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ABSTRACT OF THE DISCLOSURE

An outwardly swinging door in association with an in-
ternally pressurized building and coupled to a piston or
vane subjected to the internal pressure normally to hold
the door closed. The manner in which the door is coupled
to the vane is such as to exert a non-uniform closing force
which is greatest at and near the closed position of the
door.

Brief summary of the invention

This invention is directed in particular to the art of air
inflated structures which depend upon internal air pres-
sure to retain their structural integrity. In such an ar-
rangement, it is desirable to minimize the loss of internal
air ‘incidental to door opening and closing action. With
regard to this, the present invention is concerned with an
airlock assembly,

A further problem and one which does not relate to the
airlock is the provision of emergency door exits required
by ordinance. Usually, the requirements necessitate an
outwardly opening door which operates with a minimum
of effort or manipulation. In an internally pressurized
environment, it will be appreciated that an emergency
door raises certain problems. For example, the door when
closed will be subjected to considerable opening force
due to the internal pressure. If this internal pressure is
counterbalanced by a spring of sufficient strength to over-
come the pressure, the door will be exceedingly diffi-
cut to open beyond that point at which the internal pres-
sure ceases to exert any substantial door opening effect.
On the other hand, a door held closed-by a conventional
panic lock will, when released, fly open and will require
substantial effort to reclose. : :

The present invention involves basically an arrange-
ment in which the internal pressure itself is used to hold
the door closed and which tends to counterbalance the
internal pressure against the door at and near the closed
position. . :

‘It is a primary concérn in connection with this inven-
tion to provide an improved form of door and means as-
socianted with the door ad acted upon by differential fluid
pressure serving to return or maintain the door in its
closed position against the differential fluid pressure act-
ing thereagainst. .- o -

Ahnother object of this invention is to provide an im-
proved structure as aforesaid incorporating a door and a
movable vane, both operated upon by differential fluid
pressure, there being link means joining the door to the
vane and effective therewith to increase the door-closing
force as the door is-moving toward its closed position
and vice versa. ‘ - T

Another object of this invention resides'in the pro-
vision-of an improved structure as aforesaid wherein the
link means is in the form of pivotally interconnected strut
members and a reaction member normally allowing the
strut members to reside in over-center relation to there-

by constrain the strut members to act as a compression -

or- tension element: joining the door and the vane, and
wherein a cam plate is provided for cooperation with the
reaction member to gradually move the strut members
to and past dead center as the door is moved away from
its, closed position to thereafter allow these strut mem-
bers to pivot relative to each other in substantially un-
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restrained fashion so as to substantially completely de-
stroy their compression or tension transmitting effect, all
to the end that the door and vane are interconnected for
conjoint movement only in that region of movement of
the door where it is at or near its closed position.

A further object of this invention is to provide an
assembly according to the preceding object wherein
spring means is associated with the strut members to co-
operate with the aforesaid over-center strut arrangement
to provide a return force on the door which does not
abruptly terminate when dead center is passed.

Another object of this invention is to provide an im-
proved airlock structure incorporating door assemblies as
above described.

Other objects and advantages of the invention will ap-
pear from the specification hereinafter and the accom-
panying drawings, wherein:

FIG. 1 is a horizontal section taken through an airlock
structure and a portion of an adjoining building con-
structed in accordance with the present invention;

FIG. 2 is an enlarged horizontal sectional view illus-
trating the details of the link means according to the pres-
ent invention;

FIG. 3 is a horizontal elevational view taken substan-
tially along the plane of section line 3—3 in FIGURE 2
showing further details of the link means;

FIG. 4 is a vertical section taken substantially along
the plane of section 4—4 in FIGURE 1 and illustrating
the vent means for the chambers housing the vane mem-
bers;

FIG. 5 is a vertical elevational view taken substantially
along the plane of section line 5—5 in FIGURE 1 illus-
trating the mounting of one of the doors; and

FIG. 6 is a vertical elevation taken substantially along
the plane of section line 6—6 in FIGURE 1 showing the
air access door mounting arrangement.

