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Specificaticii of -Letters Patent.

To all whonv it may concerm:

Be it known that I, JosepH ALBERT DE-
PORT, 2 citizen of the Republic of France, re-
siding in Paris, France, have invented cer-
tain new and useful Improvements in, Pneu-
matic Recoil Apparatus, of which the follow-
ing 1is a specification. |

This Invention relates to the construction
of pneumatic recoil apparatus composed of
cylinders containing compressed air or gas
and operating by compression and expan-

sion—that is to say, springs operating by pis-

tons or plungers; and it consists of arrange-
ments which have for their object to obtain a
very long stroke relatively to the total
length of the apparatus when at rest. y

The invention is more particularly appli-
cable In cases where thic space available for

- containing the recoil apparatus is limited in

20

25

390

35

. 40

45

50

extent, and in particular for guns that have a
long recoil on the carriage, in which cases 1t

'is desirable to reduce as much aspossible the
length of the cradle which contains the recoll

apparatus and on which the gun shdes 1n re-
coiling and advaneing. ' |
The invention consists, mainly, 1n con-
structine the recoll apparatus of two or more
cylinders arranged end toend in opposite di-
rections, the piston-rods or plungers of which
bear, on the one hand, against the movable
part and, on the other hand, upon a fixed
abutment, so that the total available stroke
is composed of the motion of the rod or rods
on which the movable parts bear and the mo-
tion of the pneumatic cylinders carried along

- by the moving parts and sliding over the

plunger or plungers that bear against the
fixed abutment. This double motion aflords
a length of recoil double that which could be
obtained by means of a pneumatic appara-
tus having a single cyvlinder of the same
length as the cylinders of the above-described
construction and having when at rest, to-
gether with its plunger, a total length
equal to that of the combined two mmverted
cylinders according to the present invention.
I will deseribe the construction of the said ap-
paratus and its application to guns recoiling
on the carriage with reference to the accom-
panying drawings, which show, by way of ex-
ample, a gunrecoiling on the carriage having
lateral recoil apparatus of the above - de-

w—

‘matic apparntus.

S
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seribed construction combined with a cen-
tral hydraulic brake coutained in the cradle. -

Figure 1 shows a side view of the said ap-

55

paratus at rest, the body E of which is com-

- 1?'

posed of two inverted cylinders I Ja
their plungers ¢ and € {
halves a side elevation of the gua, with lon-
citudinal section of the cradle and hydraulic

with

brake, the body of which is fixed to the gun,

while the piston-rod is fixed te the cradle.

Fig. 3 shows a cross-section on line M M,

Fig. 2, through the middle of the rear guide
of the cradle, which guides the rear end cf

Fiz, 2 shows in two.

60

the gun, the brake-body constituting the

sliding part. Fig. 4 shows a cross-section on

line N N through the center line of the trun-
nions. Fig. 5 1s a cross-sectiononline O O at

the maddle of the front g

JFig. 6 shows a side elevation of the gun with

its cradle, the carriage, and one of the pneu-
Fig. 7 shows two half-
plans of the gun in the position of rest and
1in that of the extreme recoll. Fig. S1s a sec-
tional plan of the cradle, the hydraulic brake,
and the pneumatic apparatus. Fig. 9 shows

an end view, to a larger scale, of the segmen-

. . 2
tal head serving to guide the I)lunger 1in the

cvliinder. [ig. 10 is a longitudinal section of
one of the plungers. Ifig. 11 shows a plan of
a modification in which the pneumatic appa-
ratus is composed of three cyhinders, two Le-
ing on one side and the third on the other
side in the opposite direction. In thisfigure
the cvlinders and plungers are shown of
larger diameter relatively to their length
than in the preceding figures. ¥Fig. 12 shows
a longitudinal section of a pneumatic appa-
ratus, also of -a less length than the previous
arrangements, and it also shows a section of
the valve serving to charge the air into the
cvlinders. Iig. 13 shows the wvalve to a
larger scale. IFigs. 14 and 15 show a modi-
fication in which the plunger is made to work
fluid-tight and not the rod. Figs. 6, 7, 8,

-*"'-l-

cuides of the gun.
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10, 11, 12, and 13 are to a smaller scale than

e

on a larger scale. -

A is the gun, with its cradle B and the cen-
tral hydraulic brake C, which is fixed to the
oun. The rear guide D of the eradle guides
the rear end of the gun, which embraces the

plate by means of whieh the brake-body C

IFigs. 1 to 5. Tfig. 16 i1s a portion of Kig. 10
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rests upon the guide.
is culded by the checks G H.

- On each side of the hydraulic brake are ar-
ranged two lateral recoil apparatus, (des-

ignated as a whole by the letters ¥ and ¥, |

Fig. 7.) Each pneumatic apparatus K or I
is composed of a central part fixed to two cyl-
inders B B2 I F2, arranged end to end 1n op-
posite directions, and in each of these eyhn-
ders is a piston or plunger ¢ & f’ f>. '
 The gun bears with a rigid arm « upon the
movable plungers ¢ f* of each of the pneu-
matic c¢vlinders. while the other plungers €

1* bear against a {ixed abutment b ot the rear

end of the cradle B, which has openings for

the passage of the rear cylinders K I of the
apparatus during the recoil of the gun. 'The
])Emgers, can either be solid or hollow.
shown on the drawings, the one rod 1s sohd
and the other hollow, ¢’ being solid, as shown
at Fig. 12, so that when this rod passes into
the evlinder E it etfects the compression of
the air contained therein, reducing its vol-
ume to that of the annular space formed be-
tween the plunger ¢ and the cylinder.. In
the case of & hollow plunger ¢* the air 1s com-
pressed to a less degree.

