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UNITED STATES PATENT OFFICE 
2,296,313 

INTERNAL CLOSURE AND MEANS FOR 
OPERATING SAME 

Curtis W. Shields, Yonkers, N.Y. 
Application August 22, 1939, Serial No. 291,303 

(C. 220-36) 13 Claims. 

This invention relates to manually operable 
closures for sterilizers of the type shown in my 
U. S. Patent No. 1,015,847 wherein the closure 
comprises a dished, plate-like door carried at 
the middle of a bowed arm or bail which SWings 
on a pivotal axis located within the sterilizer Cen 
trally inward of the hand opening which is closed 
by the door. " 
One object of the invention is to dispense With 

certain exterior mechanism which formerly Was 
required to counterbalance and lock the closure 
member of my aforesaid patent in its various 
positions. ... ... --- - - - S. 

A further object is to eliminate the danger of a 
relatively sharp door edge sweeping downwardly 
across the hand opening of the sterilizer in a Way 
that may catch or strike the hand of the oper 
atOr. S. 

A further object is to provide ability for a 
closure having an annular, steam tight seat, to 
Swivel on the middle of its carrying arm in a man 
ner to eliminate the necessity for a given point on 
the closure seat always mating with the same 
point on the casing seat. This promotes a better 
distribution of Wear between the seat Surfaces 
and makes it possible to grind the Seat Surfaces 
as a corrective for any wear which may have 
taken place without removing the closure from 
the Swinging arm or bail which carries it. 
A further object is to provide a characteristic 

path of movement of the closure relative to its 
seat which shall to a maximum extent preclude 
scraping of the seat surfaces in the movements of 
the closure relative to the casing of the sterilizer. 
A still further object is to equipmy improved 

closure operating mechanism. With an external 
handle enabling all movements of the closure to 
be effected and controlled solely by a single hand 
of the operator so that the other hand will be left 
free for placing articles in the sterilizer or remov 
ing them therefrom... I preferably locate this 
handle so that the natural position assumed by 
the operator for manipulating the handle will 
cause him to be shielded from the burst of steam 
outwardly from the sterilizer that accompanies 
initial breaking of the steam seal at the closure 
seat followed by continued opening movement 
of the closure. 
Other objects relate to the provision of a SWiVel 

connection structure which enables the closure 
itself, as well as its carrying bail, each to be made 
an integral casting or part and yet to be readily 
assembled and disassembled by means of the con 
necting structure referred to. . . . . . . 
The foregoing and related objectives of these 
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improvements will further be explained in the fol 
lowing description of a preferred construction in 
which the improvements may be embodied, such 
description having reference to the accompany 
ing drawings wherein: 

Fig. 1 is a plan view of the body of the sterilizer 
showing its casing walls broken away and partly 
in section on the plane - in Fig. 2 looking in 
the direction of the arrows and ShoWing Only the 
bottom arm of the closure carrying bail. 

Fig. 2 is a view, looking at the front end of the 
sterilizer body, the closure being SWung clear of 
the hand opening and portions of the casing walls 
being shown in section on the plane 2-2 in Fig.1. 

Fig. 3 is a greatly enlarged fragmentary view 
of certain of the parts in Fig. 1 in the neighbor 
hood of the closure seat and its stop. 

Fig. 4 is an enlarged sectional view of the upper 
pivotal bearing for the operating shaft of the 
closure carrying bail. 

Fig. 5 is a perspective view of the closure carry 
ing bail detached. 

Fig. 6 is a fragmentary view of the parts shown 
in Fig. 1 with the closure door and its operating 
bail shown in central horizontal Section. 

Fig. 7 is an enlarged plan view of the parts 
which connect the closure and bail of Fig. 6 taken 
in section on the plane 7-7 in Fig. 8 looking in 
the direction of the arrows. 

Fig. 8 is a view looking at the structure of Fig. 7 
from the top of Said figure. 

Fig. 9 is an end view looking from the left at 
Fig. 7. 

Fig. 10 is a view taken in section on the plane 
0-0 in Fig. 7 looking in the direction of the 
aOWS. 

