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: 5 Claims.

My invention relates to guns, and more par-
ticularly to guns powered by air under compres-
sion,

Among the objects of my mvention are to pro-
vide a novel and improved alr gun which is self-
loading,

Additional objects of my mvention 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 v1eW of a pistol
embodying my invention,

Figure 2 is a longitudinal section through the
pistol of Figure 1, in condition for firing,

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,

Pigure 4 is a section in.the plane 4—4 of Flg-
ure 2;: .

Tigure 5 is a sectlon in the plane §—5 of Fig-
ure:3;

Flgures 6 and 6a are comparative views, magm-
fied in part and depicting the features and man-
ner of functicning of my improved piston,

F1gure 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 t0.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 necessa.rlly 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 II to the underside of

which is affixed the cylinder 13 of a pump for .
45

compressmg the air employed as the source of
power in'the gun. This cylinder carries a trough
or channel member 15 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 {1 of the pistol is
attached.

The gun barrel is provided with a sight le at
the- muzzle end thereof, while the rear or breech
end .of the barrel is provided with a groove 21~
for the reception of a plurality of shot 23, - The
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rear end of the-groove is connected by a well 2§,
to the bore 21 of the barrel at a point to the
rear of the firing position 28 of a shot in said
barrel. The hore of the barrel extends through-

- out the entire barrel and is adapted to slidably

receive a breech pin 31 through the breech end
thereof. i

The pump cylinder 13 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 4i 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 cham-
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 p1vota11y sup-
ported a pair of levers. -

One of these levers 51 is provided with a forked
end 53 which straddles a section of reduced di-

.ametér in the protruding end of the breech pin

31, 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 51 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 6i of this

.control arm is turned upwardly.

The other lever 63 enables control of the valve
39 from g 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 61 connected to or forming a part of the
trigger and slidably supported in the channel 5.
A front extension 68 of this connecting arm is
turned upwardly to provide a slidable support for
the arm:or hnk 59 connected to the breech pin
lever,
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The pump, in addition to the cylinder 13 al-
ready described, includes a piston Tl recipro-
cally mounted in the cylinder, and a piston rod 13
connected to the piston. The piston is disposed

with its work-surface facing the cylinder and 5

wall 38, while the piston rod which is pivotally

connected to the piston, extends a substantial

distance beyond the open end of the cyhnder
At the mizzle”€dd of the gun'barfel,: I pro-

vide a depénding-lug 15, to whith- is*pivetally - 10

connected one end of a pump lever 71 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-portién~gt -
at substantially right angles theréto; extendmg
across the open end of the cylinder and termi-
nating in a trigger guard 83 which séfves the
added purpose of a hand grip to facilitate 1ha-
nipulation of the lever.

20
The protruding end of the piston Tod is pivot-

ally secured to that portlon ‘19 of the lever run-
nmg alotig the gun “barrel, and at & point close
to the fulcrum of the lever. 'THis portlon of the

lever is of channel constriiction to receive the o5

pistén Tod and ehable the Tever t6 fit shiugly
up againgt the gun barrel when in'its closed posi-
tion asindicated in Figure 2.

In the puinp assembly, thus far descrlbed the
line of dead cénter connectsv the pivot end of the.
piston rod and the fulc i peint of the pump
lever, "'When the. ' “is ‘of “substahtial di-
ameter the line of dead center lies at a sufficient
angle to the gun rel, Ko thit the point of con-
néction of the rod to thé Iever ‘will travel just
slightly beyond dead’ ¢ nter wh 11" the. piston
reaches the end of its' compressmn stroke. Under
the ‘efféct of the @ir, theh Tnder compreSSzon
the. plston is” autoihatically locked tinder ¢om-
pressmn )

The length of thé plston fod is. preferably such
thdt on the compressmn ‘stroke, the: piston will be
urged to within a véry small fraction ‘of @n inch
of the ehd wall of the cyhnder ‘while on the in-

take stroke of the pump, tha,t is: When the pump: 45

handie is swuhg outwardly to its maximum ex-
tent, as is detérmined by the piston rod stnkmg
against the lower edge of the lug: 15 (Figure -3y,
the pIStOIl Wlll be partlally w1thdrawn from the

open cnd of the cyhnder By such wmhdrrawa.l 50"

the ‘piston, it ‘will be noted -i$ -caused to- engage
the tarned up end-§4 of the arm 59-and carry the
same along wn;h i, This. has the: efﬁect of with-
QI'a,WIng the breech pin a- ‘distance -sufficient to

expose the bore 27 of thebarrel, to the well 25 and: 55

permlt of the entrance -of a shot-from the grodve
21, Upon restoration -of ‘the pump lever to -its
closed pos1t1on the air confined-inthe cylinder
will be-compressed, while at the'same time, sthe

firing pin will be permitted-to move forwdrd t0: g

its normal position and-thus place-the shot-atthe
proper position in-the barrel for-firing.~ The lever
11 locks the pin in-this position.

