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[57] ABSTRACT 
A ‘remote Controlled locking device comprising a plu 
rality of support legs which are to be applied between - 
a shoulderon a pressure vessel and a shoulder on the 
lid, which‘ rests on a collar in the vessel. Each leg is 
pivotably ?tted on a support plate, which is movable, 
towards the edge of the lid. A hydraulic slide is ar- - 
ranged to move vertically close to the leg. The slide is 
connected by means of a link arm to the leg in order 
to pivot this to and from engagement with the shoul 
der The slideis connected by means of a spring loaded 
link arm to the plate to move this towards the edge of 
the lid so that a wedge on the slide can engage the 
plate to tighten up the leg. 

10 Claims, 2 Drawing Figures 
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LOCKING DEVICE FOR THE LID OF A PRESSURE 
VESSEL - 

The present invention relates to a locking device for 
the lid of a pressure vessel, comprising a'plurality of 

. support’ legs arranged along the circumference of the 
lid, a shoulder on the lid for the lower end of the sup 
port legs and a shoulder on the pressure vessel for the 
upper end of the support legs. The invention relates pri 
marily to a large pressure vessel of prestressed con 
crete, particularly intended for a nuclear reactor. 

It is already known from Swedish Pat. No. 324,190 
to ?rmly lock the lid of a pressure vessel with the help 
of support legs which press the lid down against a seat 
in the vessel. Such support legs are arranged between 
the upper side of the lid, obliquely upwards and out 
wards against a shoulder at the opening of the vessel. 
The lid is then clamped in position by wedges which are 
driven between the support legs and the shoulder of the 
vessel or the lid. 
The drawback with clamping the lock inthis way is 

that the wedges are handled manually to a great extent. 
This is extremely heavy work and means that applying 
and removing the lid of a pressure vessel takes a rela 
tively long time. If the vessel is the pressure vessel of a 
nuclear reactor it is essential to reduce the time when 
the vessel is open during manipulation since the per 
sonnel assembling the lid are in a region which is rela 
tively unprotected against radioactive irradiation. 
The problems and drawbacks mentioned above are 

eliminated according to the invention by a locking de 
vice for the lid of a pressure vessel, comprising a plural 
ity of support legs arranged along the circumference of 
the lid, a shoulder on‘ the lid for the lower end of the 
support legs and a shoulder on the pressure vessel for 
the upper end of the support legs, which is character 
ised in that the lower end of the support leg is pivotably 

' ?tted on a support plate, that the support plateis mov 
able perpendicularly to the circumference of the lid,_ 
that a hydraulically or pneumatically driven slide is ar 
ranged to be movable substantially vertically close to 
the support leg, that the slide is connected by means of 
a link arm to the support leg in order to pivot this to en 
gage or disengage with the shoulder on the pressure 
vessel, that by means of a sprung or spring loaded link 
arm the slide is connected to the support plate to move 
the support plate perpendicularly outwards towards the 
circumference of the lid to tighten up the support leg 
and to permit a wedge to be applied against the support 
plate, and that the wedge is arranged to be moved by 
the slide into engagement with the support plate to 
force this into a position where the support leg is tightly 
clamped between the pressure vessel and the lid and to 
lock the support plate in this position. 
A support ring is suitably loosely applied on the pe 

ripheral shoulder of the lid. 
The slide is suitably permanently connected to a hy 

draulic or pneumatic cylinder, the piston rod of which 
is ?tted against the ring, and is arranged to run along 
the piston rod. The oblique surface of the wedge is 
preferably provided with a replaceable layer. 

If a toroid seal is arranged between the lid and a seal 
ing seat on the vessel so that the toroid seal has an outer 
ring ?ange clamped against the sealing seat with the 

‘ help of a plurality of yokes, the toroid seal may have an 
inner ring flange applied between the ring and the 
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sealing engagement against the lid- when the locking de 
vice is tightened up. 
The ring,‘ together with the locking devices, can be 

lifted from the lid in order to allow convenient manipu 
lation of a seal below the ring and the support plate is , 
preferably controlled by a guide strip arranged perpen 

_ dicular to the circumference of the lid, on the ring. ' 
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shoulder of the lid so that the ring ?ange is clamped to 

