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To all whom it may concerm:
- Be it known that I, ALEXANDER WIL-
LOUGHBY_ MO\TTGOMERY-MOORE a subject of
the Queen of Great Britain, residing at Hol-
land Lodge, Eltham road, Lee, London, in
the county of Kent, Kngland, have invented
certain new and nseful Improvements in Ap-
paratus for Closing or Opening Bulkhead-
Doors on Shipboard and for Such Like Par-
poses, of which the following is a specifica-
tiomn.

For the purpose of closing and opening
doors in bulkheads and elsewhere I provide
in connection with each door a hydraulic cyl-
inder and I connectthe door with a piston in
this cylinder. By the admission of water
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under pressure to one or the other end of the

cylinder I give the requisite movement to the
door, or I make other equivalent arrange-
ments. I lead pipes from these cylinders to
the apparatus which forms the subject of my
present invention. In this apparatus there
is a valve-chest which is kept constantly
charged with water under pressure by con-
nection with an accumulator. FIFor each of
the doors to be separately controlled a valve,
preferably a slide-valve, is provided in the
valve-chest. Thevalve is connected by a rod
to a hand-lever, by means of which the valve
can be placed so as to allow the fluid under
pressure to pass from the valve-chest to one
or the otherend of the cylinder which controls
the corresponding bulkhead-door, while the
fluid is allowed to escape from the other end
of the cylinder., Thus any door can at pleas-
ure be separately closed or opened by a hand
operation. In addition to this I so arrange
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that all or any desired number of doors can be |

simultaneously closed by mechanism which
operates automatically in case of accident.
In front of the range of hand-levers I mount
ashaft with arms uponit—one for each ot the
hand-levers. These arms are capable of be-
ing clutched fast with the shatt, or they can
be permitted to turn freely thereon. If it be
desired that the hand-lever should be moved
by the automaticmechanism, the correspond-
ing clutch is made to engage with the arm,
and then on turning the shaft the hand-lever
is moved by the arm from one position to the
other. The shaft itself receivesits movement
in the following manner: It hasan arm upon
it which is connected with a piston in a cyl-
inder. Thiscylinder is kept charged with lig-

40

50

one end this cylinder is coupled with asafety-
pipe which traverses throughout the ship in
such manner that if the ship should meet with

[ uid by a connection with the valve-chest. At ss

any accident breakage of the safety-pipe en-

sues. The breakawe of the safety-pipe re-

leases the pressure upon one side of the ac-
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tuating-piston, while the pressure still con- -

tinues upon the other side. Thisunbalanced
pressure causes the movement of the piston
along the cylinder, and this movement by the

'oonnectlons described is transmitted to the

hand-levers and the valves.

The accompanying drawings show so much
of the apparatus embodying my improve-
ments as 1S necessary to illuqtmte the sub-
ject-matter herein claimed.

Figure 1 is a front elevation of the appa— |

ratus, Fig. 2, a side elevation thereof, and
Fig. 3 a vertical transverse section through
the valve-chest on the line of one of the valves.

Fig. 4 shows an elevation of ‘a bulkhead-door

and its actuating mechanism, the door being
shown as closed Fig. 5, a pla,n view of the
door-actuating mechanism; and Figs. 6 and
7 show, diagrammatically, the ramifications
of the safety-pipes. |

Figs. 1, 2, and 3 of the drawings show a

with fluid under pressure by means of an ac-
cumulator, (not shown in the drawings,) with
which the valve-chest is connected by an in-
let-pipeb. A safety-valvec maybeprovided,

if desired. The passage of fluid to the cyl-
inder actuating the bulkhead door or doors

| is regulated by a slide-valve or slide-valves
' d, one only of which is shown in the drawings.

