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ABSTRACT: A pneumatic amusement device consisting of a‘ 
resilient bellows and offering controlled but varied motion 
responses to the rider. 
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CONTROLLED MOTION AMUSEMENT DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a controlled motion pneumatic 

amusement device. 
2. Background of the Invention . 
Several types of amusement devices have employed pneu 

matic principles of the reaction of gases to compressive forces, 
but generally these have been of the bouncing or jumping type 
toys. Some jumping toys which react in the nature of the pogo 
stick to produce jumping motions along a surface have used 
single or multiple toroidal rings of elastic material with or 
without the presence of coil springs to produce the reaction to 
jumping by a rider. More recently large in?ated balls of elastic 
material suitable for riding by an individual have afforded a 
very substantial jumping or bouncing action, particularly 
when adapted with handles as a means for maintaining the ver 
tical position of the ball while being bounced and ridden. 
However, none of these devices has utilized the pneumatic 
principle of a bellows system for multiple and interesting con 
trolled motions. _ 

The present invention utilizes the pneumatic principle of a 
bellows system in a novel manner to afford a safe and con 
trolled motion action device providing varying and interesting 
motion responses to riders of various size and age. 

SUMMARY OF THE INVENTION 

Basically the controlled motion pneumatic amusement 
device of this invention consists of a resilient bellows provided 
with a base and a top surface stiffened to support a rider. 
Preferably, and particularly for very small children, the top 
surface is provided with a chairlike seat and restraining straps 
for safety. Likewise, for'use by small children it is preferred to 
provide a constricted ori?ce to afford a‘release of air pressure 
in the bellows and whereby the inherent resilience of the bel 
lows structure affords the recovery from imposed force. The 
reciprocal motion induced as a result of jumping or shifting of 
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weight is not only along a vertical path but also, depending on . 
the location of the rider's weight on the top of the bellows, can 
be in a family of paths away from vertical in any direction 
about a full circle as a result of the ?exibility of the bellows 
structure. The speed and degree of motion in response to an 
imposed force is chie?y controlled by the volume and diame 
ter of the bellows, the thickness of the bellows wall and by the 
depth of the convolutions of the bellows. The speed is also 
controlled to some extent by the size of the constricted ori?ce 
when one is present. 
The principal object of the present invention is a provision 

of a controlled motion pneumatic amusement device simple in 
construction and economical to produce. An additional object 
is the provision of such a device which affords a response to 
imposed force in a family of paths in and away from vertical. A 
further object is the provision of such a device which is safe 
for use by very small children. A still further object is the 
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provision of such a controlled motion pneumatic amusement _ 
device which is suitable for both indoor and outdoor use. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a side elevation view of one form of the device. 
FIG. 2 is a perspective view of another form of the device 

which includes a chairlike seat structure. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The controlled motion amusement device of the present in 
vention consists essentially of a resilient bellows having a base 
and a top surface adapted for a rider to sit or stand thereon. 
Because of the inherent ?exibility of the bellows structure the 
reciprocal motion resulting‘ from the imposition of a force on 
the top surface thereof in addition to vertical can be in. any of 
a family of paths away from vertical about a full circle depend 
ing upon the location of the riders weight on the top surface. 
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2 
For accommodating relatively small and light children the 

bellows is desirably provided with a constricted ori?ce for the 
emission and admission of air from and to the interior of the 
bellows. This ori?ce preferably is ?tted with an adjustable 
valve by which the speed and degree of response of the bel 
lows can be varied in accordance with the weight of a rider. A 
convenient location for such ori?ce and, if desired, valve is in 
the base portion, although it can be located elsewhere in the 
structure if desired. 

Also of advantage for very small children the top surface 
may support a chairlike or back-supporting seat which can, if 
desired, be provided with restraining straps, e.g. across the 
open front of the'chairlike seat, for safety. In this alternative 
form the device comprises an infant jiggler or infant jumper 
for amusement and exercise of very small children. 
The invention may be more fully comprehended by 

reference to the drawing in connection with the description 
below. 
With reference to FIG. I, which is a side elevation of one 

