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This invention relates to door closures and, more par-
ticularly, to fasteners for door closures.

Tn closures for sterilizers, autoclaves, and the like which
are designed to contain high pressure gases, it is necessary
to seal and firmly clamp the door at several places around
its periphery by a mechanical clamping means. When
the ordinary type clamp having radially disposed arms is
used, some of the generally radially disposed members will
invariably exert a greater clamping force than otbers due
to mechanical inaccuracies and manufacturing tolerances
of the parts. This results in some of the clamping mem-
bers exerting a considerable force while others exert hardly
any force. This obviously results in an uneven clamping
of the door.

1t has been discovered that by providing fulcrums in the
form of balls or cylinders for the arms to swing on and
by making the part of the arm or the part of the door en-
gaged by the arm of ductile material, an excessive force on
any one of the clamping members will cause the particular
fulerum ball supporting that arm to brinell itself into the
ductile material.

When the door is clamped thereafter, the inaccuracies
of the arms will be compensated for by the balls and all of
the clamping members will exert a uniform clamping force
when the door is clamped thereby. The ductile material
is thus self-compensating and gives the effect of a hydrau-
lic clamping mechanism wherein all of the clamping mem-
bers are clamped by a substantially equal force.

By controlling the hardness of the material, the ball can
be made to brinell more or less deeply with a given force.
Thus, the closure can be designed to adapt itself to a vari-
ety of applications.

It is contemplated within the scope of this invention to
use a cylinder as a fulcrum member. A cylinder has ad-
vantages over a ball as a fuicrum in certain applications;
however, in other applications, a cylinder may introduce
a torsional force on the radiating arm and, in such appli-
cations, a ball may be used.

1t is, accordingly, an object of the present invention to
provide an improved door assembly.

Another object of the invention Is fo provide an im-
proved clamping device and closure combination.

A further object of the invention is to provide an im-
proved combination closure clamping means and auto-
clave.

Stil] a further object of the invention is to provide a door
assembly which is simple in construction, economical in
manufacture, and simpie and efficient to use.

With the above and other objects in view, the present
invention consists of the combination and arrangement of
parts hereinafter more fully described, illustrated in the
accompanying drawing and more particularly pointed out
in the appended claims, it being understood that changes
may be made in the form, size, proportions, and minor
details of comstruction without departing from the spirit
or sacrificing any of the advantages of the invention.

In the drawing:

FIG. 1 is an end view of an autoclave showing an im-
proved door and clamping assembly according to the in-
vention in position thereon;

FIG. 2 is an enlarged view of a door and clamping
means;

FIG. 3 is a cross sectional view taken on line 3—3 of
FIG. 2; and
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FIG. 4 is a partial view of another embodiment of the
invention,

Tow with more specific reference to the drawing, an
autoclave 58 is showa in the embodiment of FIGS. 1to 3.
The autoclave is of the usual type supported on down-
wardly extending legs and having a door 1. The door 1
is made of a round disk or plate like member having a
groove on the inside thereof adjacent to the peripheral
edge which receives an O-shaped door gasket 23. The
door could be square, rectangular, or any other suitable
shape within the scope of the invention. Any suitable
gasket could be substituted for the member 23. The door
will be made up of a sufficiently heavy material so that
it can withstand the necessary pressures which are likely
to be exerted on it.

The door clamping mechanism for clamping the door
1 in place is made up principally of the six arms 6 which
radiate from a ceniral hub 29. The six arms are disposed

stween spaced posts 17 and under a retainer roll 18 and
rest on a fulcrum ball 16, The fulcrum balls 16 are made
of 2 hardened material such as hardened steel and they
are supported in retainers 18 which form a nest for each
ball,

In practice, the material of the arms directly over the
1alls could be made of ductile metal such as aluminum
or soft iron so that when an excessive force is exerted on
any one of the arms, the ball supporting that arm will
brinell itself into the material of the arm, thereby effec-
tively lowering the fulcrum and thereby reducing the load
on that arm and distributing the load equally to the other
arms. ‘The bali could also rest on the door itself if the
door is made of a snitable ductile material so that the ball
would brinell itself into the door.

Ths door 1 has a central hole therein which receives the
central hub 29. The central hub exiends through the cen-
tral opening in the door 1 and is clamped thereto by means
of a fiange 3 which is integral with the central hub 29. The
flange 3 has spaced holes which receive ring retainer studs
4. The central bole in the door is counterbored to receive
a sealing ring 2 which forms a seal between the hub and
the door.

The hub 29 has a cylindrical portion 38 which slidably
receives a hub retraction member 5. The hub retraction
member 5 is generally cylindrical and has an external pe-~
ripheral groove 31 which receives the inner ends of the
arms 6. Pins 3 extend through holes in the arms as well
as through the upper flange of the retraction member 5.
Fach arm 6 has a counterbore 32 therein which receives
aspring 7. The springs 7 urge the inner ends of the arms
6 to swing arcund the fulerums to the position shown.

