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2 Claims. (C. 273-58) 

This invention relates to toys and more particularly to 
a self-inflatable ball toy. 

It is an object of the present invention to provide a 
self-inflatable ball toy. 

It is also an object of the present invention to pro 
vide a self-inflatable ball toy the bouncing of which retains 
the ball in an inflated condition. 

It is another object of the present invention to provide 
a toy ball the bouncing of which inflates the ball and 
maintains it in an inflated condition. 
The objects of the present invention are accomplished 

by an inflatable envelope of flexible material defining a 
hollow sphere when taut, the envelope containing a pump 
which is actuated by bouncing of the ball to pump air 
from the ambient into the interior of the envelope. 
The novel features which are believed to be character 

istic of the invention, both as to its organization and 
method of operation, together with further objects and 
advantages thereof will be better understood from the fol 
lowing description considered in connection with the ac 
companying drawing in which presently preferred em 
bodiments of the invention are illustrated by Way of ex 
ample. It is to be expressly understood, however, that the 
drawing is for the purpose of illustration and description 
only, and is not intended as a definition of the limits of 
the invention. 

In the drawing: 
FIGURE 1 shows an elevational view, in partial cross 

section, of the ball of the present invention in the fully 
inflated condition; 
FIGURE 2 shows the ball of FIGURE 1 in a deflated 

condition; and, 
FIGURE 3 shows an elevational view, in partial cross 

section, of another embodiment of the ball in the present 
invention in a fully inflated condition. 

Turning now to FIGURES 1 and 2 of the drawing there 
is shown one presently preferred embodiment of the in 
vention in which the ball consists of an envelope 11 of 
flexible plastic sheet material formed to assume a spher 
ical shape when inflated so that the material is taut. A 
circular aperture 12 is provided in the envelope 11 to al 
low air to be introduced into the interior of the envelope. 
Sealed to the inner surface of the envelope 11 and sur 
rounding the aperture 2 is a plastic disc 13 having a 
raised central portion 4 defining a valve-seat 15 aligned 
opposite to the aperture 12. 
Mounted to the disc 3 is a pressure-sensitive flapper 

valve, indicated generally by the reference numeral 19. 
The valve 19 consists of a leaf spring 21 fastened at one 
end to the disc 3. Mounted to the free end of the leaf 
spring 21 is a valve head 22 in alignment for matable 
sealing contact with the valve-seat 15. The tension of 
the leaf spring 21 is such that the valve-head 22 is nor 
mally in contact with the Valve-seat 5 and such that the 
valve 19 is responsive to a predetermined minimum pres 
sure differential. 

Longitudinally mounted to the disc 13 is a cylindrical 
tubular housing 25, one end of the housing being sealed 
over most of its contacting portion to the disc i3 by a 
rubber grommet 26. The seal between the rubber grom 
met 26 and the plastic disc 3 is a pressure sensitive one 
and air can be forced from within the housing 25 through 
the seal into the remainder of the interior of the envelope 
11 surrounding the housing. However, due to the cross 
section of the cylindrical grommet no significant amount 
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2 
of air can be forced through the seal in the opposite di 
rection, i.e., into the housing 25 from the remainder of 
the interior of the envelope 11 surrounding the housing. 
The housing 25 is preferably constructed of plastic tub 
ing. Sealed to the other end of the housing 25 is a plastic 
cap 27 having a central circular hole 28 therein. Slidably 
mounted within the housing 25 is a piston head, indicated 
generally by the reference numeral 31. The piston head 
consists of a rubber disc 32 sandwiched between smaller 
metallic discs 33 and 34 respectively, the rubber disc 32 
being in slidably sealing contact with the interior longi 
tudinal wall surface of the housing 25. Extending 
through the center of the piston 31 is an eyebolt 35, the 
piston being rigidly fastened to the eyebolt. The eyebolt 
35 longitudinally extends through the hole 28 in the cap 
27 and terminates near the inner surface of the envelope 
ii at a point diametrically opposite the aperture 12 when 
the envelope is inflated to a spherical configuration. At 
this diametrically opposite point a lead weight 36 is posi 
tioned, the end of the eyebolt 35 being rigidly secured to 
the weight. The weight 36 is retained in this position by 
a plastic cap 37 sealed to the inner surface of the envelope 
1. The weight 36 is sufficient to establish the center of 
gravity of the toy. Thus the eyebolt 35 is rigidly mounted 
to the interior surface of the envelope 11 at a point di 
a metrically opposite the aperture 12 and the valve-seat 15. 
The length of the eyebolt 35 is such that when the envelope 
is fully inflated to a spherical configuration the piston 
3 will be proximate the cap 27, as shown in FIGURE 1. 
The length of the cylindrical housing 25 is such that when 
the envelope is is collapsed the piston 31 will be proxi 
mate the valve 59, as shown in FIGURE 2. 
A String 4s is fastened between the valve 19 and the 

eye of the eyebolt 35, the length of the string being such 
that when the envelope is fully inflated the tension of the 
String will hold the valve 19 in open position (see FIG 
URE 1). 

In operation, with the envelope in the completely col 
lapsed position of FIGURE 2 the envelope is held near 
the weight 36 and near the disc 13 and the weight and 
the disc alternately moved away from and toward each 
other in a reciprocal pumping motion. Upon movement 
of the housing 25 away from the weight 36 a vaccum will 
be created within the expanding air chamber defined with 
in the housing 25 between the piston 31 and the disc 13, 
the pressure differential causing movement of the valve 19 
away from the valve-seat 5 to admit air from the ambient 
into the air chamber. Upon movement of the housing 25 
back toward the weight 36 the air chamber will be com 
pressed to raise the pressure therein and so urge the valve 
19 back into the sealing engagement with the valve-seat 
i5 to Seal the chamber from the ambient. The increase 
in pressure within the housing will cause air contained 
therein to be forced between the grommet 26 and the disc 
13 and into the remainder of the interior of the envelope 
ii Surrounding the housing 25 to thereby cause inflation 
of the envelope i. 

After pumping a sufficient number of strokes to partially 
inflate the ball, the user can begin to bounce the ball, the 
Weight 36 insuring that the ball will strike the ground 
With the housing 25 in vertical alignment and with the 
aperture 12 in the envelope 11 uppermost. Hence, upon 
each bounce of the ball, compression of the surface of the 
envelope 11 will effectively provide the reciprocal pump 
ing action as described hereinabove to continue inflation of 
the ball. When the ball nears a fully inflated condition 
the string 4A will become taut and will hold the valve 19 
open to prevent overinflation of the ball upon further 
bouncing, since upon normal bouncing the surface of the 
envelope will no longer compress enough to release the 
tension on the string 41. Should air leak from the ball 
the envelope will partially collapse and normal bouncing 
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will then initiate the pumping action to reinflate the ball. 
Hence, bouncing of the ball will maintain it in an inflated 
condition. 
Turning now to FIGURE 3 of the drawing there is 

