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UNITED STATES PATENT OFFICE 
2,273,878 

GUN RECOL DAMPING STRUCTURE 
Gervase M. Magrum and Frank M. Salisbury, 

Buffalo, N. Y.; said Magrum assignor to Houde. 
Engineering Corporation, Buffalo, N. Y., a cor 
poration of New York, and said Salisbury as 
signor to Bell Aircraft Corporation, Buffalo, 
N. Y., a corporation of New York 
Application April 22, 1938, Serial No. 203,500 

(C. 89-42) 3 Claims. 

This invention relates to the dampening or 
the absorption of the shock of recoil in guns, 
particularly guns of the machine or rapid fire 
type, such as guns mounted on airplanes. 

In guns of the type referred to, the barrel 
structure is axially movable relative to the gun 
mounting, and the gunner grips the mounting 
adjacent to the breech end of the barrel struc 
ture for directioning and aiming of the barrel 
Structure and for manipulation of the trigger 
mechanism for firing of the gun. When the 
gun is fired, the barrel structure recoils and moves 
back toward the operator, and unless such re 
coil movement is dampened or absorbed, direc 
tioning, aiming and firing of the gun will be ma 
terially interferred with, with corresponding loss 
in accuracy as well as unnecessary discomfiture 
to the gunner and unnecessary strain on the 
gll. 
An important object of our invention is to 

provide simple and efficient structure on the 
gun for dampening and absorbing the recoil 
shock, said structure being preferably of the hy 
draulic type. 
A further object is to provide shock absorbing 
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structure which can be readily applied to a gun 
without material increase of the gun size or bulk 
and which will not interfere with the balanced 
and efficient manipulation and firing of the gun. 
. The above and other features of our invention 
are incorporated in the structure disclosed on 
the accompanying drawing, in which drawing: 

Figure 1 is a plan view, more or less diagram 
matic, of a gun structure showing our improved 
shock absorbing means applied thereto; 

Figure 2 is an enlarged section on plane II-II 
of Figure 1; and 

Figure 3 is an enlarged section of the hydraulic 
fluid flow controlling valve structure. 

Referring to Figure 1, the gun structure Sup 
port may be in the form of a post or pedestal O 
having at its lower end a pin for journaling 
in the Socket of a suitable base (not shown) 
which may be stationarily mounted, as on an 
airplane or which base may have a tripod or 
other support so that the gun structure may be 
portable. The post or pedestal O may be U 
shaped and between its side walls 2 and 3 the 
gun barrel body 4 is received and guided, the 
gun barrel 5 extending forwardly from said 
body. 
At the breech end of the gun barrel structure 

is a cross-frame 6 supporting grips 7 and 7 
and the trigger mechanism 8 between the grips. 
A projection from the breech end of the gun 

barrel structure extends through a cap 
cured to the frame 6. 
At its end the frame 6 has socket extensions 

20 and 20 for receiving the inner ends of tubes 
2 and 2 f’ respectively, these tubes extending 
forwardly parallel with the gun barrel structure. 
Secured on the tubes 2 and 2' are brackets 23 
and 23’ receiving trunnion pins 24 and 24 Sup 
ported by and extending laterally from the Walls 
2 and 3 of the pedestal 0. The frame 6 and 
the tubing extending therefrom thus form a 
framework which may be swung in a vertical 
plane on the trunnion pivot and which can be 
swung in a lateral direction with the post 0 on 
the axis of the pivot pin l . 
In accordance with our invention we provide 

shock absorbing structures S and S whose sta 
tionary or cylinder elements C are the outer 
ends of tubes 2 and 2?' respectively and whose 
piston elements P are connected to the forward 
end of the barrel structure body f4 so that this 
structure is vertically supported at its forward 
end, the barrel structure being thus axially shift 
able under recoil but under control of the shock 
absorber structure. 
The . details of construction of the shock ab 

sorber mechanism is shown in Figures 2 and 3. 
The outer ends of the tubes 2 and 2' are reamed 
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to form the cylinder element C, and a plug 25 
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secured by a rivet 26 forms the inner cylinder 
head. In order to seal this end of the cylinder, a 
soft gasket 27 is tightly squeezed against the head 
by a washer 28 held by a screw 29. 
Secured to the outer end of cylinder tube, as 

by welding, is a flange 30 to which is detachably 
secured, as by screws 31, the outer head or body 
32, the head end 32' extending a distance into 
the cylinder tube, the head 32 being thus rigidly 
secured to the cylinder tube co-axial therewith. 
The head 32 has the inner bore 33 communi-. 

