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The invention described herein may be manufactured
and used by or for the Government for governmental
purposes without the payment to us of any royalty
thereon.

The present invention relates to a device. for purging
noxious gases from the bore of a gun barrel,

More particularly the invention relates to a device for
evacuating noxious gases from the muzzie end of the
barrel of an artillery piece.

The utilization of artillery weapons on tanks and other
self-propelied combat vehicles having closed cabs and
turrets for the accommodation of the gun crew has given
rise to the serious problems of asphyxiation caused by
the escape and blow back of noxious gases through the
breech and into the enclosed space occupied by the crew.
In the larger semi-automatic type weapons, great volumes
of noxious gases are formed by the explosion of the pro-
pelling charge. Although some of the gases escape by
way of the muzzle after the projectile has left the bore of
the weapon, a goodly portion of the gases remain in the
bore as the gun recoils in its mount. Upon counterrecoil
a cam arrangement usually actuates an operating crank to
open the breech block. At the same time, extractor
mechanism mounted on the breech. block ejects the car-
tridge through the open breech and into the enclosed
space. The act of ejection also “drags” with it a large
portion of the noxious gases remaining in the bore thereby
resulting in great discomfort and serious danger to the
gun crew. :

Various devices such as, for example, one in which a
stream of compressed air is directed into the breech end
of the weapon at the precise moment that the breech is
opened have been tried and found ineffective. These
devices are known to be complex, unwieldy and extremely
cumbersome. Additionally, they usually depend for ac-
tion upon a complex system of valves and require a
source of air under pressure, a source of power and are
generally unsatisfactory for field use.

It is accordingly a primary object of this invention to
provide a device for evacnating the bore of a weapon
which is simple, effective, and free of the defects prevalent
in prior art devices.

It is also an object of this invention to provide struc-
ture for evacuating the bore of a weapon which can be
readily mounted on existing gun barrels, and which is
instrumental to prevent the escape of noxious gases from
the breech end and into the gun turret.

It is also another object of this invention to provide a
chamber mounted adjacent the external surface of the
barrel of a weapon close to the muzzle end thereof, for
trapping a portion of the noxious gases under pressure
until the breech block slides open, whereupon the expul-
sion of the trapped gases to atmosphere by way of the
muzzle, drags along the noxious gases remaining in the
gun Dore.

. . .. . ~ 7
It is still another object of this invention to purge the
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the muzzle end thereof, by inducing a flow of gases axially
forwardly in the bore by aspiration.

It is also a further object of this invention to provide
a chamber concentric about the gun barrel and adjacent
the muzzle thereof, construcied and arranged to trap a
portion of the noxious gases under pressure, and to release
the trapped gases into the barrel and out of the muzzle as
the breech bicck is opened, whereby an aspirating effect
is created to suck clean air into the breech end to mix
with and to sweep the noxious gases out of the muzzle end
of the gun barrel.

With these and other objects in view as will herein-
after become apparent as the following specification
develops, reference is made to the accompanying drawing
forming a part of the specification and wherein:

Figure 1 is a view in longitudinal elevation of a gun
barrel modified to incorporate the device of the instant
invention, and with the breech ring and block schemati-
cally illustrated.

Figure 2 is an enlarged partial longitudinal section of
the gun barrel illustrating the manner in which the novel
device is mounted thereon.

Figure 3 is a transverse section taken on lines 3—3 of
Figure 2.

Figure 4 is a view taken on line 4—4 of Figure 3 and
illustrating a preferred leaf spring-type one-way check or
flap valve to control the admission of gases to the trap
chamber and

Figure 5 is an enlarged sectional view of the valve of
Figure 4 in closed and open (dotted lines) position, and
including a stop ring to check the valve travel and prevent
undue distortion.