shown a second or alternative embodiment of the ball 
wherein the envelope 11 is identical with that of the here 
inabove described embodiment and contains the aperture 
12. However, this second embodiment differs from the 
first embodiment with respect to the pump mechanism 
contained therein, the second embodiment having a bel 
lows type pump. Disposed over the aperture 12 is a 
flapper valve 51, consisting of a tab of sheet rubber ma 
terial fastened at one end to the interior of the envelope 
11 at a point adjacent to the aperture 12 so that the free 
end of the tab normally covers the aperture 12. Mounted 
to the interior surface of the envelope 11 and surrounding 
the aperture 12 and the flapper valve 51 is a plastic ring 
52. Mounted to the interior surface of the envelope 11 at 
a point diametrically opposite the aperture 12 when the 
envelope is inflated is a retaining ring 53, similar to the 
ring 52. Longitudinally mounted between the rings 52 
and 53 is a bellows 54. One end of the bellows 54 is re 
tained within the ring 53 by a lead disc 56 positioned in 
the interior of the bellows to pinch the bellows material 
between the disc 56 and the ring 53. The weight of the 
disc 56 serves to establish the center of gravity of the 
toy. The other end of the bellows is retained within the 
ring 52 by a cup-shaped disc 57, the material of the 
bellows being pinched between the disc 57 and the ring 
52. The disc 57 has apertures 58 and 59 extending there 
through. Extending from the center of the disc 57 is a 
cylindrical rod 61 which passes longitudinally partially 
through the bellows. Extending from the center of the 
lead disc 56 is a cylindrical tube 62, the inside diameter of 
which closely approximates the outside diameter of the 
rod 61 to thereby form a guiding passage for longitudinal 
travel of the rod 61 therein upon expansion and contrac 
tion of the bellows 54. The disc 57, the rod 61 and the 
tube 62 are preferably constructed of plastic. 
A pressure-sensitive valve is provided in the peripheral 

surface of the bellows 54. The valve 65 may conveniently 
be in the form of a slit in the rubber material of the 
bellows 54, the slit being closed to prevent the passage of 
air therethrough when the bellows is in the extended po 
sition of FIGURE 3. Upon compression of the bellows 
the material is distorted and the slit opened to allow 
the passage of air therethrough. 
When the ball is in a deflated condition the bellows 54 

will be compressed to a limit determined by the length of 
the tube 62, the tube 62 contacting the disc 57 to arrest 
further compression of the bellows 54. The length of the 
rod 61 is such that it will not protrude from the tube 62 
at this fully compressed position. When in the deflated 
condition and when the bellows 54 is physically expanded 
the air chamber defined within the bellows between the 
lead disc 56 and the valve 51 will expand, the valve 51 
opening to allow air from the ambient to enter through 
the aperture 12 and pass into the bellows through the 
holes 58 and 59 in the disc 57. Upon subsequent move 
ment to compress the bellows the pressure within the bel 
lows will build up and thereby cause valve 51 to close 
and seal the interior of the bellows from the ambient. 
Compression of the bellows 54 will also cause opening of 
the valve 65 to allow air contained therein to be pumped 
into the remaining interior portion of the envelope 11 
surrounding the bellows 54. Hence it is seen that repeat 
ed expansion and contraction of the bellows 54 in a re 
ciprocal pumping motion will cause the envelope 11 to be 
come inflated. Again, as in the previously illustrated em 
bodiment, bouncing of the ball will result in the desired 
reciprocal pumping action as the lead disc 56 insures that 
the ball will strike the ground with the bellows 54 in a 
vertical position with the aperture 12 uppermost. Since 
the rod 61 and the tube 62 are rigidly attached to discs 
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4. 
site positions on the interior surface of the envelope 11 
the axial movement of the rod 61 and the tube 62 will 
maintain the longitudinal alignment of the bellows 54. 
Again, bouncing of the ball will maintain the ball in an 
inflated condition and should air contained within the 
ball leak out further bouncing of the ball will cause its 
reinflation. 
Thus there has been described a novel self-inflatable 

ball toy wherein bouncing of the ball will cause its in 
flation and maintain it in an inflated condition. Although 
the invention has been described with a certain degree of 
particularity, it is understood that the present disclosure 
has been made only by way of example and that numer 
ous changes in the details of construction and the com 
bination and arrangement of parts may be resorted to 
without departing from the spirit and the scope of the in 
vention as hereinafter claimed. 
What is claimed is: 
1. A self-inflatable toy comprising: an envelope of flex 

