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3,114,299
BREECH SEALING MEANS FOR AUTOMATIC
FIREFARMS ADAPTED TO FIRE CASELESS
AMIMUNITION
Earle M. Harvey, Agawam, and Frederick P, Reed, Lud-
low, Mass., assignors to the United States of America
as represented by the Seeretary of the Army
Filed OGct. 12, 1962, Sey. Ne. 239,297
16 Cilaims, (ClL 89—26)
(Granted under Title 35, U.5. Code (1952), sec, 268)

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

This invention relates to bolt-operated automatic fire-
arms adapted to fire caseless cartridges and is more par-
ticularly directed to means for obturating the interface
of the barrel and bolt against the passage of the combus-
tion gases produced by the firing of the cartridge.

In conventional ammunition of the type uiilized in
automatic firearms having a reciprocating bolt and a
percussion type firing pin carried in the btolt, the pro-
pellant charge is contained in a resilient metal case
shaped to fit the length and contour ¢f the firing chamber
in the barrel. When the cartridge is fired, the case is
expanded into obturating or gas sealing contact with the
walis of the firing chamber until the pressure therein i3
drastically reduced subsequent to the exit of the projectile
from the barrel. Thereupon, the resulting contraction
of the fired cartridge case permits the withdrawal thereof
from the firing chamber by suitable extractor mechanism
secured to the forward end of the recoiling boit.

While this type of ammunition satisfies current military
requirements, firearm designers have long recognized that,
if the metallic case could be eliminated as a component
of a complete cartridge, the resulting substantial reduc-
tion in weight thereof couid provide an appreciable in-
crease in the cyclic rate of the firearm. Moreover, the
utilization of caseless cartridges would also permit the
elimination of the extractor and ejector structures noi-
mally required to dispose of spent cartridge cases thereby
enhancing the rate of fire through the consequent de-
crease in the weight of the recoiling boit. Another ad-
vantage inherent in the use of caseless cartridges is the
elimination of any need for utilizing critical space in
tanks and aircraft for the storage of spent cartridge cases.
Furthermore, the ability to provide a complete round of
ammunition without the necessity for the conventicnal
brass case would obvicusly reduce the supply requirements
for this expensive and increasingly critical material.

The possibility of obtaining the foregoing advantages in
percussion fired military firearms has recenily led to the
development of a cartridge which meets the ballistic re-
quirements of conventional ammunition even though the
propellant charge and the primer are incorporated into
a seif-contained unit which is completely consumed dur-
ing firing. However, while the feasibility of such com-
bustible ammunition has been clearly demonstrated by
the firing of single cartridges, the prior art has not as
yet been able to utilize this improvement in semiauio-
matic or fully automatic firearms due to the problems in-
volved in successfully obturating the breech against the
escape of the combustion gases generated by the firing of
the cartridges.

Accordingly, it is an object of this invention to pro-
vide positive obturation of the breech in an automatic
firearm of the type wherein percussion firing is utilized
to discharge caseless ammunition.

It is a further object of the present invention to provide
a flexible member for a firearm of the aforesaid type
which can be secured to the front end of a reciprocal
bolt to positively obturate the firing pin hole therein.
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Still another object of this invention is to provide a
flexible member of the aforesaid type which will also
transfer the impact of a forwardly moving firing pin to
the primer in the rear end of a caseless cartridge for
ignition thereof.

Another object of this invention is to provide a two-
part bolt wherein relative movement between the paris
during the locking and firing cycle of the firearm is uti-
lized to compress a resilient ring therebetween to obturaie
the interface between the barrel and the bolt.

A specific object of this invention is to provide an im-
proved breech structure for a firearm adapted for the
firing of caseless cartridges wherein the inteface between
the rear end of the barrel and the front end of a two-part
bolt is completely obturated by the combination of re-
silient means between the two parts of the bolt and a
flexible member retained in the front part of the bolt to
seal the firing pin hole therein.

The specific nature of the invention as well as other
objects and advantages thereof will clearly appear from
a description of a preferred embodiment as shown in the
accompanying drawings in which:

FIG. 1 is a sectional plan view of the breech end of
a bolt-operated firearm showing a single obturating mem-
ber for completely sealing the breech end of a firing
chamber against the escape of the combustion gases gen-
erated by the discharge of a caseless cartridge;

FiG. 2 is a similar sectional view showing another form
of obturating member specifically designed to seal the
firing pin hole in a firearm bolt while the interface be-
tween the bolt and barrel is being sealed against the pas-
sage of combustion gases by an extension on the face of
the bolt; i

