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The present gun is a gas set, mechanically op= ‘ 
erated, automatic gun, the power for operation 
being obtained by passing a portion of the pow= 
der gases into a gas cylinder for the purpose of 
compressing a main spring in a forward direc 
tion, the energy stored in the main spring being 
used to serve the poses of unlocking, driving 
the bolt and attached parts of the mechanism 
to the rear, and for compressing the bolt spring. 
This gun, similar to any automatic gun, must be 
retracted by hand in order to load the first car 
tridge into the chamber. After the ?rst car 
tridge has been loaded, the trigger released, and 
the cartridge ?red, the automatic action starts. 
The bolt spring, which has been compressed dur 
ing the rearward movement, returns the bolt 
and attached mechanism forwardly, provided the 
trigger is pulled .to prevent the retracting catches 
from holdin'g the mechanism to the rear. During 
the rearward movement the cartridge guide and 
electors are held in the housing by the bolt until 
the bolt clears'them and allows the ejectors to 
be forced out of their housings by the ejector 
springs, so that the ejectors strike the ?red car 
tridge case above the center line, which causes 
the ?red case to be driven from the face of the 
bolt and out of the receiver. 
When the cartridge is ?red, a portion of the 

powder gases are permitted to enter the gas 
cylinder and drive the piston forwardly, which 
compresses the main spring, the surplus energy 
from the powder gases in the gas cylinder being 
transmitted to the buffer by a positive link 
which connects the gas piston and the bu?ing 
element at the forward end of the main spring 
housing. The gas used from the barrel is tapped 
at a point of maximum pressure, maximum tem 
perature, and where the velocity is still increas 
ing. , 

It will be‘v found from the art of using gas 
power for operation, either direct or indirect, 
that two basic and distinctly different methods 
of operating are available. First, if advantage 
is taken of the maximum energy available from 
a portion of the powder gases, it must be taken 
at a point where the ordinate of thepowder curve 
is a maximum, and it must be used with a pow 
der that will retain this maximum value of the 
ordinate through a considerable portion of the 
curve. This means that a progressive burning 
powder is necessary to obtain the maximum ad 
vantage to be gained when the gases are to be 
used at a point of maximum pressure, maximum 
temperature and one at which the velocity is still 

' increasing. 

(GE. $%2) 
The other distinct method or using powder 

gases for operation or the mechanism, or for 
counteracting the base pressure, or recoil, must 
use the~ only remaining source, i. e., the velocity 
of the powder gases must be taken advantage of, 
which naturally indicates that this can only be 
accomplished at or near the muzzle of the gun. 
At this point, the ordinate of the powder curve 
is a minimum, which shows that the energy 
available is spent at the sacri?ce of an increase 
in velocity. This being the case, apparently ad 
vantage must be taken of the maximum velocity 
to further counteract the base pressure or recoil. 
This may be accomplished by providing a so 
called muzzle brake, which may consist of baf 
?es, de?ection plates, or slots, or any other 
means of checking the velocity of the powder 
gases to utilize the energy available from the 
gas, at or near a point of maximum velocity. 
The powder curve ordinate being a minimum, 
shows that the energy available, due to temper 
ature and pressure, cannot be used at this point. 
The total energy available from the powder 
gases, their period of application, the time of the 
application of base pressure, or recoil, has been 
thoroughly analyzed. ' 
The present automatic gun has been designed 

to speci?cally utilize the total ‘energy available, 
by coordinating the time of application as near 
as physically possible to coincide with the period 
of application of the base pressure, and advan 
tage is taken of the position of the maximum or 
dinate of the powder curve by taking off the op 
erating power immediately after the maximum 
ordinate has been reached. This also gives the 
maximum period of application of the greatest 
energy available over as long a distance of bullet 
travel in bore as is possible. The application 
of the maximum energy available is dissipated 
in terms of stored operating energy, the excess is 
absorbed in a forward direction by a buffer 
means. The bullet is still in the barrel during 
this period of application, due to the application 
of the energy to the gas piston immediately 
after the maximum ordinate of the powder curve 
has been reached. The maximum ordinate, or a 
mean maximum ordinate, is sustained with a 
progressive burning powder for more than one 
third the distance traveled‘ by the bullet in the 
barrel, and, therefore, the energy storing means 
has coacted and relayed its energy to the bu?ing 
element during this time. The bullet leaves the 
barrel along with the powder gases at the maxi 
mum velocity obtained in the barrel, with ‘the 
pressure. minimum. The muzzle brake or velocity 
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dissipater, whether it be a re?ection mechanism 
or retracting mechanism does not matter so long 
as advantage is taken of maximum velocity of 
the gas which emerged from the muzzle unit at. 
a greatly reduced velocity, can serve only .to re 
duce recoil, due to the arresting of the forward 
velocity of the powder gases. - r . e 

What would appear to be a ?ne. distinction 
between the present automatic gun and other 
automatic guns, using a portion of. the powder 
gases for operating directly or indirectly, ‘is, in 
reality, a very distinct difference, and has the 
same parallel as two moving objects racing each 
other in opposite/directions. 
The gas piston of the present type of automatic‘ 

gun travels a distance greater than the length of 
the cartridge in a forward direction with no . ' 

mechanical connection, or any other type of com-v 
munication between the gas piston and the bolt » 
mechanism. In fact, during this forward move 
ment of the gas piston, and the bullet travel in 
the barrel, no part of the mechanism of this gun 
moves to the rear, and the only reaction in the 
rearward direction is the base pressure on the’ 
cartridge case itself. The object of the gases‘andv - 
piston moving forwardly from ?rst thought, .will 
not be apparent to either the layman, engineer, 
or gun expert. The ?rst advantage of prime im 
portance is the delayed action, i. e., allowing the 
bolt and breech lock to remain locked against the’ 
?red cartridge, with no linkage whatsoever to 
start the unlocking until a considerable period 
has elapsed after the bullet has left the gun. 
This insures the dissipation of the entire base 
pressure in the ?red cartridge case so thatno 
strain is placed on either mechanismor cartridge 
case when extraction is performedx This also as 
sures a positive sealing of-the chamber which re 
duces erosion of the bullet seat, and the mech— ' 
anism of the bolt; the‘primer is ?rmly supported 
until all pressure has left the cartridge case; and 
no leakage around the primers can occur, a most 
serious defe'ct found with other automatic guns 
in general. The main disadvantage with leaky 
primers is the highly erosive e?ect of the primer 
gases on the face of the bolt which destroys the 
usefulness of the bolt, the most expensive com 
ponent of automatic guns. Leaky and‘ blown 
primers are a source of endless trouble with auto 
matic guns. In automatic guns in general, this 
condition is greatly aggravated by attempting to‘ 
extract the ?red cartridge case before the pres 
sure in the case has been eliminated or dissipated. 

