July 1, 1958 © F. C. WEICKER ' 2,841,308
PRESSURE VESSEL CLOSURE :

Filed Dec. R3, 1954 3 Sheets-Sheet 1
6
55 G ) \
[ A iy —
EtE (57 2/ 29 Q,_ 28
s — 22 %
/ /5 e 28 [ﬂ\
.. LI } i \
165 . )
i i :i,' Z0 /'
X : 5 i\ /3
S| ; , | L.-u %1’
U I S ) %
587 - ' = ]} IJ .
. . al
___:‘E — }!‘ ! I
1 j B :l / ’
g = j

INVENTOR
Srepsric C. WEICRKER,




July 1, 1958

F. C. WEICKER

2,841,308
PRESSURE VESSEL CLOSURE
Filed Dec. 23, 1954

3 Sheets-Sheet 2
79

INVEMTOR
FEoErc C WE/ICAER
BY
Flland Tex, 7—

ATTORNEYS




July 1, 1958 F. C. WEICKER 2,841,308
PRESSURE VESSEL CLOSURE
Filed Dec. 23, 1954 5 Sheets—Sheet 3

\

= ¥ — .

—]

INVENTOR
FREGERIC C. WEICKER

BY
Pobland Jotudlon Sy Phct Roboior s

ATTORNEYS




United States Patent O

2,841,308
Patented July 1, 1958

o
1CC

2,841,308
PRESSURE VESSEL CLOSURE

Frederic C. Weicker, Moline, 1L, assignor to American
Machine and Metals, Inc., New York, N. Y., a corpora-
tion of Delaware

Application December 23, 1954, Serial No. 477,322
7 Claims. (CL 220—40)

This invention relates to closures for pressure vessels
and particularly to an arrangement for locking and un-
locking said closures.

In pressure vessels having an access opening, such
as filters, cookers, and the like, it is necessary to have a
removable closure member to provide ready access to the
interior of said vessel, said closure member being lockable
in sealing relation with said opening. For safety reasons,
it is desirable that the closure member be arranged so
that it cannot be unlocked or opened while substantial
pressure exists within the vessel.

One of the objects of the present invention is to pro-
vide an improved arrangement for locking and unlock-
ing the closure member of a pressure vessel.

A still further object is to provide an arrangement
wherein the closure can be unlocked only when the pres-
sure condition in the vessel is such that it is safe to un-
lock the same.

In one aspect of the invention, the pressure vessel may
have a circular opening with a circular closure member
adapted to be placed in sealing relationship therewith,
A rotatable locking ring may be mounted on the vessel
adjacent the aperture, said ring having lugs thereon. The
ring lugs are arranged to cooperate with lugs on the
closure member upon turning of the locking ring relative
to the closure member so that when the ring is rotated
relative to the closure member, the closure member will
be locked in sealed relationship by cam surfaces on the
lugs. The lugs on the closure are dimensioned relative
to the lugs on the ring so that when the ring and closure
are in unlocked angular relationship, the closure can be
moved axially relative to the ring and vessel. The rela-
tive rotation of the locking ring to the closure member is
accomplished by motor means, preferably fluid operated.
In a preferred form, a hand, or otherwise operated, hy-
draulic pump can be connected to said fluid operated
motor means through a master control valve movable
to permit fluid pressure of the pump to operate said motor
means in a closure locking or closure unlocking diréction.
When the pump is connected to the moter means by
said control valve for unlocking the closure means, a
motor means disabling or sequence valve is provided to
prevent operaticn of the motor means in an unlocking
direction except when the pressure within the vessel has
been reduced to a predetermined safe level. In a pre-
ferred form, said disabling valve is connected to the pres-
sure connection from said pump to the fluid motor means
in such a manner as to relieve operating pressure in said
connection when pressure exists in said vessel.

In a forther aspect, a fluid motor can be attached to
the cover for moving the cover away from and toward
the vessel, suitable valves and connections being provided
so that the cover closing and locking arrangement can be
sequentially operated by the source of fluid.

