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Int. Cl. A6311 29/16 ' - 
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ABSTRACT OF THE DISCLOSURE 

.A pneumatic toy vehicle propulsion system wherein a 
toy vehicle is pneumatically propelled through a tube 
which may be either open at both ends or continuous. 
A pneumatic pump is connected to the tube intermediate 
its ends to move the vehicle through the tube and a one 
way valve mechanism is provided in the tube to permit 
the vehicle to travel throughout the length of the tube 
and to readily pass the pump connections. ‘ 

BACKGROUND OF THE INVENTION 

This invention relates generally to pneumatic toys and 
more particularly to a pneumatic toy vehicle propul 
sion system wherein a toy vehicle is moved through a 
tube by means of a pneumatic pump. 

Powered toy vehicles which are moved on tracks or 
the like have become increasingly popular over the years; 
however, the toy industry has failed to produce or con-e 
ceive a novel and economical, pneumatic toy vehicle pro-,7 
pulsion system wherein a toy vehicle is moved through a 
transparent conveyor tube. The artof pneumatically con 
veying an article through a tube is well knownpas wit- 
ne‘ssed in the art of pneumatic dispatch systems as used 
in department stores for changing money from a centrally 
located station. However, the principles and teachings of 
this art are neither applicable nor practical or economical 
in the toy art. Such dispatch systems are not only too 
sophisticated ‘for the toy art, but they also provide little 
insight as to how a simple and economical, pneumatic 
toy might be constructed. 

SUMMARY OF THE INVENTION 

The present invention provides an economical, pneu 
matic toy vehicle propulsion system wherein a- toy vehicle 
is carried in a tube which is either open at both ends or 
is continuous and a pneumatic pump is connected to the 
interior of the tube to move the toy vehicle. A one-way 
valve means closes the tube but permits the passage of 
the vehicle and is spaced in cooperative arrangement with‘ 
the pump'connection or connections to the tube to permit 
and provide movement of the vehicle past the pump 
connections and throughout the entire tube. 
The one-way valve means may consist of one or more 

simple one-way valves such as clack valves which close 
oil.’ the tube and operate to permit passage of the vehicle 
and ?uid ?ow in a given direction. The valve means 
acts'to direct the ?uid ?ow in the desired direction. 
The pneumatic pump may be a motorized blower or 

a simple positive displacement pump such as an accordion 
or bellows type pump or a reciprocating piston pump. The 
latter type pumps may be hand operated or motorized and 
of the single acting or double acting type as desired. 
The one-way valve or valves may be arranged in several 

dilferent ways in relation to the pump connections made 
to the tube and the air exhaust and intake ports provided 
in the tube when it is used as a continuous closed loop. 

This arrangement depends upon the type-of pump em 
ployed, i.'e., continuous ?o-w type as a blower or inter 
rupted ?ow type as a bellows pump, the number of one 
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way valves employed in the valve means and whether the 
vehicle conveyor tube is to be used with both ends open 
or as a continuous closed loop circuit. 
The system is preferably arranged such that the vehicle 

conveyor tube may be used either with both ends open or 
as a continuous closed loop as the operator may desire. 
In this arrangement, the pump connections to the tube, 
the ‘air exhaust and intake ports to the outside atmosphere 
in the tube, and the one-way valve or valves are positioned 
with respect to each other such that the vehicle is moved 
in a selected direction through the entire tube by both 
the‘pneumatic pressure output and the suction intake of 
thé‘ pump when the tube is connected to form a continuous 
loop. When the tube is left open at both ends, the vehicle 
will be drawn from one end of the tube by the suction 

¢ intake of the pump to the pump connections made to the 

20 

25 

30 

35 

4.0 

45 

55 

70 

tube and forced out the other end of the tube by the pres 
sure output of the pump. In this latter situation, both the 
pump output and intake cannot operate to move the 
vehicle in the same given area of tube length, as is pos 
sible when the tube forms a closed loop. 
The ability to operate the system when the tube is 

broken, permits the operator‘ to insert open jumps and 
loops or similar obstacles between the open ends of the 
tube through which the vehicle must maneuver for added 
enjoyment of the operator. The vehicle will also travel at 
any attitude the conveyor tube is given including verti 
cally upward which permits many unusual track or tube 
layouts. The tube may be ?exible to provide curves or 
it may be comprisesd of rigid tube lengths, elbows, sleeve 
connectors, Y-shaped switches and the like. 

