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(57) ABSTRACT 
The present invention is directed to a pneumatic toy gun 
Which may include a cylinder having an open end and an 
outlet, a piston disposed Within the open end of the cylinder, 
and a valve having a valve inlet and a discharge outlet. The 
valve may have a normal position Wherein the discharge 
outlet is sealed to prevent the ?oW of air through the 
discharge outlet, and an open position Wherein the discharge 
outlet is unsealed to permit the ?oW of air through the 
discharge outlet, With the outlet of the cylinder being in ?uid 
communication With the valve inlet The pneumatic toy gun 
may further include a pressure gauge in ?uid communication 
With the outlet of the cylinder and the valve inlet, With the 
pressure gauge having a cavity With a ?uid disposed therein, 
and the cavity having a transparent portion through Which 
the ?uid is visible. Movement of the piston Within the 
cylinder compresses air in the cylinder and the valve to 
increase the air pressure therein, and the amount of the ?uid 
visible through the transparent portion of the pressure gauge 
may be proportional to the air pressure in the cylinder and 
the valve. 
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PRESSURE GAUGE FOR PNEUMATIC TOY GUN 

BACKGROUND 

[0001] The patent is directed to a pneumatic toy projectile 
launcher, and more particularly to a liquid-?lled pressure 
gauge for indicating the amount of air pressure built up in a 
pneumatic toy projectile launcher. 

[0002] Various pneumatic toy projectile launchers have 
been previously described. For example, US. Pat. No. 
4,784,107 to Kelly discloses a ball pitching system com 
prising a pneumatically actuated pitching arm and automatic 
ball feed system. The pneumatic actuation is provided by an 
automatic pressure sensor valve. Compressed air is provided 
by a DC compressor af?xed to the frame of the pitching 
apparatus and may be poWered by a conventional 12 volt 
vehicular battery system. In this manner the preselected 
pitching of baseballs and the like along a prede?ned trajec 
tory can be provided at remote locations aWay from con 
ventional automotive electrical supply. A pressure gauge is 
disposed on a holloW frame section for monitoring the 
operation of the ball pitching system. 

[0003] US. Pat. No. 5,337,726 to Wood discloses a pneu 
matic driven ball throWer employing a pressuriZed gas to 
move a piston and connecting rod against a ball at rapid 
velocity to move the ball a pre-determined velocity. The 
pressuriZed gas ram at a pre-determined amount of pressur 
iZed gas in a very brief period of time to rapidly accelerate 
the piston and rod. The device employs a pressuriZed gas 
reservoir in proximity to the pressuriZed gas ram employing 
a valve With a large gas passage Which opens rapidly 
permitting rapid passage of the pressuriZed gas from the gas 
reservoir to the pressuriZed gas ram. The housing assembly 
of the ball throWer has a hand grip, a three-Way valve With 
an inlet port and an exhaust port, a trigger and a gas pressure 
gauge. 

SUMMARY OF THE INVENTION 

[0004] In one aspect, the invention is directed to a pressure 
gauge for a pneumatic toy gun that may include a bottom 
?ange having an inlet, an outlet, an ori?ce, a resilient 
bladder, and an upper housing having a holloW interior 
Wherein the inlet, the outlet and the ori?ce are in ?uid 
communication With each other. The upper housing may be 
connected to the bottom ?ange With the bladder being 
disposed betWeen the upper housing and the bottom ?ange, 
and With the ori?ce of the bottom ?ange being disposed 
proximate a surface of the bladder. The bladder may be 
af?xed to the bottom ?ange to form an air-tight seal betWeen 
the surface of the bladder and the bottom ?ange such that 
compressed air in the bottom ?ange imparts force on the 
surface of the bladder to de?ect the bladder into the interior 
of the upper housing. The bladder may further be af?xed to 
the upper housing to form an air-tight seal betWeen the 
opposite surface of the bladder and the upper housing. 

[0005] The pressure gauge may further include a trans 
parent tube connected to an end of the upper housing 
opposite the bottom ?ange and bladder With the tube being 
in ?uid communication With the holloW interior of the upper 
portion and being af?xed to the upper portion to form an 
air-tight seal betWeen the transparent tube and upper portion, 
and a cap connected to an end of the transparent tube 
opposite the upper portion With the cap being af?xed to the 
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transparent tube to form an air-tight seal betWeen the trans 
parent tube and upper portion. The pressure gauge may 
include a ?uid retentively disposed Within a cavity de?ned 
by the bladder, the upper portion, the transparent tube and 
the cap, With the volume of the ?uid in the cavity being less 
than the volume of the cavity formed by the bladder, the 
upper portion, the transparent tube and the cap. 