These and other objects, advantages and features of
the invention will become apparent from the following
description and drawings, which are merely exemplary.

In the drawings: :
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Fig. 1 is a fragmentary elevation view showing a
closure member in place on a pressure vessel, the dot-
dash lines showing the position of the closure member
when removed therefrom.

Fig. 2 is a view looking from the right of Fig. 1.

Fig. 3 is a schematic circuit showing. one arrangement
for operating the closure member locking and unlocking
means, the motor control valve being in closure locking
position.

Fig. 4 is a view similar to Fig. 1 with the motor con-
trol .valve in a position for unlocking operation of the
motor means, the disabling valve being open due to pres-
sure within the pressure vessel.

Fig. 5 is an enlarged fragmentary view taken along
the line 5—35 of Fig. 2.

Figs. 6 and 7 are similar to Figs. 3 and 4 except that
means for sequentially actuating the door have been
added.

The invention will be described in conjunction with a
cylindrical pressure vessel having an open end with a
cooperating closure member. Cylindrical shell 10 (Figs.
1, 2) has an open end surrounded by an annular lip 15,
the open end being closeable by closure or cover member
11. The lip may be separately formed and welded to
the shell or otherwise attached. A suitable gasket can be
inserted between the closure member or cover 11 and the
lip 15 or end of the vessel. Closure member 11 has a
plurality of radially extending lugs 12 located around its
periphery, the distance between adjacent lugs being great-
er than the arcuate length of a lug. Rotatable locking
ring 13 cooperates with said lip 15, said locking ring 13
having a flange 16 engageable with the rear side of lip
15. Lugs 17 of said ring are arranged to engage opera-
tively lugs 12 of the closure member when the ring is
rotated relative to the cover after the cover has been
moved axially relative to the pressure vessel and against
said lip. Either or both sets of lugs 12 or 17 may have
cam surfaces so that as the ring 13 is rotated, closure
member 11 will be firmly locked in sealing relation to the
vessel. Preferably, the cam surfaces extend continuously
the length of the lugs.

One manner of rotating locking ring 13 is by employ-
ment of hydraulic or fluid motors 18, said fluid motors
having cylinders 19 pivotally mounted at 20 to an ex-
terior portion -of the shell of pressure vessel 10, piston
or ram arrangement 21 being pivotally connected at 22
with locking ring 13. As will be described hereafter,
suitable connecting pipes 23, 24 can be employed to sup-
ply fluid from the hydraulic operating means. The
stroke of the piston in its cylinder can serve to limit ro-
tation of the ring.

The invention is illustrated in conjunction with a filter
enclosed in pressure vessel 16, said pressure vessel being
supported on saddles or supports 25. An overhead
monorail can be supported at one end on the pressure
vessel by bracket 27 and at the other end in any suitable
manner. The closure member 1! can be connected
through projection 28 to carriage 29 moveably mounted
on monorail 26. In this form, closure 11 is moveable
axially relative to vessel 18 to and from open and closed
position.

In a preferred arrangement for rotating locking ring
13, reference may be made te Fig. 3, wherein main con-
trol valve 30 has been moved to the left to connect the
fluid pump with the ring moving fluid motor to move
the locking ring in a locking direction. First the opera-
tion of the ring locking and unlocking arrangement will
be described.

Hand pump 31 may be of any suitable type having an
inlet 32 connected to a reservoir or fluid supply tank 33.
pump output line 34 feeds through check valve 35 to
central port 36 of body 37 of main control valve 30,
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'With main valve 30 positioned as illustrated; when pump

31 is actuated, fluid will flow or pressure will be -trans-

_mitted throuch line 34, check valve 35, central port 36,
39 Thts wrll cause plStOn 40 to‘.move connectrng rod
41 and locking ring.42 into locking relationship. relative
to the cover. As viewed in Fig. 3, locking ring. 42, cor-
responding tQ ring 13,can be considered to be, moved into

1rectron ,_Lrne 43 1is, connected through port 44
_with port 45, which permits 11qu1d from the left hand end
-of thé cylinder to flow freely to Teservoir 46, said; reser-
~vair, if desired;.being suitably. connected .(not: shown) to
_reservoir.33.