preferred embodiment of the invention, the device comprises 
a resilient bellows I, having sidewalls 2, a top portion 3, a top 
surface 4, a base 5,“_and a base surface 6. The motions and 
response to a downward force imposed on the top surface 4 
will not only be vertical but along any of a family of paths 
away from vertical depending on the location on the top sur 
face of the center of the imposed force and the direction of 
such force. The speed and degree of motions induced are con 
trolled chie?y by the thickness of the bellows sidewall 2, the 
depth of the convolutions 8 of the bellows sidewall, and the 
height and diameter of the bellows. > 
The top portion 3 and the base 5 are of heavier or rein 

forced construction to provide stability to the device'and the 
rider. The lower surface 6 of the base 5 is preferably provided 
with ribs‘or other means of increasing friction to constitute a 
nonslip surface. Similarly the top surface 4 can likewise be 
provided with a nonslip surface for standing or sitting by a 
rider. The base 5 is preferably of larger diameter than the top 
portion 3 to afford additional stability to the device. ' 
Another form of the device especially adapted for use as a 

jiggler or jumper by very small children is illustrated in FIG. 2. 
In this form the top portion of the bellows carries a chairlike 
seat 9. The seat is preferably formed with rounded contours to 
afford both comfort and safety. The seat may be a separate 
piece ?xedly attached to the top portion of the bellows, but 
preferably is a unitary molded seat integral with such top por 
tion. If desired, the chairlike seat 9 can be ?tted with restrain 
ing straps 10 across the front opening for safety. Also in this 
form of the device it is. preferred to include a constricted ori 
?ce 7 for emission and admission of air from and to the bel 
lows l. A light rider such as a very small child 11 creates a 
downward force of ‘ such low magnitude that the inherent 
resilience of the bellows sidewalls 2 will itself tend to recover 
and balance this weight with a minor de?ection in the height 
of the bellows, and-were ‘the bellows a fully closed system the 
de?ection resulting would not be great. Thus, the ori?ce 7, in 
releasing air ' from the bellows upon compression and ad 
mitting air again‘ upon 4 recovery by the resilient bellows 
sidewalls 2, provides for greater de?ection induced by a small 
rider and added play value to the device. Also, a slower speed 
of recovery is provided by such constricted ori?ce which adds 
to the safety of the device for use by small children. 
Most preferably the constricted ori?ce 7 is provided with a 

valve 12 for ease of adjustment of the ori?ce size to accom 
modate riders of varied weights and strengths. A valve readily 
provides means to fully close the ori?ce and thus modify the 
device to a fully closed system, if desired, particularly‘for use 
by heavier riders. Likewise, in this form of the device, particu 
larly for use by small children, it is preferred that the base 5 be 
of larger diameter than the chairlike seat 9 to afford stability 
and safety for such riders. 
The bellows units of the invention can be constructed of a 

wide variety of resilient materials, both elastic and relatively 
inelastic. These materials preferably are viscoelastic plastic 
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materials such as polyole?ns, i.e. polyethylene, polypropylene 
and polyethylenerpolypropylene copolymers, other vinyl 
polymeric plastics, such as plasticized vinyl chloride polymers 
and copolymers, synthetic rubbers such as butadiene and bu 
tadienestyrene ' rubbers, polychloroprene or neoprene, 
polyisoprene, natural rubber and the like. Also the bellows 
can be constructed of relatively inelastic composite materials 
formed as a bellows, such as vinyl or rubber coated textile 
fabrics or like materials. The more rigid end portions of the 
bellows including the base and the top or chairlike seat, can be 
constructed of the same or different materials than the bellows 
units, but they are preferably produced from the same group 
of viscoelastic plastic materials above detailed. Preferably the 
bellows are molded integrally with the more rigid end portions 
by blow-molding, roto-molding or compression molding, de 
pending on the selection of bellows materials. ln the case of 
those portions of a :device of signi?cantly different dimension 
than the bellows itself, such as the chairlike seat and large 
diameter baseas illustrated in H0. 2, these can be formed by 
molding and thereafter assembling to the bellows by airtight 
sealing joints. The chairlike seat is preferably molded in 
tegrally with the top closure portion of the bellows and 
thereafter joined with the bellows sidewalls to form a unitary 
structure by a suitable form of sealing joinder, such as heat 
sealing,‘ adhesive sealing, etc. Likewise the large diameter base 
can be produced as a separate molded structure and then 
joined to the. bottom of the bellows sidewalls in a similar 
manner. ' ' 

