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This invention relates ¿to airLA guns and more 
particularly to anv air gun >,construction Which 
will permit a projectile to be propelled therefrom 
in a much more eincient and simple manner than 
has been heretofore known.l ' '  » 

At the present time there are twogeneral'types 
of air guns, namely, spring type guns and com 
pressed air type guns. In the conventional spring 
type air gun, >a coil spring, having a plunger con 
nected therewith, is compressed, and when the 
spring is released the‘plung'er moves so as to simul 
taneously compress 'a charge Aof air in a chamber 
and force the air out of the chamber and into the 
gun barrel, giving velocity to a projectile in the bar 
rel and propelling'the projectile out of the muzzle 
end thereof. This type of gun is very inefñcient, 
as the spring must necessarily have a rather long , 
movement, such as two and a half or three inches, - 
and its Working force, when released, is there 
fore far from constant. Due to this long move 
ment, a large expenditure of effort is required to 
compress the spring, and when the spring is re 
leased _the force exert'edthereby materially de 
creases as the spring expands. Furthermore, as 

. the air chamber is at all times in open communi 
cation with the barrel, it is not possible, when 
the plunger and spring are released, to maintain 
a constant propelling force against the shot. The 
muzzle velocity of the shot is therefore-relatively 
low, and the action vof the gun is extremely inef 
ncient due to the large amount of Wasted energy. 

Conventional compressed air guns are. also high 
ly ine?iicient. In this type of gun, air is pumped 
into a closed chamber until awdesired pressure 
Within the chamber is reached. ' If it is desired to 
build up a substantial pressure Within the cham 
ber, a large amount, of Work must be expended by 
the user, thus making it a real chore to obtain an 
air charge of substantial pressure which will in 
turn impart a high velocity tothe projectile pro 
pelled from the barrel. When the trigger of this 
type of gun is pulled, the air chamber iscom 
municated With the barrel and compressed air 
flows from the chamber. into the barrel, behind 
the projectile, so` as to ‘propel the latter through 
the barrel. The air pressure behind the projec 
tile materially decreases as it propels the pro 
jectile through the barrel, due to the increase of 
volume, so that the initial chamber pressure is 
not maintained. In any air gun one of the main 
factors regulating the velocity of the projectile 
is the mean effective air pressure exerted on the 
projectile during its passage vthrough the barrel. . 

, Therefore, asthe pressure of the compressed air 
flowing through »thebarrelrapidly decreases, it 

' will be appreciated that the Velocity of the pro 
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jectile will be determined bythe mean pressure 
vof the compressed air betweenthe initial -hi'gh 
pressure in the chamber and the relatively low 
pressure in the `barrel at the time the pellet 
reaches the muzzle end thereof. The ordinary 
compressed air gun is therefore extremely inef 
ficient, due primarily lto the fact thatjthe initial 
compressed air pressure continually'drops during ' 
the movement of the projectile through the bar 
rel, thus vWasting a great amount of ' energy. 
The primary object of this invention is to pro 

vide an air gun which may be of either the high 
or low velocity type, or ofthe single shot _or re 
peater type, and in >which as higha projectile 
velccityas possible __«is obtained with the'expendi' 
ture of the least amount oi’ energy; that is„the 
`provision of an air gun construction which is a’s 

' efñcient as possible> and in which _the initial pres- » 
sure ofìa4 compressed air charge- >is'siiblstantiallyA 
maintained for at least a predetermined eik-tent 
of the movement of the projectile through gthe 
barrel, after the charge is releasedirom its cham 
ber and flows through the-'gun barrel vthereby 
eliminating the Waste of energywhich occursï’in 
all known air gunsm `> _ 1 »j , 
' It is a still further' object‘of thisl'i'nvejnti‘on to 
provide Aan `air gun of the aforementioned type, 
Yin which if ïthe capacity of _the compressed'air 
charge the same or larger` than thev capacity 
of the barrel, theA initial >pressure of lthe com 
pressed air charge will be substantially main 
tained, even after the charge is released from its 
‘chamber and flows into the gun barrel. 

It isa further object of this invention to pro 
vide an airgun, of the aforementioned type, in 
îwhich a relatively high projectile' velocity can be 
`attained with the expenditure of a Aminin_n'im 
amount of work on the 'part of theus'er. 
It is a further objectïîof this invention topro 

vide, in an air gunof the*afo'rementioned'ïtype, 
simple, inexpensive and Vnovel means 1for» sub 
stantially maintaining'the initial‘pressure of Han 
air charge after the' charge is-released and moves 
through the barrel of the gun to discharge «the 
projectile for‘at least a predetermined extent of 
the movement ‘ of the projectile through the 
barrel. i' " , ,.. v 

