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9 Claims. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 
This invention relates to a recoil check and bar 

rel accelerator for machine guns and similar 
automatic weapons of the moving barrel type. 
The purpose of this invention is to provide a 

recoil and barrel accelerator for barrels of the 
recoiling type which is especially adapted to per 
form its normal function independently of the 
guide bearing for the muzzle end of the barrel, 
In the prior art, barrel accelerators have been 

used in conjunction with recoiling barrels where 
in the guide bearing for the muzzle end of the 
barrel formed an integral part of a accelerator 
chamber, this arrangement, however, presents 
serious disadvantages due to the fouling of the 
barrel portion exposed to the gases in the acceler 
sation chamber with consequent seizure of the bar 
rel by the muzzle guide bearing and accompany 
ing in Operation of the Weapon. This disadvan 

e may not be eliminated by increasing the 
Clearance between the barrel and barrel guide 
bearing for if the clearance is made sufficiently 
large to overcome the difficulty the gun will be 
rendered inaccurate because of the improper 
bearing and therefore guiding relation between 
the guide bearing and barrel, 

It is an object of this invention to provide a 
barrel accelerator organized to form a guide bear 
ing for the muzzle end of the barrel that will not 
be subjected to the corrosive and fouling effect 
of the gases collected in the acceleration cham 
ber. 

It is a further object of the invention to ten 
porarily confine the gases of each explosion in an 
acceleration chamber and utilize them to accel 
erate the normal recoil of the barrel through a 
piston effect upon the muzzle end of the barrel 
Without likelihood of seizure of the muzzle of the 
barrel by the walls of the acceleration chamber 
through fouling. 

It is still a further object of the invention to in 
crease the energy of recoil of the barrel by func 
tionally increasing the cross sectional area of the 
muzzle of the barrel acted upon by the gases col 
lected in the acceleration chamber. 
A still further object of the invention is to em 

50 ploy a deflection disk and recoil check in serial 
relation with the accelerator. 
Another object is to provide a free discharge 

the heating and fouling effect of gases trapped by 
restricted discharge Openings. 
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opening rearwardly and forwardly of the boosting . 
chamber to eliminate pre-ignition and flash of 
unburned gases or other combustibles and to avoid 55 

Still another object is to provide a barrel bear 
ing with minimum bearing contact; such as a 
needle point or spline bearing, to aid in avoiding 
heat transfer and consequent binding of the bar 
rel by expansion. 
The specific nature of the invention as well 

as other objects and advantages thereof will clear 
ly appear from a description of a preferred en 
bodiment as shown in the accompanying draw 
ing in Which: . 

Fig. 1 is a view in longitudinal section of the 
recoil check and barrel accelerator of this in 
vention attached to the muzzle of an automatic 
weapon of the recoiling barrel type. 

Fig. 2 is a section taken on the line 2-2 of 
Fig. 1. 

Fig. 3 is a Section taken on the line 3-3 of 
Fig. 1. 

Fig. 4 is a longitudinal sectional view of the 
muzzle portion of a modified barrel showing how 
a barrel may be formed to be received in direct 
bearing relation to the muzzle bearing. 

Referring now to the drawing by characters 
of reference and more particularly to Fig. 1 there 
is shown the muzzle end of a recoiling barrel O 
disposed within a barrel jacket it as is well un 
derstood in the art. 
A cylindrical barrel guide sleeve 2 of suitable 

heat resistant substance provided with an in 
Wardly directed flange 3 at its rear end and an 
interiorly threaded reduced bore 14 at its for 
Ward end is sleeved over the muzzle of the barrel 
0 with the flange 3 engaging the exterior of 

the barrel and the reduced threaded bore 14 se 
cured to the barrel through interthreaded en 
gagement With exterior threads 5 on the muzzle 
end of the barrel. In this manner a gas sealed 
joint is effected between the muzzle of the barrel 
and the sleeve. The cylindrical portion of the 
guide sleeve i2 is disposed in non-contacting rela 
tion with the barrel whereby conduction of heat 
between the guide sleeve and barrel is reduced 
to a minimum. The exterior forward end of the 
sleeve 2 is of reduced diameter as indicated at 
6 for a purpose made apparent heleinafter. 
While it is preferable to use a guide sleeve as ex 
plained it will of course be understood that the 
barrel itself may be used as the guide Surface, in 
which case the sleeve 2 shown could be Consid 
ered an integral part of the barrel functionally, 
and the muzzle portion of the barrel O’ would 
be formed as shown in Fig. 4 to be directly re 