FIG. 3 is a view corresponding to FIG. 2 but showing
a firearm structure in which obturation at the interface
between the bolt and the barrel is effected by a flexible
ring disposed between angular surfaces on the breech end
of the barrel and on the front end of the bolt while
obturation of the firing pin hole is simultanecously ef-
fected by a flexible diaphragm mounted in the face of
the bolt;

FIG. 4 is a section of the breech end of an automatic
firearm showing another form of a single obturating mem-
ber specifically designed for retention by the bolt head
portion of a two-part bolt;

FIG. 5 is a view similar to FIG. 4 but showing a sep-
arate obturating member in the breech designed to sup-
plement the obturation achieved through mating angular
surfaces on a bolt body and a bolt head;

FIG. 6 is a view similar to that of FIG. 5 but showing
a structure wherein the obturation between the belt body
and bolt head is achieved by a separate sealing ring there-
between,;

FIG. 7 is a sectional elevational view showing an al-
ernate two-part bolt structure wherein the obturation of a
resilient ring in simultanecus engagement with the breech
end of the barrel and the adjacent surfaces on both parts
of the bolt is controlled by the threaded engagement be-
tween the bolt parts which are shown in the positions
assumed immediately prior to the firing of the caseless
cartridge;

FIG. 8 is a sectional plan view showing the relative
positions of the bolt body and bolt head in FIG. 7 subse-
quent to the firing of the caseless cartridge; and

FIG. 9 is a fragmentary sectional view taken along line
%—9 in FIG. 7 to show the structure which prevents rota-
tion of the bolt head during the locking and unlocking
rotation of the bolt body.

In accordance with the teachings of the present inven-
tion, it has been found that the gases generated by the
firing of a combustible caseless cartridge may be effec-
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tively sealed or obturated, as referred to hereinafter,
against entry into the interface between the bolt and the
breech end of the barrel by a cup of resilient metal sur-
rounding the rear end of the cartridge and extending
forwardly beyond such interface in intimate contact with
the walls of the firing chamber in the barrel or with the
walls of a counterbore in the barrel disposed rearwardly
of the firing chamber. The base of the cup is flexibly
formed and is interiorly provided with an integral pro-
tuberance adapted to ignite the primer in the rear end
of the cartridge when forced forwardly under the impact
of a slidable firing pin in the bolt. The cup is retained
in a recess in the face of the bolt for movement therewith
during recoil and counter-reccil. In the event the junc-
tion between the bolt and the breech end of the barrel
is effectively obturated by angular mating surfaces there-
between, the cobturation of the firing pin hole in the
bolt may be accomplished by a flexible diaphragm re-
tained in a suitable recess in the front end thereof. The
obturation of this flexible diaphragm may also be supple-
mented by the utilization. of a two-part bolt having a
wedging or threaded engagement between the two parts.

As shown in the drawings, the obturation structures of
the present invention are particularly adapted, but not
necessarily limited, to those automatic or semiautomatic
firearms in which a bolt 12 is reciprocably mounted in
suitable longitudinal ways 14 in a receiver 15 and is
provided with oppositely disposed locking lugs 18 at the
forward end thereof for engagement with correspond-
ingly formed locking recesses 28 in receiver 16 disposed
rearwardly of the breech end of a barrel 22 threadably
mounted in the forward end of receiver 16 as shown at
24. Bolt 12 includes a central hole 26 therethrough for
the slidable passage of a firing pin 28 arranged to ignite
a combustible primer 3@ in the rear end of a suitable
granular propellant charge 32 molded into a self-conm-
tained cartridge 34 having a configuration similar to that
of the brass case normally utilized in conventional am-
munition. The forward end of propellant charge 32 is
molded about the base of a conventional bullet 35.

As 1llustrated in FIG. 1, the breech end of barrel 22
is counterbored at 36 to slidably receive a corresponding
cylindrical extension 38 on the face of bolt 12. Counter-

bore 36 is forwardly extended in barrel 22, as indicated .

at 40, but at a reduced diameter and to a lesser extent
to receive the forward end of an obturating cup 42 pref-

