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ABSTRACT OF THE DISCLOSURE 
An installation for handling a plurality of vertically 

stacked annular fuel elements including a support mem 
ber for supporting the stack of fuel elements and posi 
tioned between the lowest annular fuel element and the 
bottom of the channel in which the fuel elements are 
located. A tubular probe having a catching device located 
at one end thereof, and movable between an expanded 
and a retracted position, is movable through the said 
annular passage with the catching device in the retracted 
position; after which the catching device is expanded to 
engage the support member for removing the Support 
member and the stack of annular fuel elements upon 
upward movement of the tubular probe. The catching 
device may include fingers pivotable about an axis from 
the retracted position within the tubular probe to an 
expanded position whereat the fingers engage an internal 
bearing surface on the Supporting member. 
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The invention relates to devices for handling annular 
charges having a central passage open at both of its 
ends. The expression "device' comprises the handling 
apparatus and the annular charges to be handled by 
said apparatus. 

The invention is more especially but not exclusively 
concerned with devices of this kind for handling annular 
fuel elements of nuclear reactors. The handling consists 
particularly in removing these fuel elements from reactor 
channels or in introducing these elements into said chan 
nel. 
The chief object of the present invention is to provide 

a device of the above described kind which is better 
adapted to meet the requirements of practice than those 
used up to this time. 
A device according to the present invention comprises 

a sounding rod having an operating end adapted to move 
from one end of the central passage to the other end, 
main catching means provided at this operating end and 
adapted to have two different positions, to wit a retracted 
one and an expanded one and control means adapted to 
place said main catching means either in said retracted 
position or in said expanded position. 
A supporting part is connected with the annular 

charge to be handled, at the end thereof opposed to that 
from which said rod is introduced into the central pas 
sage, said supporting part being adapted to cooperate 
with the main catching means in their expanded position 
for removing the charges from the channel by retracting 
movement of the rod. 

Preferred embodiments of the present invention will 
be hereinafter described with reference to the appended 
drawings in which: 

FIG. 1 is an axial section with parts in view of a 
device for handling annular fuel elements of a nuclear 
reactor, according to the main feature of the invention. 

FIGS. 2 and 3 are partial sections, on a larger scale, 
of parts of the device shown in FIG. 1. 

In a nuclear reactor, the annular fuel elements, which 
are generally called “cartridges,” are introduced in ver 
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tical channels. Every vertical channel 1 opens at its upper 
end, at the level of a plate 2 shown in FIG. 1. 
The fuel cartridges are piled up so as to form a column 

in every reactor channel 1, each cartridge 3 comprises 
A casing 4, generally in graphite, the outer diameter 

of which is slightly lower than the inner diameter of 
channel 1, in such manner that casing 4 may slide in 
channel 1, 
And a fuel element can, generally in magnesium, pro 

vided with outer fins 5 ensuring the centering of said 
fuel element can 5 in casing 4, and inner fins 5 having 
a central passage 6 coaxial with said casing 4, said fuel 
element can being maintained in said casing 4 by wires 7 
generally in steel. 
The charge of a channel of a nuclear reactor comprises 

generally a lower cartridge 3 having no fuel element 
and located at the lower part of channel 1, a given num 
ber of fuel cartridges 3 piled up on one another, the 
lower fuel cartridge thereof being carried by cartridge 
3, and an upper cartridge 3 approximately identical to 
fuel cartridges 3, but having no fuel, said cartridge 3 
being disposed at the upper part of channel 1 on the col 
umn of fuel cartridges 3. 

It is reminded that up to this date the handling of 
fuel cartridges 3 and cartridges 3 and 3 was effectuated 
by a device carrying them at their upper part. Such a 
device cooperates also with the upper part of casing 4 
of the cartridge to be handled. 
Such handling has two inconveniences, to wit: 
It is necessary to remove first the upper cartridge 3, 

then every cartridge 3 and finally the lower cartridge 3a, 
The channel 1 may be closed when the upper part of 

casing 4 of said cartridges 3 or cartridges 3a and 3 is 
destroyed accidentally. 
In this last case, all the fuel cartridges and the lower 

cartridges located under the cartridges 3 or 3 the casing 
of which is destroyed, are unaccessible to the removing 
device. 
The main object of the present invention is to prevent 

the above mentioned inconveniences. 
According to the invention, for handling fuel cartridges 

3 and cartridges 3a and 3 of a nuclear reactor, a sound 
ing rod 8 is used. Said sounding rod has an operating 
end adapted to move from one end of the central passage 
to the other end. Operating end 8 is provided with main 
catching means 9 capable, under the action of control 
means, to have either a retracted position or an expanded 
position. 
A supporting part 10 is connected to the charge to be 

handled at the end thereof opposed to that from which 
said sounding rod is introduced into the central passage. 
Supporting part 10 is adapted to cooperate with main 
catching means 9 in their expanded position for removing 
the charges from the channel by retracting movement of 
said sounding rod 8. 

According to a first embodiment of the invention, the 
charge to be handled is constituted by only a part of the 
column of cartridges piled up in the channel that is con 
sidered. 
According to another feature of the invention, the 

charge to be handled constitutes all the cartridges of the 
column and cartridges 3a and 3 piled up in the channel 
that is considered. 

This last solution is adopted for the following descrip 
tion. This solution is advantageous because it necessitates 
only one operation for charging or removing every reactor 
channel. 