Fig. 11 is a view similar to Fig.6 showing the 
breaking of the steam Seal which accompanies 
the initial movement of the bail in opening di 
rection. 

Fig. 12 shows the same parts with the closure 
SWung to substantially half open position. 

Fig. 13 shows the same parts with the closure 
SWung to fully open position. 
As in the case of my aforesaid earlier patent, 

that much of the complete sterilizer is shown 
which comprises a cylindrical vessel having a 
dOne-Shaped front and a Spherical door or clos 
ure adapted to be supplied with Steam under 
pressure through pipes and passageways not 
herein shown. The vessel and the door may be 
of shapes other than circular but preferably of 
suitable shape to be capable of partaking of the 
benefits of these improvements. The vessel is 
herein shown to be formed by a cylindrical Outer 
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jacket wall joined in Steam-tight relation to 
an inner cylindrical chamber Wall leaving a 
Space 2 between said walls. Also joined steam 
tight. With the jacket Wall 0 is the dome-shaped 
head or front wall 3 carrying centrally thereof 
the casing ring 4 on which is machined the an 
nular conical seat 5 adapted to receive a mating 
Conical seat 6 provided on the outer surface of 
the door or closure indicated as a whole by 7. 
Closure , as shown, may comprise a dished 
plate-like casting having formed integrally there 
With or fixedly attached thereto the button 
headed trunnion 8 whose shank portion 9 is 
Of reduced diameter. 

Swivelled on trunnion 8 is a compound skel 
etonized connector structure referred to in cer 
tain of the claims as a coupling and indicated 
as a Whole by 20 composed of top and bottom 
Cam plates 2 and 2 each of which contains 
an elongated aperture 22 into which projects a 
Segmental portion and peripheral edge of the 
circular head on trunnion 8. This head over 
hangs its Shank 9 in a manner to retain the 
connector structure 2) while permitting it to 
SWivel bodily as a Whole relative to the closure 
7. The cam plates 2 and 2 flank and are 

fixedly secured to a bridge member 23 by means 
of bolts 24 which pass through clearance holes 
in Cam plate 2 and have threaded engagement 
With holes in cam plate 2'. The cam edge 25 
of bridge member 23 in Fig. 7 and the can edges 
26 of plates 2 and 2', while lying in relatively 
offset relation, form inclined ways Which are 
slidingly engaged With and Supported and guided 
by the enlarged median portion of bail 27 in a 
manner clearly apparent from Figure 10. Bail 
'chamfer 39 affords proper clearance to permit 
and limit closure tilting. 
AS shown most clearly in Figures 5, 7 and 10, 

this median portion of bail. 2 is provided at the 
front. With a transverse lug. 3 and at the rear 
With a transverse groove 32, the former riding 
'between the cam plates 2 and 2' of the con 
nector structure and the latter slidingly fitting 
the bridge member 23 So that the bail may slide 
freely between the left ends of ways 25, 26, 26 
and the right ends of said ways, in Fig. 7. The 
top and bottom shoulders 33 formed by notch 32 
slidingly engage With top and bottom marginal 
Surfaces of the bridge member 23 While the top 
and bottom shoulders 34 formed by lug. 3 slid 
ingly engage respectively With the marginal inner 
surfaces of top and bottom cam plates 21, 2 f' 
in a manner enabling the closure 7 to be Sup 
ported in a vertical disposition in forwardly off 
Set relationship to the vertically extending bail 
by Which it is carried. 

Bail 27 is pivotaly. Supported and anchored at 
its enlarged bottom end 40 by means of a round 
hole 35 therein. Which has bearing engagement 
on a pivot stud 36 fixedly secured against the 
inner surface of chamber wall ff by the nut 37, 
the bail end 40 resting upon the stud flange 38. 
The enlarged upper end of bail 27 contains 
the square aperture. 42 which as best shown in 
Fig. 4 is fixedly clamped to the squared bottom 
terminal 43 of a Wertical operating Shaft 44 haW 
ing a bearing in the fixed bushing 45 Which passes 
through both the chamber Wall and jacket 
Wall and is Sealed in Steam tight relation to 
both of these walls. A retaining nut 46 has 
threaded engagement. With the bushing neck Al 
as has also the packing cap 48 which may con 
tain any suitable packing material 49 for pre 
venting outward escape of steam from the ster 
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2,296,813 
ilizer. Fixed to the upper and outer end 50 of 
shaft 44 is the closure operating handle 5. A 
horizontal shelf 29 is rigidly supported inside the 
Sterilizer by any Suitable bracket 28 made fast 
to the chamber Wall f. 