'The door-actuating mechanism is cle&rly
shown in Kigs. 4 .:md 5, which show the door
as closed. The door is shown as actuated by
means of cylinder E, to. which ﬂuld under

pressure 18 supplied bv inlet-pipes €' e°, the
former admitting the fluid when-the d001 is
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valve-chest. a, which is normally kept charged
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to be closed and the latter when it is to be .

opened. The piston-rod of this cylinder is

shown as provided with suitable guides and
connected by a link d’ with an arm d* on the
hinge-pin d° of the door, to which it is firmly
secured and with whlch it turns. - The door
may be provided with locking-Dbolts, (not
shown in the drawings,) which may autom&t—
10&11} be operated, 1f desu ed.

When any valve is so placed that fluid 1 is
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admltted to the corresponding mlet mpe ey
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the bulkhead-door is closed by the action of | section in line with the rod of the inlet-
the piston, the fluid at the same time return- | valve d.
ing through the valve by the return-pipe e? When the apparatusis ready for automatic 7o
and passing by the escape-pipe ¢’ toa waste- | action, the cylinder /v is full of water both

5 tank . VWhen, on the other hand, fluid is { aboveand below the piston. The safety-pipes
admitted by valve ¢ to the pipe e? the piston | are also full, and the piston is at the lower
is actuated in the opposite dir ection and the end of the eylinder. So long as the safety- -
bulkhead-door opens, the u1d at the same | pipes remain full the piston cannotrise; but 75
time returning by the pipe ¢’ and passing to | immediately a breakage occurs in the system |

(o the waste-tank by the escape-pipe €, as be- | of safety-pipes the pressure below the piston
fore. becomes effective and causes 1t to travel up-

A regulating-valve and inlet and outlet | ward. It then actuates the weigh-shaft, as
pipes, such as described, are provided for | already explained. The valves d are thus 3o
each door to beseparately controlled. These | shifted, and the corresponding doors are

15 valves can Dbe separately manipulated by | closed through the action of the door-actuat-
hand, if desired, by handles or levers ¢, con- | ing cylinders K, above described. The link
nected with the valves by suitable links, as | o', which connects the piston-rod with the
hereinafter described. arm 7, is slotted to admit of the piston rising 385

Figs. 1 and 2 show apparatus for working | a short distance before it movesthe valves, so

zo one or more of these valves automatically. | that a slight leakage may take place in the
An inlet-pipe 2 conducts fluid from the valve- | system of safety-pipes without bringing the
chest a to one end of the valve-controlling | apparatus into operation. In order to bring
cylinder h, shown in the drawings as ar- | the piston back to the lower end of the cylin- go
ranged veltlca,lly and with the 1nlet-p1pe 1 | der when it hasrisen in consequence of leak-

25 entering its lower end beneath the piston. | age or breakage, the valve at ¢’ is closed to
This pipe, which 18 normally open, can be | the pressure and open to the waste, and this
closed, when desired, by a stop-valve @/, so { having been done the loss is made good by
organized that the contents of the lower end | openingthestop-cockm’ in thesmall feed-pipe 95

- ofthecylindersimultaneously escape through | m. When the leakage or loss has been sup-

3o the waste-pipe & to the tank f. A p1pelcou— plied, the feed-pipe is again closed and the
nects the upper end of the cylinder with | valve at ¢’ is opened to the lower end of the
safety-pipes /%, which ramify to the places | eylinder, and the apparatus is then again
needing protection, as shown in Figs. 6 and | ready foraction. p isagage-glass. Itshows 100
7, the pipe shown in these figures being di- | if there be leakage from the safety-pipes.

35 rectly connected with the pipe /. (Shownin | For testing and the purposes of drill the ap-
Irig. 1.) These safety-pipes are so construct- | paratus may be made to operate by manipu-
ed and arranged as to insure their breakage | lating the valves ¢+’ [' and the stop-cock ' in
if damage totheship towhichtheyare shown | the pipe m. 105
as applied should occur below the water-line. It will be observed thatthis apparatus may

40 Thus 1t will be seen that the pipe ! is only | be used in warehouses and other places to
closed at one end, while at the other it is in | close doors automatically in case of fire. The
communication with the upper end of the | safety- pipes would be of small dimensions
valve-controlling cylinder /i. The connec- | and be made of some easily-fusible metal. 110
tion between this pipe and cylinder can be I have spoken of water as the liquid with