In what follows, the basic concept of a pressure bal-
anced door is described in conjunction with an airlock
assembly. Tt is to be understood, however, that an out-
wardly swinging emergency door separate and apart from
any airlock feature may be installed by simply mounting
one of the airlock doors at a suitable site in the building.
In such a case, no external handle would be provided on
the door whereas it is easily opened from inside simply by
pushing against it. The amount of force required is mini-

. mal but, at the same time, the door will automatically
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close when released.

With reference at this time more particularly to FIG-
URE 1, the reference character 10 indicates in general a
building construction which may taken any desired form
such as for example it may be in inflatable type of build-
ing construction maintaining its shape and structural
rigidity by virtue of internal air pressure to which the
enclosure defined by the building is constantly maintained,
as will be understood by those skilled in the art. The ref-
erence character 12, on the other hand, indicates in gen-
eral an airlock assembly constructed in accord with the
principles of this invention. The airlock assembly pro-
vides means for entrance and egress and defines a sec-
ondary enclosure 14, as distinct from the enclosure 16
defined by the building structure 10, the secondary en-
closure being adapted in a manner hereinafter more par-
ticularly pointed out, to isolate the building enclosure 16
from ambient atmosphere and minimize leakage of in-
ternal pressurizing fluid from the interior of the building
10 during entrance or egress.

- The airlock structure 12 consists essentially of oppo-
sitely disposed side walls 18 and 20, a top wall 22 (FIG-
URES 4-6); an inner end wall 24 having an access open-
ing and hingedly mounting, as by a suitable frame mem-
ber 26 and associated hinge 28, an access door 30 for the
interior 16 of the building 10 and swingable inwardly into
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the airlock structure 12, as indicated by dashed liges in
FIGURE 1. The airlock structure 12 also includes an
outer end wall 32 provided with an access opening and
hingedly mounts an exterior door 34 which swings out-
wardly as shown, the structure having a suitable jam
member 36 and associated hinge 38 mounting the door
34, substantially as is shown.

The airlock structure also includes first and second
chambers 40 and 42 defined between the outer wall struc-
ture 44 and the wall 20 spaced therefrom and by the as-
sociated top wall 22 and the corresponding inner wall
members 46 and 48. The chamber 4€ is vented to the
interior of the building 10 as by foraminous member 50
(FIGURES 1 and 6). The second chamber 42 is similarly
vented but to ambient atmosphere by means of the
foraminous means 52 (FIGURES 1 and 5).

The operation of the airlock structure is, in general,
quite conventional. That is to say, the building structure
16 is subjected to some internal fluid pressure which is
greater than the ambient atmosphere exterior to the
building and the airlock structure 12. The interior 14 of
the airlock structure 12 will normally be at ambient pres-
sure so that a differential pressure will be acting upon the
access door 30. This differential in pressure will tend to
open the door 30 and permit the fluid to escape from the
interior of the building into the airlock structure 12. This
invention concerns means for preventing this from occur-
ring. Similarly, should the interior 14 of the airlock struc-
ture 12 be subjected to the same pressure or substantially
the same pressure as the interior 16 of the building 19,
as when a person leaves the interior of the building and
enters the airlock structure 14, thus inescapably pressuriz-
ing the interior 14, a differential pressure will then be
acting upon the exterior door 34 tending to force this door
open. This invention also concerns means for preventing
this from occurring relative to the exterior door 34.

