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RECOLLESS FREAR 

Clarence Walton Musser, Philadelphia, Pa., as 
signor to the United States of America, as 
represented by the Secretary of War 

Application November 14, 1945, Serial No. 628,647 
{jil????{88 {C}) 

(Granted under the act of March 3, 1883, as 
amended April 30, 1928; 30 O. G. 5) 

7 Claimis. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
Ine of any royalty thereon. 
My invention relates to firearms of the recoil 

less type and it has special reference to non 
recoil guns wherein the forces of rearward reac 
tion that result from projectile discharge are neu 
tralized by forwardly acting counter forces si 
multaneously set up by a rearward escape of pro 
pellant powder gas through openings or orifices 
in the gun's breech. 

Broadly stated, the object of my invention is 
to improve the design and extend the usefulness 
of recoilless guns which incorporate principles of 
construction and operation earlier disclosed and 
clained by co-pending applications of Kroeger 
Musser: (a) Serial No. 536,590, filed May 20, 1944, 
for "Recoilless firearms, ammunition therefor, 
and ballistic design thereof"; and (b) Serial No. 
57,830, filed February 14, 1945, for "Recoilless 
firearn and annuition therefor.' 
A more specific object is to substantially in 

crease the effective life of such guns over that 
possessed by their forerunners in the recoilless 
gun field. 
Another object is to provide non-recoil gun 

constructions which are peculiarly adapted to fire 
arrins of 75 millimeter and other high calibers 
and which eliminate the problem of recoil ad 
justinent that characterizes prior art recoilless 
Weapons. 
A further object is to protect the gun's ex 

tractor mechanism from erosion by the blast of 
escaping gases. 
A still further object is to attain the foregoing 

in provements without sacrificing the advantages 
of light weight, ruggedness and simplicity of ac 
tion. 
Cther objects and advantages will become ape 

parent as the disclosure and description hereof 
proceeds. 

In practicing ny invention accomplish the 
foregoing ains by utilizing the "annular breech 
orifice,' the "perforated cartridge case,' and the 
"specialiy tapered gun chamber” principies vhich 
copending applications Ser. Nos. 536,590 and 
577,830 broadly cover. In supplement thereto I 
have provided a unique gun chamber "reliner' 
which makes the replacement of gun parts sub 
ject to erosive wear caused by rearwardly ex 
pelled gases a comparatively simple and rapid op 
eration. 
As is later brought out this "reliner' may be 

of a uniform design for large and Small Wea 
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pons. Regardless of the weapon's caliber, only 
One size reliner is necessary throughout the life 
of the gun. Instead of adjusting differently di 
niensioned recoil adjusting devices when wear 
occurs, as in the prior art, a gun may be com 
pletely renewed by replacement of the worn re 
liner. 
My new weapon design additionally shields the 

cartridge case extractor from corrosive powder 
gases and causes the extractor further to auto 
matically lock the breech in the "open' position. 
My invention together with ilustrative em 

bodiments thereof will best be understood from 
the following description When taken in con 
junction with the accompanying drawings where 
in: 

Fig. 1 is a rear view showing of my improve 
ments applied to a recoilless gun of 75 mm. call 
ber 
Fig.2 presents a showing, in partial section from 

line 2-2 of Fig. 1, of the chamber, breech, cham 
ber reliner, extractor, hinge mounting and rifled 
barrel; 

Fig. 3 is a section on line 3-3 of Fig. i through 
opposing Wenturi-like openings that extend axial 
ly through the chamber reliner; 

Fig. 4 shows my weapon in rear elevation with 
the breech bar and breech block thereof rotated 
to the unlatched position; 

Fig. 5 is a section on line 5-5 of Fig. 4 showing 
how the extractor is released from rotational 
locking engagement with the breech block when 
the breech is closed; 

Fig. 5A is a similar view showing the breech 
partially opened and illustrating the extractor 
partially entered under Spring pressure into locks 
ing engagement with the breech block; 

Fig. 5B indicates how the extractor positively 
locks the breech block against rotative movement 
when the block is further withdrawn from the 
chamber; and 

Fig. 6 is a graph showing how the firing life 
time of my new gun has been extended far be 
yond that of its comparable prior art recoilless 
frear. 

Problem to be solved 
Ally invention comprises improvements in re 

coilless firearms of the "open breech' type de 
scribed and shown in the co-pending applications 
of Kroeger-Musser, Serial. Nos. 536,590 and 
577,830, earlier identified. The weapons of those 
earlier applications have already gained Wide 
spread acclaim due to their exceptional effective 
ness and military value on battlefields around 
the world; they have, in fact, made each infantry 
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man a potential artilleryman with concomitant 
accuracy approaching that of a "sharpshooter" 
rifleman. 
When those earlier weapons were originally 

designed, the broad objects were to provide the 
first successful recoilless guns having the above 
described effectiveness. Such aims Were acCO 
plished by those firearms. Since then, the prin 
cipal objectives have been to increase the firing 
lifetime and reduce the time and effort neces 
sary to maintain the gun in satisfactory firing 
condition. 

Experience with the above-mentioned early re 
coilless firearm designs have shown that a maxi 
mum of about 450 rounds is the average lifetime 
of the 75 mm. construction shown by Ser. 577,830 
depending on the type of propellant powder used. 
To attain even this figure it is necessary to uti 
lize about six changes of a recoil adjusting ring 
or cone (54 of Ser. 577,830’s drawings) which is 
subject to erosion from the blast of rearwardly 
escaping explosive gases. Moreover, the proper 
selection and replacement of this ring requires a 
certain amount of skill, time and training which 
are additional disadvantages when such changes 
have to be made under combat conditions. 

Elimination of the foregoing problem has been 
accomplished by a unique shaping of the venturis 
through which the rearwardly moving gases es 
cape, and a novel arrangement for renewing 
gaseously eroded gun parts with but a minimum 
of time and skill. In addition this new construc 
tion includes means for protecting the extractor 
mechanism from rapid gaseous erosion, thereby 
eliminating another part-renewal problem. 

