
Dec. 6, 1960 E. HEPPERLE 2,962,935 
RECOIL. AND BUFFER SPRING ASSEMBLY FOR AUTOMATIC FIRE ARMS 

Filed Dec. 18, 1957 

a amat-ul-M2 
NNNNNYa? S&S A 23 NAAYA SA rvvv, s a SSYerxexNZN 

2s2NSE to RE terratt f5 3Wis.; SEsels 2xzzzzzzzzzzzz29 
6 7 9 8 fg 

SN, 
N.C?a / 23SaxNaN2KN g 
N E. Naszaszazaza SS eache SN NNNNNNRS zz2x22222222222222222247 

e63<322 
NetS25 

S-E-G M bf ERWIN HEPPERLE 
NVENTOR 

  

  

  

  

  
  

  

  

  

  

  

    

  

  



United States Patent Office 2,962,935 
Patented Dec. 6, 1960 

2,962,935 
RECOELAND BUFFER SPRNG ASSEMBLY FOR 

AUTOMATIC FIRE ARMS 

Erwin Hepperle, Eichelacker of Dietlikon-Zurich, Swit 
zerland, assignor to Machine Too Works Oerlikon, 
Administration Company, Zurich-Oerlikon, Switzer 
land, a Swiss company 

Filed Dec. 18, 1957, Ser. No. 703,537 
Claims priority, application Switzerland Dec. 21, 1956 

1. Claim. (Cl. 89-44) - 

The present invention relates to automatic fire arms 
are more particularly to recoil spring arrangements there 
of. For reliability in operation and accuracy in firing 
one has endeavoured to attain by suitable measures a 
uniform and jerk-free course of the recoil movements of 
automatic recoiling guns, in such a manner that these 
movements repeat themselves uniformly after each shot 
and accordingly each recoil starts under equal condi 
tions. It is known that this can be achieved by the com 
bined use of a recoil spring and a hydraulic brake acting 
on the gun when the latter is moving forward. 

This solution is however only partly satisfactory since 
the hydraulic brakes are fraught in part with serious 
disadvantages impairing their faultless function, such as 
sensitivity to temperature and to adjustment, occurrence 
of leakage losses, which require reliable servicing, and 
moreover their comparatively high weight, which is par 
ticularly disadvantageous for fire arms on board combat 
aircraft. 
The present invention has the principal object of at 

taining a uniform course free from jerks of the recoil 
and advance-movements thereof. It is another object of 
the present invention to provide a recoil spring mechanism 
which is light in weight, insensitive to variations in tem 
perature and requiring little servicing, if any. 
With these and other objects in view I provide an 

automatic fire arm, comprising in combination: a gun 
structure, a gun mounted reciprocatably in the said struc 
ture and having a barrel and a plurality of cartridge cham 
bers consecutively brought in alignment with the said 
barrel, at least two friction ring springs interposed pre 
loaded between the said structure and the said gun and 
having a steeper spring characteristic upon compression 
than upon expansion, one of the said springs cushioning 
the recoil of the said gun as a recoil spring and another 
cushioning the advance of said gun as a buffer spring, 
the pre-loading of the said springs being so dimensioned, 
that during the greater part of the recoil and advance of 
the said gun the said friction ring springs impart opposite 
spring forces to the said gun. 

These and other features and objects of my present 
invention will be clearly understood from the following 
description of a preferred embodiment thereof, given 
by way of example with reference to the accompanying 
drawing, in which: 

Fig. 1 is a diagrammatic illustration of a revolver 
gun sprung according to the invention. 

Fig. 2 shows the arrangement of the components of 
the revolver gun according to Fig. 1 forming the recoil 
spring arrangement, on a larger scale. 

Fig. 3 is a working graph of the recoil spring arrange 
ment according to Figs. 1 and 2. 
As illustrated in Fig. 1, the barrel 1 is inserted by means 

of a bayonet joint in the casing 2 of the gun 19, wherein 
also the revolver drum 3 provided with the cartridge 
chamber is mounted rotatably. A cartridge 4, which is 
contained in a cartridge chamber positioned behind the 
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barrel 1, bears, when fired, on the wall 5 of the casing 2 
and transmits the recoil forces on to the same. Through 
a bore 6 gas is passed from the barrel to a piston 7, 
which in a known manner operates the carriage 8 setting 
the drum in rotation. 
According to Fig. 2 the gas tapping piece 10 is fixedly 