‘The pump of my improved sair:guh embodies

additional features-of -considerable imporfarice,.g5.

and-in the further -discussion-of - my :invention,
these features will be stressed.

The particular :pump -described isof :a ‘type
known asa-single stroke:pump. " In apump-of this
type compressmn is realized-by-one-compression
stroke of the plston -at the end' of ‘which stroke,
the p1ston is: locked in: posmon and s-relied-upon
to functlon -as -a valve An precluding -loss - of -air
from the cyhnder “While stich pumps- are -not

cominon, wherever they have been used, it hasi75

4

been the practice to so desigh 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 invariably employ
expansible cups of rubber or leather, is so great
that a piston of substantial diameter would re-
duire considerable expenditure of power to recip-
rocate the same, even on 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-

siderably above that in response to the lateral

5 spreading force of the air as it Is compressed.
+Thérefore, in order to realize high compression

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 £o. be
considered in the design of pumps of this charac~
ter; are no-longer-a- limitation on their: design.
“By constructing. ai pump of substantial diam-
eter, it is possible to compress a large volume of
air into an exceedingly small space,’ with-buf.a
viery short: stroke’ of the piston. Therefore; the
pump cylinder may be designéd to have: a’ rela<

- tively short longitudinal--dimension,: and: this.

has the very material advantage of enabling the
application of a pump of the singls stroke typsto
a pistol; which by its very nature is of a relgtively
short longitudinal dimetision, wheress: o pump

5 havinig a-long: stroke: could "hot: very weéllibe

adapted thereto:

My improved pisten T1; which renables ane-to
accomplish such: 4 radical design: in this “type of
pump, comprises a cup-shaped element 85 :of

40 metal or the:like, having & eylindrical ‘surface

closely but not tightly fitting the interior of the
pump: icylinder, and a- central perforated Iug 87
to'which 'the pistont rod 13 may be pivotally-con=
nected. Thé ‘outer c¢iveular-face of this élement
has a short threadéed stud ‘89 -extending centrally
therefrom.

Mounted on this ‘stud,;:i§ a disk 9% ‘of rubber-
1ik& material held in-compression against the face
of thé cup-shaped element 85 by & metal ‘com-
préssion disk ‘93 threaded to the stud. ““The rab-
ber- like ma,terlal is preferably of artfﬁcial rub-

calr formed from an acetylene derivatwe known

ag 3 polynier of ohe of the vinyl Halides. "This ma-
terial Fas an- exceedingly Tow ‘coefilcient “of “fric-
tioh and ig’ essenmally unaffécted by oilg or hubri-

céfits.. The rhdius of‘the’disk 91 'of this nigterial
is‘greater than that of the compréssion ‘disk 93

0 -by an amount substantially equal to the thickness

of ‘theé compression ‘disk; to form a rith 98, ottt
whet'the'piston Is assembled in the cylinder, the
rim “will ‘bé ‘fofeed “Over betwéen “the periphers]
rim- of “the compression ‘disk 93 and the. cylinder

-wall“Where it will 't snugly but not’ ‘tightly.” "Un-

der the mrcumstanCes, the edge of the rubber -like

ﬂof thet p1ston “The pistori 1§ thus egpabile of prac-
tically freg movement in”the cylinder if the &b~

70 sénce of air under ‘confinement therein.

Such freedom of movement is enhanced by
préferably bhéveéling glong that “eircumferential
edge 85 of the disk 93; bearing against-the tisk
91, so that when the disk 91 is-placed unter com-

spression’ by the compression . disk, the ovérhang. -
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ing portion or rim 94 will be forced to bend-in the
direction of the compression disk and away from
the cup-shaped element 85. -

When assembled in the cylinder, an annular
space 87 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 84 to the rear and into the annular space
87 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 com-.

pression stroke, such sliding of the rim 84 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
aisl.linst this rim in the direction of the cylinder
Wi

The pressure of the compressed air, under the
above circumstances, must, therefore, be directed
exclusively in a longitudinal direction causing
the rim 84 to swell and tightly pack the space
between the compression disk 83 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-
‘ures 6 and 6a 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 s 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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a very stiff and powerful spring. It is preferably
so designed that at the end of the compression
stroke of the piston 71, 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 desiréed.