Advantages of neup gun over prior art 
The aforementioned handlcaps in the prior art 

have been, for all practical purposes, Overcome 
by my here disclosed improvements which have 
enabled such guns to far outlast their forerunners 
in the recoilless weapon field. 
For example, it has been found that the same 

number of ammunition rounds (about 450, de 
pending on the powder used) may be fired from 
my improved firearm before the novel reliner re 
quires replacement as could be shot from the 
earlier type rifle during the latter's entire life 
time. Since many new reliners may be substi 
tuted before other parts of the gun are worn to the 
point where the entire weapon is unusable, it may 
readily be seen that the life span of the new re 
coilless gun has been tremendously expanded. 
Reference to Fig. 6 will graphically illustrate 

these advantages. That drawing plots the total 
firing life of the gun against the attainable veloc 
ity (or range) of the projectiles fired therefrom, 
showing the rate of change in velocity (or range) 
which occurs when the gun's recoil adjusting ring 
(54 of Ser. No. 577,830’s drawings) or unique 
chamber reliner 3 is worn by erosion from its 
"new gun' condition to a point where excessive 
correction factors must be used. The intermedi 
ate stages refer to proportionate levels of firing 
utility. 
The abscissae are plotted along the firing life 

time of the illustrated 75 mm. gun and its earlier 
counterpart described in Ser. No. 577,830 showing 
clearly the relative life of the two weapons. The 
marked abscissa points 1.46 to 1.58 represent in 
creasing sizes of recoil-adjusting replaceable rings 
or cones (54 of Ser. 577,830’s drawings) which 
heed to be installed in the earlier Kroeger-Musser 
Weapon throughout its firing lifetime as erosion 
enlarges the gum's annular orifice orthroat, 
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4. 
The represented "curves' in Fig. 6 compare the 

longevity and efficiency of my improved weapon 
described herein with the older type recoilless 
rifle. The dotted-line curve shows the lowering 
in velocity which results from enlargement of the 
prior art gun's annular orifice due to erosion 
of the aforementioned rings and the gun chan 
ber wall. As more and more rounds are fired 
from a firearm whose original recoil adjusting 
ring is of the size exemplified by 1.46 in Flg. 6, 
Velocity changes from the aforementioned 'new 
gun' condition to the minimum permissible ve 
locity necessary for useful operation. 
This course is repeated through successive ring 

changes (first 1.48, then 1.50, etc.), each time 
replacing the worn adjusting member with one of 
next larger size. The larger rings each reduce 
the throat area therearound by an amount Suff 
cient to restore the original bore-to-throat ratio, 
simultaneously reestablishing velocity at the 
maximum or "new gun' level. As shown, the 
described velocity or gun's range renewal can be 
effected by such ring changes about six times in 
the life of the prior art weapon before wear of its 
chamber requires that it be discarded. 
With my improvement, changes in velocity are 

far more gradual, as the solid-line curve of Fig. 
6 indicates. This accounts for the earlier men 
tioned fact that approximately the Same num 
ber of projectiles (about 450 rounds) can be fired 
before the unique chamber reliner needs replace 
ment, as formerly could be shot in the entire six 
fold-renewed lifetime of the prior art recoilless 
firearm. 
Replacement of the novel chamber reliner con 

pletely renews the gun for all practical purposes 
so that the just stated firing record may be dupli 
cated. This renovation may be repeated over 
and over again, as all parts subject to any appre 
clable wear are thus supplanted by new Ones. 
The Fig. 6 graph thus indicates an "unlimited' 
firing lifetime for my improved weapon. This is 
a theoretical possibility; and no attempt has thus 
far been made to determine the actual gun life be 
cause of the vast amount of ammunition round 
and chamber reliners which would have to be ex 
pended. Sufficient experimentation has, how 
ever, already been performed to prove that my 
hereinafter described improved recoilless firearm 
far outlasts its predecssors in the art. 

The gun chamber “reliner” of my invention gy 

The drawings hereof illustratively show a re 
coilless firearm having a chamber whose rear 
ward end is a cylidrical portion which is contin 
uous with a forward tapered portion that is 
threadably joined with a rifled barrel 2. This 
firearm construction is similar to that of the 75 
mm. weapon shown in co-pending application 
Serial No. 577,830. For convenience of reference, 
mention hereinafter will be made to the "tapered' 
chamber ; it should be understood, however, 
that the chamber thus referred to is not entirely 
tapered, but preferably is constructed of a cylin 
drical portion and a tapered portion as just de 
scribed and as shown by the drawings. In ac 
cordance with any invention, a removable ring 
shaped "reliner" 3 is threadably attached at 
within the rear or breech end of gun chamber , 
and there immovably secured by a stud 37 which 
is screwed through a block 36, the chamber 
and into the reliner 3 as shown in Figs. 2-5- 
5A-5B. The axial length of threaded juncture 
4 is great enough to provide a gas-tight seal 
without gasketing, 
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This new reliner 3 is provided with an essen 
tially annular orifice 5 (see Figs. 1-3-4) whose 
purpose is to control the flow of rearwardly es 
caping powder gases so as to achieve zero recoil 
by utilizing the Venturi operative principles de 
scribed in the co-pending application mentioned 
above. The shape of that orifice 5 has, however, 
been redesigned and improved as will be more 
fully brought out. 

In addition, my new reliner is designed to ac 
Commodate and shield from gaseous erosion the 
gun's case extractor fixture 9. This extractor 
fixture takes the form of a right-angled piece of 
Inetal, one entire arm of which is anchored for 
limited movement within a slot 24 situated on the 
forwardly facing surface of the breech block's 
hinged supporting member 23 as shown in Figs. 
2-5-5A-5B. (By "forwardly facing surface” 
is meant that face which looks to the muzzle of 
the gun when the breech block 2 is inserted into 
the closed-breech position of Fig. 2 or Fig. 5.) 
the other extractor arm, which terminates in a 
hook 4 (see Figs. 5-5A-5B), protrudes resili 
ently (by virtue of the supporting spring 
therefor) from the forwardly facing surface of 
supporting member 23. When the breech block 
is in the closed breech position this protruding 
extractor arm natingly enters a recess 8 (see 
Figs. 2 and 5) provided therefor in reliner 3. 
This extractor 9 facilitates case extraction 

and also serves to prevent rotation of the gun's 
breech block 2 when that block is in the "open 
breech' position of Figs. 5A-5B, as Will later 
be explained. 
The ring-shaped reliner 3 has a forward ope 

ing (fillable by the cartridge case 23 as showd) 
and an expanded rearward opening whose inner 
periphery is threaded for engaging the lugs of 
the gun's breech block 2. 

Preservation of the size of the annular orifice 
(or “venturi”) 55, is essential to the efficiënt op 
eration of recoilless weapons of the open breech 
type. Even though my improved design provides 
a shape which minimizes erosion caused by the 
explosive gases, inevitable wear will require 
restoration of the original dimensions of those 
orifices in accordance with the gun's balistic de 
sign. This may be readily aphieved by replace 
ment of the reliner O. 
Such replacement is readily accomplished by 

removing screw 37, then with the breech block 
2 in the open position shown in Fig. 5B, turn 
ing the reliner i 3 counterclockwise out of its 
threadable engagement with the gun chamber 
di; and reversing the procedure to insert the new 
reliner having properly sized and shaped annular 
orifices 15. 