On comparing the two half-plans at Iig. 7
it wil! be seen that the arm a of the gun act-
ing upon the plungers ¢’ f” of the pneumatic
apparatus wiﬂ force back these plungers into
the cyvlinders K/ I, after v.-'hiclh the arm a

carries back the cylinders, causing them to

pass through the 0{)ening5 in the rear end of
the cradle, while the cylinders K* I*, which

are also carried back, move over their plun-

wers ¢2 12, which bear against the abutment 0
of the cradle. The pneumatic apparatus may
of course be arranged with their cylinders
either in a horizontal plane, as shown, or in a
vertical plane. |

The p\r:mger of each eylinder, whether it be
solid or hollow, slides within the central part
through a stuffing-box K, which forms a
fluid-tight packing round the rods. The
packing K comprises a number of elastic

rings held in a slightly-enlarged socket by an

annular nut at the outer end 1n the usual
way and adjusted to the desired tightness
by screwing this nut in and pressing them
against the internal shoulder of the socket.
On the inner end of each rod is a screwed col-
lar k, the periphery of which 1s formed seg-
mental, as shown at Fig. 9, and which serves
to cuide the rod in the eylinder, the recessed
parts serving to allow a free passage of the
air from the one side to the other of the col-

lar as the plunger moves inward or outward.

The collar % bears against a fixed collar m of
the plunger, as shown at Fig. 16, which 1s
formed with an axially-projecting rim, so as
to bear against the soft packing of the stuft-
ing-box .  Whein the pneumatic apparatus

- ]
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At the front the gun ! plunger of the middle c¢ylinder is pi'eferabl}-' 6

attached to the arm « of the gun, and when
this plunger has moved to the inner end of
the ¢vlinder the two lateral eylinders are car-
ried along over their fixed plungers, so that
the gun has a recoil equal to the sum of the
lengths of the middle and lateral cylinders.
One of the pneumatic cylinders is pro-
vided at its inner end with a valve for
o them with air under pressure.
This valve is shown at F igs. 12 and 13. It
consists of a disk valve n, having a project-
ing rim o, which ‘bears against an annular
packing p in the seat of the valve. The rod
g of the valve has a central channel r, having
a lateral opening communicating with the
space s under the valve. A screwed cap ¢
serves to protect the valve. For charging
the pneumatic cylinders this cap 1s Te- .
moved, and ‘a screw-joint of the air-pump
conduit is screwed in its place, so that In
forcing in air the valve is raised from 1ts seat
by the air passing through the channel » and
space s, whence it passes round the valve
into the cylinder. A channel v, Fig., 12,
may be provided by means of which the «
two cylinders can be made to communicate
with each other for charging. When the
arrangement at Figs. 14 and 15 1s employed,
in which the plunger-head is made to fit air-
ticht and not the opening of the cylinder,
the plunger is provided with the packing K,
which is pressed against the circular rim m
bv means of a collar u, screwed on the
plunger. In this case the plunger e* 1s
necessarily hollow, and it can communicate

| with a receptacle z for increasing the ca-

. . O .
pacity of the cylinder contaming the

compressed air, if necessary. The two cyl-
inders E’ E? can also be made to communi-
cate with each other by means of an externsl
conduit v, if desirable. Although the above-
described pneumatic recoil apparatus 1is
more particularly applicable to guns, yet it
will be cbvious that it may be applied to
manyv other purposes.

I claim—

1. A pneumatic recoil apparatus including
in combination two opposi‘ely-directed sets
of pneumatic cylinders and plungers there-
for, and a valve for charging said cylinders
with compressed air consisting of a packing
seated in the end of the cylinder, a disk,a
projecting rim o said disk bearing against
said packing, the seat of said packing being

152
x4

- provided with- an opening, a screw-cap for

closing said opening, and means for connect-
ing sald opening to the conduit of an air-
pump when the screw-cap is removed, sub-
stantiallyv as described.

2. A pneumatie recoil apparatus for guns,
including in combination cylinders- with
plungers arranged in opposite directions,

consists of three eylinders, as at Fig. 11, the [ means for connecting one plunger with the



oun to cause H&ld plunger to be moved to the
inner end of its cvhﬂ(Ter the other plunger

byl i ——grall

bemng fixed and the m'hnder:.-, being free to

move backward so that the second cvlmder
moves over its plunger, and means for pro-
viding communication between the cylinders
te facilitate charging them w1th compressed
alr, substantmllv as described.

838882 T 3

In witness whereof I have hereunto signed
-my name, this 25t day of June, 1906, 1n 1 the 10
presence of two bllbbCI‘lbIIlU' 1*.'1tne--ses.

JOSEPH ALBERT DEP(‘RT

Witnesses:
AR\IE\GAUD Jeune
AUGUSTUS E. I\TGRA\I.
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