erably fabricated of a resilient metal, such as brass,

and seated against an arcuate end wall 44 of a recess
45 centrally formed into the face of bolt 22. Cup 42
is formed with an arcuate base of slightly lesser curva-
ture than that of end wall 44 and is tightly fitted into
recess 45 to ensure retention therecf during the recoil
and counterrecoil movements of bolt 12. The base of
cup 42 is centrally provided with a protuberance 46
which serves as a striker for igniting primer 30 upon
impact therewith and is norimaily spaced out of contact
therewith to permit the usual feeding and chambering
movements of cartridge 34. During the chambering of
cartridge 34, the entry of bolt extension 38 intc barrel
counterbore 3% serves to properly align the walls of cup
42 for a smooth entry into barrel counterbore 4@ despite
the tolerances which customarily exist between bolt 12
and receiver 16. When boit extension 38 contacts the
shoulder formed by barrel counterbore 36, the forward
edge of cup 42 will be spaced from the bottom of the
forwardly disposed counterbore 40 to aveid interfer-
ence with the locking of bolt 12 in battery position.
When' firing pin 28 is driven forwardly by suitable
means, such as a hammer (not shown), the flexible na-
ture of the base of obturating cup 42 permits striker 46
thereon to be forced forwardly into primer 3¢ for detona-
tion of the propellant charge 32 in the same manner as
cenventional cartridges with separate metallic cases.  In
order to permit this forward flexure of the base of ob-
turating cup 42, bolt 12 is relieved by an annuiar shallow
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groove 48 at the base of recess 45. As the pressure
in the firing chamber increases, the side walls of cup 42
are forced into tight contact with the mating wall sur-
faces in barrel counterbore 49 and in bolt recess 45.
At the same time, the base of cup 42 is forced into tight
contact with arcuate end wall 44 in bolt recess 45 to
complete the obturation of the interface between the
locked boit 12 and the breech of barrel 22. As the
pressure in the firing chamber is reduced, the resulting
contraction of obturating cup 42 cut of engagement with
the interior of barrel 22 frees bolt 12 for subsequent
recoil movement. Retention of cup 42 in bolt recess 45
is effected by the press-fitted engagement therebetween
as well as by the slight interference afforded by the metal
which has been extruded into shallow groove 48.

In FIG. 2 there is shown a firearm breech structure in
which boit 12 is provided with a forwardly extending
hollow cylindrical portion 58. The exterior surface of
portion 59 is forwardly sloped, as indicated at 52 to mate
with a correspondingly sloped surface 34 within a coun-
terbore 56 in the breech end of barrel 22.  The hollow
intericr -of bolt cxtension 3§ is continued rearwardly
into the face of bolt 12 to form a recess 38 for accom-
modating the primer end of propellant charge 32. As
indicated at ¢9, the end wall of recess 58 is dished to
receive a flexible arcuately formed diaphragm 62 held
in place by an annular retaining washer 64 inserted into
a corresponding groove 66 in the walls of bolt recess 58
immediately forward of the arcuate end wall 69 thereof.
Although diaphragm 62 may be formed of any flexible
material, it has been found that brass will produce the
best results. The front face of diaphragm 62 is formed
with a ceatral protuberance 68 for igniting primer 290
when forced forwardly into contact therewith by slidable
firing pin 28. The normal curvature of diaphragm 62
protuberance 68 out of contact with primer 39
during the forward chambering movement of cartridge
34. If a closer fit is desired between the rear end of
cartridge 34 and flexible diaphragm 62, the base of the
cartridge may be beveled as shown at 69.

Thus, when caseless cartridge 34 is fired, the side walls
of hoilow bolt extension 50 are forced into obturating
contact with the oppositely sloped wall surface 54 of

1- o
keeps

-counterbore 56 in barrel 22. At the same time, diaphragm

62 is forced rearwardly into full mating contact with
arcuate end wall 6@ of bolt recess 58 to prevent any
passage of the combustion gases into firing pin hole 26.
It is, therefore, readily apparent that the combination of
bolt extension 3@ and flexible diaphragm 62 effectively
seals the interface of barrel 22 and bolt 12 against the
escape of : combustion gases without undesirable inter-

ference in the normal locking and receiling functions of

bolt 12. )

In FIG. 3, there is shown a breech structure containing
a flexible diaphragm 62 similar in configuration and func-
tion to the one illustrated in FIG. 2.  However, in this
structure, it is no longer necessary for a portion of bolt
312 to project into the critical firing chamber area in
barrel 22. Instead, the exterior of barrel 22 is rearwardly
beveled, as shown at 79, and the interior of cylindrical
recess 58 in the face of bolt 12 is forwardly sloped as

-indicated at 74, but not to. the same degree as bevel 7@

on barrel 22. However, the diameter of bolt recess 58
is sufficiently enlarged over that of the beveled rear end
of barrel 22 to accommeodate a resilient obturating ring
76 therebetween, of brass or other suitable material, which
is secured therein by a retaining washer 78 equivalent to
washer 64 in FIG. 2. The inner and outer peripheries
of ring 76 are planar in configuration and are paraliel
to one another. Such construction facilitates the contact
between ring 76 and the respective angular surfaces on
bolt 12 and barrel 22 and also provides a mechanical
advantage therebetween which ensures the required com-
pressive force on ring 76.

ring the forward movement of bolt 12 into battery
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position, the planar surfaces of ring 76 are physically
cempressed by the converging angular surfaces on bolt
12 and barrel 22. Upon the firing of caseless cariridge
34, ring 76 is further compressed by the combustion gases
directed against the rear face thereof and, comsequently,
provides the necessary obturation of the interface be-
tween bolt 12 and barrel 22. At the same time, the ob-
turation of firing pin hole 26 is obtained by the fiexure
of diaphragm 62 inio contact with end wall 62 of bolt
recess 58.