Referring again to the drawing wherein the same refer-
ence characters have been used to identify like or similar
parts throughout the several views, reference character 1
designates a gun barrel, fitted with a breech ring 2-in
which is vertically slidable a breech block 3. Reference
character 4 represents a breech block crank operating
mechanism mounted on a splined shaft 5, and 6 a tubular
spring housing to house a breech closing spring  (not
shown). Since the breech block operating mechanism is
not pertinent to an understanding of the invention, and is
of the standard and well known variety common, for
example, in the 76 MM-M1 gun, it has not been ithus-
trated in detail. The operation of the portion of the gun
described above is briefly as follows. ,

The breech is opened when the breech block is manu-
ally or automatically lowered by an operating handle or
crank secured to splined shaft 5 at the left side of the gun.
Means are provided to lock the breechblock in this posi-
tion, and as the cartridge is forced into the gun chamber
the breechblock is unlocked and is automatically raised
and moved to closed or battery position. When the gun
is fired the barrel recoils and upon counter recoil the
operating crank 4 is engaged by means provided on the
mount, to rotate splined shaft 5, to in turn lower the
breech block 3. The lowering of the breech block actu-
ates extractor mechanism in the well known manner to
eject the cartridges from the open breech, thereby per-
mitting noxious gases to escape by way of the breech into
the enclosed turret as previously described.

The device to prevent the escape of noxious gases by
way of the open breech may be applied to any existing
barrel in the following manner. The forward end of the
barrel 1 is miiled or turned down to provide an exterior
stepped surface of diameter generally smaller than the
largest outer diameter of the barrel. The stepped sur-
face comprises a forwardmost smooth cylindrical por-
tion 8 of smallest diameter extending for a short distance

o rearwardly of the muzzle end of the barrel and merging

into a threaded portion 10 of a length equal approximate-
ly to-its diameter. Rearwardly of threaded portion 10
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the barrel is formed as a cylinder 12 of again slightly
larger diameter, extending rearwardly for a short distance
and ending in a shoulder 14, from which there extends
rearwardly for almost the entiré remainder of the stepped
exterior surface, a smooth cylindrical portion 16 of slight-
ly enlarged diameter, ending in a threaded portion 18 of
small axial extent and terminating in a shoulder 20 de-
fining the forward extent of the unmilled portion 22 of
the barrel.

In assembling the members forming the gas trap cham-
ber upon the barrel, an internally threaded ring or head
24 screw-threadedly mates with threads 18 on the barrel
to tightly abut shoulder 20. Ring 24 is formed as a heavy
rear portion 26 coextensive with the threaded portion
and of a diameter larger than that of the barrel, and

_integral therewith is a forwardly extending portion 28 of
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the same outer diameter as the rear portion but of larger

inner diameter to provide an anfular space 30 there be-
tween and the outer surface of cylindrical portion 16.
A sleeve 32 slightly longer than thé longitudinal extent
of cylindrical surface 16; is concentrically disposed about
surface 16 to form therewith an annular extension 34 of
space 30. The outer surface of sleeve 32 is reduced in
diameter adjacent its rearward end for a limited extent
as at 36, and is adapted to slidably, though tightly engage
the inner surface of ring portion 28, there being a small
gap 38 formed between opposed vertical surfaces of por-
tion 28 and sleeve portion 36 to permit limited longitudi-
nal expansion of sleeve 32 when heated by noxious gases
confined therein as later to be described. A gas sealing
ring 40 press fitted within and adjacent the rear end of
sleeve 32 and tightly engaging the barrel surface prevents
the gases from leaking past the slip joint formed by re-
diiced sleeve portion 36 and ring portion 28.

The forward end of space 34 is sealed by a ring 42
having an inner bore 44 of enlarged diameter adapted to
snugly engage cylindrical portion 12, and a threaded por-
tion 46 adapted to screw threddedly mate with a rear por-
tion of threads 10. The outer surface of ring 42 snugly
engages the inner surface of sleeve 32 adjacent its forward
end, and may be secured thereto as by welding to insure
a gas tight seal. Pins 48 are received in recesses formed
in the outer surface of ring 42, and extend radially out-
wartdly to be engaged by a spanner wrenich for tightening
purposes in the well known manner. - A lock nut 50 hav-
ing threads 52 to maté with the remaining portion of
thireads 10 abuts the forward end of ring 42 and is tightly
scréwed into place to securély fasten the parts together.
Means (not shown) may also be provided to lock together
nut 52 and ring 42 against latéral displacément when the
gun is firéd.