~ Itis a still further object of this invention to 
provide, infa'n air gun of the aforementionedîtype, 
a, novel floating plunger arrangement for'main 
taining the aforementioned substantially~> vcon 
stant air charge pressure’in-thebarrel, behind 
the projectile, s_ol as to compensate for projectile 
4`and ,bar-rel’ variancea; and any-other ,smally leaks ’ 

thecompressed airsystemv during operation. 
It is a still further object of this invention to 
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provide in an air gun, a chamber in which a 
charge of air may be compressed, incorporating 
novel, yieldable means whereby the volume of the 
chamber will be varied in accordance with the 
pressure of the air charge, and which chamber 
may be wholly or partially evacuated into the gun 
barrel behind a projectile therein, by means of 
a suitable valve, so that the pressure in the cham 
ber will be substantially maintained in the barrel 
for at least a predetermined extent of the move 
ment of the projectile through the barrel while 
the valve is open. 

It is a still further object of this invention to 
Y provide a novel chamber construction and ar 
rangement of the aforementioned type which may 
be employed in either an air gun of the single 
shot or repeater type. 

It is a still further object of this invention to 
provide an air gun of the aforementioned type 
which is relatively inexpensive to manufacture, 
simple in construction, highly'efficient in opera 
tion, >easy to use and operate, and durable in 

' construction. ` 

These and other objects of this invention will 
become apparent from the following detailed de 
scription, taken in conjunction with the "accom 
panying drawings, in which: 

Figure 1 >is a side elevational View of an air gun 
of this invention; ' 

Fig. 2 is an enlarged, fragmentary, longitudinal 
sectional View of the structure illustrated in Fig. 
1, illustrating the position of the parts when the 
gun is ready to be ñred; 

Fig. 3 is a sectional view of the structure illus 
trated in Fig. 2, taken along the line 3-3 thereof; 

Fig. 4 is a fragmentary, sectional view, similar 
to Fig. 2, illustrating the position of the parts of 
the gun after it has been fired; l 
Fig. 5 is a fragmentary sectional view of the 

structure illustrated in Fig. 4, taken along the 
line 5--5 thereof; Y . 

Fig. 6 is a sectional View of the structure illus 
trated in Fig. 4, taken along the line 6_6 thereof; 
and Y 

Fig. 7 is a fragmentary sectional view, partly in 
diagrammatical form, of a further embodiment of 
the invention. 1 

`In its broader aspects the air gun of this in 
vention may be of any suitable type and includes 
a gun barrel through which a projectile may be 
propelled and a chamber in which a charge of air 
Vmay be compressed by any suitable means. The 
chamber is connected with the gun barrel through 
suitable Valve means so that upon actuation of 
the trigger mechanism of the gun the chamber , 

ill 

10 

20 

35 

4 
without recharging the air chamber. While an 
air riñe is illustrated in the drawings, it will be 
understood that this invention is equally ap 
plicable to other types of weapons and mecha 
nisms such as air pistols or the like. 
The air rifle illustrated in Figs. 1-6, includes 

a stock 1, barrel 9 and trigger guard and housing 
II, all interconnected vina suitable or conven 
tional manner. A longitudinally extending tubu 
lar member or cylinder I5 is disposed below the 
barrel 9, and the rear portion thereof extends 
into the stock 1, while the intermediate and for 
ward portions thereof are connected to the barrel, 
by any( suitable means. A tubular cage member 
I1 is slidably mounted in cylinder I5 and has one 
end of link I9, of a scissors type pump mecha 
nism 2|, connected to the forward end thereof. 
The other end of link I9 is connected to an inter 
mediate portion of a second link 23, which has its 
forward end pivotally connected to the cylinder 
I5, adjacent the front end thereof, and which 
carriesa handle 25 on the rear end thereof. 'I'he 
handle 25,y as canbe seen in Fig. 1, is normally 
Vdisposed »in an abutting relationship` with the 
under side of the cylinder I5, but is movable 
downwardly and forwardly, as shown in dot dash 
lines, so as to move the cage member I1 for 
wardly in the cylinder I 5. 
A plunger or piston 21 is slidably disposed in 

the cylinder I5 rearwardly of the cage member 
i1. The plunger 21 includes a seal 29, a nut 3i 
having a recess 32 in the front face thereof, and 
a rigid head 33. One end of al rod like member 
35 is threaded into the plunger 21 and secured 
thereto in any suitable manner so as to properly 
retain-the seal 29 betweenthe head 33 and the 
nut 3I. The opposite end of the rod 35 slidably 
extends through an aperture 31 in an abutment 