While single bolts can generally be adequately obtu-
rated by the structures described above, it has been found
that the necessary tolerances inherent in the manufaciure
of bolt 12 and receiver 16 frequently render it impossible
to obtain the required tight contact at the interface be-
tween belt 12 and barrel 22. However, the adverse effect
of these tolerances can be virtually eliminated by the
utilization of a two-part bolt wherein the head portion
thereof is suitably secured to the bedy to permit relative
limited longitudinal movement of the latter when the head
portion is halted in battery position.

Onmne such belt assembly is illustrated in FIG. 4 where-
in the body 88 thereof is formed with a hollow cylin-
drical extension 82 projecting forwardly of locking lugs
18 thereon to slidably engage in a corresponding annular
recess 84 formed into the rear end of a cylindrical bolt
head 86. The exterior periphery of extension 82 is for-
wardly sloped, as indicated at 88, to mate with the oppo-
sitely sloped outer wall surface in annular recess 84. At
the same time, the cylindrical core 9§ formed by annular
recess 84 projects into the interior of hollow extension 82.
The slidable engagement between bolt head 86 and bolt
body & is limited in the longitudinal direction by a key
82, or other suitable retaining member, projecting from
the interior wali surface of hollow extension 82 and en-
gageable in a circumferential groove 94 of greater width
formed in core 96. The front face of bolt head 84 is
dished, as shown at 96, and is cenirally pierced by a
firing pin hole 98 in axial alignment with a larger diam-
eter firing pin hole 18§ in belt body 86.

The breech end of barrel 22 is counterbered, as shown
at 161, to a slightly larger diameter than the exterior
diameter of bolt head 86 to accommodate a flexible cup
162 therebetween. The base of cup 162 is arcuately con-
toured to it against the dished face of bolt head 8§ while
the walls of cup 182 extend rearwardly in intimate con-
tact with the exterior periphery of bolt head 86. In order
to ensure retention of cup 102 on bolt head 86 during
recoil movement of bolt body 89, the rear edge of cup
162 is formed with diametrically opposed tabs 184 which
are inwardly turned to engage with the rear edge of bolt
head 86.

As bolt body 86 is rotated into locked battery position,
bolt head 86 advances cup 162 into contact with the for-
ward end wall of barrel counterbore 181. Thereupon,
the final movement of bolt body 88 into locked battery
positicn advances the forwardly sloped periphery of hol-
low extension 82 into wedging contact with the corre-
sponding wall surface in bolt head annular recess 84.
This wedging engagement between bolt body 8¢ and sta-
tionary bolt head 86 serves to compensate for any varia-
tion in the tolerances therebetween and between bolt body
8% and receiver 16. Thereupon, the forward movement
imparted by firing pin 28 to the base of flexible cup 162
advances a central protuberance 186 thereon into firing
contact with primer 3§ in caseless cartridge 34. In order
to provide for this flexure of the base of cup 182, the
junction of the forward end wall and side walls in barrel
counterbore 181 is suitably grooved as best shown at 198.

In FIG. 5 there is shown an alternate version of a two-
part bolt consisting of a bolt body 116 and a bolt head
112. The front end of bolt body 118 is formed with a
forwardly projecting hollow extension 114 having a for-
wardly and outwardly sloped interior 116 communicating
with a rearwardly extending central bore 117. The rear
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end of bolt head 112 is cylindrically formed to slidably
fit into bolt body bore 117 while the front end of boit
head 312 is suitably enlarged and sloped to fit into hollow
exiension 114. Bolt head 112 is retained for limited lon-
gitudinal movement therein by key and groove means
318 similar to the structure illustrated in FIG. 4. The
forward end of bolt head 112 is formed with an outwardly
turned flange 128 extending in front of bolt body exten-
sion 114 into slidable contact with the side walls of a
counterbore 122 in the breech end of barrel 22. If con-
sidered desirable, the exterior periphery of boit body ex-
tension 114 and the side walls of barrel counterbore 122
may be forwardly tapered to a slight extent to provide
for an unobstructed entry of bolt head 112 into counter-
bore 122, The front face of bolt head 112 is formed
with a dished recess, as shown at 124, to form a seat for
a flexible arcuate diaphragm 126 which is retained in
place by an annular washer 128 in substantially the same
manner as that described in connection with the struc-
ture of FIG. 2.