Again, it might be apparent, on ?rst thought, 
that the selection of the port for tapping the 
gases from the barrel should be at a point of 
maximum pressure and maximum temperature. 
The art does not show this, and until a very 
recent date the art could not have shown this, 
as no progressive burning powders were available, 
and were not available during the period of de 
velopment of a single automatic weapon, regard 
less vof caliber, in use at the present time by any 
country in the world. It was only natural, in the 
analysis of present-day requirements for an auto 
matic gun that this most important factor should 
have received serious consideration. It is ,well 
known in the art that the powder curve for quick 
burning powder, which was the only powder in 
universal use until a very recent date, has a maxi 
mum ordinate, a very short distance from the 
breech of the barrel, and which diminishes most 
abruptly and is practically spent as to pressure 
and ordinate value before one-fourth the length 
of the barrel has been reached. 
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It is only natural that previous consideration 
was not given to the use of this peak as it was of 
such short duration that it only represented a 
blow similar to the present existing operating 
principle of velocity, muzzle sleeve, or muzzle part 
type of gas automatic gun. This, ordinate was 
notsustained to enable the mechanism to per 
form work that-could beharnessed with posi 
tive uniformity. . Having discovered the main ad 

’ vantage to be obtained with energy available 
from the powder curve of a progressive powder, 
the analysis was continued to determine the 
energy that should be taken from the energy 
available from the powder charge, without di 
minishing the available energy under the powder 
curve. ' >7 

The second consideration‘ naturally followed to 
determine thepoint at which the gases should 
be tapped in order to have the gases deliver their 
energy tolthe piston and communicate it to the 
counterrecoil bu?lng elements. This point hav— 
ing been determined, namely, the point at which 
the. maximum ordinate appears on the powder 
curve, less‘ the dimension forwarded on the power 
curve found necessary to handle the heat effect 
from‘ the powder gases, it‘. still had to be deter 
-mined‘ what" timing was necessary to insure that 

» the counterrecoil-element (which is an energy 
dissipating. element acting in a forward direc 

' tion) was sov applied that it would be co-act 
ing with the base-pressure (the element which 
contributes to the ‘recoil of the gun). . This was 
determined and veri?ed and the counterrecoil 
restraining members were calibrated to withstand 
twenty-?ve percent. less energy than is exerted - 
by the counterrecoil elements. The acid test is: 
Will the breech lock remain locked after‘ the re 
straining cap is broken, or will it unlock'before 
the cap‘ is broken? Should the breech remain 
locked, it would mean that the base pressure (re 
coil source) would have been exerted, and the 
free recoil found would be approximately the 

. equation shownbelowz- n 

_C=Weight ofv powder charge 
W=Weight of gun 
P=Weight of bullet - 
V=Velocity of bullet 
VF=Velocity of freerecoil 

VF 

From the energy equation KE=1/2MV2 it will 
be seen that the base pressure contributes to the 
recoil of the gun in the ratio of the weight of 
the gun to that of the bullet and to the velocities 
of the two squared. However, should the recoil 
restraining calibrated element yield after the bolt 
is unlocked, it will show that these two forces 

, were co-acting for the reason that‘ the energy 
used' in the counterrecoil element is very simi 
lar in comparison‘ to that available in the borelof 
the gun. Again, the weight of the parts of the 
counterrecoil element that has moved in a for- , 
ward direction is roughly 100 times the weight 
of the bullet, so it can be seen that velocity ac 
quired by these parts is extremely low as com 
pared to that acquired by the bullet; and'yet, the 
velocity of the counterrecoil parts moving in the 
_forward direction will be more than 10 times the 
velocity acquired by the mass of the gun tending" 
to move in the rearward direction due to the base 
pressure, as the ratio of weight of the counterre 
coil parts moving ina forward direction to the 
weight of the gun is less than 1 to 40. 
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It can be readily .seen ‘that atremendous ad; 
vantage is to be gained as‘ the ‘velocity contributes 
to the energy of the recoil or counterrecoil as the 
square of their values, whereas the weight con 
tributed to their recoil or counterrecoil' energyis 
available as their ?rst power. The utilization 
of the energy from the barrel at themaximum 
ordinate and highest temperature, as well as 
maximum pressure, and when the velocity is 
increasing, makes available a temperature-pres 
sure energy component acting in a forward di 
rection, which is dissipated in the forward direc 
tion. 

This unit is utilized as part of the counter 
recoil element as the velocity is relatively lower. 
A dissipation of the temperature and pressure 
results in an energy component in the forward 
direction which also is co-acting with the base 
pressure exerted in the opposite direction. The 
energy used for counterrecoil must be coordi 
mated with the time of application, nature of 
application, the heat and pressure to be dealt 
with, and coordination with the utilization of the 
velocity counterrecoil unit, which is distinct and 
apart from the pressure-temperature unit, of 
counterrecoil, but is so closely associated with 
and 'co-acting that the total counterrecoil avail 
able and base pressure must be considered to 
gether when the maximum counterrecoil is to be 
expected. . 

From the foregoing, a clear distinction can be 
seen between this new type of gas energized 
mechanism, mechanically operated, and the con 
ventional existing strictly gas operated automatic 
guns. The conventional type not only develops 
the hammer blow as its operating component, but 
exerts this hammer blow at the most critical time 
of operation so as to create the greatest dis 
turbance to offset stability and, in addition, adds 
to the recoil of any automatic weapon. 

It can be readily seen that when a‘ piston is 
caused to be driven to the rear it must be ar 
rested, whether it be arrested through a toggle 
link, a buffer, or both. This is bound to be co 
acting with a base pressure in the same direction. 
or otherwise the gun would not operate. To ver 
ify this, it is only necessary to ?re a very few 
shots from an automatic ri?e which will demon 
strate the inability of the marksman to hold the 
ri?e on the target, due to this gas operating ele 
ment being driven to the rear and returning with 
the same disturbing effect, as the return occurs 
after the pressure or recoil has reduced and 
caused the gun to be displaced below the normal 
aiming point, whereas a movement to therear 
causes a disturbance above the aiming‘ point. 
Again, one of the most disturbing'e?ects is the 
fact that automatic ?re builds up-the recoil and 
is actually greater after the seventhor eighth 
shot is ?red than when the ?rst shot is ?red. 
This is true for the direct acting gas operating 
guns due to the fact that all direct acting gas 
operated guns do not dissipate the recoil between _ 
each shot. The blow exerted to operate the gun, 
therefore, is not dissipated for each shot,‘as the 
dissipation can only be acquired with a decided 
delayed action and with the operation element 
exerting a forward force and not a backward 

force. ' I e ' 

Another consideration is the offsetting of the 
disturbing effects of recoiling- and counterrecoil 
ing units of the gun. To accomplish this, auto 
matic guns of the past have used steep ramps or 
cams for braking the energy stored in the parts, 
which, in some cases, arecombined with the lock 

3 
ing'zelement, This phase of automatic guns has 
been thoroughly analyzed and, in'the present gun, 
steps‘ have been’ taken to overcome this most 
serious defect. ' 

The arresting of the recoil and counterrecoil 
parts with the line of action a considerable dis 
tance from the bore of the gun is entirely over 
come in the present gun by the provision of a 

‘ power storing means so that the gun can be op 
erated mechanically, advantage having been 
taken of the mechanical operation to disconnect 
the operating power to overcome the hammer 
blow exerted with recoil‘ barrels, and it is also 
disconnected after the full stroke is completed. 
The surplus energy necessary to insure operation 
under variable friction conditions clue to tem 
perature, lack of lubrication, dirty mechanism, 
defective ammunition. burrs, etc., is not absorbed 
by a buj?ing element whose application or action 
line isa considerable distance from the axis of 
the bore, but is absorbed by a bumng element di 
rectly connected to the barrel, placed in as close 
proximity as possible. In the ?rst place, this 
reserve energy is cut to a minimum as it is not 
necessary to store su?icient energy to return the 
barrel to battery or to return elements to the 
forward position that have any appreciable 
weight in the present gun. This is a most im 
portant factor when automatic guns are ?red at 
an elevation. Again, the mechanical operation, 
as against the action of a blow, insures uniform 
regulated speed of ?re of the gun. The necessity 
for locking and unlocking the breech lock with a 
steep angle is eliminated as the locking means is 
not used in the present gun for braking the recoil 
or counterrecoil force. Indeed, the reverse is 
true, as the locking element is not used for ar 
resting the recoil and counterrecoil force. It is 
actually cushioned to overcome any tendency to 
lock and unlock with a harsh or blow action. 
This feature alone, makes it possible to use a 
very ?at angle of locking, an angle slightly above 
the friction angle, whereas all automatic guns 
in existence use an abrupt angle of 40° or more, 
which not only exerts unnecessary strains on the 
mechanism, but disturbs stability of the mecha 
nism and causes excessive wear and breakage of 
parts. In the original study and analysis of 
the speci?cations of the present automatic gun, 
an exhaustive investigation was made of the 
methods of presenting the breech lock to the 
locking recess in the frame. The best compar 

be summarized as follows: 
To provide a lock which will be locked with 

the least shock and yet be positive. To have the 
lock travel as near as possible at the same veloci 
ty at the time of looking as that of the bolt, and 
to have the lock take up the velocity of the bolt 
just before and during unlocking. ' 
Practically all automatic weapons in existence 

use a breech lock that is entirely stationary, or 
one that is moving with an extremely low veloci 
ty as compared with the velocity of the locking 
element with which it mates. _ 