The breech, blocket Carad Trelliner o riffices 

As here shown, the gun's breech block 26 is 
renovably secured within the rear of chamber 

, and constitutes only a partial closure therefor 
(see Figs. 1–2–4-5). This breech block 2 ises 
sentially cylindrical in shape. It is radially spaced 
from the inner wall of reliner 3 in a manner 
to form the substantially annular orifice or ven 
turi S that leads from the interior of the gun 
chamber di, axially through the rim-like walls 
of the ring-shaped reliner 3, and exits as four 
oblong openings in the rear of the gun, as shown 
in Figs. 1 and 4. A section of this annular ori 
fice is shown at 5 in Fig. 3 wherein it may be 
seen that the breech block 2 tapers inwardly 
from front to rear. 

s 

5 

25 

3. 

3. s 

6. 

55 

liner's interior Wall, 

6 
1, 2 to 5B extend radially from this central 
breech block 20 and threadably interfit, as indi 
cated at 22 in Figs. 1-2, , with the mating pro 
trusions 2 (again see Figs. 1, 2 to 5B) on the re 

When the threads on the 
periphery of locking lugs 2 are thus engaged 
with the threads of the mating protrusions 26 as 
just described, they securely lock the breech block 
29 within the rear of the reliner 3. 
The chamber reliner's wall spaces which cir 

cumferentially separate the locking protrusions 
26 have a diameter larger than the maximum for 
the breech lugs 25. This relationship enables 
free longitudinal movement by those lugs through 
the spaces named. Such movement is utilized in 
inserting the breech block 2 within the reliner 
8 and also in withdrawing the breech block 
therefron, all in a manner presently to be de 
scribed. 
As in the case of the pioneer Kroeger-Musser 

gun earlier identified, insertion and locking of the 
breech block 2 within the chamber reliner 
as shown in Figs. 1-2-3 constitutes a firm sup 
port for the ammunition which it helps to posi 
tion within the weapon. The steel present in the 
breech block's central core structure is of suf 
ficient thickness, and strength to withstand, with 
appropriate factor of safety, the rearward thrust 
exerted thereon during firing. 

The annular orifice and recoil neutraliaatiom 

The 75 mm. recoilless firearm illustratively here 
shown effects recoil neutralization in the unique 
manner taught by the earlier mentioned co 
pending applications Serial Nos. 536,590 and 
57,830. In essence, the forces of rearward reac 
tion are neutralized by forwardly acting counter 
forces produced by the rearward escape of gases 
generated by combustion of gunpowder through 
the earlier indicated annular orifice 3 (see Figs. 
1-3-4) between the gun's breech block 2G and 
the rear internal wall of chamber reliner is 
Wherein this breech block is secured. 

It ray appear from a first impression of the 
drawings that the aforesaid "annular orifice' 
is a misnomer imasmuch as it incorporates a num 
ber of smaller Orifices. However, there is a good 
reason for considering the firearn to have but 
one annular orifice, principally because the fire 
arm's recoilless mechanism actually functions as 
if there were only one such orifice. To simplify 
understanding of the construction of this annular 
orifice is, a detailed description thereof follows. 
As most clearly illustrated by Figs. 1-3-4- 

5-5A, this annular orifice is is comprised of two 
distinct portions directly interconnerted with 
each other, both portions being included within 
the confines of the reliner 3. The major por 
tion of orifice 5 is distinctly annular, although 
irregar in form, and comprises the rearward 
dished-out portion of reliner 3 (see Fig. 5A). 
WVer the breech block 2) is in its closedi but un 
looked position, its central core fills the central 
area of this rearward portion of annular orifice. 
A6, leaving a circumferential opening entirely 
surrounding the breech block (see Figs. 4-5). 
The continuity of this portion of annular orifice 
S is broken only by the rearward extensions of 
the reliner which terminate in the mating pro 
trusions 28, and the four radial lugs 25 which en 
gage with those protrusions. 
The minor portion of the annular orifice is 

actually divided up by four, supporting, axial 
walls of the reliner into four distinct axial open 

Four locking lugs shown at 25 in each of Figs. 75 ings which lead from the interior of gun chamber 



2444949 
7 

rearwardly to merge with the single annular 
opening above described. 
When the breech block 20 is in its closed and 

locked position (see Figs. 1-2-3), the described 
rearward portion of orifice is loses its single an 
nular form and also becomes subdivided into four 
separate orifices, axially continuous with the four 
openings just described above. In this condition, 
the gun is in its firing position and, technically 
speaking, there are then four separate axial open 
ings leading from the interior of gun chamber 
and exiting as four substantially oblong openings 
to the rear of the gun as shown in Fig. 1. How 
ever, I prefer to consider and will hereinafter 
make reference to these separate axial venturi 
openings as being all part of one annular orifice 
fB, for in actuality these substantially identical 
openings all are directed toward a common pur 
pose of applying a torque to the rearwardly es 
caping powder gases at a desired rate so as to 
counterbalance and neutralize the gun's recoil 
effect. - 

Requirements of strength and other design 
principles necessitate the use of rearward reliner 
extensions which terminate in the mating pro 
trusions 26, and the four radial lugs 25 which 
mate therewith, that have the substantial wall 
thicknesses illustrated by the drawings. Were 
it not for such requirements my conception of a 
single annular orifice 5 would be much more 
apparent. If it were possible sufficiently to nar 
row the wall thicknesses of protrusions 26 and 
lugs 25, say to a few thousandths of an inch, it 
would be considerably more apparent that an 
nular orifice is may truly be considered to be 
of singular rather than of plural form. How 
ever, since that annular orifice or venturi, which 
in the drawings hereof is shown to be subdivided 
into a plurality of openings, actually functions 
as if it were one, I shall hereinafter make refer 
ence to it as if same were actually an uninterrupt 
ed Whole. 
Upon ignition of the propellant powder (not 

here shown) within cartridge case 28 and the re 
Sultant forwardly discharge of the projectile 27 
out of barrel 2, there is expelled through the 
perforations 30 of case 28 combustion, gases 
which are projected radially against the sur 
rounding chamber wall, and thence rearwardly 
out of the chamber through the annular orifice 
is now being described. By this acquiring mo 
mentum opposite to that of the forwardly"moving 
projectile the explosive gases thus expelled set up 
counterforces which neutralize recoil. 

In my improved 75 mm, weapon here shown 
this momentum effect is supplemented by making 
the forward, Subdivided portions of the gun's an 
nular breech orifice 5 oblong in a plane per 
pendicular to the gun's axis and of the "hour 
glass' shape parallel to the gun's axis shown in 
Figs. 1-3-4 to obtain the well-known "Venturi 
action.' Starting with a relatively broad radia 
width at its front or mouth end, the illustrated 
subdivisions of the annular orifice each gradually 
converges inwardly to form a somewhat con 
stricted throat portion; these annular orifice sub 
divisions then taperingly flare out from this 
throat region to their rear exit as shown in Fig. 3. 
The well-curved entrance greatly facilitates fun 
neling the rearward moving gases into the four 
annular orifice subdivision with a minimum of 
wear thereon, while the illustrated exit angle is 
responsible for a satisfactory forward force com 
ponent due to rapid expansion of the powder 
gases in passing rearwardly therethrough, 

O 

s 

Acceptable performance is found to be achieved 
when the dimensions of the "hourglass' orifice f 
have the relative proportions shown in Fig. 3. 
However, dimensions other than those shown may 
of course be utilized with varying degrees of 
relative effectiveness. 