ible air-tight sheet material defining a hollow sphere when 
taut, said material defining a small aperture of predeter 
mined size therethrough; first pressure-sensitive valve 
means responsive to a first predetermined minimum pres 
Sure differential, said first valve means being rotatably 
mounted to the interior surface of said envelope for move 
ment between a closed position in air-tight sealing en 
gagement with said aperture and an open position away 
from said aperture; a cylindrical housing defining an air 
chamber mounted at one end to the interior surface of 
said envelope and axially surrounding said aperture and 
said first valve means, said housing including second valve 
means extending through the peripheral wall surface 
thereof, said second valve means being movably responsive 
to a second predetermined minimum pressure differential 
to selectively place the interior of said air chamber in com 
munication with the remainder of the interior of said en 
velope; and a piston slidably contained within said hous 
ing, said piston being rigidly connected by a piston rod to 
the interior surface of said envelope at a predetermined 
point diametrically opposite said aperture when said ma 
terial is taut, the length of said piston rod limiting the 
travel of said piston longitudinally within said housing 
between a first point farther away from said aperture 
and a second point closer to said aperture, said piston 
being in said first position when said envelope is in 
flated and being in said second position when said envelope 
is collapsed, that portion of the interior surface of said 
envelope surrounding said predetermined point being 
sufficiently weighted to locate the center of gravity of said 
toy at said predetermined point, movement of said piston 
from said first position toward said aperture compressing 
said air chamber to cause an increase in the air pressure 
therein and movement of said piston from said second po 
sition away from said aperture expanding said air chamber 
to cause a decrease in the air pressure therein, said first 
valve means being urged into sealing engagement with 
said aperture when the air pressure within said air cham 
ber exceeds the ambient pressure by an amount greater 
than said first predetermined minimum pressure differen 
tial, said second valve means movably responding when 
the air pressure within said air chamber exceds the air 
pressure within the remainder of the interior of said 
envelope by an amount greater than said second prede 
termined minimum pressure differential, and linkage 
means connecting said first valve means with said piston, 
said linkage means being adapted to maintain said first 
valve means in said open position when said piston is in 
said first position. 

2. A self-inflating toy comprising: an envelope of flex 
ible air-tight sheet material defining a hollow sphere when 
taut, said material defining a small aperture of predeter 
mined size therethrough; a spring loaded flapper valve re 
sponsive to a first predetermined minimum pressure differ 
ential, said flapper valve being rotatably mounted to the 

57 and 56 respectively, and secured to diametrically oppo- 75 interior surface of said envelope for movement between a 
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normally closed position in air-tight sealing engagement 
with said aperture and an open position away from said 
aperture; a cylindrical housing defining an air chamber 
mounted at one end to the interior surface of said envelope 
and axially surrounding said aperture and said flapper 
valve, said housing including valve means extending 
through the peripheral wall surface thereof, said valve 
means being movably responsive to a second predeter 
mined minimum pressure differential to selectively place 
the interior of said air chamber in communication with the 
remainder of the interior of said envelope; a predeter 
mined weight mounted to the interior surface of said 
envelope to establish the center of gravity of said toy at a 
point substantially diametrically opposite said aperture; a 
piston slidably contained within said housing, said piston 
being rigidly connected by a piston rod to said weight, the 
length of said piston rod limiting the travel of said piston 
longitudinally within said housing between a first point 
farther away from said aperture and a second point closer 
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to said aperture, said piston being in said first position 20 
when said envelope is fully inflated and being in said sec 
ond position when said envelope is collapsed, movement 
of said piston from said first position toward said aperture 
compressing said air chamber to cause an increase in the 
air pressure therein and movement of said piston from 25 

6 
said second position away from said aperture expanding 
said air chamber to cause a decrease in the air pressure 
therein, the spring loading pressure of said flapper valve 
being substantially equal to said first predetermined mini 
mum pressure differential, said valve means movably re 
sponding when the air pressure within said air chamber 
exceeds the air pressure within the remainder of the 
interior of said envelope by an amount greater than said 
second predetermined minimum differential; and linkage 
means coupling said flapper valve to said piston, said link 
age means being adapted to maintain said flapper valve in 
said open position when said piston is in said first position. 
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