screwed into said body against said flange,
an operating shaft rotatable in said body and
having an eccentric portion in alignment with
sald piercing pin, said body having a pulley cas-
ing, a grooved pulley therein and secured to said
shaft, a chain in the groove of said pulley, said
pulley housing having a tangential opening for
the passage of said chain to the exterior there-
of, and & knob on the outer end of said chain.

6. In a life jacket inflator, a tubular member
adapted to receive & charging bulb, means for
connecting one end thereof in communication
with the interior of an inflatable jacket, a body
detachably connected with the other end of said
tubular member, an operating shaft therefor ro-
tatable in said body, a grooved pulley secured
to sald shaft, a beaded chain in the groove of
said pulley, said pulley comprising a pair of
spaced sheet metal discs for said chain to le
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between, said discs having radially arranged ribs
depressed toward each other therein to occupy
positions between successive beads of said chain.

7. In a life jacket inflator, a tubular member
adapted to receive a compressed gas bulb, means
for connecting one end thereof in communica-
tion with the interior of an inflatable jacket, a
body connected with the other end of said tubu-
lar member, & truncated, cone-shaped dia-
phragm, a piercing pin slidable in said body, the
small end of said diaphragm being vulcanized
thereto and the other end. of said diaphragm
having an out-turned flange, & diaphragm re-
tainer screwed into said body against said flange,
said diaphragm retainer having a guide opening
for the inner end of said piercing pin, and
means in said body for operating said piercing
pin.

. 8. Life jacket inflating means comprising a
holder adapted to receive a compressed gas bulb, -
& gas exit opening in one end of said holder, said
holder being mounted in the wall of an inflat-
able jacket, a body connected with said holder,
ah operating shaft journaled in said body, an
eccentric on said shaft, a piercing pin slidable
in said body and cooperating with said eccentric *
to be operated thereby upon rotation of said
shaft, & truncated, cone-shaped diaphragm hav-
ing its small end vulcanized to said piercing pin
and its large end sealed relative to said body,
and means for rotating said shaft and thereby
said eccentric. .

9. Life jacket inflating means comprising a
holder adapted to receive a charging bulb, a gas
exit opening in one end of said holder, said holder
being vulcanized into the wall of an inflatable
jacket, a body connected with the other end of
said holder, an operating shaft journaled in said
body, an eccentric on said shaft, a piercing pin
cooperating with said eccentric to be operated
thereby to pierce the charging bulb upon rota-
tion of said shaft, a pulley on said shaft and a
flexible element for rotating said pulley and
thereby said eccentric, sald body and said pulley
having cooperating stop lugs to limit the rota-
tion of said pulley.

10. In a life jacket inflator™ ${ubular member
adapted to receive a charging bulb, means for
connecting one end thereof in communication
with the interior of an inflatable jacket, a
body connected with the other end of said tubu-
lar member, a sealing ring between said body
and said tubular member, a truncated cone-
shaped diaphragm, a piercing pin slidable in said
body, the small end of said diaphragm being
vulcanized thereto and the other end of said
disphragm having an out-turned flange, a dia-
phragm retainer screwed into said body against
said flange, an operating shaft rotatable in said
body and having an eccentric portion in align- .
ment with said piercing pin, a grooved pulley se-
cured to said shaft, a flexible element in the
groove of said pulléy, and a knob on the outer
end of said flexible element for rotating said
eccentric to cause said plercing pin to be ex-
tended, said flexible element, upon turther ro-
tation, permitting said cone-shaped diaphragm
to return said piercing pin toward its initial po-
sition as the eccentric recedes therefrom.

LAWRENCE T. WARD,



