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My invention relates to guns, and more par 
ticularly to guns powered by air under compres 
SiOn, 
Among the objects of my invention are to pro 

vide a novel and improved air gun which is self 
loading. . 

... Additional objects of my invention Will be 
brought out in the following description of the 
same taken in conjunction with the accompany 
ing drawings. Wherein 

Figure 1 is a side elevational view of a pistol 
embodying my invention, .. ’ 

Figure 2 is a longitudinal section through the 
pistol of Figure i, in condition forfiring, 

Figure 3 is a view similar to Figure 2, illus 
trating the mode of operation of the gun mecha 
nism in preparing the same for firing, 

Figure 4 is a section in the plane 4-4 of Fig 
lire 2, 
Figure 5 is a section in the plane 5-5 of Fig 

ure: 3, . 
Figures 6 and 6a are comparative views, magni 

fied in part and depicting the features and man 
ner of functioning of my improved piston, 

Figure 7 is a fragmentary view of the pump 
mechanism, depicting an important feature there 
of in the operation of Such pump, 
Figure 8 is a fragmentary view in section 

through the barrel of the gun, illustrating an im 
proved restraining device for holding the shot to 
firing position. - 
My invention, for purposes of description, is 

shown embodied in an air gun of the pistol type, 
for which it is particularly adaptable, though it 
is to be understood that the features thereof are 
just as applicable to air guns of the rifle type, 
while certain of the features involved in the 
pump, are of general utility and, accordingly, are 
not necessarily limited in their application to air 
guns. . 

Referring to the drawings for a complete de 
scription of my invention, the pistol illustrated 
comprises a gun barrel f, to the underside of 
which is affixed the cylinder 3 of a pump for 

45: compressing the air employed as the source of 
power in the gun. This cylinder carries a trough 
or channel member 5 to the underside thereof, 
this channel member extending a substantial dis 
tance to the rear of the cylinder, and to this ex 
tended portion, the handle 7 of the pistol is 
attached. 
The gun barrel is provided with a sight 9 at 

the muzzle end thereof, while the rear or breech 
end of the barrel is provided with a groove 2. 
for the reception of a plurality of shot 23, The . 
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rear end of the groove is connected by a well 25, 
to the bore 27 of the barrel at a point to the 
rear of the firing position 29 of a shot in Said 
barrel. The bore of the barrel extends through 

- out the entire barrel and is adapted to slidably 
receive a breech pin 3 through the breech end 
thereof. 
The pump cylinder 3 is of substantial di 

ameter and provided with an end wall 33 at the 
breech end thereof, while at the other end, it is 
open. The cylinder opens through its end wall 
33, into a small valve chamber 35 which is con 
nected by a discharge channel 37 to the firing 
position of a shot in the barrel. A valve 39 is 
disposed in this valve chamber and is possessed 
of a valve stem 4 which extends to the rear, 
through a rear wall extension 43 of the valve 
chamber. On its exposed end, it carries a Spring 
45 which is maintained under compression by a 
nut 47 threaded to the end of the valve stem. 
This arrangement normally holds the valve to its 
valve seat in the valve chamber. 
The rear wall extension 43 of the valve chann 

ber carries a U-shaped yoke 49 which extends 
to the rear of the breech of the gun, and be 
tween the legs of this yoke, are pivotally sup 
ported a pair of levers. ? × 
One of these levers 5 is provided With a forked 

end 53 - which straddles a section of reduced di 
ameter in the protruding end of the breech pin 
3, and is spring biased in the direction of urging 
the pin into the gun barrel, with the front end 
of the pin terminating approximately at the fir 
ing position of a shot in the barrel. The Spring 
55 for biasing this lever is preferably of the coil 
spring type, encircling the pivot shaft of the 
lever, with one end of the spring bearing against 
the lever, while the other end is hooked over an 
upright or bracket 57 affixed to the crotch of 
the yoke. To the lower end of the lever, there is 
pivotally connected a control arm or link 59 
which extends in slidable relationship along the 
undersurface of the pump cylinder, and at the 
open end of the cylinder, the free end 6 of this 
control arm is turned upwardly, 
The other lever 63 enables control of the valve 

39 from a trigger 65. To realize such control, one 
end of the lever bears against the exposed end of 
the valve stem, while the other end is connected 
to a link 6 connected to Or forming a part of the 
trigger and slidably supported in the channel 5. 
A front extension 69 of this connecting arm is 
turned upwardly to provide a slidable support for 
the arm or link 59 connected to the breech pin 
lever, 
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The pump, in addition to the cylinder 3 al 
ready described, includes a piston it recipro 
cally mounted in the cylinder, and a piston rod 73 
connected to the piston. The piston is disposed 
With its work-surface facing the Cylinder and 
wall 33, while the piston rod which is pivotally 
connected to the piston, extends a Substantial 
distance beyond the open end of the cylinder. 
At the müzzle" end of the gün bârrei, ??ro vide a depending “lug 75, to which is *pivotally 

connected one end of a pump lever 7 to be 
employed in the operation of the pump. This 
lever, as shown in Figure 2, is shaped to provide 
a portion 79 extending along the gun barrel 
to the pump cylinder, and another portion, 8i 
at substantially right angles thereto, extending 
across the open end of the cylinder and termi 
nating in a trigger guard 83 which serves the 
added purpose of a hand grip to facilitate ina 
nipulation of the lever. 
The protruding end of the piston rod is pivot 

ally secured to that portion 19 of the lever run 
ning along the gunbarrel, and at a point close 
to the fulcrum of the lever. This portion of the 
lever is of channel construction to receive the 
piston rod and enable the lever to fit snugly 
up against the gun barrel when in its closed posi 
tion as indicated in Figure 2. 
In the pump assembly, thus far described, the 

line of dead center connects the pivot end of the 
piston rod and the fulcrum point of the pump 
lever. When the piston is of substantial di 
ameter, the line of dead center lies at a sufficient 
angle to the gun barrel, so that the point of con 
nection of the röd to thë lever will travel just 
slightly beyond dead center when the piston 
reaches the end of its compression stroke. Under 
the effect of the air, then under compression, 
the piston is automatically locked under com 
p?ession. SS S SSSq 

The length of the piston rod is preferably such 
that on the compression stroke, the piston will be 
urged to within a very small fraction of an inch 
of the end wall of the cylinder, while on the in 
take stroke of the pump, that is when the pump. 
handle is swung outwardly to its maximum ex 
tent, as is determined by the piston rod striking 
against the lower edge of the lug. 15 (Figure .3), 
the piston will be partially withdrawn from the 
open end of the cylinder. By such withdrawal, 
the piston, it will be noted, is caused to engage 
the turned up end 6 of the arm 59 and carry the 
same along with it. This has the effect-of with 
drawing the breech pin a distance sufficient to 
expose the bore 27 of the barrel, to the well 25 and, 
permit of the entrance of a shot from the groove 
21. Upon restoration of the pump lever to its 
closed position, the air confined in the cylinder 
Will be compressed, while at the same time, the 
firing pin will be permitted to move forward to 
its normal position and thus place the shot at the 
proper position in the barrel forfiring. The lever 

locks the pin in this position. 
The pump of my improved air gun embodies 

additional features of considerable importance, 65. 
and in the further discussion of my invention, 
these features will be stressed. 
The particular pump describedº is of a type 

knoWn as a single stroke pump; . In a pump df this 
type, compression is realized by one-compression. 
stroke of the piston, at the end of which stroke, 
the piston is locked in:position and is relied upon 
to function as a valve in precluding loss of air 
from the cylinder. While such pumps are not 
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been the practice to so design them as to provide 
a pump with a piston of small diameter and long 
stroke. The reasons for this are, firstly, that the 
Sealing of a piston of small diameter is more easily 
realized, and, secondly, the friction offered by pis 
tons of the prior art, which in Variably employ 
expansible cups of rubber or leather, is So great 
that a piston of substantial diameter would re 
quire considerable expenditure of power to recip 
ro?àte the same, even oni the intake stroke. Such 
piston, to be effective, must exert considerable 
lateral pressure against the cylinder wall when 

... assembled therein, and the friction increases con 

15 
siderably above that in response to the lateral 
spreading force of the air as it is compressed. 
Therefore, in order to realize high compression 
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with a pump of this kind, it has been practically 
necessary, as previously indicated, to design. Such 
pumps with small pistons and with long strokes. 

I have developed a piston having such superior 
sealing qualities and such a low coefficient of fric 
tion that the factors which previously had to be 
considered in the design of pumps of this charac 
ter, are no longer, a limitation on their design. 
By constructing, a pump º of substantial” diam 

eter, it is possible to compress a large volume of 
air into ain exceedingly small space, with but, a 
very short stroke of the piston. Therefore the 
pump i'cylinder may be designèd to have aº rela 
tively short longitudinal-dimension, ... and ; this. 
has the very material advantage of enabling the 
application of a pump of the single stroke type to 
a pistol, which by its very nature is of a relatively 
short longitudinal dimension, whereas", a punip 
having a longi stroke could not very Welli be 
adaptêd theiretó. 
My improved piston , which enables ine, to 

accomplish such a radical design in this "type of 
pump, comprises a cup-shaped element 85 of 
metal or the like, having a cylindrical surface 
closely but not tightly fitting the interior of the 
pump cylinder, and a central perforated lug87 
to Which the piston rod 73 maybe pivotallycon. 
nected. The outer circular-face of this element 
has a shòrt threaded studi 89 extending centrally 
thiesreffojn. 

Mounted on this stud, is a disk 9 f of rubber 
like haterial held in compression against the face 
of the cup-shaped element 85 by a metal con 
pression disk 93 threaded to the stud. "The 'rub 
ber-like material is preferably of artificial rub 
ber, one form of such material being known un 
der the trade name of “Koroseal” whichiš basi 
cally formed from an acetylene derivative known 
as a polymer of one of the vinylhalides. This ma 
terial has an exceedingly low coefficient of fric 
tion and is essentially unaffected by oils or lubri 
cants. The radius of the 'disk 9 f 'of this material 
is greater than that of the compression disk 93 
by an amount substantially equal to the thickness 
of the compression disk, to form a rim 94, so that 
when the piston is assembled in the cylinder, the 
rim will be forced over between the peripheral 
rim of the compression disk 93 and the cylinder 
wall where it will fit snugly but not tightly. "Jn 
der the circümstances, the edge of the rubber-like 
disk willlie substantially'flush with the wörkface 
of the piston. The piston is thus capable of prac 
tically free movement in the cylinder in the ab 
sence of air under confinement therein. 
Such freedom of movement is enhanced by 

preferably beveling along that circumferential 
edge 95 of the disk 93; bearing against; the disk 
9, so that when the disk 9 is placed under corn. 

common, wherever they have been used, it has 375 $pression by the compression disk, the overhang. . 

  



2,450,029. 
5. 

ing portion or rim 94 will be forced to bendin the 
direction of the compression disk and away from 
the cup-shaped element 85. 
When assembled in the cylinder, an annular 

space 97 is thereby caused to exist between the 
turned over rim 94 and the cup-shaped element 
85 in the region of the cylinder wall. This space 
permits substantially free sliding movement of 
the rim 94 to the rear and into the annular space 
97 under slight compression of air in the cylin 
der. This is of considerable importance in the 
functioning of my improved piston, for it will be 
apparent that during the initial portion of a con 
pression stroke, such sliding of the rim 94 re 
sults in the exposed edge of the turned over rim 
being withdrawn from adjacent the work surface 
of the piston, thereby precluding the air under 
compression from exerting any lateral pressure 
against this rim in the direction of the cylinder 
wa. - 

The pressure of the compressed air, under the 
above circumstances, must, therefore, be directed 
exclusively, in a longitudinal direction causing 
the rim 94 to swell and tightly pack the space 
between the compression disk 93 and cylinder 
wall, and wedge itself under increasing compres 
sion, into such clearance space as may exist be 
tween the cup-shaped element 85 and the cylin 
der wall, whereby to effectively seal the piston 
against leakage of air thereby. This manner of 
Sealing is clearly illustrated in comparative Fig 
lures 6 and 6d of the drawings. 
With a construction of this character and 

Operating in the manner described, it will be ap 
parent that the piston may be designed so as to 
normally move in the cylinder with considerable 
freedom, for any play which may normally be 
present will be effectively overcome by the com 
pression of the air in the pump, Working against 
the exposed edge of rim 94 of the sealing disk. 
Upon release of compression, as when the gun 
is fired, the rim 94 is free to resume its original 
condition, whereby the piston is again freely 
movable for subsequent pump operation. . 