Fig. 3 shows in enlarged detail a suitable shape 
and relationship of the closure and casing por 
tions in the neighborhood of seats 5, 6 at the 
point along these seats whereat is located a stop 
abutment 54 that projects from casing ring 4 
and may be cast integral therewith. Stop abut 
ment 54 includes a radially inward directed tongue 
axially Spaced from seat 5. This stop has a 
threefold function in connection with the move 
ments of the closure relative to its seat 5 as Will 
further appear from the following description of 
Operation. 
In Figures 1 and 6 the closure is shown as fully 

Seated in steam-tight relation to the casing ring 
4 with the bail 27 Swung as far as possible coun 

terclock Wise or toward the right by means of its 
Operating handle 5. When this handle is swung 
by the hand of the operator in a direction to open 
the closure, the initial increment of the corre 
SpOnding clock Wise SWinging movement of bail 
27 about its pivots 36 and 45 shifts the bail 27 
into a different relationship to closure T as in 
dicated in Fig. 11. This first results in the sep 
aration of Seats 5 and 6 only at and about the 
left side of the closure as shown in said figure. 
The closure so reacts to the initial movement of 
the bail because its seat 6 at the right side of 
the closure is at first held from any appreciable 
Separation thereat from Seat 5, seat 6 at this 
point being backed up by the casing carried stop 
54 which because of being radially inward di 
rected Overhangs the interior edge of rim of the 
cloSure. Since the mating seats 5 and 6 meet 
as conically disposed surfaces, it would be in 
possible for the closure to first move bodily and 
edgeWise toward the left in unison with the initial 
increment of bail swing toward the left because 
Of this initial retention of seat 6 close to seat 
5 in the neighborhood of stop 54. Hence the 

inWard pulling of the bail upon the closure as it 
Slides relative thereto along the inclined con 
nector Way 25 results in canting of the closure 
Seat relative to the casing seat and in the con 
Sequential one Sided seat separation shown in 
Fig. 11. 
At this point in the opening movement of the 

bail and closure, the closure as a whole becomes 
bodily free to swing edgewise in unison with the 
SWinging of the bail and hence further clockwise 
SWinging Of the bail to the position shown in Fig. 
12 Will carry with it the closure and without caus 
ing further relative movement between the bail 
and the closure. Thus the relationship of clo 
Sure and bail ShoWn in Fig. 11 prevails during 
Continued Opening movement of these parts until 
the leading edge or rim of the closure brings up 
abruptly against Some Suitable fixed obstruction 
or stop stationed inside of the sterilizer and which 
I have herein chosen to illustrate as the bracket 
28 rigid with chamber wall f and supporting 
the Sterilizer shelf 29. At the time of contact 
between the closure edge and bracket 28, bail 27 
Occupies its broken line position in Fig. 13. Fol 
lowing Such contact, bail 27 continues its clock 
Wise SWinging to full line position while the clo 
sure remains arrested against further edgewise 
travel. However, a counterclockwise turning mo 
ment With respect to plate relative to the bail 
27 and the relative movement between the bail 
and the closure plate which thus ensues. Swings 
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the trailing edge of the closure farther toward 
the right in Fig. 13, thus decreasing the angle X 
which in Fig. 13 represents the degree of incli 
nation of the plane in which the closure is dis 
posed relative to a line passing centrally through 
the radial stretch of the bail arms. 
This reduction of angle XI conveniently refer 

