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(54) Latching device for nuclear 
reactor housing 

(57) A latching device for use in 
nuclear reactors. The device is used to 
latch outer housing assemblies 2 0 to 
the reactor core 21. Pawls 2 3 , 2 4 can 
rotate in the directions of arrows 30, 
31 to al low the insertion of 
assemblies 2 0 into core 21 , but are 

prevented f rom rotating in the reverse 
direction by the engagement of a face 
on the pawl w i th an abutment on head 
4 0 non-rotatively held on fixed axis 26 
by shear-pin 41 . Pin 41 can wi thstand 
the forces imposed in normal use, but 
when it is desired to remove the 
housing, a large force is deliberately 
applied to break it, thus permit t ing 
head 4 0 to rotate on axis 2 6 and so 
removing the detents f rom the pawls. 
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SPECIFICATION 
Latching devices and nuclear reactors 
incorporating such latching devices 

This invention relates to latching devices and to 
5 nuclear reactors incorporating such latching 

devices. 
In one example of liquid metal cooled nuclear 

reactor construction, the reactor is submerged in a 
pool of coolant contained in a primary vessel. The 

10 primary vessel is housed in a concrete 
containment vault and is suspended from the roof 
of the vault. There is a leak jacket or catchpot 
surrounding the primary vessel for catching 
coolant in the event of leakage. The core is carried 

15 on a diagrid which depends from the roof of the 
vault by tie straps and the roof carries control rods 
which are vertically insertable into the core to 
control reactivity. The core includes absorber sub-
assemblies for controlling or shutting down the 

2 0 reactor. 
An absorber sub-assembly comprises 2 

components, an outer housing assembly and an 
absorber rod assembly and in use the absorber rod 
assembly moves up and down inside the outer 

25 housing assembly. 
An object of the present invention is to tend to 

provide a latching device and a nuclear reactor 
incorporating such latching devices whereby the 
absorber rod assembly can move up and down 

3 0 inside the outer housing assembly, wi thout the 
latter becoming detached from the reactor core, 
except when detachment is desired. 

According to one aspect of the present 
invention, a latching device comprises a first 

35 member carrying a pawl arrangement including a 
pivotally mounted pawl, a second member having 
a face for co-acting w i th the pawl to latch the first 
member to the second member, the pawl 
arrangement including a load sensitive element for 

4 0 yielding under a preselected load to allow the first 
member to be detached from the second member. 
Preferably, the load sensitive element comprises a 
shear pin. 

Conveniently, the pawl of the pawl 
- 45 arrangement is resiliently biased to interact w i th 

the face o f the second member. Advantageously, 
the pawl includes a camming surface for 
interacting wi th a cooperating surface on the 
second member to permit latching of the 

50 members. 
According to another aspect of the present 

invention, a nuclear reactor comprises a core 
including a core support structure and a plurality 
of absorber sub-assemblies, each sub-assembly 

55 comprising an absorber rod assembly and an outer 
housing assembly, the outer housing assembly 
carrying a pawl arrangement including a pivotally 
mounted pawl, the core support structure having a 
face for co-acting w i th the pawl to latch the outer 

60 housing assembly to the core support structure, 
the pawl arrangement including a load sensitive 
element for yielding under a preselected load to 
al low the sub-assembly to be detached from the 
core support structure. 

65 An embodiment of the present invention wi l l 
now be described by way of example only wi th 
reference to the accompanying drawings in which: 

Fig. 1 is a diagrammatic vertical section of a 
nuclear reactor, 

70 Fig. 2 is a vertical section of a latching part of a 
control rod housing and core support structure, 

Fig. 3 is a part section on III—III of Fig. 2, 
Fig. 4 is an incomplete section on IV—IV of 

Fig. 3, and 
75 Fig. 5 is an inverted plan of a pawl arrangement 

as shown in Figs. 2 , 3 and 4. 
Reference is made firstly to Fig. 1, wherein 

there is shown a liquid metal cooled fast breeder 
nuclear reactor of the pool kind having a core or 

80 fuel assembly 1 submerged in a pool 2 of liquid 
sodium coolant in a primary vessel 3. The primary 
vessel is open at the top and is suspended from 
the roof of a containment vault 4 and there are 
provided a plurality of coolant pumps 5 and heat 

85 exchangers 6, only one of each o f t he pumps and 
heat exchangers being shown. The fuel assembly 
1 is mounted on a diagrid 7 and is supported by a 
strongback 8. The fuel assembly 1 is housed wi th 
the heat exchangers in an inner tank 9 whereas 

