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UNITED STATES PATENT OFI"ICE

2,333,398
RECOIL DAMPENE‘R‘.

John G, Trotter and Jacob F. Schoellkopf, IV,
‘Baffalo, N. Y., assignors to Bell Aircraft Corpo-
ratlon, Buﬂ’alo, N Y., a. corporatmn of New

York

Applicatxon -May 20, 1940, Serial No. 336,286
(CL 89—42) "

10. Claims.

Generally, this invention- relabes to recoil
dampening, and more particularly to:the damp-
ening of recoil in machine guns to be used in air-
craft or other structurss whith are limited in
space, Specifically, it covers: a' mount- for ma-~
chine guns that'is provided with a-recoil dampen-
Ing unit that will give a cushioning effect regard-
less of the angle at which the guns are ‘being
fired.

Heretofore, the devices which:have Deen pro-
vided %o absorb the recoil of machine guns in
aircraft havenot been especially practical. These
prior mounts havé been guite large and cumber-
some and as & consequence; the operator of the
gun had difficulty in obtaining maximum: acci-
racy in fiving. Moreover, no receil control units
have been provided that would afford a cushien-
ing result when the load is augmenbed or dimin-
ished by the weight of the gun at high and low
angles of firing.

An object of this mventwn is-%o provide @ ma-
chine gun mount for aircraft havmg a recoil
dampening unit which is simple in construction
and operation and which can- ‘be cheaply manu-
factured.

Another object of the present invention is: to
provide a recoil control unit for machine gun
mounts which will afford a cushioning effect when
the load is increased or decreased by the weight
of the gun at high and low angles of firing.

Yet another object of this invention is to pro-
vide a recoil unit or machine gun mounts having
a spring which absorbs:-the principal amount of
recoil and in which pneumatic means is included
for taking care of increased loads.

A still further object of this-invention is to pro-
vide a novel recoil dampener for machine gun
mounts which will not be affected by temperature
changes.

‘To effect the foregoing and other-advantageous
objects, this invention -comprises: supporting &
machine gun or g pair of machine guns upon a
light weight cradle -or cradles which is mounted
for horizontal movement in the fuselage of an

airplane. A recoil dampening device is-attached

at its rearward end to the e¢radle, and the forward
end to the machine gun.

The dampening unit comprises a spring that
-compensates for the recoil when the gun is firing

in @ substantially horizontal plane -or in planes :

slightly above or below the horizontal. As the
angle of upward fire is increased, the weight of
the gun-adds to the recoil load, thereby increasing
the distance of recoil travel. As a-consequence,
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silile; and:'we a:ccomphsh the ‘desired resuits by
associating 'with the spring, pneumatic means to
supplement the action of the spring: to take care
of . increased : Joads, - In: addition; the pneumatic
menns will-eliminate “hammenng” when the:gun
is firing:downwardly.

Inthedrawings in'which like numerais mdmcato
the same or similar parts: :

Fignre L isa top:plan view of .our ma,chme gin
cradle. provided with the novel. recml dampemng
unit.

Figure 2 is & transverse sectmnal Vmw taken
alofig:the ling 22 of Fﬁgm’e X l{mking in the di-
rection of the axrows:

Figure 3 is'a longitudinal’ sect;onal VleW taken
along the line 3-=3 of Figure: 1 lonkmg in-, th.e

«irection of the arrows.

Figure 4.is a: transverse: secdaonai v"ew talken
along the line 84 of Figure: 1 lrxmkmg _m the :
direction of the arrows. o

Figure 5is & longitudinal sectional mewuf the

- elements cohstituting theirecoi flampener.
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In Figure-i,. we have shown: a pair of Hght.
weizght cradles: {-and- 2 supported by =2 vertical
member 3; thelewer-end:of which-is swiveled in
the fuselpgesiof -an" sfirplabe so-that the cradles

may-bemovediin a horizental plane.