_ In the present gun, the breech lock is carried 
with the bolt. The parallelism is exactly the 
same as would be encountered in moving a given 
weight, a de?nite height on a high speed train, 
as compared with the same weight moved the 
same height by the same person attempting to 
raise it from a mail-bag arm. Some automatic 
weapon designers resort to a method of locking 
by rotating the bolt after it has reached its for 
ward position. While this method has some ad 
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- vvanti'igesjiloverftlrte method of locking‘a:v station 

' 
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ary-g-breech. lock, it ‘has-a disadvantage in that it , 
j is'necessary' to ‘overcomefthe energy of transla 
. tion before, energyv of‘ rotation can be‘ accom 
plished- To do. this, the locking angle must be ‘ 
extremely'steep to break the force of the ‘dam 

. aging e?ect'jhat would be encountered in at 

10 

tempting to lock with a ?at angle. A second con 
sideration is that the breech lock should be po 
sitioned to the forward face of the locking recess 
and not left to interfere with the rear locking face 
of the recess. Advantages have been taken ,of 
this in the present gun as the momentum acquired 
by the bolt and ‘breech lock are directly portioned 
to their "weights, and when the ‘bolt is ‘ arrested 

- against the cartridge, the breech lock, in attempt-v 
ing to continue‘ its path, gains the forward face of . - 

. the breech‘ lock guide of the'bolt, which'is m the 
position to present the breech'lock' to'the' lock- ‘ 
ing recess against its'forward face, and not its 
rear face. To prevent pinching‘ or wedgingrand ' 
to insure positive locking in case of an oversize 
cartridge, the rear face of the breech lock and 
of the breech lock recess are provided with. a 

‘slight angle to give clearance in locking and to ‘ 
obtain wedge action inthe ?nal stage of lock 
ing. Furthermore, the advantageito be gained 
with a flat angle of the locking'carn is that the 
resultant of this lockingeffortii's more nearly ‘,1 
parallel with the base pressure and, consequent- _ 
ly,'is_not a disturbing elementv as to stability.’ 
The locking element of the present automatic 

. gun is a most powerfullocking means, yet a 
locking element that requires the least locking 

.e?fort, thus making it possible, and gnvgniégge has been takenv of this, to cushion .thelocking ; 
. element. 1 - 

' the action-of the'main‘springj‘; The frogjis'the . v 
driven member, the ‘main, spring is the driver, ‘and 

‘the pistonrrod. The rear'endof Qthe pistonIr'od 

-In‘ analyzing the 'preliminaryldesign of the, ‘ 
present‘ automatic gun, serious considerationvvvwas 
given tothe eifects of they carrying and vcarried 
.parts.; When the gun is ?red,,-the' gas vpiston I 
carrying the cross-head and ‘clutch. compresses . 
‘the main ‘spring and is‘ ?nally-arrested byv the 
counterrecoil bu?ing ‘element. . No part of vthe ; 
receiver mechanism isjin motion Yduringjgthis‘ 

reached its forward position; iithe'? clutch engage 

which is- against the frog- transmits the‘ienergyln 
of the‘ main ‘spring tov the-frog when thefrogi' 
moves to the- rear, the bolt-an 'jbreech lock .asv ' ' 
a unit are carried to the rear'by jthe frogv under. 

thev breech .lock is‘camrned-jdownliandiheldfin ' 
the: depressed position, as theretarding effort, 1'. 
of the boltv tends toekeepthegbreech lock in its; 
lower. position. vAs the bolt‘ is driven'to the rear," .' 
'the‘boltsspring is compressed 'andjthe bolt and: 
frog'are'?nally,arrested-byfthe actionv of the ,7 .jf 

.- regulating "buffer. ' Thei regulating buffer can, be‘, ' 
throttled to‘g'overn ‘the rate ofvr'e'coil as the main “ 
‘spring exerts a constantlyfapplied,iforce which 

‘Y is distinctly» different from'th'e- blow'rebeived by, 
65. 

to 

75 

the bolt element of a directly gas operatedgun or 
a operated. from» a, blow transmitted bya 
‘reiqlling haml- . Thlsipmvides an extremely‘: --. 
simple-speed regulating,;absorbinggelement?.f , . 
In "casethe trigger-is pulled..,andreleased,.'a ‘ 

'“single'vshot ‘can be fired, eitherlwithtlie mecha a 

nism held in the retracting_position,'= or Iwith the" 
mechanism closed onwa' :cartrid'ge;=,as'desiredj' > 
This featureis verydmportant, 'fa'slno automatic. 
gunx provides both an' automatic 'Iretracted ar 
rester and a closure ‘on a' cartridge without??ri" 

2,118,860 ’ v 

' ing. This feature is also ‘of extreme importance 
when feedingi'rom a clip ‘or magazine, and yet 
can be used very e?iciently for a belt as the gun 
can, bev held-in a retracted position automatically, 
which provides the» maximum cooling for the 
chamber between bursts of fire. This feature is 
also of extreme importance with large caliber 
weapons-where it is desired to cease firing and 
.to continue the ?re immediately without me 
chanical manipulation. When thefbolt has 
reached the rearward position and ‘the trigger is 

, held pressed, the bolt becomes the driver under 

10 

the action of the .bolt spring, and the frog the . 
driven member. 
When the cross-head, which. carries the 

clutch, reaches its rearward position, the ‘clutch 
disengages when the clutch pawls come in con 
tact with'the front face of the frame. I This per 
mits. the‘ cross-head and the gas piston to move 
to the‘ rear position ready for the next shot, at 
the same timeeliminating the necessity of re+ 
turning the vclutch to the forward position by 
the bolt spring, which spring performs this func 
tion with a majority of the present automatic 
gunsf The inertia‘ of the ifrog, when returned 
by the bolt, causes ‘it to lag behind the bolt which 
maintains the breech-lock in the lowest'posi 
tion, eliminating any friction drag of the breech 
lock which would be encounteredif any tenden 
cy to lock were present. The frog in going for 
ward, returns the piston to the forward position 
through the cross-head», the clutch having been 
cleared by the clutch pawls. ‘ ' - ' ' 

' T'I'he present automatic machine gun has been 
provided with a simple but highly efficient safety. 
It is of extreme importance when ?ring. larger 
‘caliber shells with supersensitive fuses, ‘and of‘ 
equal importance with any caliber, thatthe gun 
be rendered inoperative, should the ?red shell be 
left in thechamber for any reason. It should‘ be, 
impossible to feed a second cartridge against this‘ 
shell, or portion thereof into the/chamber... The 
same is?true should, a cartridge be fed intothe 
chamber ahead of the bolt‘, T-slot, or extractor,’ 

‘ ‘ e _ ' and; consequently, [fail to fire The bolt must be 
part vof the cycle. When the’jcross-headghas,__H} retracted?to. clear-such a ‘jam. This retraction 