It will be noted that in my new design the 
major portion of the 'venturi' which serves to 
converge escaping gases and thereby effect recoil 
neutralization is located within the replaceable 
reliner 3. This affords important advantages 
Over the earlier mentioned Kroeger-Musser 
Weapons which were found to have certain por 
tions of their chambers and breech blocks highly 
eroded by action of the products of powder ex 
plosion. In the here disclosed improved construc 
tion those portions of the gun chamber and 
the breech block 20 are not exposed to the highly 
erosive initial blasts of hot, high pressure gases. 
My invention has overcome another trouble 

found with the earlier mentioned Kroeger-Musser 
Weapons. In those prior art weapons the gases 
which emerge past the constricted throat portion 
of the annular orifice and which expand while 
being discharged to the rear would also cause 
erosion of the gun chamber's interior. Although 

1 less damaging than the above mentioned initial 
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blasts of hot, high-pressure gases, the effect of 
these rearwardly expanding gases is definitely 
detrimental to the chamber. When my inven 
tive reliner is employed, the chamber is entirely 
shielded from those expanding gases as the ven 
turi or annular orifice 5 through which those 
gases pass is entirely situated within the replace 
able reliner 3. 
This elimination of such erosion as a factor 

detriniental to the chamber and breech is found 
to be substantially complete for all practical pur- . 
poses, and consequently has increased the gun's 
firing life span. The unique "hourglass' Venturi 
design further extends this period of usefulness 
since the reduced wear which its internal wall 
undergoes minimizes the number of reliner re 
placements necessary to maintain the gun in good. 
working order. This latter improvement was em 
phasized in the actual tests earlier mentioned 
wherein it was found that before one reliner wore 
out, an equivalent number of ammunition rounds 
could be fired from my improved gun as could 
be fired in the entire lifetime of the longest lived 
prior art recoilless rifles such as are well repre 
sented by the 75 mm. weapon described in co 
pending application Serial No. 577,830. 

Adjustment for aero recoil 

As previously stated in the work which led to 
the first successful recoilless type weapons it was 
found that for complete neutralization of recoil 
there exists an optimum ration between the bore 
area of the gun's barrel 2 and the throat area of 
the breech orifice f3. The factors which deter 
mine the value of this optimum ratio have been 
more completely appraised in the earlier men 
tioned Kroeger-Musser application Serial No. 
536,590. This analysis indicated that the required 
bore-to-throat area ratio is dependent primarily 
upon the amount of expansion obtained in the 
funnel 5, and to a lesser extent upon such fac 
tors as the relative weights of the powder and 
projectile, - 

in my improved firearm of the illustrative 75 
Inn. caliber here disclosed this ratio for zero re 
coll is found to lie within the range of about 140 
to about 1.60. In the original Kroeger-Musser 

s 75 mm. weapon design, adjustment of this ratio 
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to the optimum value which during actual firing 
does in fact produce Zero recoil is provided by 
a special, adjustable breech orifice cone (54 of 
Ser. 577,830’s drawings). This come was intended 
to bear the brunt of attack by the powder gases, 
and to be replaced when it and the chamber were 
so worn as to alter the aforementioned ratio nec 
essary for zero recoil. 
Although effective in achieving its intended 

"adjusting" function, the time and skill required 
to replace and adjust worn cones under combat 
conditions are handicaps to the gun's usefulness. 
By reliner-equipped gun overcomes all these limi 
tations as follows: On the average, One reliner 
with the illustrated improved venturi Will last 
as long as six old type cones as earlier explained 
with reference to Fig. 6, the need for time-con 
suming replacements likewise being diminished; 
the reliner is manufactured to specifications 
which include the predetermined cptimum ratio 
for practically 2ero recoil, and therefore needs 
no adjustments when installed in the gun; and 
proper installation of my reliner is a relatively 
simple process of screwing it into place, whereas 
the prior art cones required somewhat skillful ad 
justment by means of a number of positioning 
SCII Eliy S. 

Experience, moreover, has shown that a reduc 
tion in annular orifice S, which thereby increases 
the aforementioned bore-to-throat ration be 
yond the optimum value for zero recoil, will cause 
a rearward "kick' to develop. Likewise, enlarge 
ment of orifice 5 causes a decrease in the bore 
to-throat ratio which, if diminished below the 
proper proportion required for Zero recoil, will re 
suit in a forward “kick” of the weapon upon fir 
ing. 
As the gun is used, the annular orifice 5 will 

gradually become enlarged due to erosion so that 
excessive forward recoil which eventually de 
velops will require the reiner 3 to be discarded. 
Since a certain amount of recoil can be tolerated 
without disturbing the gunner, it is preferable at 
the outset to make the reliner's orifice 5 some 
what under the size required for Zero recoil. Thus 
designed, the useful life of the reliner 3 may be 
further extended, for it may be used until such 
time as the described annular orifice enlargement 
causes excessive and intolerable forward recoil. 
A clear understanding of this "life-extending' 

design and other features may be had by refer 
ence to the graph of Fig. 6. As there represented 
in dotted line the prior art's recoil adjusting ring 
(54 of Ser. 577,830’s drawings) causes some rear 
word “kick' when new, but as erosion wears the 
ring the breech orifice is thereby enlarged caus 
ing the gun to approach a zero recoil condition. 
A forward "kick' then develops on further firing 
and increases toward the point where it would not 
be tolerable. Before this point is reached the 
worn ring must be replaced. 
The solid line 'curve' representing the "kick' 

imparted to my illustrative 75 mm. reliner-im 
proved weapon shows the comparatively more 
gradual change from maximum backward to 
maximum forward recoil which enables one 
reliner 3 to last as long as six rings of the com 
parable prior art gun. This more gradual change, 
moreover, makes the variance in the small amount 
of recoil that is present to be scarcely noticeable 
by the user, thereby making the gun easier to 
handle and control in combat firing. 

Neutraliation of rotational reaction 

The principles regarding neutralization of rota 
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tional reaction taught by co-pending applica 
tions Ser. Nos. 536,590 and 577,830 have again been 
adopted in my here disclosed gun. Firearms have 
ing rifled barrels experience a rotational reac 
tion by virtue of the spinning motion that firing 
imparts to the projectile. In the particular gun 
here shown, barrel f2's right-hand twist gives 
clockwise rotation (as viewed from the rear) to 
projectile 2 upon forward movement thereof 
through the barrel, and this right-hand accelera 
tion of the projectile's mass imparts counterclock 
wise torque of equal magnitude to the barrel and 
chamber. - 

My improved 75 mm. weapon here shown in 
cludes provision for neutralizing such reactive 
torque by causing the explosive gases which rear 
wardly discharge through the annular breech 
orifice 5 to impart to the weapon counterbal 
ancing torque of the same magnitude as that 
which the rifled barrel imparts to the projectile. 
This provision is effected by so specially shaping 
the reliner protrusions 26 that the gases passing 
through orifice 5 have angular momentum in 
parted thereto. 