90 the pumps 5, which deliver coolant to the diagrid, 
are disposed outside of the inner tank. The fuel 
assembly 1 comprises a plurality of sub-
assemblies which upstand from the diagrid in 
closely spaced side-by-side array and the fuel 

95 assembly is surrounded by a neutron shield 10. 
Control rods 11 and instrumentation 12 penetrate 
the roof of the vault. The control rods, that is 
absorber rod assemblies of one type, move up and 
down inside respective housing assemblies in the 

100 core 1. The attachment of the housing assemblies, 
which are cylindrical in the vicinity o f the core 
attachment and of generally hexagonal cross-
section elsewhere, is by means of respective 
latching devices to core support structure as 

105 described below wi th reference to Figs. 2 to 5. It is 
clearly important that the housing assemblies do 
not become detached from the core in operation 
and can only be detached when it is necessary to 
change them. 

110 In operation of a nuclear reactor, relatively cool 
coolant drawn from the region of the pool outside 
of the core tank by the pump 5, is passed 
upwardly through the fuel assembly in the heat 
exchange therewith by way o f the diagrid 7, 

115 thence through the heat exchanger 6 to be 
discharged back into the outer region o f the pool. 
A secondary coolant is f lowed from outside the 
vault through the heat exchanger in heat exchange 
wi th the pool coolant thence to steam generation 

120 plant (not shown in the drawings). 
The primary vessel 3 incorporates an annular 

yoke 12 fabricated from artuate segments, the 
yoke being suspended from the roof structure of 
the vault by a first annular series of tie straps 14 

125 disposed outside the vessel. The fuel assembly 
and strongback are supported from the yoke by a 
second series of tie straps 15. 

Reference is now made to Fig. 2, in which one 
of the previously mentioned control rod outer 
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housing assemblies is generally indicated by 20 . 
Part o f the reactor core support structure is 
indicated by 2 1 . The control rod outer housing 
assembly 2 0 carries paw! arrangements including 

5 pawls 2 3 and 2 4 on pivot pins 2 5 and 2 6 , 
respectively. The pivot pins 2 5 , 2 6 are secured to 
the assembly 2 0 and cannot themselves rotate. 
Torsion spring (not shown in this figure) are 
located in annular spaces between the pawl and 

10 respective pins. As the outer housing assembly is 
inserted into the core support structure, camming 
surfaces 2 7 , 2 8 on the pawls 2 3 , 2 4 respectively 
co-operate with the support structure upper 
surface and inner walls 2 9 to cause the pawls 

15 2 3 , 2 4 to rotate in directions indicated by arrows 
3 0 , 3 1 respectively into cavities 3 2 , 3 3 
respectively in the assembly 2 0 , thereby allowing 
the assembly 2 0 to be inserted into the structure 
22 . The pawls rotate in an opposite sense to that 

2 0 of arrows 3 0 , 3 1 , under the action of the above-
mentioned springs, when through the structure 
21 . The pawls then interact with the lower face of 
structure 2 1 to prevent the assembly 2 0 being 
pulled upwards through the structure, i.e. the 

2 5 assembly 2 0 is latched into the structure 21 . 

Reference is now made to Fig. 3 , wherein like 
reference numerals to Fig. 2 are used for like parts. 
In Fig. 3 , the previously mentioned spring is 
indicated by 34 . The pivot pin 2 6 comprises a 

3 0 large diameter shank 3 5 and a pivot portion 3 6 
upon which the spring 3 4 is fixed and about which 
the pawl 2 4 pivots. The pivot pin is longitudinally 
located in the housing assembly 2 0 by a key 3 8 , 
which key locates the pivot pin within the 

3 5 assembly 20 . Rotation of the pawl 2 4 about the 
pivot pin is inhibited opposite to arrow 31 by a 
bearing member 4 0 . The bearing member 4 0 is 
located in the cavity 3 3 on the pivot pin 2 6 and is 
secured thereto by a shear pin 41 . 

4 0 Reference is now made to Figs. 4 and 5, 
wherein like reference numerals to Figs. 2 and 3 
are used for like parts. The shear pin 4 1 can be 
seen more clearly in Fig. 4 , wherein it is shown in 
a blind bore 4 2 in the bearing member 4 0 . From 

4 5 Fig. 5, co-acting surfaces 4 5 , 4 6 between the 
pawl 2 4 and bearing member 4 0 can be seen. If 
the pawls are urged opposite to the arrows 3 0 , 3 1 
then the co-acting surfaces prevent the pawl 
rotating with respect to the member 4 0 . However, 

5 0 if sufficient force is applied to shear the shear pin 
4 1 , then the pawl 2 4 and bearing member 4 0 
rotate together so that the pawl moves into the 
cavity 31 to permit the assembly 2 0 to be 
detached from the structure 2 1 . It will be 

55 appreciated that the pawi 2 3 is constructed in a 
pawl arrangement with respect to the housing 
assembly similar to that pawl 24 . 