‘Other objects and advantages appear hereinafter in 
the following description and claims. 
'The accompanying drawings show for the purpose of 

exempli?cation, without limiting the invention thereto, 
certain practical embodiments of the present invention 
wherein: ' 

FIG. 1 is a perspective view of a pneumatic pumping 
station illustrating an embodiment of the present invention. 
FIG. 2 is a simpli?ed expanded view of the pneumatic 

propulsion system shown in FIG. 1 with parts removed. 
FIG. 3 is a diagrammatic sketch of the toy vehicle 

propulsion system shown in FIG. 2. 
FIG. 4 is a diagrammatic sketch illustrating the em 

ployment of a double acting reciprocatory pump in the 
system shown in FIG. 2. 

FIG. 5 is a diagrammatic sketch illustrating another 
embodiment of the present invention. 

' FIG. 6 is a diagrammatic sketch illustrating another 
embodiment of the present invention wherein a motorized 
blower is employed. 

Referring to FIGS. 1 and 2 of the drawings, the pump 
ing station 1 consists of housing 2, preferably moulded 
of a plastic, upon which is mounted a bellows pump 3 
which also may be moulded of a ?exible plastic. The 
bellows pump 3 is provide'd‘with an integrally moulded 
handle 4 by which an operator may work the bellows. 

, As shown best in FIG. 2, the open annularend 5 of 
the bellows pump 3 is seated in air tight engagement with _ 
a matingcollar 6 provided on the annular pump closure 
7. The annular end 5 of the bellows is preferably bonded 
to the collar 6 by a strong glue such as ‘an epoxy resin 
base glue. The closure 7 is received in the annular re 
cess 8 of the housing 1. The recess 8 contains inlet check 
valve 10 and outlet check valve 11 which are simple 
clack valves hinged from the top on each side. The check 
valves 10 and 11 direct the air ?ow to and from the 
common chamber 12 therebetween which is open to the 
interior of the bellows 3 through the opening 13 in the 
bottom of the closure 7. 
The side walls and bottom walls of the chamber -12, 

with the exception of the check valves 10 and 11, are 
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integrally moulded with the housing 1. In a similar man 
ner, an outlet chamber 14 and an inlet chamber 15 are 
provided on the outer sides of the check valves 11 and 10, 
respectively. When the closure 7 is seated in the recess 
8, the bottom of the closure rests on the top of the side 
walls of chambers 12, 14 and 15 to effectively seal o?? 
one chamber from the other. 
The closure 7 is maintained in place by means of the‘ 

machine screws 16 which pass through the openings 17 
in the closure and are threadably received by the studs 
18. The opening 13 in the closure is shaped and positioned 
such that it only exposes the common chamber 12. 
The chambers 14 and 15 are provided with ports 20 

and 21, respectively, which lead directly to the‘ interior 
of the vehicle conveyor tube 22. The tube 22 consists of 
the transparent tube 23 and the tube section provided at 
the pumping station 1 by the moulded tube sections or 
halves 24 and 25. The tube half 25 provides a mount for 
the one-way valve means, consisting of the spaced one 
way valves 26 and 27, and the exhaust valve 28 and in 
take valve 30. 
The one-way valves 26 and 27 are identical and are 

hinged at the bottom and maintained in an upright 
closed position by means of the counterweights 31. Both 
one-way valves open in the same direction as indicated 
by the arrows. 

Adjacent valves 26 and 27 are clearance recesses 32 
and 33, respectively, which permit the valves to open 
su?iciently wide to pass the toy vehicle 34. The intake 
valve 30 is a clack valve which lies on the bottom of 
recess 32 and is hinged as indicated at 35. When the open 
ends 36 and 37 of the transparent tube sections 23 are 
mated and joined, the valve 30 operates to supply air to 
the system on demand of the pump. 
The exhaust valve 28 is hinged to the bottom of the 

recess 33 as indicated at 38 and is counterweighted by 
the weight 40 to maintain the exhaust port 40 normally 
closed. When tube ends 36 and 37 are joined to form 
a closed loop, valve 28 exhausts air from the system on 
the demand of the pump. 
The tube half 25 is mated and secured to the tube half 