clamped to the casing 2 by means of nut 11. A friction 
ring spring 2 abuts on the one hand this gas tapping 
piece 10, and on the other hand a flange 14 of a cylinder 
13. A ring flange 15 of this cylinder is fixedly con 
nected by screw bolts 16 to the structure 17, for example 
of an aircraft, the same as the guides 9 illustrated in 
Fig.1, wherein the weapon... is mounted. The friction 
ring spring 12 acts on the casing 2 in the direction of the 
shot, while a second friction ring spring 18, which is ar 
ranged co-axially to the first mentioned one and likewise 
bears on the cylinder 3 and on the casing 2, acts on the 
latter in the opposite direction. The casing comprises the 
casing part 2 and the gas tapping piece 10. 
The cooperation of these two friction ring springs dur 

ing the recoil and subsequent forward movement of the 
gun according to Fig. 1 is illustrated by way of example 
in the graph represented in Fig. 3 wherein the spring forces 
are plotted as ordinates Y over the spring paths forming 
the abscissae X. The arrow S indicates the direction of 
the shot. The characteristic feature of the resilient ele 
ments known under the term of "friction spring ring' is 
known to be the difference of the spring forces when com 
pressing and expanding the spring. In Fig. 3 the line 
A-B indicates the force of the spring 2 during the re 
coil of the gun, and the line C-A the force of the same 
spring during the forward movement thereof. The line 
F-D indicates the course of the force of the spring 18 
during the recoil of the gun, and the line D-E the course 
of the force of this spring during the forward movement 
thereof. By a and z two springing positions are denoted 
which mark for example two abutments between which 
the gun can oscillate to-and-fro. 
When the gun recoils after a shot, for example from 

the position illustrated in Fig. 2, in which the springs are 
in the springing position marked c in Fig. 3, it is opposed 
by the force resulting from the co-operation of the two 
springs according to the line G-H-J until its rear re 
versal point is reached at the spring position f; in the sub 
sequent course the gun is initially accelerated by a force, 
which is small as compared with that acting during the 
recoil and which decreases to zero value along the line 
K-L-M, and is then braked smoothly and without jerk 
by a force increasing according to the line M-N. The 
gun advancing at a low rate will come to a standstill 
either under the action of the recoil forces occurring at 
the next shot, for example at the springing position de 
noted d and then recoil again, or will be braked to a 
standstill at prolonged firing intervals in the springing 
position c, whereafter it remains in this position until it 
is thrown back again by the next recoil. 

In general, a gun having a recoil spring arrangement 
according to the present invention when coming to a 
standstill within the springing range between b and e 
will remain in this condition till the impact of the high 
recoil forces. Movement of the gun in the direction of 
firing is impossible, since the force of the spring 12 acting 
in this direction according to the line C-A is smaller in 
this springing range than the force of the spring 18 op 
posed to it according to the line D-E, and likewise move 
ment opposite the direction of firing is impossible since 
the force of the spring 18 according to the line F-D in 
this springing range between b and e is also Smaller than 
the force according to the line A-B of the spring 2 
opposing the same. 
The recoil spring arrangement according to the present 

invention completely replaces the combination of spring 
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plus hydraulic brake in that therewith likewise a jerk 
free and regular course of the recoil movements as re 
quired for the faultless functioning of a gun are attained 
as proved by tests. 
There is no departing from the invention when for ex 

ample the friction ring springs are arranged one behind 
the other, or when instead of two friction ring springs 
several thereof are used for constituting the recoil spring 
arrangements, provided the same act in the sense of the 
foregoing specification and of the graph illustrated in 
Fig. 3. 
What I claim as my invention and desire to secure by 

Letters Patent, is: 
An automatic firearm, comprising in combination a 

support structure, a gun mounted reciprocatably from a 
starting position to a rear reversal point in said structure, 
a first and a second friction ring spring interposed between 
said structure and said gun, said gun comprising a barrel 
fixedly connected with a gas tapping piece and a casing, 
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a cylinder with a flange arranged coaxially to said barrel 
and fixedly connected with said structure, said first fric 
tion ring spring being arranged coaxially to said barrel on 
the inside of said cylinder and abutting on the one hand 
said gas tapping piece and on the other hand said flange 
of said cylinder, said second friction ring spring being 
arranged coaxially to said barrel on the outside of said 
cylinder and acting between said cylinder and said casing, 
said first and second friction ring springs imparting at 
least in said starting position simultaneously opposite 
spring forces to said gun. 
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