Reference will be had now to FIGURES 2 and 3 to
illustrate the details of the means for preventing unwanted
motions of the door 39. In these figures, it will be noted
that the inner side of the door 30 is provided with a
mounting bracket member 86 having an outsianding ear
58 fixed thereto. A pair of link members 60 and 62, joined
as by the fastener 64 and intervening spacer 66, straddie
the ear 58 and are pivotally joined thereto as by a shaift
member 68. A pair of torsion springs 70 and 72 have each
one end thereof received in a notch in a respective end
of the shaft 68 as is clearly shown in FIGURES 2 and 3
and the opposite ends thereof are provided with hook
portions 74 and 76 which engage over the members 69
and 62 serving normally to urge these members in a
counterclockwise direction when viewed as in FIGURE 2,
the purpose of which will be presently apparent. Obvious-
1y, the shaft 68 must be fixed to the ear 58 to prevent rota-
tion of the shaft 68. A link pin 8€ is carried by the free
ends of the members 60, 62 and a further member 82 is
pivotally joined to the members 60 and 62 in the manner
indicated most clearly in FIGURE 3. The free end of the
member 82, in turn, carries an eye member 84 which
may have a threaded stem 86 engaged with the member
82 for adjustment purposes. The eye 84 engages a pivot
pin 88 carried by the ears 90 of a bracket 92 fixed to one
side of a vane member 94, see particularly FIGURE 2.
The vane 94 is hingedly mounted as at 100 to the airlock
wall 20 and is located within the chamber 40 it being
seen, from FIGURE 1, that the free edge of the vane 94
swings in close proximity to the wall member 46 which is
arcuate as shown.

Thus, the vane 94 effectively divides or partitions the
chamber 40 with one side of the vane 94 being communi-

cated with the interior 14 of the airlock structure by

gratings 104, see particularly FIGURE 4, and with the
outer side of the vane 94 communicating with the interior
of the building 10 through the grating or foraminous
means 50 previously described. Thus, there is a differential
pressure acting on the vane 94 which will be the same as
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the differential pressure acting upon the access door 30.

The link member 82 carries a bracket 106, see FIG-
URE 2, which in turn mounts a roller member 108
adapted to bear against a cam plate member 116 fixed to
the wall 20 of the airlock, substantialiy as is shown. As
is clearly illustrated in FIGURES 2 and 3, the links 69,
62 and 82 are in an over-center relationship when the
door is closed (full line position). The purpose of the
roller 108 and cam 110 is to allow this over-center posi-
tion as shown, but to move the two links when ultimately
passed over-center position as the door is first swung to-
ward open position and vice versa. As previously de-
scribed, the springs 70 and 72 normally urge the link 60, 62
counterclockwise as shown in the drawing and when the
roller 108 has passed beyond contact with the cam plate
116, the springs 70 and 72 tend to prevent the two links
from buckling. The differential pressure acting on the vane
94, however, exerts sufficient force on the vane which re-
sists movement thereof as imparted by the links so that a
buckling action does take place as is shown in dashed
lines. The net result is that the movement of the vane 94
is substantially uniform with respect to the door 30 only
at the very beginning of door opening movement. The
vane 94 passes through only a short arc before further
motion is arrested. By this time, however, the over-center
relation of the links is broken and continued opening of
the door causes further buckling of the links and is re-
sisted only by the action of the springs 70, 72, the roller
simply pivoting away from the cam plate about the then-
fixed pivot point 88. This is illustrated in FIGURE 1 by
full and dashed lines for the components under considera-
tion,

During the initial movement of the door, it will be
clear that the links 60, 62 and 82 are acting really only as
a compression strut, substantially as if they were rigidly
joined and not articulated by the member 80. Once, how-
ever, the dead center position is passed, the action of the
springs 70 and 72 takes over. The net result is that while
the door is near the region of being closed, the movements
of the vane 94 and the door 30 are substantially uniform
and, therefore, the greatest door-closing force is exerted.
There again, the door closing force progressively dimin-
ishes as the door is continued to be moved toward its open
position. This counteracts very closely the forces acting
on the door due to differential pressure and still leaves a
net return force acting on the door to close it when re-
leased. The action is, of course, reversed when the door
moves toward closed position and assures that the door
will be positively closed to minimize leakage of the inter-
nal pressurized air.

