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[ 5 7 ] ABSTRACT 

A graphite core for a nuclear reactor comprising an 
assembly of graphite blocks arranged vertically in 
spaced columns, each block having means for main-
taining it in alignment with adjacent blocks of its col-
umn, a layer of spacer blocks supported on top of the 
core with the individual spacer blocks aligned with the 
columns, a plurality of laterally displaceable wedges in 
each spacer block adapted to be displaced laterally to 
contact directly or indirectly the blocks of adjacent 
columns said wedges being disposed in at least one 
ring around the spacer block. 

9 Claims, 5 Drawing Figures 
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NUCLEAR REACTOR 

This invent ion re la tes to nuc lea r r eac to r s having neu -
t ron m o d e r a t o r cores Of graphi te . 

It is c o m m o n prac t ice to cons t ruc t such cores as an 5 
assembly of graphi te b locks a r ranged in spaced vert ical 
co lumns within a cons t ra in ing f r a m e w o r k . In opera -
t ion, the graphi te b locks expand and shr ink by varying 
a m o u n t s and in o rde r to mainta in the p i tch of t he cen-
tre lines of t he co lumns substantial ly cons tan t , var ious 1 0 

keying a r r angemen t s have been p roposed which pe rmi t 
expansion a n d shr inkage whilst mainta in ing the a fo re -
said pitch substantial ly cons tan t . 

A m o r e r e c e n t p roposa l is t ha t t he graphi te b locks 
should be r ep laceab le dur ing the life of t he r eac to r , in 1 5 

which case the use of keys c a n lead to diff icult ies . 
According to the present invention a graphite core 

for a nuclear reactor comprises an assembly of graphite 
blocks arranged vertically in spaced Columns with the 
individual blocks of a column maintained in vertical 
alignment and a layer of spacer blocks each axially lo-
cated over a column and having a plurality of wedges 
adapted to be laterally displaced to engage directly or 
indirectly the blocks of adjacent columns, the wedges 2 g 
being disposed in at least one ring around the spacer 
block. 

By ar rang ing the space r b locks t o f o r m the u p p e r 
layer of the core , the spac ing of the Columns of blocks 
benea th t hem can b e f ixed within p r e d e t e r m i n e d limits. 3 0 

In accordance with one embodiment of the inven-
tion, the wedges may be located in a plurality of verti-
cally spaced rings and each pair of wedge rings may be 
separated by a ring-shaped collar having wedge sur- 35 
faces which engage the wedges, the collars being capa-
ble of limited movement in a vertical direction. 

The spacer blocks may be of steel and form part of 
a radiation shield for the reactor core. 

T h e invent ion also consists in a space r b lock con- 40 
s t ruct ion fo r a nuc lear r eac to r co re substant ial ly as de-
scr ibed here in with r e f e r e n c e to the accompany ing 
drawings, in which: 

FlG. 1 is a longitudinal sect ion th rough a spacer 
block in a c c o r d a n c e with o n e e m b o d i m e n t of the in- 45 
vent ion, be ing a sect ion on line BB of 

FIG. 2 which is a sectional plan on line AA of FIG. 
i ; 

FIG. 3 is a plan view of a number of adjacent spacer 
blocks in position in a reactor core; 5 0 

FIG. 4 shows a view, similar to that of FIG. 1, of an 
alternate embodiment of the invention; and 

FIG. 5 is a view similar to FIG. 4 showing a metal ring 
insert. 

In carrying the invention into effect in the form illus-
trated by way of example, and referring to FIGS. 1 and 
2, a spacer block for a nuclear reactor core comprises 
an outer sleeve 1 having a series of apertures 2 spaced 
around its periphery. Located in each aperture is a lat- 6 Q 
erally displaceable member 3. Engaging the inner sur-
face of each member 3 are a series of vertically spaced 
rings of wedges 4. As can be seen from FIG. 2 the 
wedges are relatively narrow. 

Each ring of wedges is engaged by wedge surfaces of 6 g 
a ring-shaped collar 5. Each collar is a continuous ring 
and has six lifting pins 5a located in a longitudinal 
channel 6 in the outer surface of an inner sleeve 7. 
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The wedge and collar assembly supports a weight 8 
which actuates the wedges. 

In operation, the spacer block is lowered into posi-
tion at the top of a column of graphite blocks in the re-
actor core, the block being supported by a grab at-
tached to inner sleeve 7. In this position the outer 
sleeve 1 is supported on flange la of the inner sleeve 
and the weight 8 on flange 76. The ring-shaped mem-
bers 5 rest on the lower ledges of the channels 6 as 
shown on the left-hand side of FIG. 1. When the outer 
sleeve 1 contacts the uppermost block in the column it 
is brought to rest. At this instant the weight is still sup-
ported by the inner sleeve. As the grab lowers the inner 
sleeve further, the force due to the weight 8 is trans-
ferred to the wedge assembly and the graphite wedges 
are displaced laterally and in turn they act to displace 
laterally the members 3. Ultimately, the inner sleeve 
comes to rest on the uppermost block in the column in 
a position shown on the right-hand side of FIG. 1 which 
also shows the members 3 displaced. 

To lift the block, a grab is again attached to the inner 
sleeve which moves upward until it lifts the weight 8. 
The wedges are then slackened by further upward 
movement and the members 3 can be displaced in-
wardly. 

The spacer block contains gas passages 9 which when 
the block is in position in the core, are aligned with gas 
passages in the graphite blocks. 

The various parts of the spacer block can be of 
graphite, but the weight 8 will in general be of steel. 
The block may form the upper layer of the graphite 
core and if all the parts are made of steel, it can form 
with other spacer blocks a radiation shield for the top 
of the core. 