' member 39 in the cage I1, and is adjustably con 
40 

may be wholly or partially evacuated into the ` 
barrel behind the projectile. The chamber in 
corporates novel, yieldable means whereby the 
volume of the chamber. will be varied in ac 
cordance with the pressure of the air charge 
therein and which means are so constructed and 
arranged as to substantially maintain the cham 
ber air pressure in the barrel, when the valve 
is openffor at least a predetermined extent of 
the movement of the projectile through the barrel. 
In the event that the capacity of the air charge 
evacuated from the chamber into the barrel is the 
same as or greater than the capacity of the barrel, 
then the initial chamber compressedair pressure 
will be substantially maintained in theV barrel 
until the projectile is discharged therefrom. lIt 
will thus be appreciated that the air gun of this 
invention may be of either the single shot or 
repeater type, that is, the type in which a plu 
rality of projectiles may be ñrcd from the gun 

nected thereto by means of a nut 4I. A coil 
spring 43 surrounds the rod 35 and extends be 
tween thecage abutment member 39 and the 
plunger head 33. The spring 43 is normally set 
or preloaded, for reasons-which will hereinafter 
appear, by tightening the nut v4I against the abut 
ment member 39 so as to compress the spring the 
desired amount. It will thus be appreciated that 
a yieldable lost motion connection is provided 
between the plunger 21 and the cage I1; that is 
when theV cage I1 is moved forwardly in the 
cylinder I5 by the scissors pump mechanism 2|, 
the plunger 21 will be carried therewith, but the 
plunger 21 is movable relative to the cage I1 
either against or under the-action of the spring 
43, as will hereinafter appear. 
A valve body or plug 45 is disposed in the 

. cylinder I5, rearwardly of the plunger 21. The 

60 

70 

plug or valve body 45 is rigidly connected to the 
innerr wall of the cylinder I5 by any suitable 
means, such as soldering, soV as to provide an air 
tight connection. The valve body 45 has a longi 
tudinally extending passageway 41 therein which 
extends rearwardly from the front face thereof 
and which communicates with a vertically ex 
tending passageway 49, adjacent the rear of the 
valve body. A valveV element 5I is slidably 
mounted in the valve body 45 and has its stein 
portion 53, which is of a smaller diameter than 
the passageway 41, extending rearwardly through 
the passageway 41 and slidably through an open 
ing or bore 55, rearwardly of the vertical passage 
way 49. The valve element 5I has a head 51 

 formed on the forward end thereof, which nor 

75 
mally seats against the outer face of a seal mem 
ber 59, which is mounted on the front face of the 
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valve body 45, so as to close olï the" forward end 
of passageway 41. A- spring “surrounds the 
yexterior portion of the valve stem 53. rearwardly 
beyondl the valve body 45, andone end of the 

» spring abuts the rear‘face ofthe valvegbody 45 
while the other end abuts- a nut 63 which is 
.threaded on the rear end ‘of the valve stem.A The 
spring 6| normally holds A`the valve head 5.1 in 
sealing engagement'with the valve body .seal 59 
so as to close offthe valve against the flow of 
air therethrough. A tapered tube v|55 is tightly 
fitted into the upper end of the valve body ver 
tical passageway 49 and has its upper end extend 
ing through an aperture E9' in the cylinder |5 
and the barrel 9. Y The tube 65 is soldered into 
the aperture 69, soas to prevent any leakage of 
air therearound. The valve body longitudinal 
passageway 41 is therefore in .unrestricted com 
munication with the rear portion of the barrel 
at all times. . ~ . , 

A bolt 15 is slidably` mounted in the rear por 
f tion of the-barrel '9 and has an outwardly 'pro 
jecting, rotatable boltA handle 11 connected there 
to at'16. The boltfhandle 11 projects outwardly 
through an L-shaped'slot 19 in the barrel 9, and 
through a short Vertical slot 18, in a sleeve-like 
member 80, which is slidably mounted on the rear 
portion of the barrel and connected to the rear 
portion of the bolt by pin 82. A pin >|i| is oon 
nected to an intermediate portion of thebolt and 
extends downwardly through the sleeve B0 and a 
slot 83 in the barrel 9 and the cylinder I5 for 
cooking the gun hammer 84 in a manner which 
will be hereinafter described. The barrel 9 is 
provided, rearwardly of the valve body tube G5, 
with an elongated slot or notch 85, into which s. 
pellet or shot member 01 may be dropped after 
the bolt 15 and sleeve 89 have been pulled rear 
wardly, as shown in dotted lines in Fig. 2. vAfter 
,the pellet 81 lhas been placed in the barrel slot 
or notch 85, the forward movement ofthe bolt 
15 will carrythe >pellet l31 to a position in the 
barrel just forwardlyof the valve body tube 55. 
The bolt 15 therefore cccksthe gun andproperly 
positions the pellet for propulsion from the barrel, 

y in a manner which will be described. 
A plug member 9| is secured in the extreme 

