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To all whomv it may concermw:

Be it known that I, ALARD DU B0OIS-REY-
MOND, engineer, asubject of the German Km-
peror, residing at 29 Luisenstrasse, Berlin,
3 Germany, have invented certain new and
useful Improvements in Means for Operat-
ing Bulkhead-Doors; and I do hereby declare
the following to be a full, clear, and exact de-
secription of the invention, such as will en-

10 able others skilled in the art to which 1t ap-

pertains to make and use the same.

In the art an arrangement for operating
soveral bullkhead-doors from a common con-
trolling-station is known. Such asystem con-

15 sists in one instance of hydraulic eylinders

attached to the doors, an accumulator fur-
nishing water-pressure, a pipe connecting the
accumulator with the controlling-station, and
three pipes connecting the controlling-sta-

20 tion with the cylinders, one of which latter

pipes being permanently connected to an ex-
haust-tank, and means being provided at the
controlling-station for switching either of the
remaining two pipes onto the accumulator or
By this means
all the doors can be closed from the ¢ontrol-
ling-station, though no self-acting valves of
any kind are provided at the doors them-
selves. Thissystem, as above described, how-

30 ever, has the peculiar feature that when the

controlling-valve at the central station is set
to ‘‘Close” it is impossible to open any door
by meauns of the local valves.
cases regarded as an advantage; but in sach

35 ships in which by closing the bulkhead-doors
persons can be entrapped—such as, for in-

stance, when the bulkhead-doors form the
only exit from the bunkers—it is thought neec-
essary to provide means for locally opening

40 thedoors inanyand everycase—. é., whether

or not the controlling-valve has been set to
““Close.” |

My present invention consists in a special
arrangement of the local valves in such a sys-

45 tem by which this object is attained.

Theinvention also comprises means for au-
tomatically returning the doors into the closed
position after they have been opened by hand
for the purpose of escaping out of the bunk-

5o ers or similar places.

Thisisinsome.

1
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of which will be described hereinafter.

My invention is illustrated in the accom-
panying drawings, of which—

Figures 1 and 2 are diagrams showing the
pipe connections, and IFigs. 5 to 7 are con-
structional details.

The same reference characters are used in
all the figures for designating the same parts.

In Figs. 1and 2, A is an accumulator, pref-
ably a vessel closed on all sides and filled
with compressed air and with water. I 1is an
exhaust-tank. 7T', T% and T° are bulkhead-
doors of the ordinary well-known construe-
tion. M', M? and M?® are hydraulic eylin-
ders, the pistons of which are attached to the
corresponding bulkhead -doors, so that the
latter will be ciosed or opened, accordingly as
water-pressure is admitted to either end of
the cylinders. H°and H"are a pair of valves
or taps; but while H° as in the prior con-
structions referred to is an ordinary three-
wayv cock, according to my present inven-
tion H" is a four-way cock, the arrangement
‘The
valves H° and H® are normally coupled by a
suitable arrangement of levers or the like,
and means are provided for uncoupling the
valve H" and operating it independently of
H° when it is desirable, as will appear here-
inafter.

From the accumulator A a pipe 1 leads to
the controlling-station, where 1t terminates
in a four-way cock or an equivalent valve C,
hereinafter to be called the ‘controlling-

valve.” From the controlling-valve C to the

exhaust-tank Eleads the pipe 3, passingevery
one of the eylinders M on its way. Besides
this exhaust-pipe 3 two more pipes 2 and 4
also lead from the controlling-valve C to
every one of the cylinders. Both pipes2and
4 are connected to each of the local valves H°
and " by branch pipes 7 and 8, and the ex-
haust-pipe 3 is connected to the valves H" by
branch pipes 9. The upper ends of the cyl-
inders are connected to the valve H° by pipes
5, and the lower ends to the valves H" by
pipes 6. . | o