To derive the most beneficial adva.ntage 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 maxxmum
pressure behind the shot at the instant of firing,
I have developed a novel and improved restrainer
88 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 101 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 103 having a rounded
end 195 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 eénd 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-
talned. To this end, I provide a hole 107 in the

-end wall of the plug, through which an adjusting -

screw 109 may be passed and threaded into the .
stem of the pin 103. 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 (ii. This casing ex~
tends over the grooved portion 21 of the gun bar--
rel, cooperating therewith to form s magazine
for holding the pellets in the groove provided
therein, and to the rear of the magazine, the
casing carries a rear sight 113.

From the description of my improved gun, it
will be apparent that the same is capable of ful-
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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“Telaim: '

LA compressed air -gun comprising g “barrel,
&' pump gssociated therewith including a‘cylinder
Having an'open-end -and supported adjacent said
barrel with-its closed end toward the breech -end
of ‘thé gun, a léver pivoted adjacent the muzzle
end:-of said barrel, said léver in ohe extreme po-
sition-of swing having a ‘portion ‘disposed substan-
tially - pardllel 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 &t one énd to
siid piston-and at its other end to an intermiediate
point-6n said’lever lying just slightly beyond &
line joining the pivot axis of said lever and the
piston rod-connection to said piston, in the direc-
tlon-of said bariel, when' said piston ‘is at the
end -of -its ‘compression stroke, a slidable breech
pin normally held at the firing position of g shot
in‘said barrel, and adapted to be withdrawn suf-
ficienitly ‘to ‘expose the interior of said barrel ‘to
a ‘féed -opening, and means connected to said
breech ‘pin and -extending between the ‘opsn end
of -said ‘¢ylinder and said léver, in the.path of
movemeént of said piston on’its intake stroke for
effecting ‘such withdrawal -of the bresch pin .to
automatically 1osd said ‘gun during the operation
of ‘said pump.

‘2.°In-an air gun, a gun ‘barrel havmg a feed
opériing theréin for the entrance of a shot into

said barrel for subsequent placement at the firing

position 'in-said ‘barrel aliesgd of said feed open-
ing, a breech pin slidable in said barrel, means
normally urging said breeth pin to said firing po=
sition, s pump ‘associated with said gun, and in-
cluding ‘4 punip cylinder and a piston therein, and
means gcted upon by sdid pump piston for tem-

porarily retracting said bree¢h pin sufficiently to

expose said barrel to-sdid feed opening.

‘3. In 'gn air ‘gun, & gun barrel Having a fesd
opening therein for the entrance of ‘a shot into
said barrel for subsequent placement ‘at the fir-
ing position in said ‘barrel shead of said feed

opening, a breech pin slidable in said barrel and-

normally blocking sdid feed opening with one end
of 'said pin 4t said firing position, a pump ds-
sociated withisaid gun, and ineluding o pump cyl-
inder-and 3 piston therein, and nieans acted upon
by said punmip piston at the end of an iritake ‘stroke
of sdid pump for withdrawing said brééch pin suf-
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ﬁcienf;ly%o expose-safd: feed “opening: ard- admft.'
g-8§hot'into sdid barrel, o
4. In an air gun, a gun‘barrél “having & féed -
opefing: thereiri’for: theéntrance of ‘a-shot-into
said barrel foi~subseguent placement at the fir-:
ing position ‘in-safd ‘barrel -ahead of “said “feed
opeéning, *a brfeéch “pin ‘slidable 1in -said “Barrel, -
mearignormally-urging said breech pinrto said fir-
ing-position and-simultanéously ‘causing’ the-same
to blocksaidfeed opening; & punip dssociated with
said gun,~and means-gcted “upon by-safd-pump
at' the' termination of “an “iritake-stroke-of *said-
pump for‘withdrawing sald breech-pin-suficiently
to‘expose-saidiféed-opening and admit “8-shot into
said barvel. -
5. In gn-air-gun, g "gun “barrel having ‘4 feeéd
openingitheérein: for thé-entrande- of ‘g’ shot‘into
safd>parrel for-subséquent: placement -t the:fir- -
ifg ‘position in said barrel -ahedd of “said ‘feed -
opening, a breech pin slidable in said barrel and
having “an énd:protruding * theréfrom, -a «spiing
pressed-lever-engaging 'said protruding-end-and
normally wrging-saidbréech pin to said firing po-’
sition, a-single-stroke-pump-associated: with said -
gun,-and ineluding an open-“end: pump cylinder’
and-a piston therein, said piston-being: ddapted to
be-partially withdrawn: from'the open-end: of said
cylitider-df the end 6f:the intake-strokeé thereof,
and-ga-slidable link conhected: at-one-end to-said

- lever-and having itscother-end: turnéd up in’front-

of ‘the opén-&nd- of -sald: cylindér:in: the- path of
movement of said piston. ‘ )
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