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This invention pertains to new and improved rocket 
toys. 

It is well established that children enjoy playing with 
toys which simulate various modern developments in the 
rocket and missile ?eld. ‘In the past a number of such 
toys have been designed and used. These prior toys, 
however, tend to suffer from inherent limitations and dis 
advantages. Many of these prior toys are of such a 
nature that they cannot be operated solely by air pressure. 
The use of air pressure to actuate rocket toys is desirable 
for several reasons. Probably the primary one of these 
reasons is the fact that air as a source of motive power is 
conveniently available everywhere and costs nothing. 
The prior air actuated toy rockets have tended to be 

comparatively complex; ‘frequently they have been rela 
tively expensive because they have employed completely 
separate air compressors, separate air chambers and the 
like. Also the prior air operated toy rockets have suf 
fered from a serious commercial disadvantage inasmuch 
as they have not been capable of being used with a 
secondary rocket stage. 
An object of the present invention is to provide new 

and improved toy rockets. Another general object of 
this invention is to provide toy rockets which may be 
easily and conveniently constructed at a nominal cost and 
which are very ef?cient in their simulating operation of 
actual rockets. A still vfurther general object of this in 
vention is to provide toy rockets which are capable of 
being used by virtually any child without danger and 
which are ‘capable of withstanding the usual physical 
treatment accorded toys by children. 
A more speci?c object of this invention is to provide 

air actuated toy rockets which include as an integral part 
of such toys an air chamber which, in effect, forms a 
part of the compressor used‘ to compress air so as to 
operate ‘such toys. A still further object of this invention 
is to provide air actuated toy rockets having ?rst and 
second rocket stages which are designed so as to be ini 
tially propelled together and which are further designed 
so that the second stage is propelled from the ?rst stage 
after both stages have travelled a substantial distance 
from the point where these stages were launched. A 
still more speci?c object of this invention is to provide 
two stage rocket structures in which the ?rst stage in 
cludes an air chamber which holds air under pressure in 
such a manner that after it is propelled a given distance 
air from this air chamber serves to propel another sec 
ondary stage. 

Because of the nature of this invention it is not con 
sidered necessary to set forth in this description further 
objects and advantages of it. Such other objects and 
advantages of the invention will be fully apparent to those 
skilled in the art to which this invention pertains from a 
detailed consideration of the remainder of this descrip 
tions including the appended claims and the accompanying 
drawings in which: 

FIG. 1 is a cross-sectional view of a complete rocket 
toy of this invention including a launching platform and 
?rst and second rocket stages; 

FIG. 2 is a cross-sectional view similar to FIG. 1 show 
ing these rocket stages as a toy rocket of this invention 
is propelled through the air; 
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FIG. 3 is a cross-sectional view similar to FIG. 2 of 

a modi?ed toy rocket of this invention; 
FIG. 4 is a partial cross-sectional view similar to FIG. 

3 showing the position of parts of this modi?ed toy 
rocket after a second rocket stage has been propelled 
through the air; 

FIG. 5 is a cross-sectional view similar to FIG. 4 of 
a still further modi?ed two-stage toy rocket of this inven 
tion; 

FIG. 6 is a cross-sectional view of a hand launching 
platform of this invention in use with a toy rocket; 

FIG. 7 is a partial elevational view taken at line 7-7 
of FIG. 6. 
The accompanying drawings are primarily intended so 

as to illustrate several presently preferred embodiments 
or forms of this invention. Those skilled in the art to 
which this invention pertains will realize that the features 
of this invention as herein explained can be embodied in 
differently appearing structures through the exercise of 
routine engineering skill. 
As an aid to understanding this invention it can be 

stated in essentially summary form that it includes two 
stage toy rockets in which the second stage is mounted 
upon the ?rst and in which the ?rst stage includes an air 
chamber which is adapted to hold a quantity of air under 
pressure used to propel the second rocket stage from the 
?rst after both rocket stages have been propelled a sub 
stantial distance. With this invention either one or both 
of these rocket stages can be launched from a simple 
platform serving as an air compressor. 
The actual nature of this invention is best: more fully 