2. 
ceived by the bearing 9 hereafter described in 
greater detail. 
A housing for the acceleration and recoil check 

gas chambers comprising a generally cylindrical 
tubular member 7 is secured to the muzzle end 
of the jacket in any suitable manner. In the 
form of the invention disclosed the rear portion of 
the member is inserted within the muzzle end 
of the jacket to a position where its rear end 
is in Substantial registration with the flange 3 
of sleeve 2 and is secured to the jacket as by the 
threads 8, although it will of course be obvious 
that any conventional locking means may be em 
ployed to effect the desired interlocked relation 
between the jacket and member 7. Adjacent 
the rear end portion of the member 7 an inte 
riorly disposed guide bearing 9 is provided to 
slidably receiver the cylindrical bearing portion of 
the guide sleeve 2 in bearing and guiding rela 
tion throughout the positions of the barrel be 
tween battery and recoil. 
Due to the relationship of the barrel guide 

bearing to the acceleration gas chamber herein 
Subsequently described the guide bearing 9 may 
be relieved of full bearing engagement with the 
barrel guide sleeve 2 as indicated at 20 in Fig. 2 
in order to reduce the friction between the guide 
sleeve and bearing to the least practical mini 
nun, and to prevent the trapping of any gases 
of combustion that would cause fouling of the 
bearing surface. 

Intermediate its rear end and median portion 
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the member is formed to provide a plurality 
of radial circumferentially spaced gas emission 
ports 2 so disposed as to normally be covered 
by the barrel guide sleeve 2 in and from the bat 
tery position of the barrel 0 to a predetermined 
recoil position of the barrel. Conveniently the 
ports 2 may be formed in a section of member 
it of exteriorly increased radial section to facili 
tate the provision of an annular shoulder or abut 
ment 22 adapted to abut the muzzle end of jacket 

for the purpose of properly positioning the 
member within the jacket during assembly 
thereon as above described and retaining the 
member within the jacket against breechwise 
movement. A second annular shoulder or abut 
ment 23 is also formed forwardly of the shoulder 
22 for positioning a deflection disk to be later de 
scribed. - 

The barrel recoil acceleration gas chamber 24 
is formed by the muzzle end or face of the barrel 
0 and sleeve 2, a cylindrical tubular element or 

ring 25 inserted within the member 7 and a cen 
trally bored cup-shaped member 26 also inserted 
within member 7 with its concavity confronting 
the muzzle of the barrel. The element 25 is made 
of high heat resistant substance capable of re 
taining a substantial percentage of its cold hard 
ness when subjected to high temperature, such 
for example as Stellite, and is inserted within 
nember 7 in abutting engagement with an in 
teriorly disposed annular shoulder 2 in such 
manner as to encompass the cylindrical portion 
6 of sleeve 2 in the battery position of the bar 

rel and during a predetermined recoil travel of 
the barrel. Preferably the clearance 28 between 
the sleeve portion 6 of sleeve f2 and ring 25 is 
substanitally four times as great as the clear 
ance between the bearing surfaces of sleeve 2 
and guide bearing 9. The comparatively great 
clearance between the sleeve and ring 25 in Con 
junction with the high polish maintained by the 
Stellite ring will be sufficient to by-pass any tire 