to as the “cocking' of the closure relative to 
the bail. It is brought about by the fact that 
the point on bracket 28 contacted by the rim of 
the closure thereafter serves as a fulcrum so that 
the continued movement of the bail from broken 
line position to full line position in Fig. 13 acts 
against the inclined Way 25 in a manner to draw 
the connector 20 toward the rear, or inwardly of 
the sterilizer. This “cocking' action I find to 
be of importance because it increases the clear 
ance between the seats 5 and 6 when the clo 
sure is returned to cover the hand opening 30. 
In the reverse or closing movement, the edge 

or rim of the closure approaches the overhanging 
stop 54, While the reduced angle X remains con 
stant and Such that the closure rim is assured 
free ability to enter between said stop 54 and 
the seat 5. With practically no rubbing of seats 
5 and 6 by any structure whatever. To facili 

tate this approach it will be noted that stop 54 
is inclined. A degree of constraint is imparted 
to the closure with respect to variation in angle 
X by the limited degree of clearance provided 
between the Ways 25, 26, 26, and the Surfaces of 
the bail which ride thereagainst. The tapered 
pocket-like space between seat 5 and stop 54 
is preferably such as shall just accommodate ad 
mittance thereto of seat f6 into free self cen 
tering engagement With seat 5. The least 
amount of needless clearance between the closure 
edge and the casing seat and stop is preferable. 
After the edge of the closure strikes stop 54, the 
bail continues to move counterclockwise, or to 
Ward the right from its position in Fig. 11 to its 
position in Fig. 6, the Wedging or camming ac 
tion of the bail against the inclined ways 26, 26 
forcing the seats 5 and f 6 together so that es 
cape of steam past these seats is arrested, the 
internal fluid pressure thus building up and act 
ing to maintain seats 5 and 6 even more tightly 
forced together for sealing opening 30 against es 
cape of steam. I may refer to shelf structure 28, 
29 as the opening stop and to lug 54 as the closing 
Stop. 
In the apparatus disclosed in my aforesaid pat 

ent, the closure is swung up and down with re 
spect to the hand opening instead of from front 
to side as in the present improvements and the 
action of gravity on the closure tended to tilt it in 
such direction relative to the bail as Was favor 
able to the maintenance of maximum clearance 
between the seats and consequent minimum 
scraping wear thereof. But accidental or pre 
mature abrupt dropping of the door edge across 
the opening was a source of danger to the hand 
or arm of the operator reaching into the sterilizer 
interior. Attempts to attain the desirable ad 
vantages of front-to-side closure movement over 
vertical closure movement which enables me to 
dispense with counterbalancing Weights, and at 
tempts to make possible the operation of a very 
hot closure solely by manipulating a single cool 
handle located remotely from the very hot con 
tents of the sterilizer, have been encountered by 
difficult problems which I believe to be solved 
for the first time by the devices and expedients 
disclosed. It will be noted that a right handed 
operator will naturally stand a little to the left 
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of the front center of the sterilizer in reaching 
and operating handle 5. Thus the operator will 
tend to be shielded from the steam exhausting 
from the sterilizer through hand opening 30 while 
closure T is in process of being opened. 
- In the matter of long life and low cost of serv 
icing, the ability of the closure 7 to swivel un 
restrictedly relative to bail 27 in a plane per 
pendicular to the axis of seat 5 permits regrind 
ing of the seat 6 against the seat (5 without re 
quiring the apparatus to be disassembled. How 
ever when disassembly is desired, this may readily 
be accomplished by reaching in through hand 
Opening 30 and removing bolts 24 when the clo 
Sure is positioned as in Fig. 13. By these im 
provements I am enabled, if desired for the fur 
ther advantages of minimum weight, to make the 
closure f entirely of die-drawn or spun sheet 
metal having a rolled or corrugated rim about 
its circular edge properly shaped to form seat 6 
and to protect the same against accidental con 
tacts and Scraping against seat 5 or other parts 
of the sterilizer casing. In this modification I 
may provide the trunnion 8 as a screw machine 
produced part attached rigidly, and if desired 
removably, to the sheet metal closure. 
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Within the Scope and spirit of this invention, 
Various departures from the exact shapes and 
arrangements of parts herein chosen to teach a 
preferred embodiment of the improvements will 
be suggested to those skilled in the art by this 
disclosure, and the appended claims are intended 
to cover all such departures and equivalents which 
fall fairly within the scope of their terms. 