In conjunction with this improved piston, I 
employ a piston rod so designed as to function 
in perfect cooperation with the rest of the pump 
in realizing additional advantages of consider 
able importance in the operation of such pump, 
and more particularly in its effect upon the fir 
ing characteristics of the gun. 
As was previously pointed out, the construction 

of a cylinder of large diameter permits of the 
compression of a large volume of air into a 
space having an exceedingly small longitudinal 
dimension, with but a short stroke of the pis 
ton. In my improved gun, the distance between 
the piston and the end wall of the cylinder upon 
the completion of the compression stroke, may be 
of the order of a hundredth of an inch. If upon 
release of the air from the cylinder, which re 
lease occurs at the moment of firing the gun, 
the piston could be suddenly thrust forward to 
the end of the cylinder at a rate commensurate 
with the rate of discharge of the air, it will be 
apparent that the pressure of the air during dis 
charge may be maintained above a practical 
minimum value, or in other Words, the pressure 
may be precluded from decaying to any Substan 
tial extent during which split second period 
when the air is performing its function in the 
discharging of the shot. 

I am enabled to accomplish such a sudden 
thrust of the piston, by bowing the piston rod 
73 somewhat, thereby effectively turning it into 
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6: 
a very stiff and powerful spring. 1t is preferably 
so designed that at the end of the compression 
stroke of the piston 7 f, the piston rod, under. 
the pressure of which it has been exposed, will 
have been shortened by an amount, comparable 
to the narrow spacing remaining between the 
piston and the end of the cylinder. Under these 
conditions, upon release of the air, the sudden 
restoration of the piston rod to its normal length 
Will produce a sudden forward thrust of the pis 
ton as indicated in Figure 7, to accomplish the 
result desired. 
To derive the most beneficial advantage from 

this feature, the valve chamber 35 is made only. 
large enough to comfortably accommodate the 
valve 39 and permit of its being lifted from its 
valve seat. In other words, the air space in the 
valve chamber should be reduced to a minimum 
consistent with the ability to permit proper func 
tioning of the valve. 
As a further means of developing maximum 

pressure behind the shot at the instant of firing, 
I have developed a novel and improved restrainer 
99 whose function it is to restrain the shot from 
any movement in the barrel until the pressure 
behind the same has built up to a substantial 
value, whereupon the release of the shot will be 
sudden and at considerably increased velocity. 
It thereby also effectively increases the beneficial 
results attributable to the follow-up feature of 
the bowed piston rod. This restrainer may take 
the form of a hollow plug to having a reduced 
open end threaded through the wall of the gun 
barrel, at approximately the firing position of a . 
shot in the barrel. In the hollow of the plug, I 
provide a spring pressed pin 03 having a rounded 
end fo5 extending but slightly into the bore of the 
barrel, but sufficiently to preclude free discharge 
of a shot placed at the firing position. The 
rounded end presents a sloping Surface to the 
shot, thus enabling the pin to be depressed later 
ally in response to pressure applied normal to the 
pin axis, and such pressure will be developed 
upon Opening of the valve to release the air in 
the cylinder. 
I prefer to make this restraining device ad 

justable, whereby a certain amount of control 
may be exercised as to the velocity to be ob 
tained. To this end, I provide a hole 87 in the 
end wall of the plug, through which an adjusting . 
screw 09 may be passed and threaded into the 
stem of the pin f O3. The adjusting screw will 
thereby enable one to adjust the extent to which 
the pin protrudes into the bore of the barrel 
and thereby effectively alter the resistance which 
must be overcome by the shot before being re 
leased. 
In completing the pistol, the breech end there 

of is enclosed in a casing . This casing ex 
tends over the grooved portion 2 f of the gun bar 
rel, COOperating therewith to form a magazine 
for holding the pellets in the groove provided 
therein, and to the rear of the magazine, the 
Casing carries a rear sight 3. 
From the description of my improved gun, it 

