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[57] ABSTRACT 

There is herein disclosed an air gun storage chamber 
valve and sealing arrangement comprising a ‘single 
piece of tubing divided into a compression chamber 
and a storage chamber by a radially inwardly extend 
ing abutment wall portion of the tubing with a solid 
annular 'plate' member axially slidably mounted in the 
storage chamber for movement relative to the abut 
ment wall while being abuttingly associated with a 
'solid annular sealing member pressed thereagainst by 
a compression spring in the storage chamber, there 
being an air passage from the compression chamber to 
the storage chamber around the periphery of the plate 
member and the sealing member along the wall of the 
tubing with the sealing member having a resilient de 
?ectable skirt engagable with the tubing to open and 
close‘ the passage solely by pressure differential be 

'_ tween the chambers. 

10 Claims, 2 Drawing Figures 
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3,855,990 1 
AIR GUN VALVE APPARATUS ASSEMBLY 

BACKGROUND OF THE INVENTION 
This invention is an improvement of an air gun stor 

age chamber valve and sealing arrangement of the gen 
eral type shown in prior application Ser. No. 263,629 
filed June 16, 1972 for “Pneumatic Gun,” now US. 
Pat. No. 3,763,843, the disclosure of which is specifi 
cally hereby incorporated herein by reference. 

THE DRAWING 

A presently preferred illustrative embodiment of the 
inventive concepts is shown in the accompanying draw 
ing in which: 
FIG. 1 is a partial sectional view of air gun storage 

chamber apparatus showing valve apparatus in a closed 
position; and, 
FIG. 2 is an enlarged partial sectional view of the ap 

paratus of FIG. 1 showing the valve apparatus in an 
open position. ‘ ‘ 

DETAILED DESCRIPTION 
Referring to the drawing, an elongated tubular mem 

ber 10 of cylindrical cross-section is ?xedly mounted in 
. the receiver frame 12 of an air gun. An abutment 
means in the form of shoulder 14 is integrally formed 
in the wall of member 10 and extends circumferentially 
‘360° to effectively dividethe member 10 into a ?rst 
elongated cylindrical tubular means providing a vari 
able volume air compression chamber 16 and a second 
elongated tubular means providing a compressed air 
storage chamber 18. The shoulder 14 also effectively 
de?nes a relatively large central connecting air passage 
therebetween. Acylindrical portion 20 of a release 
valve-storage chamber means 22 extends into the mem 
ber 10 in close-fitting relationship therewith and pro 
vides a storage chamber cavity portion 24 through 
which compressed air may be selectively delivered to 
the firing chamber of the air gun by actuation of a trig 
ger operated release valve mechanism as is well known 
in the art. A piston member 26 is reciprocably operable 
in the compression chamber between a retracted maxi 
mum volume position (not shown) and an extended 
minimum volume vposition, FIG. 2, to compress and 
force air into the storage chamber as indicated by the 
arrows. As disclosed in the prior application, the piston 
member 26 is connected to a piston rod (not shown) by 
a lost motion connection (not shown) and has a resil 
ient cushion (not shown) between the piston and the 
piston rod to cause the piston member 26 to fully seat 
on the abutment means 14 in the extended position. 
The present invention comprises valve and sealing 

means which permits?ow of air from the compression 
chamber to the storage chamber and then holds and 
seals the compressed air in the storage chamber until 
the compressed air is selectively released for ?ring the 
air gun. To this end, a solid non-perforate plate means 
30 in the form of a cylindrical plate member, having a 
cylindrical peripheral portion 32 and a grooved periph~ 
eral portion 34 which are of similar contour to the in 
side peripheral surface of the storage chamber and the 
peripheral surface of shoulder 14, respectively, is rela 
tively loosely slidably mounted in the storage chamber 
next adjacent the shoulder 14 for movement between 
a closed position, FIG. 1, whereat the grooved periph 
eral portion 34 is seated against the corresponding por 
tion of shoulder 14 and an open position, FIG. 2, lo 
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cated axially inwardly in the storage chamber in spaced 
relationship to the shoulder 14. The outside diameter 
of plate 30 is sufficiently less than the inside diameter 
of tube 10, e.g. .007 inches, so as to provide air passage 
means 35 therebetween as illustratively'shown in FIG. 
2. It has been found to be desirable to use a metallic 
material of good wearing characteristics, such. .as a 
brass or zinc alloy, for plate 30. A ?at transverse abut 
ment surface 36 on plate 30 faces the compression 
chamber and may engage a corresponding transverse 
abutment surface 38 on piston member 26 at the end - 