I claim: 
1. In combination, a vessel casing having a 

hand opening, a seat on said casing extending 
about Said opening, a closure plate movable edge 
Wise to and away from a position to cover said 
Opening, a seat on Said plate adapted to mate 
With said casing Seat, an arm pivotally mounted 
to Swing about a vertical axis and carrying said 
plate at the free end thereof in a manner to 
permit limited tilting of said plate relative to said 
arm, and a stop inside of Said casing stationed 
in the arcuate path of opening movement of said 
plate as impelled by said arm so that said opening 
movement causes the edge of said plate to be 
thrust against said stop in a direction setting 
up With respect to said plate a turning moment 
relative to said free end of the arm thereby 
causing said plate to tilt relative to said arm into 
a cocked position better enabling said plate to 
clear Said casing seat When the plate is subse 
quently returned by said arm to its said covering 
position, 

2. In combination, a Wessel casing having a 
hand opening, a . Seat on said casing extending 
about Said opening, a closure plate movable edge 
wise to and away from a position to cover said 
Opening, a Seat on said plate adapted to mate 
With said casing seat, an arm pivotally mounted 
to SWing about a vertical axis and carrying said 
plate at the free end thereof in a manner to per 
(mit limited tilting and sliding of said plate rela 
tive to said arm, and a stop inside of said casing 
stationed in the arcuate path of opening move 
ment of Said plate is impelled by said arm so 
that said opening movement causes the edge of 
said plate to be thrust against said stop in a 
direction Setting up with respect to said plate a 
turning moment relative to Said free end of the 
arm thereby causing said plate to tilt and slide 
relative to said arm into a cocked position better 
enabling said plate to clear said casing seat when 
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the plate is subsequently returned by said arm 
to its said covering position. 

3. In combination, a vessel casing adapted to 
With stand internal fluid pressure and having a 
hand opening provided with a conical seat, an 
internal closure therefor having at its edge por 
tion a nating conical seat, a crank bail SWingably 
mounted within said vessel, a connector structure 
on said closure forming an elongated Slot slid 
ably engaged by said bail, and a Stop stationed 
on and projecting from the interior of said vessel 
near the edge of said hand opening including a 
tongue directed radially in Ward past said conical 
casing seat and spaced axially therefrom suffi 
ciently to admit said edge portion of the closure 
between said tongue and said casing Seat into a 
position permitting fluid tight mating of said 
seats, the said elongated slot being inclined rela 
tive to the path of Swing of the bail in a direction 
to cause One portion of the edge of said closure 
to part from said conical seat when Said bail is 
swung while another portion of said closure edge 
is held close to said seat by Said radially in Ward 
directed tongue. 

4. In combination a vessel casing adapted to 
Withstand internal fluid pressure and having a 
hand opening provided with a conical Seat, an 
internal closure therefor having at its edge poi 
tion a mating conical seat and movable edgeWise 
to and away from a position to cover said open 
ing, a crank bail swingably mounted within said 
vessel, a connector structure on said closure 
forming an elongated slot pivotally and slidably 
engaged by said bail, a closing stop stationed on 
and projecting from the interior of said vessel 
near the edge of said hand opening including a 
tongue directed radially inward past said conical 
casing seat and Spaced axially therefrom suffi 
ciently to admit said edge portion of the closure 
between Said tongue and Said Casing Seat into a 
position permitting fluid tight mating of said 
seats the said elongated slot being inclined rela 
tive to the path of Swing of the bail in a direc 
tion to cause one portion of the edge of said 
closure to part from said conical Seat When said 
bail is swung while another portion of said 
closure edge is held close to said seat by said 
radially inward directed portion of said tongue, 
and an opening stop inside of Said casing sta 
tioned in the arcuate path of opening movement 
of said plate as impelled by Said bail So that said 
opening movement causes the edge of said plate 
to be thrust against Said stop in a direction Set 
ting up with respect to Said plate a turning 
monent relative to said crank bail thereby caus 
ing said plate to tilt relative to said bail into a 
cocked position. 