cating with the space within the cylinder tube 
2, and an outer bore 34 of less diameter. The 
piston rod 35 extends through these bores, and 
in the bore 34 is a bearing bushing 36 of suitable 
metal for the rod. The outer end of the body 
32 is expanded to form a recess for suitable pack 
ing assembly 37 around the piston rod to pre 
vent leakage. Secured to the outer end of the 
rod 35 is an eye 38, the gun barrel body structure 
4 having laterally extending lugs 39 and 39 to 
which the outer ends of the piston rods of the 
shock absorber structures are connected as by 
screws extending through the apertures of the 
eyes 38. 
At its inner end, each piston rod has a reduced 
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portion or neck 4 threaded for reception of a 
piston 42. The piston is screwed tightly against 
the shoulder 43 and the piston rod and is locked 
in place by the base 44 threading On the end of 
the neck 6 and supporting the valve housing 45. 
This valve housing is in the form of a cylindrical 
cup and may be formed integral with the base 
44 and has a comparatively large fluid flow pas 
sageway 36 in its outer wall, and one or more 
passageways 4 in its side wall. At its inner end 
the piston rod 35 has the bore 48 extending 
through the neck 4 for communication with the 
space within the valve housing chamber. At its 
outer end, the bore 48 is connected by passages 
$9 with the cylinder space at the Outer side of 
the piston. The connection of the bore 48 with 
the cylinder space at the inner side of the piston 
is controlled by a valve 50 which, as shown, is a 
thin metal disc having a metering orifice 5, a 
spring 52 within the valve housing tending to 
hold the valve disc seated against the inner end 
of the piston rod across the end of the bore 48. 
Seating against the shoulder between the bores 

33 and 34 of the head 32 is a washer 53 and on 
the piston rod is an annular flange or collar 54. 
A spring 55 within the cylinder wall 2 abuts the 
washer 28 and the base 44 of the valve housing, 
the spring being centered by the valve housing 
and by a boss' or lug 56 on the washer 28. The 
spring forms part of the shock absorber action 
and tends to resist inward movement of the pis 
tonstructure and to hold the piston structure in 
outer position with the flange or collar 54 in 
abutment with the washer 53. 
Each shock absorber body structure 32 has a 

top extension 57 providing a filling and expan 
sion chamber for hydraulic fluid, the chamber 
being closed by a cover 59. A filler screw 60 
allows filling of the shock absorber working. 
chambers and the reserve or filler chamber 58 to 
the proper level, the chamber 58 being connected 
with the working chamber 33 by a passageway 
6. 
The space 33 and the space within the cylinder 

tube 2 forms the low pressure working space or 
chamber of the shock absorber while the space 
within the cylinder 2 at the inner end of the 
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back into firing position, and during outward 
movement of the piston structure the Suction 
created in the inner or high pressure working 
chambers will unseat the Valve discS 50 for COm 
paratively free flow from the low pressure work 
ing chambers to the high pressure working cham 
bers. The increasing length of piston rod enter 
ing the low pressure chamber will create a volume 
differential between the working chamber but 
the excess fluid may flow into the chambers 58 
to be returned to the working chambers during 
outward stroke of the piston structures so that 
both low and high pressure Working chambers 
will be refilled with hydraulic fluid. 
The valve discs may be very thin so that the 

orifices 5 would be of the sharp edge type so 
as to compensate for change in the viscosity of 
the hydraulic fluid and the hydraulic shock ab 
SOrber resistance will remain uniform independ 
ently of viscosity variation. By providing shock 
absorbers at opposite sides of the gun barrel 
Structure and parallel therewith, the Shock ab 
sorber load is distributed and the operation of 
the gun is more balanced. With the arrange 
ment shown, the shock absorber structure can 
be easily and readily moved from the gun for 
inspection, adjustment or repair, and with the 
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piston forms the high pressure working chamber. 
When the gun is fired, it recoils, or in other 