The:cradles:i and 2 aie identical dn ﬁonstruc-
tion, and it ran e seen: that each one- comprises
a paur rof parallel ﬂmuaw tubes L% ami 5. Each

an xextemm B that ca:rries ) hranket B f@r sup-
porting:a sight. 3. A strap 8 bridees the tubes 4
and:§and: is;adepted-to: dlose the: forward end .
of the tubed; and:the rearends of the tubesare
closed by a bracket $:which supporfs: one of the
operafingshangles 18.  Arback: piabe construction
gnd : firing: $rigger {1 and 12, respectively, ave
providertiat the rear extremity:-of the-cradles. .

‘Thexradles | and: 2-are attached to the: siigpert
3-for rwiatable: movement by a saddle- 3; the -
structural dlefails of which-have been describedin
"Trotter-apblication Serial Nb, 334;932, filed Mzy
13; 1940, -~ It.can:be seen in Figure 2:that ihe
saddles: are’ formed: with -~ longitudingl bores
throngh which extend:the tubes 4and 5.

A’ maehingsgun ¥ 5 isvadapted: to be supported
by’ enchiof-the cradles; In Figure l, it will:be
noted that a-strap 18 bridges: the tubes 4 and 5
and-is formed-with bores: at’ each end to enable
‘the stram:to: reciprocalie on: thefubes.  Inferme-
dinte the -extremities of. the strap 15 there. is
Formed. vertical members AT which carry:lugs 43
that extend into. aperturesformediin the gun: cas-

it Is recessary to 1imit thistravel as much as pos- 56 Ing for attaching the gun-tothe cradle, -
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At the forward end of each cradle, there is at-
tached a recoil dampening unit which we indi-
cate generally by the numeral 28. This unit com-
prises a base 2! which is fixed at its forward
end in any suitable manner to the strap 8. Op-
posed cylinders 22 and 23 are provided at the
front and rear portions of the base 2{, and
threaded plugs 24 and 25 close the ends of the
cylinders 22 and 23, respectively. In Figures
2 and 3, it can be seen that the plug 25 has a

threaded extension 26 which is adapted to be re--

10

ceived in an aperture formed in a flange 271 which -

forms a part, of the saddle 2. A nut 28 is
threaded onto the extension 28 whereby the rear

section of the base 21 is secured to the flange 27, -
and consequently, the rear portion of the recoil

unit 20 is anchored to the cradle.

A piston rod 29 carries opposed piston heads 36
and 31 which move in the cylinders 22 and. 23,
respectively. Each piston head comprises a
leather cup 32 and a flanged metal plug 33 which
is serewed onto an extension 38 of the piston rod.

Adjacent to the cylinder 22, the piston rod 29
is provided with a collar 35 which is held thereto
by pin 37, and a washer 88 closes the inner end
of the cylinder 23. A helical spring 38 encircles
the piston rod 29 and one end bears against the
collar 35 and the other end bears against the
washer 36. The spring 29 tends to hold normally
the piston rod and the piston ‘heads in the posi-
tion shown in Figure 3.

The collar 35 is formed with a pair of upstand-
ing lugs 89. The forward portion of the machine
gun casing is of course provided with bottom
flanges 40 and.a bolt 41 extends through aper-
tures 42. and 43 provided in‘the flaniges 48 and
lugs 39, respectively, whereby the guh is attached
to the forward-end of the piston 28. A nut 44
is threaded onto the end of the bolt 4l for lock-
ing the parts in position:: ..

It will be apbreciated .therefore that by reason
of the strap 16 and the lugs 39-and the bolt 41
that the gun 5 is mounteéd in each cradle for
forward and rearward movement: during.firing.

. Nipples 45 are provided in.the base 21 for per- -4

mitting the pistons 30-and-31..to be lubricated,
and a vent 46 is formed. in the cylinder 22 adja-
cent to.the inner face of the plug 24, the function
of which will later become apparent.