Inasmuch as_ there is_no pressure-in vessel 47,.spring
" 48 will act on bellows 49 to. keep .the pressure relief valve
.50.0n its seat.and. thus close-the relief passage.51 to
relief reservoir or line 52.: Relief reservoir. 52 also may
,be. connected-to the -main reservoir 33 through a suitable
“line (not shown)

Assuming that pressure vessel 47, correspond‘mg; to
vessel 18, is under- pressure and control -valve 30-has
‘been .moved: to -the right (Fig. 4) for unlocking -of the
closure -member, actuation of hand pump 31 will. cause
fluid to flow through port 36, port 44, line 43 to:the left
‘hand .end. of fluid. motor : 39.
cylinder 39 is connected through line 38A, port.:38, port
. 54, .with: reservoir. 46. If sufficient pressure -exists in
47 to cause expansion of -bellows 49, valve 50- will -be
opened:so.that upon actuation of pump 31; fluid will pass
through relief line 51 and. valve 50 to the relief .connec-
_tion or reservoir 52, so that motor -39 will not move ring
42,
ciently so: that it.is safe to unlock the vessel valve 50

sult m movement of- piston 40 to turn rmg 2 ina clock—
~wise - or. unlocking -direction. ..

“The right :hand. end.of

5
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valve 83 w1ll be opened by pro}ectron 84 so that further

operation of pump 31 will exert pressure on the left hand -

end of cylinder. 55 through line 86, valve 83, line 87,
valve 78, line 74. ‘Fluid‘from the right hand end of -
cylinder 55 will flow through closed valve 71, line 70,
line 38A to reservoir 46.

Thus, it can be seen that the door and locking nng
can be sequentially -operated.”

Various types of pressure sensitive rehcf valve . or

10.:3equence-means.can be used as. well as.any suitable main

-control -valve. - ‘Also, various-types of motor .means for
turning the ring can be employed, pressure:in the vessel

- above.a safe unlocking-level .disabling §aid:motor-means.

It is to be further understood that other details of-con-

15 struction can be-varied-without- departing from the spirit -

20

of the invention except as deﬁned in the appended claims.
I-claim:
1.In a pressure vessel -having. closure means for .clos-
Aing: an opemng in -said -vessel; said-means -incluiding: a
‘tocking ring and cover, one of these elements:being xo-.-

-tatable. relative to.the-other for: locking said .cover:when
.rotated in .oneé: direction ‘and unlocking:said -coveriwhen ~ -

. rotated in the opposite direction; the combination-includ--
_ing motor; means .connected to.said ring for rotating. said

25 yotatable .element relative to:the' other: element, -motor

30

After. pressure in vessel 47 has been- reduced_suﬁi— S

In a further aspect, power cylinder 55 may be mounted .

-on bracket 56, said cylinder having a piston:therein con-
“.mected by- rod 57 w1th carrlaoe 29, Fluld connections

cyhnder to move the door toward and - awayv_,f‘r_,o,m_‘the,

-vessel.

If desrred the controls can be connected to: the main
fluid -operating system for the ring in such a mangmer as
‘to. move. sequentially :the. closure andﬁring—_,so that; for
example, the cover will.be-moved from .an open position

. actuating means.connected: to said motor means: for:actu-
;. ating. said motor: means in lockmg -and. unlocking. direc-
tion, and fluid  pressure - responsive  means: COmMmunRi-

_cating .with::the .interior - of :said .vessel and-connected
_to. said :motor -actuating means for preventing:the. actua-
- tien of said motor means by, said -actuating: means.to

.thereby prevent:turning said rotatable: element:from a
locked: to..an-unlocked. posmon relative -to: said-iother
_element when; the: pressure in the interior: of: said: vessel
is more than a predetermined value.

