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(54) Inserts for nuclear fuel ele-
ments 

(57) An insert for a nuclear fuel pin 
which comprises a strip. The strip 
carries notches, which enable a 
coding arrangement to be carried 
on the strip. The notches may be of 
differing sizes (0 or 1) and the 
coding on the strip includes identifi-

cation and identification checking 
data. Each notch on the strip may 
give rise to a signal pulse which is 
counted by a detector to avoid er-
rors. 
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S P E C I F I C A T I O N 

Inserts for nuclear fuel elements 

5 This invention relates to inserts for nuclear 
fuel elements. 

One type of insert for nuclear reactor fuel 
element is described in our accepted patent 
specification, serial number 1 4 8 4 0 7 1 . 

10 An object of the present invention is to 
provide an improved insert. 

According to one aspect of the present 
invention, an insert for a nuclear fuel element 
comprises a strip formed w i th a plural i ty of 

15 notches, the notches being disposed in a 
coded arrangement, the coded arrangement 
including identif ication data and identif ication 
checking data. Preferably, the arrangement 
includes notches which are able to funct ion as 

2 0 clocking notches. 
Advantageously, the data notches are dis-

posed in a binary-coded octal arrangement. 
Preferably the notches are of rectangular 
shape. The notches may have different sizes 

2 5 depending upon their funct ion. Preferably, the 
notches are spaced apart by a distance greater 
than ten mill imetres. Preferably, the inserts 
are of a material in its most stable state, 
which may be cold-rolled. 

3 0 According to another aspect of the present 
invention, a nuclear fuel element includes a 
notched insert as described above. 

According to yet another aspect of the pre-
sent invention, there is provided a reader 

35 means for decoding information f rom the 
strips, which reader means includes compara-
tor means for di f ferentiat ing between different 
types of notches on the strip. Advantageously, 
the reader means may determine the relative 

4 0 velocity between the strip and a detector f rom 
the repetit ion frequency of data notches. 

An embodiment of the present invention 
wi l l now be described, by way of example 
only, wi th reference to the accompanying 

4 5 drawings in which: 
Figure 1 is a diagrammatic v iew of a coding 

arrangement for a nuclear fuel element insert, 
Figure 2 is a plan of part of a nuclear fuel 

element insert, 
5 0 Figure 3 is a graph showing the magnitude 

of signals generated in a detector associated 
wi th the fuel element insert of Figs. 1 and 2, 
and 

Figure 4 is a diagrammatic block electrical 
55 circuit diagram of a reader means associated 

wi th the fuel element insert. 
Reference is directed firstly to Fig. 1, 

wherein there is shown a binary-coded octal 
arrangement for coding number identif ication 

6 0 data onto the strip. There are seven digits 
marked on the Figure, each digit comprising 
three data bits wh ich can be 0 or 1. There-
fore, there is provision for each digi t to run 
f rom 0 to 7 in an octal range and there are 

65 seven digits. At its extreme left, the insert 

comprises a recognit ion or start code which is 
generally indicated by CCCD. The C codes are 
clock pulses and the D pulse is a data pulse 
(this wi l l be more clearly explained below in 

7 0 connection w i th Fig. 2). To the extreme right, 
the insert comprises an end or check code 
generally indicated by xxxC. The x's are for 
the purpose of data checking as wi l l be ex-
plained below and the C is a clock pulse. 

75 Reference is now directed to Fig. 2 , in 
which part of an actual strip insert may be 
seen. In Fig. 2, the start or recognit ion code 
and the digits one, two and three may be 
seen. Bits on the str ip are provided by 

8 0 notches of two dif fer ing sizes. The smaller of 
the two sizes indicates a 0 and the larger of 
the two sizes a 1. It is necessary to provide 
the smaller notches to represent O's, since 
their presence provides a clocking pulse for 

8 5 the decoding equipment to keep in step w i th 
the traversing insert. Since the notches are 
generally rectangular in shape, they can be 
easily introduced dur ing manufacture and 
they also take out the largest area of strip for 

9 0 a given length. The notches are spaced apart 
by a distance of 10 .9 mm, which distance is 
suitable for enabl ing a detector head to dis-
criminate clearly between notches. Overall, 
the length of strip is about 3 0 0 mm. The strip 

9 5 itself is made f rom ferromagnetic material to a 
standard steel specification and is preferably 
cold-rolled. 

Reference is now directed to Figs. 3 and 4, 
the strip insert being indicated at 20 , a detec-

1 0 0 tor at 21 and a microprocessor-based decod-
ing equipment at 23 in Fig. 4 , and signals 
produced by the detector 21 on a graph 
consti tut ing Fig. 3. The graph at Fig. 3 shows 
the electrical signal produced by the detector 

1 0 5 21 as it passed the left of the strip insert 
shown in Fig. 2. Therefore, there are three 
smaller pulses corresponding to the smaller 
pulses in the start code, and a larger pulse 
corresponding to the data pulse in the start 

1 1 0 code moving f rom left to r ight along the t ime 
axis. The first bit of digi t 1 is also shown in 
Fig. 3. The microprocessor-based equipment 
2 3 is programmed to contain two tr igger 
levels which are indicated by dotted lines on 

115 the graph of Fig. 3. If the detector signal rises 
above the lower of these tr igger levels then a 
0 is recorded by the equipment. If the detec-
tor signal rises above the upper tr igger level, 
then a 1 is recorded by the equipment 23 . 