5. The combination of a vessel adapted to 
withstand internal pressure and having a circular 
hand opening bordered by a stationary annular 
seat, an internal disc-like closure carrying an 
annular seat encircling a central horizontal axis 
of said closure and cooperative With said sta 
tionary seat, a crank-like member mounted to 
Swing about a vertical axis within said vessel in 
cluding a vertically elongated staff flanking the 
interior face of said closure and presenting fixed 
carrier shoulders near the central portion of said 
closure, a coupling for suspending said closure 
from said crank-like member constructed and 
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arranged to engage slidably with said carrier 
shoulders so that said crank-like member sup 
ports the Weight of said closure while permitting 
said member and closure to move relatively to 
each other in horizontal directions, and means 
connecting said coupling pivotally to said closure 
in a manner to restrict movement of said 
coupling relative to said closure to novement in 
planes perpendicular to the horizontal axis of the 
CIOSure. 

6. The combination defined in claim 1 in which 
the said coupling means has unlimited rotary 
movement relative to the Said closure about the 
Said horizontal axis of the latter. 

7. Structure for connecting and permitting rel 
ative movement between a closure and a carrier 
therefor, including in combination, a trunnion 
fixed on Said closure, guiding shoulders formed 
on said carrier, and means connecting said clo 
Sure and carrier constructed and arranged for 
swivel engagement with said trunnion and for 
sliding engagement with said shoulders. 

8. Structure as defined in claim 6, in which the 
Said trunnion comprises a button-headed post 
having a shank portion of reduced diameter co 
operatively engaging With the said connecting 
means in a manner to hold the latter and said 
trunnion Operatively together. 

9. Structure as defined in claim 6, in which the 
said trunnion comprises a, button-headed post 
having a shank portion of reduced diameter, 
and the said connecting means include spaced 
plates flanking said shank portion of the trun 
nion and each containing an aperture occupied 
by a segmental portion of the head of said trun 
nion post. 

10. Structure as defined in claim 6, in which the 
Said trunnion comprises a, button-headed post 
forming a projecting integral part of the said 
closure having a shank portion of reduced di 
ameter, and the said connecting means include 
separably assembled plates each containing an 
aperture occupied by a segmental portion of the 
head of said trunnion whereby said connecting 
means may be removed from said trunnion by 
disassembling said plates. 

11. Structure as defined in claim 6, in which the 
Said connecting means include a base member 
and a bridge member shaped and assembled in 
a manner to form between Spaced respective 
edges of Said members an elongated slot obliquely 
disposed in relation to the axis of the said 
trunnion. 

12. Structure as defined in claim. 6, in which the 
Said guiding shoulders on the said carrier com 
prise the respective edges of a straight groove 
and of a Straight lug, and the said connecting 
means are provided with straight edges forming 
Ways Spaced and positioned to cooperate respec 
tively. With said groove and lug. 

13. Structure as defined in claim 6, in which the 
Said connecting means comprise an apertured 
central bridge member flanked on each side by 
an apertured plate, said member and plates be 
ing assembled together by bolts passing through 
One of Said plates and said member and having 
threaded engagement with the other of said 
plates. 

CURTIS W. SHIELDS. 



CERTIFICATE OF CORRECTION. 
Patent No. 2,296,315. September 22, 1942. 

- CURTIs W. SHIELDS. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 3, sec 
ond column, line 68, claim 2, for "is impelled" read as impelled--; page 
l, first column, line 4, claim 3, for "with stand" read --withstand--; and 
second column, line ll claim 6, for the reference claim numeral "1" read 
--5--; and lines 23, 29, 37, 17, 5), and 61, claims 8 to 15 inclusive 
for the claim reference numeral "6" read --7-- ; and that the said Letters 
Patent should be read with this correction the rein that the same may cont 
form to the record of the case in the Patent Office 

signed and sealed this 27th day of October, A. D. 1942. 

Henry Wan Arsdale, 
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