Tn order to permit the noxious gases to travel from the
barrél to annular space 34, the barrel is provided with
equally-angularly spaced forwardly and outwardly in-
clined (relative to the gun bore) inlet gas passages or slots
54 of substantial diameéter. Appropriate one-way check
valves aré provided to permit the gases to gain access only
to space 34. In the illustration disclosed, these valves are
seen as laminated leaf type spring members 56 (2 layers
shown) lying flatly in recessés 58 formed in the inner wall
of space 34 and extending. slightly forwardly and rear-
wardly of each slot 54. The spring members are securely
fastened to the outer barrel surface in approximate radial
alinement with the rear ‘end of slots 54 as by screws or
studs 58, so that the valve members when acted upon by
the gases under pressure from the bore aré inclined up-
wardly and forwardly. A Ting stop mémber 60 snugly
engaging the inner wall ‘of §le¢vée 32 has an inner face 62
inclined to corréspond with iriclination -of the valve mem-
bers 56 in open position to prevent their bénding and dis-
tortion. Although other type check valves may be suit-
able, such as for example spring pressed ball type valves,
this Tatter typeis profie to excessive carbonization becatise
of the ‘point- contact presented. The present type Valve
as illustrated is preferred since each blast of fioxious gases
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directed against the lower face of the leaf spring tends to
“wash” away any carbon deposits left by the previous
blast. The gases are permiitted to leave space 34 by
means of a plurality of equally angular spaced outlet gas
conduits or ports 64 extending through the wall of the
barrel adjacent the forward end of space 34. Ports 64,
as shown, are inclined inwardly and ferwardly relative to
space 34 to direct streams of noxious gases back into the
gun bore and toward the muzzle end of the barrel.

The operation of the device is readily apparent. When
any weapon is fired the pressure of the expanding gases
are at a maximum adjacent the breech end, dropping off
gradually as the muzzle end is approached. Soon after
the projectile leaves the muzzle end of the gun, the pres-
sure in the gun bore, of course, drops rapidly. It has
been found moré effective-to place the evacuating device
as close to the muzzle ds possible, the distance rearwardly
of the gas intake ports depending on whether a low or
high pressure gun is involved, the size of the bore and the
nature of the propellant used.. Additionally the size of
gas intake and outlet ports, and the volume of the gas
trap chamber may also vary depending on the variables
previously mentioned. As a general rule the gas intake
ports are made substantially larger than the outlet ports.
In the illustration shown the gas intake ports have been
placed approximately 25 inches rearwardly of the muzzle,
and the outlet ports are approximately one third the size
of the inlet ports. Additionally the obliquity of the gas
ports is such as to follow the natural flow of the gases,
although it is clearly within the purview of the invention
to incline the ports in any desired direction. As the pro-
jectile travels up the barrel bore and passes the intake
orifices 54, the pressure of the expanding gases force leaf
spring valves 56 to turn counterclockwise until the stop
members 60 are erncountered, thereby permitting a pot-
tion of the noxious gases to be trapped in annular space
34. As the projectile approaches the muzzle, the gun is
in recoil, and upon counterrecoil the breech block is slid
downwardly automatically; as previously described, there-
by opening the breech end to permit clean air to gain
access to the barrel bore. At this time the projectile has
already left the gun borée and the pressure in the bore
has dropped below that existing in the gas trap chamber
34, whereupon the gases exit from ports 64 as jets which
travel rapidly toward and out of the muzzle. The suction
adjacent the muzzle caused by the aspirating action of
the fast moving jets, draws the clean air through the
entire length. of the bore, mixing with and dragging the
noxious gasés out of the muzzle end and to atmosphere.

An alternative structure to that illustrated in Figures
1-5 contemplates an arrangement whereby the need to
drill the forward set of oblique slots in the gun barrél is
eliminated. In this alternative arrangement, the struc-
ture forming the slip joint for sealing the rear end of
the trap chamber, and the inlet holes and valving aré
the same. However thé forward end of tube 32 is sealed
off by a ring having its outer surface emngaging the inner
surface of tube 32 and its innmer surface engaging a
rearward portion of the threaded forward end of the
gun barrel. The sealing fing is provided with a plurality
of equally angularly Spaced longitudinal slots parallel to
the axis of the gun -barrel, and is held in place by a
lcck nut engaging the remaining portion of the threaded
forward end of the .gun barrel. The lock nut is pro-
vided with an annular recess in its rearward face, and a
plurality of slots arranged to conform to the spacing
and number of the slots in the sealing ring. The for-
ward end of the slots in the lock nut are inclined in-
wardly so that gas jets emerging therefrom sweep for-
wardly and across the muzzle opening of the gum to
induce by aspiration a forward axial flow within the
gun bore. The annular recess in the lock nut is pro-
vided for ready assembly of parts without the need for
close alining of corresponding slots. Suitable means such

as an O-ring may be used to insure a gas-tight seal
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between contiguous opposed faces of the lock nut and
sealing ring.