As bolt body 138 is rotated into locked battery posi-
tion, the forward movement thereof relative to the sta-
tionary bolt head 132 will press bolt head flange 120
tightly against the breech face of barrel 22 and at the
same time will provide a wedging action which forces
the exterior periphery of bolt body extension 114 into
tight engagement with the side walls of barrel counter-
bore 122. Thus, when caseless cartridge 34 is fired in
the manner previously described, the pressure of the ex-
panding combustion gases forces diaphragm 126 back into
obturating engagement with the face of bolt head 112.
At the same time, the slight setback of bolt head 112, as
the locking tolerances are taken up, forces the exterior
periphery of bolt body extension 114 into even tighter
obturating engagement in barrel counterbore 122.

Another means for obturating the firing chamber in
which a caseless cariridge 34 is arranged to be fired by
a longitudinally slidable firing pin 28 carried in a two-
part bolt assembly is shown in FIG. 6. In this structure
the front end of a bolt body 130 is provided with a cen-
tral cylindrical recess 132 adapted to slidably receive a
corresponding cylindrical portion 134 extending from
the rear end of a bolt head 136. Suitable key means 137
is provided to limit the longitudinal movement of bolt
head 134 relative to bolt body 138. Bolt head 136 is
angularly enlarged, as shown at 138, to form a cylindrical
front end 139 adapied to fit within a corresponding coun-
terbore 149 in the breech end of barrel 22. In this posi-
tion, the space between the wall of barrel counterbore
149 and the angular exterior of bolt head 136 is occupied
by an obturating ring 142 having a bevel 144 on the front
face thereof corresponding to the angular periphery of
boit head 136. The rear face of ring 142 is squared off,
as iltustrated at 146, to fit against locking Iugs 18 on bolt
body 130. The front face of bolt head 136 is arcuately
recessed, as indicated at 224, in the same manner as that
illustrated in FIG. 5 and is similarly provided with
diaphragm 126.

As bolt body 139 is rotated into locked battery posi-
tion, the forward travel of bolt head 136 is terminated
upon contact with the forward end of barrel counterbore
140. However, the slidable connection between bolt head
13¢ and bolt body 130 permits the latter to continue to
advance and rotate until contact is made with the breech
face of barrel 22. During this locking movement of bolt
body 139, ring 142 is compressed against the angular
surface 138 on bolt head 136 to expand into obturating
contact with the walls of counterbore 140 in barrel 22.
When cartridge 34 is discharged by firing pin 28, the
pressure of the combustion gases tends to force bolt head
136 rearwardly thereby increasing the obturation func-
tion of ring 142. At the same time, flexible diaphragm
125 is forced into tight engagement with the face of bolt
head recess 124 to seal the firing pin hole therein.

The foregoing obturation function of ring 142 may be
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even further enhanced if the engagement between a bolt
head 156 and a bolt body 158 is provided by mating
Acme-type threads as shown at 162 and 162, respectively,
in FIGS. 7 and 8. Bolt head 156 is threaded into boit body
158 until both members contact the cpposite faces of a
sealing ring 163 generally similar to ring 142 but also
beveled at the rear farce thereof as indicated at 165, In
this position, the engagement between threads 188 and
162 will provide a rearward clearance thercbetween as
best shown in FIG. 7.

Thus, when the forward travel of bolt head 186 is
haltzd by contact with the front end wall of counterbore
149 in barrel 22, the continuing locking rotation of bolt
body 258 results in a camiming action between threads 160
and 162 which draws bolt head 156 rearwardly relative
to bolt body 158. In order to prevent boit head 156 from
rotating during the locking rotation of bolt body 158, the
former is provided with a vertical pin 164 adjacent the rear
end thereof which extends through a radial sict 166 in
bolt body 158 to project into a longitudinal groove 168
along the interior wall surface of receiver 16. During
this slight rearward movement of bolt head 156, ring 163
is correspondingly compresed into obturating engagement
with the interior wall surface of barrel countertore 149.
Upon the firing of cartridge 34, the expanding gas pres-

ure forces bolt head 156 rearwardly to the position shown
in FIG. 8 to the extent permiited by the existing clearance
between threads 169 and 162. As a result, ring 163 is
additionally compressed. into even tighter contact with
barrel counterbore 148 at the very instant when maximum
obturation of the interface between bolt 12 and barrel 22
is required. When the gas pressure is reduced to the point
at which bolt body 138 begins to unlock, the rotative
movement thereof, during such unlocking, forces bolt
head 155 forwardly to the extent permitted by the exist-
ing clearance between threads 169 and 162 thereby reduc-
ing the pressure on ring 183 to permit subsequent unob-
structed recoil of the entire bolt assembly.