A yoke, which is applied against the slide and the lid 
after the lid has been clamped, may be arranged on the 
lid to prevent the slide from unintentionally lifting. 
The cylinders l are preferably parallel-connected to 

a source of pressure medium, so that all the support 
legs are applied with thesame pressure. I 
The invention will be described in detail in the fol 

lowing by way of example with reference to the accom-, 
panying' drawings. 
FIG. 1 shows a locking device according to the inven 

tion for the lid of a pressure vessel in open position and 
FIG. 2 shows the same device in locked position. 
FIG. 1 shows the well of a cylindrical reactor vessel 

29 and a lid 25 for this vessel. A ring 3 around the pe 
riphery of the lid 25 rests against a shoulder 25a in the 
lid. The locking device accordingv to the invention is ?t 
ted on the ring 3. A support leg 10 included in the lock 
ing device is intended to clamp the lid against an annu 
lar seat in the wall of the vessel when it comes into en 
gagement with a shoulder 27 in the vessel 29._ 
The locking means comprises a hydraulic cylinder, 1, 

the piston 2 being fixed, for example screwed, to the 
ring 3, on which the locking'devices are ?tted. A slide 
4 is arranged around the piston rod 2 and is attached 
to the cylinder 1. The upper part of the slide 4 is de 
signed as a spacer 5 and at its central part there is an 
L-shapedv link-arm bearing 6. The lower part of the 
slide is in the form of a wedge 7, the oblique surface 
facing the support plate 8 being provided with a re 
placeable layer 7a. , » ' 

A lower support plate 8 which is radially displaceable 
is movably arranged on the ring 3 and runs on a radial 
guide rail 9 arranged on the ring 3. I 
The upper part of the support plate 8 is cup-shaped 

to fit the rounded lower end of the support leg 10 so 
that they fit well together even if the inclination of the 
.support leg alters somewhat. - ‘ ' 

A wedge surface 80, fitting the wedge surface 70, is 
arranged on the end of the support plate 8 facing the 
piston rod 2. The wedge surface 8a has a central, verti 
cal, cylindrical recess so that the support plate can lie 
flush with the piston rod 2 without tilting. _ 
The support plate 8 is provided with two lugs 11 di 

rected upwardly, in which substantially vertical grooves 
12 have been ‘provided. The lower end ofv the support 
leg 10 is provided with two pins 13 which fit into the 
grooves 12 so that the end of the support leg is held in 
the correct position with respect to the cup-shaped part 
of the support plate. » 

- At approximately the centre of its lower half, the sup 
port leg 10 is provided with a‘ pin 15 for a link arm 14 
to adjust the angular position of the support leg. The 
lower- end of the link arm is pivotably mounted about 
the pin 15. A stop 16 is arranged on the support leg in 
order to limit the clockwise rotation of the link arm to 
approximately 90‘? out from the support leg. 
The upper part of the link arm 14 is provided with a 

horizontal pin 17 perpendicular to the longitudinal di 
rection of the link arm. The pin ‘17 engages in the L 
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shaped link-arm bearing 6 on the slide 4 when the sup 
port leg is operated. - ' 

An axially sprung that is, spring loaded link arm 18 
is pivotably mounted at its ?rst end about a pin 19 at 
the lower righthand part of the wedge 7 on the slide 4. 
The other end of the link arm 18 is fork-shaped and is 
guided by a pin 20 on the‘ top righthand part of one of 
the lugs 11. 
An upper support plate 21, shaped to ?t the upper 

end of the support leg 10, is arranged on the shoulder 
27 of the pressure vessel 29. The support plate 21 is 
provided with a blocking edge 22 for the support leg. 

The ring 3 rests on an inner ring ?ange 24 of a toroid 
seal 23 and clamps this tightly against the shoulder 25a 
of the lid 25. During the wedging process the wedge 7 
rests against the blocking surface 25b of the lid. ' 
At their upper ends the cylinders are provided with 

an'assembly hook 26 which can be used to lift the ring 
3 with the support legs and locking device as an easily 
handled unit. It is then easy to reach the toroid ring 23 
for manipulation. It can also be used to pull up the 
wedge if the hydraulic pressure is not sufficient. 
Around the edge of the opening of the pressure vessel 

