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UNITED STATES 

2,093,169 

PATENT OFFICE 
2,093,169 

AUTOMATIC FREARM, IN PARTICULAR, 
MACHINE GUN 

Václav Holek, Brunn, Czechoslovakia, assignor to 
firm Ceskoslovenska Zbrojovka akciova spolec 
nos? v Brne, Brunn, Czechoslovakia, 
Application March 1, 1934, Serial No. 13,483 

In Great Britain March 15, 1933 
13 Claimis. 

The present invention relates to an automatic 
irearm and more particularly to a machine gun 
which operates on the gas pressure loading prin 
:iple, that is to say a firearn in which the gases 
If discharge are made use of to drive the breech 
block mechanism. 
It is already known to provide many kinds of 

irearms, including gas-operated guns, with a re 
illent butt-plate in order to damp the recoil 
hocks produced by the discharge. In such an 
rrangement, however, the mass which moves in 
esponse to the discharge is very great and, 
herefore, the recoil against the shoulder of the 
unner is considerable. 
Warious arrangements for damping recoil 

hocks have also been proposed in connection 
fith firearms other than gas-operated guns. 
For instance, it has been proposed to provide 

eslient damping means between a firearm and 
in adjustable shoulder support. 
It has also been proposed to provide a gun with 
telescopic stock, the parts being normally kept . 

a their extended position by a spring which is 
ompressed by the recoil on discharge thus stor 
ng the energy necessary for forcing the next 
artridge into the barrel and for closing the 
reech. 
It has further been proposed to construct a 

un for firing signal rockets and the like in two 
lain parts, namely a fixed part and a movable 
art, connected by a resilient telescopic damping 
evice, the gun stock, gun frame, trigger and 
igger bar being comprised in the fixed part in 
hich the movable part, comprising the barrel 
nd the firing mechanism (excluding the trigger 
nd trigger bar), is adapted to slide longitudi 
ally. 
The object of the present invention is to pro 
ide a gas operated gun in which the recoil 
hocks caused by the firing of a shot are damped 
ithin the firearm itself, without substantial al 
2ration in the manner of construction of the 
rearm. The gun is composed only of such parts 
S are found in existing gas Operated guns. 
According to the present invention this object 
attained in that the firing mechanism of the 

rearm, together with the firing casing and the 
Litt adjoining it form One unit and the breech 
lock casing, together with the barrel and the 
as pressure motor form a Secondi unit, the sec 
hd unit being so connected for longitudinal 
Lovement With the first mentioned unit that the 
:cond unit can perform a recoil movement when 
shot is fired. 
A light machine gun is illustrated in the ac 

turn can be operated by the trigger . 

(C. 42-3) 
companying drawings as a constructional ex 
ample of the invention. 

Fig. 1 shows the machine gun in longitudinal 
section in the rest position, 

Fig. 2 shows the machine gun in partial longi 
tudinal section, after a shot has been fired, with 
the breech block mechanism and the breech 
block casing occupying the rearward position. 

Fig. 3 shows the firearm in the rest position in 
side elevation. 

Fig. 4 shows on an enlarged scale a longitudi 
nal section through the rear part of the breech 
block casing. 

Fig. 5 is a section on line V-W of Fig. 4 as 
viewed from right to left, 

Fig. 6 shows a section on line WT-V of Fig. 1 
on an enlarged scale. 

Fig. 7 is a cross section on line VII-VII of Fig. 
1 on an enlarged Scale, but only through the 
casing of the trigger mechanism. 