The same action applies for the door 30 and its asso-
ciated vane 130. The chamber 42 contains a vane 130
hingedly mounted as at 132 and the opposite sides of this
vane are communicated respectively with ambient atmos-
phere through the grating 52 previously described and the
grating means 134 on the wall structure 28, see particu-
larly FIGURE 4. As before, the free edge of the vane 130
runs in close proximity to the arcuate wall portion 48 in
part defining the chamber 42. As was the case in conjunc-
tion with the door 30, the door 34 is provided with a
bracket 136 which mounts the link means 138. The link
138 corresponds to the members 60, 62 of FIGURES 2
and 3 whereas the link 140 corresponds to the link mem-
ber 82 of FIGURES 2 and 3. The vane 130 is normally
disposed in the full line position shown in FIGURE 1 as
opposed to the normal full line position of the vane 94.
The cam plate 142 for the roller assembly 144 carried by
the link 140 is mounted on a suitable post or support
member 146 which is, of course, fixed and stationary. The
operation as between the door 34 and the vane 130 is in
all of the respects, identical with the operation previously
described in conjunction with the door 30 and the vane
94.

Iclaim:

1. A building construction comprising, in combination:
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an enclosure subjected to internal fluid pressure and
having an access opening,

a door normally closing said access opening and hinged-
ly mounted for opening movement relative to said
access opening in a direction outwardly of said en-
closure,

and means for holding said door closed against the
action of fluid pressure thereagainst, said means com-
prising a chamber communicating both with the in-
terior of said enclosure and with an environment ex-
ternal to said enclosure and of fluid pressure less
than the fluid pressure within said enclosure, a vane
movably mounted within said chamber and subjected
on opposite sides thereof to the internal pressure of
said enclosure and the fluid pressure of the external
environment, and actuating means joining said access
door to said vane for exerting a closing force on the
access door which lessens as the door is opened.

2. The building construction according to claim 1
wherem said actuating means comprises two elements
pivotally connected respectively to the door and the vane
and pivotally connected to each other:

spring means urging said elements to swing toward the
door and vane to which they are respectively con-
nected,

and cam means acting on said elements allowing the
elements to assume an over-center position when the
door is closed.

3. The construction according to claim 2 wherein said
cam means comprises a fixed reaction plate, a bearing
member fixed to that link member joined to said vane,
said reaction plate being positioned for engagement by
said bearing member only when said access door is near
its closed position.

4. In combination with a door hingedly mounted for
movement between open and closed positions:

a fluid pressure operated vane hingedly mounted for
swinging movement about an axis closely adjacent
the hinge axis of said door,

a pair of elongate links, one pivotally connected at
one end thereof to said door and the other pivotally
conected at one end thereof to said vane, and said
links being pivotally connected to each other at their
proximal ends,

an abutment member carried by one of said links,

a fixed reaction plate engaged by said abutment mem-
ber when said door is closed, said reaction plate
being positioned to disengage said abutment mem-
ber as said door is swung toward its open position,

and spring means acting on one of said links normalily
urging said abutment member toward said reaction
plate.

§. A building construction comprising, in combination:

a building enclosure subjected to internal fluid pres-
sure and having an access opening,
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an airlock structure joined to said building enclosure
and defining therewith a secondary enclosure com-
municating with the interior of said building en-
closure through said access opening, said airlock
structure having an exterior opening leading to
ambient atmosphere which is at a lower fluid pres-
sure than the internal fluid pressure of said building
enclosure,

an access door normally closing said access opening,

and hingedly mounted for opening movement relative
to said access opening in a direction into said sec-
ondary enclosure,

an exterior door normally closing said exterior open-
ing and hingedly mounted for opening movement
relative to said exterior opening in a direction out-
wardly of said secondary enclosure,

said airlock structure including a pair of chambers,
each having an opening communicating with said sec-
ondary enclosure, one of said chambers having an
opening communicating with the interior of said
building and the other having an opening commu-
nicating with ambient atmosphere, a vane hingedly
mounted in each chamber and each such vane sepa-
rating its respective chamber to isolate the aforesaid
openings therein, :

link means connecting that vane in said one chamber to
said access door and link means connecting that
vane in said other chamber to said exterior door.

said link means comprising two elements pivotally
connected respectively to the door and the vane and
pivotally connected to each other,

spring means urging said elements to swing toward the
door and vane to which they are respectively con-
nected,

and cam means acting on said elements allowing the
elements to assume an over-center position when

the door is closed.
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