. 2..In a pressure vessel -having closure means for closing

.an opening. in. said. vessel,-said means having a :pair- of

elements, one of ‘which is rotatable relative to the:other -
for locking said closing means when rotated. in-one direc-

=" . tion and unlocking said closure means when rotated in the

.opposite.direction, the combination including fluid-oper-
.ated: ‘motor - means..for rotating -said rotatable element

- :relative. to. the other element, fluid: pressure-source means

-connected ‘to said- fluid, operated motor-means for actuat-

45 .ing.said: motor means in-locking and: unlocking: drrecuon,

to-one against its seat. and the lockmo ring -turned-and - -

vice versa.
One manner. in which thts -can be carrted out-is illus-

and fluid. pressure: responsive- means communicating - wit

the. interior; of saidvessel and’ connected to said “fluid
pressure. source .means - for preventing the -actuation of
_said fluid operated motor rmeans- by said-source-means’

50 when.-more than a predetermmed pressure: exists in said

trated in Figs. 6 -and 7, similar parts to. Figs.. 3 and: 4 :

being given identical-numbers:
. Line -38A"is connected through line 70 to valve 71
valve 71 in Fig. 6 being open to end 72-of c¢ylinder 55.
The left hand end 73 -is-connected:through. line. 74 -and
valve 75 to reservoir 76." Projection-77.on piston.rod: 57
is.arranged -to ‘move valve 75 to:that shown .in Fig. 6
‘when -the door is in"its-fully opened:position.- .-As:fluid
pressure-is- applied by pump 31,.it will. move piston:rod
57 -to the left until the-deor:is in position against-the
vessel. - Projection 78 then- will open- valve ‘71 :so- that
further -operation-of pump-31 will exert-pressure on the
right hand end of piston 49 -through line 80. - Projection.
77 also -will contact projection 81 on valve operator: 82
tc.move the valve to the position illustrated in Fig. 7.°
‘ ~As-the locking ring is-rotated to the locked pesition,
valve 83 'will ‘'be closed: because projection:.84 on :the
ring will move away from said valve 83, ’

“When it is. desired to-open the vessel from:the locked
position-of Fig. 7; assuming there is no-pressure:within

the vessel, cperation of pump 31 will exert.pressure first”

on’ cylinder -39 in-an unlocking direction : through -line
43, -valve 83 being closed. Fluid flows:from the right
‘hand end. of 3% through line: 80, .0open valve 71, line 70,

line 38A -t reservoir:46. . -When the ring is. fully.opened;-

vessel, s0-as.to: prevent opening: said closure except when
" the pressure. within: said vessel is -below. said pxedcter-
" mined.-value.

3. In a pressure vessel havmg closure ‘means: for clos-

55 ]D” an-opening-in: said vessel, said ‘means ‘incliiding a

ring- and -cover,-.one: .of ‘these: elements- being :rotatable
relative to the other for. locking said cover on-said-vessel
when rotated .in: one direction and unlecking said-cover
when- rotated. in. the -opposite: direction,- said® :ring: -and

60 cover, having cooperating. cam means therebetween, the -

combination. incliding pressure: motor means for rotating’
said rotatable element relative to the other element, pres-
sure supply _means: connected -to-said- motor -means -for
actuating :said ‘ motor means in:locking - and ‘unlocking

65 dll‘eCtIOIl, and - safety- interlock:- fluid- pressure: responsive

means communicating with-the inferior of-said-vessel and
connected to:said pressure supply means to 'prevent actua-
tion of said motor means by .said supply means;’ thereby
preventing opemng of said- cover ‘when-the- pressure in

70 said vessel is;above ‘a: predetermmed value,

4. Ina pressure vessel having closure ‘means.for closmv :

_an epening inssaid vessel; said-means including a ring and

cover;. ‘one.of these elements being-rotatable -relativeto
the other fer:-locking- said:-cover:-on- said-+vessel: ‘when

75 rotated. in onme direction and ‘unlocking-said -cover:when -
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rotated in the opposite dirsction, said ring and cover
having cooperating cam means therebetween, the com-
bination including a pair of pressure motor means con-
nected to said ring for rotating said rotmiable eiement
relative to the other element, pressure supply means con-
nected to said motor means for actuating said meotor
means in locking and unlocking direction, and safety in-
teriock fluid pressure respemsive means communicating
with the in v

sure supply means to prevent actuation of said
means by said supply means when the pressure in said
vessel is above a predetermined value.