described by referring directly to the accompanying draw 
ing. In FIG. 1 there is a complete rocket toy of this in_ 
vention which includes a launching platform 10* and a 
rocket toy consisting of a ?rst rocket stage 12 and a sec 
ond rocket stage 14. The platform 10‘ is built so as to 
include a base 16 upon which is mounted a cylinder 18, 
the top of which is closed by a plate 20 having a cen 
trally located opening 22 formed thereon. From an 
examination of FIG. 1 of the drawings it will be seen that 
.a part 24 of this opening '22 is adapted to serve as a 
valve seat which forms a seal with a valve body 26. The 
valve body 26 is attached by means of a rod 28‘ to a 
weight 30 adapted to bring the valve body 263 against the‘ 
seat 24 after the valve ‘body has been lifted during the use 
of the platform 10. This construction constitutes a check 
valve leading from the interior of the cylinder 18. 
The valve body 26 is. adapted to be moved by means 

of a piston 32 which ?ts loosely within the cylinder 18. 
The piston 32‘ includes an external annular groove 34 of 
greater length than depth. A common elastomeric 0— 
ring 36 positioned within this groove is of such dimen 
sion that it extends from the groove 34 so as to hit 
against the interior of the cylinder 18 so as to form a 
seal therewith at all times. The dimensions of the 
groove 34 are such that the O-ring 36 rolls along the 
length of the groove 34- ifI‘OIIl one end of the groove ‘34 
to the other end of the groove as the piston 32 is re 
ciprocated. 
As the piston is being moved away from the plate .29, 

the G-ring 36 is in such a position that slots 38 in the 
side of the piston adjacent to the plate ‘20' are uncovered, 
permitting air to be pulled into the cylinder 18 between 
the piston 32 and the plate 20 from around the sides of 
the piston. As the piston 32 is moved toward the plate 
20 the O-ring 36 moves so as to close off these slots, 
enabling air to be compressed in this area. Such move 
ment of the piston 32 is obtained through the use of a 
conventional handle 40 which is pivotally mounted upon 
an extension 42 of the base 16, and which is pivotally 
connected to the piston 32. As shown in FIG. 1 this 
handle extends through a slot 44 in the cylinder 18. 
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The exterior of the cylinder 18 includes an outer an 
nular groove 46 which holds a conventional elastomeric 
O-ring 48 in such a manner that this O-ring forms a 
seal against the cylindrical interior 50 of an open ?rst 
end 52 of the rocket stage 12. This ?rst rocket stage 12 
is adapted to be held in‘this position by means of a 
spring loaded‘latch 54 mounted on the exterior of the 
cylinder so ‘as to engage an annular ?ange 56 extending 
completely around the exterior of the ?rst end 52 of 
this ?rst stage 12. 
When the ?rst stage 12 is secured upon the platform 

10 as indicated in the preceding discussion a small bracket 
58 extending from the cylinder 18 hits against an end ‘60 
of ‘a rod 62, moving this ‘rod away from the platform 10. 
As this is accomplished a check valve body ‘64 is moved 
away from a check valve seat 66 in a wall 68 de?ning 
within the ?rst rocket stage 12 a ?rst end of an air 
chamber 70. A second end ‘of this air chamber 70' re 
mote (from the wall 68 is de?ned by a cylindrical end 72 
of the ?rst rocket stage 12. At least one opening 74 
‘is formed in an end wall 75 of this second end 72. 
The check valve body 64 is normally held against the 

corresponding valve seat 66 by means of a small coil 
spring 76 located around the rod 62 between the wall 
68 and the end 60. lFurther, the check valve body and 
the check valve seat 64 and 66, respectively, are pref 
erably formed so as to include means, such as small 
ribs 78, preventing a complete seal from being formed 
between these two parts. Thus, when closed the com 
plete check valve, including the valve body 64 and the 
valve seat 66, de?ne a restricted ori?ce leading from the 
interior of the air chamber 70 which permits air under 
pressure'to bleed out of this air chamber slowly at a 
controlled rate. If desired, such ori?ce means may 
consist solely of a sloppy ?t between the valve body 64 
and the valve seat 66 or other equivalent structures. 