45 closed by a valve ' in the pipe when desired. | which the hydraulic system is charged; but
A pipe m, branching from the inlet-pipe 7, | in the higher latitudes it will be necessary to
provided with a stop-cock m/, serves to fill | take precautions against frost, either by mix-
the safety-pipes and the upper end of the cyl- | ing with the water salts or m%teualg which 115
inder /» when required; also, to restore the lower the freezing-point or by substituting a

so automatic valve-controlling plston toits nor- | suitable oil or other liquid.
mal position at the bottom of the cylinder at It is obvious that under some conditions
the proper time. and in some parts of the apparatus alir or gas

The door-actuating inlet-valves d are au- | might be employed in place of liquid; also, 120
tomatically contr olled as follows: The piston- | that the arrangement might be so modified as

55 rod o of the cylinder /v carries a slotted link- { to require a partial vacuum to be maintained
rod o', connected with the arm 2/, fast on a | in the system of pipes. The use of air-pres-
rock or weigh shaft n, rocking in bearings | sure or vacuum is to be recommended in po-
near the valve-chest ¢ and carrying a series | sitions where fittings or cargo might be in- 125
of armsn®uponit, (onefor each inlet-valve d,) | jured by leakage. The arr angements which

6o which arms are capable of turning independ- | T have deser ibed in detail are, IIOWGVGI Sim-
ently around the shaft, but can at pleasure | ple and efficient. -
be fastened so as to be rendered fast thereon Having thus fully described the construc-
and enabled to turn therewith by suitable | tion a,nd operation of my improved appara- 130
clutches nn°. Each of these arms n°is shown | tus for closing and opening bulkhead-doors,

65 as connected with its corresponding handle | what I claim herein as of my own invention,
or lever ¢ by a slot and pin, each handle and | and desire to secure by Letters Patent, is—

1. The combination, substantially as here-

arm being connected at their point of inter- |




10

20

25

39

35

40

45

50

617,593

inbeforeset forth, of a bulkhead-door, a
pressure door-actuating eylinder, connections
between the doorand cylinder, valve mechan-
1sme regulating the flow of fluid through the
cylinder, a fluid- pressure valve-controlling
cylinder, a safety-pipe connected therewith,
a, fluid-pressure-supply pipe connected with
the valve-controlling cylinder, and connec-
tions between the cylinder and valve mech-

anisms automatically to actuate the latter at |

proper times.
2. The combination, substantially as here-

inbefore set forth, of a series of bulkhead--

doors, a series of flaid: -pressure door-actuat-

ing cylmdels, connections between each door

and 1ts respective actuating-cylinder, a sep-
arate ﬂuld-plessme valve-controlling cylin-

der, satety-pipesconnected theremth a fluid-

')ressme-supply pipe also eonneeted there-

with, and connections betweén the separate.

cylinder and door-actuating cylinders where-
by a variation of pressure in the safety-pipes
automatically regulates the door actuating
mechanism.

3. T'he combination, substantially as here-

inbefore set forth, ofa,bulkhead door, a fluid-
pressure door- ELCIJI]&HI]G‘ cylinder, connec-
tions between the door a,nd cyhnder mech-
anism regulating the flow of fluid through

the door- actu&tmw cylinder, a fluid-pressure.

valve-controlling eyhuder a pipe supplying
finid thereto on one side of its piston, a safety-

pipe connected with the other end of the cyl-

inder, a rock-shaft, connections between the
valve-controlling cylinder and the rock-shaft

whereby 1t 18 actuated, and similar connec-

tions between the rock-shaft and mechanism
controlling the admission of filuid- -pressure to
the door-actuating eylinder.