Each of these reliner protrusions 28 has side 
walls that are slightly out of parallel with the 
gun's axis. This sidewall arrangement (see Figs. 
and 4) is such that the powder gases flowing 

rearwardly through the orifice 5 have imparted 
thereto a counterclockwise rotation (as viewed 
from the rear); these rearwardly moving gases 
being deflected to the right at the lower portion 
of the breech and to the left at the breech's upper 
portion. 
By reason of the counteracting spin about the 

gun's axis thus given to the gases there is in 
parted to the chamber a torque counteracting 
that applied by the projectile. Only a relatively 
small degree of angular twist (scarcely discern 
ible in the drawings) is found suficient to make 
the thus imparted torque of the same magnitude 
as the barrel 2 imparts to the projectile 2 in 
advancing it through the rifled bore. 
Al neutralizing torque thus set up by the es 

caping gases is exerted on the sides of the orifice 
openings 5 and through chamber is transmit 
ted to the barrel 2. In this way the forces of ro 
tational reactions are neutralized in a very simple 
yet highly effective manner. 

Obviously, were the gun barrel to be rifled with 
a left-hand twist, rotational reaction could be 
neutralized in exactly the same Way merely by 
shaping the reliner protrusions 26 in the oppo 
site Sense. 

Breech block's Dithdraubal from chamber 
Explanation has already been given of how the 

breech block 20 is secured to the reliner 8 in the 
rear of chamber if by the aid of the breech 
block's locking lugs 25. In the "engaged' posi 
tion represented by Figs. 1-2-3 this support is 
all that is needed to hold the breech block in 
place, and it is fully adequate to restrain the max 
imum chamber pressures which combustion of 
the propellant charge (not shown) sets up. 
To facilitate loading and removal of the car 

tridge case 28 after firing, there is provided mech 
anism (which is similar to that described in Co 
pending application Ser. No. 577,830) and which 
enables the breech block 20 to be released and 
withdrawn from its chamber reliner Rttachment 
and to be swung to the downward position shown 
by Fig. 5B. During these actions the earlier men 
tioned breech bar 2 comes into play. To the 
two ends of this bar are affixed forwardly extend 
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ing handles, the base of one of which is here in 
dicated in dotted outline at 29 in Fig. 1. 
The breech bar 2 is secured to the breech block 

20 by means of four bolts shown at 32 in Figs. 1 
and 4. Intermediate this bar and the main body 
of the breech block is an offset ring-like extension 
33 of the earlier mentioned hinged breech block 
support member 23. This support memberiscon 
nected at its upper end with breech block 20's 
center and at its lower end is connected through 
a hinge pin 35 and an attachment block 36 to 
chamber is lower side wall. The hinge pin 35 
has a concavity in one side of its long axis fill 
able by a portion of stud 37 which thereby holds 
the pin in proper position within block 36 (see 
Figs. 2-5-5A-5B). 

Both the breech block 20 and breech bar 2 may 
be turned around the ring extension 33 between 
the "horizontal bar' position of Figs. 1-2-3 and 
the “inclined bar" position of Figs. 4-5-5A-5B. 
In the gun here shown the range of this angular 
movement is of the order of 45 degrees, as con 
parison of Figs. 1 and 4 will indicate. 

Counterclockwise rotation of the Weapon's 
breech bar 2 serves to engage the breech blocking 
lugs 25 into the mating threads of chamber re 
liner protrusions 26 and thereby secures the 
breech block 20 within the chamber reliner 3 
as earlier explained (see Fig. 1); clockwise rotar 
tion moves the locking lugs out of engagement 
With the reliner protrusions and into the circum 
ferential regions between protrusions. In the lat 
ter position (see Fig. 4), the breech block 20 is 
free for rearward withdrawal from the chamber. 
Once disengaged from chamber reliner 3 as 

shown in Fig. 4, the breech block 20 plus bar 2 
and handles 29 are free to rearward withdrawal 
and downward Swinging around hinge pin 35 to 
the position represented by Fig. 5B. When the 
breech block 20 is so withdrawn from chamber 

, the entire interior area of that chamber is 
unobstructed and prepared for ready insertion 
of projectile 27 and cartridge case 28 into the 
gun, or ready withdrawal of a fired cartridge case 
from the weapon. 
To reinsert the breech block into the cham 

ber, it is merely necessary to swing the breech 
block upwardly from the position shown in Fig. 
5B; move it forwardly into the chamber reliner 
3's rearmost open end as indicated by Figs. 5A 
and 5; and finally give the handles 29 and bar 
2 a turning movement which brings the breech 
block locking lugs 25 to engage the reliner's mat 
ing protrusions 26 as shown in Figs. 1-2. 
The "open' breech lock and case extractor 
My improved weapon here illustrated utilizes 

two locking devices by which the breech block 
20 is respectively secured in the "horizontal bar' 
position of Figs. 1-2-3, and in the "inclined 
bar' position of Figs. 4-5-5A and 5B. One of 
these devices will be spoken of as the "open' 
???h lock and the other as the "closed' breech 
OC 
The "open' breech lock and the case extractor 

are cooperatively combined, for all practical pur 
poses, in one mechanism. The object of the 
"open' breech lock, which will be discussed first, 
is to prevent the breech block 20 and its attached 
bar 2 from being turned out of the "inclined 
bar' position at all times except when the breech 
block is fully inserted into the gun's chamber re 
liner 3. This lock thus serves to prevent the 
mating protrusions 26 from accidently striking 
the locking lugs 25 when the breech block 20 is 
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swung upward from the Figs. 5A-B to the Fig. 5 
position. Once the breech block is in the Fig. 5 
position, however, the "open' lock is released 
and the bar 2 and breech block 20 may be turned 
counterclockwise from the Fig. 4 position to ef 
fect the earlier described locking register of the 
breech block with the mating protrusions of the 
reliner as shown in Fig. 1. 
The mechanisms utilized and their operation to 

effect the case extracting as well as the described 
locking actions will now be discussed. Upon re 
lease of the "closed' breech lock (later to be 
explained in detail) the breech bar 2 and breech 
block 20 are turned from the horizontal position 
of Fig. 1 to the inclined position of Fig. 4. In so 
doing, a groove 38, cut in the breech block 20 
to have the contour shown, is also moved fron 
the position of Fig. 1 to that of Fig. 4. A lock 
ing pin 39 projecting from the earlier mentioned 
extractor 9 (see Figs. 1, 2 to 5B) is held by 
spring 4 in constant register with groove 38. 
As the breech block 20 is rotated from Fig. 1 to 
Fig. 4 position, pin 39 is caused by groove 38 to 
move radially inward from its Figs. 1-2 position 
to the location shown by Figs. 4-5-5A-5B. 
This radial movement of lockingpin 39 is trans 