Fig. 8 is a section on line VII-VII of Fig. 1 
On an enlarged scale. 
The shock absorbing device is illustrated in 

Figs, 9 and 10. 
Fig. 9 shows the device in partial longitudinal 

- section and 
Fig. 10 is a front elevation of the device. 
is the barrel, 2 the casing of the breech block 

mechanism or the "breech block casing', 3 is the 
gas junction, 4 is the gas pressure cylinder, and 
5the gas pressure piston. The piston rod of the 
gas pressure piston 5 carries the breech block 
mechanism which, in the present constructional 
example, consists of the bfeech block carrier 6 
and of the breech block which rocks towards 
and away from the breech block carrier. 8 is 
the firing pin provided in the breech block and 
9 is the tooth provided on the casing 2 and adapt 
ed to lock the breech block . 
In the breech block carrier 6 is provided a re 

cess O which co-operates with the tooth of the 
two-armed Sear 2. A spring abuts against 
one arm of the sear 2 and in the other arm is 
provided in a known manner a recess With 
which co-operates the trigger bar 5, which in 

6 is 
the switch member for setting the firearm for 
firing single shots and for continuous fire, as well 
as for safety. 
The firing mechanism is mounted in the firing 

casing 20; the latter is provided with a cartridge 
ejection opening 22 and with a handle f8. 

In the rear wall of the firing casing 20 is se 
cured the butt 32. 33 is a spring passing through 
a tube in the butt and adapted to urge forward 
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screwed over the end of the tube 60 also serves 
for securing the butt 32 to the firing casing 26, 
as shown in Fig. 1. 
The firing mechanism 2, 4, 5, 6, of the 

firearm together with the firing casing 23 and 
the butt 32 secured thereto form one unit al. The 
breech block casing 2, together with the barrel 
and the gas pressure motor 3, 5 form a sec 

ond unit gy. The second unit gy is so connected 
for longitudinal movement with respect to the 
unit at that when a shot is fired the second unit 
can Carry Out a recoil movement. The breech 
block casing 2 is formed with an opening 62 
parallel to its path of movement (Fig. 5). The 
unit ac is movably guided within this opening and 
the firing casing 20 is constructed as a closing 
member for the opening. In the above described 
constructional example the breech block casing 
2 has a box shaped cross section. The box shaped 
breech block casing is open on one side at the 
opening 62 and the missing side of the breech 
block casing is formed by the firing casing 20 
(Fig. 8). In order to guide the unity with re 
spect to the unit at the breech block casing is 
provided with guide grooves 24 and the firing 
casing 20 with guide projections 23. In addition 
to this guide provided along the opening 62 the 
unit gy is further guided with respect to the unit 
a by a support separate from the guide means 23, 
24. This support consists of a pin 28 on the cas 
ing 2 which passes through an elongated slot 
29 in the firing casing 20. 
The firearm is provided with an arrangement 

which stores energy during rearward movement 
of the breech block casing and liberates energy 
during forward movement of the breech block 
Casing, and at the same time acts as a shock ab 
Sorber for the breech block mechanism by acting 
upon the breech block carrier 6. 
The arrangement which liberates energy con 

Sists, in the present constructional example, of a 
spring controlled piston 48 which is constructed 
with abutments 49 for the breech block casing. 
The abutments are, in the present constructional 
example, formed as wings, which engage in re 
cesses 26 in the breech block casing 2 (Figs, 4 
and 5). The parts 49, 26 form a coupling which 
operates in one direction between the piston 88 
and the breech block casing. This is of impor 
tance, since the spring loaded piston 48 has not 
only to serve for guiding the breech block cas 
ing 2 rearwardly but also forms a shock absorber 
for the breech block carrier 6. The piston 8 
must be able to carry out both functions inde 
pendently of one another and this is only pos 
sible if there is located between the piston 48 
and the breech block casing 2 a coupling which 
operates in one direction. The piston 48 is se 
cured against rotation by guide means 53, 58 
consisting of a wing 53 which engages in a suit 
able recess 58 in the casing 20. The spring load 
ed piston 48 is hollow and the parts 36, 40 of the 
advancing device extend through its hollow in 
terior 48', 43 is the spring which acts upon the 

75 piston 68 and abuts with its rear end against 

ASq qL MMM qAMMq LqL ALTLLL LLLLLL TLALqLALALALALLLL LLLL LL LeLLLLLLLL aLLLLL LL LLLLLL 
piston 48. The forward end of the spring 33 
abuts against the ring $3. 