rear end of the cylinder I5 and is provided vwith 
a recess 93 in the front face thereof, in which one 
end of a coil spring 95 is received.- The plug 
member 9| is also provided with an aperture or 
bore 91, rearwardly of the recess 93, in which the 
rear end of an elongated cylindrical pin member 
99 is secured. The yhammer 94 is slidably sup 
ported on the pin 99, and the rear portion of the 
hammer slidably ñts the bore of the cylinder I5, 
while the front portion thereofis reduced in 
diameter so as to provide an annular hammer 
shoulder |03. The back face of the hammer 84 is 
recessed at |95 to receive the forward end of the 
spring 95. The pin 99 vsupports and guides the 
hammer 84 for forward movement into engage 
ment with the valve stem 53 in the valve body 45. 
W'hen the bolt 15 is pulled rearwardly, the bolt 

pin 8| engages the shoulder |03 of the hammer 
34, so as to slide the hammer rearwardly »to its 
cocked position, and compress spring 95. The 
hammer is held in its cocked position by means 
of a sear |01 which is supported on a pin |09 in 
the trigger guard and housing II. The sear 
|91 is of the hair pin type and one leg there 
of extends through a slot |08, in the under 
side of the cylinder I5 so as to engage the ham 
mer shoulder |03, while the other leg thereof en 
gages a nose portion | I | of a trigger I I3, which is 
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mounted'in'th'e‘trigger guard and> housingj | I jby 
means of pivot pin I l5. vThe trigger ||3 Vis nor 
mally held in a cocked position for Vactuation by 
suitable means suoh asa spring I|1. When the 

, trigger ispulled, it rotates the sear `Iii'i so as to 
release the hammer for forward movement under ‘ 
the action of the spring 95. , 
In order to operate the gun, thescissors handle 

25 is pulled downwardly by ythe user so that the 
cage |1r and plunger 21> are moved 'forwardly íin 
the cylinder I5 until the plungerZT-passes be 
yond an air inlet opening I2‘I'in the'underside 
of the cylinder, as shown in’dot and dash> lines 
in Fig. 2. The soissorshandle 25 is then pulled 
upwardly and will move the cage I1 and plunger 
21 to the rear so as to' compress the air in the 
cylinder |5 between the plunger and the valve 
body 45. As the plunger ̀ 21’moves ̀ rearwardly the 
pressure of the air in> the’cylinder chamber be 
tween the plunger and valve body will bein 
creased. - ' ` ' 

Due to the fact that the Vspring 43 between the 
_cage and plunger has been preloadedV or set a 
predetermined amount, there is a predetermined 
force exerted against the plunger ‘by the spring. 
This force of course, depends upon the K factor 
of the spring as well as the amount of set therein. 
The plunger 21 will‘continue'to move rearwardly 
in the cylinder and compress the airA until such a 
time as the lforce exerted ̀ on the plunger by the 
air exceeds the force exerted on‘th‘e plunger by 
the spring in its preloaded condition. When this 
condition occurs,'the plunger will start to move 
forwardly in the cylinder', relative'to the cage Il, ' 
and will compress the spring 43. It will thus he 
appreciated that after the‘scissors handle 29 is 
back in its normal position the sprir'igr 43 will have 
been compressed until the forces exerted-cn each 
side of the plungerv by the compressed air and the 
spring are equal. , ' ' ï f " ' 

Preferably, for single shot guns, such as the 
` one illustrated, the capacity orï'volume of the 
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cylinder chamber, in ̀ which the air is compressed, 
is relatively small, and the amount of compres»v y. 
sion of the spring 43, caused by the compressed 
air force, is relatively small, 'due to the fact that 
the spring was initially preloaded.vv That is, the 
spring is constructed so as'to be capable of exert 
ing a force equal' tothat exerted by the> com 
pressed air, irrespective of the size of ther cham 
ber, by being operatively compressed only a rela 
tively small amount, and Without bottoming. It 
will of course, be appreciated that the volume or , 
the cylinder chamber and the value of the spring 
may be varied in order to obtain various «firing 
conditions, as well as for different types and sizes 
of guns. 

After the scissors pump` mechanism has been 
actuated so as to charge the gun, the bolt 15 and 
sleeve 80 are pulled rearwardly, so as to cock the 
hammer 84, as previously described, and a pellet 
is placed in the barrel slot or notch S5. When 
the _bolt and sleeve are moved forwardly,.the bolt 
positions the pellet just' ahead of the valve body ' 
tube'65 and thehammer is held in its cooked‘pcsi 
tion by the trigger sear> |01. When the trigger is 
pulled the sear |01 releases the hammer, and the 
hammer moves forwardly under the action of 
spring 95 so as to engage the end of the valve 
stern 53 and move the` valveV head 51> ciî of its 
seat, -. against the action ‘ _of the valve stem 
spring 5|. . ' l, , 