mitted to the attached extractor 3. As a result, 
the extractor's sloping, pointed hook 40 is brought 
close to the inner margin of the breech block 20 
(see Fig. 5) and, under presslre of the leaf (or 
a coil) spring 4 (see Figs. 2, 5-5A-5B), is 
caused to ride radially along a bevelled groove 82 
in the reliner 3 to engage the rim 43 of cartridge 
case 28 and thereby extract same (see Fig. 5A) 
as the breech block 20 is withdrawn from the 
chamber to the position of Fig. 5B. 
When the breech block has been withdrawn 

somewhat beyond the position of Fig. 5A, the 
extractor hook 40 disengages itself from the car 
tridge case rim 43. This disengagement is brought 
about due to the fact that while the cartridge 
case 28 is being withdrawn rearwardly on an axial 
plane, the extractor hook 40 (being an integral 
part of breech bar 2 ) is following a radial path 
away from the axial plane by pivoting anticlock 
wise about the hinge pin 35. Upon such disen 
gagement, pressure by leaf spring 4 pushes the 
extractor 9 against the breech block 20 as shown 
in Fig. 5B, and in so doing acts to lock the breech 
block 20 against rotation around the ring-like ex 
tension33. 

This locking is effected at the block's edge which 
is in contact with the extractor's inner point of 
bend as shown by Figs. 5-5A-5B. In align 
ment with extractor 9 when breech block 20 
occupies the "inclined bar' position of Figs. 4-5 
is a slot 45 (see Figs. 5-5A-5B) in the named 
edge (outer corner) of breech block 20. Once 
the breech block has been sufficiently withdrawn 
from chamber to free extractor 9 from car 
tridge case rim 43, spring 4 pushes the extractor's 
inner bend portion into this slot 45 to effect the 
engagement shown by Fig. 5B. The extractor 
being anchored in slot 24 within the hange fix 
ture 28, the named engagement locks breech block 
20 against rotational movement with respect to 
fixture 23. 
While in such "open' position, the breech block 

20 is thus non-rotatively maintained at all times 
in readiness for reinsertion into the gun cham 
ber (see Fig. 4) without interfering contact oc 
curring between locking lugs 25 and mating pro 
trusions 26. Unlocking takes place by a reversal 
of the foregoing procedure. When the hinge fix 
ture 23, breech block 20 and bar 2 are swung 
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upwards from the Fig. 5B to the Fig. 5A and then 
to the Fig. 5 positions, the sloping edge of ex 
tractor hook 49 strikes and rides radially outward 
against reliner 8's bevelled groove 42 (see Fig. 5). 
This withdraws the extractor from engagement 
with the breech block 26's nating slot , there 
by freeing the breech block 2 and its attachments. 
By counterclockwise rotation of the bar 3 and 
breech block 26 as aforesaid, the breech can now 
again be restored to the "horizontal bar' position 
of Figs. 1-2-3. 

The “closed” breech ock: 
The "closed' breech lock earlier mentioned now 

becomes effective to hold the breech block 28 in 
the horizontal bar position of Fig. until after the 
gun's firing action has taken place. This lock, 
along with the weapon's firing mechanism, may 
satisfactorily duplicate the construction shown 
and described by co-pending Kroeger-Musser ap 
plication Ser. No. 577,830. 
Of the closed breech lock and the gun's firing 

mechanism it need only here be observed that the 
turning of breech bar 2 to the horizontal position 
of Fig, causes a spring loaded iocking pin 5 
(which protrudes rearwardly from the breech 
block 28 to move from its Fig. 4 location to that 
of Fig. 1 thereby engaging a slot 5 (see Fig. 4) 
in the hinge ring 23. Such engagement locks the 
breech block 2 to the non-rotatable hinge-ring 
23, thereby preventing rotation of the breech 
block. 
When the firing mechanism (not here repre 

Sented) is actuated (by means mot here shown), 
the locking pin 50 is simultaneously moved ra 
dially outward fron the Fig. 1 (locked) to the 
Fig. 4 (unlocked) position. Withdrawal of the 
breech block 20 from chamber may then be 
accomplished by clockwise turning the handles 
29 and breech block about hinge-ring 33, as pre 
Viously explained, and then Swinging the entire 
8SSemblage downwardly about hinge pin 35. 

Lodding and fring 

From the foregoing it will be seen that I have 
provided important life-increasing and other im 
provements to prior art recoilless firearms with 
out impairing the advantages in connection with 
loading and firing possessed by those earlier Wea 
pons. To place the ammunition round within my 
improved gun it is merely necessary to unlock 
breech block 23, withdraw it from the chamber 
reliner 8 and swing it downwardly to the posi 
tion shown by Fig. 5B, thus completely freeing 
the rear opening into chamber . 
The ammunition round 27-28 is now inserted 

into the opened chamber and the rear of barrel 
2's bore, the pre-engraved rotating band 3 (see 
Fig. 2) of projectile 28 being placed into registry 
with the barrel's riflings 6 (see Fig. 2). Forward 
thrust of the round is continued until the head 
rin 3 of cartridge case 28 abuts. With the reliner 
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A3 as shown in Figs. 2-5. In this position, the for " 
ward end of the cartridge case is centered by the 
rifle barrel and the case's head is similarly cen 
tered within the chamber by the reliner 3 there 
around. When the complete round is in the rifle, 
the cartridge case 28 is indirectly supported by 
the barrel 2 by virtue of the projectile located in 
the barrel which communicates with the car 
tridge case. As the case is thus supported, there 
is a very slight annular space all around the for 
Ward end of the case Separating the case from the 
surrounding barrel. However, the instant the 
projectile leaves the case the barrel then directly 
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4. 
supports the forward end of the cartridge case 
so that this annular space is interrupted. 
The breech block 20 (together with bar 2 and 

handles 29) is now moved upwardly and for 
Wardly into the chamber. In approaching and 
engaging with the cartridge case head the flared 
recess in the breech block's front comes into abut 
ment with the head and thereby restrains the 
case against rearward movement. Counterclock 
Wise rotation of the breech block by bar 2 and 
handles 29 in the manner earlier described, places 
the gun in readiness for firing, with the hammer 
(Concealed in housing 88 of Figs. 2-5-5A-5B) 
in the necessary "cocked' position, 
By means of mechanisms similar to those uti 

lized by the earlier mentioned Kroeger-Musser 
firearms, but not here shown nor described, the 
weapon's safety catch is first released. Then, by 
a pressure om a trigger button (not shown) situ 
ated in one of the two bar handles 29 the hammer 
and firing pin are caused to detonate a percus 
sion element and ignite primer and propellant 
charges (also mot ShoWin) in the ammunition 
round. 
The resultant combustion of a propellant 

charge, discharge of the projectile 2, effect and 
disposition of the cartridge case 23 and explosive 
gases are also all &mply described by co-pending 
application Ser. No. 577,830; the operative princi 
ples there disclosed apply to my hereindisclosed 
weapon as well. 
After firing, the subsequent withdrawal of the 

fired cartridge case from the chamber is preceded 
by first unlocking the breech block and then with 
drawing that breech block rearwardly and down 
wardly out of register with the chamber reliner 
and into the position on hinge support 23 which 
Fig. 53 shows. Extraction of the fired case in 
the manner previously described now becomes 
possible. 

