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| mPECTFICA”ION formmg part of Leﬁters Patent No. 702 651, dated J une 17 1902
o Apphc:a,tmn filed Ma,y 25, 1901, Berml No. 61, 843 (No madel) L -

To all whom it may concer:

Beit knownthat I, WALTER W. IFE, of Buf-

falo, county of Erle State of New York have

-~ invented a new and- useful Bulkhead- Door of

L5

10

‘which the following is a specification.

My invention relates to improvements in
water-tight compartments and bulkheadsin
steamsmps and other vessels, its object being
to provide a doorfor the doorway in the bulk-
head between adjacent compartments which

will automatically close under the pressure

- of water in either compartment, so as to pre-

20

23

vent its flow into the adjacentone, while per-

mitting free passagé for persons from one |
| | ticalarly set forth in the following descrip-

compartment to the other.

To this end my invention consists 1n pro-
viding two similar doors, both hinged to the
same ;]amb and S0 conneeted too'ether that
they arenormally held substantially at a right

angle with each other, Upon the sides ot the
opposme jamb of the doorway I hinge a pair.

of cylindrical segments, the curvature of each
conforming to the arc described by its op-
posed dom By this mode of attachment of
both doors and segments to their respective

jambs the seﬂ'ments may be set to form a case-

ment elosely adjacent to and parallel with

- the arcs described by the respective doors in
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theiroscillation whileinterconnected. When

the vessel is in port and being loaded or un-
loaded, the segments may be turned back on
their ]:un oes and the doors disconnected from
each obher and turned back on their hinges,

whereby the doorway is left entirely unob-

strueted and open to its full width. When
the vessel is at sea, the segments are set for-
ward to form a casement and-the doors are
connected together and free to oscillate with-
in the casement if there is occasion for pass-
ing through the doorway. If not, the doors

are disconnected from each other or the con-
necting-brace isfolded together to'permit the:

doors 1:0 be closed toward each other and 1nto

contact with the door-casings. In this poswmn-

they are firmly pressed against the casings by
suitable devices, so as 130 perfectly seal the

opening. The doors are preferably provided

with gravity-hinges, so that when left free to
swing or oscillate they will turn to equilibrinm
in mid or normal position, both standing with
“their edges within the casement. A sudden

| result of a collision, will by its pressme in-
stantly swing the conneeted doors toward the
other eompartment and close the doorway, 55
thus protecting the second compartment and

its contents. While any desired form of grav-
ity-hinge may beem ployed I preferone whmh-
will be so affected by a gradual inflow of wa-
ter into either adgacent compartment as to 6o
cause the connected doors to automatically
swing toward the other compartment, and
jt.hereby close the opening and prevent the
water from entermn‘ the second compart-
‘ment. 65
‘The various details of constructlon are par-.

tion and claims and illustrated in the ac-
companying drawings, whleh form a part

| hereof. 70

In the drawings, Figure 1is a horizontal
-section of my mvenmon the full lines indi-
cating the normal p081t10nS of the parts when
the door is in condition for use, the dotted

‘their positions when thrown back to leave the
doorway open. The dotted lines adjacent to
the doorway represent the position of the
doors when closed toward éach other and seal-

l lines of the cylindrical segments indieating 75

i ing the door-aperture, and the other dotted 8o

11]16& the outward. limit of 080111&131011 of the
doors, as well as their position when discon- :
nected from each other and thrown back to.
leave the doorway free. Fig. 2isafront eleva-
tion of my invention in the position shownin 8c

| Fig. 1, thedoorbeing in the position indicated "
| by the full lines of Fig. 1.. Fig. 3isasimilar

‘view of the door when seahnﬂ' the doorway or
‘aperture. Asisshownin Fws 2and 3, thecy-
lindrical segments which form the casement 00

| within which the doors oscillate extend to

about one-half the height of the doors, it be- -
ing unnecessary to have the casement higher -
for -the purposes for which it is employed.
TFig. 4 is a horizontal section of one of the g5
'doors illustrating its convex shape. Fig. 5

is an enlarged sectional detail of part of Fw

1, illustrating the manner.in which the door- .
wm gsare folrled together and clam ped against

the 0pp051te sides of the door- -casing, soas to oo
seal the same on both sides of the jamb.