The preferred arrangement of the valve H"
is shown in detail in Fig. 3. The casing H'
of the valve is provided with four studs A,

| 27, h8, and h% of which the three latter are
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arranged in the same plane, while the former,
I’y is disposed rearer the thin end of the cas-
ing. The cone H" is provided with a concen-
tric groove /2, registering with the stud 7% and
also with a longitudinal groove %, connecting
either of the three other studs with the con-
centric groove /i, and thereby with the stud
h°, according to the position of the cone H'.
Referring now to Figs. 1 and 2, it should be
understood that this valve is connected with
the different pipes in the order indicated by
the indices of the reference characters—i. e.,
stud /° is connected to pipe 6, stud 7 to pipe
7, &e.  Thesmall arrow issuing from the cen-
ter of the valve in the diagrams is meant to
indicate the position of the groove k.

The position of the controlling-valve C (in-
dicatedin Fig. 1) is the normal position given
tothisvalveduring the regularservice. When
the controlling-valve is in this position, the
single bulkhead-doors can be opened or closed
at will by the use of the local valves. Thus,
in the example shown with reference to door
T, the local valves are set to ¢ Close.” The
pressure is transwmitted from pipe 4 through
branch pipe 7 to local valve H°, and thence
through pipe 5 to the upper end of cylinder
M’. The lower end of the eylinder is ex-
hausted through pipe 6, valve H", branch
pipe 9, and exhaust-pipe 3. When the local
valves are set to *“ Open,” as shown with ref-

erence to door T%in Fig. 1, the pressure is

admitted from pipe 4 through branch pipe 7,
valve H", and pipe 6 to the lower end of the
cylinder M* and the upper end is exhausted
through pipe 9, valve H°, branch pipe 8, main

2, controlling-valve C, and exhaust-pipe 3.
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Referring now to Fig, 2, doors TV and T%, it
will be seen that the position of the local
valves of the corresponding doorhasremained

‘the same as in Fig. 1; but the controlling-

valve has been shifted into the closing posi-
tion, and thereby pipes 2 and 4 have changed
parts, pipe 2 now being a pressure-pipe and
pipe 4 being an exhaust-pipe. The result is
that with regard to doorT? conditions are re-
versed, the upper end of the cylinder now re-

celving pressure and the lower end being ex-

hausted, so that the door will be ¢losed. In
the case of the local valves being set to
““Close” before the controlling-valve was set
to ** Close,” which isillustrated with reference
to door T, both ends of the ecylinder arenow
connected to the exhaust-tank and the door
which was already closed remains closed. As
hitherto described, this arrangement is sub-
stantiaily identical with the arrangement re-
ferred to as known in the art; but whereas
heretofore it was impossible, in such case, to
openanyoneofthe doorsby meansof the local
valves with the present arrangement it is only
necessary to uncouple the handle G from the
rod, connecting it with the lever-controlling
valve H° and it is then free to be turned into
the position shown in Fig. 2 with reference to
door T? When in this position, it will be

seen that the valve admits pressure to the |

718,073

lower end of the cylinder H?, and as the up-
per end is already connected to the exhaust-
pipe the door will open. |

- T'hus farthis system provides for the safety
of the person or persons casually entrapped
in the bunkers or similar places; but it does
notsufficiently warrant the safety of the ship,
because it is to be assnmed that the persons
escaping from the bunkers will in most cases
neglect to close the door again after passing
it. My invention therefore also provides
means for automatically closing the doorafter