The degree and speed of motion of the device is largely con 
trolled by the' volume and diameter of the bellows, the 
thickness of the bellows sidewall and the depth of the bellows 
convolutions. The sidewall thickness can be varied to control 
the degree of motion and response depending on the choice of 
materials employed within a range of approximately one thir 
ty-seconds to three-eighths inch in thickness. Generally, good 
results for children of average weight when employing 
viscoelastic plastic materials are obtained with a wall 
thickness of one-sixteenth to one-fourth inch. The design of 

> the bellows can provide for wide variation in the depth of con 
volutions of the bellows and will vary such that the deeper the 
convolutions the fewer of such convolutions will be required 
for a selected height of the bellows. 
The resilient bellows of the invention, irrespective of the 

material of construction is preferably so designed and con 
structed that very extreme motions or attitudes are avoided. 
For example, in the design of the resilient bellows the depth of 
the convolutions and their number should be such, in relation 
to the overall height of the bellows at rest, that the bellows 
cannot bend greater than approximately 45° from vertical, and 
preferably not greater than approximately 35°_from vertical. 
in order that this result will be accomplished the bellows 
should be designed with the depth of convolutions no greater 
than approximately 40 percent of the total radius of the bel 
lows to its outside dimension, and preferably not greater than 
30 percent of this radius. Likewise, the resilient bellowsis 
preferably so designed and constructed that the maximum dis 
placement upwardly or downwardly does not exceed a per 
centage of its at rest height. This is particularly preferable in 
the form of the device intended for use by very small children 
and including a chairlike or back-supporting seat. Where a 
constricted ori?ce is included in the bellows the resilience of 
the sidewall is designed such that the resilience is suf?cient to 

d 
counterbalance the downward force exerted by a small child 
with a total downward de?ection of not more than about'60 
percent and preferably not more than approximately 50 per 
cent of the at rest height of the bellows. This will avoid any 
chance of pinching ?ngers or toes of such small children when 
using the device. Such maximum displacement can be con 

- trolled by the depth of the convolutions and the thickness of 
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the sidewalls adapted in relation to the overall height and 
diameter of the bellows. 
The controlled motion pneumatic amusement device of the 

present invention affords many advantages over prior play and 
exercise devices previously known. The device of the instant 
invention affords controlled motion response through a wide 
family of paths to forces imposed on the top surface of the 
device. The device possesses-inherent safety features for use 
by children of varied size'and age. Thus, there is provided a 
device whose maximum vertical response is inherently limited 
by the mode of construction of the bellows to a safe range for 
all sizes of children. A modi?ed form of the invention is 
adapted for safe use as a jiggler or jumper for infants or very 
small children. The device of this invention is quite simple in 
construction and economical to produce. Further, the device 
of this invention is suitable for both indoor’and outdoor use, so 
that it can be utilized in any weather and throughout the year. 

It is to be understood that changes and variations may be 
made without departing from the spirit and scope of the inven 
tion as de?ned in the appended claims. 

Iclaim: 
l. A controlled motion amusement device comprising: 
base means, 
a substantially rigid top seat surface and 
a resilient bellows connecting said top'surface to said base 
'means whereby said top surface in response to a force 
thereon is capable of reciprocal motion in a family of 
paths away from vertical about a full circle, . 

said base means, bellows, and top surface comprising a sin 
gle integral molded article, \ v 

and said bellows having a constricted valved ori?cecommu 
nicating with the atmosphere. 

' 2. A device according to claim 1 in which the bellows has 
convolutions of a depth and number that the family of paths 
are no greater than approximately 45° from vertical. 

3. A device according to claim 2 in which the bellows has 
convolutions of a depth no greater than approximately 40 per— 
cent of the total of the bellows to its outside dimension. 

4. A device according to claim 1 in which the bellows has a 
. sidewall of such resilience that total downward deflection is 
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not more than 60 percent of the at rest height of the bellows. 
5. A device according to claim 1 in which the bellows is a 

molded polyole?n bellows. 
6. A device according to claim 1 in which the bellows is a 

molded vinyl elastomer bellows. 
7. A device according to claim 1 in which the bellows is a 

molded synthetic rubber bellows. 
8. A device according to claim 1 in which the bellows is 

formed of a plastic coated fabric composite. 
9. A device according to claim 1 in which the top surface 

comprises a back-supporting seat. 
10. An amusement device according to claim 9 in which the 

base means, bellows, and back~supporting seat comprise a sin 
gle integral molded article. 


