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To all whom it may concermn.: |

Be 1t known that I, HENRI SCHNEIDER, a
citizen of the Republic of France, residing at
No. 56 Rue de Provense, Paris, France, have

invented a new and useful Improvement in

Recoil-Checking and Gun-Operating Appara-
tus for Ordnance, which improvement is fully
set forth in the following specification.

This invention, while it has reference also
to other parts of the mounting and operating

apparatus, relates more particularly to hy-
~draulic buffers or brakes in which a cylinder

and piston are employed, connected, respect-
ively, with the top carriage and chassis of the
gun-mounting, (or vice versa,) and in which,
also, one or more ports controlled by plug-
valves are employed to permit the water or
other liquid to pass the piston through open-
ings diminished in size automatically with
the recoilmovement of thetop carriage on the
chassis.

Theinvention consistsin a new orimproved |

valve (or arrangement of ports and plug-
valves) whereby practical advantages are se-
cured—such, for example, as simplicity, effi-
ciency, non-liability to get out of crder, and

the like; and it also further comprises cer-
tain additional parts,improvements,and com-
binations, all of which can most conveniently

be described in connection with thé accom-
panying drawings. | |

FigureIisaside elevation of a gun mounted

and provided with the recoil-checking and
gan-operating apparatus in accordance with
the invention, (the means for training and
elevating the gun, which form no part of the

invention and which may be of any suitable

description, being omitted.) Figs. I, IIT, and

IV are respectively a longitudinal, a ecross,

and a horizontal section of a part of the gun-
mounting and recoil-checking and gun-oper-
ating mechanism. |
longitudinal section in the axis of one of the
recoil-cylinders. |

The gun A is mounted on trunnions in the
top carriage B, which traverses in ways of the
chassis C. To check the recoil, the top car-
riage 1s provided with cylinders D, in which
are pistons E, having their piston-rods I fixed
in lugs 2 of the chassis. When the top car-
riage B 1s forced back by the recoil, the lig-

Fig. V is a detail view in

| uid which fills the recoii-cylinders D 18 com-
pressed between the pistons and the opposite

cylinder-heads, and is forced out through con-
tracted openings, the size of which regulates
the velocity wherewith the top carriage may

move on the chassis, as is well understood..

In accordance with the present improve-

ment, in the valve apparatus for controlling

the flow of said liguid the valve for each re-
coil-cylinder is formed by rods G of a gen-
eral taper or wedge shape, which project
through straight-way ports 3 in the piston K
intermediate the piston-rod K and the periph-
ery of the piston. When the top carriage 1s

~moved back, the valve-rods - move past the

piston alongside the piston-rod. The piston-
rod may therefore be solid, (although for ob-
jects hercinafter explained it is designed to
provide a small passage in one of the two pis-
ton-rods shown,) and the valve-rods and ports

do not interfere with the packing of the pis-

ton to make a close joint between itself and
the cylinder-wall. This valve 1s also very
simple and most effective and one not liable
to get out of order. The valve-rod may be

less or more in number, and if may be added

that they may be of any suitable form and
supported in any suitable way, so far as the
general feature of having them project
through straight-way ports in the piston be-

tween the piston-rod and the periphery of the

piston is concerned; but it is of practical im-
portance to embody in the valve, also, the fol-

lowing special features—that 18 to say:

First. For each piston a number of valve
rods and ports (more than one) are employed,

55
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and they are arranged symmetrically about

the axis of the piston, so that the diminutions
of pressure on the piston in consequence of
the openings through it at said ports wilil bal-
ance each other on oppositesides of said axis,
and any tendency to twist the piston in the
cylinder be thus avoided. As shown,the ports
3 and valve-rods G for each piston are two in
number, and they are arranged on diametrie-

ally-opposite sides of the piston-axis at the

same distance therefrom. o

- Second. Each valve-rodisformedwith longi-
tudinal bearing-surfaces 4 between the taper
or wedge faces 5, which bearing-surfaces fit

i against and slide over the walls of the ports

sle
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3 as the valve-rods are moved with the gun-

carriage. (See Figs. II, III, and V.)

- Third.

E ““they pass, slabbed off obliquely to the axis of

IO

the rods to an equalextent on anumber (two,
as shown) of sides at equidistant points (dia-

‘metrically - opposite, as shown) from each

other, thus leaving a number of equal flat
wedtre or taper faces 5 alter nating with a simi-
lar numbel of equal curved bearmrr-surfaces 4.,

Fourth. Each rod has a bearing a,t each end,
being confined, as shown, between the heads
6 and 7 of the 1*ecoil—ey]inder, and having pro-
jections 8, which enter holes in said heads.