The oompressed‘air _inthe *cylinder chamber 
then flows through the rvalve ‘body passageways 
41 and 49, through the tube 65 and into the barrel 
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9 just rearwardly of the pellet -81 so as' to move 
the pellet 81 forwardly through' the'bo're of the 
vbarreland out of the muzzle end thereof. As 
soon as the valve element 5| has been opened the 
volume ofthe compressed air will begin to in 
crease, which would normally tend to decrease 
the pressure of the air. l However, the initial pres 
sure of the air is substantially maintained with 
the construction of this invention due to vtheV fact 
that as soon as the volume increases,: and the 
pressure tends to decrease, the spring 43 starts 
to expand and use its stored up energy to move 
Ythe plunger 21 rearwardly so as to reduce the 
volume in the cylinder chamber, between the 
valve body 45 and plunger 21, and maintain a 
substantially constant air pressure in the cylin 
der chamber and barrel 9, behind the pellet 81. 
Due to the precompression of the spring and the 
relatively small expansive movement of , the 
spring, there will be only a very small or infini 
tesimal drop in the air pressure, due to the loss 
of energy in the spring as »it expands. A sub--` 
stantially constant tension or forceis thereforeY 
exerted against the plunger and there is only a 
negligible loss of energy as the spring expands. 

10 

20 

25 
Therefore, if the capacity of the compressed air - 
chamber, between the plunger 21 and valve 45, 
is the same as or larger than the capacity ofthe 
barrel 9, the pellet will be propelled through the 
barrel and out of the muzzle end thereof by a 
pressure of air which is substantially the same 
as the initial pressure in the chamber. There 
fore, practically all of the compressed air is used, 
without any drop in the initial pressure, and with 
only a very slight loss of energy. The floating 
plunger arrangement also permits the substan 
tial maintenance of the initial cylinder chamber 
pressure, even though there are small leaks in 
the compressed air system, during the .firing op 
eration. That is, the spring 43 will move the 
plunger rearwardly so as to compensate for any Y 
drop in air pressure caused by ,barrely orrpellet 
variances, or any otherA small leak in the gun. 
After the pellet has been discharged from the 
muzzle end of the barrel, the plunger 21 and op 
erating parts of the mechanism will bedisposed 
in the position illustrated in Fig. 4. If the ca 
pacity of the compressed air chamber: is less 
than the capacity of the barrel, the initial com 
pressed air pressure will be maintained in the 
barrel for only a predetermined extent of the 
movement of the projectile therethrough. Even 
under this latter circumstance the eñiciency of 
the gun of this invention is extremely high, as 
can be readily appreciated and is Ymuch higher 
than any now known in the art. . 
While the gun illustrated in the drawings is 

of the single shot type, it will be appreciated that 
it may be modified for use as a repeater type 
without deviating from the invention hereof. 
The work applied by a user to compress the air Y 
in the cylinder, so as to attain a desired pro 
jectile velocity, is relatively small as compared 
to conventional compressed air guns, thus vmak 
ing this gun one that can be easily operated‘anld 
one in which several strokes of the scissors pump 
are not necessary in order to build up a satisfac 
tory air charge to properly propel the pellet from 
the barrel. This results from the fact that the 
main factor regulating the velocity of the pellet 
is the mean eifective air pressure exerted on it 
during> its passage through the barrel, and there 
fore this gun can attain a pellet velocity equal 
to that of a conventional compressed air gun 
without the compression'of air in the cylinder 
‘chamber to as high a pressure as in a compressed 
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yair gun. -This is possible because there is no drop 
in the initial air pressure, as in compressed air 
guns where there is a substantial vdrop in the 
initial pressure during'the passage of the pellet 
through the barrel. Therefore, in >conventional 
compressed air guns .the initial pressure of the 
air charge must be high 'enough to provide an ef 
fective mean pressure edual to the initial pres-` 
sur'e vof the air charge in thegun of this inven 
tion,in order to obtainv substantially the same 
pellet-velocity. ' ‘ : . 

It will also be understood that the velocity 
and pressure characteristics of this gun could 
be altered >by varying such factors as the K factor 
of the spring, the length of barrel bore, the ca 
pacity of the chamber in which the air is com 
pressed, the weight of the shot or pellet and the 
pressure to which the air is to be charged. By 
properly co-ordinating all of these elements, 
various muzzle velocities can be attained, but in 
all cases the initial-pressure of the vair charge 
will be substantially maintained, as previously 