[0006] In another aspect, the present invention is directed 
to a pneumatic toy gun Which may include a cylinder having 
an open end and an outlet, a piston disposed Within the open 
end of the cylinder, and a valve having a valve inlet and a 
discharge outlet. The valve may have a normal position 
Wherein the discharge outlet is sealed to prevent the How of 
air through the discharge outlet, and an open position 
Wherein the discharge outlet is unsealed to permit the How 
of air through the discharge outlet, With the outlet of the 
cylinder being in ?uid communication With the valve inlet 
The pneumatic toy gun may further include a pressure gauge 
in ?uid communication With the outlet of the cylinder and 
the valve inlet, With the pressure gauge having a cavity With 
a ?uid disposed therein, and the cavity having a transparent 
portion through Which the ?uid is visible. Movement of the 
piston Within the cylinder compresses air in the cylinder and 
the valve to increase the air pressure therein, and the amount 
of the ?uid visible through the transparent portion of the 
pressure gauge may be proportional to the air pressure in the 
cylinder and the valve. 

[0007] In a further aspect, the present invention is directed 
to a pressure gauge for a pneumatic toy gun having a 
pressuriZing mechanism for compressing air Within the 
pneumatic toy gun. The pressure gauge may include an 
enclosed housing forming a cavity Wherein the interior of 
the cavity may be isolated from the ambient environment. 
The enclosed housing may comprise a transparent portion 
and a movable portion, such as a resilient bladder or sliding 
piston, in ?uid communication With the pressuriZing mecha 
nism of the pneumatic toy gun, With the movable portion 
being adapted to move into the cavity of the enclosed 
housing by an amount proportional to a force applied to the 
movable portion by the compressed air Within the pneumatic 
toy gun. The pressure gauge may further include a ?uid 
disposed Within the cavity of the enclosed portion, Wherein 
the amount of the ?uid visible in the transparent portion may 
be proportional to the movement of the movable portion 
under the force of the compressed air. 

[0008] Additional aspects of the invention are de?ned by 
the claims of this patent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a side vieW of an embodiment of a 
pneumatic toy gun having a pressure gauge in accordance 
With the invention; 

[0010] FIG. 2 is a side vieW of the inside of the pneumatic 
toy gun of FIG. 1; 

[0011] FIG. 3A-3C is a cross-sectional vieW of the pres 
sure gauge of FIG. 1 With the pneumatic toy gun not 
pressuriZed; 

[0012] FIG. 4A and 4B is a cross-sectional vieW of the 
pressure gauge of FIG. 1 With the pneumatic toy gun 
pressuriZed; 
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[0013] FIG. 5A and 5B is a cross-sectional of an alter 
native embodiment of a pressure gauge in accordance With 
the invention; and 

[0014] FIG. 6A and 6B is a cross-sectional of an further 
alternative embodiment of a pressure gauge in accordance 
With the invention. 

DETAILED DESCRIPTION OF VARIOUS 
EMBODIMENTS 

[0015] Although the following teXt sets forth a detailed 
description of numerous different embodiments of the inven 
tion, it should be understood that the legal scope of the 
invention is de?ned by the Words of the claims set forth at 
the end of this patent. The detailed description is to be 
construed as exemplary only and does not describe every 
possible embodiment of the invention since describing every 
possible embodiment Would be impractical, if not impos 
sible. Numerous alternative embodiments could be imple 
mented, using either current technology or technology 
developed after the ?ling date of this patent, Which Would 
still fall Within the scope of the claims de?ning the inven 
tion. 

[0016] It should also be understood that, unless a term is 
eXpressly de?ned in this patent using the sentence “As used 
herein, the term ‘ ’ is hereby de?ned to mean . . . ” or 

a similar sentence, there is no intent to limit the meaning of 
that term, either eXpressly or by implication, beyond its plain 
or ordinary meaning, and such term should not be inter 
preted to be limited in scope based on any statement made 
in any section of this patent (other than the language of the 
claims). To the eXtent that any term recited in the claims at 
the end of this patent is referred to in this patent in a manner 
consistent With a single meaning, that is done for sake of 
clarity only so as to not confuse the reader, and it is not 
intended that such claim term by limited, by implication or 
otherWise, to that single meaning. Finally, unless a claim 
element is de?ned by reciting -the Word “means” and a 
function Without the recital of any structure, it is not 
intended that the scope of any claim element be interpreted 
based on the application of 35 U.S.C. § 112, siXth paragraph. 

[0017] FIG. 1 illustrates one possible embodiment of a 
pneumatic toy gun 10 having a pressure gauge 12 in accor 
dance With the invention. The embodiment of the pneumatic 
toy gun 10 illustrated in FIG. 1 may be con?gured in the 
form of a toy gun that may be adapted to launch a plurality 
of toy darts from a corresponding plurality of barrels 14 of 
a rotatable magaZine 16. While the toy gun 10 as illustrated 
and described herein as having a plurality of barrels 14 for 
launching a plurality of toy darts, those skilled in the art Will 
understand that pressure gauges 12 in accordance With the 
present invention may be implemented in pneumatic toy 
projectile launchers that launch other types of toy projectiles 
such as balls, disks, rings, rockets, and the like. The pressure 
gauges 12 may also be implemented in pneumatic launchers 
that discharge Water, air, or other ?uids, such as the Water 
gun described in US. Pat. No. Re. 35,412, entitled “Double 
Tank Pinch Trigger Pump Water Gun,” Which is hereby 
eXpressly incorporated by reference herein. The pressure 
gauge 12 may also be implemented in pneumatic toy pro 
jectile launchers that retain and launch a single toy projec 
tile, or that launch any number of toy projectiles that are held 
by a magaZine or other mechanism until discharged by the 
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projectile launcher. Implementation of pressure gauges in 
accordance With the present invention in other types of 
projectile launchers With other types of toy projectiles Will 
be understood by those skilled in the art in vieW of the 
disclosure herein. 