Thus, there is here provided an effective means for
obturating the interface between a barrel and bolt upon
the firing of a caseless combustible cartridge. Such ob-
turation may be accomplished by a single cup-shaped
member retained by the face of the bolt and interposed
between the mating surfaces of the barrel and bolt in bat-
tery position. - In the event greater obturaiion is required,
this may be accomplished by the utilization of a two-part
bolt consisting of a body and a separate head with mating
wedge surfaces therebetween to permit the head to set
back upon the firing of the caseless cartridge and cbturate
the interface between the bolt and the barrel. In the in-
stances in which the bolt consists of two parts, the obtura-
tion of the firing pin hole in the bolt head is effected by a
separate flexible member retained in the front face thereof.
In some: cases, the obturation between the bolt and the
barrel may be supplemented by a separate ring interposed
between the two parts of the bolt and in simultaneous con-
tact with the barrel. These novel obturating devices do
not interfere with the required percussion discharge of
the combustible primer in the rear end of the caseless
cartridges.

Although a particular embodiment of the invention has
been described in detail herein, it is evident that many
variations' may be devised within the spirit and scope
thereof and the following claims are intended to include
such variations.

We claim:

1. In a firearm, a fixed barrel having a firing chamber
therein adapted to seat a caseless cartridge with a com-
bustible primer in the rear end thereof, a reciprocal bolt
having a recess in the front face thereof for receiving the
rear end of the cartridge and having a firing pin hole there-
through in communication with said recess, a fiexible dia-
phragm having an integral:striker projecting forwardly
therefrom, means for retaining said diaphragm within
said recess with said striker normally out of contact with
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the primer in the cartridge, resilient means encircling the
rear end of the cartridge in contact with the interface
between said bolt and said barrel, and a firing pin slidably
disposed in said bolt for flexing said diaphragm to advance
said striker into firing contact with the primer in the car-
tridge whereby said diaphragm and said resilient means
respectively obturate said firing pin hole and said interface
between said boli and said barrel in response to the pres-
sure generated by the combustion gases evolved upon the
firing of the cartridge.

2. The combination defined in claim 1 wherein. said
flexible diaphragm and said resilient means are combined
to form a unitary cup. ’

3. The combination defined in claim 1 wherein said
flexible diaphragm is peripherally retained in said recess
in the front face of said bolt, and said resilicnt means com-
prises a hollow extension projecting from the front end
of said bolt and having a forwardly sioped external sur-
face adapted to be forced into obturating contact with a
correspondingly sloped surface within said barrel in re-
sponse to the pressure of the combustion gases.

4. The combination defined in claim 1 wherein said
flexible diaphragm is peripherally retained in said recess
in the front face of said bolt, and said resilient means com-
prises a ring disposed between forwardly converging an-
gular surfaces on said bolt and said barrel.

5. In a firearm having a receiver, a barrel fizedly
mounted in the receiver and having a firing chamber
adapted to seat a caseless cartridge including a combusti-
ble primer in the rear end thereof, a bolt slidably dis-
posed in the receiver for reciprocal movement to and
from locked battery position, said bolt having a firing
pin hole thersthrough communicating with an enlarged
forwardly opening recess adapted to receive the rear end
of the cartridge, a flexible diarhragm peripherally se-
cured in said bolt recess to block said firing pin hole, re-
silient means projecting from the front face of said bolt
into blocking contact with the interface between said
barrel and said bolt in the locked battery position there-
of, a striker integrally formed on the front face of said
diaphragm, and a firing pin slidably disposed in said bolt
for flexing said diaphragm to advance said striker into
firing contact with the primer in the caseless cartridges
whereby the pressure of the combustion gases generated

uring the firing forces said diaphragm into mating con-
tact with the end wall of said forwardly opening bolt
recess to gbturate said firing pin hole and simultaneously
forces said resilient means against the interior surface of
said barrel to obturate the interface between said bolt
and said barrel.

6. The combination defined in claim 5 wherein the
front face of said bolt is formed with a forwardly extend-
ing circular flange surrounding said enlarged recess there-
in, and the breech face of said barrel is counterbored
rearwardly of said firing chamber therein to receive said
flange during the forward movement of said bolt into
locked battery position for guiding said resilient means
into said firing chamber to surround the rear end of the
caseless cartridge. i

7. The combination defined in claim 5 wherein said

flexible diaphragm: forms the base of a forwardly open-

ing integral cup, said resilient means forms the sidewalls
of said cup, and wherein said enlarged recess in said bolt
includes means for retaining said cup against displace-
ment therefrom,.