pointed'out. ' f "Y, 'In the embodiment illustrated in Fig. ‘7, an air 

compressing piston or'plun'ger |25 is >disposed in 
the forward portion of theI ycylinderV |5’ and has 
its rod'portion |21 connected toa pump mecha 
nismvof any suitable type suchfas‘the scissors 
mechanism p‘reviously'described. rAcheck valve 
|29 of any suitable type is disposed inthe cylinder 
l5’ rearwardly of the plunger |25 and forwardly 
of conduit means |3|, which connects the rear 
portion of the cylinder I5' with the barrel 9', 
behind a projectile 81’ disposed therein. A 
plunger 21', similar to the plunger 21 previously 
described, is slidably disposed in the cylinder 'I5' 
rearwardly of the check valve |29. Spring 43’ 
surrounds the rod 35' of the plunger 21' »and the 
rear end of the spring 43’ engages any suitable _ 
cylinder abutment such as ‘thewall portion |33. 
The plunger rod 35’ extends through the abut 
ment |33 so that the plunger'21’ can move toward 
and away from the> check’ valve |291 Suitable 
firing valve means |35 is provided for normally 
closing the conduit |3|`against the flow of air 
from the cylinder I5' to the barrel 9’. 
means |35 may be of any suitable type and may 
be actuated yin any desired manner, when the 
trigger of the gun is pulled, such asis shown in 
the previous embodiment or as shown in the 
applicant’s co-pending application for Mecha 
nism for Maintaining’A Substantially Uniform 
Muzzle Velocity for Pneumatic Guns, Serial No. 
762,391, ñled July 21, 1947, and now abandoned, 
so that the chamber between the check valve |29 
and the> plunger 21’vfmay be either partially or 
completely evacuated each time the trigger is 
pulled, in accordance with whetherthe gun is 
of the single shot orrepeater type. 
In operation the chamber between the check 

valve |29 and plunger 21’ is charged by operat 
ing the pump mechanism so as to cause the air 
compressing plunger |25 Vto compress air in the 
chamber between the check valve |29 and the 
plunger |25. When the'air-is compressed in this 
latter chamber to a suitable pressure the check 
valve |29 is >opened to permit the air charge to 
flow into the chamber between the check valve 
| 29 and the plunger 21'-’ By operating the pump 
mechanism and air compressing plunger |25 one 
or more strokes, an air charge of a relatively large 
pressure can be built up in the cylinder chamber 
between the check valve and the plunger 21’. 
When the force exerted by the air charge in this 
chamber exceeds the force exerted 'against the 

The valve ~ 



plunger*2'l'jb'y` the spring' 43',v the ,plunger 21’ 
will move rearwardly inthe cylinder in the same 
manner as ‘previouslyjdescri'bed until a balanced 
conditionis obtained between the spring and air 
charge. ̀ When the trigger is pulled so as to open 
the valve 135, to either >evacuate a portion of the 
air charge in the chamber or all of the air charge, 
in accordance with the valve and ñring arrange 
ment used, the compressed airwill flow from the 
cylinder chamber through the conduit ISI, and 
intoy the> barrel 'Q_' behind the projectile 81', to 
propel the> projectile from’the barrel as Vpreviously 
described.l As soon ̀ asjthe ,vaive |35 is opened 
so'> that the volume ofthe chamberisincreased 
andthe»pressure'ofî the air charge tends to de 
crease the plunger 2l’ will move forwardly, under 
the action of the spring 113’l to'reduce the volume 
of the chamber ras previouslyA described in the 
embodiment shown in Figs. l-5. In this way, as 
long rasthe valve |35 is open, the plunger'i21’ >will 
be moved by the spring 43’ to maintain the initial 
cylinder chamber air pressure in the barrel be 
hind‘- the projectile for at least a predetermined 
extent of >the movement‘of the projectile through 
the barrel.v As has been previously pointed out, 
this extent will depend upon the relative capaci 
ties of the barrel rand the charge of air which is 
evacuated from the chamber and i‘i‘ows into the 
barrel. y It the capacity of the air charge is less 
than the barrel, the initial air pressure will not 
be maintained throughout the entire extent of 
the movement of the projectile in the barrel, but 
if the capacity of the air charge is greater than 
the barrel capacity, then the initial cylinder com« 
pressed air pressure will be substantially maine 
tained until the projectile is discharged from the 
barrel; ‘ ‘_ ` 

It will thus be appreciated that with the gun 
of this embodiment, the efliciency and substantial 
maintenance of the'cylinder compressed air pres-y 
sure will'be maintained in the saine manner as 
previously described, but >in this embodiment’ a 
separate air compressing plunger orv piston is em 
ployed for compressing the air in the chamber, 
vwhich may be more'advantageou's in repeater 
type guns, although it will be readily appreciated 
that either embodiment may be used as either a 
single Vshot or a repeater vtype* gun. 
What is claimed is: y 

_ 1.,An air gun including a barrel adapted to re-'_ 
ceivc a projectile, a chamber for the receptionof 
a charge of _compressed air, normally closed valve 
means connected with said chamber andfbarrel 
and adapted to be actuated so as to communicate 
said chamber with a portion of" said barrel be'- .. 
hind a projectile disposed therein,A an element 
slidably connected withv said chamber for move 
ment toward and away from said valve means, 
movable plunger means disposed in said chamber, 
means providing a lost motion connection be 
tween said slidable element and said plunger 
means, means for moving said slidable element 
toward and away from said valve means sovv that 
said plunger means will move with-said element 
away from said valve'fmeans,` andH so“ that said 
plunger means can move relative-to said element 
when said element is moved toward said valve 
means, resilient means acting against the oppo 
site side of said plunger meanslfrom the charge 
of 'compressedl air and adapted to' be compressed 
byffmovement of said plunger' means caused by 
force exerted on said plunger vmeans by the com 
pressed air> so as to equalize Athe force applied 
against said plunger means byèïthe compressed 
air, and means for actuating'sa'id valve means so" 
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as to permìtthëscompr'essed air saidV chamber 
to íiow` into said >barrel portion, whereby said 
plunger and' resilient "means will substantially 
maintain the initial chamber compressed air 
pressure' inV said .barrel for at least a vpredeter 
mined extent of the'rriovement of the 'projectile 
tliróuglí thé .'b’aì'?èlt , i v 