[0018] The toy gun 10 illustrated in FIG. I has an outer 
housing 18 that may include a hand grip 20 and a moving 
handle 22 that are grasped by the user of the toy gun 10. The 
handle 22 may slide Within slots 24 in the housing 18 to 
drive a piston rod 26 and, consequently, an internal piston in 
a cylinder (not shoWn) to compress air Within the toy gun 10 
in preparation for launching a toy projectile. The housing 18 
may further enclose a hose 28, Which may be visible through 
a transparent portion 30 of the housing 18, Which may be in 
?uid communication With the piston, the cylinder, and the 
pressure gauge 12 such that the pressure created by the 
piston and cylinder is measured by the pressure gauge 12. 
When the toy gun 10 is pressuriZed, the amount of pressure 
may be indicated by the level of a ?uid 32 Within the 
pressure gauge 12 that is visible in a transparent tube 34 
through an opening 35 in the housing 18. As the pressure in 
the toy gun 10 increases, the level of the ?uid 32 in the 
pressure gauge 12 may rise proportionately to provide the 
user With a visual indication of the amount of pressure in the 
toy gun 10. The visual indication provided by the pressure 
gauge 12 may appear more dramatic by having a body 36 
disposed Within the transparent tube 34 to reduce the volume 
of the cavity Within the pressure gauge 12. With the reduced 
internal volume Within the pressure gauge 12, the ?uid 32 in 
the transparent tube 34 Will rise to a higher level for a given 
amount of pressure Within the toy gun 10 than the level to 
Which the ?uid 32 Would rise in the transparent tube 34 
Without the body 36 disposed therein. While the toy gun 10 
illustrated herein includes one pressure gauge 12, it is 
contemplated that multiple pressure gauges 12 may be 
provided in a toy gun 10, With each pressure gauge 12 
providing a visual indication of the air pressure in the toy 
gun 10. 

[0019] Once the toy gun 10 is pressuriZed, the air may be 
discharged and a toy projectile launched by the user pulling 
a trigger 38 that may eXtend out of the housing 18. The 
trigger 38 may be a component of a ?ring mechanism Within 
the housing 18 that causes the compressed air to be dis 
charged and to act upon the toy projectile in a manner that 
causes the toy projectile to be propelled aWay from the toy 
gun 10. When the compressed air is discharged, the air 
pressure Within the toy gun 10 is reduced. The pressure 
gauge 12 may be in ?uid communication With the release 
mechanism such that the release of air and reduction of the 
air pressure may be indicated by a reduced level of the ?uid 
32 in the pressure gauge 12, With the level of the ?uid 32 
decreasing in proportion to the reduction in air pressure in 
the toy gun 10. 

[0020] Referring noW to FIG. 2, one embodiment of 
pressure gauge 12 and internal mechanism of the toy gun 10 
is illustrated. The toy gun 10 may include a pressuriZing 
mechanism for preparing the toy gun 10 to be ?red, and a 
?ring mechanism for discharging the compressed air to 
launch the projectile or projectiles ?red by the toy gun 10. 
One embodiment of a pressuriZing mechanism may include 
a piston assembly having the piston stem 26 and a piston 
head (not shoWn) disposed Within a cylinder 40 so that 
movement of the piston stem 26 and piston head toWard a 
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closed end 42 of the cylinder 40 compresses air Within the 
toy gun 10. The pressuriZing mechanism may further include 
the hose 28 extending betWeen an outlet 44 of the cylinder 
40 and an inlet 46 in a bottom ?ange 48 of the pressure 
gauge 12, thereby placing the pressure gauge 12 in ?uid 
communication With the cylinder 40. As Will be described 
more fully beloW, an air-tight seal exists betWeen the bottom 
?ange 48 and the remaining portions of the pressure gauge 
12 that prevents the pressuriZed air from escaping into either 
the liquid-?lled portion of the pressure gauge 12 or into the 
surrounding environment. 

[0021] The bottom ?ange 48 may have a holloW interior or 
channel placing the inlet 46 in ?uid communication With and 
outlet 50 such that pressuriZed air may pass through the 
bottom ?ange 48 and into a second hose 52. The second hose 
52 may be attached betWeen the outlet 50 of the bottom 
?ange 48 and an inlet 52 of a valve 54, thereby placing the 
bottom ?ange 48 in ?uid communication With the valve 54. 
The valve 54, Which may be a poppet-type valve, may have 
a discharge outlet 56, With the valve 54 being normally 
closed to prevent the release of the pressuriZed air from the 
toy gun 10 through the discharge outlet 56 prior to ?ring. 
Con?gured in this manner, the cylinder 40, hoses 28, 52, 
bottom ?ange 48, and the valve 56 form an air-tight com 
partment that retains compressed air until the valve 54 is 
opened by the ?ring mechanism. 