29 is a shoulder'27 against which the support plate 21 
is ?tted. A yoke 28 is arranged on the lid in order to 
keep the slide in depressed position. 
The following is a description of the events when a 

support leg is applied between the lid and the pressure 
vessel by means of the locking device according to the 
invention. 
To start with the support leg 10 is drawn in towards 

the centre of the lid so that the ring 3 with the locking 
devices can be lifted on and off without obstruction 
(FIG. 1). 
When a support leg is to be applied, .the minus side 

of the cylinder 1, i.e., the chamber below the piston 2a 
of the cylinder, is supplied with pressure medium. The 
slide then moves together with the cylinder 1 down. 
wardly along the piston rod 2. The support plate 8 is 
pressed against the piston rod 2 because the supportleg 
inclines‘ outwardly and its centre of gravity is above the 
journalling pin 15 of the link arm 14. During the ?rst 
part of the downward movement of the slide 4, there 
fore, the support plate 8 is stationary and the support 
leg can pivot about its lower shaft pins 13 sincethe vat 
tachment 17 of the link arm 14 moves downwards. The 
support leg 10 tips outwards about the journalling in 
the support plate 8, guided by the movement of the link 
arm 14, until the upper end of the support leg comes 
into contact with the blocking edge 22 of the support 
plate 21. _ 

Thev angular movement of the support leg terminates 
here, but during this stage the -fork—shaped end of the 
link arm 18 has slipped so far over the pin 20 on the lug 
11 that the pin 20 and the fork-bottom of the link arm 
18 are in contact with each other. When the slide 4 is 
moved still further down, the link arm 18 presses the 
support plate 8 to the left, with the result that the sup 
port leg is moved substantially axially against the upper 
support plate 21. The link arm 18 has the task of mov 
ing the support plate to the left at this stage so that the 
wedge 7 can be applied against the wedge surface 8a of 
the support plate 8. The wedge surface 7a of the wedge 
7 is slightly inclined since the wedges should be self 
locking to a certain extent. The support plate 8 ‘is 
moved to the left with a force determined by the spring 
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4. 
force from the compression of the axially sprung or 
spring loaded link arm 18. 
_ The support leg 10 is thus ‘moved up to loose abut-' 
ment against the support 21. 
During application of the support leg thelink arm 14 

has no guiding function after the support leg has made 
contact with the blocking edge 22 of the support 21, 
but continues to rotate freely in aclockwise direction 
about the pin 15 until it is'restrained by the stop 16. 
The pin 17 at the upper end of the link arm 14'then 
moves freely upward and to the right in relation to the 
link-arm bearing 6 as the slide 4 continues its down 
ward movement. » 

The link arm 18 presses the support plate so far to the 
left when the pin 19 approaches the level of the pin 20' ' 
that the wedge surface 7a of the wedge 7 can come into _ 
contact with the wedge surface 8a of the support plate 
8. The link arm 18 hasno function in the rest of the 
locking process. . 

' The wedge 7 is then forced further down and, with 
the help of the support surface 25b of the lid 25, presses 
the plate 8 outwards with the pressure considered nec 
essary to satisfactorily-seal the pressure vessel lid (FIG. 
2). This pressure is determined by the supply pressure 
and piston area of the cylinder 1. 
The wedge 7, and thus the support plate 8 and sup 

port leg 10, can then be locked by a yoke 28 which is 
applied against the horizontal surface of the link-arm 
bearing 6 and a horizontal bearing surface on the lid 
25. Theyoke is clamped by means of a central bolt. 

- When the lid is to be removed, the yoke is removed 
?rst, after which the plus side of the cylinder, i.e., the 
chamber above the cylinder piston 2a is supplied with 
pressure medium. Thewedge 7 then moves up and the 
support plate 8 moves to the right. The support'leg is 
thus unloaded. Further upward movement of the slide 
4 releases the wedgev surfaces 7a and 80 from each 
other so that the support plate v8, spring-controlled by 
the link arm 18, moves towards the piston rod 2 and so 
that the pin 17 of the link arm 14 comes into contact 
with the link-arm bearing 6. A continued- upward 
movement of the slide causes the support leg 10 to be - 
angled inwardly towards the centre of the lid about the 
pins 13 by means of the link arm 14 which is guided by 
the upward movement of the link-arm bearing, i.e., the 
slide 4, until the initial position shown in FIG. 1 is 
reached. Ring, locking device and lid are then lifted up. 
Alternatively, the ring may be lifted from the lid 1 to 
gether with the locking devices so that the toroid seal 
23 can be conveniently manipulated. ' ' 