Within the second end 72 of the ?rst rocket stage 12 
there is slidably mounted a rod 80 which has secured to 
its end adjacent to the air chamber 70 a valve body '82. 
Movement of the rod 80 to within the air chamber, 70 
is prevented by means of a head ‘84 located on this rod‘ 
80 remote from this air chamber. Around the exterior 
of the valve body 82 there is located a groove (not 
separately numbered) holding a conventional elastomeric 
O-ring 186 which is adapted to form a seal with the in 
terior of the second end 72. When this valve body 82 
is held within this second end, the interior of the second’ 
end 72 serves as a valve seat for the valve body 82. 
Normally this valve body 82 is biased in an open posi 
tion by means of a small coil spring 88 located around 
the rod 62. When, however, the ?rst rocket stage v'12 
is positioned upon the platform. 10 as indicated in FIG. 
1 of the drawing the rod 62 is held as shown so as to 
hold the valve body '82 against the pressure of the spring 
88 so as to form a seal at this second end 72. 
When. the rocket stage 12 is in the position shown 

on the platform 10 and the handle 40 is reciprocated, air 
under pressure flows past the valve body .26 into the 
sealed portion of the ?rst rocket stage 12 beneath the 
wall 68 and into the air chamber 70. The amount of 
such air pressure which may be built up Within these 
spaces vwill depend upon the preference of an individual. 
After such air pressure has been built up the ?rst and 
second rocket stages 12 and 14 may be propelled through 
the air by the simple expedient of releasing the latch 54. 
The moment the latch 54 is released, the air pressure 

beneath the wall 68‘ will react against the plate 20 pro 
pelling both the rocket stages 12 and 14 into the air. 
Substantially ‘simultaneously the check valve body 64 
will move against the check valve seat 66, entrapping 
within the air, chamber 70 air under pressure. This 
pressure will gradually decrease as the rocket stages 12 
and 14 travel because of the fact that this check valve 
is formed so as to ‘act as a restricted ori?ce. 
When the air pressure within the chamber 70 drops 
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to a material extent this air pressure will be no longer 
sui?cient to hold the valve body '82 vagainst the pressure 
of the spring 88, ‘and this spring 88 will cause the valve 
body 82 to move into the air chamber 70. As this 
occurs a substantial quantity of air under pressure will 
rush through the second end 72 into the second rocket 
stage 14. As is seen in FIGS. 1 and 2 of the drawing, 
this second rocket stage 14 is of essentially a bullet-like 
shape and includes a cylindrical wall 90 ?tting against 
the exterior of the second end 72 and a domed head 92. 
The rush of air from within the air chamber 70 will hit 
against this head 92 causing the second rocket stage 14 
to fly a substantial distance ahead of and away from 
the ?rst rocket stage 12. 

In FIGS. 3 and 4 of the drawing there is shown a modi 
?ed rocket toy of this invention consisting of ?rst and 
second rocket stages, 100i and 102 respectively. This sec 
ond rocket stage 102 is built substantially in the same 
manner as the second rocket stage 14 in the preceding 
embodiment of the invention so as to include a domed 
top 104 and a cylindrical Wall 106. This Wall 106 ?ts 
closely against a corresponding cylindrical wall 108 form 
ing a second end of the ?rst rocket stage 100. 
The ?rst rocket stage 100 is built so as to include a cen 

trally located, generally cylindrical air chamber 110 hav 
ing a wall 112 separating the interior of it from the in 
terior of the cylindrical wall 108. At least one opening 
114 is provided within the wall 112 so as to connect the air 
chamber 110 with the end of this ?rst rocket stage 100 
constituted by the wall 108. Preferably a cylindrical re 
cess 116 is provided Iwithin the air chamber 110 adjacent 
to the Wall 112. Further, a guide rod 118 is secured to 
the center of the wall 112 so as to extend therefrom along 
the length of the air chamber 110. This guide rod 118 in 
cludes a shoulder 120 leading to a pointed end 122 of less 
diameter than the remainder of the rod 118. The point 
ed end 122 ?ts loosely within a correspondingly shaped 
opening 124 in a wall 126 closing an end of a cylinder 128‘ 
having an open ?rst end 130. A ?ange 132 similar to the 
?ange 56- is located around the cylinder 128 substantially 
as indicated in FIG. 3 of the drawing for use in attaching 
this structure to a launching platform substantially as in 
dicated in the discussion of the preceding embodiment of 
this invention. . 

When the ?rst and second rocket stages 100 and 102 
respectively are mounted upon a launching platform in 
this manner the interior of the cylinder 128 is, of course, 
sealed. As such a launching platform is operated so as 
to build up air pressure within the interior of the cylinder 
128 a comparatively small amount of air under pressure 
will travel through the opening 124 around the pointed 
end 122. However, a comparatively large amount of air 
will travel through another opening 134 in the wall 126 
into the interior of the air chamber 110 past a washer 
136 serving as a check valve body. This washer 136 

I normally ?ts against a correspondingly shaped portion of 
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the Wall 126 serving as a check valve seat. The washer 
136 is biased against the wall 126 by a coil spring 137 
pushing against it and a piston 138. 
The piston 138 is formed in a similar manner to the 

piston 32 so as to have an annular groove 140 correspond 
ing to the groove‘34 extending around the interior of it. 
The piston 138 ?ts loosely within the air chamber 110 and 
includes slots 142 similar to the slots 38 previously de 
scribed. Air hitting against the end of the piston 138 ad 
jacent to the wall 126 will tend to move an O-ring 144 
similar to the O-ring 36 in the groove 140 so as to open 
the slots 142. As a result of this air under pressure mov 
ing into the air chamber 110 the pressure on both sides 
of the piston 138-,will become equalized. 
The spring 137 holds this piston so that a cylindrical 

valve body 146 attached to it by means of a tube 148 is 
normally located in the recess 116. An O-ring 150 car 
ried within the groove 152 in the exterior of this valve 
body 146 forms a seal with the interior of the recess 116. 
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preventing escape of air under pressure through the open 
ings 114 and the wall 112. The escape of air through 
these openings 114 will also be prevented by means of a 
small O-ring 154 located within a groove 156 in the piston 
138 around the ‘guide rod 118. A small washer 158 is 
preferably located between the spring 137 and the piston 
138 in order to hold the O-rin-g 154 in the groove 156. 
When the ?rst rocket stage 190 is ready for ?ring air 

under pressure will be found within. the cylinder 128 and 
within the air chamber 110 On both sides of the piston 
1138. When this ?rst rocket stage is ?red or released the 
air pressure within the cylinder 128‘ will of course be re 
leased. Simultaneously some air under pressure will start 
bleeding out around the pointed end 122 from within the 
air chamber 110. This is because the pointed end 122 
?ts Within the opening 124 so as to constitute a restricted 
ori?ce means, allowing the ?ow of only a small quantity 
of air. Simultaneously the O-ring 144 around the ex 
terior of the piston 133 will move because of the differen 
tial of air pressure so as to seal the interior of the air 
chamber 116 from the portion of this air chamber adja 
cent to the wall 126. 
As the pressure drops within the portion of the air 

chamber 110 adjacent to the wall 126 a point will be 
reached at which a differential in pressure is achieved 
which is suf?cient to move the piston 133 and the attached 
valve body 146 and the tube 148 toward the wall 126. 
This movement of the piston 138, the valve body 146 and 
the tube 148 is related to the pressures on the piston 138 
and the valve body 146 and the ‘fact that the area of the 
piston 138 is greater than the area of the valve body 146 
to a suf?cient extent so as to move these connected mem 
bers toward the Wall 126 against the pressure of the spring 
137. When the pressure within the air chamber 110 be 
tween the wall 126 and the piston 138‘ is reduced to a 
sut?cient extent so that some movement of the piston 138 
and the valve body 146 transpires, the O-ring 154i moves 
off of the principal portion of the guide rod 118, causing 
the air pressure within the portions. of the air chamber 
11%) adjacent to the wall 127 to substantially simultane 
ously drop to atmospheric pressure. This sudden change 
in air pressure within this portion of the air chamber 110 
serves to allow the combined piston 138, valve body 146 
and tube 148 to move to the position indicated in FIG. 4 
of the drawing quite rapidly so that a blast of air held 
under pressure ‘Within the air chamber 110' is rapidly 
released out through the openings 114, causing the second 
rocket stage 102 to be “blasted” o? of the ?rst rocket stage 
100‘. 
When it is desired to re-use the ?rst and second rocket 

stages 108 and 102 these stages may be placed together 
as indicated in FIG. 3 of the drawing on a launching 
platform in the same manner as indicated in FIG. 1 of 
the drawing and air pressure can again be built up by the 
operation of such a launcher. 