[0022] To alloW the user to pressuriZe the toy gun 10, the 
handle 22 may be attached to the piston rod 26 at a collar 60. 
The handle 22 may include posts 62, one of Which may 
engage the collar 60 of the piston rod 26, disposed Within the 
slot 24. The slot 24 may constrain the handle 22 and piston 
rod 26 to move linearly parallel to the longitudinal axis of 
the cylinder 40 in order to compress air in the pressuriZing 
mechanism. The outlet 44 may include a one-Way valve to 
alloW the user to pump the handle 22 multiple times for 
greater pressuriZation by preventing air in the hose 28 from 
passing back into the cylinder 40 When the handle 22 and 
piston are draWn forWard. As the user pumps the handle 22 
one or more times to pressuriZe the air in the toy gun 10, the 
level of the ?uid 32 in the pressure gauge 12 rises in 
proportion to the amount of pressure such that the ?uid 32 
is visible through the transparent tube 34 and the opening 35 
in the housing 18. While the pressuriZing mechanism is 
illustrated and described herein as having a piston and 
cylinder having linear movement to compress air, those 
skilled in the art Will understand that other compression 
mechanisms, such as belloWs, compressed air cartridges, 
and the like, and methods of achieving pressuriZation, such 
as providing a pivoting handle that pressuriZes air as the user 
pivots the handle through its range of motion, are contem 
plated as having use in toy guns incorporating pressure 
gauges in accordance With the present invention. 

[0023] Once pressuriZed, a ?ring mechanism of the toy 
gun 10 controls the discharge of the pressuriZed air to launch 
the toy projectile, projectiles, Water, etc. The ?ring mecha 
nism may include the valve 56 Which may include an 
internal stop having a normal position that seals the dis 
charge outlet 58 to maintain the pressure in the toy gun 10, 
and a discharge position Wherein the stop is disengaged from 
the discharge outlet 58 to alloW the pressuriZed air to pass 
out of the valve 56 through the discharge outlet 58. The 
position of the internal stop of the valve 56 may be con 
trolled by a valve stem 66 operatively coupled to the stop 
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Within the valve 56 and extending outWardly from the valve 
56. When the valve stem 66 is displaced to the left as shoWn 
FIG. 2, the internal stop is unseated from the discharge 
outlet 58 for alloW the discharge of the pressuriZed air. 

[0024] In order to simulation the ?ring of a pistol, the 
valve stem 66 may be operatively coupled to the trigger 38 
such that as the trigger 38 is grasped and pulled rearWard by 
the user, the tension on the trigger 38 increases until the 
?ring mechanism is released and the valve stem 66 is 
displaced to alloW the discharge of the pressuriZed air. The 
trigger 38 may include a collar 68 disposed and slidable on 
the outer surface of the cylinder 40 to move the trigger 38 
parallel to the longitudinal axis of the valve stem 66. The 
trigger 38 may further include an arm 70 extending 
upWardly and partially encompassing the valve stem 66 so 
that the arm 70 moves along the valve stem 66 Without 
directly engaging and moving the valve stem 66. The trigger 
38 may be maintained in the normal forWard position under 
the urging of a spring 72 disposed betWeen the rearWard 
portion of the trigger 38 and a rear bearing surface 74 of the 
housing 18. While the trigger 38 and accompanying mecha 
nism are illustrated and described in FIG. 2 as moving 
linearly, it Will be apparent to those skilled in the art that the 
trigger mechanism may be adapted or con?gured to rotate or 
move through any other range of motion that causes the 
?ring mechanism to ?re the toy gun 10. 

[0025] The ?ring mechanism may further include a ram 76 
that is slidable on the valve stem 66 betWeen the arm 70 of 
the trigger 38 and a stop 78 that is formed in or rigidly 
connected to the valve stem 66 rearWard of the arm 70 of the 
trigger 38. Still further, a spring 80 may be disposed about 
the valve stem 66 betWeen the arm 70 and the ram 76 and 
connected to the arm 70 and the ram 76 such that movement 
of the arm 70 results in either corresponding movement of 
the ram 76 or an increased force of the spring 80 on the ram 
76. To further simulate the ?ring of a pistol, a paWl 82 may 
be disposed betWeen the ram 76 and stop 78 When the trigger 
38 is disposed in the normal forWard position. The paWl 82 
may be pivotable about a shaft 84 to alloW the paWl 82 to 
move betWeen a ?rst position Wherein the paWl 82 engages 
the ram 76 to prevent rearWard movement of the ram 76 
toWard the stop 78, and a second position Wherein the paWl 
82 is disengaged from the ram 76 to alloW the ram 76 to 
move toWard the stop 78 under the urging of the spring 80. 

[0026] To actuate the ?ring mechanism, the user grasps the 
hand grip 20 and draWs the trigger 38 rearWard. As the 
trigger 38 moves rearWard, the collar 68 slides on the 
cylinder 40 and arm 70 moves rearWard toWard the ram 76 
and stop 78. The paWl 82, Which is disposed in the ?rst 
position under the urging of a spring 86, engages the ram 76 
to prevent the ram 76 from moving rearWard as the rearWard 
movement of the arm 70 compresses the spring 78. The 
spring 78 continues to compress and increase the force on 
the ram 76 as the trigger 38 and arm 70 move rearWard until 
an engagement surface 88 of the trigger 38 engages the paWl 
82. The engagement surface 88 causes the paWl 82 to rotate 
toWard the second position as the trigger 38 continues to 
move rearWard. Eventually, the paWl 82 rotates out of 
engagement With the ram 76. Once the paWl 82 disengages 
the ram 76, the ram 76 is thrust toWard the stop 78 by the 
force of the spring 78 so that the ram 76 impacts the stop 78 
With suf?cient momentum to cause the valve stem 66 to 
move rearWard. As the valve stem 66 moves rearWard, the 
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internal stop Within the valve 56 is unseated from the 
discharge outlet 58, thereby releasing the pressurized air. 
The pressurized air is expelled through the discharge outlet 
58 and through an ori?ce in the magaZine 16 corresponding 
to one of the barrels 14 that is aligned With the discharge 
outlet 58 in a manner that projects a toy projectile disposed 
in the aligned barrel 14. As the pressuriZed air is discharged 
through the discharge outlet 58, the reduction in air pressure 
Within the toy gun 10 is re?ected visually in the pressure 
gauge 12 as the level of the ?uid 32 is reduced in proportion 
to the reduction in air pressure. 

[0027] When the trigger 38 is released after ?ring the toy 
gun 10, the ?ring mechanism is reset as the trigger 38 is 
biased forWard to its normal position by the spring 72. As the 
arm 70 moves forWard along With the trigger 38, the ram 76 
is draWn forWard by the spring 78 past the paWl 82. When 
the ram 76 is disposed forWard of the paWl 82, the paWl 82 
rotates back to its initial position under the urging of the 
spring 86. 

[0028] As previously discussed, the toy gun 10 may fur 
ther include a magaZine 16 having a plurality of barrels 14 
that move into and out of alignment With the discharge outlet 
58 to launch a plurality of toy projectiles. In order to move 
the barrels 14 into and out of alignment, the toy gun 10 may 
further include an indexing mechanism, Which may be of the 
type shoWn in FIG. 2. The indexing mechanism may be 
driven by the movement of the handle 22 When the toy gun 
10 is pressuriZed. The indexing mechanism may include a 
cam surface 90 connected to or formed With the collar 60 
that engages a pivoting arm 92 When the handle 22 is draWn 
rearWard. The engagement of the pivoting arm 92 by the cam 
surface 90 may cause rotation of the pivoting arm 92 about 
an axis parallel to the direction of motion of the handle 22 
such that the pivoting arm 92 may cause a corresponding 
rotation of a drive arm 94 operatively coupled thereto. The 
drive arm 94 may in turn drive a ratchet mechanism 96 that 
facilitates rotation of shaft 98 of the magaZine 16 in one 
direction and prevents rotation of the shaft 98 in the opposite 
direction. 

[0029] Movement of the cam surface 90 past the pivoting 
arm 92 causes the pivoting arm 92 to rotate through an angle 
that causes the magaZine 16 to rotate through an arc that 
brings the next barrel 14 into alignment With the discharge 
outlet 58. When the desired angle is achieved by the pivoting 
arm 92, the pivoting arm 92 may be engaged by a locking 
arm 100 to prevent the pivoting arm 92 from returning to a 
position in Which the pivoting arm may be driven by the cam 
surface 90. At this point, the indexing mechanism is set for 
discharge of the pressuriZed air by the ?ring mechanism. 
When the trigger 38 is pulled and the valve stem 66 is driven 
rearWard by the impact of the ram 76, a second ram 102 
disposed on and moving With the valve stem 66 may impact 
the locking arm 100 to release the pivoting arm 92, freeing 
the locking arm 92 to rotate back into position to be driven 
by cam surface 90 When the toy gun 10 is re-pressuriZed. 
The indexing mechanism shoWn in FIG. 2 is illustrative 
only, and those skilled in the art Will understand that other 
indexing mechanism con?gurations for moving each of a 
plurality of toy projectiles into alignment With that discharge 
outlet 56 for ?ring may be implemented in pneumatic 
compressed air launchers having pressure gauges 12 in 
accordance With the present invention. For example, the 
indexing mechanism may be driven by the movement of the 
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trigger during actuation of the ?ring mechanism. Also, a 
linear magaZine or a belt may be substituted for the circular 
magaZine 16 shoWn herein. 