_2. An air gun including a barrel adapted te rè 
ceive a projectile. _a cylinder, normally closed 
valve means in said cylinder adapted to be ac 
tuated' so as> to communicate a portion of said 
cylinder ron one side of said Valve means with a 
pcrtion'of seid berm behind a projectile disposed 
therein, means for> compressing air in said cylin 
der on said one side of said valve means, includ 
ing mcvabiefiiiuriger means, element siidaiiiy 
connected with said' cylinder vfor movement to 
war'd `and away ironi- s‘aid valve means. means 
providing 'a lost motion connection betweensaid 
siidabie eiement 'and `said mutiger means, means 
for moving said `slic'ialfile eleinént toward and 
away from Asaid valve means so that said plunger 
means will move With said element away from said 
valve means» and so“ that said plunger means can 
move relative to said element when said ,element 
is moved tCi'vva?dy Said Valve means, resilient means 
acting against the opposite side of said plungerY 
means from said Compressed air, said fésílïient 
means being preloaded or set so as to exert apre 
determine'd force` against said plunger means, said 
resilient means being' adapted tobe compressed 
by movement of said plunger' caused by force 
exerted. onsaid plunger by’s'aid compressed air" 
so as to equalize the force applied- against said 
plunger by the yc(impressed air, and means iii-f 
cluding a. trigger element actuating saidiìálifé 
means so as to permit the compressedaii‘ be 
tween said> plunger and valve means to iiow intö 
said barrel portion, whereby said plunger and 
resilient means Will silbstarltially‘ihaintaiñ thè 
initial cylinder cofiipreésédv air. pressure in Said 
barrel for atleastv a «predetermined extent of the 
movement o-f the projectile through the barrel. 

3. lAn air gun including a barrel adapted to r'e'_ 
ceive a projectile, a cylinder, normally closed 
valve means in said cylinder adapted to be' ac` 
tuatedv so as to permit a flow of air from cile side 
of` said. valve means toA said barrel behind a proà 
jectile »'th’ereir’i, cage means slidably disposed in 
said cylinder on the oneÍ side of saidv valve means'. 
a plunger slidablïy mounted in said cylinder be# 
tween said cage means and. valve means. means 
providing a lost’rmoti'on-> connection between said 
cagev means and plunger, a vspring disposed be 
tween` said plunger» and cageV means, means' forv 
moving said cagemeans towardand away' from 
said valve means‘so das to compress air between 
said plungerv andi valve means, said springv b 
arrangedv and. constructed se as to bëcOmpre ' 
sible by the movement ofr saidî plunger'aft‘er the' 
air compressed îbetw’een said valve means and 
plungerl has reached' a''predeterminedv pressure) 
whereby to ¿A equaliae‘ the f'o‘rc‘es' acting onea'ch 

_ side of.A said plunger, and means. foriV actuating 
Said Val-Ve l’rîealls' Sofás to’lïîéÍ-‘iili't tliè CÓÍi'ipi‘ëSSe'd 
air betWeeñ-said'plùngeië and` yvalve means to' flow' 
into said barrel' and" 'preset the projectile' there: 
from,4 whereby as the" compress'ed'` air" sai‘df 
Cylinder moves into Said’balrfel', s'áli‘d'v'plllnger'will 
be moved toward lsaid'val‘v‘e“ means by said come 
pressed spring, so as to maintain th’e' air' pres“`v 
sure 'in said barrellsubstantially equal" to" `the 
initial' compressed'ai’r pressure in' said' „cylinder 
fori at least: a predetermined Vextent-off‘tiiej 
ment of the projectile througli the barrel'. ‘ 
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4. An air gunni1~icludingl a barreLa cylinder 
adjacent l"saidv Ybarrel, .normally closed Vvalve 
means "irrsa'id cylinder „adaptedv to be actuated so 
as to'j'acommunicate' aipor’tion‘o‘f said cylinder 
alieadioif'lsaid valve means with a rear portion of 

' saidjloar'rel,Vv cage Ymeans ̀ slidably disposed in said 
cylinder ahead of said valve means and movable 
toward Vand away from said valve means, a plung 
er "slidably mounted in said cylinder between 
said valve means and' said cage means, means 
including a resilient element ' between> said 
plunger` andY Icage means providing a yieldable 
lost Vmotion `connection between said plunger 
and said cagemeans so that said plunger will 
move with said cage means when the latter is 
movedpgaway from said valve means "and so that 
said plunger can move relative 'to said cage means 
against or under the action of said resilient ele 
ment, means ,connected with said cage means for 