In operation, when. the gun is fired, the piston <

rod 29 will' move -toward. the right-in Figure.3
and the spring 38 “will.compensate for most . of
the recoil, However, between the bottom of the
piston head 3i and the base of the cylinder 23,
there will be an air: space by virtue of air which
will leak :into the cylinder ‘between the outer
periphery of the piston head and the cylinder,
and this air will afford a cushion. to assist the
spring. . When the gun ceases: firing, the spring
28 will move the piston.rod towards the left and
the air space between the closed end of the cylin-
der 22 and the piston head 30 will prevent the
head from striking the base of the cylinder until
the ‘air leaks out of the vent 46, or in other
words, the construction functions as a dashpot.

On the other hand, when the guns are firing
at a relatively high angle, it is .necessary to take
care of in addition to the actual.recoil of the
gun the added weight of the gun, and the sudden
compression of air in the cylinder 23 will give-a
large increase in dampening to compensate for
this increased load. . Also, when the guns are
firing downwardly, we will have the air space
between the piston head. 30 and the base of the

- changing temperature conditions.
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cylinder 22, thus preventing mechanical contact 75
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between the piston head and the cylinder base
thereby eliminating “hammering.”

From the above description, it is believed read-
ily apparent that we have provided a novel recoil
dampening unit for use in light weight mounts
for machine guns which is highly efficient, simple
to manufacture, and which consists of a limited
number of essential working members. FPurther-
more, there is incorporated in the unit pneu-
matic means which will assist the principal recoil

‘dampening member to take care of any addi-
- tional -loads which may be encountered in the

firing of the guns. - Furthermore, the unit is
cheaper to-maintain than the usual hydraulic
dampeners- and is not affected in any way by
By having the
air cushions provided in each end of the unit we
have been able to eliminate mechanical “ham-
mering.”

While we have shown and described the pre-
ferred embodiment of our invention, we wish
it to be understood that we do not confine our-
selves to the -precise details of construction
herein set forth by way of illustration, as it is
apparent that many changes and variations may
be made therein, by those skilled'in the art, with-
out- departing from the spirit of the invention,
or exceeding-the scope of the appended claims.

We claim:

1. Amachine gun assembly combprising, a cradle
freely movable from the horizontal, a machine
gun mounted in the cradle for forward and rear-
ward movement during firing thereof, a recoil
absorbing - unit comprising spring means sup-
ported. by the cradle at one end and operatively
connected to the gun at the other end whereby
the spring means will be compressed during the
rearward travel of the gun to dampen the recoil
of the gun, and an air cushion cooperating with
the spring means to increasingly supplement the
action thereof as the firing angle of the gun
above the horizontal is progressively increased.

2. A machine gun assembly comprising, a
cradle freely movable from the horizontal, a
machine gun mounted in the cradle for forward
and. rearward movement during firing, a recoil
absorbing unit comprising a cylinder attached to
the: cradle, a- piston and rod movable in the cyl-
mder 8, spring surrounding the piston rod, means
uttacbnd to the gun and cooperating with the
spring to compress the spring during rearward
travel of the gun when fired to dampen the recoil,
and means to effect an air cushion in the cylinder
to increasingly supplement the action of the
spring as the firing angle of the gun above the
horizontal is progressively increased.

3. A machine gun -assembly comprising, a
cradle freely movable from the horizontal, a
machine gun mounted in the crade for forward
and rearward movement during firing, 'a recoil
absorbing unit comprising opposed cylinders at-
tached to the cradle, pistons movable- in-each
cylinder, a commeon piston rod for each piston,
a spring surrounding the piston rod, means at-
tached to the gun and cooperating with the.spring
to compress the spring during rearward travel of
the gun to dampen the recoil, and gn air cushion
in one of said cylinders to increasingly supple-

-‘ment the action of the spring as the firing angle
-of the gun ahove the honzontal is: progressively

increased.
4. A machine gun assembly compnsmg, a
cradle freely movable from the horizontal, a gun

mounted in the cradle for forward and’ rearward
movement. durmg ﬁnng, a reco11 absorbmg unif