The arrangement can obviously be modi?ed in many 
ways within the scope of the basic idea of the invention. 
For example, the bottom ring of the locking device 
might ‘be increased peripherally and provided with 
jointed support pins to clamp the outer ring ?ange of ’ 
the toroid seal against the sealing edge of the vessel. If 
then the inner ring ?ange of the toroid seal is screwed 
to the bottom ring of the locking device, thellid can be 
removed immediately after removal of the locking de 
vice. It is important, however, for the locking device to 
be remote-controlled and, when a toroid seal is ar 
ranged between the bottomring of the locking device 
and the lid, for it to clamp at least the inner ring of the 
toroid against the lid, as well as being easy to lift off to 
permit convenient access to the toroid seal. 
What is claimed is: 



5 
1. Locking device for the lid of a pressure vessel, 

comprising a plurality of support legs (10) arranged 
along the circumference of the lid (25), a shoulder 
(25a) on the lid for the lower end of the support legs 
and a shoulder '( 27) on the pressure vessel (28) for the 
upper end of the support legs, characterised in that the 
lower end of the support leg is pivotably ?tted on a sup 
port plate (8), that the support plate (8) is movable 
perpendicularly to the circumference of the lid, that a 
hydraulically or pneumatically driven slide (4) is ar 

' ranged to be movable substantially vertically close to 
the support leg (10), that the slide (4) is connected by 
means of a link arm to the support leg (10) in order to 
pivot this to engage or disengage with the shoulder (27 ) 
on the pressure vessel, that by means of a spring load 
link arm (18)‘the slide is connected to the support plate 
(8) to move the support plate perpendicularly out 
wards towards the circumference of the lid to tighten 
up the support leg and to permit a wedge (7) to be ap 
plied against the support plate, and that the wedge (7 ) 
is arranged to be moved by the slide (4) into engage 
ment with the support plate (8) to force this into a posi 
tion where the support leg (10) is tightly clamped be 
tween the pressure vessel and the lid and to lock the 
support plate in this position. 
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2. Locking device according to claim 1, character- . ‘ 

ised in that a support ring (3) is applied loosely on the 
peripheral shoulder (25a) of the lid (25). . 

3. Locking device according to claim 1, character 
ised‘in that the slide (4) is permanently connected to 
a hydraulic or pneumatic cylinder (1), the piston rod 
(2) of which is ?tted against the ring (,3). 

4. Locking device according to claim 1, character- , 
ised in that the slide (4) is arranged to run along-the 
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piston rod (2). , ' , 

5. Locking device according to claim 1, in which a 
toroid seal (23) is arranged between the lid (25) and 
a sealing seat on the vessel (29) so that the toroid seal 
(23) has an outer ring ?ange clamped againstthe seal 
ing seat by means of a plurality of yokes, characterised Y 
in that the toroid seal (23) has an inner ring ?ange (24) 
applied between the ring (3) and the shoulder (25a) of 
the lid (25), so that the ring ?ange (24) is clamped to 
sealing engagement against the lid ( 25 ) when the lock 
ing device is'appliedr ' 

6. Locking device according to claim 4, character 
ised in that the ring (3), together with the locking de 
vices, can be lifted from the lid (25) in order to allow 
convenient manipulation of a seal (23) below the ring 
(3). ' ' - 

7. Locking device according to claim 1, character 
ised in that the support plate (8) is controlled by a 

I guide strip (9) arranged perpendicular to the circum 
ference of the lid, on the ring (3). v 

8. Locking device according-to claim 1, character 
ised in that a yoke (28) which is applied against the 
slide (4) and the ' lid (25) after the lid has been 
clamped, is arranged on the lid (25) to stop the slide 
(4) from being unintentionally lifted. ‘ 

9. Locking device according to claim 2, ‘character 
ised in that the cylinders (1) are parallel-connected to 
a source of pressure medium so that all the support legs 
(10) are applied with the same pressure. 

10. Locking device according to claim 1, character 
' ised in that the oblique surface of the .wedge (7 ) is pro 

(7a). vided with a replaceable layer 
=l< * * * * 
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