24, which is a moulded integral part of the housing 2, 
to form the conveyor tube 22 along with the transparent 
tube 23. When the halves 24 and 25 are secured together, 
the one-way valves 26 and 27 close the tube 22. 
The toy vehicle 34 may take on most any shape, such 

as a racing car as shown or a rocket or the like, so long 
as it substantially closes the tube 22 for at least a por 
tion of the length of the vehicle. However, the vehicle 
must ?t the interior of the tube with suf?cient clearance 
to maneuver corners and the like as'it slides through the 
tube. 
The open end 37 of tube 22 is provided with a funnel 

39 to illustrate how the system may be employed with 
the tube ends open. The vehicle is propelled out of end 
36, shot through the air, and received in the funnel 39 
where it reenters tube 23. Other obstacles may be pro 
vided, such as an open loop shaped track which requires 
the vehicle to make a vertical loop before reentering the 
tube. These maneuvers require skill on the part of the 
operator by requiring him to provide the proper pump 
pressure necessary to jump the vehicle the desired distance 
or to make an upside down loop. 
The operation of the system shown in FIG. 2 can be 

more readily understood by referring to the diagram 
matic sketch of FIG. 3 wherein similar parts are num 
bered the same as those found in FIGS. 1 and 2. The 
uniform dashed line in FIG. 3 indicates the ?uid ?ow 
when the handle 4 is pulled upward and the alternate 
short and long dashed line indicates the ?uid ?ow when 
the handle 4 is pressed downward to contract the pump 
chamber 41. The one-way valves 26 and 27 close off the 
tube 22 such that they form a tube chamber therebetween 
with the interior of the tube. Valve 27 functions as an 
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inlet valve to the chamber 42 and valve 26 as an outlet 
valve. ' 

Intake valve 30 and exhaust valve 28 do not operate 
when the tube ends 36 and 37 are not joined as their tube 
ends function as an exhaust and intake themselves, re 
spectively. Thus, when the tube ends 36 and 37 are 
left unconnected, it can be readily seen that when the 
vehicle 34 is in tube 22 and positioned to the left of one 
way valve 26, the vehicle will be moved to the left only 
when the pump handle is pushed downward. Similarly, 
when the vehicle is positioned to the right of one-way 
valve 27, the vehicle is moved to the left only when the 
pump handle 4 is drawn upward. However, when the 
tube 22 is made a continuous closed loop, the vehicle 
will be moved to the left by either an up or a down 
stroke of handle 4 throughout the entire tube. 
The one-Way valves 26 and 27 in cooperation with 

the pump inlet and outlet connection 43 and 44, respec 
tively, serve to direct the ?uid flow in the same direction 
throughout the tube 22 no matter Whether the pump is 
on its pressure stroke or suction stroke and to move the 
vehicle through tube chamber 42 past the pump con 
nections. The connections 43 and 44 and valves 26 and 
27 may be spaced cooperatively with each other and 
one another to effectively move the vehicle through the 
chamber 42. As shown in FIGS. 2 and 3, the connec 
tions 43 and 44 are spaced as wide as or wider than 
the width W of the portion of the vehicle 34 which 
substantially closes tube 22. In this manner, the vehicle 
may be drawn past outlet connection 44 by an upward 
stroke of handle 4 so that the vehicle will be forced out 
of chamber 42 through valve 26 on the succeeding pres 
sure stroke. If the vehicle is given suf?cient momentum 
on the suction stroke, it will continue on past inlet con 
nection 43 or port 21 and on out of chamber 42 past 
outlet valve 26 without need of a succeeding pressure 
stroke. 

Referring again to FIG. 1, tube 22 is provided with 
a short hinged canopy 45 on the housing 2. Canopy 45 
is hinged to housing 2 as indicated at 46 and permits 
access to the interior of tube 22 for the insertion of 
vehicle 34 or a similar vehicle. An extending lip 47 on 
the canopy permits the same to be clamped in its closed 
position by the lug 48 which may be rotated to engage 
the upper surface of lip 47. 