Fig. 2 shows in one and the same figure dif 
ferent parts in the positions which they occupy 
during two consecutive phases in the cycle of 
Operations of the firearm, namely, the position of 
the unit y directly after a shot has been fired 
and the position of the breech block mechanism 
a moment later when the shot has just left the 
barrel. The sequence of operations of these parts 
is as follows: When firing a shot the unit gy 
moves rearwardly over the short distance 2, with 
the result that the abutments 26a (Fig. 4) im 
pinge on the wings 49 of the piston 48, move 
the piston 88 rearwardly and, by compressing the 
spring 43, charge the latter with the kinetic en 
ergy of the unit gy. Meanwhile the shot will have 
left the barrel and the gas piston 5 will have 
been driven back, carrying with it the breech 
block mechanism. The rearward travel of the 
breech block mechanism is many times greater 
than the distance 2 and, consequently, the pis 
ton 48 and the unity will have been returned by 
the shock absorbing spring 43 into the positions 
illustrated in Fig. 1 before the breech block mech 
anism has completed its rearward travel. The 
breech block carrier will therefore impinge upon 
the piston 48 and the resilient arrangement will 
Operate as a shock absorber for the breech block 
mechanism. Thus the shock absorbing spring 
63 is not only charged with the kinetic energy of 
the breech block mechanism during the last part 
of the rear Ward movement but also with the 
kinetic energy of the unit gy, since the breech 
block casing 2 is connected with the spring load 
ed piston 48 through the abutment 26 and the 
wing 49. 
After the rearward movement is ended the 

unity is carried forward by the shock absorbing 
Spring 63 into the starting position. The breech 
block mechanism is driven forward by the ad 
Wancing spring 33 and its movements are regul 
lated by the firing mechanism which can be 
adjusted in a known manner by means of the 
Switch member 6 for firing single shots or for 
continuous fire or can be secured against trip 
ping of the Sear, 

After the last cartridge has been fired from 
the magazine 5 the breech block 7 is held fast 
in known manner in the rearmost position by the 
feed device located in the magazine 5 which 
protrudes in the path of movement of the breech 
block. After removal of the empty magazine 
the breech block carrier 6 is held back in the 
tensioned position by the tooth of the sear 2. 
The distance between the first cartridge of the 

newly inserted magazine and the front surface 
of the breech block is increased by the forward 
movement of the unit gy, so that, upon the sub 
Sequent pressing of the trigger 7, the breech 
block mechanism. 6, thus freed strikes against 
the first cartridge of the new magazine with 
greater kinetic energy. This will insure an ac 
curate and definite sliding of the cartridge out 
of the magazine, the sliding of the cartridge 
into the firing chamber, and the locking of the 
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breech block mechanism. The greater readiness 
in firing thus obtained results, without the addi 
tion of an auxiliary member, merely from the 
suitable utilization of the shock absorbing spring 
43, which in known firearms is used only to null 
lify the recoil shock of the breech block mech 
anism, but is here used also to damp the move 
ment of the unit g. By providing the unity with 
a spring, the recoil shock occurring upon each 
shot is absorbed by the shock absorbing spring 
43, so that a soldier firing the gun would suffer 
no shocks which might affect the quality of the 
firing. 
The assembling and dismantling of the above 

described firearm can be quickly and easily car 
ried out. The two casings 2 and 22 are discon 
nected by withdrawing the pin. 28. The casing 
2, together with the parts of the firearm mounted 
On it can next be removed from the casing 20. 
Thus access may be had to the firing mechanism 
and also to the breech block mechanism. The 
advantage of easy dismantling of the firearm is 
of considerable importance in adjusting the op 
eration of the gun and in replacing damaged 
parts. 
The firearm described above and illustrated in 

the accompanying drawings represents only one 
Constructional example of the invention which 
may be altered within the scope of the invention 
defined in the claims. 
I claim: 
1. In an automatic gas pressure loading fire 

arm, a firing mechanism, a firing casing, a butt 
adjoining the firing casing, said mechanism, cas 
ing and butt forming a first unit, a barrel, a 
breech block casing fixed to said barrel, a gas 
pressure cylinder in connection with said barrel, 
a recoiling breech block mechanism slidably guid 
ed in said breech block casing, a gas pressure 