The outer part of the retraction member 5 has a first
counterbore 33 and a second counterbore 34. The first
counterbore 33 is of equal dimension with a counterbore
35 in a handwheel 13. A thrust bearing 1% is received
in the counterbore 35.

The handwheel 13 has an inner flange which is received
in the second counterbore 34. A retaining ring 14 is dis-
posed in an internal groove in the flange of the hub re-
traction member 5. The ring 14 overlies the flange of the
handwheel 13 and holds the handwheel in position. The
handwheel 13 rotates between the retaining ring 14 on
one side and the thrust bearing 11 on the other.

The outer end of the hub 29 is threaded as indicated
and it threadably receives an insert sleeve 12. -The insert
sleeve 12 has a flange 27 which acts as a stop for the
handwheel 13. When the handwheel 13 is rotated to
move the sleeve 12 toward the door 1, the handwheel acts
through the thrust bearing 11 and forces retraction men:-
ber § toward the door. This causes the arms 6 to swing
about the fulcrum balls 16.

A cap 26 is attached to the hub 29 by means of a cap
screw 25. The cap screw 25 clamps a washer 36 be-



tween it and 7the hub 29.  The washer 36 is held against

rotation by a pin 28. Handles 19 are fixed to the hand-

wheel 13. The door 1 is swingably attached to the auto--

clave by means of a hinge 21 held to the door by cap
screws 22. - When the door is closed and the ends of
the arms 6-are -extended under a rim 37 and the hand-
wheel 13 is tightened by means. of the handles 19, the
door 1 will be clamped in sealed relation. : :

When the door is clamped for the first time, some of
the arms 6 may carry a greater load than others.” This
will result in non-uniform clamping.  When an excessive
force is exerted on the handle 19, the balls 16 supporting
those ‘arms which ‘are carrying more than their part of
the total load will brinell themselves into the arms or the
door itself, if designed as aforesaid. This will equalize
the load. When the door is subsequently clamped; the
arms. will exert equal forces. :

In the embodiment of the invention shown in FIG. 4,
a cylinder 116 is shown substituted for the ball 16 of
FIG. 3. The cylinder 116 is supported between reiainers
115 on a door 101 and engages an arm. 166, A cylinder.
may have certain disadvantages over a ball as a fulcrum;
yet, in some instances; it may have advantages,

The surface that the radial arm engages on the end of
the autoclave is, in essence, a plane. The surface which
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arm spaced from said fulcrum means and adapted to en-
gage a clamping means on a device to be closed. by said
~door, and means to exert a forcé on the end of each said
arm. remote from said means.to engage said- clamping
means whereby said arms exert. a non-uniform clamping
force on-said door, said fulcrum means comprising a mem-
ber made of ductile material and a relatively hard mem-
ber engaging said ductile material, said hard member
being adapted to brinell said ductile material ‘on ‘the one
of said arms carrying more clamping.force than the others
whereby the forces on said arms are equalized whereby
said means to exest a force on the ends of said arms is

- subsequently actuated.
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6."A door assembly comprising a door member, arm
members on one side of said door member radiating from
the center thereof, the outer end of éach said arm member
having means to engage a member on:a device to be

- ‘closéd, a fulcrum at an intermediate position on each said
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the opposite end of the radial arm engages-is also a plane. "

If the fulecrum between these two planes consists of an-
other third plane, it can create in the arm a torsiona] stress

between the fulcrum and the end ring as well as between .

the fulcrum and the plate at the door post.  ‘The presence
of a sphere as a fulcirum éliminates the possibility of this
condition between fulcrum and either surface. It is true
‘that there still can be a torsional stress but it is between
the ends of the radial arm and not between the fulcrum
and the end.

it might be advantageous to use an ordinary cylinder
as a fulcrum. . The cylindrical fulcrum could also brinell
in the ductile material of the arm and/or door. :
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arm-member between the said arm member and said door
member, and means to exert a force on each said arm
member to swing it about said fulcrum, said fulcrum com-
prising a member made of dictile material and a relatively
- hard member adapted to permanently brinell said ductile
material ' when a force thereon exceeds a predetermined
value whereby the load carried by each said arm member
is equalized whereby said means to exXert a force on said
arm -members is subsequently actuated,
"~ 7.°A door assembly -comprising a door, a plurality’ of
spaced arm members attached to one side of said door
-and radiating outwardly from the center thereof, folerum
means-adjacent-an end .of each said arin member, means

. on each said arm member spaced from said fulcrum means
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on each said arm member adapted to engage a clamping
means on a device to be closed, said arm' members, ful-
crum ‘means, and means-on said ‘arm members being
adapted to exert uneven clamping forces on:said device