8. The combination defined in claim 5 wherein the
forward end of said bolt includes a bolt head and means
for slidably limiting longitudinal movement thereof rela-
tive to said bolt, said barrel includes a counterbore rear-
wardly of said firing chamber therein, said flexible dia-
phragm forms the base of a rearwardly opening integral
cup, and said resilient means surrounds said bolt head to
form the sidewalls of said cup.

9. The combination defined in claim 5 wherein said
resilient means comprises a hollow extension on the front



3,114,290

end of said bolt having a forwardly and outwardly sloped
interior surface, a correspondingly sloped bolt head slid-
ably retained in the front end of said bolt for limited
longitudinal movement therein whereby the setback
movement of said bolt head in response to the pressure
of the combustion gases forces the walls of said hollow
bolt extensicn into obturating contact with the interior
surface of said barrel.

10. The combination defined in claim 5 wherein the
forward end of said bolt is formed with a counterbore,
and said bolt includes a bolt head slidably retained in said
counterbore for limited longitudinal movement, said bolt
head having a forwardly sloped section terminating in an
enlarged front end equivalent in diameter to the front
end of said bolt, said barrel having a counterbored breech
rearwardly of said firing chamber for slidably receiving
said enlarged front end of said bolt head, and wherein
said resilient means comprises a ring disposed between
the front face of said bolt and the sleping surface on said
bolt head whereby said ring is adapted to be compressed
into obturating contact with the interior surface of said
counterbored breech end of said barrel in response to the
setback of said bolt head under the pressure generated
by the combustion gases.

11. The combination defined in claim 5 wherein the
front end of said bolt is counterbored to form an internal-
ly threaded opening communicating with said firing pin
hole therein, the breech end of said barrel is counter-
bored rearwardly of said firing chamber therein, said
boit includes a bolt head of equivalent diameter having
an exteriorly threaded extension of lesser diameter pro-
jecting rearwardly therefrom into mating engagement
with the threaded interior of said opening in said bolt,
means for preventing rotation of said bolt head during
the focking rotation of said bolt, and said resilient means
comprises a ring disposed between said bolt and said bolt
head and adapted to be compressed into obturating en-
gagement with the interior wall surface of said barrel
breech counterbore during the locking of said bolt in
battery position, said ring being thereby positioned for
further compression during the setback imparted to said
bolt head upon the firing of the caseless cariridge as the
tolerances ‘between the threads on said bolt and said boit
head are taken up.

12. In a firearm having a fixed barrel terminating in
a counterbore at the bresch end thereof, a firing chamber
in the barrel disposed forwardly of the counterbore and
adapted toc seat a caseless cartridge having a combusti-
ble primer in the rear end thereof, and a bolt disposed
for reciprocal movement to and from locked battery
position, the combination of, a hollow extension project-
ing forwardly from the front face of the bolt and having
a convergingly sloped exterior, a bolt head having a
rearwardly facing annular groove with an angular wedge
surface therein adapted for mating engagement with the
sioped exterior of said hoilow bolt extension, key means
in said bolt extension engageable with said boit head for
limiting longitudinal movement thereof relative to the
bolt, said bolt head having a dished recess in the front
end thereof and a longitudinal firing pin hole in com-
munication with said recess, a rearwardly opening cup
of resilient metal fitted over said bolt head for entry into
the counterbore at the breech end of the barrel during
movement of the bolt into locked battery position, tab
means at the rear edge of said cup engageable with the
rear end of said bolt head for retention thereof, said cup
having an arcuate flexible base and a striker integrally
formed on said base to protrude forwardly therefrom,
and a firing pin slidably disposed in the bolt and engage-
able with the rear face of said base to force said striker
forwardly into firing engagement with the primer in the
caseless cartridge whereby the wedging engagement be-
tween said hollow bolt extension and said bolt head dur-
ing the setback imparted to the latter in response to the
pressure of the gases gemerated by the firing of the car-
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tridge forces said cup into obturating engagement with
the interior of the barrel counterbore.

13. In a firearm having a fixed barrel terminating in a
counterbore at the breech end thereof, a firing chamber
in the barrel disposed forwardly of the counterbore and
adapted to seat a caseless cartridge having a combustible
primer in the rear end thereof, and a bolt disposed for
reciprocal movement to and from locked battery position,
the combination of a hollow extension projecting for-
wardly from the front end of the bolt and having a
divergingly sloped interior, a bolt head having an enlarged
front end with a sloped exterior surface adapted for
wedging engagement in said hollow bolt extension, key
means in said bolt extension engageable with said bolt
head for limiting longitudinal movement thereof relative
to the bolt, said bolt head having a dished front face in
communication with a firing pin hole therethrough, a
fiexible arcuate diaphragm having an integral striker
protruding from the front face thereof, washer means for
retaining said diaphragm in said dished recess of said bolt
head, and a firing pin slidably disposed in the bolt and
engageable with the rear face of said diaphragm to force
said striker forwardly into firing engagement with the
primer in the caseless cartridge whereby the wedging
engagement of said bolt head in said hollow extension
during the setback imparted to the former in response to
the pressure of the gases generated by the firing of the
cartridge forces the exterior surface of said hollow bolt

xtension into obturating engagement with the interior
surface of the counterbore in the breech end of the
barrel while said diaphragm is being forced against the
front face of said bolt head to obturate the firing pin
hole therein.