"fed under-‘these conditions. Similarly, a super 
-_sensitive:fused-shell, together with'a live round‘ 

?red with vthe same ' i111 the‘ chamber, would be 
disastrous-results} With the present automatic 
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orni'ally‘feeds the next cartridge into alignment ._ > 
v1th.‘.thei'bore. I Inv the case, of‘ asolid shot,'t'h_ei;v 

. rimerfof the live round in "the chamber will ' 
" fired withvno'supportfor the base of ‘the cartridge 
to prevent anexplosion with ill consequences‘, re-' 

'sultingiinpthe‘destruction of thegun crew and 
‘gun should‘ asupersensitive fused cartridge be 

machine'fgun', the safety-block" operates to'lpre- ' 
v'enti'thi's accident. [The safety ‘block covers'a > 
portion‘ o'fi'theic'hamber- at all timesfwhen the 
'ichamberlis empty." Consequently, any obstruc 
‘tio'n ,inwthe'chamber, such as a shell orfcartridge', _ 
' willforce the safety block down,_-which raisesthe ‘ ' 
' rear-end » of . vthe - safety lever, thus engaging } ‘the 

bolt on the rearward stroke and arresting the 
bolt, i'which prevents'the feeding of‘anothervcar-wf ‘ ' 
triage. until the chamber hasbeen cleared,“v Nat'-. I .' 

63 

urally, thesafety block,‘ does not‘ act when I thev . " 
‘gunis functioning normallrjas the 'bolt'itself‘ 
clears'the obstruction and allows the safety block 
toraise v‘and lower thejsafety ‘lever outioffthe' 
pathiof the ‘lug of the bolt. , .. . 

,By- carryingjthe breechv lock. with‘ the bolt, two 
‘ additional safety features aremade possible. One 
is .an extension ‘on ‘the, upper portion of; the 75 f 

70 



10 

15 

20 

25 

35 

50 

60 

70 

2,112,660 
breech lock that straddles the ?ring pin head. 
This extension is provided with a recessed slot, 
which positively prevents the ?ring pin from 
striking the primer until the bolt is completely 
locked and, in addition, serves to move the ?ring 
pin to the rear, clear of the primer recess made 
by the ?ring pin, immediately after unlocking 
begins. In addition, it permits the separation 
of the sear and sear carrier unit, and causes 
each to operate separately, yet both depending 
entirely on the completeness of the locking of 
the bolt for their release. This design also per 
mits the looking to be accomplished directly in 
line with the base pressure, as contrasted with 
the existing types which lock a considerable dis 
tance below the actual line of the base pressure 
and create a turning moment, which disturbs 
stability. 
The counterrecoiling element of the present 

automatic machine gun takes advantage of new* 
discoveries made in this ?eld and coordinates 
these discoveries into a simultaneous co-acting 
couple. The velocity brake at the end of the 
muzzle is not new as to the killing of the velocity 
to obtain reduction in recoil. However, what is 
entirely new in this ?eld is a mechanism so con 
structed as to present the gases in a uniformly 
distributed way to the ‘bathing elements so as to 
obtain the maximum recoil reducing effect, and 
at the same time to provide a mechanism that 
will not be obstructed with carbon or ‘residue or 
other'deposits from the ?ring, and one in which 
no disturbing force is presented to make the gun 
unstable, to de?ect gases, or direct intense noise 
and powder gases into the path of the personnel 
operating the gun. 
To provide a stabilizer, in this instance, a cen 

tral tube is used to overcome the present distor 
tion of the bullet due to the unequal distribution 
of gases about the base of-the bullet, present in 
all existing recoil muzzle checks, whether they 
be spiral ba?les, direction slots, expansion or con 
traction chambers with other corresponding es 
cape vents. Some investigators go so far as to 
claim that these muzzle brakes ‘or recoil checks 
stabilize the gun by a positive reaction in one 
or the other direction. The answer to all of this 
is to so design a successful automatic weapon 
that the entire action and reaction shall be in 
one-and the same straight line, as a most effi 
cient application of any force is the one applied 
directly in line with the resistance to be overcome 
with no de?ection in the force arm. The forward 
pull of the muzzle recoil reducer in the present 
instance acts in this direction. 
With the foregoing and other objects in view, 

which will appear as the description proceeds, the 
invention resides in the combination and ar 
rangements of parts and in the details of con 
struction hereinafter described and claimed, it 
being understood that changes in the precise em 
bodiment of the invention herein disclosed can 
be made within the scope of what is claimed 
without departing from the spirit of the inven 

- tion. 

In the accompanying drawings: 
Figure 1 is a side elevation 01' the complete‘ gun 

made according to and embodying the present 
invention, the tripod or mount not being shown, 
and the water or cooling jacket also being elimi 
nated. 

Figure 2 is a top plan view of the rear end of 
the gun, the barrel being foreshortened. 

Figures 3 and 3" constitute a longitudinal cen 
tral sectional view through the receiver portion 

5 
of the gun and a portion of the barrel, with 
the parts in the position they assume just after 
the ?ring of the cartridge and the setting of the 
power spring of the gun.’ ‘ 

Figures 4 and ‘i8‘ are views similar to Figures 
3 and 3a, with the parts in the position they as 
sume at the fully retracted movement of the 
breech block and during the ejectment of a spent 
cartridge from the receiver, and just prior to the 
introduction of a new cartridge into the breech. 

Figure 5 is a rear elevational view of the 
breech end of the gun. 
Figure 6 is a section taken on line 6-6 of Fig 

ure . 

Figure 7 is a section taken on line '|—'I of Fig 
ure 3. , 

Figure 8 is a section taken on line 8-8 of Fig 
ure 3. , 

Figure 9 is a section taken on line 9—9 of Fig 
ure 3. 

Figure 10 is a section taken on line Illa-l0 of 
Figure 3°. . . 

Figure 11 is a section taken on line ll-ll of 
Figure 38. ' 

Figure 12 is a longitudinal sectional view taken 
on line i2-l2 of Figure 7, and on line l2'—l2' 
of Figure 8. 

Figure 13 is a section taken on line Iii-l3 of 
Figure 10. 

Figure 14 is a section taken on line ||—i4 of 
Figure 8. 

Figure 15 is a view similar to Figure 3 of the 
receiver end of the gun, showing a modi?ed sear 
actuating and operating mechanism. 
Figure 16 is an enlarged detail view of the sear 

actuating mechanism in the position it assumes 
after just releasing the sear. ' 
Figure 17 is a section taken on line l‘i-l‘l of 

Figure 15. 
Figure 18 is a section taken on line l8—l8 of 

Figure 15. ' 

Figure 19 is a sectional view through the re 
ceiver showing the manual releasing sear-actu 
ating mechanism in normal position. 

Figure 20 is a similar view showing the mech 
anism in the position it assumes when retracted 
and prior to the release thereof. 
Figure 21 is a detail longitudinal sectional view 

through the muzzle dissipater. 
Figure 22 is a section on line 22-22 of Fig 

ure 21. 
Referring to the drawings, in which like ref 

erence numerals represent similar parts through 
out the several views, and in which, in Figure 15, 
the primed reference numerals represent similar 
parts as shown in Figures 3 and 4, the numeral I 
designates the barrel proper of the present gun 
and 2 the receiver. The gun is supported by 
means of the trunnions 3 and the yoke 4 on a 
tripod T and is supported at its rear by the lug 5 
and the- adjusting screw 6 operated by the ele 
vation control wheel ‘I. The present type of gun 
is also constructed to be mounted upon any form 
of mount, as it can be used as a tank or anti 
tank gun, as well as an aircraft or anti-aircraft 
gun. 
A magazine 8 is adapted to feed the cartridges 

C’ into the receiver, and although here shown as 
a casing, the same is indicative of a belt feed 
mechanism. The barrel 9 is fitted into the sup 
porting portion 6! of the receiver, as at l0, being 
provided with the breech II for the reception of 
the cartridge C, the cartridges being fed into 
the receiver through the opening i2. 
A breech block l3, which is capable of straight 
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line reciprocating movement within the receiver 
and is mounted for sliding movement between the 
strips I4, is also provided with the oppositely dis 
posed end guiding lugs l6. Mounted within and 
carried bodily by the breech block is the ?ring 
pin ll which is normally propelled forward by the 
spring l3 so that the fulminate cap-engaging end 
l3 may be projected through the opening 20 of 
the breech,‘ block to engage the fulminating cap 
of the held cartridge C. The rear end of the 
?ring pin is adapted to be projected beyond the 
rear space of the breech vblock so that its head 
2| willbe in the path of and be automatically 
engaged by the shoulder 36 of the automatic sear 
33 which is mounted for vertical sliding move 
ment within the recess 32 of the receiver and is 
held downwardly in place by means of the spring 
34 and the cap 35. 
Also associated with and carried by the breech 

block are the cartridge extractors 22, the forward 
ends 23 of which are disposed forwardly of the 
breech block for engaging the rim of the cartridge 
C while the same is within the breech and to be 
automatically actuated to withdraw the same 
upon the rearward movement of the breech block, 
so that when the empty case is alined with the 
members 24, as viewed in Figures 8 and 14 the 
portions 24"l thereof will be projected outwardly 
and above the case to cause the same to be 
ejected from the receiver. These members 24 
are mounted in the oppositely disposed casings 25 ~ 
and are normally held outwardly in- the path of 
the breech block by means of the springs 26, the 
forward movement of said breech block retract 
ing said members within the casings, while the 
rearward movement permits the springs 26 to 
act as above set forth. 
The breech-block is provided with the lug 21, 

the purpose of which will presently appear, and 
with the open depending member 28 which con 
stitutes a guide for the lock 23 and is of vast im 
portance. The lock 23 is provided with the abut 
ting portion 30 disposed to be placed, at the prop 
er time, between the rear end of the breech block 
and the portions 30“ of the receiver so as to mo 
mentarily lock the breech block against rear- ‘ 
ward movement and during the engagement of 
the sear-releasing device 3| can'ied thereby, 
which, as shown, is adapted _to enter the opening 
32 and elevate the automatic sear 33 so that the 
portion 36 thereof is moved out of engagement 
with the head 2| and, consequently, release the 
?ring pin simultaneously with the ?nal locking 
position of the bolt. Thus, it will be seen that 
the lock 23 is carried bodily by the bolt or 
breech block in its reciprocating movement and 
is only brought into locking engagement shortly 
after the retraction of the ?ring pin by engage 
ment with the automatic sear 33 and the release 
thereof for exploding the fulminating cap. 7 
To assist in the forward movement of the 

breech block, a casing 36, open at one end, is held 
within the member 28 by means of the lock nut . 
31, and bodily disposed within this'member is a 

7 tube 40 provided at its free end with the plunger 
or piston 4| ?tting within the cylinder 42 ?xed 
at 43 to the rear end 44 of the receiver. 
Mounted within the telescopic members 40 and 

42 is the auxiliary spring 45 which acts to move 
the breech block into breech-closing and locking 
position, the same being abutted by the shoulder I; 
carried by the guide pin 41 and housed within the 
casing 46 detachably connected at the rear end 
of the receiver and upon the end 43 of the 
sleeve 42. ' ' 
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Mounted within the casing 46 is a plunger 43 

which is held forwardly by means of the spring 
50, while mounted for adjusting the rod 41 is a 
milled ?nger wheel or button 48, the purpose of 
which will presently appear. 
Connected to the barrel 3 forwardly of the re 

ceiver is a band 5| which. as shown, has secured 
therein the rear end of the cylinder 52, and has 
a port 53 leading from the bore of the barrel 3 into 
the rear end of said cylinder so that the gases 
issuing therefrom act upon the piston 54 to move 
the piston forwardly, the purpose of which will 
presently appear. This piston 54 is connected 
to the forward end of the rod 55 which is thread? 
edly engaged at 56 to the cross head 51 slidably 
mounted and guided by the barrel 3 and'the guide 
rod 53, said guide rod 53 being mounted through 
out the opening 58 of the cross head 51 and at 
tached, as at 66, to the member 5|. The rear 
end of the rod 53 is mounted in the solid portion 
6| of the receiver and the entire mechanism at 
this point is surrounded by a casing 62. 
As shown in Figures 3",8Ild 10, the forward end 

of the rod 61 is connected to the cross head 51 
in an unusual manner, there being disposed in 
the bore 63 the inwardly moved blocks 65 whose 
springs 65it engaging theblocks 64 hold the inner 
ends thereof in the path of the rod 6'! to be en: 
gaged thereby, the purpose of which will presently 
appear. The ends 66 of the lock 65 are disposed, 
as shown in Figure 13, to abut the end of the rod 
61, and attached to this rod are the two pins 68 
which slide within the openings 63 of the bifur 
cated members 10. , 

Attached to the rear end of the rod 61 and 
adapted to be movable with the same at all times 
is a link R carrying a setting pin ‘I2 and a bifur 
cated end 13, each member of which is provided 
with the angular rectangular recess 14, and a sear 
15. A pin 1'! is mounted in the locking block 23 
and is engaged at its ends by means of they rec 
tangular blocks 16, said blocks 16 being mounted 
within the openings 14 so that when the link R 
is 'reciprocated, vertical reciprocating movement 
is imparted to the locking member 23. 
In order to pull the link R and-also the breech 

block |3 rearwardly against the action’ of the 
spring 45 to initially set the present mechanism 
before the ?rst cartridge is ?red, the rod 13 is r 
pulled manually rearwardly through means of the 
eye 13 so that the hook terminal 80 will engage 
the pin 12, the same being pulled until the catch 
15 engages the trigger 8|, at which time, the 
breech block and mechanism is locked in full rear 
ward. position and the spring 45 is placed under 
tension. The trigger 8| is mounted within the 
casing 82 formed at the rear under side of the 
receiver and is itself provided with a recess 63 
for the reception of the rounded end 84 of the 
trigger or hand-operated member 35 mounted on 
the pin 86 at the upper portion of the hand guard 

' 8'Iand in ready access to the operator of the pres 
ent gun. 
Connected‘ to the forward end of the rod 55 is 

a rod 83 which is mounted to move within the 
forward extension 30 of the cylinder 52 and against 
.the action of the spring 3| to abut, at the ?nal 
stroke of the piston, the buffer 32 (Fig. 21) held 
in place by means of the cap 33 at the extreme 
end of the extension 33. By this means, the 
spring 3| is compressedv due to the forward pro 
pulsion of the piston 54 and the shock upon the 
'member 83 is taken care of by the buffer 32 at 
the extreme engagement of the piston 54 and just 