Other advantages of new construction 
From the foregoing description and accom 

panying illustrations, certain mechanical de 
tails of my Weapon which make possible the at 
tainment of a number of earlier enumerated ob 
jects will have become evident. For example, the 
extractor 9 always remains within the reliner 
A3's recess 8 (see Figs. 2, 5-5A) where it is com 
pletely removed from the path of rearwardly 
moving explosive gases. This feature corrects a 
condition which led to rapid extractor erosion in 
the earlier Kroeger-Musser recoilless rifles. Now 
shielded behind the protecting reliner 3, the ex 
tractor 9 in my improved gun survives many 
times longer than its counterpart in the earlier 
design. 
As previously mentioned, too, the removable 

reliner f3 bearing the portions of the annular 
orifice 5 most subject to gaseous erosion may be 
readily replaced. Such reliner renewal may sat 
isfactorily be facilitated by a special Wrench (not 
shown). The procedure used is to clamp the gun 
chamber i securely in a vise (not shown), re 
move stud 37 out of contact with reliner f3, and 
then fasten the opposing jaws of this named 
Wrench onto the reliner through opposite ven 
turis í5 at the rear of the gun with the breech 
block 29 and bar 2 in the Flg. 5B position, A. 
counterclockwise turning of this Wrench removes 
the reliner 3 from its threaded attachments 4 
(see Figs. 2-3-5-5A-5B) to chamber . 
Thus, in only a few moments, the used reliner, . 

having borne the brunt of attack by the powdel 
gases, may be replaced by a new reliner 3. The 



444949 
5 

speed and ease with which this simple change 
can be made by the user at or near the field of 
combat is a further advantage to this gun life 
extending feature. 

Summary 

The foregoing description has shown that any 
here disclosed improvements have greatly en 
hanced the military value and usefulness of the 
open breech recolilless frearms now so widely ac 
claimed by the United States armed forces. 

It will now therefore be apparent that I have 
improved the design and extended the useful 
ness of recoilless firearms which incorporate prin 
ciples of construction and operation first dis 
closed and claimed by earlier fled co-pending ap 
plications of Kroeger-Musser; that I have sub 
stantially increased the effective-life of such 
“open breech” recoilless guns; that I have pro 
vided for such firearms unique chamber and 
breech designs which are pecularly adapted to 
75 mm. and other high caliber weapons and 
which eliminate the problem of recoil adjust 
ment; that I have protected the gun's extractor 
mechanism from erosion by the backward blast 
of escaping gases; and that I have attained the 
foregoing improvements without sacrificing the 
advantages of light weight, ruggedness and sin 
plicity of action. 
My inventive improvements, here exemplified 

as applied to a 75 mm. weapon, are capable of 
wide application and hence are not to be re 
stricted to that specific form here used for pur 
poses of illustration. 

claim: 
1. In a recoilless firearm, the combination of a 

barrel, a chamber communicating with said bar 
rea and having a rear diameter substantially 
larger than that of the barrel's bore, an ammuni 
tion round comprising a projectile positioned in 
the rear of said bore and a cylindrical cartridge 
case having a multi perforated metal Wall in co 
munication at its forward end with said projec 
tile and being of substantially smaller diameter 
tham the rear portion of Said chamber, a rin ex 
tending radially from the rear portion of Said 
cartridge case, a ring-like reliner renovably fixed 
by its outer periphery within said chamber's rear 
portion and having spaced Venturi-like openings 
extending axially therethrough to form a sub 
stantially annular orifice leading from the cham 
ber's interior through the reliner and to the rear 
exterior of the chamber and further having a 
concentric inner periphery whose rearward por 
tion is threaded and whose forward portion is di 
ametrally reduced to encircle said cartridge case 
immediately ahead of its said rear rim whereby 
to restrain the case against forward movement 
and to support same in radially spaced relation 
to the chamber walls, and a breech block Secured 
in said reliner's rear threaded portion islanedi 
ately behind said cartridge case rim and also in 
radially spaced relation to the reliner's walls 
therearound whereby to restrain the cartridge 
case against rearward movement and to form, a 
continuation of the inner wall of the substan 
tially annular orifice which leads to the rear ex 
terior of the chamber. 

2. In a non-recoil gun, the combination of a 
barrel, a chamber communicating with said bar 

...rel and having a rear diameter substantially 
larger than that of the barrel's bore, an annu 
nition round comprising a projectile positioned 
in the rear of said barrel and a perforated car 
tridge case within said chamber communicating 
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6 
with said projectile and having a cross section 
al area substantially less than that of said cham 
ber's rear portion and being supportable at its 
front by said barrel, a ring-like reliner removably 
fixed within the chamber's rear portion so that 
its forward portion is in encircling relation to said 
cartridge case whereby to support same against 
lateral movement, said reliner being provided 
with a number of spaced Wenturi-like openings 
which extend axially therethrough to form a sub 
stantially annular orifice leading from the cham 
ber's interior to the rear exterior thereof, and a 
breech block secured in spaced relation to the 
rear interior of said reliner whereby to support 
said cartridge case against rearward (movement 
while at the same time continuing said annular 
orifice without obstruction in conjunction with 
said reliner's rear interior. 

3. In a recoilless firearm, the combination of a 
barrel, a chamber extending rearwardly from 
said barrel and having walls which taper out 
wardly from the diameter of said barrel's bore at 
the chamber's front to a substantially larger 
diameter at the chamber's rear, an ammunition 
round comprising a projectile in the rear of Said 
barrel and a cartridge case containing propellant 
powder positioned within said chamber and con 
municating with said projectile, a metal wall for 
said case forming for said powder a cylindrical 
enclosure of diameter approximately the Same as 
said surrounding chamber's forward end but 
substantially less than that chamber’s rear por 
tion and being perforated by a relatively large 
number of openings distributed throughout the 
circumference and length thereof, means includ 
ing a removable ring structure lining the inside 
rear portion of said chamber for supporting said 
cartridge case against lateral and for Ward move 
ment and having axially extending therethrough 
Wenturi-like openings which provide a Substan 
tially annular orifice leading from the chamber's 
interior to the rear exterior thereof, and means 
including a breech block which continues said an 
nular orifice without obstruction in the rear of 
said chanber and which supports said cartridge 
case against rearward movement and in Spaced 
relation to said chamber walls therearound, all 
said elements in the aforesaid combination so co 
operating that upon igniting said powder the said 
projectile is discharged forwardly out of said bar 
rel and at the same time the powder combustion 
gases which result from such ignition are expelled 
through said case wall openings radially into said 
tapered chamber and thence rearwardly Out Of 
Said annular orifice to neutralize the forces Of re 
coil which tend to develop upon the forward flr 
ing of a projectile from said firearm. 