FKifth. In order to utilize the recoil valve
or valves for arresting the forward motion of

~ the gun when it reaches firing position, the

rods of the respective valves are each pro-
vided at the small end of the wedge or taper

of the rod with a head, as at 9, which closes

1ts port and prevents the passage of wateror

other recoil-checking liquid through the pis-

ton when the gun has run out or been ran
out to the deswed extent.

The improvements as thus f.;u desc,ubed

- may be used with any suitable means for re-

10

ceiving the liquid which is foreced through
In practice, however, and as
shown the new or improved valve is em-

the plston

. ployed in connection with a buffer, in which

35
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the liguid, after being for ced throunh the pis-

ton K, is in part dlgchm oed from the recoil-
-eylmdeL D through a pipe I, past a self-clos-
‘Ing or check Vctlve H, into a receiving-cylin-

del K, the valve II preventing the return of
the hqu id when the top carriage comes to rest,
and consequently holding the sald carriage

and gun in the retracted position to which !

they ha,ve been brought by the recoil. In the

- receiving-cylinder shown there is a plunger
- L, secured at the front end to a transom M of

50

the chassis.

the liquid, which, having been forced past the
pistons E thlouﬂ*h the pmts 3, 18 forced out
of the 1@@011—05?1111(1@1 S by the entr y of the pis-
ton-rods thereinto, said plunger having a

- ¢ross-section equal In area to the sum of the

55

cross-sections of the piston-rods It. = . |
T'o effect the connection of the one or more
discharge-pipes, as I, through a self- closing
or cheek valve with the receiving-cy lmdel
the following new or improved constr uetion
1S dd@pted——-tha,t 18 to say: The head N of the

~ recelving-cylinder Iis east or otherwise pro-

60

vided on the outside just beyond the said
cylinder with a valve-chamber 10 transverse

‘to the length of said cylinder, and is con-

nected by passages 11 and 12, respectively,
with the interior of said cy linder K and the

“discharge pipe or pipes I. The valve I in
this chambm is held to its seat by a spring

The rods are best formed (and areso
~shown) of cylindrical bars of the same cross-
“gection asthe bore of the ports through which

As the pistons E therefore move
‘inward in the recoil-cylinders D the plunger -
- Li1s withdrawn from the 1ecelv1nw-cylmde1
K and leaves just sufficient space to receive.

'

down with su:
ever, the rails of the chassis are 111@11116(1 on

428,960

closes the opening for the 1nt1*0duct10n of the

valve in the top of the valve-chamber 10. The

passage 11 extends through the inner face of
the cylinder -head N and the passage 12 to
“the outside thereof, said passage, as shown,
‘being branched in order to receive the dis- |

charge-pipes for the two recoil-cylinders..
To allow the liguid to flow slowly from the

‘receiving-cylinder to the recoil-cylinder in re-
turning the top carriage to firing position, a

7

75

small by-pass 15 is formed in the cylinder-

head N around the valve H, and this by-pass
is provided with a valve 16, which is opened,
‘when desired, by a rock- shaft 17, connected

with the Valve~stem and extendlnw through

30

one of the cheeks of the top carriage I3 to the- |

outside thereof, where it is .erided with an

operating - handle 18. The liquid, passing
through this by-pass, enters the recoil-cylin-
ders by the pipes I, which thus act as inflow

as well as chsehmn*e pipes.

In order to most convememly connect the
recoil and receiving ¢ylinders with each other,

the l*eceiving-e_ylinder is placed in advance of
the recoil-cylinders, which advanced position

901

also has the advantage of giving more room. |

to the hinder p01t10n of the oun. —
In practice the buffers should be SO reﬂ'u-

95

lated as to arr est the motion of the top car-
riage in recoil just before it reaches the end

of 1ts course on the chassis.

1s connected through the suction-pipe 19 and

~To enable it to-
be moved to the full end of itscourse, a hand-
pump P is placed on the gun-mounting and

100

passage 20 in one of the piston-rods F with

one of the recoil-cylinders D and through the

discharge-pipe 21 and passage 22 in the plun-
ger L with the receiving-cylinder K. Dy this

pump, therefore, the liquid may be with-
drawn from the cylinder D and forced into

the receiving-cylinder X with the result of
moving the tOp carriage back on the chassis.
The pump could be conneeted with both re-
coil-cylinders;
sufficient.

but a connection with one is
By making the pump exhaust the

105

110

liquid from the receiving-cylinder K and forece .

1t into the recoil-cylinders the gun could be

run out by hand, provided the valve H is held
ficient force. As shown, how-

ris

top, as 1s common, so that the top carriage

tends to move fmwmd by gravity, and 1t 18

not necessary to employ a pump, hut only to
open the valve 16 and allow the weight of the
gun and top earriage to force the hqmd from
the receiving into the recoil cylinders.