will be apparent that the same is capable of full 
filling all the objects of my invention as previ 
ously set forth, and while I have disclosed the 
Same in detail in a preferred embodiment thereof, 
my invention is susceptible to change and modi 
fication, without departing from the scope of the 
same, and I accordingly do not desire to be limited 
in my protection to the details of my disclosure, 
except as may be necessitated by the appended 
claims, 
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1. A compressed air gun comprising a barrel, 
a pump aSSociated therewith including a cylinder 
having an open end and supported adjacent said 
barrel with its closed end toward the breech end 
of the gun, a lever pivoted adjacent the muzzle 
end of said barrel, said lever in one extreme po 
Sition of Swing having a portion disposed substan 
tially parallel to said barrel and an angularly 
disposed portion extending across the open ... end 
of said cylinder, a piston in said cylinder having 
its working surface facing the closed end of said 
cylinder, a piston rod' connected at one end to 
Said piston and at its other end to an intermediate 
point on said lever lying just slightly beyond a 
line joining the pivot axis of said lever and the 
piston rod connection to said piston, in the direc 
tion of said barrel, when said piston is at the 
end of its compression stroke, a siidable breech. 
pin normally held at the firing position of a shot 
in said barrel, and adapted to be withdrawn suf 
ficiently to expose the interior of said barrel to 
a feed opening, and means connected to said 
breech pin and extending between the open end 
of said cylinder and said lever, in the path of 
movement of said piston on its intake stroke for 
effecting such withdrawal of the breech pin to 
automatically load said gun during the operation 
of said pump. 

2. In an air gun, a gun barrel having a feed 
opening therein for the entrance of a shot into 
said barrel for subsequent placement at the firing 
position in said barrel ahead of said feed open 
ing, a breech pin slidable in said barrel, means 
normally urging said breech pinto said firing. po 
sition, a pump associated with said gun, and in 
cluding a pump cylinder and a piston therein, and 
means acted upon by said pump piston for tem 
porarily retracting said breech pin sufficiently to 
expose said barrel to said feed opening. 

3. In an air gun, a gun barrel having a feed 
opening therein for the entrance of a shot into 
said barrel for subsequent placement at the fir 
ing position in said barrel ahead of said feed 
Opening, a breech pin slidable in said barrel and 
normally blocking said feed opening with one end 
of said pin at said firing position, a pump as 
Sociated with said gun, and including a pump cyl 
inder and a piston therein, and means acted upon 
by said pumppiston at the end ofan intake'stroke 
of Saidpump for withdrawing said breechpin suf 

O 

20 

3. 5 

40 

45 

50 

8 
ficiently to expose said feed opening and admit 
a shot into said barrel. . . . 

4. In an air gun, a gunbarrel having a feed 
opening therein for the entrance of a shot into 
said barrel’forºsübsequent placement at the fir 
ing position in said barrel ahead of said feed 
opening, à breech ºpin slidable in sâid*barrel, 
means normally urging said breech pinto said fir 
ing pôsition and simültaneously "caušingºthe' same 
to bloek said feed opening, a pump associated with 
said gun, and means acted upon by saidpump 
at the termination of an intake stroke of said 
pump for withdrawing said breech pinsufficiently 
to expose said feed opening and admit a shot into 
säid bärel. 
5. In an-air gun, a gun barrel having a feed 

opening therein: for the entrance of a shot into 
said:barrel for subseqüenitº placementi-åt the fir 
ing position in said barrel ahead of said feed 
opening, a breech pin slidable in said barrel and 
having an end protruding therefrom, a spring 
pressed lever engaging said protruding end and 
normally urging said breech pin to said firingpo 
sition, a single-stroke: pump-associated with said : 
gun, and including an opensend pump cylinder' 
and a piston therein, said piston being adapted to 
be partially withdrawn from the open-end of said 
cylinder at the end of the intake stroke thereof, 
and a slidable link connected at one-end to said 
lever and having its other-end turned up in front. 
of the open - ënd- of said cylinid?rª in the path - óf : 
movement of Said piston. 

WEAM S. WEES. 
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