Fig. 6 is an enlarged sectional detail of the -
-opp031te door- ;]amb showing the means for

inrush of water into a comp&r*ment as the ! clamping the edges of the door-wmﬂ's, SO as
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- the edges of the plates 5 and 6 are
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to interconnect the doors

‘to seal the apertur e at that side of the door-

way. Fig. 7 1s a detail of the ”I‘ELVItV-hIHO"G

ftl;tftchment, whereby the door 1s normally.

maintained at equilibrium and in the posi-
tion of the full lines of the drawings.

In the drawings, 2 represents the partition
or bulkhead between compartments, A and
I3 the respective doors independently hinged
to the door-jamb C, and D and K the respec-
tive cylindrical segments independently
hinged to the opposite door-jamb I¥. The
door-jamb € is made up, preferably, of ver-
tical angle-irons 3 and 4, arranged on oppo-
site sides of the bulkhead and with inter-
posed plates 5 and 6. The vertical bar 7
forms the casings of the Jamb. IBetween the
shoulders formed by its projecting edges and
arranged
cushions 8, which serve when the door-wings

are brought in contact therewith to hermet--

ically seal the doorway.
- JLach door is preferably stamped out of
sheet metal, as illustrated in Figs. 2 and 3,
whereby the outer face is made convex, while
all of its four edges are in a common plane.
T'he doors are supported by means of hinge-
eye members 9 and 10, secured thereto and
turning upon pintles 11 and 12. The edges
of the doors are reinforced and stiffened by
means of channel-irons 13, into the grooves
of which the edges of the door enter and are
there secured. The jointed Dbrace 14 serves
and hold them at
approximately an angle of ninety degrees
with each other; but which will allow them
when the brace is doubled or turned on its
joint to be brought together sufficiently close
10 fit each on its adjacent face of the door-
casing, as indicated by the dotted lines in
IFig. 1.

15 1s a hand-rod arranged on the inside of
each door-wing, and 55are handles on the out-

side.

16 represents dead-lights arranged in the
door-wings and sealed in any suitable man-
ner.

T'he pintles 11 and 12 are adapted to be
turned m their sockets or bearings and are
provided with worm-gears 17 and 15, with
which respectively mesh the reverse worms

19 and 20, mounted upon the shaft 21, turn-

$)<)

._J...-”

ing in the bearings and actuated by either
of the hand- wheelh 23 and 24 from eitherside
of the bulkhead. Also secured rigidly upon
the pintlesare theclamp-jaws 25 and 26, which
when turned by means of the worm-gear are
brought into bearing contact with the ounter

Tace Of ther ebpecbwe doors opposite the cush-

lons 5, so as to hermetically seal the joints
between the doors and the door-jamb. The
edgesof the projecting members of the angle-
1irons 3 and 4 may also be fitted with eu%hmn-
strips 27, against which the edges of the doors
make contact when in partially open position,
so as to form a close joint. The door- Jamb

I¥ is similarly constructed with angle-irons 3
and 4, interposed plates 5 and 6, Jﬂcmﬂ'-%up \

f
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7, and cushion-strips 8.
doors adjacent to this jamb, I provide upon

the outer face of the doors, near the edges ad- -

jacent to this jamb, inclined blocks 28, as
shownin Ifig. 6, and provide a shaft 29, mount-

ed 1n a bearing 30 and extending through the

bulkhead in the same manner as the similar
device on the opposite jamb. This shaft is

turned by means of either of the hand-wheels

31 or 52 and carries segmental gears 33 and
54, which mesh with the rack-bars 35 and 36,
WOIL...IHU‘ through opemnfrs in the pro;]eebmfr
web of the anole bars 3 and 4 and having in-
clined faces whlch ride upon the blocks_ 28,
and thereby serve to clamp the doors firmly
against the pads §. Similar racks and pin-
ions are arranged at the tops and bottoms of
the doors, as shown on Ifig. 3, and are op-
eratively connected withtheshaft 29 by means
of the connecting-rod 37, the crank-arm 38,
and the other crank-arm 39, whereby the ro-

tating of the shaft 29 simultaneously causes

all of the rack-bars 35 and 36 to be operated
in either direction. The cylindrical segments
D and I are fastened in normal position by
means ot bolts 40, which may be shot into the
floor of the compartinent and locked in such
position by means of the attachment 41, near
the top of the segment.