In order to stop the vehicle 34 under the canopy 45 
for removal, button 50 is pressed to raise the abutment 
151 into the interior of tube 22 to prevent the vehicle from 
continuing on through the tube. Abutment ‘51 is merely 
the end or tip of a lever arm which is pivoted to the 
housing 2 and has its opposite end secured to button 50. 
The canopy 45 and its associated elements have been 
omitted from the other ?gures for the sake of simplicity. 
FIG. 4 illustrates the application of a double acting 

pump to the system and is very similar to the system 
as shown in FIG. 3. Pump 3' utilizes both sides of its 
piston and therefore duplicates pump 3 of FIG. 3. Cham 
bers 14' and 15’ are connected with the interior of tube 
22 as indicated at 44’ and 43', respectively. This elimi 
nates the need of intake valve 30 and exhaust valve 28 
as shown in FIG. 3, when the system or tube forms a 
closed loop. However, chambers 14’ and 15' may be 
connected directly to chambers 14 and 15 or connec 
tions 44 and 43, respectively, instead of making con 
nectrons 44’ and 43’. In this latter mentioned hookup, 
the valves 30 and 28 would have to remain as shown 
1n FIG. 3 when the system is used with tube 22 forming 
a closed loop. 

FIG. 5 represents still another possible manner in 
which the pump hookup may be made. However, the 
hookup or con?guration of FIG. 5 requires the tube 22 
be maintained as a closed loop at all times to ensure 
the passage of the vehicle through chamber 42. 

In FIG. 5 the exhaust and intake valves, valves 28' 
and 30', are positioned in chamber 42 and the pump 
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connections, 44’ and 43', are made outside the tube 
chamber 42. It may be readily observed by comparison 
that the hookup shown in FIG. 5 operates very similarly 
to that shown in FIG. 3. It should also be noted that 
the connections shown in FIGS. 3, 4 and 5 may be 
combined in several dilferent ways. For example, cham 
ber or passage 15 may be connected to tube 22 at both 
connections 43 and 43' at the same time. So also, pas 
sage or chamber 14 may be connected to tube 22 at both 
connections 44 and 44’ at the same time. This is seen 
by comparing FIGS. 3 and 5. 
The diagrammatic sketch of FIG. 6 illustrates a pneu~ 

matic hookup for the system of the present invention 
wherein the valve. means includes only one one-way valve 
'52. The toy vehicle is propelled past valve 52 by its 
acquired momentum. A hand operated pump may be 
employed in this con?guration, however, if the toy ve 
hicle has not obtained su?icient momentum to continue 
past valve 52, di?iculty may be experienced in there 
after pumping the vehicle past the pump connections 54 
and ‘55. To alleviate this problem, the toy vehicle travel 
ing through tube 22 may be given the con?guration in 
dicated by the dashed line 56‘. The piston heads '57 and 
58 cooperate with the pump connections 54 and 55 to 
permit the vehicle 56 to be both pushed and drawn past 
the pump connections at the same time when vehicle 
56 is positioned as shown. 
When the pump is motorized, as indicated by. the 

motorized fan pump 53, no such problems arise since 
the toy vehicle is given a substantially constant and con 
tinuous momentum. 

.If the tube 22 as depicted in FIG. 6 is used as a con 
tinuous closed loop, the pump inlet connections 55 may be 
removed such that passage 61 is immediately open to the 
atmosphere and replaced with an exhaust valve such as 
valve 28 in FIG. 3 or connection 54 may be removed 
such that passage 60 is immediately open to the atmos 
phere and replaced with an intake valve such as valve 
30 in FIG. 3. This simpli?es the fan housing structure 
in which the fan is mounted. For example, the structure 
of FIG. 2 would be modi?ed by elimination of the bel 
lows 3, closure 7, 'and clack valves 10 and 11 and port 
20v would be closed. A small electric fan, powered by 
batteries or a conventional AC power source found in the 
home, would be mounted to studs 18 such that the fan 
pulls air from tube 22 through port 21 and pushes it 
vertically ‘upward into the surrounding atmosphere. A 
perforated guard or cage may cover the recess 8 and 
fan blade. Exhaust valve 28 and one-way valve 27 would 
also be removed and'exhiaust port 40‘ would be closed 
and, thus, although the expense of a small motorizedfan 
is added, the moving parts and simplicity of the housing 
2 and bottom tube half or section 25 is enhanced. The 
motorized pump is preferably provided with means to 
vary the fan output. 
The conveyor tube 22 is preferably transparent to per 

mit enjoyable viewing of the vehicle movement. The 
tube may be slightly ?exible plastic which will bend to 
form corners without deforming too greatly or the tube 
may also consist of rigid transparent plastic tube sections 
which are joined by sleeves or collars which may be 
stnaight 0r bent to form elbows. 

It has been discovered that the vehicle tube 22 may 
be given any desired attitude. The vehicle is more than 
adequately propelled even upward when the tube is verti 
cal. Thus, many unusual tube layout con?gurations may 
be employed and changed for continued enjoyment. 

Switches of simple con?guration may be employed in 
the system. For example, substantially Y-shaped tube 
sections may be provided with an oval shaped clack valve 
hinged within the Y-shaped tube at the intersection of its 
top or upper stems, or in other words at the inside apex 
of the V portion of the Y-shaped tube, such that the oval 
shaped valve may be swung or hinged to close off one or 
the other of the two top or upper tubes forming the V 
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6 
shaped portion of the Y. A rod shaped hinge is employed 
on the valve and extends externally of the Y-shaped tube 
for manual operation of the switch. 
We claim: 
1. A pneumatic toy vehicle propulsion system com 

prising a tube of substantially uniform cross-section, a 
vehicle carried in said tube and substantially closing the 
same, one-way valve means closing said tube and opera 
ble to permit ?uid flow and the passage of said vehicle 
in [one direction, pneumatic pump means connected to 
the interior of said tube in cooperative arrangement with 
said one-way valve means to move said vehicle through 
out said tube in said one direction. 

2. The pneumatic toy vehicle propulsion system of 
claim 1 characterized by a spaced pair of one-way valves 
opénable in the same direction providing said one-way 
valve means and forming the end walls of a chamber in 
said tube, said one-way valves providing respectively an 
inlet and an outlet to said tube chamber. 

3. The pneumatic toy vehicle propulsion system of 
claim 2 wherein said pump means includes a pneumatic 
pump having an expansible and contractible chamber 
therein with a one-Way inlet passage connected with said 
tube chamber and a one-way outlet passage connected 
with said tube chamber intermediate said inlet passage 
connection and said inlet one-way valve. 

4. The pneumatic toy vehicle propulsion system of 
claim 3 characterized in that said vehicle substantially 
closes said tube for a given length of said vehicle and 
the spacing between the connections of said pump inlet 
and outlet passages with said tube chamber is greater 
than said given length. 

5. The pneumatic toy vehicle propulsion system of 
claim 4 characterized in that said pump inlet connection 
and said pump outlet connection are adjacent said outlet 
one-way valve and said inlet one-way valve respectively. 

6. The pneumatic toy vehicle propulsion system of 
claim 3 characterized in that the spacing between the 
connection of said pump inlet passage with said inlet 
one-way valve is greater than overall length of said 
vehicle. 

7. The pneumatic toy vehicle propulsion system of 
claim 6 characterized in that said vehicle substantially 
closes said tube for a given length of said vehicle and 
said pump outlet connection is spaced from said pump 
inlet connection at a distance greater than said given 
length. 

8. The pneumatic toy vehicle propulsion system of 
claim 3 characterized in that said tube has two open ends. 

9. The pneumatic toy vehicle propulsion system of 
claim 3 wherein said pneumatic pump means includes a 
one-way intake vent in said tube adjacent said outlet 
one-way valve and outside said tube chamber and a one 
way' exhaust vent in said tube adjacent said inlet one 
way valve and outside said tube chamber operable to flow 
air into said tube and out of said tube respectively on 
demand of said pneumatic pump, said tube forming a 
continuous closed loop. 

10. The pneumatic toy vehicle propulsion system of 
claim 3 wherein said pneumatic pump is a bellows pump. 

11. The pneumatic toy vehicle propulsion system of 
claim 2 characterized in that said pneumatic pump means 
includes a double acting reciprocating pump having a 
pair of opposed expansible ‘and contractible chambers 
therein. 

12. The pneumatic toy vehicle propulsion system of 
claim 11 characterized in that each of said opposed pump 
chambers has a one-way inlet passage and a ‘one-way 
outlet passage, said inlet and outlet passages of one of 
said pump chambers being connected with said tube 
chamber such that the pump outlet passage is spaced 
intermediate said inlet one-way valve ‘and the pump inlet 
passage and said inlet and outlet passages of said other 
pump chamber being connected with the interior of said 
tube outside of said tube chamber such that the pump 



7 
outlet passage is adjacent said outlet one-way valve and 
the pump inlet passage is adjacent said inlet one-way 
valve. 

13. The pneumatic toy vehicle of claim 2 wherein said 
pneumatic pump means includes a pneumatic pump hav 
ing an expansible and contractible chamber therein with 
a one-Way outlet passage connected with the interior of 
said tube outside of said tube chamber and adjacent said 
outlet one-way valve and a one-way inlet passage con 
nected with the interior of said tube outside of said tube 
chamber and adjacent said inlet one-Way valve, a one 
way exhaust vent in said tube ‘and exposed to said tube 
chamber, and a one-way intake vent in said tube and 
spaced intermediate said exhaust vent and said inlet one 
way valve, said tube forming ‘a continuous closed loop. 

14. The pneumatic toy vehicle propulsion system of 
claim 1 characterized by a one-way valve providing said 
one-way valve means, said pump means including a pneu 
matic pump connected to the interior of said tube adjacent 
said one-way valve. 

15. The pneumatic toy vehicle propulsion system of 
claim 1 characterized in that said pump means has a 
pump outlet and a pump inlet connected to the interior 
of said tube adjacent the outlet and inlet face respectively 
of said one-way valve means. 

16. The pneumatic toy vehicle propulsion system of 
claim 14 characterized by an air exhaust vent in said 
tube adjacent the inlet face of said one-way valve, said 
pump having a pump outlet connected to the interior of 
said tube adjacent the outlet face of said one-way valve, 
said tube forming a continuous closed loop. 

17. The pneumatic toy vehicle propulsion system of 
claim 14 characterized by an air intake vent in said tube 
adjacent the outlet face of said ‘one-way valve, said pump 
having a pump inlet connected to the interior of said tube 
adjacent the inlet face of said one-way valve, said tube 
forming a continuous closed loop. 

18. The pneumatic toy vehicle propulsion system of 
claim 14 characterized by an electric motor coupled to 
said pneumatic pump to drive the same. 

19. The pneumatic toy vehicle propulsion system of 
claim 18 characterized by variable power means con 
nected to said motor to vary the volume rate of ?uid 
?ow through said tube. 

20. The pneumatic toy vehicle propulsion system of 
claim 3 characterized by a second one-way pump outlet 
passage connected with the interior of said tube adjacent 
said outlet one-way valve and outside of said tube 
chamber. 

21. The pneumatic toy vehicle propulsion system of 
claim 3 characterized by a second one-way pump inlet 
passage connected with the interior of said tube adjacent 
said inlet one-way valve and outside of said tube chamber. 

22. The pneumatic toy vehicle propulsion system of 
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claim 21 characterized by a second one-way pump outlet 
passage connected with the interior of said tube adjacent 
said outlet one-way valve and outside of said tube 
chamber. 

23. A pneumatic toy vehicle propulsion system con 
sisting of a pneumatic pump having an expansible and 
contractible chamber therein, a substantially uniform 
tube open at both ends, a vehicle carried in said tube and 
substantially closing the same, a spaced pair of normally 
closed one-way valves each closing said tube and pro 
viding a chamber therebetween in said tube intermediate 
its ends, said one-way valves providing respectively an 
inlet and an outlet to said tube chamber and being oper 
able to permit ?uid ?ow and the passage of said vehicle 
in one and the same direction, an intake passage connect 
ing said pump chamber with said tube chamber, a check 
valve closing said intake passage and operable to permit 
?uid flow into said pump chamber, and outlet passage 
connecting said pump chamber with said tube chamber 
intermediate said intake passage and said inlet one-way 
valve, a check valve closing said outlet passage and oper 
able to permit ?uid ?ow out of said pump chamber, said 
inlet one-way valve and said outlet one-way valve and 
the connection of said intake passage to said tube cham 
ber and the connection of said outlet passage to said tube 
chamber being cooperatively spaced with respect to each 
other and the dimensions of said vehicle to provide effec 
tive passage thereof through said tube chamber. 

24. The pneumatic toy vehicle propulsion system of 
claim 20 characterized by an intake vent in said tube 
adjacent said outlet one-way valve and outside of said 
tube chamber, a check valve closing said vent and oper 
able to ?ow ?uid into said tube, an exhaust vent in said 
tube adjacent said inlet one-way valve and outside of 
said tube chamber, a check valve closing said exhaust 
vent and operable to ?ow ?uid out of said tube, said tube 
forming a continuous closed loop. 
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