[0030] FIG. 3A-3C illustrate a ?rst embodiment of a 
pressure gauge 12 in accordance With the present invention. 
Referring to FIG. 3A, Which shoWs the normal state of the 
pressure gauge 12 When the toy gun 10 is not pressuriZed, 
the pressure gauge 12 may be ?lled With ?uid 32 and have 
a transparent tube 34 through Which the ?uid 32 may be 
visible When suf?cient air pressure is built up in the toy gun 
10. While the transparent tube 34 as shoWn has a generally 
cylindrical shape, it Will be understood that the tube 34 may 
be spherical, cubic, conical or have any other geometry. As 
previously discussed, the pressure gauge 12 may have a 
bottom ?ange 28 having an inlet 46 having hose 28 con 
nected thereto in ?uid communication With an outlet 50 
having hose 52 connected thereto via a channel 104. The 
bottom ?ange 48 is connected to an holloW upper housing 
106 With a ?exible bladder 108 disposed therebetWeen. The 
bottom ?ange 48 and upper housing 106 are joined together 
by fasteners, adhesive, threads, or other connection methods 
such that air-tight seals are formed betWeen the bottom 
?ange 48 and the bladder 108, and betWeen the bladder 108 
and the upper housing 106. The bottom ?ange 48 may 
further include an ori?ce 110 disposed betWeen the channel 
104 and the bladder 108 and placing the bladder 108 in ?uid 
communication With the channel 104 so that the force of the 
pressuriZed air Within the toy gun 10 and, consequently, the 
channel 104 bears upon the bladder 108. 

[0031] The upper housing 106 and bladder 108 form a 
reservoir for holding some or all of the ?uid 32, depending 
on the amount of air pressure in the toy gun 10. The holloW 
transparent tube 34 may be disposed at the top of the upper 
housing 106 and connected to the upper housing 106 in a 
manner that provides an air-tight seal to prevent the ?uid 32 
from leaking out of the pressure gauge 12 at the interface of 
the upper housing 106 and transparent tube 34. A cap 112 
may be disposed at the end of the transparent tube 34 
opposite the upper housing 106 and also connected to the 
transparent tube 34 in a manner that provides an air-tight 
seat. Alternatively, the upper housing 106, transparent tube 
34, and cap 112 may be integrally formed as a single 
component consisting of tWo or all three of the separate 
components. Assembled in this manner, the upper housing 
106, bladder 108, transparent tube 34 and cap 112 form a 
sealed cavity isolating the ?uid 32 contained therein from 
the ambient environment. The pressure gauge 12 may fur 
ther comprise the body 36 Within the transparent tube 34 
occupying a portion of the volume of the tube 34. As shoWn 
in FIG. 3A, the body 36 may be in the form of a stalactite 
suspended from the inside of the cap 112. HoWever, the body 
36 may alternatively be connected to the tube 34, upper 
housing 106 or the bladder 108, or be detached and free to 
move Within the interior of the pressure gauge 12. 

[0032] The operation of the pressure gauge 12 is illus 
trated in FIGS. 3A-3C. In FIG. 3A, the toy gun 10 is in a 
relatively unpressuriZed state Whereby the force applied by 
the air in the hoses 28, 52 and the channel 104 through the 
ori?ce 110 is insuf?cient to cause the bladder 108 to de?ect 
into the upper housing 106. In this state, the ?uid 32 may be 
entirely contained Within the upper housing 106 such that 
the ?uid 32 is not visible through the transparent tube 34, 
thereby indicating to the user that the toy gun 10 is not 
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pressurized. Referring to FIG. 3B, the toy gun 10 has been 
partially pressurized so that the force of the compressed air 
exerted on the bladder 108 through the ori?ce 110 is 
sufficient to cause the bladder 108 to de?ect upWardly into 
the interior of the upper housing 106. As the bladder 108 
de?ects into the upper housing 106, the volume Within the 
upper housing 106 is reduced, thereby forcing the ?uid 32 
upWard into the transparent tube 34 Where the ?uid 32 is 
visible to the user of the toy gun 10. As the air pressure 
Within the toy gun 10 increases With additional pumping of 
the handle 22, the de?ection of the bladder 108 due to the 
force of the compressed air increases and the level of the 
?uid 32 continues to rise as shoWn in FIG. 3C. Once the 
level of the ?uid 32 reaches the body 36 and the volume of 
the transparent tube 34 is reduced, the ?uid level increases 
at a faster rate in relation to the de?ection of the bladder 108, 
thereby providing a more dramatic visual indication of the 
increase in air pressure Within the toy gun 10. When the toy 
gun 10 is ?red and the compressed air is discharged from the 
valve 56, the force exerted on the bladder 108 is reduced and 
the resiliency of the bladder 108 causes the bladder 108 to 
return toWard its normal position. As the bladder 108 returns 
to the normal position, the volume Within the upper housing 
106 is recaptured, thereby alloWing the level of the ?uid 32 
to loWer until the ?uid 32 is again contained Within the upper 
housing 106 and no longer visible to the user as shoWn in 
FIG. 3A. 