1t has been opened by means of uncoupling

the handle G. Moreover, in order that it be
possiblereally touse thehandle Gin the man-
ner herein described it is necessary that it
should not only be accessible from one side
of the bulkhead, but should be duplicated on
the other side as well. For this purpose I
prefer to add the arrangement which is shown
in Figs. 4 to 7. The two valves or cocks H°
and H" are mounted inside a casing D, se-
cured to the inside of the bulkhead B. Valve
II" is provided with a handle G’ at the in-
%" and a handle G on the outside. This gear-
sector meshes with a raeck R, mounted in
ouides, 80 as to move freely up and down.
The lower end of the rack is formed by a
plunger P, which works in a hydraulic eyl-
inder M'. This cylinder, which I will ecall
the ““ auxiliary” eylinder, is supposed to be
permanently connected by a pipe 2’ with the
branch pipe 8 and thereby with the main 2.
It will be remembered that the main 2 is con-
nected with the exhaust-pipe 3 when the con-
trolling-valve is set to ‘“ Open.” Therefore
the auxiliary cylinder is normally exhausted
and opposes no appreciable resistance to the
free use of the handles G or G’. The valve
H° is provided with a crank or lever S, which
I8 bent so as to form an angle of-about one
hundred and thirty-five degrees and is pro-
vided with a slot embracing a
in a prolongation of the rack R. Above this
pin a.slot s is cut out in the
the rack, and a plug P?, loosely inserted in a
hole bored in the bulkhead, projects into this
slot. It will be readily understood that the
gear-sector S'; the rack R, and the erank S
act as a positive coupling between the two
valves H° and H" as long as this mechanism
is kept between the two normal positions for
opening or c¢losing the door, which are illus-
trated in Figs. 6 and 7. Also as long as the
plug P* remains in its place it is impossible
to turn the handle G or G' beyond the posi-
tion shown in Fig. 6, which is the normal
closing position. Now when the controlling-
valve is set to *“* Close” and a man has been
entrapped in a bunker he retracts the plug P?
and turns the handle G' into the position
shown in IFig. 5. Since the main 2, which
hitherto acted as an exhaust-pipe, becomes a
pressure-pipe by setting the controlling-valve
to *“ Close,” the auxiliary cylinder M’ now re-

ceives pressure and opposes the turning of’

prolongation of
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the handle G';
so chosen that though the force of the aux-
iliary cylinder is sufficient to return the
valves H° and H" into their normal position
1t 1s nevertheless easily overcome by a man
applying hisstrength to handle G'. The man
can therefore depress the plunger in opposi-
tion to the hydraulic force tending to raise
it, and can thereby admit pressure to the
lower end of the main cylinder M3, (see Iiig.
2;) but as soon as he has made his escape
and releases the handle the plungeris forced
upward again and returns the rack into 1ts
normal position. Since the cuter part of the
slot cut in erank S in the position of the
crank shown in Fig. 6 is parallel with the
rack R, the latter will be free to continue the
downward movement, the pin P moving
downward in the slot and locking the crank
S in its position, and the valve H" will be-
come independent of the valve H° for the
time being; but when the rack returns the
pin P’ nupon reaching the apex of the angle
of the slot will commence to turn crank S
and the normal state of things will be re-
stored.

Having now particularly deseribed and as-
certained the natureof my saidinvention and
in what manner the same is to be performed,
I declare that what I claim is—

1. In an arrangement for simultaneously
operating several bulkhead-doors the combi-
nation with a common controlling-valve, of a
hydraulie cylinder operatively fitted to each
door, means for connecting one end of said
eylinder with either of a pair of mains leading
to the controlling-valve and the opposite end
of said e¢ylinder with either of the said pair of
mains or with an exhaust-pipe.

2. In an arrangement for simultaneously
operating several bulkhead-doors the combi-
nation with a common controlling-valve, of a
hydraulic cylinder arranged to operate each
door, pipes leading from either end of said
cylinder, and a pair of valves connected to
said pipes and adapted to switch one of sald
pipes onto either of a pair of mains leading
to the controlling-valve and the other of said
pipes onto either of the said mainsor onto an
exhaust-pipe.

3. In an arrangement for operating several
bulkhead-doors from a common controlling-
station, the combination with & e¢ylinder ar-
ranged to operate esach of sald doors, pipes
leading from each of sald cylinders to local
valves one of which is adapted to switch the
corresponding end of the eylinder onto either
of a pair of mains leading to the controlling-
station and the other of which is adapted to
switeh the opposite end of the cylinder onto
either of the said pair of mains oronto an ex-
haust-pipe, of means for positively coupling
the said pair of valves and for disengaging
said coupling and independently opemtmg
the latter valve.