Fig. 7 is an enlarged sectional detail of the
gravity-hinge attachment G, which serves to
automatically turn the connected door-wings
to their normal mid-position when either has
been opened to extreme position. This con-
sists of a stilt 42, the upper end of which en-
oages 1n a socket 43 upon the door, and the
foot of which restsin a socket-block 44. This
block is mounted towork in a eylinder or box
45, the side and bottom walls of which are pro-
vided with perforations 40, opening into a
chamber 47 within its double walls. In the
space beneath the block 44 in the box 45 is
arranged a mass 48 of some water-soluble ma-
terial which while dry serves as a firm sup-
port for the bloek 4f. With the inner space
47 1s connected a pipe 49, which leads through
the bullkhead and opens into the compartmeub
on the opposite side. The purpose of this at-
tachment is that when in normal condition
the socket 44 serves as a support for the stilt
42 on each door and lifts the door on its
hinges as the stilt 42 is carried by the door
toward a vertical position. Ilenceif thedoors
areswung to either extreme position from the
normal one the stilt upon the outward-swung
door will lift it higher upon its pintle and
cause 1t to tend toswing inward, and thereby
carry the connected doors back to normal po-
sition.

If water should gradually enter one of the
compartments, some will pass through the
pipe 49 and the openings 46 into contact with
the soluble mass 48. This will be dissolved,
allowing the block 44 to descend, thereby ::11-
lowing the adjacent door to slip downward on
its 1}111131@ 1T'he stilt of the opposed door by
1ts thrust will then turn its door toward the

In order to seal the:
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doorway, thus autolmatically closing the door
against the inflow of water into the other com-
partment.

when the vessel has been loaded and has left

its dock, so that the doorways are absolutely |
sealed unless occasion arise f01 openmcr them

during the voyage.
Sometlmes accident to the vessel’s hull may
cause an indentation thereof, and if such in-

- dentationbe nearabulkheadib may distort the

;15

20

casing of the doorway and prevent the oper-
ation of the door. To avoid this, I provide
the bulkhead between the doorway and the
hull with a vertical corrugation 51, which will

readily yield to any such thrust and bend fur-

ther, 80 as to prevent stram upon the door-
way or 1ts frame.

The doors at top and bottom are prefm a,bl y
reinforced by angle-irons 52, so that without
any additional att&chments when their ver-
tical edges are clamped into sealing position

the top and bottom edges bear an'dmst the

- top easing 53 and the door-sill 54.

25

- ment-segments and doors are all thrown baek’

30
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The operation is evident from the forego-'

ing description. "1
Whlle the vessel is at its doek the case-

to their limit to permit free passage for load-
ing and unloading. Before leaving port the
arc - doors should be closed together and
clamped against the door-easmﬂ's During

‘the voyage if it is necessary to pass thr oucrh
any doorway the parts should be conneeted-
andsetinfull-lineposition. Personscanthen

open the door by means of the handle 55, pass
into the space between the doors, force them in

the opposite position by grasping the hand-:

rod 15, and pass into the next compartment,
the outward-swung door being automatically
carried back to normal position by its grav-
ity-hinge. Should collision occur and a vio-
lent inrush of water followin a compartment,

- its forece will swing the.adjacent door to closed

55
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; position, the opening beingsealed by the pres- |

sure of the water upon the door. If the in-

flow of water be slow, enough will find its way
through the pipe 49 to dissolve the mass 48,
- when the doors will tura to close the open- |

ing, as above descrlbed
- Ielaim— | |

1. In a bulkhead- doorway, in oombmatlon
a pair of similar, interconnected doors posi-

tioned at substantlally a right angle with each
other and both hinged to the same door-jamb, |
2 CORCAVe casement upon the opposite jamb
within which the free edges of said doors o0s-
cillate and closely fit, and sealing devices, the |

bulkhead coopera,tmﬂ' W1th elther door When
in closed position. -

2. In abulkhead-doorway, a pair of similar

- doors independently hinged to one jamb and

connected at right auﬂ'les to each other, acy-

lindrically- curved casement for the free edge

. of each door, and sea,hnﬂ' dewees for the docr

dﬂ'es |
. Ina bulkhead d001 Way, in combma,tlon

The described devices for sealing
the doorway are intended to be employed

§ ]_‘[]G‘ o
8 In eombmablon mth a' bulkhead door- :

| a pair of interconnected doors substantially
at right angles with each other, a eylindrical
casement for each door, an intermediate stop-
for both doors, and sealmw devices for the

door edges, as and for the purposes set forth.

o

4, In abulkhead, a pair of doors, hinged to |

the same jamb on opposite sides of the bulk-
head and interconnected so as to be main-

ment, and means whereby the: joints around

each door are sealed when the door-ig closed—

against the edges of the doorway.

75
tained at substantially right an crles with each -

other, a cylindrically - curved casement for
each door adjusted closely to its arc of move-

30

, 5 In a bulkhead-doorway,in comblnatlon, |
a pair of angularly-disposed doors hinged at .
their adjacent edges to one door-jamb and ar- |

ranged one on each side of the bulkhead, and
a concave.casement upon-the opposite 3a,mb .

within which the doors closely fit, said doors .

‘being larger than the doorway-opemng, sub-

stantially as and for the purposes specified.
6. Ina bulkhead-doorway, in combination,

a pair of doors each larger than the opening

arranged on opposite sides of the bulkhead at

00

an anﬂ'le with each other and hinged to the

Same Jamb a concave casement upon the op-

posite jamb to receive the free edges of the

‘doors, and sealing deviees-b_etween the faces
of the doors and the edges of the doorway.

95.

7. Inabulkhead-doorway, in combination,

the pair of interconnected doors positioned
substantially at right angles to each other and

100

hinged to the same jamb, the concave case- -
ment upon the opposite jamb, thestops inter-
mediate of said doorsin the plane of the bulk-

head, and the devices between said doors and

said st()ps serving when either door is brought

:10-5 |

into contact therewith to seal the door- open- -

way, a pairof angular ly—dmposed doorshinged )

to one door—;amb and oscillating within con-

I10

~cave casements upon the opposite jamb, a
jointed interconneecting brace for said doors,

and means for gripping the doors against the -

opposite faces of the door jamb to sea.l the

joints between the same. -
9. A bulkhead-doorway ha,vmg sea,hng de-
| vices upon both faces, a concave casement
| upon one door-jamb, a pair of doors hinged

to the opposite jamb, a collapsible detachable |

brace interconnecting the doors and normally

‘holding them at substantlally right angles
with each other, and means when said doors

II§

120

are folded together for crmppmcr them agamst |

said sealing devices.

10. In a structure of the cla,ss deserlbed a

125 '
pair of: oppomtely-dlsposed doors adapted to

be closed against opposite sides of the door-
casings, each door being arched or convexed

outwardly but with plane-surfaced margms

along all its edges..

11, 'In combma,tmn with a bulkhead door- .

wa,y, a pair of outwardly-convexed doors, one

‘on each side of the doorway and hinged to the

same jamb, devices for sealing the ;|01nts be-
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tween the edges of the doors and the casing
of the doorway, and means for gripping the

doors upon the sealing devices.

12. In an organism of the character de-
scribed, having a pair of interconnected, os-

cillating doors, a stilt for each door adjusted !

to lift the same as it turns outwardly, as and
for the purposes set forth.

13. In a structure of the class desecribed, a
pair of doors hinged to the same jamb and
swinging on opposite sides of the bulkhead,
and adapted each to be closed against the
casings of the doorway, each door being cen-
trally convexed outwardly, but with margins
plane-surfaced,and sealingattachments npon
thedoor casings or jambs with which the door-
margins contact when closed.

14. In combination with a pair of doors as

described, gravity-closing devices for both |

702,651

Il.

doors, consisting of stilts or levers‘having a
water-soluble support, and a conduit connect-
ing said support with the compartment on the
opposite side of the bulkhead, as and for the
purposes set forth.

15. In a structure of the class described, a
door-jamb comprising the bulkhead-sheet,the
casing-strip upon the edge of the sheet, the
marginal strip on each side of the sheet
slightly spaced from the casing-strip and cush-
ion-strips in the channels between the mar-
oinal and casing strips substantially as and
for the purposes specified. |

Signed at Buffalo, New York, this 14th day

of May, 1901.
WALTER W. IFE,
Witnesses: | |
JNO. J. BONNER,
CYESTA IB. IHORNBECK.
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