' of a compression stroke. A valve cavity 40 is provided 
on the opposite side of plate 30 and includes a ?at-cy 
lindrical central portion 42 radially terminating in an 
adjacent pair of reverse curved surfaces 44, 46. 
A sealing means 50 abuts the plate member 30 and 

comprises a solid non-perforate generally cylindrical 
molded rubber-like member having a body portion in 
cluding an axially protruding sidewall portion 52 with 
a ?at transverse cylindrical abutment surface 54 and 
double curved peripheral abutment surfaces 56, 58 di 
mensioned to be matingly received in the valve cavity 
40 of plate 30. An axially and radially extending resil 
ient ?exible de?ectable tapered skirt portion 670 is pro 
vided on the outer periphery of the valve member with 
an intermediate portion 62 of substantially less diame 
ter than the inside diameter of tube member 10 and a 
terminal portion 64 of normally greater diameter than 
the inside diameter of the tube member 10 so as to be 
resiliently inwardly de?ected thereby and compressibly 
slidably engaged therewith while beingv radially in- . 
wardly ?exible relative thereto to permit compressed 
air to ?ow from passage 35 into the storage chamber as 
illustrated in FIG. 2. A reduced diameter axially ex 
tending cylindrical valve body portion 65 de?nes a cy-‘ 
lindrical spring‘ and air cavity 66 and a cylindrical 
spring support surface 68. A transverse cylindrical 

spring abutment surface 69 extends between the skirt 
portion 60 and the body portion 65. A suitable material 
for member 50 is Minnesota Rubber Co. Compound 
No. 446A. . . . a 

A spring means 70 in the form of a coiled wiretype 
compression spring has an inside' diameter slightly 
larger than the diameter of surface 68 so as to .be slid 
ably received thereabout with the end coil 72 of the 
spring abutting surface 69 in general radial and axial 
alignment with the outer periphery of wall portion 54 
adjacent curved surfaces 44, 46, 56, 58 to insure good 
seating engagement therebetween. 
A ring means 80, made of relatively highvstrength I 

rigid plastic material, such as Noryl or Delrin, is closely 
slidably mounted in the tube member 10 by a cylindri 
cal peripheral portion 82. A cylindrical curved spring 
seat 84 abuttingly receives spring end coil 86 ‘and a gen 
erally oppositely aligned cylindrical transverse abut 
ment surface 88 is held against a corresponding end 
surface of the valve block 20 with a central cylindrical 
storage chamber cavity portion 90 in member 80 in 
general alignment with corresponding storage chamber 
cavity portion 24. The diameter of chamber portion 90 
is somewhat smaller than the outside diameter of valve 
body portion 65 so as to provide a shoulder seat 92 
therefor and a number of tapered passages 94, 96, 98 
are provided around the seat 92 to insure free ?ow of ~ 
compressed air into the storage chamber should~ the 
end wall 100 of body portion 65 ever move into en 
gagement with seat 92. An annular recess 102 is pro 
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vided on the periphery of ring member 80 and de?ned 
by an axially extending annular surface 103 and a radi~ 
ally extending annular surface 104 which de?ne an en 
closed annular groove in conjunction with the adjacent 
portions of the tubular member 10 and the side surface 
of block means 20. An elastomeric O-ring member 105 
having a normal diameter greater than the spacing be 
tween side wall 104 of the groove 102 and the end wall 
108 of valve block 20 when surface 88 abuts the end 
wall 108 is mounted, in groove 102 and compressed 
therein by axially directed spring forces applied 
through the ring 80 and thus forcibly sealably engaged 
with the con?ning groove surfaces to seal the joint be 
tween the tube member 10 and the valve block portion 
20. ' 

In operation, the valve and sealing apparatus will nor 
mally be in the positions shown in FIG. 1 with spring 
means 70 exerting an axially directed force on valve 
member 50 and on plate 30 causing engagement of 
curved plate surface 34 with similarly curved shoulder 
14 of the tube member 10. Whenever the pressure in 
storage chamber 18 is the same or exceeds the pressure 
in compression chamber 16, the outer portion 64 of the 
resilient flexible skirt 60 compressibly sealingly en 
gages the inner surface of the tube member 10 and air 
pressure in the cavity 66 of the storage chamber will'be 
effective on the inner surface 110 of the skirt to main 
tain the sealing engagement. The spring is also effective 
at all times to maintain the seal provided by O-ring 105. 
When piston 26 is actuated to the extended position of 
FIG. 2, as by manual or spring operation, the volume 
of the compression chamber 16 is reduced to compress 
air therein and the compressed air is effective to over 
come the bias of the spring 70 on plate 30 and move the 
plate and the valve to the open position. The com~ 
pressed air ?ows through passage35 around the plate 
30 and acts on the outer peripheral surface of the skirt 
60 to cause‘ radial inward resilient de?ection of the 
skirt permitting ?ow of compressed air into the storage 
chamber 18. As soon as the pressure of the incoming 
air is equal to or less ‘than the pressure of the air in the 
storage chamber, the skirt portion 64 will again seal 
ingly engage the inside wall of the tube‘ member 10. 
The arrangement is such that the piston 26 can fully 
bottom on shoulder 14 and abuttingly engage plate 30 
without causing any damage to the valve apparatus. 
The present arrangement provides , excellent sealing 
characteristics while comprising relatively few parts 
which are not subject to wear problems of prior ar 
rangements. In addition, the parts are relatively inex 
pensive to manufacture and are easily assembled due in 
part to the lack of necessity of maintaining close toler 
ances. In fact, the major wear area would appear to be 
the portion 64 of skirt 60 and it may be readily appreci 
ated that wear atthe area is largely compensated for by 
the resilience of the skirt and the action of the high 
pressure air thereagainst. The ease of assembly is 
greatly facilitated by the present arrangement since all 
of the parts simply slide into the tube member 10 and, 
once inserted, are self-aligning with only the cylindrical ‘ 
end 20 of the valve block being required to hold the 
parts in place. 
Since the inventive concepts may be otherwise em 

bodied, it is intended that the following claims be con 
strued to include alternative embodiments except inso 
far as limited by the prior art; 
The invention claimed is: 
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4 
1,. In an air gun or the like having a variable volume 

air compression chamber and a piston means operable 
in the air compression chamber to compress air therein 
by movement from a retracted maximum volume posi 
tion to an extended minimum volume position, the in 
vention comprising: ‘ 
a ?rst elongated tubular means providing said air 
compression chamber, 

a radially inwardly extending abutment means at one 
end of said compression chamber abuttingly re 
ceiving said piston means in the extended position 
and de?ning ‘a central outlet passage from said 
compression chamber, 

a second elongated tubular means having a cylindri 
cal inner peripheral surface'providing an elongated 
cylindrical compressed air storage chamber ex 
tending axially from and adjacent said abutment 
means and connected tov said compression chamber 
by said outlet ~passage, 

an axially movable cylindrical plate means mounted 
in said storage chamber next adjacent said abut 
ment means and being movable axially in said stor 
age chamberbetween a closed position relative to 
said outlet passage in abutting engagement with 
said abutment means and an open position relative 
to said outlet passage in axially spaced relationship 
to said abutment means, ' 

said plate means having an abutment surface facing 
said abutment means and being engagable there 
with in the closed position, ' _ 

said plate means having a cylindrical outer peripheral 
surface of a diameter less than the inside diameter 
of said cylindrical inner peripheral surface of said 
second tubular means to provide ?rst annular pe 
ripheral air passage means therebetween connect 
ing said central outlet passage to said storage 
chamber, . 

annular sealing means associated'and movable with 
said plate means having a cylindrical outer periph 
eral surfaceof a diameter less than the inside diam 
eter of said cylindrical inner peripheral surface of 
said second tubular meansto provide second annu 
lar peripheral air passage means therebetween con 
necting said central outlet passage to said storage 
chamber and including a resiliently de?ectable 
skirt portion having a normal outside diameter 
greater than the diameter of said storage vchamber 
and normally resiliently compressibly engagable 
with said second tubular means to seal said air pas 
sage means when the air pressure in said storage 
chamber is equal to or exceeds the air pressure in 
said compression chamber, said skirt portion being 
resiliently de?ectable radially inwardly of and in 
spaced relationship to said second tubular means 
when the air pressure in said compression chamber 
exceeds the air pressure in/said storage chamber to 
connect said air passage means to said storage 
chamber, . ' - 

said plate means and said annular sealing means 
being loosely slidably supported in said storage 
chamber only by engagement between said cylin 
drical inner peripheral surface of said second tubu 
lar means and said outer peripheral surface of said 
plate means and said outer peripheral surface of 
said sealing means, and - 

spring means in said storage chamber operatively en 
gaged with said plate means and said sealing means 
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to bias said plate means and said sealing means to 
ward the closed position whenever the air pressure 
in said storage chamber and the force of said spring 
means are greater than the air pressure in said com 
pression chamber. . 

2. The invention de?ned in claim 1 and wherein: 
said plate means having an abutment surface facing 

said central outlet passage and radially aligned 
therewith, 

said piston means having an abutment surface facing 
said central outlet passage and radially aligned 
therewith, 

a portion of said piston means being movable into 
abutting engagement with said abutment means 
and with saidv abutment surface on said plate means 
in the extended position of said piston means at or 
about the closed'position of said plate means, and 

said spring means being effective to cushion the force 
of engagement between said piston means and said 
plate means. 

3. The invention as de?ned in claim 1 and wherein: 

said plate means having an axially opening recess fac 
ing said sealing means, ‘ 

said sealing means having a body portion correspond 
ingly shaped relative to said recess and received 
there to retainingly associate, said sealing means 
with said plate means, and- . v 

said skirt portion extending radially outwardly and 
axially away from saidbody portion. 

4. The invention as de?ned in claim 3 and wherein 

25 

30 

said sealing means having axially extending body por- _ 
t‘ions providing a cylindrical ‘spring seat opposite said 
recess, and . 

said spring means comprising a coiled wire type com 
pression spring with the coils of one end of said 
compression spring havingan inside diameter ap 
proximately equal to or larger than the diameter of 
said spring seat and being mounted circumjacent 
thereto with the end of said compression spring 
abutting said body portion opposite said recess. 

5. The invention as de?ned in claim 4 and further 
comprising: 

a cylindrical block means located in said second tu 
bular means and having an outside diameter ap 
proximately equal to or slightly less than the inside 
diameter of said second tubular means so as to be 
slidably telescopically receivable therewithin, 

a transverse radially extending annular abutment sur 
face on said cylindrical block means forming an an 
nular joint with said second tubular means and fac 
ing said plate means and said sealing means and 
being axially spaced therefrom, 

a slidable annular ring means mounted adjacent said 
block means and having an outside diameter suffi 

' ‘ ciently less than the inside diameter of said second 
tubular means so as to be axially movable therein 
relative to said block means, 

an annular recess in the outer periphery of said ring 
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6 
means de?ned by a transverse radially extending 
surface axially'spaced from and facing said block 
means and an axially extending annular surface ra 
dially inwardly spaced from and facing said second 
tubular means, 

said annular recess de?ning an O-ring groove in con 
junction with said block means and said second tu 
bular means, 

an O-ring sealing member of larger cross-section than I 
said O-‘ring groove mounted‘therein in sealing en 
gagement with said block means and said second 
tubular means annularly adjacent the joint therebe 
tween, and v 

the other end of said spring means operatively engag 
ing said ring means to resiliently bias said ring 
means toward said block means and compressibly 
sealably engage said O-ring with said block means 
and said second tubular means annularly adjacent 
said joint. 

6. The invention as de?ned in claim 5 and wherein: 

said ring means having a spring seat aligned with and 
receiving the adjacent end of said'spring means. 

7. The invention as de?ned in claim 6 and wherein: 

said ring means having a central air cavity, " 
said block means having a central air cavity generally 
aligned with the central air cavity in said ring 
means, and I , - 

connecting passage means extending radially in 
wardly from said air passage means to said central 
air cavity in said ring means. ' 

8. The invention as de?ned in claim 7 and having: 
an annular air cavity between said sealing means and 

. said ring means including an air cavity portion axi 
ally aligned with and located radially inwardly of a 
said skirt portion so that high pressure air in said air 
cavity portion is effective to exert a radially out 
wardly directed force on said skirt portion. 

9. The invention as de?ned in claim 6 and wherein: 

said second tubular means having a constant inside 
diameter, 

said plate means and said sealing means and said ring ' 
means having substantially equal outside diameters 
and being slidable into said second tubular means 

. during assembly, a ' ' '. 

said spring means exerting a force on each of said 
plate means and said sealing means and said ring 
means for locating and centering thereof in an as 
sembled portion in said second tubular means, and 

said abutment means and said block means holding 
said plate means and said sealing means and said 
ring means and said spring means in operative as- 
sembled position. ' _ . I 

10. The invention aslde?ned in claim 9 wherein said 
?rst and second tubular means comprise one continu 
ous piece of tubular material. - 

***** 