40 

45 

50 

55 

65 

piston arranged in said gas pressure cylinder and 
Operatively connected with said breech block 
mechanism, said barrel, breech block casing, cyl 
inder, breech block mechanism and piston form 
ing a second unit, and guiding means carried 
by said units, respectively, to slidably guide said 
second unit. longitudinally with respect to said 
first unit for a recoil movement over a distance 
substantially shorter than the recoil path of the 
breech block mechanism in the breech block 
casing. 

2. In an automatic gas pressure loading, fire 
arm, a firing mechanism, a firing casing, a butt 
adjoining the firing casing, said mechanism, Cas 
ing and butt forming a first unit, a barrel, a 
breech block casing fixed to said barrel, a gas 
pressure cylinder in connection with said barrel, 
a recoiling breech block mechanism slidably guid 
ed in said breech block casing, a gas pressure 
piston arranged in said gas pressure cylinder and 
operatively connected with said breech block 
mechanism, said barrel, breech block casing, cyl 
inder, breech block mechanism and piston form 
ing a second unit, guiding means carried by said 
units, respectively, to slidably guide said second 
unit longitudinally with respect to said first unit 
for a recoil movement over a distance substan 

3 
tially shorter than the recoil path of the breech 
block mechanism in the breech block casing, a 
device storing energy during the rearward move 
ment of the breech block Casing and means for 
in parting the energy to the breech block Casing 
during its forward movement, said device con 
stituting a shock absorber for the breech block 
mechanism. 

3. Automatic firearm as claimed in claim 1, and 
in which the breech block Casing has an opening 
extending parallel to its direction of movement, 
and a guide Within said opening for said first unit. 

4. Automatic firearm as claimed in claim 1 and 
in which said breech block casing is box-shaped 
and is open-On one side, Said firing casing being 
slidably guided within said open side. 
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15 

5. A device according to claim 2 and a one 
Way coupling loosely connecting said device to 
the breech block casing. 

6. Automatic firearm as claimed in claim 2, said 
device comprising a spring loaded piston, and 
abutments on said piston connecting the latter 
to the breech block casing. 

7. Automatic firearm as claimed in claim 2, 
Said device comprising a Spring loaded piston, 
and means for connecting said piston to the 
breech block casing said means comprising wings 
On Said piston engaging in recesses of the breech 
block casing. 

8. Automatic firearm as claimed in claim 2, 
and in which said device comprises a spring 
loaded piston having abutments for connecting 
said piston to the breech block mechanism and 
Casing, and guide means for securing said piston 
against rotation. 

9. Automatic firearm as claimed in claim 2, 
and in which said device comprises a spring 
loaded hollow piston having abutments for con 
necting said piston to the breech block mecha 
nism and casing, and a rod extending through 
said hollow piston and engageable with the breech 
block mechanism to advance the latter. 

10. Automatic firearm as claimed in claim 2, 
and a friction brake COoperable with said device. 

11. Automatic firearm as claimed in claim 2, 
and a friction brake cooperable with said device, 
Said brake comprising a slotted spring ring and 
a control coacting with said ring to convert axial 
forces into radially expanding forces. 

12. In an automatic firearm, the combination 
with the elements claimed in claim 1, of means 
for guiding Said units in their relative move 
ment, said means including guide grooves in the 
breech block casing and guide projections car 
ried by the firing casing and slidable in said 
grooVes. 

i3. In an automatic firearm, the combination 
With the elements claimed in claim 1, of means 
for guiding said units in their relative move 
ment, said means including a slot and pin con 
nection between said units, guide grooves in the 
breech block casing and guide projections car 
red by the firing casing and slidable in said 
grooVes. 
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