10 

15 

25 

30 

40 

Gil 

75 



2,112,660 
timer the escape of the gas through the openings 
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80 (Fig. 3‘). , 
Mounted within the receiver to be engaged b 

the projection 21 of the breech block is a pivoted 
.3 lever 94 mounted upon the pin 95 within the re- , 
vceiver and provided with the rear weighted por 
tion 36 so that the member normally assumes the 
position as shown in Figure 4 for movement to 
the position as shown in Figure 3 by the engage 
ment of the lug 21 therewith so that the forward 
rounded end 01 mounted within the bore 08 of 
the plug 99 will move the-block I00 to the lower 
most position and against the action of the springs 
I05 which hold the pin through its head I03 
upwardly within the bores I04, so that the safety 
block I00 will move to assume the position as 
shown in Figure 4. Thus, should a shell remain 
within the breech of the barrel, the introduction 
of a new cartridge therewithin will be prevented - 
and the mechanism will be locked against further 
movement. In the construction illustrated in Fig 
ures 15, 16, 17, and 18, a modi?ed arrangement 
of scar is shown mounted at the top of the re 
ceiver covered by the lid I06. This comprises a 
double lever I01 mounted in place by means of 
the pin I08 between the ears I09 thereof, and 
mounted in the forward end thereof, in the recess 
III, and held‘ against upward displacement by 
means of the plate I I I, is a catch or bolt I I3 pro 
pelled downwardly by means-of the spring I I2 for 
engagement with the‘edge II 4 of the sear 2I' of 
the ?ring pin. Also, to assist in moving the lever 
I31 from locked position, as shown in Figure 15, 
to released position, as shown in Figure 16, in 
the free end ofv the lever I01 two pins II5 are 
carried, which pins are spring-propelled by means 
of the spring II 1 so‘ that their lower ends ‘will 
engage the upper portion of the‘ lugs II5 carried 
by the locking bolt 30'. Thus, it will bev seen that 
when the locking bolt is elevated into breech-lock 
ing position, the members I I5 will engage the pins 
H5 and thus automatically elevate the free end' 
of the lever I01 so as to release'the ?ring pin, 
In order to provide a means whereby this release . 
may be performed manually, the rear end I IQ of 
the lever I I1 is adapted to be "engaged by the por~ ' 
tion I20 of the sliding bolt H8 mounted above 
the receiver and within the rear end of the lid 
I05. This is accomplished through the instru 
mentality of the slot I2I and the head I22 of the 
bell-crank lever I23, which lever is mounted upon 
the pin I24 between'the projections I25 of the 
receiver and is manually operated through'the pin - 
I26, link I21, pin I28, and the trigger block III’, 
the detail construction of which has been here 
tofore set forth. a 
The present type of gun is so constructed that 

in the event of a mis?re the ?ring pin can be 
manually set and “released and thus freed an in 
de?nite number of? times' before opening ‘the 
breech to remove the mis?red cartridge, the par 
ticular mechanism forv accomplishing this being 
clearly shown in Figures'l9 and 20 in which a‘ 
lever I23 with a hand-piece I30 is mounted for - 

' pivotal and sliding movement through the in 
strumentality of the slot I3I and pin I32 at the 
right-hand rear side of the receiver. its forward 
hooked end I34‘ being disposed to be projected 
through the opening I35 against the spring I36 
so as to engage the hook I31 attached to the 
block 2|" of‘the ?ring pin I1’. By this means, 
the ?ring pin may be moved‘from the position; 
shown in Figure 19 vto that shown in Figure 20 
to be released by pushing the end I30 toward the 
receiver and out of engagement with the hack 

'7 
I31. This operation may be repeated any num 
ber of times. ' ' ' ' ' 

In the construction of muzzle dissipater shown _, ' 
in Figures 1, 21 and 22, the outer casing I30 is 
providedzwith a central tube 'I3I which acts as 
a; guide for the bullet with perforations ‘I32. 
therethrough, said tube providing a chamber I34 
at the inlet end outletting at the periphery I35 
between the outer edge of the spiral I36 and the‘ 
inner face of ‘the casing I30. Thus, the gases 
emitting from the muzzle are directed into the 
chamber at the inner end thereof, and are dif-v 
fused through the spiral chamber, the perfora 
tions of the tube and the tube so as to act as 
a brake at. the muzzle of the gun. , 
By ‘having the spiral disconnected at the pe¢ 

riphery with the inner walls of the chamber, col 
lection of carbon or dirt is prevented, and'th'e 
same'is ?nally carried out through the outlet 1 
of the dissipater. . - 

As shown in Figure 15 of the drawings, the 
member “5', as the bolt 30" is elevated into 
lockingguosition at the rear of the breech block 
I3" and after the ?nal locking of the same, en 
gages the free end of the lever I01’, and thus 
releases the sear so that the ?ring pin is released 
to explode the fulminating cap. This particué 
lar construction dispenses with the link I21 and 
the parts operated thereby. 

' I claim:-- ' 

1. A machine-gim including a receiver, a bar 
rel connected thereto, a breech block recipro 
catingly' mounted within the receiver for straight 
line'movement to and from the breech of the 
barrel, a spring propelled ?ring pin bodily car 

' ried- by the breech block, a ?xed locking member 
mounted in the receiver, a vertically movable lock 
bodily carried ‘by the breech block for coopera 
tion with the ?xed member when the breech 
block is in breech-closing position, meansv for 

' retracting the firing pin during the closing of the 

30 

40 

breech, the same being released to free‘the ?ring " 
pin by the movable look as the latter completes its 

f ?nal locking movemeniyand a device-connected 
tothev breech block for causing limitedv sliding 
movement of the movable lock, whereby the lock 
is'released before the breech block is started on 
its rearward movement. 

2. Amachine-gun including a receiver, a bar 
rel connected thereto, a breech block reclprocat-. 
.ingly mounted vwithin the receiver for straight 
line movement to and from the breech of the 
barrel, a spring propelled ?ring pin bodily car 
ried by the breech block, a ?xed locking member 
mounted in the receiver, a vertically movable lock 
bodily carried by the breech block for coopera 
tion withathe ?xed member when the breech block 
is in breech-closing position, and a device con 
nected to the breech block for causing‘ limited 
sliding movement of the movable lock,whereby 
the lockv is released before the breech block is 
started on its rearward movement, gas-set and 
spring-actuated means mounted in the receiver 
and connected to said breech block for imparts 
ing ‘rearward movement to the breechblock, 
means mounted in the receiver and in the path 
to engage and set the ?ring pin as the breech 
block ismoved in to closing position, said'means 
oeing released by the movable lock when said 

‘ lock is moved into ?nal locking position, and a 
spring compressed during said rearward move 
.ment to impart forward and closing movement 
to the breech block after‘releasing of the ?rst 
Spring... I ‘I . 

, 3. _A' machine-gun, including a receiver, a bar; 
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> ‘ rel connected thereto, a breech block reciprocat 
ingly mounted within thexreceiver for-,straight- , 
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I second spring to set vthe'same. I . , _ v 

5. A machine-gun, including a receiver, abar-. ' 
‘rel connected thereto, a ‘breech block reciprocat- , 
ingly‘mounted within the ‘receiver Iorstraight-‘Y 
line'movement to and irom the breech of the 

1 barrel, a ?xed lockingmember mounted in' the 
receiver, a movable lock .bodilycarried by :the- ' 

' breech block for cooperation with the ?xed lc'ick-kv 
ing'member when the breech block isv in breech; ~ 
closing position, gas-set and. spring-actuated; 
means connected to said bree'chyblock for impart-‘ . 
ing rearward movement'to gthebreech, block, a; ‘~ 
spring compressed during rearward {movement to - 
impart forward and closing movement to, the‘ 

the ?rst spring, inv 
prevent the closing 

‘ of a mis?re and ,a _ 
spent cartridge. shell remains in“ the breech of. 