' moving the same in saidV cylinder, whereby when`v 
said‘plúnger is‘moved toward said valve means 
the air therebetween will be compressed and 
when _the pressure ofthe compressed air exceeds 
the force normally exertedV by the resilient ele 
ment onv the plunger; theplunger will move to 
ward ?the cage means and will compress said 
resilient element until an equal force is exerted 
on each side of the plunger by the'compressed 
resilient element and the compressed air, means 
'including a trigger adapted to be actuated after 
the air is compressed between the plunger and 
valve means so as to actuate said valve means 
and permit the compressed' air to flow into 
said barrel portion, and means for cooking said 
gun and positioning a projectile in said barrel for 
propulsion by said compressed air, whereby when 
a projectile is in said barrel the flow of com 
pressed air‘into the latter will cause the projec 
tile to move through said barrel toward the 
muzzle end thereof and whereby as the pressure 
of the compressed air in the cylinder between the 
valve means and plunger tends to decrease due 
to the llow of air into the barrel, the vresilient 
element will move the plunger toward said valve 
means so as to substantially maintain the initial 
compressed air pressure in the cylinder and 
barrel for at least a predetermined extent of the 
movement of theprojectile through the barrel. 

' 5. Ina iiuid operated device, a cylinder, nor 
mally closed valve means in said cylinder adapted 
to be actuatedso as to permit fluid to iiow there 
through, cage means slidably disposed in said 
cylinder on one side of said valve means, a 
plunger slidably mounted insaid cylinder be 
tween said cage means and valve means, means 
providing a lost mostion connection between said 
cage means and plunger s0 that when said cage 
means is moved away from said valve means said 
plunger will be carried thereby and so that said 
plunger can move relative to said cage means, a 
spring disposed between saidl plunger and cage 
means, and means for moving >said cage means 
and plunger toward and away from said valve 
means so as to compress fluid between said 
plunger and valve means, said spring being ar 
ranged and constructed so as to be compressiblc 
by the movement of said plunger after the air 
compressed between said valve means and 
plunger has reached a predetermined pressure, 
whereby to equalize the forces acting on each 
side of said plunger. 

6. In a fluid operated device a cylinder, nor 
mally closed valve means in said cylinder adapted 
to be actuated so as to permit a flow of fluid 
therethrough, cage means slidably disposed in` 
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12 
saidcylinder on one side of said valve means, a 
plunger slidably mountedlin said cylinder be 
tween said cage means rand valve'means, means 
providing a Vlost motion connection between said 
cage means and plunger, va springïdis'posed be 
tween said plunger and cage means, means for 
compressing fluid between said plunger and valve 
means, said spring being preloaded or set be 
tween said plunger and cage means by said lost 
motion connection means soV as to be compres 
sible by the movement of said plunger caused by 
the force exerted thereon by said compressed air 
only after said compressed air force has ex 
ceeded a predetermined value, whereby to equal 
ize the forces acting on each side of said plunger. 

7. An air gun including a barrel adapted to 
receive av projectile, a cylinder, normallyy closed 
valve means in said cylinder adapted to be ac 
tuated so as to permit a i'low of iluid from one 
side of said valve means to'said barrel behind a 
projectile therein, cage means slidably disposed 
in said cylinder on the one side of said -valve 
means, a plunger slidably mounted in said cylin 
der between said cage means and valve means, 
rod means having one end connected to said 
plunger and the opposite end connected with said 
cage means so as to provide a lost motion con 
nection between said cage means and plunger, 
whereby when said cage means is moved away 
from said valve means said plunger will be 
carried thereby and whereby said plunger can 
move relative to said cage means, a coil spring 
disposed between said plunger and cage means, 
means for moving said cage means toward and 
away from said valve means so as to compress 
air between said plunger and valve means, ad 
justable means connecting said rod with said 
cage means so as to preload or set said spring. 
whereby said springY is compressible by move 
ment of said plunger caused by- force exerted 
thereon by air compressed between said valve 
means and plunger only Vafter said force has 
reached a predetermined value, so as-to equal 
ize the forces acting on each side of said plunger, 
and means including a trigger element and 
hammer means for actuating said valve means 
so as to permit the compressed air between said 

' plunger and valve means to flow into said barrel 
and propel the projectile therefrom, whereby as 
the compressed air in said cylinder moves 
through said valve means into said barrel said 
p1unger will be moved toward said valve means 
by said spring so as to maintain the air pres 
sure. in said barrel substantially equal to the 
initial compressed air pressure in said cylinder 
for at least a predetermined extent of the move 
ment of the projectile through -the barrel. 

WILLÍAM s. WELLS. 
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