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The present invention relates to doors and particularly
to so-called self-sealing coke oven doors of conventional
type. Such a door comprises a removable door body nor-
mally held under pressure against a stationary door frame
so as to more or less completely prevent gas leakage be-
tween the door and door frame. Ordinarily, such a door
includes one or more locking bars or bolts mounted on the
door body for movement outwardly away from the door
body into engagement with retaining elements connected
to the stationary door frame, and includes means for
forcible pressing the locking parts and door body apart to
thereby press the door body inwardly against the door
frame. The general object of the present invention is to
provide novel fluid pressure means acting between the
door body and the locking elements to create the desired
door sealing pressure.

A so-called self-sealing coke oven door includes an
endless strip of flexible packing material or an endless
metallic edge running around the edge of the door and
adapted to engage the front of a corresponding sealing
face of the door frame. The door is pressed with consid-
erable force against the frame, in order to produce a re-
liable seal. ‘On modern doors, this pressure is usnally
produced by means of threaded spindles which are tight-
ened up on insertion of the door and thereby tighten the
door locks, which are arranged on the doors, against
hooks disposed on the door frame and located opposite the
door locks. Before the doors are opened the spindles are
again loosened. Because the work of loosening and tight-
ening the spindles takes time, and is also laborious and
troublesome particularly in the case of the upper locks of
the larger size coke oven doors, and as the magnitude of
the spindle pressure may depend solely on the manual
force which the operator can or wishes to exert, there have
been a number of proposals to carry out mechanically the
tightening and loosening of these spindles which carry the
lock and to control the pressure exerted.

Known designs, so proposed, comprise rotatable claws,
arranged on the door-operating-mechanism, which engage
suitably designed heads on the spindles, and deyic_es are
provided in order to make possible a transmission of
power even when the axis of the spindle and the axis of
the driving mechanism on the door-operating-machine are
not completely in line. The torque of the mechanical
operating mechanism has been electrically governed, for
example by means of slipping cluiches. All such de-
vices are rather complicated however, and satisfactory
control of the torque is not invariably obtainable.

Another arrangement, described in British Patent 1,580
of 1914, but which, so far as is known has not been put
into practical use, comprises a piston for generating a
pressure between the door body and the door lock with
the axis of said piston extending in the direction of the
locking pressure. Although this arrangement may ap-
pear very simple, its application must fail because there is
no piston which can be kept tight against the pressure me-
dium, be it oil or compressed air, for the length of time
during which a coke oven door needs to remain closed.
Moreover, it would not be desirable to permanently con-
nect the piston space to the feed line supplying the pres-
sure medium, and to provide for the possible continual
leakage losses of such medium.

In accordance with the present invention, in the locking
of doors, and especially of coke oven doors and the level-
ing bar doors for coke ovens, the considerable pressure to
which the doors should be subjected by the associated
locking members, is maintained by the use of one or'more
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expansible vessels interposed in each door between the
door body and the locking members mounted on the
door body, and a connection for supplying a pressure
medium, ordinarily air or oil, to each such vessel which
is otherwise closed at all sides.

With the present invention, the magnitude of the door
locking pressure is determined by the magnitude of the
pressure of the pressure medium, and may be made what-
ever it needs to be to suit existing working conditions. .
‘The connection of the expansible vessel to a pressure sup-
ply pipe, or to a pressure generator to lock the corre-
sponding door, and the opening of a valve to release the
pressure and unlock the door, are simple operating pro-
cedures by use of which the locking and release of the
door become considerably more simple than they have
been with all previously known arrangements. ’

. The expansiole pressure chambers or vessels provided
In accordance with the present invention may each be
in the form of a hollow cyiindrical or prismatic body with
its axis extending in the airection of the locking pressure.
Such a vessel ordinarily hds plane bases or ends and a
body which elongates when fluid under pressure is passed
into the body. 't he capacity of the holiow body to elon-
gate may be attained by providing the vessel with
accordion-like side walls. ‘The side wails may consist, for
example, of a suitably bent metal body, or of rings set
obliquely to each other and welded together at their edges.
They may aiso be of non-metallic, elastic material and
be joined to metailic bases by suitable means, as or ex-
ample, by a clamping connection. Lhe elongating walls
may be supported on the oulside against buiging.

. Lne pressure vessel may also be a mecal body hav-
Ing rigid sidewalls, and one or both end races capable of
buiging out, in like manner as the diaparagm on barome-
er or aneroid capsules. ‘Lhe diapnragms may be made
or sheet metal, which are suitably corrugated in accord-
ance with the required expansion. Iif the diaphragms are
of circular form the corrugations are preierably in the
shape oL concentric circles. ‘Lhe diapnragms may also
consist of non-metallic resilient material, such as rubber
or the like,

The pressure vessel may also consist of a sack made
pf flexivle and extensibie non-metallic material, which
is surroundgd by rigid sides, for example, of cylindrical
form, proviged that such material 1s suificiently heat-
resisting Or tnat tne sack is at all eveuts fitted on to the
door in such a position and is protected in such manner,
that even in comtinuous use it will not let the pressure
medium leak away.

‘the door locks associated with the pressure vessels are
advantageously mounted on pins as is customary with
locks huwerto used, and the usual spindle can be omitted,
because tne movement of the lock is effected by the
pressure vessel. However, the hitherto customary spindle
can be provided in the counter-abutment for the pressure
vessel so that, when desirable, the necessary pressure
adjustments to close and reiease the door may be manu-
alty emected witnout use of the pressure medium and
pressure vessel. By providing a screw-threaded spindle,
it is further made possible to adjust the measure of
expansion of the pressure vessel.

With some types of pressure vessels it may be neces-
sary or desirabie to provide means for pressing back into
their original positions the walls of vessels which have
been bulged outwardly by the internal pressure to which
they were subjected in the door locking operation. To
this end, a counter-abutment for each locking bolt or bar,
together with the latter and with the associated locking
means, may be suspended in pendulum fashion above the
corresponding locking plane, and in such manner that
the center of gravity of the suspended parts is farther
away from the door than is the suspension axis. On
releasing the pressure medium in the associated pressure
chamber, the pendulum-like suspended parts swing to-
ward the door, whereby the previously expanded pressure
vessels are automatically collapsed and the locks are
thereby released.

When the locks are being adjusted by hand, no pressure
is maintained in the expansible vessel and the counter-
abutment may be supported by the walls of the pressure
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vessel when these walls are rigid, or by the walls which
surround the expansible vessel. In the use of a door
having a plurality of locking units, it is possible to arrange
for the maintenance of different pressures in different
locking units. For this purpose, the expansible vessels
respectively individual to the different units, may each
be connected to a separate pressure supply pipe provided
with a separate cutoff valve. Also, the surface areas of
the expansible vessels which are exposed to internal
pressure and form parts of the different locking units,
may differ in order that different pressures may be ap-
plied to the individual locking units while the pressure
in the supply pipes is equal.

As a rule, each expansible vessel mounted on a coke
oven door should be subjected to the full internal pressure
during the full operating period of the corresponding
coke oven. However, an additional device in the form
of a wedge or spring under tension may be employed

to firmly hold the door in the position which it reaches .

when subjected to the door locking pressure, so that the
sealed joint between the door and door frame remains
tight even though the pressure in the expansible pressure
chamber diminishes. Moreover, when such a door re-
taining device is employed, the expansible vessel may
be put under pressure solely for the purpose of producing
the necessary door tightening pressure, and in such case,
shortly before the door is unlocked, the retaining wedge
or spring must be released or removed. To this end,
when the pressure in the expansible vessel has been re-
Jeased after the door locking operation, the pressure in
the vessel is re-established so that the retaining device
may be readily removed or freed, after which. the pres-
sure medium is again released.

The various features of novelty which characterize my
invention are pointed out with particularity in the claims
annexed to and forming a part of this specification. For
a better understanding of the invention, however, its
advantages and specific objects attained with its use, refer-
ence should be had to the accompanying drawings and
descriptive matter in which I have illustrated and de-
scribed a preferred embodiment: of the invention.

Of the drawings:

Fig. 1 is a front elevation of a coke oven door and
doorway;

Fig. 1a is a diagrammatic illustration of a modification
of the apparatus shown in Fig. 1;

Fig. 2 is a horizontal section on the line II—II of
Fig. 1;

Fig. 3 is a front elevation of a portion of the door
shown in Figs. 1 and 2 at the level of the upper door
lock and with the lock spindle removed;

Fig. 4 is a plan view partly in section through the axis
of the door lock shown in Fig. 3;

Figs. 5 and 6 are views taken similarly to Figs. 3 and
4, respectively, and illustrating a modification;

Fig. 7 is a front elevation of a portion of a door includ-
ing an upper lock of modified construction;

Fig. 8 is a central vertical section through the door
portion shown in Fig. 7;

Fig. 9 is a central vertical section through, and

Fig. 10 is a front elevation of the upper portion of a
door having another locking arrangement.

In Figs. 1 and 2, I have illustrated a desirable embodi-
ment of the present invention in a coke oven door arrange-
ment in which the conventional cast iron door body
comprises a base plate 1 and an outwardly projecting
rim rib 2; the door body 1 supports a fire-proof masonry
body or plug 4 through clamping members 3. The joint
between the door body and the door {frame 5 is normally
sealed by means of a metallic sealing edge member 6
attached at 7 to the front side of the base plate 1 by
a resilient plate & and adjustably pressed tightly against
the door frame by set screws 9 which are mounted in
small counter-abutments 10. To lock the door in place,
use is made of similar upper and lower locking units.
Each locking unit is shown as including a separate lock-
ing bar or bolt 12. The two bolts or locking bars 12
are interconnected for parallel rotative movements into
and out of engagement with locking hooks 11. The
locking bars or bolts 12 are rotatably mounted on spindles
14 fitted in spindle nuts 15 for turning movements into
and out of engagement with the hooks 11. The latter
are attached to the door frame 5 with one hook extending
downwardly while the other extends upwardly, as is
customary. - :
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When the door is to be locked by hand, the operator
puts a spanner on the square head 32 of the spindle 14
and turns the spindle in the tightening direction until the
bolts exert a sufficient pressure on the door to ensure
that the sealing edge 6 bears against the door frame 5
with sufficient pressure to establish a reliable seal between
the door and door frame, provided the sealing edge 6
is adjusted correctly by means of the adjusting screw 9.

The need for manually tightening the locks, which is
especially laborious in the case of the upper lock, is elimi-
nated in accordance with the present invention, by the
omission of a rigid connection between the spindle nut
15 and the door body, and by the use of an expansible
vessel interposed between the door body and the spindle
nut or support 15. When the expansible vessel is sub-
jected to a suitable internal pressure, the bolts 12, then
in engagement with the hooks 11, exert the required
locking pressure on the door. The expansible vessels
are connected to pipes 21 which may be temporarily con-
nected, by means of a valve 22, with a pressure medium
supply pipe or header, or with a pressure generator or
pump, not shown, after which the valve is shut and the
connection with the pressure supply pipe or header, or
with the pressure generator, is broken. Before releasing
the locks, the valve 22 is opened and thus the pressure
in the expansible vessels is released to enable the locks
to be released.

In the arangements shown in Figs. 3 and 4, the walls
of the expansible vessels are made of sheet copper, the
inner base plate 16 bearing against the base plate 1 of
the door body, whilst the outer base plate 17 of the
vessel bears against the inner face of the spindle nut 15,
the latter serves as the outer abutment for the vessel.
The cylindrical wall 18 is made like an accordion and
permits expansion to take place in the direction of the
axis of the lock. When the interior of an expansible
vessel formed in this manner is put under pressure, the
corresponding lock bolt 12 is pressed against the hooks.
On releasing the pressure, the lock is released. Four
ribs 19, shown in Fig. 3, have claw-like ends guided by
rails 20 cn the door body, and support the spindle nut 15.

In the arrangement shown by Figs. 5 and 6, the ex-
pansible vessel is in the form of a sack 22 made of elastic
material instead of copper sheet. The sack 29 is en-
closed between the inner face of the spindle nut 15, a
hollow cylindrical extension 23 of this nut and the outer
wall of a dish-like intermediate plate 24, within the ex-
tension 23 and having legs 25 bearing against the base
plate 1. Means are provided between the legs 25 and
the base plate 1, for protecting the sack 29 from heat
radiation and conduction. For example, an asbestos plate
26, or other suitable device, may be spaced from the
base plate 1 as shown by distance pieces in Fig. 6. With
this arrangement, heat transfer by conduction from the
base plate 1 to the intermediate plate 24 and the ex-
tension 23, is kept small. Heat transfer by radiation is
likewise reduced by the asbestos plate 26. In the ar-
rangement shown in Fig. 6, hollow spaces are provided
between the base plate 1 and the asbestos plate 26, and be-
tween the asbestos plate and the intermediate plate 24,
through which the outer air can pass and serve as a cool-
ing agent. Such provisions permit of the use of a ma-
terial for the sack 29 which need not be able to resist
extremely high temperatures. The locking of the door
shown in Figs. 5 and 6 is effected by placing the sack
29 under pressure. If for some reason it is not possible
to put pressure fluid into the sack, it is still possible to
tighten the lock by hand, because after a number of
turns of the spindle, the spindle nut comes to bear
against the base plate 1 by means of the extension ring 23.

In the arrangement shown in Figs. 7 and 8, a vessel
made of sheet copper with end plates 16 and 17 and cylin-
drical bellows wall 18, serves as the expansible vessel.
Here, however, the arrangement is such, that on releas-
ing the pressure in the vessel, an immediate loosening of
the locking bolt on the spindle 14 from the door frame
hooks takes place as a result of gravitational action.
That action results from the fact that the spindle nut
15, together with an inner circular extension 23 which
surrounds the expansible vessel, is suspended by means
of the arms 31 from a spindle 39 which is mounted in
the lateral ribs 2 of the door body. As shown, the cen-
ter of gravity of the load which pivots around the spindle
30 is disposed further outward from the door plate 1
than is the axis of the spindle. The spiridle nut 15 thus
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swings towards the door body as soon as the pressure
in the expansible vessel falls.

In the arrangement shown in Figs. 9 and 10, the ex-
pansible vessel 35 is formed by a curved metallic base
wall 32, and a rubber disc 34, which is fixed into the
circular rim 33 of the base 32 and has its outer side in
engagement with the inner face of the spindle nut 15. In
Figs. 9 and 10, the spindle nut is also suspended in such
manner that the lock bolt moves away from the hooks
as soon as the pressure in the vessel 35 falls. As shown,
a hollow space 36 and an asbestos plate 37, form a
screen, as in the arrangement shown in Fig. 6, protect-
ing the expansible vessel against heat transmitied from
the inner parts of the door. When it is desirable, as it
may be in some cases, the locking pressure developed
by the expansible chambers mounted on a door body
at different levels and connected to a common source
of fluid pressure, may have different cross sectional areas.
Thus as shown diagrammatically in Fig. la, the outer
wall 17a of an upper pressure vessel to which the up-
per end of the pipe 21 is connected, may have a slightly
greater cross sectional area than the pressure vessel 174’
to which the lower end of the pipe 21 is connected. Each
of the expansible chambers 17a and 174’ may be similar
in form to the expansible chamber shown in Fig. 4.

‘While in accordance with the provisions of the statutes,
I have illustrated and described the best form of em-
bodiment of my invention now known to me, it will be
apparent to those skilled in the art that changes may be
made in the form of the apparatus disclosed without de-
parting from the spirit of my invention as set forth in
the appended claims and that in some cases certain fea-
tures of my invention may be used to advantage without
a corresponding use of other features. .

Having now described my invention, what I claim as
new and desire to secure by Letters Patent, is: )

1. In a door arrangement of the known type compris-
ing a door body adapted to be removably mounted in a
door frame having door holding elements attached
thereto and having a sealing surface and comprising a
sealing element attached to said door body and arranged
to bear against said sealing surface and door locking
means mounted on said door body for movement toward
and away from the latter into and out of locking engage-
ment with said door holding elements, the door Jocking
improvement comprising a hollow, expansible, fluid tight
vessel mounted on said door body and having its wall
formed by rigidly connected parts at least some of which
are relatively movable, said vessel being interposed be-
tween said door body and locking means and being ar-
ranged to create and release a door locking force acting
between said body and said holding elements to releasably
lock said door to said door frame when fluid under pres-
sure is passed into said vessel, and a valved conduit con-
nection to said vessel for passing fluid under pressure
into said vessel to create said locking force and lock the
door, and for releasing the pressure in said vessel to
eliminate said force and unlock the door.

2. A door locking improvement as specified in claim 1,
in which the portion of the expansible vessel wall extend-
ing parallel to the direction of the locking pressure force
can be elongated.

3. A door locking improvement as specified in claim 1,
in which the expansible vessel is of cylindrical form with
ifts axis parallel to the direction of the locking pressure

orce.

4. A door locking improvement as specified in claim 1,
in which the wall of said vessel includes corrugations
with the side walls of the corrugations elongated in
directions transverse to the direction of the locking pres-
sure force.

5. A door locking improvement as specified in claim 1,
comprising parts supported by said door body and ar-
ranged to prevent outward bulging of the outer wall of
the expansible vessel.
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6. A door locking improvement as specified in claim 1,
in which said expansible vessel comprises a rigid wall
portion parallel to the direction of said locking pressure
force and comprises a flexible wall section transverse
to said direction.

7. A door locking improvement as specified in claim 1,
in which the expansible vessel comprises one or more
wall sections in the form of a corrugated sheet metal dia-
phragm.

8. A door locking improvement as specified in claim 1,
in which the expansible vessel comprises a wall section
transverse to the direction of the locking pressure force
in the form of a mon-metallic flexible diaphragm.

9. ‘A door locking improvement as specified in claim 1,
in which the expansible vessel comprises one or more
flexible diaphragm sections.

10. A door locking improvement as specified in claim
1, in which said flexible vessel is in the form of a sack
made of flexible material and enclosed on all sides by
rigid walls relatively movable in the direction of said
locking pressure force.

11. ‘A door locking improvement as specified in claim
1, comprising an abutment member mounted on the door
body between the expansible vessel and the door locking
parts and formed with a threaded socket and a threaded
spindle extending into said socket and supporting the
door locking parts, whereby the latter may be manually
moved into and out of engagement with said holding
elements to thereby lock and unlock the door.

12. A door locking improvement as specified in claim
11 comprising rigid parts mounted on the door body for
engagement by said abutment and preventing injurious
coln-t'act of the latter with the flexible walls of said ves-
sel.

13. A door locking improvement as specified in claim
1, comprising an abutment between the expansible vessel
and said locking parts and means for suspending said
abutment with freedom to oscillate about an ‘axis laterally
displaced from the central portion of said abutment so
that on a decrease in the pressure in the expansible ves-
sel, said abutment moves toward the door body in a
pendulum-like manner and thereby collapses the expan-
sible vessel and unlocks the door.

14. A door locking improvement as specified in claim
1, comprising means interposed between the door body
and the expansible vessel providing insulation against
heat transfer by conduction to said vessel and screening
the latter against heat radiation from the door body,
thereby making it possible to use an expansible vessel
having its wall formed by non-metallic elastic material.

15. A door locking improvement as specified in claim
1, in which the door body is provided with a plurality of
door locking units each including an individual expansible
vessel with a valved connection thereto, whereby the pres-
sure locking forces created by the different expansible
vessels may be independently regulated.

16. A door locking improvement as specified in claim
15, in which the different expansible vessels have dif-
ferent cross-sectional areas transverse to the direction
of thehir respective locking forces.

17. A door locking improvement as specified in claim
1, in which said expansible vessel has its entire wall
formed by integrally connected metallic parts.
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