>thebarrel.' - ' ' '~ 
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; ‘relico'nnected thereto, 'a breech block reciprocat 

ispring-propelled ?ring‘ pin "carried bodily .byzgth 

I lock forjreleasingthe ?ring pin M I 

ingot the breech block, ‘and manually controlled ~ I 

ingly mounted within the receiver for straight 
linemovement‘to and from the 'breechotthe 
barrel, a ?xed locking member mounted'in, the 
receiver, a movable lock bodily carried byfthe; 
breech block for cooperation with the ?xed'lo'ck 

ing member when the breech block lain breech-5 closing - position, i gas-set vspring;actuated , 

means connected tovsaid breech ‘, block 'forim- ' 
parting rearward movement to‘ the’breechiblock,vv 
a spring compressed during rearward movement 
to impart forward andiciosi‘ng ‘movement [to I the 
breech block after release'of the ‘?rstispring‘, a 
spring-propelled ?ring pin carried- bodily‘ by thev 
breech block, means for coincidentally settingv the 
?ring pin at the vclose of the breech by the breech- ' 
block, and means carriedrbyithe movable -mem 
ber of the lock vi'or'releasing the ?samejat the 

‘?nal locking of the breech block. - 
4. A machine-gun, including a receiver, a bar 

linegmovement 'to and from'the breech of- the 
barrel, a, ?xed'locking member mounted in the , 
receiver, a'movablc lock bodily carried by the 
breech/block for cooperation with the ?xed look; 
ing member'when the breech block is in breech 
closing position, gas-set and spring-actuated 
means connectedto said breech block for impart-‘ 
ing rearward movement to the breech block, a 
spring; compressed during rearward movement to 
impart forward and closing movement to‘the 
breech block afterrelease of the ?rst-spring; 
manually operated means is provided for mov 
ing' the breech block against the action of‘ the 

breech block after release of 
which means is’ provided to, 
of the breech block in case 

_6. A‘machine-gun including a.receiver,ia-_,»b_arf 
rel connectedthereto, ajbreech block.reciprocat-_ 

receiver, for straight‘v _ I , H , v , , 

recoil action- to‘“thefgilniv , 7 ~ . 

7' ,1 '' .l3.-1An automatidgunaccording to claim 1, in ' 

ingly' mounted within the _ 
line "movement to andfrom ‘the breech of the 
barrel, a ?xed locking member'mountedjinfthe' 
receiver, a‘ movable I lock bodily carriedfbfth' 
breech block for cooperation withthe?xedjnie 
her’ when ‘ the‘ breech ‘block isv in7»breech-clo'sin ' 
position, gas-set and spring-actuatedlmeans'cdn-' 
nected' to ' said breech jblock 

compressed 'during said rearward *mover-n ntTt 
impart forward and closing 
breech block after releasezof the ?rst spring, 

breech block,‘ means. for ,coincidentailyfisett , 

means'ic'ar‘ried by the movable member-crime: 
' at lthe?nal lack; 

for setting and, releasing, the" 

, recoilactlon tothe'gun; a l 

' powder ‘curve is vat its maximum, 
,returned plunger mounted in the tube and oper 

V I r for; imparting 'jrearej 

wards movement to the'breech’ blockiafsp ng' 

‘ movement" o-v ' he 

2,112,000 
, after‘ the "same has, been automatically released 

, ' and the breech block is still in locked position. 
*7. 'A machine-gun‘ according to claim 6 in which 

" ‘ there is‘ provided a means for locking the breech 
‘block‘against closing action due to the retention 

-’ inthe breech of a deformed cartridge casing. 
8. A» machine-gun'incruding a receiver, a bar 

rel attached thereto, ,agas-actuated and spring 
returned plunger‘mounted adjacent to the bar 
rel, a rod connected to the plunger and extend 
ing ,into' the receiver, a breech block mounted 

from the breech ‘of the barrel, a locking member 
carried ‘by the receiver, a slidable locking mem 
ber carriedby the breech block, and cooperating 
‘means carried by the slidable locking member 

‘ and‘ plunger-'actuatedirod for imparting vertical 
reciprocatingmovement'to the locking member 
during the locking and unlocking of. the breech 
block. , '> 

91A machine-gun according toclaim 8 in which 
there is a}, spring iopposing ‘the rearward move 
ment of the breechblockiand for propelling the 
breech block into ‘breech-closingxposition and for 

, moving -me locking‘ member carried thereby into 
"locking position, av ?ring pin'carried by the 
breech block; means- dis'posed in the path of the 
?ring pinfor 'settin'g'the same during the clos 
ing of the'breec'h'block, and means carried by' 
'the movable locking member for releasing the 
?ring pin whenthe breech block is fully locked. 

.10. An automatic gun according to claim 1, in 
which there is’a tubewdisposed parallel with the 
barrel'and in communication with-the bore of 
the'barrel at [a pointwhere the ordinate of the 

' powder curve is at its" maximum, and a spring 
returned plungerjmounted in'the tube and oper 
ated in aforward‘direction by the gases of explo 
sion [admitted to- the tube to produce a counter 

‘ 11. automatic'jgun'according to claim 6, in 
hich there is‘ ar'tlibe ‘disposed parallel with the 

barrel" and in‘com'munic'ation with the bore of 
the barrel at ‘a point'where' the ordinate oi’ the 

and a spring 

atediina' forward'direction by the‘gases of explo 
sion admitted to thetubetoproduce a counter 

V recoil action to the'g'gu'nj. ‘ 
. ‘12. An automaticgun according to claim. 8, in 

J which there is.__a,'tubeqdisposedfparallel with the 
' barrel and-lnlcommunication with the bore of 
the barrel at agpoint where the ordinate of the 
powder curve i‘sjatf-it‘s' maximum, and a spring 
returned plunger ,mounted‘in' the tube and oper 
vatedin 'a'forward'I-direction byfthe gases of explo 

.' sicn'a'dmitted-to the tube to vproducea counter 

iwhich'lthereiisa' tube disposed parallel with the 

the‘. 
powder‘. curve; is at _' its maximum, a spring re 
turned plunger mounted in the ‘tube and operated 
‘in'yai forward direction‘ by the gases of explosion 

the vmuzzle ‘of; ‘thev barrel'and upon ‘which the 
gases-of" explosion'iact- in cooperation with the 
plunger to produce ‘a counterrecoil action to the 
81mg“ “ J ' i 
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turned plunger mounted in the tube and oper 
ated in a forward direction by the gases of ex 
plosion admitted to the tube, and a braking 
device at the muzzle of the barrel and upon which 
the gases of explosion act in cooperation with 
the plunger to produce a counterrecoil action to 
the gun. ‘ 

15. An automatic gun according to claim 8, in 
which there is a tube disposed parallel with the 
barrel and in communication with the bore of 
the barrel at a point where the ordinate of the 
power curve is at its maximum, a spring returned 
plunger mounted in the tube and operated in a 
forward direction by the gases of explosion ad 
mitted to the tube, and a braking device at the 
muzzle of the barrel and upon which the gases 
of explosion act in cooperation with the plunger 
to produce a counterrecoil action to the gun. 

16. A machine-gun including a receiver, a 
barrel connected thereto, a breech block recipro 
catingly mounted in the receiver for straight line 
movement, a ?xed locking member mounted in 
the receiver, a movable lock bodily carried by 
the breech block for cooperation with said ?xed 
member when the breech block is in breech 
closing position, gas-set and spring actuated 
means connected to said breech block for im 
parting rearward movement to the breech block, 
a spring compressed during said rearward move 
ment to impart forward and closing movement to 
the breech block at the release of the ?rst spring, 
a spring propelled ?ring pin carried bodily by the 
breech block, means for coincidently setting 
the firing pin at the closing of the breech, and 
means carried by the movable member of the lock 
for releasing the same at the ?nal locking of 
the breech block. 

17. A machine gun according to claim 16, in 
which there is provided a means for locking the 
breech block against closing action due to the 
retention in the breech of a deformed cartridge 
casing or a mis?re. 