>, --to be closed, and means to exert a force on the end:of each

The foregoing specification sets forth the invention-im:

its preferred practical forms but the structure shown is
capable of modification within a range of equivalents with:
out. departing from the invention which is to be under-
stood is broadly movel as is commensurate with' the ap-
pended claims. ] o :

The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows: -

1. A door assembly comprising a-door; a hub member
supported on one side of said door, at'least three spaced
arms, one end of each said arm: being, engaged- by said’
hub member, each said arm extending radially from said
hub member, a fulcrum member disposed between each
said arm and said door, means on each said arm to en-
gage a member on a device to be closed, said hub member
having means to force the ends of said arms engaged there-
by to move said ends relative to said door, and means
>ngaging each said fulcrum member holding -each said
fulerum member in fixed relation to said door for support-
ng said arm in spaced relation- to said door, said means
:ngaging each said fulcrum member being made of ductile
naterial whereby said means under any one-of said arms
1aving a greater force imposed thereon than the: others
s permanenily distorted by said fulcrum member engag-
ng it whereby the forces on said arms-are equalized when
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said arm member remote from said means to engage said
clamping means, said fulcrum means €ach comprising a
. ball made of relatively hard material and a seat for said
balls between: said arm members and ‘said door made of
relatively soft ‘ductile material, said ‘balls being perma-
nently brinelled into said ductile material when the force
thereon exceeds a predetermined value whereby the force
carried by each said arm member is equalized whereby
:said meansto exert a force on the ends of said arm mem-

- bers is subsequently actuated.

8. The assembly recited in claim 7 wherein said means

" to'exert a force on said arm members.comprises a hub
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aid means to force the ends of said arms is subsequently

ictuated. :

2. The assembly recited in claim 1 wherein sdid ful-
Tum members are balls, )

3. The assembly recited in claim 1 wherein said fulcrum
nembers are cylindrical in shape; .

4. The assembly recited in claim 1 wherein said ful-
rum members are round.

member having means engaging said arm members and a
threaded member for forcing said hub "member toward
said door: s

-9."An autoclave combriéing a hollow body having an .

opening at one end and a rim spaced outwardly from said
-body and extending-therearound, a door for said .opening,
said door comprising a plate like member having sealing
means thereon to engage said door, radially extending
arms.on the outside of said door; the outer ends of said
arms. underlying said’ rim, a fulcrum “ball. between an
intermediate- part of each said arm and said: door, each
said ball being disposed on ‘a member attached to said
door,: a_hub having a cylindrical part " and an: outer
threaded part, a hub retainer slidably received ‘on said
cylindrical  part, means on said retainer receiving an end

of each said arm, a handwheel threadably: received on

--said threaded part of said hub, and. a-thrust bearing be-
tween said handwheel and said retainer, said handwheel

~ being rotatable to exert a-force on said retainer by way
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5.'A door assembly comprising a door, a piurality’ of -

paced arms attached to one side of said door and radiat-
g outwardly from the center thereof, fulcrum  mears
djacent one end of each said arm, means on each-said
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of said thrust bearing whereby said retainer is forced to-

ward . said door; rocking said ' arms- about. said fulerum .

balls,

10. An autoclave. comprising a hollow body, a door, -

Said body having an opening at one end and a rim spaced
outwardly from said door ‘and ‘extending -therearound,
-said door comprising a plate like ‘member having ‘sealing
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means thereon to engage gaid rim, radially extending arms
on the outside of said door, the outer ends of said arms
underlying said rim, a fulcrnm ball between an intermedi-
ate part of each said arm and said door, each said ball
being disposed on a member attached to said door, a hub
attached to said door, said hub having a cylindrical part
and an outer threaded part, a hub retainer slidably re-
ceived on said cylindrical part, means on said retainer re-
ceiving an end of each said arm, a handwheel threadably
received on said threaded part of said hub, and means
between said handwheel and said retainer whereby a force
is exerted on said retainer when said handwheel is rotated
whereby said arms are rocked around said fulcrum balls.

11. An autoclave comprising a body having a doot
opening, opening means On said body spaced frem said
door opening for receiving the ends of arms, a door,
spaced, radially extending arms on said door having their
outer ends received under said opening means, a hub at
the center of said door attached thereto and extending
outwardly therefrom, a retainer slidably received on said

hub, a peripheral groove In said retaimer receiving the
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inner ends of said arms, pins extending through said re-
tainer and each said arm, a fulcrum between each said
arm and said door, ductile means engaging said fulcrums,
and means for urging the inner ends of said arms toward
said door whereby said arms rock around said fulcrums
and clamp said door to said autoclave, said fulcrums be-
ing adapted to permanently brinell said ductile means
when the force thereon exceeds a predetermined value 10
equalize the forces on said arms whereby said means for
urging the ends of said arms is subsequently actuated.
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