15 

50 

O 

85 

2,362,996 
into the acceleration chamber 24 past the sleeve 
through the clearance 28 to atmosphere by way 
of ports 2 without any tendency of the particles 
to bind between the sleeve and ring in the clear 
ance 28. While the clearance 28 would be in 
practical Where, as in the prior at the ring 25 
has also served as a guide bearing for the barrel, 
it is admirably adapted to the organization of 
the accelerator of this invention and although 
the clearance 28 is sufficient to permit the ex 
haust of the heavy particles carried in the gases 
of explosion witholt tendency of seizure of sleeve 
2 by the ring 25 the clearance is sufficiently 
Small to throttle the gas that escapes from the 
acceleration chamber 24 and thereby retard re 
duction of pressure in the chamber 24 until the 
gas has imparted a predetermined amount of en 
ergy to the barrel for the purpose of accelerating 
its recoil. The increased clearance 28 is offset 
by the increase of the area of the barrel func 
tionally effected by the forward end 29 of sleeve 
2 against which the gas expands as well as the 
end of the barrel to drive the barrel in recoil 
after the manner in which gas acts on a piston in 
an internal combustion engine. To insure 
against any fouling collecting on the sleeve por 
tion f6 the interior of ring 25 is formed with one 
or more clearance grooves 30 which operate in a 
well known manner. Although the invention as 
shown embodies a separate ring 25 as preferable 
because of the ease of replacement, it will of 
course be understood that member 7 or cup 26 
may be formed to include the ring 25 if desired. 
As shown in the drawing the base 3 of the 

cup 26 is formed to abut the forward end of the 
ring 25 in substantially sealed relation and the 
disc is provided with an axial passage 32 disposed 
in prolongation with the bore of the barrel to 
form a projectile passage. 

Forwardly of the disc 26 the member 7 is pro 
vided with a plurality of circumferentially spaced 
exhaust ports 33 of generally rectangular con 
figuration having forwardly and inwardly in 
clined end defining walls. The forward face of 
the cup 26 is cut a Way inwardly from its periph 
ery to form an annular seat 34 and a tubular in 
sert 35 formed with ports 36 of the same config 
uration as the ports 33 and adapted to register 
therewith is inserted within the menber in 
abutting relation with the seat 34. 
The recoil check gas chamber 37 is formed by 

the cup 26, insert 35 and an end closure plug 
38. As shown the plug 38 is axially bored at 
39 to, form a projectile passage and is provided 
with a conical concavity 40 on its inner face gen 
erally parallel with the outer conical face of 
cup 26. The peripheral portion of the inner end 
of the plug 38 is cut away to form an annular 
shoulder 4 adapted to abut the outer end of in 
sert 35 and the plug is secured to the member 

through interthreaded engagement or in other 
suitable manner as indicated at 4' with shoul 
der 4 abutting the outer end of insert 35 to re 
tain the elements 25, 26 and 35 in proper position 
within member 7. The plug 38 is locked in prop 
er interthreaded relation with member by a 
lock screw 42 or similar expedient. The spacing 
of plug 38 from cup 26 is so chosen as to permit 

O 
discharge of the gases from chamber 37 through 
the parts 36 and 33 at relatively low velocity. In 
discharging from chamber 3 the gases will in 
pinge upon the forward defining walls of ports 
36 and 33 as well as the plug. 38 thus increasing 
the area upon which the gases work in a counter 

burned particles carried by the gases of explosion 75 recoil direction, which area in the present case 
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is designed to be approximately 27 times the area. 
of the bore of the weapon. This gives an area. 
upon which the gases work in a counterrecoil di 
rection substantially 5 times the area, used for 
Similar purpose in the prior art recoil checks of 
Similar design for similar Weapons. 
To prevent the gases exhausted from chamber 

37 from interfering, with the gunner in training 
the gun, a baffle check having a rearwardly di 
verging baffle 43 and cylindrical interiorly thread 
ed tubular portion 44 is exteriorly threaded on 
themember 7. A spanner nut 45 may be thread 
ed on member 7 to lock the baffle member 43-44 
in position. In addition to controlling the de 
flection of the gases to the rear the baffle check 
plate is adjustable to close the ports 36-33 for 
the purpose of controlling the rate of fire of the 
weapon. When the ports 36-33 are closed or 
partially closed the pressure of the gases in cham 
ber 37 are maintained higher for longer periods 
than when the ports are fully open. With the re 
sult that the pressures in chamber 24 are also 
maintained higher for longer periods of time, due 
to the back pressure in chamber 37, which will 
increase the working pressure of the gases acting 2. 
on the barrel and barrel guide sleeve in a recoil 
direction with consequent acceleration in recoil 
of these elements. By adjusting the baffle check 
plate over the ports 36-33 the rate of fire may be nicely adjusted to compensate for different 
weight projectiles, different powder lots, etc. . 