5. In a pressure vessel having closure means for clos-
ing an opening in sald vessel, said means including a ring
and cover, one of these elements being rotatable relativs
to the other for locking said cover on said vesszl when
rotated in one direction and unlocking said cover when
rotated in the opposite direction, said ring and cover hay-
ing cooperating cam means therebetween, the combina-
tion including a pair of pressure motor means connected
to said ring for rotatiing said rotatable element relative to
the other element, pressure supply msans connected to
said motor means for actuating said motor means in
locking and unlocking direction, main control valve
means connected to said motor means and said pressure
supply means, so that said motor means can be operated
selectively in locking and unlocking direction, and safety
interlock fiuid pressure responsive means communicating
with the interior of said vessel and connected to said pres-
sure supply means to prevent actuation of said motor
means in unlocking direction when the pressure in said
vessel is above a predetermined value.

6. In a cylindrical pressure vessel having a door for
closing an open end thereof, and a locking ring mounted
on said vessel, said door and ring having interengageable
lugs with cooperating cam means, said ring being rotat-
able relative to said door for locking said door on said
vessel when rotated in one direction and unlocking said
door when rotated in the opposite direction, the combina-
tion including fluid operated motor means connected to
said ring for rotating the ring relative to said door, fluid
pressure supply means, a main control valve connected

motor
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io said motor means and said fluid pressure supply so
that said motor means can be operated selectively in lock-
ing and unlocking direction, and safety interlock fluid
pressure responsive means communicating with the in-
terior of said vessel and comnected to said fluid pressure
supply means, said fluid responsive means relieving oper-
ating pressure to said fluid opsrated moicr means. when
actuated in an unlocking direction when the pressurs in
said vessel is above a predetermined value.

7. In a pressure vessel having closure means for clos-
ing an opening in said vessel, said means incinding a
locking ring and cover, one of these elements being rotat-
able relative to the other for locking said cover when ro-
tated in one directicn and unlocking said cover when
rotated in the opposite direction, the combination includ-
ing motor means connected to said ring for rotating said
rotatable element relative to the cther element, motor
actuating means connected o said motor means for ac-
tuating said motor means in locking and unlocking direc-
tion, a main control means connecting said motor actuat-
ing means and motor means, so that said motor means
can be selectively operated in locking and unlocking
direction, fluid pressure responsive means communicating
with the interior of said vessel and conmected to said
motor actuating means to prevent actuation of said motor
means in tnlocking direction when pressure in said vessel
is more than a predetermined value, and fluid pressure
motor means connected to said cover for moving th
same toward and away from said vessel. :

References Cited in the file of this patent
UNITED STATES PATENTS

1,002,029 Brown Aug. 28, 1911
1,858,013 Heins oo May 10, 1932
2,160,062 Drakeetal, o ____ fay 30, 1939
2,583,073 Ahlborn e ____ Jan. 22, 1952
2,670,099 Dunton o __ Feb. 23, 1954
2,718,239 Erbguth . _____ Sept. 20, 1955
FOREIGN PATENTS
327,893  France meme——mee————e Sept. 11, 1903




UNITED STATES PATENT OFFICE
CERTIFICATE OF CORRECTION

Patent No. 2,841,308 July 1, 195

Frederic ¢, Weicker

Column 2, 1ine 71 s for "pump output" read - Pump outlet ~=; column
4, line 39, for "closing” read . closure --; column 5, line 21, for
"rotatiing" reag _. rotating -,

Signed and sealed thig 25th day of November 1958,

(SEAL)
Attest;

KARL H, AXLINE ROBERT C. WATSON
Attesting Officer Commissioner of Patent