18. A machine gun according to claim 16, in 
which there is a tube disposed parallel with the 
barrel and in communication with the bore of 
the barrel at a point where the ordinate of the 
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returned plunger mounted in the tube and oper 
ated in a forward direction by the gases of ex 
plosion admitted to the tube to produce a counter 
recoil action to the gun. 

19. An automatic gun, including a receiver, a 
barrel attached thereto, a breech block mounted 
in the receiver for movement to and from the 
breech of the barrel, a spring propelled ?ring pin 
carried by the breech block, a gas-set and spring 
returned plunger mounted adjacent to the barrel, 
means for determining the amount of power 
stored in the spring independent of variation of 
powder pressure, a rod mounted for reciproca 
tion within the receiver, and cooperative means 
carried by the rod and the breech block whereby 
the breech block and rod are permitted independ 
ent forward movements and whereby the rod will 
move the breech block rearwardly when the 
plunger and rod are spring propelled, and means 
for setting the firing pin mounted in the receiver, 
the latter being released at the ?nal closing of 
the breech block. ' 

20. An automatic gun according to claim 19, 
in which a tube is disposed parallel to the barrel 
and has a port in communication with the barrel, 
the plunger being mounted in the tube, said port 
being at a point where the ordinate of the powder 
curve is at its maximum. 

9 
21. An automatic gun, including in combina 

tion a receiver. a' barrel attached, thereto, a 
breech block mounted in the receiver for straight 
line movement, a spring propelled ?ring pin car 
ried by the breech block, means for reciprocating 5 
the breech block, means carried by the receiver 
in the path of the ?ring pin for setting the same 
as the breech block is moved into breech closing 
position, and means carried by the breech block 
for engaging the setting means to release the 
?ring pin. ~ 

22. An automatic gun as claimed in claim 21, 
in which manually operated means is provided 
for retracting and releasing the firing-pin inde 
pendent of movement of the breech-mechanism. 

23. An automatic gun as claimed in claim 21, 
in which means is provided for preventing the 
closing of the breech block and the introduction 
of a new cartridge in the breech of the barrel 
should a portion of a spent shell or a spent shell 
remain in the breech of the barrel. 

24. In a gun, a receiver, a bolt, and locking and 
shifting means for the bolt in the receiver in 
cluding a locking member, means for moving the 
locking member to operating and inoperating 
positions, said means having an inclined slotted 
connection with the locking member permitting 
the lock to have a movement independently of 
the bolt, but at a predetermined position upon 
shifting‘ the bolt in one direction, and other 
means for forcing the bolt in the reverse direction 
whereby the slotted connection is maintained 
under pressure to hold the lock in retracted posi 
tion to prevent movement thereof in a locking 
direction. 

25. In a gun, a receiver, a bolt, and locking and 
shifting means for the‘bolt in the receiver m 
cluding a locking member, means for moving the 
locking member to operating and inoperating 
positions, said means having an inclined connec 
tion with the locking member permitting the lock 
to have a movement independently of the bolt, 
but at a predetermined position upon shifting the 
bolt in one direction, and other means for forcing 
the bolt in the reverse direction whereby the con 
nection is maintained under pressure to hold the 
lock in retracted position to prevent movement 
thereof in a locking direction. 

26. In a gun, a receiver, a bolt, and locking 
and shifting means for the bolt in the receiver 
including a locking member, means for moving 
the locking member to operating and inoperat 
ing positions, said means having an inclined loose 
connection with the locking member permitting 
the lock to have a movement independently of the 
bolt, but at a predetermined position upon shift 
ing the bolt in one direction, and other means ‘ 
for forcing the bolt in the reverse direction 
whereby the loose connection is maintained under 
pressure to hold the lock in retractedposition to 
prevent movement thereof in a locking direction, 
the arrangement of the parts permitting the lock 
actuating means to ‘operate under momentum 
when the bolt has been positioned in its return 
movement to move the lock into locking position 
relative to the bolt. 

27. In a gun, a bolt having a straight line 
movement, means for actuating the same, and 
means for locking the bolt against movement 
comprising a locking member movable in a rec 
tilinear path to have a substantial bearing at 
right angles to its longitudinal axis and sub 
stantially in line with the center of load to be ap 
plied thereto. ~ 

28. In a gun, a bolt having a straight line 75 
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movement, means for actuating the same, and 
means for locking the bolt against movement 
comprising a locking member movable in a recti 
linear path to have a substantial bearing at right 
angles to its longitudinal axis and substantially 
in line with the center of load to be applied there 
to, the rear face of the lock being wedge-like to 
crowd the bolt home when the lock is forced into 
locking position. 

29. An automatic gun including a receiver, a 
breech block mounted for movement in the re 
ceiver, a movable locking member for locking the 
breech block in closed position, a spring-pro 
pelled ?ring-pin carried by the breech block, 
means for setting the ?ring-pin at the clo?ng of 
the breech block, said lock releasing the ?ring pin‘ 
upon locking of the breech block, and means for 
manually controlling the releasing of the ?ring 
pin independent of the locking of the breech 
block. 

30. An automatic gun including a receiver, a 
breech mechanism mounted for reciprocating 
movement in the receiver, means for moving the 
breech mechanism to the rear, other means for 
moving the breech mechanism forwardly, a 
spring-urged ?ring-pin carried by the breech 
mechanism, means for setting and releasing the 
?ring-pin upon closing of the breech mechanism, 
means for manually controlling the releasing of 
the ?ring-pin, and a manually controlled sear 
for engaging the breech mechanism when in its 
rearward position to hold the breech mechanism , 
open. 

31. An automatic gun including a receiver, a 
breech mechanism mounted‘for movement in the 
receiver, a spring-urged ?ring-pin carried by the 
breech mechanism, means for setting and releas 
ing the ?ring-pin upon closing of the breech 
mechanism, means for reciprocating the breech 
mechanism to cause automatic operation of the 
gun upon the ?ring of a cartridge, means for 
manually controlling the releasing of the ?ring 
pin, and a manually controlled member for catch 

2,1 12,680 
ing and holding the breech mechanism when in 
its rearward position. 

32. An automatic gun including a receiver, a 
barrel attached to said receiver and having a gas 
port adjacent the breech end thereof, a breech 
mechanism movably carried in said receiver, pis 
ton means actuated in a forward direction by 
gases from said port, and power storage and coun 
ter-recoil abutting instrumentalities including the 
gas actuated piston means, a spring adapted to 
be compressed under the actuation of said piston 
means for storing power to operate said breech 
mechanism. a counter-recoil abutment ?xed for 
wardly to the gun, means for eifecting a positive 
abutting relationship between the piston means 
and the abutment at the ?nal stroke of the pis 
ton means, said abutment being substantially 
non-resilient and non-recovering so as to trans 
mit to the ted parts of the gun the for 
ward force of the piston means which is in a di 
rection opposite to the recoil force of the gun. 

33. In an automatic gun having a barrel, shell 
ejecting and re-loading mechanism, piston means 
associated with said m to actuate the 
same, a cylinder attached to said barrel and in 
communication therewith to receive gas there 
from, resulting from the explodon of a power 
charge, an abutment secured to said cylinder and 
energy storing means in said cylinder means, said 
piston and cylinder means and energy storing 
means being so related in said gun that said pow 
der gases actuate said piston means forwardly of 
the gun-and transmit energy to said energy stor 
ing means, said energy storing means thereafter 
furnishing the energy to actuate the piston means 
and said mechanism; the combination of a sub 
stantially non-resilient abutment means between 
said aforementioned abutment and said piston 
means to limit the amount of energy stored in 
said energy storing means and whereby the ex 
cess energy will be substantially all transmitted 
to said gun in a forward direction. 
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