. As more clearly shown in Fig. 1 the chamber 
24 is a relatively small hot chamber made of 
such size as to avoid expansion of the gases of ex 
plosion discharging from the bore of the barrel 
and preferably so formed as to effect compression 
of the gases collecting therein so that the tem 
perature of the gases will be maintained or even 
increased to completely burn unconsumed com 
bustibles carried into the chamber by the gases in 
order that, flash, smoke, etc., will be reduced to 
a minimum. . . 
while this invention has been described in con 

nection with an automatic weapon of the recoil 
ing barrel type it is to be understood that the 
construction is adapted for use. With a gas operat 
led fixed barrel type of gun with equal facility by 
simply cutting the member 7 off forwardly of 
the ports 2 and securing the barrel to the mem 
ber 7 through threads cut in member 7 in the 
area occupied by ring 25. In this case the ac 
celeration chamber may be eliminated if desired. 

In the embodiment of the invention shown only 
one recoil chamber has been shown as it is not 
essential to resort to the use of multiple cham 
bers where full advantage is taken of the area 
provided in a single recoil check chamber of the 
type described for checking the velocity of the 
gases, however, if desired a multiple series of re 
coil check chambers may be employed by substan 
tially duplicating the structure of the Single 
chamber. ShoWn. 
As the recoil check gas chamber is designed 

to reduce the velocity of the gases exhausted 
therefrom to a minimum the effect of the gases 
striking the baffle check plate 43 in a recoil di 
rection will be negligible. 
In operation the assembled accelerator and re 

coil check will be secured to the jacket as 
shown in Fig. 1 and upon firing the Weapon a 
projectile will be propelled by the gases of ex 
plosion of the propellent charge through the bore. 
When the projectile leaves the bore and enters 
the passage 32 of cup 26 the gases will collect 
in chamber 24 and be compressed because of their 

5 

momentum and the shape of the chamber. Com 
pression of the gases will increase their tempera 
ture and effect combustion of unconsumed com 
bustible particles carried by the gases into the . 
chamber. The gases confined in chamber 24 will 
act upon the end of barrel O and sleeve 2 to ac 
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celerate recoil of the barrel by imparting greater 
energy of recoil thereto. Because of the com 
paratively large clearance 28 between the ring 25 
and sleeve portion f6 any unconsumed particles 
in chamber 24 will be exhausted by the confined 
gases in chamber 24 through the clearance 28 to 
atmosphere by way of ports 2. The clearance 
28 is made possible by provision of the bearing 9 
which accurately guides the muzzle of the barrel 
and eliminates all possibility of seizure of the 
barrel by the ring 25. On the other hand the use 
of a separate ring 25 or gas check makes it pos 
sible to reduce the friction of the bearing 9 on 
sleeve 2 to a necessary minimum. The clearance 
grooves 30 in ring 25 will clear any fouling that 
tends to accumulate on the sleeve portion 6. 
When the projectile enters the passage 39 the 
gases remaining in the bore and chamber 24 Will 
enter chamber 37 and expand impinging on the 
conical surface 40 of plug 38 and the forward de 
fining walls of ports 36 and 33 transmitting a 
forward or counterrecoil reaction to the member 
T and jacket f which will counteract the recoil 
reaction of the weapon transmitted to the car 
riage or support for the weapon. As the size of 
the chamber 37 and working area of the chamber 
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effective to check recoil is so coordinated as to 
utilize the velocity head of the gases entering the 
chamber in a maximum counterrecoil reaction 
the velocity of the gases exhausing through ports 
36 and 33 is negligible in so far as the recoil re 
action of the gases striking plate 43 is concerned. 
When it is desired to regulate the rate of fire of 
the gun it is only necessary to screw the element 
44-45 of the baffle check forwardly to partially 
close the ports 36-33. This will cause the gases 
to remain in chamber 3 for a longer period of 
time at a higher pressure and through the back 
pressure so created likewise causes the gases in 
chamber 24 to remain at a higher pressure for a 
longer period of time with consequent greater 
energy of recoil being imparted to the barrel and 
accompanying acceleration thereof in recoil. 
Having now particularly shown and described 

what is at present considered a preferred em 
bodiment of the invention what I claim and de 
sire to secure by U. S. Letters Patent is: 

1. In a weapon of the type having a recoiling 
barrel disposed in a spaced surrounding barrel 
jacket in combination, a tubular member Secured 
to the barrel jacket and surrounding the muzzle 
portion of the barrel, a guide sleeve surrounding 
the muzzle portion of the barrel in Spaced rela 
tion and secured to the muzzle end of the barrel 
in gas sealed relation, a guide bearing carried by 
the tubular member for the guide sleeve, a heat 
resistant ring in said tubular member encom 
passing the muzzle end of the guide sleeve in the 
battery position of the barrel, said ring and the 
muzzle end of the sleeve being so related as to 
provide a clearance therebetween substantially 
greater than the working clearance between the 
guide.bearing and guide sleeve, gas exhaust ports 
formed in the tubular member between said guide 
bearing and ring, communicating with the ring 
clearance, and a perforated conical cup in Said 

75 

tubular member with its perforation aligned with 
the bore of the barrel engaging the ring and 
forming a gas compression chamber in coopera 



4. 
tion with the ring and muzzle end of the barrel 
and guide sleeve. - . . . . . . . 

2. The structure of claim 1 wherein the guide 
bearing is relieved to reduce::friction" and said 
ring is provided with one or more clearance 
gCOOWes. 

3. In a weapon of the type having a recoiling 
barrel disposed in a spaced surrounding barrel 
jacket in combination, a tubular member secured 
to the barrel jacket and surrounding the muzzle 
portion of the barrel, a cylindrical,guide sleeve 
secured to the barrel in gas sealed relation at its 
muzzle endi and having a muzzle portion of re 
duced diameter, a guide bearing carried by the 
tubular member for guiding: the sleeve through 

0. 

its portion of largest diameter, a heat resistant 
ring in said tubular member encompassing: said 
'sleeve through a part of its reduced diametral 
portion, the diameter of said reduced portion of 
the sleeve.and interior diameter of the ring being 
related to provide an annular clearance substan 
tially, greater than the clearance between the 
guide bearing and Sleeve, gas exhaust ports in said 
tubular member communicating with the ring 
clearance and interposed between the ring and 
guide bearing and means in Said tubular member 
cooperating with the muzzle: end of the barrel, 
sleeve and ring forning a barrel acceleration gas 
chamber. . . . . . . . . . . . 

4. The structure of claim 3 whereins said ring 
is provided with one or more clearance grooves 
adapted to clear the reduced diameter portion 
of said sleeve of any fouling deposited thereon. 

5. In a weapon of the class described, a barrel, 
a tubular member, means securing the tubular 
member in operative relation to the muzzle of the 
barrel, a plurality of circumferentially spaced 
ports formed in the tubular member forwardly of 
the muzzle of the barrel, additional ports formed 
in the tubular member rearwardly of the muzzle 
of the barrel, a removable: closure plugs having a 
projectile passage secured in the forward end of 
the tubular member and a baffle check plate com 
prising a cylindrical portion and outwardly ex 
tending baffle wallportion adjustably mounted on 
said tubular member intermediate Said first re 
cited and additional ports by means of its eylin 
drical portion adapted to be adjusted to throttle 
said first recited ports. . . . . . . . . . . 

6. In a weapon of the character described, a 
recoiling barrel, a jacket surrounding said barrel 
and Spaced therefrom, a tubular guide member . 
secured to the jacket and surrounding the muzzle 
portion of the gun-barrel,' a guide sleeve-carried 
by-the barrel, a ring in said tubular-guide Enem 
ber surrounding the muzzle end of the gun barrel 
when the barrel is in battery position, said ring, 
the end of the guide sleeve and end of the gun 
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pression chamber, in cooperation. With the ring 
and end of the muzzle, and gas exhaust ports in 
the tubular member connecting with the ring 
clearance and the gas compression chamber. 

7. In a weapon of the type having a recoiling 
barrel disposed in a spaced surrounding barrel 
jacket, in combination, a tubular. bearing mem 
ber secured to the jackett and surrounding the 
muzzle portion of the barrel, a guide sleeve car: 
ried by the nuzzle portion of the barrel, an abut 
ment in the tubular member, airing in the tubular 
member engaging said abutment and surround 
ing the muzzle end of the barrel, said ring being 
spaced from the end of the gunbarrel to by-pass 
such solid particles as are carried by the gases to 
provide a clearance between the ring and barrel, 
ports in the tubular bearing member communis, 
cating with said clearance, a conical disk having 
a projectile passage therethrough, said disk en 
gaging the ring and cooperating with it and the 
muzzle end of the barrel to form an acceleration 
gas chamber, a tubular insert in said tubular 
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bearing member engaging the forward-face of 
the conical disk, registering ports formed in said 
tubular member and insert, and a closure plug 
provided with a projectile passage secured in the 
forward end of the tubular insert and engaging 
the forwards end of said insert for holding the 

30 

sert and disk. . . . . . . 

ring, disk and insert in assembled relation in the 
tubular bearing member and forming a recoil 
check gas chamber in cooperation with said in 

8. The invention claimed in claim7, character 
ized in that the closure plug is provided with rear 

40 
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barrel being so related as to provide a clearance 
between the end of the barrel and the guide 
sleeve, a cup-shaped member in the tubular men 
ber engaging the ring, and forming a gas con 

(50 

walls substantially parallel with the front face of 
the conical disk, and that the ends of the regis 
tering ports: in the tubular member and insert 
are provided with forwardly inclined surfaces in 
substantial prolongation, with the conical sur 
faces of said disk and plug. . ......: 

9. In a weapon of the character described, a 
barrel jacket, a recoiling gun barrel abruptly re 
duced in diameter at its nuzzle end a substantial 
distance therefrom forming a shoulder adjacent 
said erid, a cup-shaped member having a cen 
tral projectile opening therethrough, the said 
member in cooperation with the barrel forming 
an acceleration chamber, said member being pro 
vided with a flange surrounding the reduced por 
tion of the barrel when the said barrel is in bat 
tery position, a clearance between said flange and 
barrel and bypassing such solid particles, as are 
carried by the gases to prevent binding of the 
barrel, the extreme external diameter of the 
flange being commensurate with the barrel: ad 
jacent the reduced portion, the rear end of the 
flange terminating short of the shoulder whereby 
the deflection of the gases, is assisted, means in 
the barrel.jacket for supporting and guiding the 
barrel and gas exhaust ports communicating with 
said clearanice. . . . . . . . . . . . . . . . . . . . 

SAMUE. G. GREEN. 

  

  

  

  

  

  

  

  



CERTIFICATE OF CORRECTION. 
Patent No. 2,562,996. November 21, 19). 

SAMUEL G. GREEN. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 14, sec 
ond column, lines l to 16 inclusive, claim 7, for "by-pass such solid 
particles as are carried by the gases to provide a clearance between the 
ring and barrel" read --provide a clearance between the ring and barre 

is to by-pass such solid particles as are carried by the gases--; and that 
the said Letters . Patent should be read with this correction therein that 

the same may conform to the record of the case in the Patent Office. 
Signed and sealed this 3Oth day of January, A. D. 1945. 

Leslie Frazer 

(Seal) Acting Commissioner of Patents. 

  



CERTIFICATE OF CORRECTION. 
Patent No. 2,562,996. November 21, 19ll. 

SAMUEL G. GREEN. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 4, sec 
ond column, lines l to 16 inclusive, claim 7, for "by-pass such solid 
particles as are carried by the gases to provide a clearance between the 
ring and barrel" read --provide a clearance between the ring and barrel 

* : * 'to by-pass such solid particles as are carried by the gases--; and that 
the said Letters Patent should be read with this correction therein that 
the same may conform to the record of the case in the Patent Office. 

Signed and sealed this 50th day of January, A. D. 1945. 
Leslie Frazer 

(Seal) Acting Commissioner of Patents. 

  