2,338,308

comprising opposed cylinders attached to the
cradle, pistons movable in each cylinder, a com-
mon piston rod connecting each piston, a spring
surrounding the piston rod, means attached to
the gun and cooperating with the spring to com-
press the spring during rearward travel of the
gun to dampen the recoil, an air cushion in one
of the cylinders to increasingly supplement the
action of the spring as the firing angle of the
gun gzbove the horizontal -is progressively in-
creased, and a vent in the other cylinder whereby
the air cushion therein will be gradually dimin-
ished when the gun is firing at angles below the
horizontal thus eliminating hammering,

5. A machine gun assembly comprising, a
cradie freely movable from the horizontal, a gun
mounted in the cradle for forward and rearward
movement during firing, a recoil absorbing unit
comprising a cylinder attached to the cradle at
a point adjacent to the forward end of the ma-
chine gun, a piston movable in the cylinder, a
spring surrounding the piston rod, means at-
tached to the gun and cooperating with the spring
to compress the spring during rearward travel of
the gun to dampen the recoil, and an air cushion
in the cylinder to increasingly supplement the
action of the spring as the firing angle of the
gun above tlie horizontal is progressively in-
creased.

6. A machine gun assembly comprising, a
cradle freely movable from the horizontal, a gun
mounted in the cradle for forward and rearward
movement during firing, a recoil absorbing unit
comprising opposed cylinders attached to the
cradle at a point adjacent to the forward end of
the machine, a piston movable in each cylinder,
a piston rod connecting each cylinder, a spring
surrounding the piston rod, means attached to
the gun and cooperating with the spring to com-
press the spring during rearward travel of the
gun to dampen the recoil, an air cushion in one
of the cylinders to increasingly supplement the
action of the spring as the firing angle of the
gun above the horizontal is progressively in-
creased, and a vent in the other cylinder -whereby
the air cushion will be gradually diminished when
the gun is firing downwardly thus eliminating
hammering,

7. A machine gun assembly comprising, a
cradle freely movable from the horizontal, a gun
mounted in the cradle for forward and rearward
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movement during firing, a recoil absorbing unit
comprising a cylinder attached to the cradle, a
piston' movable in the cylinder, a spring sur-
rounding the piston rod, a collar on the piston
rod against which one end of the spring bears,
lugs' secured to the collar and attached to: the
gun whereby rearward movement of the gun
will compress the spring to dampen the recoil,
and an air cushion in the cylinder to increasingly
supplement the action of the spring as the firing
angle of the gun above the horizontal is pro-
gressively increased. ) )

8. A machine gun assembly comprising, a
cradle freely movable from  the horizontal, a
machine gun mounted in the cradle for forward
and rearward movement during firing, spring
means connecting the cradle and the gun where-
by the spring will be compressed during the rear-
ward travel of the gun and thereby dampen
recoil and compressible means to increasingly -
supplement the action of the spring means as
the firing angle of the gun above the horizontal
is progressively increased.

9. A machine gun. assembly comprising, a
cradle freely movable from the horizontal, a
machine gun mounted in the cradle for forward
and rearward movement during firing, spring
means connecting the cradle and the gun whereby
the spring will be compressed during the rear-
ward travel of the gun and thereby dampen re-
coil, and a non-displaceable air cushion to in-
creasingly supplement the action of the spring
means as the firing angle of the gun above the
horizontal is progressively increased.

10. A machine gun assembly comprising, a
cradle freely movable from the horizontal, a
machine gun mounted in the cradle for forward
and rearward movement during firing, spring
means connecting the cradle and the gun whereby
the spring will be compressed during the rear-
ward travel of the . gun and thereby dampen
recoil, a non-displaceable air cushion to increas-
ingly supplement the action of the spring means
as the firing angle of the gun above the horizon-
tal is progressively increased, and a displaceable
air cushion which will gradually decrease when

" the firing angle of the gun is below the hori-
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zontal.
JOHN C. TROTTER.
JACOB F. SCHOELLKOPF, IV.