4. In a recoilless firearm, the combination of a 
barrel, a chamber communicating with said bar 
rel, a removable ring structure lining the inside 
rear portion of Sald chamber and having spaced 
Wenturl-like openings extending axially there 
through to provide a substantially annular orifice 
leading from the chamber's interior to the rear 
exterior thereof, a breech block movable into and 
out of the rear interior of said ring and having 
its periphery cut away at spaced portions circum 
ferentially of the block to provide interrupted 
locking lugs that extend substantially radially 
from the central portion of the block, coacting 
protrusions from said ring's inner Wall engage 
able and disengageable by said locking lugs upon 
locking and unlocking rotation of the breech 
block within the ring, a support for said breech 
block affixed to the rear exterior of Said chamber 



in radial alignment with one of said ring's pro 
trusions, and a hinge member extending radially 
from said support to the breech block in line with 
one of said lugs in the breech block's locked po 
sition and supporting the breech block for ro 
tative novernent Within the ring-lined chamber 
and also for complete withdrawal therefrom as 
well as for imparting support to the breech block 
when sc withdrawn and also for guiding action 
for reinsertion into the chamber. 

5. In a firearm, the combination of a barrel, a 
chamber communicating said said barrel and 
having a rear diameter Substantiaily larger than 
that of the barrel's bore, a cartridge case co 
taining powder situated within said chamber sup 
portable at its front by said barrel and having its 
wall so perforated that gases of powder combus 
tion therefrom will expand radially and further 
having a cross sectional area, substantially less 
than that of said cha. Enber's reair portion so that 
the gases will have roon to expand, a, rin extend 
ing radially from the rear porticia of Said car 
tridge case, a renovable ring structure lining the 
inside of said charaber's rear portion and encir 
cling said cartridge case immediately ahead of its 
said rear rin whereby to support said case in ra 
dialily spaced relation to the rear chamber walls, 
a breech block inovable into and out of the rear 
ward portion of said chamber-lining ring inline 
diately behind said cartridge case and being se 
cured therein when rotated to a locked position 
and freed for withdrawal therefrom when rotated 
to an unlocked position, a support (nenber for 
said breech block hingedly attached to the rear 
exterior of said chamber and extending radially 
into pivotal juncture with the center of said 
breech block whereby the breech block is sup 
ported for rotative movement between said locked 
and unlocked positions and for withdrawal from 
and entry into the chamber, and an extractor 
fixture protruding from the forward face of said 
support member for latching engagement over 
the rear rim of said cartridge case upon with 
dra Wall of the breech block frOn the chamber 
to thereby partially withdraw the cartridge case 
from the firearm at the Sane time. 

6. In a firearm, the combination of a barrel, a 
chamber conrnunicating with said barrel, a re 
movable ring structure lining the inside rear por 
tion of Said chamber and having a recess axially 
extending into the rear thereof, a cartridge case 
having a rearrin and containing powder situated 
within said chamber supportable at its front by 
said barrel and at its rear by said ring structure 
and having its wall so perforated that gases of 
powder combustion will expand radially and 
further having a cross-sectional area substantial 
ly less than that of said chamber's rear portion so 
that the gases will have room to expand, a breech 
block movable into and out of the rearward por 
tion of said ring and being secured therein when 
rotated to a locked position and freed for with 
drawal therefrom when rotated to an unlocked 
position, a longitudinal support member for said 
breech block having two surfaces which respec 
tively face forwardly and rearwardly when said 
support member supports the breech block with 
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in Said ring and further having two extremities 
One of which is hingedly attached to the rear ex 
terior of said chamber in alignment with Said 
ring-structure recess and the other Of Which eK 
tends radially into piWotal juncture with the cen 
ter of said breech block's rear surface whereby 
the breech block is Supported for rotative nove 
ment between said locked and unlocked positions 
and for withdrawal from and entry into the cham 
ber, an operating member affixed to said breech 
block for transmitting turning and withdraw 
ing and inserting movements thereto, and an ex 
tractor fixture having an arm terminating in a 
hook protruding resiliently from the forwardly 
facing surface of said support member into said 
ring-structure recess for latching engage ent, by 
the hook with said cartridge case's rear rin upon 
withdrawal of the breech block from the ring 
lined chamber to simultaneously thereby partial 
ly withdraw the cartridge case from the farerrin, 
said extractor arm then being projected into lock 
ing engagement. With Said breech block Where it 
prevents rotation of the breech block out of un 
locked position until such title as the breech 
block has again been fully reisserted into the 
chamber when said extractor an is renoved 
from said locking engagement in the breech block 
to said recess in the chamber-liaiiag ring upon 
contacting said ring. 

7. In a non-recoil guar, the combination of a 
barrel, a chamber connu Knicating with said bar 
rel, a ring-like reliner renovably fixed within the 
charnber's rear portion and having Spaced Wen 
tri-like openings extending axially therethrough 
to form a substantially annular orifice leading 
from the chamber's interior to the rear exterior 
thereof, said reliner having between two of its 
Wenturi openings a recess axially extending into 
the rear of the relier, a breech block novable 
into and Out of the rear interior of Said reiner 
and being secured thereira when rotated to a 
locked position and freed for withdrawal there 
from when rotated to an unlocked position, 
& longitudinal support member for said breech 
block having two surfaces which respective 
ly face forwardly andi rearwardly when saidi 
Support member supports the breech block 
within said ringlike reliner and further having 
two extremities one of which is hingedly attached 
to the rear exterior of said chamber in alignment 
With said ring's recess and the other of which ex 
tends radially into pivotal juncture with the cen 
ter of said breech block's rear surface whereby 
the breech block is supported for rotative move 
ment between said locked and unlocked positions 
and for withdrawal from an entry into the cham 
ber, an Operating member affixed to said breech 
block for transmitting turning and withdrawing 
and inserting movements thereto, and an extrac 
tor fixture protruding resiliently from the for 
Wardly facing surface of said support member 
and aligned to rest within said reliner's recess 
When the breech block is inserted into the cham 

is ber whereby to be shielded from gaseous erosion 
during firing. 
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