In FIG. 5 of the drawing there is shown a further 
modi?ed toy rocket consisting of ?rst and second rocket 
stages i169 and 162 which are exceedingly similar to the 
?rst and second rocket stages 100' and ‘1012 previously 
described. ,Because of the similarity those parts of the 
?rst and second rocket stages 1-601 and ‘162 which are 
identical to or substantially identical to the cor-respond 
ing parts of the stages 100‘ and 102, respectively, are not 
separately described in this speci?cation and are designated 
by the primes of the numerals previously used. 
The ?rst rocket stage 160' differs from the ?rst rocket 

stage 100 primarily in that the tube ‘148,’ slides upon the 
guide rod 118’ and is formed so that the principal portions 
of this tube 148' and the attached valve body 146' are 
spaced ‘from the guide rod 118" in such a manner that an 
O-ring 164 replacing the O-ring 154 previously described 
can slide within the tube 148' so as to form a seal directly 
against the piston 138’ when this piston. is moved toward 
the recess 116’ by the spring 137’ so as to seal the inte 
rior of the air chamber 1'10’. 
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In FIGS. 6 and 7 of the drawing there is shown a modi 

?ed hand launching platform 170l of the present inven 
tion which consists of a handle 17‘2 carrying an elongated 
cylinder 174 having an open end ‘176 and a closed end 
1178, these ends being separated by an inner wall 180 
carrying a conventional check valve 182 formed so as to 
permit air flow from within the space between the end 
178 and the wall 180 toward the open end 176. 

This platform 170’ is made so that a cylindrical end 184 
of a toy rocket may be held around the open end 176 of 
the cylinder v174 with an 0-ring 18145 mounted in a groove 
1818 adjacent to the open end 176 forming a :seal with the 
end 184, and so that this end 184 may be held in place by 
means of a small latch type trigger 190‘ engaging a ?ange 
192 on the end 184. Preferably the trigger ‘190i is biased 
away from the handle ‘1721 by means of a small coil spring 
194 as indicated in FIG. 6 of the drawing. 
During the use of the platform 170 it may be held by 

means of auxiliary handles 196- attached to the cylinder 
174 or in other equivalent manners. As it is so held a 
knob 198 on a piston rod 200 may be pulled. and pushed 
back and forth so as to move a piston 202 within the 
cylinder 174' so as to alternatively draw air into the 
cylinder and then compress this air out past the check 
valve 182. Since the piston 202 is substantially identical 
with the piston 32 previously described various individual 
parts of it are designated by the primes of the numerals 
used in describing the piston 32. 

Those skilled in the art to which this invention per 
tains will recognize that a complete rocket toy of this 
invention can be readily used by virtually any child, and 
that these toys are ‘fairly inexpensive to build and are 
yet capable of withstanding the abuse normally accorded 
toys of this type. They will also realize that a complete 
rocket toy as herein described may be used with a nominal 
amount of di?iculty so as to achieve results not normally 
considered possible. They will also realize that a com 
plete toy rocket as shown and described consisting of two 
rocket stages can be employed with other launching plat— 
forms than the speci?c launching platforms described 
in this speci?cation, and that a ?rst rocket stage as herein 
described can be used alone without being employed with 
another or secondary rocket stage. Because of the nature 
of this invention it is to be considered as being limited 
only by the appended claims forming a part of this dis 
closure. 
We claim: 
1. A rocket stage for a two-stage air operated toy 

rocket which includes: a member having ?rst and second 
ends; wall means located within said member so as to de 
?ne within said member an air chamber; pressure respon 
sive valve means capable of being held closed by air pres— 
sure within said air chamber leading from said air cham 
her to said second end of said member; ori?ce means 
leading from said air chamber to the said ?rst end of said 
member; and check valve means mounted on said member 
for introducing air under pressure into said air chamber 
and holding air under pressure within said chamber, sec 
ond stage rocket means capable of being propelled by air 
pressure away from said member positioned upon said 
second end of said member ‘for receiving air passing said 
pressure responsive valve means so as to be propelled 
away from said member. 

2. A rocket stage for a two-stage air operated rocket 
toy as de?ned in claim 1 wherein said check valve means 
includes a valve seat and a valve body which is movable 
with respect to said valve seat, and wherein said ori?ce 
means comprises means preventing said valve body from 
forming a seal against said valve seat. 

3. A rocket stage for a two-stage air operated toy 
rocket as de?ned in claim 1 wherein said air chamber is 
cylindrical and including a piston movably mounted With 
in said chamber, and wherein said piston abuts part of 
said pressure responsive valve means so as to actuate said 
pressure responsive valve means, said piston dividing said 
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air chamber into a part adjacent said ori?ce means and . 559,957 Stoddard ____________ __ May 12, 1896 
into another part adapted to hold air under pressure for 2,588,184 Walsh ________________ __ Mar. 4, 1952, 
release through said pressure responsive valve means. 2,594,627 Endicott _____________ __ Apr. 29, 1952 
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