120

By makmﬂ' the passage 20 communicate

with the 1ecoﬂ-eyhndel D behind the piston

125

E, as shown at 20/, the liquid compressed by
the piston during the recolil 1s not 1in commu- -
nication with that in the passage 20 and pipe
19, except through a throttled opening or

openings, (namely the ports 3, as shown, which
are reduced in their openings by the valve-

130

rods @&,) and the valves and other parts of the

pump P are subjected to no greater pressure

- 13, contained in a recess in the plug 14, whlch i than is necessary to llft the valve H in 01der '
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to allow the liquid to

the receiving eylinder.

sage 20 is bored through the piston, for con-
- Venlence of manufacture, and then closed at
5 the end by a screw-plug.

I .

The top carriage shown embodies some feu-

tures of utility which have not ‘heretofore

L]

been adverted to, since the improvemen ts pre-

viously described are of more general appli-
1o gation than to thisg precise carriage,
~_particularly applicable thereto. |
- The recoil-evlinders D, it will be observed,
are formed in the cheeks of the top carriage
and are interposed between thetrunnion-beds

15 24 and g roller-space 25, whose walls (pro- |

Jecting beyond the rollers 26, journaled in
sald walls) receive between them the tops 27
of the chassis-rails. The rollers run on the
rails. 'Claws 28 on the top carriage prevent

20 1ts leaving the rails. e
- The 'recoil and receiving cylinders are all
formed in the material of the top carriage
~ (the recoiling-eylinders in the eheeks and the
receiving-cylinder in the ,
25 tend through the same from front to back of
- evendiameter thro ughout. This construction

affords great facility for

‘T'he eheeksof the top carriage are inclined at
~ the top upward from both ends to the middle,

3o and the trunnion-beds 24 gre pPlaced on the

forward inclines 2.

L -the material in
resist the.stresses of. the recoil. In connee-
tion with the forward position of the trunnion-

35 beds 24,the forward position of the receiving-

cylinder K in advance of the recoil-cylinders
D (which has already been described) is spe-
cially advantageous’ in allowing more room
under the hinder part of the gun.
40 1 ecommunicate through side openings with
the recoil-cylinders and thron gh the rear cyl-
Inder-head N with the receiving-cylinder K.
The pump I’ may be operated in any suit-
~able way. It is advantageous, however, to
45 work it by means of 4 transverse operating-
shatt P and suitable connecting méchanism,
such as the eccentric 30 and yoke 31, con-
nected with the piston-plungers. The trans.
. verse shaft P’ may extend beyond the gun-
50 mounting, to he there revolved at the side of
the gun by suitable cranks or handles.

I ¢laim as my invention or discovery—
1. In combination with the top earriage and
~ chasgisof a, gun-mounting and a cylinderand
55 piston cd,pneeted,'respeetive_ly, with said top
carriage ‘and chassis, the valve formed by

straight-way ports in the piston intermediato-

~the piston-rod and the periphery of said DIs-
ton, and valve-rodsof g generaltaper orwedge

vo Shape projecting through sald ports and moy-
able with said cylinder past said piston along-
side saild piston -rod, substantially as (e-
scribed. g | -'

<. In combination with the eylinder an-

65 piston of a hydraulic buffer, the valve formed

by

& number of straight-way ports in the Pis-
“ton

#x

As shown, the pas- |-

substantially as described. R
with the ecylinder and .

although

tially as deseribed. - L e
4. In combination with the cylinder and -
piston of g hydraulic buffer, thevalve formed:

transom) and ex-

casting and boring.

L'his construetion brings
the position best adapted to-

intermediate the piston-rod and the pe- |

flow from the recoil to | riphei'y of the piston, arranged symmetrically
about the axis of the piston, and a number of

valve-rods of a general taper or wedge shape,
one projecting through each of

3. In combination

sald ports, - -

piston of a hydraulic buffer, the valve formed -

of straight-way ports in the piston and a valve-

rod projecting: through each of said ports.of

a general taper

or wedge shape, with longi-~

tudinal bearing-surfaces fitting against and -

sliding over the walls of said

of straight-way portsinthe piston, and a valve-

“rod for each port, with a nnmber of equal flat
wedge or taper faces alternating with & simi-.
of equal curved bearing -faces, -

lar number

subsfantially as deseribed.

0. In combination with the eylinder and

Ppiston of a hydraulic buffer, the valve formed .
. g0

ate the piston-rod and periphery of the piston, .

of straight-way ports in the piston intermedi-

ports, substan- - .
. . 80

and a valve-rod of g general:.taper, or wedge, -

shape for each port, the
bearing at each .
of said pistou, sabstantially as deseribed.

vaive-rod. having a
of its ends on opposite sides ...

6. In combination with the eylinder and -

I piston of a hydraulic buffer,the valve formed. . .
of straight-way ports in the piston intermedi-.. - ..

ate the piston-rod and the periphery of the .

piston, and a valve-rod of

as described.

closed at one end . tuil
ing-box at the other, a piston provided with
straight-way portsinterniediate the piston-rod
and the periphery of the
fastened to said piston and working through

sald stuffing-box, 4 gun-carriage and chassis

to which said eylinder and piston-rod are re-
spectively secured, valve-rods of general taper
or wedge shape movable with the said eylin-
der and projecting one through each of said
ports, a receiving-cylinder closed at one end
and provided with the stuffing-box at the
other, and g plunger working through said
stuffing-box, said receiving - cylinder being
connected with the rear end of said recoil-
cylinder by a pipe or passage, and it and the
sald plunger being secured Lo said top ecar-
riage and chassis, respectively, substantially
as described. -
8. In a hydraulic buffer, the combination,
with the recoil-eylinders, of a receiving-eyl-
inder having a head provided with a valve-
chamber transverse to the length of the cyl-
inder, and bassages extending from opposite
ends. of said valve-chamber, respectively,
through the inner face of the said head and

a general taper or::
‘Wwedge shape projecting through each port,. -
brovided with a head .of 4 size to close ss
port at the sma]l end of the taper or wedge, -

substantially S I Py
7. The combination of a recoil -eylinder:
1 and provided with a stuff- .

piston, a piston-rod

close said ..

105

110

11§

120

12

130

to the outside thereof, substantially as de- i

seribed,
9. In combination with the two recoil-eyl-
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inders on the top carriage, their pistons con- | said carriage from end to end, with even di-

nected with the chassis, their discharge-pipes,

the body of the receiving-cylinder on the top
carriage, its head provided with a stuffing-

box, and the plunger secured to the chassis
and working through said stuffing-box, the

cylinder-head secured to the opposite end ot
sald receiving-cylinder from said stuffing-box, |

provided with a valve-chamberformed therein
transverse to the length of the receiving-cyl-
inder, and a self-closing or ¢heck valve in said
chamber, which latter is connected atone end
by a passage with the interior of the said re-
ceiving-cylinder and at the other end by a
branched passage with the discharge-pipes of
the said recoil-cylinders, substantially as de-

~ seribed. -

20

-+ 10. In combination with the top carriage,
chassis, rec¢oil and receiving cylinders on the.
top carriage, recoil-pistons, piston-rods and ;

plunger connected with the chassis, auto-
matic plug-valves with rods of a general ta-

per or wedge. shape for ports in said pistons,
“pipes-and valve-chamber connecting said cyl-

inders with each other, and .self-closing or

-~ check valve in said valve-chamber, the hand-

pump having its valve-boxes connected with
a receiving-eylinder by a passage and with

one at least of the recoil-cylinders by a pas-
30

sage which communicates with the space
around the piston-rod behind the piston of

- such eylinder, substantially as deseribed.

35

11. The top carriage having, respectively,
in-the cheeks under the trunnion-beds and in
the transom under the gun-space recoil and

receiving-cylinders, all extending through the |

”~

'
|

1‘1

pump, substantially as deseribed.

ameter throughout, and provided with rollers
in a space under each recoil-cylinder and with
walls extending beyond said rollers to receive

between them the tops of the chassis-rails,

substantially as described.

12. The top carriage having the. trunnion-

40

beds in advance of the middle and having re-

coil-cylinders in the cheeks under said trun-
nion-beds, and a receiving-cylinder in the
transom set in advanee of said recoil-cylin-.

ders and provided with pipes connected with

side openings in the recoil-cylinders and com-

municating with the receiving -cylinder

necting-pipes on said top carriage, the chas-
sis, the pistons in.said recoil-eylinders, the

piston-rods and plunger connected with said -
chassis, the pump on the stationary part of

the gun-mounting, having its valve-boxes in

g0
through the rear head thereof, substantially -
‘as deseribed. - . - B
13. In combination with the top carriage,
the recoil and: receiving -cylinders-and con-
55 .

communication with the receiving-eylinder 6o
and one at least of said recoil-cylinders, and
provided with an operating-shaft transverse .

to the length of the chassis, and mechanism
connected with said shaft for working said

In testimony whereof 1 have

B
signed this.

specification in the presence of two subserib- |

ing witnesses,.

Witnesses:
- CHARLES BREBONY,
EDWARD P. MACLEAN. .

' HENRI SCHNEIDER.
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