In operation, the control rod outer housing 
2 0 is inserted into the structure 21 and latched 

6 0 therein by the pawls 2 3 and 2 4 . As a nuclear 
reactor operates, a control rod (not shown in 
Figs. 2 to 5 but see 11 in Fig. 1) moves up and 
down within the housing 2 0 . The control rod 
exerts longitudinal compressions and tensions on 

6 5 the housing 2 0 , but the latter cannot be pulled out 

o f the structure 21 because the tensions are not 
great enough to shear the pin 41 . Operational 
shearing stresses are calculated in advance and 
only pins of sufficient resistance to shear under 

7 0 the operating tensions are used. 
When, however, it is necessary for overhaul, 

repair and maintenance that the housing assembly 
2 0 be removed from the core, i.e. detached frorti the 
structure 2 1 , then a greater tension is exerted on 

7 5 the housing, which is transmitted via the lower 
face of the structure 2 1 to the pawls 2 3 , 2 4 . This 
tension is great enough to shear the pin 41 
between the pivot pin 2 6 and bearing member 4 0 
so that the pawl 2 4 rotates with the bearing 

8 0 member opposite to arrow 3 1 until the pawl is 
within the profile o f the assembly 20 . In this way, 
the assembly 2 0 can be detached from the 
structure 21 . The operation of the pawl 
arrangement including pawl 2 3 is similar to that 

8 5 including pawl 2 4 and as many arrangements can 
be used as are necessary. Other control rod 
housings in the reactor core are attached in the 
same way. A similar latching arrangement can be 
used on the core and radial breeder sub-

9 0 assemblies to prevent inadvertent removal of an 
adjacent sub-assembly when withdrawing a sub-
assembly. 

It is to be understood that absorber sub-
assemblies is a generic term which includes all 

9 5 absorber sub-assemblies contained in the core. 
Thus control rods, primary shutdown rods and 
alternative shutdown rods are included in the 
term. A control rod, as described above, moves up 
and down in operation. A primary shutdown rod is 

1 0 0 similar to the control rod except that the absorber 
rod assembly is held out of the core region until 
required for use and does not move up and down 
as the control rod. When required for use, the 
absorber rod assembly is released and drops fully 

105 into the core. An alternative shutdown rod 
comprises an outer housing assembly which is 
outwardly similar to the out housings used for the 
control and primary shutdown rods. The absorber 
rod assembly is held out of the core region by 

1 1 0 hydraulic balance, the sodium circuit for which is 
separate from the main reactor circuit. The 
absorber rod assembly will drop into the core 
region when the sodium supply to the alternative 
shutdown rod is cut. 

115 From the above description, it can be seen that 
the present invention provides a latching means 
which is not detached under normal operational 
loads on absorber sub-assemblies of a nuclear 
reactor and yet provides a nuclear reactor wherein 

1 2 0 detachment of such absorber sub-assemblies for 
repair or replacement is facilitated. 

CLAIMS 
1. A latching device comprising a first member 

carrying a pawl arrangement including a pivotally 
125 mounted pawl, a second member having a face for 

co-acting with the pawl to latch the first member 
to the second member, the pawl arrangement 
including a load sensitive element for yielding 
under a preselected load to allow the first member 
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to be detached from the second member. 
2. A latching device as claimed in Claim 1, in 

which the load sensitive element comprises a 
shear pin. 

5 3. A latching device as claimed in Claim 1 or 2, 
in which the pawl o f t he pawl arrangement is 
resiliently biassed to interact w i th the face of the 
second member. 

4. A latching device as claimed in any one of 
10 the preceding claims, in which the pawl includes a 

camming surface for interacting wi th a co-
operating surface on the second member to 
permit latching o f t he members. 

5. A nuclear reactor comprising a core including 
1.5 a core support structure and a plurality of absorber 

sub-assemblies, each sub-assembly comprising an 

absorber rod assembly and an outer housing 
assembly, the outer housing assembly carrying a 
pawl arrangement including a pivotally mounted 

20 pawl, the core support structure having a face for 
co-acting w i th the pawl to latch the outer housing 
assembly to the core support structure, the pawl 
arrangement including a load sensitive element for 
yielding under a pre-selected load to allow the 

25 sub-assembly to be detached from the core 
support structure. 

6. A latching device substantially as herein 
before described and as shown in the 
accompanying drawings. 

30 7. A nuclear reactor substantially as herein 
before described and as shown in the 
accompanying drawings. 
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