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To all whom it may concerns

Be it known that WILLIAM JENNINGS
HoYLE, a sibject of the Queen of Great Brit-
ain, formerly of Neweastle-upen-Tyne, Eng:
land, engineer, did invent certain new and
useful Improvements in Carriages for Heavy

.Ordnance for Land Defenses, for which pat-

ents have been granted to himi in Great Brit-
ain, dated January 6, 1885, No..206, and in
Ttaly, dated March 31, 1885, No. 18,020,) of
which improvements the following is a speci-
fieation. :

This invention has for its object improve-
ments in carriages for heavy ordnance for land
defenses. 7 .

With heavy ordnance meounted on the dis-
appearing principle when the gun is raised to
the firing position by a spring formed of com-
pressed air or otherwise, and is brought down
to the loading position, or nearly 80, by the
recoil for facility of loading, it is important
to get the gun to the lowest position, espe-
cially when an overhead shield for protection
of the gun’s crew is employed. Inasmuch as
two or more charges of different weights are
used for the gun there is difficalty in getting
the full recoil in all cases. This invention
provides for this being overcome. The dis-
appearing carriage is fisted with an air-reser-
voir in which is compressed air and at the

lower parta lignid. The reservoirsurrounds |

a_cylinder in which a plunger works. The
planger is coupled with the upper portion of
the gun-carriage and moves into the cylinder
when-the gun is fired. Two or more passages
connect the eylinder to the reservoir, and these

are covered by valves withannular openingand

controlled lift, The cylinderis also filled with
liguid. When the gun is fired, the planger
forces the liquid into the reservoir from the
cylinder and further compresses the air, there-

by storing up sufficient force to return.the gun
o loading position when required.

Naturally
the pressure of the airis much greater toward
the end of the stroke-than at the beginning
and the pressare in the cylinder is unequal.
This is compensated for by the valvés with the
controlled 1ift, which eause a great additional
pressure at first when. the speed of recoil is
great and much less toward the end when the

Serial No. 243,656, (No model.) Patented in Engmnﬂ January 6; 1885, No. 206, and in Ttaly
. March 31, 1885, No. 18;020.

speed reduces to nil. A new passage of com-
munication is opeiied between the resetvoir
and the eylinder wheu it is desired to let the
gun go up to firing position. This is worked
by hand-gear. 'To provide for full recoil withi
different charges,the pressure of air and lift of
valves are so designed and arranged that the
smallest " charge used in practice will just
bring the gun down the full amount, and when

1t is desired fo fire a larger charge means are

provided for cutting off the action of cne of the
valves by screwing a stop down on it from the
ouiside. The small additional force necessary
to pass the liquid through only the remaining
valve is sufficient to regulate the recoil to be

-nogreaterin length than when thesmall charge

is used; or to get the gun to the lowest position
Iprovide asmall hand-pump attached to a con-
venient part of the carriage, a suction-pipe is
led to the bottom of the cylinder,and a delivery-
pipe-is led to the bottom of the reservoir, In
this case the valves are permanently adjusted
80 as to control the recoil when the heavy
charge is used, so that the full recoil will only
then be obtained. With the light charge the.
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recoil would be about two-thirds full, and the -

gun is then brought down by working the

pump, the liguid being drawn from the eyl- -

inder and passed into the reservoir, the gun
assisting the action by its own weight. This
work is easily performed by two men in a rea-
sonable time during the time the breech of the
gun is being opened. The pump is alwaysin
connection with the cylinder and reservoir, no
stop valve or cock having to be opened or
closed previous to or after the pumping. For
purposes of drill and inspection of the mount-
ing the pump is of great service, as the gun
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can be allowed to go into firing position and -

be pumped down as often as desired. The
valves of the pump are constructed to bear
the sudden shock caused by the firing. For
the better protection of the gunners the car-
riage is provided with a flat overhead shield
almost on a level with the parapet and nearly
inclosing the gun-pit, with the exception of
the opening through which the gun rises. The
shield ig earried from the under carriage by
eight columns or supports, four on either side

of the gun, symmetrically arranged, two at
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the front and two at the rear part of the under
carriage,

In order that the said invention may be
most fully nnderstood and readily carried into
effect, I will proceed to deseribe the drawings
hereunte annexed. =~ = ' ‘

In the drawings, Figure 1 is a sectional ele-

vation of a heavy gun on a disappearing car-
riage. It is arranged and controlled in ae-
cordance with my invention. Fig. 2 isaplan
of the same gun and carriage with some of the
parts removed. Fig. 3 is a-longitudinal see-
tion of the recoil-eylinder and adjacent parts;

-Fig. 4, a transverse section thereof taken near
the rear end of the cylinder between its two

outlet-valves. TFig. 5isa side view of the rear

end: of the recoil-cylinder and air-vessel. Fig.

.6 is"a section showing details of the filling-
~eock. -Fig.7 is a section of the pump expos-
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ing the valves and valve-seats; and Fig. 8 is
aplan of the same. The pump, however, pre-
sents no new feature.

~ais a pivot secured to a sufficient founda-
tion and forming a center around which the
turn-table frame & is able to rotate. It issup-
ported by wheels ¢, which run upon the ring-
rail d. .