FIG. 3 shows a number of adjacent spacer blocks 
with their members 3 displaced so as to contact the dis-
placeable members of adjacent blocks. Gas passages 
etc. have been omitted for the sake of clarity. Instead 
of the displaceable members of adjacent spacer blocks 
contacting each other, the displaceable members of 
one block may contact a side face of an adjacent block. 

Initially the members 3 will be moved outwards by a 
distance equal to half the space between the blocks for 
the configuration of FIG. 3. Any load applied to one 
block due, say, to deflection of the graphite column be-
neath, is transmitted to all other spacer blocks and this 
avoids the concentration of these forces on a single 
block. 

If the spacer blocks expand, the members 3 can be 
displaced inwards, the resultant movement being such 
as to lift the weights 8. As a result a constant force ex-
ists between blocks of adjacent columns and between 
the blocks and core constraining means at the periph-
ery of the core. 

As the arrangement is capable of accommodating 
thermal expansions within itself, it can be housed in 
fixed core constraining means as opposed to the more 
conventional flexible constraining means. 

By arranging the spacer blocks in the manner de-
scribed, and spigotting the blocks to the columns of 
graphite blocks forming the core, the spacer blocks 
maintain the correct column pitch throughout the core. 

Whilst in the embodiment described the spacer 
blocks are located oh the upper surface of the core, 
they could also be located within the body of the core 
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to provide a seal barrier against the flow of gas between 
adjacent blocks. The term wedge as used herein is in-
tended to include other elements such as balls and rol-
lers. 

In a further embodiment illustrated in FIG. 4 the 5 
spacer block indicated generally by the reference nu-
meral 10 has a single ring of wedges 11 which contact 
at their lower ends a wedge shaped surface 12 of the 
uppermost block 13 of the column. The spacer block 
has a flange 10 on the underside of which has a wedge 10 
surface adapted to co-act with the wedges 11 as shown. 
Pins 14 serve to locate the wedges relative to the mem-
ber 10. A shouldered bolt 15 ties the spacer block to 
the uppermost block 13 of the column. The wedges 11 
are actuated in this instance by the weight of the spacer 15 
block itself. The left-hand side of FIG. 4 shows the 
spacer block in its operating position in the core with 
the wedges displaced laterally. The right-hand side 
shows the spacer block in a lifted position with the 
wedges retracted. As before the spacer blocks can be 20 
raised or lowered by means of a grab (not shown). 

In FIG. 5 the spacer block 10 is shown supported on 
a metal ring 16 interposed between the lower end of the 
blocks and the uppermost block 13 of the column. The 
dimensions of the ring and the material are shown so 25 
that the thermal expansion or contraction of the ring in 
the direction of the axis of the column are the same as 
or substantially the same as the thermal expansion or 
contraction of the wedges 11 in the same direction. By 
this means the wedges are not forced outwards by gen- 30 
era! thermal growth of the assembly. 

We claim: 
1. A graphite core for a nuclear reactor comprising 

an assembly of graphite blocks arranged vertically in 
spaced columns, each block having means for main- 35 
taining it in alignment with adjacent blocks of its col-
umn, a layer of spacer blocks supported on top of the 
core with the individual spacer blocks aligned with the 
columns, the individual spacer blocks having at least 
one ring of laterally displaceable body portions loosely 40 
retained on the outer face of the spacer blocks, said 
body portions being subject to a earning action by a 
corresponding wedge surface associated with the body 
of the spacer block to laterally displace said body por-
tions into engagement with adjacent spacer blocks. 45 

2. A graphite core as claimed in claim 1 in which the 
laterally displaceable body portions which further in-
clude laterally displaceable body members which 
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contact the members and the spacer blocks of adjacent 
columns when said body portions are in engagement 
with adjacent spacer blocks. 

3. A graphite core for a nuclear reactor as claimcd in 
claim 1, comprising an assembly of graphite blocks ar-
ranged vertically in spaced columns, each block having 
means for maintaining it in alignment with adjacent 
blocks of its column in which the laterally displaceable 
body portions include a series of vertically spaced 
wedges disposed around the spacer block. 

4. A graphite core as claimed in claim 3 wherein said 
corresponding wedge surface associated with the body 
of the spacer block comprises wedge shaped collars lo-
cated between each pair of vertically spaced wedge 
rings, said collars being capable of limited movement 
in a vertical direction. 

5. A graphite core as claimed in claim 3 wherein a 
weight is operatively supported by said vertically 
spaced wedges which causes them to be displaced later-
ally during said earning action. 

6. A graphite core as claimed in claim 1 with spacer 
blocks of steel. 

7. A graphite core as claimed in claim 1 with spacer 
blocks of graphite. 

8. A graphite core for a nuclear reactor comprising 
an assembly of graphite blocks arranged vertically in 
spaced columns each block having means for maintain-
ing it in alignment with adjacent blocks of its column, 
a layer of spacer blocks supported on top of the core 
with the individual spacer blocks aligned with the col-
umns, a plurality of laterally displaceable wedges hav-
ing upper and lower edges and disposed in a single ring 
around the periphery of each of said individual spacer 
blocks, a flange on the upper end of each of said indi-
vidual spacer blocks said flange having a wedge shaped 
surface on its underside which engages the upper edges 
of said laterally displaceable wedges, and a wedge 
shaped surface on the uppermost block of the columns 
which engages the lower edges of said laterally dis-
placeable wedges. 

9. A graphite core as claimed in claim 8 comprising 
a metal ring separating the lower face of a spacer block 
and its associated column said ring being dimensioned 
so that the thermal strain of the ring in the direction of 
the axis of the column is substantially equal to the ther-
mal expansion or contraction of the wedges in the same 
direction. 

* * * * * 
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