words moves back toward the operator and, un 
less the recoil were checked or dampened, accu 
rate firing would be prevented. However, when 
the shock absorber structure is applied to the 
gun and the gun barrel structure recoils, the 
shock absorber piston structure will be shifted : 
inwardly in the cylinder structure, and the Spring 
55 will be compressed and will resist and cushion 
such inward movement. At the same time, the 
fluid in the inner or high pressure working cham 
ber of each shock absorber is displaced by the 
piston and the pressure against the valve disc 
50 will keep the disc seated so that the displaced 
fluid can escape only through the restricted ori 
fice 5 f for flow through the piston bore 48 and 
passages 49 to the outer or low pressure work 
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ing chamber 33, the resistance to flow through 
the orifices thus determining the hydraulic shock 
absorber resistance to recoil, this hydraulic re 
sistance to flow in conjunction with the spring 
resistance determining the dampening or shock 
absorbing control by the shock absorber structure 
of the gun recoil movement. After dampening 
and dissipation of the recoil movement, the 
springs 55 function to shift the piston rod struc 
tures and, therefore the barrel structure moves 5 

shock absorbers applied as shown they will add 
very little to the bulk of the gun and Will not 
interfere with the proper directioning, aiming, 
firing or other manipulations of the gun. 
We have shown a practical and efficient em- . 

bodiment and application of our invention but 
we do not desire to be limited to the exact con 
struction, arrangement and operation shbwn and 
described as changes and modifications may be 
made without departing from the scope of the 
invention. 
We claim as follows: 
1. A gun structure comprising a barrel body 

having a gun barrel extending from the forward 
end thereof, means to support said body for tilt 
ing, said means comprising a U-shaped support, 
a frame comprising a pair of elongated tubes dis 
posed extending one along each side of said body, 
respectively, and connected adjacent the breech 
end of said body by a crossmember connected 
with the breech end of said body, said tubes be 
ing each pivotally connected to a free arm of said . 
U-shaped support and adjacent the forward end 
of Said tubes, means connecting said frame with 
the forward end of said barrel body for controlled 
longitudinal movement of said body with respect 
to said, frame, said means comprising pistons en 
tered slidable in the forward end of said tubes, 
respectively, piston rods connected to said pistons 
and pivotally connected at their forward ends to 
the forward end of said body, each of said tubes 
being provided with a plug abutment member 
therein and secured thereto, and being provided 
with compression spring means disposed extend 
ing between said pistons and said plugs, housings 
defining an oil reservoir and also defining guides 
for Said piston rods, said housings each compris 
ing a tubular body having a reduced portion en 
tered in the forward end of a tube and having 
an enlarged portion in abutting relation to the 
forward end of a tube, and means on said hous 
ing forming a sealed connection with a piston 
rodslidable therein. . 

2. In a gun structure which includes a frame 
comprising a pair of spaced elongated tubes and 
a gun barrel body dispose? between said tubes, 
means connecting said frame and said barrel 
body for support of said body, and for controlled 
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relative movement of said body and frame, Said 
means including a pair of tubular housings, one 
for each of said elongated tubes, with each of 
said housings having a portion thereof entered 
in the forward end of a tube, a first flange on the 
forward end of each tube, respectively, a second 
flange on each of said housings, respectively, 
and removably secured to a first flange, each of 
said housings being provided with a piston rod 
slidable therein and extending therethrough, with 
each piston rod being pivotally connected at one 
end to the forward end of said barrel body and 
having a piston. On its other end entered in said 
tube, and means in each of said tubes and in 
each of Said housings arranged COOperable with 
said pistons to control relative movement of said 
barrel body and said frame. 

3. In a gun structure which includes a frame 
comprising a pair of spaced elongated tubes and 
a gun barrel body disposed between said tubes, 
means connecting said frame and said barrel 
body for support of said body and for controlled 
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relative movement of said body and said frame, 
said means comprising a pair of tubular housings, 
One for each of Said elongated tubes, with each 
of said housings having a portion thereof entered 
in the forward end of a tube, a first flange on the 
forward end of each tube, respectively, a second 
flange on each of said housings, respectively, and 
removably Secured to a first flange, each of Said 
housings being provided with a piston rod slid 
able therein and extending therethrough, with 
each piston rod being pivotally connected at one 
end to the forward end of said barrel body and 
having a piston on its other end entered in a 
said elongated tube, each of Said housings being 
provided with a bored side boss arranged pro 
viding an oil reservoir in fluid communication 
with a said elongated tube to which the housing 
is connected, each of said piston rods carrying a 
valve housing entered in a said tube, and a valve 
in each of said valve housings, respectively. 

GERVIASE M. MAGRUM. 
FRANK M. SALSBURY. 