¢ e are hand-wheels having pinions on their
axes, which gear with toothed wheels which
are fast with the supporting-wheels. By turn-
ingthese wheelstheturn-table ismoved around
its pivot, and the gun which it carries is
brought to bear upon the object.

f is a double lever or frame, which at its

lower end is jointed to the turn-table &, and
ab its upper end it carries the gun by its trun-
nions. The.lever-frame rocks vertically aboub
its jointed connection with the turn-table.
. The elevation of the gun is controlled by
long linksg g, jointed to it beneath the breech
on either side and passing down to lugs on a
pair of curved racks, & kb, which gear.with pin-
ions which by intermediate gear are connected
with the hand-wheel <. By turning this hand-
wheel any desired elevation-can be given to
the muzzle of the gun. ' ,

k is 3 ram, which at its upper end isjointed
to the frame f. The ram is received through
the glaqd Tintoa cylinder [, which is provided
with the filling-cock G and carried by the
turn-table, and can rock upon trunnions at 7.
In the same casting with the cylinder there is
an air-vessel &/, in which air under pressure is
contained. A detachablecover, M’, isprovided
at the side of the lower end of the recoil-gyl-
inder and air-vessel.. The cylinder [ and a
portion ofthe eapacity of theair-vessel are filled
with water or other liquid. 'The pressure in
the air-vessel is sufficient to maintain the gun
in the firing position and to offer a suitable
resistance to the recoil. The lower part of
the cylinder is connected with the air-vessel

by two passages provided with their respective
outlet-valvesJ and K,and the valvein each case

is prevented by a stop-serew from rising from
its seat for more than a short regulated dis-
tance. Oneof these valves, when desired, can

be set down onto itsseat, so as to remain en-
tirely out of action. This is done when the
gun is to be fired with a heavy charge.

L is the screw-spindle of the first or upper-
most valve, J, serving to hold it to its seatb
when heavy charges are fired.

M is the handle of the spindle and N ifs
gland. - .

.On the recoil taking place it will be seen
that the ram % is driven into the cylinder,
forcing the water or lignid before it into the
air-vessel through the narrow passage or pas-
sages which the valves allow. The recoil of
the gun is in part absorbed by the resistance
theliquid experiences in the passages. A por-
tion of the force of the recoil, however, suffi-
cient to bring the gun back to the firing posi-
tion, is expended in compressing the air in the
air-vessel. The gun after recoil remains down
in the loading position, as the valves prevent

‘the return of the liquid from theair-vessel into

the cylinder. - A small by-pass valve, O, of a
passage communicating with the eylinder and
air-vessel is opened by haud when the gun
is to come up to be again fired.” The by-pass
valve is worked by 2 handle and a rod, P.

R is the gland of the spindle of the by-pass
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valve, and 8 the securing-plate for the same. g5

If the gun is fired with a-low charge, both
of the controlled valves are allowed to lift
when the recoil takes place. The resistance
offered to the trangfer of lignid from the cyl-
inder to the air-vessel is then less than before,
and consequently, although the force of the
recoil is less, the gun is still able to come fully
down to the loading.position. The gun may,
however, be fired with a light charge with
one valve only in operation, or one valve only
may be provided, and this so seb that the gun
on recoil will not come fully down to theload-
ing position. TIn this case the hand-pump m
is employed to bring it down. Its suction-
pipe m’ is connected with the lower end of the
eylinder 7, and its delivery-pipe m* is con-
nected with the air-vessel.

n i the lever-handle, by which the pump is
worked by manual labor. The pump then
draws liguid out of the cylinder and delivers
it into the air-vessel. The gun can thus al-
ways be brought cempletely down altogether
independently of the recoil. E

H is a valve for regulating the water-level
in the air-vessel.

The turn-table b carries eight. columns, o o,
and these support a horizontal armor-plate
shield, p,which closes the upper part of the
gun-pit, with the exception of an opening
through which the gun rises for firing, and de-
seends on recoil. :

Having now particularly described and as-
certained the nature of the said invention and
in what manner the same is to be performed,
I declare that what I ¢laim ig—. ,

1. The combination of the horizontal-turn-
ing turn-table, the frame eonnecting by a joint
at its lower end to the turn-table and rocking
vertically about said joint, the gun carried at
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the opposite end of the frame, and the over:] 3: The .combination, in a gun-carriage, of
head shield supported by and moving with | the hydraulie eylinder, the air-vessel adjacent
the turn-table and provided with the aper- | thiereto, the ram working in the‘cylinder and
ture through which thegun rises and descends, |“connected with the support by which the gun 2o
5 substantially as and for the purpose set forth. | is raised and lowered, two' or more pdssages
2. The combination of the frame having the communicating with. the eylinder at or near
pivotal support at its'lower end and rocking | its lower end and with the corresponding end -
vertically about such support, the guw at the | of the air-vessel, and the eontrolled valves of
‘upper end of the frame, the hydraunlic cylin- | said passages, substantially as and for the pur- 25
to der, the air-vessel adjacent thereto, the ram pose set forth, ' ’

" working in the cylinder and conneeted with - AL » ‘ .
the pivoted frame for raising and lowering the - Admin ish%féf%ﬁgi‘ﬁw IIT%T’Ze
gun, and the pump having its suction and de- | - o . Hoyte.
livery pipes connected with the cylinder and| Witnesses: - .

15 air-vessel, substantially as and for the purpose . Lroyp B. WiaHT,
"~ set forth. _ ‘ NELLIE L. HOLMES:




