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This invention relates to an apparatus for, guiding and
hermetically sealing a closure member against an opening
in a housing or chamber. More particularly it is directed
to a system including in combination means for closing
and sealing openings of relatively large areas against air
pressures approaching atmospheric pressure..

The difficulties in providing hermetically sealed closures
generally increase as the size of the opening to:be closed
increases. ' In the case:of relatively large chamber such as
the retort chambers employed in vacuum  precooling
processes for preserving perishable products, for example,
the openings  to these retorts must necessarily’ be of a
reasonably large area to-facilitate movement of the prod:
ucts into and out of the retort. Since these retorts are
usually evacuated to an extremely low pressure, the
closure member or door itself must be of sufficient strength
to withstand the-atmospheric pressure acting on it. This
results in relatively massive type doors. In order to insure
effective hermetical sealing of this door against the: retort
opening, it is important that substantially equal forces be
applied and maintained against the door. It is also de-
sirable however that such a door be easily moved from
open to closed position and vice versa.

It is accordingly a primary object of the present in-
vention to provide a combination door guiding and seal-
ing mechanism that is rugged and thoroughly reliable and
wherein certain portions of the specific sealing means are
also employed for guiding the door in moving from its
open to closed position.

Another object is to provide for a mechanical advan-
tage in the sealing mechanism whereby a larger force may
be exerted against the door than is necessary to operate
the mechanism.

A further object is to provide means for exerting uni-
form forces at spaced portions of the door simultaneously
to insure a uniform sealing over the entire periphery of
the opening.

In accordance with the invention there is provided a
closure member having guiding flanges along opposite
side edges defining channels adapted to receive roller ele-
ments. Each roller element is rotatably mounted on a
bell crank type of lever in turn pivoted to a stationary
frame such as the retort or chamber which is to be sealed.
Another portion of the bell crank lever is pivotally
coupled to an actuating rod which serves to swing the bell
crank lever about its stationary pivot point to move the
roller with a mechanical advantage as to force over a
small arcuate distance. Since the roller is confined within
the channel defining an edge of the door, the whole door
will be moved in a direction normal to the plane of the
opening. A suitable seating gasket is provided about the
periphery of the opening against which the door is urged
by the roller.

In a preferred embodiment of the invention, four such
bell crank members and associated roller elements are
provided, one adjacent each of the four corners of the
opening. Suitable actuating rods couple the bell crank
levers together so that a single actuating force will operate
to pivot the bell cranks all simultaneously and insure
that a substantially equal force is applied to all four
corner portions of the door simultaneously. Preferably
a hydraulic cylinder and piston rod arrangement is em-
ployed for actuating these rods. The same roller elements
.and edge channels provide a track permitting the door to
be moved laterally in its own plane with negligible fric-
tion to expose the opening.

2

A better understanding of the invention will be had by
referring to the accompanying drawings in which:

Fig. 1 is a perspective view. of a retort chamber includ-
ing at one: end a door and sealing apparatus designed in
accordance with a preferred form of the invention;

Fig: 2 is-an enlarged elevational view partly in section
of the door sealing mechanism;

Fig. 3 is a still larger view of one of the bell crank
levers and roller elements employed at one corner portion

o of the door; and
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- end of the cylinder to the other.

Fig. 4 is a cross-sectional plan view as seen along the
lines. 4—4 of Fig. 3.

Referring to Fig: 1 there is shown a retort chamber 10
adapted-to: be' closed and hermetically sealed’ at one end
by a door member 11. In the preferred form of the in-
vention the door member 11 is moved: laterally in- its- own
plane i a vertical direction to expose-the opening- to- the
retort by means of a hoist cable 12 and a' hoisting' mechi-
anism designated generally by the numeral 13:

To. move- the door 11 into sealing position- once- it has
closed the opening, there is provided a power means com-
prising a- hydraulic cylinder ¥4 including a piston and
piston rod coupled to, suitable actuating rod members:
Hydraulic fluid is fed to- the cylinder 14 through: small
conduits 15 and’ 16 to- move the piston therein from- one
The various actuating
rods are coupled to upper bell crank type levers 17 and
lower bell crank type levers 18 disposed at the upper and
lower corners of the retort chamber 16:

As shown more clearly in Fig: 2; the door 11 includes
along each longitudinal edge a channel: member 20: pref-
erably in the form of an I-beam. which: may: constitute
an integral: part of the door censtruction. The: channel
member 20 includes- at least one flange: 20/ defining: one
of the channel walls and adapted to guide a roller element
21, as shown clearly in Fig. 4.

The roller 21 is rotatably mounted on the bell crank
type lever 17 at a position intermediate the ends of the
bell crank lever. The lower righthand end of the bell
crank is pivotally mounted to a stationary frame, such as
the frame of the retort chamber 1%, by means of a
mounting support 22. The upper end of the bell crank
17 is in turn pivotally coupled to an actuating rod 23, the
other end of the rod 23 being connected to a lever 24.
The two levers 24 at opposite edges of the chamber are
mounted on a rock shaft 24a, so as to swing in unison.
Also pivotally secured to one of the levers 24 is one end
of a piston rod 25 connecting to a piston within the cylin-
der 14. The cylinder 14 is pivotally mounted on the sup-
port 26 in order that the slight arcuate motion of the pis-

} ton rod end can be accommodated by small arcuate move-

ments of the cylinder 14. The actuating rod 23 may in-
clude a turnbuckle as shown for adjusting its length.

A third end portion of the bell crank lever 17 is piv-
otally secured to a tie rod 28 as at the pivot point 29, the
lower end of the tie rod 28 pivotally connecting to the
lower bell crank lever 18 as at 3¢, The lower bell crank
lever 18 similarly mounts a roller element 31 as at the
pivot point 32 and is similarly pivoted to a stationary
supporting member 33,

As clearly shown in Figs. 3 and 4, the periphery of the
opening in retort chamber 10 is provided with a gasket
34 against which the door is urged.

The operation of the door sealing apparatus will be
readily understood from the foregoing. In the unsealed
position of the door as depicted in Fig. 2 the hoisting
mechanism 13 may easily and with negligible friction raise
or lower the door 11 to expose or close the opening in
the retort 10. It is to be noted that the various roller
elements 21 and 31 serve to guide the passage of the door
between its open and closed positions. When it is de-
sired to seal the door after it has been lowered into clos-
ing position, suitable hydraulic fluid is introduced into
the inlet conduit 15 of cylinder 14 to move the piston rod
25 to the right, as shown in Fig. 2, thereby moving the
actuating rod 23 longitudinally to swing the bell crank
levers 17 about their stationary pivot points 22. This mo-
tion also moves the lower bell crank levers 18 by virtue of
the tie rod 28 connected therebetween.

As shown in phantom lines in Fig. 3, movement of the
bell crank lever about its staticnary pivot point causes the
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roller elements 21 to move to the right against the side
flange 20’ with a considerably greater force than that
applied to the upper pivot point of the bell crank 27 by
the actuating rod 23. This greater force results from the
fact that the pivotal mounting for the roller element 21
is considerably closer to the stationary pivot support
mounting 22 than to the upper pivot coupling at 27 re-
sulting in a mechanical advantage inversely proportional
to the ratio of these distances. The action of the roller
21 against the side flange 20’ defining the side of the
channel 20, is to move the door in a direction normal to
the plane of the opening in the retort 10, against the
peripheral gasket strip 34. The engaging force as pointed
out above, is considerably greater than the power supplied
to the actuating rod 23 and is quite sufficient to maintain
a hermetically tight seal. :

When it is desired to remove the contents of the cham-
ber 10, the actuating hydraulic cylinder 14 is fed with
hydraulic fluid through the inlet conduit 16, the fluid on
the other side of the piston passing out through the con-
duit 15. This action moves the piston rod 25 to the left
as seen in Figs. 2 and 3, to swing the bell crank levers
17 and the corresponding lower bell crank levers 18
counter-clockwise about their stationary pivot points and
thus cam the door 11 away from the opening a sufficient
distance to enable the door to be raised by the hoisting
mechanism 13.

It is thus seen that the present door sealing mechanism
affords the dual functions of providing rollers for guiding
lateral movements of the door to expose the opening in
the retort 18 and also to move the door in a direction nor-
mal to the plane of the opening to effect an air-tight seal.

Furthermore, the apparatus permits a relatively large
force to be exerted for the sealing function by virtue of
the bell crank arrangement and the strategic location of
the pivoting points and mountings for the guiding roller
elements.. It will also be noted that the various tie-rod
connections 28 permit all four corners of the door to be
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urged simultaneously against the sealing gasket 34 with
substantially the same amount of force.

I claim:

1. In an apparatus for. hermetically sealing a door
against a sealing gasket about the periphery of an opening
into a chamber, means for trging with substantially equal
force the opposite longitudinal edges of said door into
engagement with said gasket comprising: channel mem-
bers on opposite edges of the door, each having a pair of
longitudinal roller guiding flanges; rollers adapted to roil
in ihe channels in engagement with said roller guiding
flanges; a bell crank lever rotatably mounting each roller
and pivotally secured to the chamber; a longitudinally ac-
tuating rod member pivotally connected to another portion
of each bell crank lever; and power means for moving said
rod members to swing said bell crank levers about their
pivot points which are secured to the chamber, whereby
each roller is caused to bear against a guiding flange of
its channel member to move the door in a direction
normal to the plane of the opening against the sealing
gasket. ‘

2. An apparatus according to claim 1, in which there
are provided at least four bell crank levers, one disposed
adjacent each of the four corners of said chamber open-
ing, means interlinking said bell crank levers to operate in
unison, said door being adapted to be moved laterally in
its own plane to expose said opening, the rollers serving
to guide said lateral movement of the door.

3, An apparatus according to claim 1, in which said
power means comprises a hydraulic cylinder, and piston
rod arrangement, and means coupling said piston rod to
said actuating rod members.
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