[0033] Referring noW to FIGS. 4A and 4B, an alternative 
embodiment of a pressure gauge 12 according to the present 
invention may include a body 36 extending the entire length 
of the transparent tube 34 such that the volume Within the 
tube 34 is further reduced and the level of the ?uid 32 may 
increase at a greater rate throughout the pressuriZation of the 
toy gun 10 from the unpressuriZed state of FIG. 4A to the 
pressuriZed state of FIG. 4B. In another alternative embodi 
ment shoWn in FIGS. 5A and 5B, the body 36 may be in the 
form of a cone or plum, such that the rate of increase in the 
level of the ?uid 32 increases at an increasing rate as the air 
pressure in the toy gun 10 increases from the upressuriZed 
state of FIG. 5A to the pressuriZed state of FIG. 5B. In a still 
further alternative embodiment illustrated in FIGS. 6A and 
6B, the body 36 is in the form of a detached sphere that ?oats 
on the surface of the ?uid 32. As the toy gun 10 is 
pressuriZed and de-pressuriZed, the height of the sphere 
changes as the level of the ?uid 32 increases and decreases 
to indicate the pressure Within the toy gun 10. 

[0034] While the pressure gauge 12 is illustrated having 
the bladder 108 that moves into the upper housing 106 by 
de?ecting under the force of the compressed air, it is 
contemplated that other types of movable components may 
be implemented in pressure gauges 12 in accordance With 
the invention that Will reduce the volume inside the pressure 
gauge 12 and cause the ?uid 32 to be visible in the 
transparent tube 34. For example, the bladder 108 may be 
replaced With a piston that is slidable Within the upper 
portion 106. The piston may include an O-ring or other type 
of seal so that the piston may engage the upper housing 106 
to slide in the upper housing 106 While maintaining an 
air-tight seal to isolate the interior cavity of the pressure 
gauge 12. The piston may be in ?uid communication With 
the pressuriZing mechanism so that the force of the pressur 
iZed air tends to push the piston into the pressure gauge 12, 
thereby reducing the volume of the interior of the pressure 
gauge 12 in a similar manner as the de?ecting bladder 108. 
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When the air pressure is reduced, the piston may return to its 
initial position under the urging of gravity, the compressed 
air and ?uid in the pressure gauge 12, a return spring, or 
other type of biasing mechanism. 

[0035] Thus, While the present invention has been 
described With reference to speci?c examples, Which are 
intended to be illustrative only and not to be limiting of the 
invention, it Will be apparent to those of ordinary skill in the 
art that changes, additions or deletions may be made to the 
disclosed embodiments Without departing from the spirit and 
scope of the invention. 

What is claimed is: 
1. Apressure gauge for a pneumatic toy gun, the pressure 

gauge comprising: 

a bottom ?ange having an inlet, an outlet and an ori?ce, 
Wherein the inlet, the outlet and the ori?ce are in ?uid 
communication With each other; 

a resilient bladder; 

an upper housing having a holloW interior and being 
connected to the bottom ?ange With the bladder being 
disposed betWeen the upper housing and the bottom 
?ange, the ori?ce of the bottom ?ange being disposed 
proximate a surface of the bladder and the bladder 
being af?xed to the bottom ?ange to form an air-tight 
seal betWeen the surface of the bladder and the bottom 
?ange such that compressed air in the bottom ?ange 
imparts force on the surface of the bladder to de?ect the 
bladder into the interior of the upper housing, the 
bladder being affixed to the upper housing to form an 
air-tight seal betWeen the opposite surface of the blad 
der and the upper housing; 

a transparent tube connected to an end of the upper 
housing opposite the bottom ?ange and bladder With 
the tube being in ?uid communication With the holloW 
interior of the upper portion and being af?xed to the 
upper portion to form an air-tight seal betWeen the 
transparent tube and upper portion; 

a cap connected to an end of the transparent tube opposite 
the upper portion With the cap being af?xed to the 
transparent tube to form an air-tight seal betWeen the 
transparent tube and upper portion; and 

a ?uid being retentively disposed Within a cavity de?ned 
by the bladder, the upper portion, the transparent tube 
and the cap, the volume of the ?uid in the cavity being 
less than the volume of the cavity formed by the 
bladder, the upper portion, the transparent tube and the 
cap. 

2. A pressure gauge as de?ned in claim 1, Wherein the 
pneumatic toy gun includes a pressuriZing mechanism to 
compress air Within the pneumatic toy gun, Wherein com 
pressed air Within the pneumatic toy gun is communicated to 
the bottom ?ange through the inlet and the outlet, and to the 
bladder through the ori?ce, the bladder being adapted to 
de?ect into the holloW interior of the upper housing by an 
amount proportional to a force applied to the bladder by the 
compressed air, Wherein a portion of the ?uid disposed in the 
transparent tube is proportional to the de?ection of the 
bladder. 