4, Inanarrangementfor operating several

W

but the dimensions should be | station such as described, the combination

with a cylinder arranged to operate each of
said doors, pipes leading from each end of
said eylinder to hand-operated valves one of

70

which is adapted to switch the corresponding

end of the cylinder onto either of a pair of
mains leading to the controlling-station and
the other of which is adapted to switch the
opposite end of the cylinder onto either of the
said pair of mains or onto an exhaust-pipe, of
means for positively coupling the said pair of
valves and for disengaging said coupling and
independently operating the latter valve.

5. In an arrangement for operating several
bulkhead-doors from a common controlling-
station, the combination with a cylinder ar-
ranged to operate each door, pipes connecting
each end of the cylinder with local valves con-
necting one end of the ¢ylinder with either of
a pair of mains leading to the controlling-

valve and the opposite end of the cylinder

with either of the said mains or with an ex-
haust-pipe, of means for positively coupling
bothvalvesduring their normal operation but
permitting independent movement to the lat-
ter valve if turned beyond the normal posi-
tion, and means for automatically returning
the valves into the normal position after they
have been released.

6. In an arrangement foroperating several
bulkhead-doors from a common controlling-
station such as described, the combination
with a cylinder fitted to operate each door,
pipes connecting each end of the cylinder with
hand-operated valves connecting one end of
the cylinder with either of a pair of mainslead-
ing to the controlling-valve and the opposite
en/l of the cylinder with either of the said
mains or with an exhaust-pipe, of means for
positively coupling both valves during their
normal operation but permittingindependent
movement tothelatter valve if turned beyond
the normal closing position, and means for
automatically returning the valves into the
normal position afterthey have been released.

7. In an arrangement for operating several
bulkhead-doors from a common controlling-
station such as described, the combination
with a cylinder fitted to operate each door,
pipesconnecting the ends of the cylinder with
local valves adapted to switch one end of the
cylinder onto either of a pair of mains lead-
ing to the controlling-valve and the opposite
end of the cylinder onto either of the said
mains or an exhaust-pipe, of means for auto-
matically returning said valves to the nor-
mal position when released, such means be-
ing inoperative when the controlling-valve is
set to ‘“Open” and being operative when the
controlling-valve is set to * Close.”

8. In an arrangement for operating several
bulkhead-doors from a common controlling-
station such as described, the combination
with a eylinder adapted to operate each door,
local valves adapted to switch one end of said

cylinder onto either of a pair of mains lead-

bulkhead-doors from a common controlling- | ing to the controlling-station and the oppo-
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site end of said cylinder onto either of the | ed to switech said second pipe onto either of

said mains or onto an exhaust-pipe, of an

auxiliary cylinder connected to the main |

which is exhausted by setting the controlling-
valve to *“Open,” such auxiliary eylinder be-~
ing operatively connected to gear controlling
the said valves. |

9. In anarrangement for operating several
bulkhead-doors from a common controlling-
station such as deseribed, the combination
with a cylinder adapted to operate each door,

- & pipe leading from one end of the cylinder

L5

to a three-way cock fitted and adapted to
switch said pipe onto either of a pair of mains

leading to the controlling-station, a second |

pipe leading from the opposite end of said

cylinder to a four-way cock fitted and adapt- |

the said pair of mains or onto an exhaust-
pipe, of a gear-sector fitted to said four-way
cock, a rack meshing with said gear-sector, a
slotted angular crank fitted to the said three-
way cock and embracing a pin projecting
from said rack, and an auxiliary cylinder
connected to the main which is exhausted b
setting the controlling-valve to ‘* Open,” said
auxiliary cylinder being operatively con-

nected to said rack.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.
ALARD DU BOIS-REYMOND.
Witnesses:
WOLDEMAR HAUPT,
HENRY HASPER.
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