4, The combmatlon substantially as here-

inbeforeset forth, of 4 bulkhead door, a fluid- {

pressure door-aet_u&ting cylinder, counections_
between the door and ¢ylinder, valve mechan-
ism regulating the flow of fluid through the
door - actuating cylinder, a fluid - pressure
valve-contr olhnﬂ‘ Cy lmdel 1ts piston, a pipe
supplying fluid the1 eto on one side of the pis-
ton, a safety-pipe connected with the other
end of the cylinder, a rock-shaft, link con-
nections between the rock-shaft and valve-
controlling eylinder, and other link connec-

- tions between the rock-shaft and valve mech-
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anism automatically to regulate the door-ac-
tuating mechanism.

D. The combination, substantmlly as here-
inbefore set forth, of a series of bulkhead-
doors, a series of fluid-pressure door-actuat-
ing cylmdels connections between each door
and 1ts respective actuating-cylinder, a sepa-
rate fluid-pressure valve-controlling eylinder,
satety-pipesconnected therewith,a fluid- ple,s-
sure-supply pipe also- connected thelerth a,
rock-shaft, and link connections between the
rock-shaft and valve mechanism automatic-
ally to regulate the door-actuating mechan-
1sm.

6. The combination, substantially as here- |

nid-

shaft.

R

| inbefore set forth, of a series of bulkheada

doors, a series of fluid-pressure door-actuat-:

ing ¢ylinders, connections between each door

and its respective actuating-cylinder, a valve-
chest, under fluid-pressure, common to all the
door-aetua,tmﬂ‘ _cylinders, a series of valve-
regulating meehamsms in sald chest, one for
each eyhnder a fluid-pressure valve- control-
ling eylinder, its piston, a pipe supplying fluid
thereto on one side of the piston, a safety-pipe
connected with the other side of the ¢ylinder,
and link connections between the valve-con-

trolling cylinder and the valve-regulating

mechanisms of the door-actuating eylinders,

whereby all of said last-named cylinders are

automatically actuated by the single eylinder.

7. The combination of a bulkhead -door,
fluid-pressure door-actuating mechanism con-
nected therewith, a valve-chest, valves there-
in, pipe connections between the valve-chest
and the fluid-pressure door-actuating mechan-

1sm, a cylinder and piston, a supply-pipe con-

nected to one end of the cylinder, a safety-

| pipe connected to the other end of the cylin-

der, a shaft, connections between the shaft
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and the piston, arms on the shaft, connections

between the arms and the valves and clutches
for locking the arms fast to the shafts.

8. The eombmatwn of bulkhead - ddors,-

fluid-pressure door-actuating mechanism con-
nected therewith, a valve-chest, pipe connec-
tions between the valve-chest and the fluid-
pressure door-actuating mechanism, a series
of valves in the valve-chest, levers connected

with the valves, a shaft for actuating the le-
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vers, fluid-pressure mechanism for operating

the said shaft, arms,n?, loosely arranged upon
the shaft and connected with the levers, and
clutches, 7 onthe shaft, for connecting the
shaft with the arms so that the arms may be
made fast upon the shaft when required.

9. The combinationof the bulkhead-doors,
fluid-pressure mechanism for operating them,
a valve-chest, valves therein, pipes connect-
ing the fluid-pressure door-actuating mech-
anism with the valve-chest, a cylinder and
piston, a fluid-supply pipe connected to one
end of the cylinder, a safety-pipe connected

‘to the otherend thereof, a shaft, an arm there-

on, connections between said arm and the pis-
ton, other arms carried by the shaft, and
clutches servi ng to lock said arms fast to the

10. The combination of the bulkhead door S,

fluid-pressure mechanism for operating them,

a valve-chest, valves therein, eonneetlons be-

tween the v&lve-ehest and the Huid-pressure
‘door-actuating mechanism, levers conneeted

with the Valves for opera,ting them, a shaft,
connections -between the shaff and the valves

for operating them automatically, and fluid-
pressure mechanism for 0perat1nw the shaft

automatically.
ALEXANDER WILLOUGHBY MOWTGOM]}RY—HOORE
Witnesses:
FRANCES Sorura MoNTeodMERY-MOORE;
HENRY SMITHL
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