3. A pressure gauge as de?ned in claim 1, Wherein the 
transparent tube is integrally formed With the upper housing. 
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4. A pressure gauge as de?ned in claim 1, Wherein the 
transparent tube is integrally formed With the cap. 

5. A pressure gauge as de?ned in claim 1, further com 
prising a body disposed Within the cavity de?ned by the 
bladder, the upper portion, the transparent tube and the cap. 

6. A pressure gauge as de?ned in claim 5, Wherein the 
body is a sphere. 

7. A pressure gauge as de?ned in claim 5, Wherein the 
body is connected to the cap. 

8. A pressure gauge as de?ned in claim 1, Wherein the 
transparent tube is a cylinder. 

9. A pressure gauge as de?ned in claim 1, Wherein the 
transparent tube is spherical. 

10. A pressure gauge as de?ned in claim 1, Wherein the 
pneumatic toy gun is a pneumatic Water gun. 

11. A pressure gauge as de?ned in claim 1, Wherein the 
pneumatic toy gun is a pneumatic toy projectile launcher. 

12. A pneumatic toy gun, comprising: 

a cylinder having an open end and an outlet; 

a piston disposed Within the open end of the cylinder; 

a valve having a valve inlet and a discharge outlet, the 
valve having a normal position Wherein the discharge 
outlet is sealed to prevent the How of air through the 
discharge outlet, and an open position Wherein the 
discharge outlet is unsealed to permit the How of air 
through the discharge outlet, and Wherein the outlet of 
the cylinder is in ?uid communication With the valve 
inlet; and 

a pressure gauge in ?uid communication With the outlet of 
the cylinder and the valve inlet, the pressure gauge 
having a cavity With a ?uid disposed therein, the cavity 
having a transparent portion through Which the ?uid is 
visible, 

Wherein movement of the piston Within the cylinder 
compresses air in the cylinder and the valve to increase 
the air pressure therein, and Wherein the amount of the 
?uid visible through the transparent portion of the 
pressure gauge is proportional to the air pressure in the 
cylinder and the valve. 

13. A pneumatic toy gun as de?ned in claim 12, further 
comprising a ?ring mechanism being adapted to move the 
valve from the normal position to the open position Whereby 
the air compressed by the movement of the piston Within the 
cylinder is discharged from the discharge outlet. 

14. Apneumatic toy gun as de?ned in claim 12, Wherein 
the pressure gauge further comprises a body disposed Within 
the cavity. 

15. Apneumatic toy gun as de?ned in claim 12, Wherein 
the body is connected to an interior surface of the cavity. 

16. Apneumatic toy gun as de?ned in claim 12, the cavity 
of the pressure gauge having a movable portion in ?uid 

Mar. 4, 2004 

communication With the outlet of the cylinder and the valve 
inlet, the movable portion being adapted to move into the 
cavity by an amount proportional to a force applied to the 
movable portion by the compressed air, Wherein the amount 
of the ?uid visible in the transparent portion is proportional 
to the movement of the movable portion. 

17. Apneumatic toy gun as de?ned in claim 12, Wherein 
the movable portion is a resilient bladder. 

18. Apneumatic toy gun as de?ned in claim 12, Wherein 
the movable portion is a sliding piston. 

19. A pneumatic toy gun as de?ned in claim 12, further 
comprising a housing containing the piston, the cylinder, the 
valve and the pressure gauge, and including an opening 
through Which the transparent portion of the pressure gauge 
is visible. 

20. A pressure gauge for a pneumatic toy gun having a 
pressuriZing mechanism for compressing air Within the 
pneumatic toy gun, the pressure gauge comprising: 

an enclosed housing forming a cavity Wherein the interior 
of the cavity being isolated from the ambient environ 
ment, the enclosed housing comprising: 

a transparent portion, and 

a movable portion in ?uid communication With the 
pressuriZing mechanism of the pneumatic toy gun, 
the movable portion being adapted to move into the 
cavity of the enclosed housing by an amount pro 
portional to a force applied to the movable portion by 
the compressed air Within the pneumatic toy gun; 
and, 

a ?uid disposed Within the cavity of the enclosed portion, 
Wherein the amount of the ?uid visible in the transpar 
ent portion is proportional to the movement of the 
movable portion under the force of the compressed air. 

21. A pressure gauge as de?ned in claim 20, further 
comprising a body disposed Within the cavity of the 
enclosed portion. 

22. Apressure gauge as de?ned in claim 21, Wherein the 
body is a sphere. 

23. Apressure gauge as de?ned in claim 21, Wherein the 
body is connected to an interior surface of the enclosed 
portion. 

24. Apressure gauge as de?ned in claim 20, Wherein the 
transparent portion is a cylinder. 

25. Apressure gauge as de?ned in claim 20, Wherein the 
transparent portion is spherical. 

26. Apressure gauge as de?ned in claim 20, Wherein the 
pneumatic toy gun is a pneumatic Water gun. 

27. Apressure gauge as de?ned in claim 20, Wherein the 
pneumatic toy gun is a pneumatic toy projectile launcher. 

* * * * * 


