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HYDRAULIC-RECOIL GUN-CARRIAGE.

I

SPECIFICATION forming part of Letiers Patent No. 045,540, dated September 3, 1895.
Application Sled March 4, 1805, Serial No. 540,492, (No model.)

Lo all wlhom it may concermn,

Be it known that I, MORRiS F. SMITH, a
citizen of the United States, residing at Phila-
delphia, in the county of Philadelphia and

5 State of Pennsylvania, have invented certain

new and useful Improvements in Hydraulie-
Recoil Gun-Carriages, of which the following
1S a specification. |

My invention relates to hydraulic-recoil
field or land carriages for rapid-fire guns, and
it has for its object to improve and simplify
the construction of such carriages to better
adapt them for the uses for which they are
intended, especially in connection with rela-
r5 tively large guns; and to this end.my inven-
tion consists in the various features of con-
struction and arrangement of parts having
the mode of operation substantially as herein-
after more particularly set forth.

In the accompanying drawings, wherein I
have illustrated one preferred embodiment of
my invention, Figure 1 is a side view of the
carriage, one of the wheels being removed
- the better to show the remaining parts. Fig.
25 1* i1s an enlarged detail view of one of the
- axle-supports. Fig. 2 is a plan view, some of

the details being in section. Fig. 3 is a rear
end view of the carriage, and Fig. 4 is an en-
larged sectional view showing one of the re-
30 coil-cylinders.
* Inthe use of rapid-fire guns, especially in
connection with field-ecarriages, it is desir-
able that the carriage should be made as light
as possible and at the same time should have
the greatest practical rigidity, in order that
~the various parts can successfully withstand
the strains brought to bear upon them in the
operation of the gun, and it is also desirable
that the recoil of the gurn should be properly
taken up in such a manner as to prevent dis-
placement of the carriage, injury. thereto,
and more especially to prevent the jumping
or rising of the muzzle of the gun, and it is
with the objectof furnishing a carriage which
45 will overcome these aud other objections that
~ Iy present invention is made, and I will now
- - proceed to describe in detail the construetion
- -and arrangement of parts illustrated in the
accompanying drawings.
The carriage, as is usualin this class, com-
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prises an axle A, which is made of steel ov
other suitable material and is supported in
the wheels A’, and in the present embodi-
ment of the invention I prefer to make these
wheels somewhat less in diameter than is sg
usual for thisclass of carriages, in order that
the gun when mounted as hereinafter set

forth will be at a convenient height for op-

eration, and also to aid in preventing the dis-
placement of the carriage during the recoil, 60
and it will be seen hereinafter ihat by thus
constructing the carriage certain advantages
acerue without any corresponding disadvan-
tages. Thus, for instance, the trail B may be
made in such a way as to normally lie in more
nearly parallelism to the earth, and - thus
furnish a better resistance and support for
the gun. ;

As the gun is usually mounted about the
center of the axle, the greatest strain during
recoll 18 exerted on the axle at this part, and
it has a tendency to bend or distort the axle,
often rendering the carriage inoperative, and
it is one of the essential features of my inven-
tion to provide means to overccme this diffi- 75
culty without the necessity of making an ex-
ceedingly strong and therefore expensive
axle, and this I do by not only making the
trail exceedingly strong in itself and provid-
ing it with ribs and connections with the axle,
which will tend to brace the same and support
It against recoil, but I also provide what I

70

8 5

have termed axle “supports” or brackets,”

which are secured to the trail and are mount-
ed on the axle in such a manner asto aid in 85
taking-up the resistance of the recoil'and re-
lieving the axle of a greater portion of its
strain and produce the greatest resistance by
the least amount of metal.

The trail Bis preferably made of sheet-steel gc
plates B, having their edges Aanged or hent = -
inwardly,as atd, which may be suitably braced
and are preferably united to an end piece or

{ casting B% to which are attached links or

sockets, &c., for manipulating the trail, and 05
for attachingit to the limber in the nsual way.
This end piece is made in a peculiar way, in
that the lower surface b? is extended to a con-
siderable extent, practically parallel with the
ground, 80 as to furnish a substantial bearing 10¢
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or the trail, and which will aid in preventing
s being driven into the ground on the-recoil,
nd further to prevent the carriage being
riven backward I provide the end piece with
spade ¥, which is cast or formed integral
rith the end piece, and extends downward at
n acute angle, substantially as indicated, so
hat it will embed itself in the ground, and
arther aid in.maintaining the position of the
arriage. By thus constructing the bearing
urface of the end piece and attaching the
padeinthe mannerindicated limprove upon

he usual constriction of trails and accom- |

)lish the results stated ina most satisfactory
nanner. Thesides B’ of the trail extend for-
rard and are mounted on the axle A, they
ieing perforated to receive the axle, and are
referably arranged so as to embrace the axie
djacent the sides of the gun-supporting
rame, hereinafter described. .

In order that the axle may be strengthened
n the manner indicated, I provide what 1
iave termed “supports” or “brackets” C,
rhich comprise a sleeve €/, fitting the axle,
vhich is formed with or attached to an end
ylate C?, which is preferably of a contour
ubstantially corresponding with the ends of
he side pieces of the trail, and which are se-
surely attached thereto by bolts or rivets c,
30 a8 to practically become a part of the trail.
['he bracket is further provided with ribs ¢’
:2, which aid in strengthening or bracing the
;ame, and I also provide extensions ¢® on the
inder side for the reception of the brace or
stay-piece B?, which is attached to the sides
>f the trail by any suitable means, as by bolts
8. Mounted on' the sleeve and -forming a
part thereof is the bracket-plate C% which is

preferably cast in one piece with the sleeve

and the plate C? and not only serves as a
support for the ammunition-box X, but also
acts as a stiffening-plate for the axle. In
order that the supports or brackets may be
more securely attached to the sides of -the
trail, I preferabiy provide the sleeve C’ with
an extension C% which fits into an opening in
the sides of the trail, as best seen in section
in Fig.2. The bracket-plate is provided with
suitable hooks and lugs ¢* to furnish a ready

meanls of attaching the ammunition - box.

From this construction it will be seen that

the supports or brackets embrace the axle on
both sides of the gun-supporting frame and

furnish a practically rigid support therefor’

which will prevent distortion thereof, owing

to the fact that the plate C®is relatively very

wide compared to its thickness, giving great
strength in the lineof distortion, and, further,

owing to the ribs and braces, which all co-op--

erate in connection with the sides of the trail
to prevent the bending of the axle during
recoil. o ;

In this class of guns it is desirable to lock
the wheels, so as to aid in maintaining the
carriage in its position during the operation

of the gun, and I have shown ratchet-wheels |

A? attached to the hubs of the wheels, and a

pawl a2, arranged to slide in a chamber ¢’ at-
tached to or formed with the trunnion-plate,

and this pawl can be operated in the usual
manner to lock the wheels. From this con-
struction so far described it will be seen that

I provide a carriage which is relatively ex-
ceedingly light, and still has the requisite
rigidity to prevent.distortion under .recoil,
and by locking the wheels and using the end
piece of the shape before set forth, in con-
npction with the spade, as well as having the
axle low relative to the ground, I have been
able to provide a carriage which will remain
practically stationary during recoil.
Heretofore in mounting guns on such car-
riages various means have been suggested to
take up the recoil, such as springs and other
well-known devices, bat so far all have had
some disadvantages and failed to satisfac-
torily meet the requirements,and it'is oneof
the features of my present invention to pro-

75
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vide a recoil apparatus which can be used in

connection with the carriage, by means of
which the recoil will be successfully over-

come without disturbing the position of the

carriage, and, what is perhaps of more im-
portance, preventing the jumping of the gun
before the projectile leaves the muzzle, and
I will now proceed to describe the apparatus
shown for aceomplishing this result. Mounted
on the axle A is a gun-supporting frame D,

which in the present instance comprises a

slide-plate D’, having flanges or ribs D? form-

95
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ing partial bearings for the frame,and which,

in ' connection with the bearing-pieces D?,

form a convenient means for adjustably at- .

taching the frame to the axle. The slide-
plate is conuected with some suitable means
for adjusting the altitude of the gun,and 1

‘have shown a screw-threaded rod D%, pivotally

connected to the slide-plate and operating in
connection with an internally and externally
serew-threaded sleeve D’ and an internally

serew-threaded sleeve DS, which is pivotally

10}

1[0

mounted in the.trail, and also mounted in o
connection with the sleeve D°is a bevel-gear. -

D7, engaging a bevel-wheel D? operated by a
hand-wheel D?, whereby the gun-supporting
frame may be elevated and depressed in the

‘well-known matiner. This mechanism for

elevating and depressing the frame is not

115

new, but is simply used as a convenlent con-

struction,and any other well-known elevating

129

and depressing mechanism may be substi-

tated therefor,and I do not deem it necessary
to describe its construction more in detail.

Mounted on the slide-plate D’ is what IThave

termed a‘““ guide-plate” E,and thisis provided
wilh abosse, fitting a depression d in theslide-
plate and forming a pivot for the gunide-plate,
and it is also provided with a. bolt E’. The
slide-plate is also provided with a dovetailed
grooved recess d’, in which fits and moves the

‘dovetail e’ on the guide-plate, and the slide-

plate is also provided with an extension or
offset d?, over which fits a gib ¢*on the gaide-
plate, so that the guide-plate is held in place

125
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on the slide-plate by the boss, the dovetail, |

and the gib, and the bolt and gib also aid in

- preventing the guide- plate rising from the

I0

15

gulde-plate can be adjusted laterally on the adjusted tosnitanyrecoil. ThecylindersF’in
slide-plate by.any suitable means to train the
gun for azimuth, and I have shown g worm--| F? screwed in their rear ends; and these plugs

are preferably hollowed at their inner ends,
1 a8 indicated at f* so as to form a cushion for

| the piston when the gun is retarned to firing

wheel E*engaging a rack E®on the gunide-plate:
and operated by a hand-wheel Efor other snit-

able means. Thegun G is mounted in a sleeve-
F, which is secured thereto in any suitable |
- way and moves with the gun on recoil, and
this sleeve is provided with a suitable recoil’

apparatus, about to be deseribed.” Inthe pres-

ent instance I have shown two cylinders B’
connected tc or formed with the sleeve F, al-
though in some instances a single eylinder

-may be used, and these cylinders operate in

20

23

30

connection with the pistons H, which -in the.
present instance are connected by piston-rods
H’ to lugs or projections E5, formed on the
guide-plate E. o

It is well known that, especially in the use
of guns of relatively large caliber, in a car-
riage of this class there is a tendency for the

muzzie of the gun to rise when it 18 being

fired, thusinterfering with the training of the

gun, and thereby inducing a failure t¢ make

a good farget, and one of the features of my
Invention is to overcome this tendency, and
this I accomplish in connection with my im-
proved recoil apparatus. Thus the eylinder

- or cylinders F’ are arranged to move over the

- 35
40

45

‘piston M, and the cylinders, as is usnal, are
filled with someliquid, as glycerine and water,

and the recoil is taken up by eausing the

liquid to pass‘from one side to the other of
the piston in the eylinder. ‘I so arrange the

piston in connection with the bore of the eyl-
inderthat upon the discharge of the gun there

will be a practically uniform resistance offered .

to the movement of the eylinder for a certain
time, (until the projectile has passed beyond
the-muzzle of the gun,) and then the resistance

will gradually increase until the recoil is fully.

taken up. In order to aceomplish this,I bore

-or otherwise form the eylinders F’ for a cer-

tain distance from their rear ends—say to the
line 1 in-front of the pressure face of the pis-
tons—of a uniform diameter and relatively
considerably larger than the diameter of the

piston H, asbestindicated in Fig. 4. Fronmrthe

- point fto the point f’,for instance, the cylin-

55

der tapers gradually to about the diametér of |

the piston H, and from there.on to itsend it

‘may be/practically the same diameter as the

piston/ / From this it will be seen that from
the moment of firing until thegun has recoiled

- acertain distance and until the projectile has
50 reached the muzzle there will be a nniform
- resistance, and this wiil not be excessiye, and -

1 have found thatthis prevents the tendency
oi the gun jumpingor disturbing the carriage
until the projectile has passed beyond the mnz-

65 zle of thegun,an- thea asthe recistance grad-

nally inereages the disturbanceto the gun and

carriage is reduced. to 4

"\_

winimum, and what-

ever disturbance there is will not interfere

-with accurate target practice. Thisfeatureof
) | myinvention maybeaccomplished indifferent
slide plate under the effects of reeoil. The !

8

7‘3‘.

ways, and thesize of the borscan be accurately

‘the present instance‘are provided with plags
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eration, without limiting myself to the

position. The piston-rodsinthisinstance are
made holiow thronghout -a portion of their
length, as at H? and.a stem or guide-rod I is

75

, 8-0

mounted in the plug K? and moves in the

J, which are shown as surrounding the pistor-
rod H’, and which are compressed during re-

piston-stem to properly guide the pisten in
the eylinder. In orderto return the gan to
firing position,  mountin the eylindersprings

coil, and are of suffigient strength to gradu-
ally return the gun to firing positionin a man- .
ner well understood.  These features, as thus

described, and as shown in the drawings, have
proven -to be most satisfagtory in conneection

q0

with a gun of relatively-high ealiber—say, for =~

instance, a twelve-pounder—and I have found

that not only is the reacoil satisfactorily taken

up by my arrangement without danger of

95

jumping or disturbing the carriage until the
projectile hasactually pdssed themuzzleof the

gum, but that even afterthat there is compar-

atively little disturbance to the carriage itself,

8o that the gun having been once adjusted,

Dboth for altitude and azimuth, a series of pro-

Jectiles can be rapidly fired, if desired, with-

out readjustment of the gun or carriage.

Furthermore, by the eonstruction of the trail
and the axle-supports in the manner set forth

100

rog 1'

1 find that the tendency to bend or distort the

axle or other parts of the carriage is over-

come, and the carriage has stood the test of
rapid and heavy firing without injury to any

of the parts, and it will be observed that all
the parts are relatively light, so that the car-
riage as a whole is lighter and stronger than
others of this class that have heretofore been
made.
~ Having thus described in detail (sufficiently

-I1Q

115

to enable others to make and use my inven-
tion) the various features of construction and

arrangement, and set forth their mode of op-
pre-
cise construction and arrangement set forth,

what I claim is—~— __

21, In a gun-cai‘ria‘,ge,*—the'co-n:il')ina.tiion' with

I20

the axle and trail, of two supports or brack-

ets each comprising a sleeve surrounding the
axle, an end plate secured to the trail and

12 5

having ribs, and braces connected to thetrail,

substantially as described.

2. In a gun-carriage, the combination with
‘the axle and trail, of supports or brackets
comprising a sleeve fitting the axle, an end
plate secured to the trail,and a bracket-plate
plate and .

connected to the sleeve and end

forming a support for the ammunition-box,

substantially as deseribed., = |
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‘mounted on the m:le and secured to the tirail |

projecting through an opening in ths side of
~the -trail, an end plate secured to the trall-'!
and a honzont&l lnacket plate substantmlly'
as described.

bracket at each side of the frail also embrac-
ing the axle, each of said supports comprising

3. In a cun-carriage, the co.mbinatlon' with |
the axle and tratl, of supports or brackets

and comprising a sleeve having an ‘extension

4. In a gun- edrtidwe the combination Wltll
the axle and trail, the latter comprising steel |

b

plates embraemn‘ the axlc, of a support or |

a sleeve, an end plate, and a bracket-plate
formed in one piece and secured to the trail- |
plates, substantlally as described. |

t

5. In a gun-carriage, the combination. mth ,

545,540

the Cfun-supportmw frame, of a sleeve sap-
portmﬂ' the gun, and hydraulie eylinders and
pistons mterposed between the sleeve and
frame,thecy lmders having a uniform bore for
a certain distance in fmnt of the pressure
face of the pistons and then a tapering bore,
whereby a -uniform resistance is. offered to
the recoil at first, and then wradually 11:1-
areased, subst.;mtmlly as deseribed.

In testlmony whereof I have signed my

20

25

name to this cpeclﬁcatlon in the presence. of |

tno subscnbmtr withesses,
MORRIS F. SMI—TH;
Wltnesse | S
B, L. FREEMAN
A. N. DOBSON. -
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