1 2 0 Also, each t ime the lower tr igger level is 
exceeded, a clocking pulse is recorded. 

In operation, the strip 2 0 is moved past the 
detector 2 1 such that the strip 2 0 moves f rom 
left to r ight w i th respect to the detector 21 . 

125 The equipment 2 3 records the value of signal 
derived by the detector 21 in the form of 1's 
and O'as according to the level of signal in 
relation to the tr igger levels as explained 
above. The value of the digits on the strip is 

1 3 0 retained in a memory wi th in the equipment 
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23 , which memory is indicated by 24. The 
equipment 23 does not commence remember-
ing the digits on the strip unti l the start code 
has been received. This is in order to remove 

5 the possibility that the detector can be trig-
gered by objects other than the strip. When 
the strip is coming to an end in passing the 
detector 21 then the detector 21 detects the 
check code which was referred to above. The 

10 check code represents a function of the total 
number of 1 's which were marked on the 
insert. This total function of 1 's detected is 
also worked out by the equipment 23, so that 
the processor 23 is able to compare the sum 

15 is has worked out wi th the check code which 
is on the insert. If these codes are the same, 
then the equipment records that a correct 
operation has been performed. However, if 
there should be a difference, then a fault or 

2 0 alarm signal is given. 
A further complication in reading the data 

on the strip is introduced by the fact that in 
operation, the strip may be able to move past 
the detector at varying speeds, owing to the 

25 states of wear of components in mechanical 
drives of the strip and, also, the very mechani-
cal components selected to drive the strip. 
Therefore, in order to avoid mistakes being 
made by the detector and equipment, owing 

3 0 to the varying t ime displacement between the 
pulses detected and recorded from the strip, it 
is necessary that the equipment 23 be pro-
vided wi th its own timebase. This timebase is 
provided by the clocking arrangement, since 

35 each t ime any pulse is recorded by the equip-
ment, whether it be a 0 or a 1 (both data 
signals passing the lower trigger level) a clock 
pulse is recorded. From the clocking rate, the 
equipment 23 can determine the relative mo-

4 0 t ion between the strip 2 0 and the detector 
21. If this notion should be outside prese-
lected limits, which limits would define the 
accurate operation of the detector, then the 
equipment can alarm the system to indicate 

4 5 that defective results might be or were being 
received. This is a 'belt and braces' arrange-
ment having regard to the check code men-
tioned above. 

From the above description, it can be seen 
50 that an improvement insert is provided. 

CLAIMS 
1. An insert for a nuclear fuel element and 

comprising a strip formed wi th a plurality of 
55 notches, the notches being disposed in a 

coded arrangement, the coded arrangement 
including identification data and identification 
checking data. 

2. An insert as claimed in Claim 1, in 
6 0 which the arrangement includes notches 

which are able to function as clocking 
notches. 

3. An insert as claimed in Claim 1 or 2, in 
which the data notches are disposed in a 

65 binary-coded octal arrangement. 

4 . An insert as claimed in any one of the 
preceding claims, in which the notches are of 
rectangular shape. 

5. An insert as claimed in any one of the 
7 0 preceding claims, in which notches have dif-

ferent sizes, depending upon their function. 
6. An insert as claimed in any one of the 

preceding claims, in which the notches are 
spaced apart by a distance greater than 10 

75 mm. 
7. An insert as claimed in any one of the 

preceding claims, in which the inserts are 
fabricated from material which is cold-rolled. 

8. A nuclear fuel element including an 
8 0 insert comprising a strip formed wi th a plural-

ity of notches, the notches being disposed in 
a coded arrangement, the coded arrangement 
including identification data and identification 
checking data. 

85 9. A reader means for deciding informa-
tion from nuclear fuel inserts comprising 
strips, which reader means includes compara-
tor means for differentiating between different 
types of notches on the strip. 

90 10. A reader means as claimed in Claim 
9, in which the reader means determines the 
relative velocity between the strip and a detec-
tor from the repetition frequency of data 
notches. 

95 11. An insert for a nuclear fuel element 
substantially as hereinbefore described and as 
shown in the accompanying drawings. 

12. A nuclear fuel element substantially as 
hereinbefore described and as shown in the 

100 accompanying drawings. 
13. A reader means for decoding informa-

tion from nuclear fuel inserts substantially as 
hereinbefore described and as shown in the 
accompanying drawings. 
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