It can readily be seen that the device illustrated in
the drawing, and the above explanation describes struc-
ture, which is simple, free of the defects of prior art
devices, and effective to purge the noxious gases from
the bore of a weapon by expelling the gases by aspirat-
ing action from the muzzle end of the barrel. The illus-
trated device is merely exemplary, and it is apparent
that certain changes such as those before mentioned
clearly fall within the purview of the novel apparatus.
Also within the purview of this invention are aspirator
controls which may take the form of variable orifices
or cut-off slide valves either pre-set or set to be auto-
matically operated by and in synchronism with the
mechanism which operates the breech block.

Other modifications to the structure disclosed are ob-
vious and may bes made without departing from the
spirit and scope of the invention as set forth in the sub-
joined claims.

We claim: :

1. A device for aspirating noxious gases from the
muzzle end of a gun barrel comprising, means forming
a pressure tight chamber fixed to the exterior surface
of said barrel and adjacent the muzzle end thereof, there
being a first inlet passageway from the bore of said bar-
rel into said chamber rearwardly of said muzzle end,
there being a second outlet passageway from said cham-
ber to said muzzle end, said second passageway inclined
forwardly and inwardly relative to the exterior of said
barrel to produce fluid flow in a forward axial direction
in said barrel bore, and one way valve means in said
first passageway limiting flow of fluid from said bore
to said chamber.

2. A device for aspirating noxious gases from the
muzzle end of a gun barrel comprising, means forming
a pressure-tight chamber fixed to the exterior surface of
said barrel and adjacent the muzzle end thereof, there
being a plurality of equi-angularly spaced inlet passage-
ways from the bore of said barrell to said chamber rear-
wardly of said muzzle end, there being a second plu-
rality cf equiangularly spaced outlet. passageways from
said chamber to said bore and intermediate said first
passageways and said muzzle end, said second passage-
ways inclined forwardly and inwardly relative to the
exterior of said barrel to produce fiuid flow in a for-
ward axial direction in said barrel bore, flexible leaf
spring valves overlying said plurality of inlet passage-
ways and fixed at one end only to allow fluid to enter
said chamber but prevent flow of fluid through said inlet
passageways to said bore.

3. The combination with a gun barrel of means con-~
centric about said barrel and adjacent the muzzle thereof
forming a pressure tight chamber, there being a first
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plurality of apertures from the bore of said barrel to said
chamber, there being a second plurality of apertures
forwardly of said first plurality leading from said cham-
ber to said barrel contiguous the muzzle thereof, one
way valve means controlling the flow of noxious gas
through said first plurality of apertures in a bore-to-
chamber direction only, said second plurality of apertures
inducing a forwardly axial flow in the bore of said barrel,
said first plurality of apertures being forwardly and out-
wardly inclined relative to the bore of said barrel, said
second plurality of apertures being rearwardly and out-
wardly inclined relative to said bore.

4. The combination recited in claim 3, said first plu-
rality of apertures of substantially larged diameter than
the diameter of said second plurality of apertures.

5. The combination recited in claim 3, said one way
valve means comprising a plurality of flexible laminated
leaf springs overlying said first plurality of apertures,
said springs secured at one end only to the outer surface
of said barrel.

6. A device for aspirating gases from the muzzle end
of a gun barrel comprising, a pressure tight chamber
secured concentrically about the exterior surface of said
barrel and adjacent the muzzle end. thereof, there being
a plurality of inlet apertures rearwardly and inwardly
inclined relative to the exterior of said barrel, a plu-
rality of flexible laminated leaf spring valves overlying
said inlet apertures, said valves fixed to said barrel at
one end only, there being a plurality of outlet apertures
from said chamber adjacent said muzzle and forwardly
of said inlet apertures, said outlet apertures forwardly
and inwardly inclined with respect to the exterior of
said barrel and of substantially less diameter than the
diameter of said outlet apertures whereby static pressure
at the muzzle end of said bore is reduced to allow flow
of fluid from breech to muzzle of said barrel.
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