14. In a firearm having a fixed barrel terminating in a
counterbore at the breech end thereof, a firing chamber in
the barrel disposed forwardly of the counterbore and
adapted to seat a caseless cartridge having a combustible
primer in the rear end thereof, and a bolt disposed for
reciprocal movement to and from locked battery position,
the combination of, a bolt head having a cylindrical rear
end and an enlarged front end joined by divergingly sloped
intermediate section, the bolt having a forwardly opening
counterbore in the front end thereof for slidably receiving
said cylindrical rear end of said bolt head, key means in
said bolt counterbore engageable with said cylindrical rear
end of said bolt head for limiting longitudinal movement
thereof relative to the bolt, said bolt head having a dished
recess in the front end thereof and a firing pin hole there-
through, a flexible arcuate diaphragm having an integral
striker protruding from the front face thereof, washer
means for retaining said flexible diaphragm in said bolt
head recess, a resilient ring having a beveled front face
corresponding to the angularity of said sloped exterior of
said intermediate section of said bolt head, said ring being
seated for simultaneous contact with the front face of the
bolt, the interior wall surface of the counterbore in the
breech end of the barrel, and said sioped surface on said
bolt head, and a firing pin slidably disposed in the bolt
and engageable with the rear face of said flexible dia-
phragm to force said striker forwardly into firing engage-
ment with the primer in the caseless cartridge whereby
the setback imparted to said bolt head in response to
the pressure of the gases generated by the firing of the
cartridge wedges said resilient ring into obturating contact
with the interior surface of the counterbore in the breech
end of the barrel while said diaphragm is being forced
against the front face of said bolt head to obturate said
firing pin hele therein.

15. In a firearm having a receiver, a barrel fixedly
secured in the receiver and terminating in a counterbore
at the breech end thereof, a firing chamber in the barrel
disposed forwardly of the counterbore and adapted to seat
a caseless cartridge having a combustible primer in the
rear end thereof, and a bolt disposed for reciprocal move-
ment to and from locked battery position, the combina-
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tion of, @ bolt head having an enlarged front end equiv-
alent in diameter to the front end of the bolt and a rear-
wardly projecting body.of lesser diameter formed with a
plurality of Acme-type threads about the exterior thereof,
said bolt head having a firing pin hele therethrough com-
municating with a forwardly opening recess in said en-
larged front end, a flexible diaphragm having an integral
striker protruding from the front face thereof, washer
means for retaining said diaphragm within said recess in
said belt head, the bolt having an interiorly threaded
opening in the front end thereof for mating engagement
with said threaded exterior on said bolt head body, means
for preventing rotation of said bolt head relative to the
bolt during the rotation of the latter into locked battery
position, a ring of resilient material having a beveled front
and rear face and disposed between the front face of the
bolt and the rear face of said enlarged front end’ of said
bolt head in mating engagement with corresponding bevels
thereon whereby the rotation of the bolt into locked
battery positicn threadably retracts said bolt head to
precompress said resilient ring into engagement with the
interior surface of the counterbore in the breech end of
the barrel, and a firing pin slidably disposed in the bolt
and engageable with the rear face of said flexible dia-
phragm to force said striker forwardly into firing engage-
ment with the primer in the caseless cartridge whereby
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the tolerances in the threaded engagement between the
bolt and said bolt head permit the latier to move rear-
wardly in response to the gases generated by the firing
and wedge said precompressed ring into full .obturating
engagement in the barrel counterbore while said dia-
phragm is being forced against the face of said forwardly
opening recess in said bolt head to obturate said firing pin
hole therein, said threaded engagement between the bolt
and said bolt head also serviag to advance the latter during
the unlocking rotation of the bolt to the extent of the
xisting tolerances to thereby relax the wedging force on
said resilient ring and free said bolt head for movement
out of battery position.

16. The combination defined in claim 15 wherein said
means for preventing rotation of said bolt head relative
to the bolt comprises a vertical pin fixediy secured in the
top of said bolt head rearwardly of said threaded exterior
thereof the belt having a radially extending slot there-
through for passage of said pin, and the receiver having
a longitudinal slot in the interior thereof for passage of
the upper end of said pin during the reciprocal move-
ment of the bolt,
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