FIG. 1 shows a sleeve 11 located between lower car 
tridge 3 and the bottom of channel 1. Sleeve 11 has an 
outer diameter approximately equal to the outer diameter 
of casing 4 of fuel cartridges 3 and cartridges 3 and 3. 
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The inner walls of sleeve 11 are so arranged to consti 
tute supporting part 10. 

Sleeve 11 supports lower cartridge 3a, the column of 
fuel cartridges 3 and the upper cartridge 3. It is consti 
tuted by a material having good mechanical character 
istics, such as steel. It is advantageous for normalisation 
reasons, to give to the whole lower cartridge 3-sleeve 11, 
an axial length equal to the axial length of one of fuel 
cartridges 3 or of upper cartridge 3. The depth of channel 
1 is a multiple of said common axial length. Main catch 
ing means 9 are constituted, as shown in FIGS. 1 and 2, 
by a device having three pivoting fingers 12. These three 
fingers are disposed at 120 at the lower part 8 of sound 
ing rod 8. They may, under the action of an appropriate 
control means which will be described hereinafter, have 
two positions: 
A retracted position shown by one of said three fingers 

12 in drill and dotted lines in FIG. 2, 
An expanded position corresponding to FIGS. 1 and 2 

in which said three fingers 12 cooperate with supporting 
part 10 arranged in sleeve 11. 

Every finger 12 is adapted to pivot about an axis 13 
disposed in such manner that, when the finger that is con 
sidered has its retracted position, it is approximately 
parallel to the sounding rod 8 axis, and that, when the 
finger that is considered has its expanded position, it 
makes, with the sounding rod 8 axis, an acute angle open 
upward, this angle being about 30. 
The second catching means 9 are carried by sounding 

rod 8 and located above main catching means 9. Second 
catching means 9 are capable, under the action of ap 
propriate control means which will be described herein 
after, to have either a retracted position or an expanded 
position. 
The second catching means 9 are adapted to cooperate, 

when they are in their expanded position, with a support 
ing part 10 provided in the fuel element can 5 of lower 
cartridge 3a, said supporting part 10 being located at the 
bottom of lower fins 5 of said can. 
The second catching means 9 are also adapted to be 

expanded simultaneously with main catching means 9 and 
permit, when the whole of fuel cartridges 3 and of lower 
and upper cartridges 3, 3 is to be removed from channel 
1, to ease wires 7 which maintain can 5 in casing 4 and to 
prevent, if wires 7 are broken, that the can 5 of lower 
cartridge 3 sticks into fingers 12 of the main catching 
means 9. 
FIGS. 1 and 2 show that second catching means 9 are 

constituted by a system having three pivoting fingers 12a. 
These three pivoting fingers are disposed in staggered rela 
tion at 120° with respect to three fingers 12 of the main 
catching means 9. They may have either a retracted posi 
tion, shown in FIG. 2 in drill and dotted lines, or an ex 
panded position, shown in FIGS. 1 and 2. 

FIGS. 1 and 2 show fingers 12 in their expanded posi 
tion, cooperating with a supporting part 10a constituted 
by a portion 10 located at the bottom of inner fins 5 
of the can 5 of lower cartridge 3a. 

Every one of fingers 12 is pivoted about an axis 13a 
disposed in such manner that: 
When the finger that is considered has its retracted 

position, it is essentially parallel to the axis of rod 8, 
And when the finger that is considered has its expanded 

position, it makes, with the axis of said rod 8, an acute 
angle, open upward, this angle being about 30. 
Main catching means and second catching means are 

both controlled by common control means which comprise 
a sliding tube 14 constituting the outer wall of rod 8, said 
sliding tube 14 comprising, 
On the one hand, three rectangular openings 15 located 

opposite three fingers 12 of the main catching means 9, 
every one of said three rectangular openings 15 having an 
axial length approximately equal to that of fingers 12, 
And, on the other hand, three rectangular openings 15 

located opposite fingers 12a of Second catching means 9a, 
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4. 
every one of said three rectangular openings 15a having an 
axial length approximately equal to the length of fingers 
12a. 
Motor means are provided for acting on sliding tube 14 

in such manner that tube 14 may have: 
An upper position, in which openings 15 and openings 

15 are respectively above the fingers 12 of main catching 
means 9 and the fingers 12 of second catching means 9a, 
fingers 12 and 12 being located in said sliding tube 14, 
And a lower position, in which openings 15 and open 

ings 15 are drawn respectively to the level of the fingers 
12 of main catching means 9 and the fingers 12a of second 
catching means 9a, 

Said above mentioned fingers then spreading about slid 
ing tube 14, under the action of resilient means. 

Said resilient means are constituted by a spring 16 acting 
on a plate 17 for the fingers 12 of main catching means 9 
and by a spring 16 acting on a plate 17 for the fingers 
12a of second catching means 9a. 
When sliding tube 14 is in its low position, the fingers 

12 of main catching means 9 stay in their expanded posi 
tion only under the effect of spring 16. 

In order to prevent, during the handling, all risks of 
disconnection in the column of cartridges, locking means 
are provided to prevent accidental retraction of the fingers 
12 of main catching means 9. 

Said locking means are constituted by three abutments 
18 adapted to lean on the three fingers 12 of main catch 
ing means 9 when these fingers are in expanded position, 
said abutments 18 above mentioned are supported by a 
head 19 mounted on a second rod 20 axially movable and 
adapted to have: 
An upper position in which said locking means are in 

their retracted position shown in drill and dotted lines in 
FIG. 2, 
And a lower position in which said locking means are 

in their expanded position shown in FIG. 2 and in which 
the three locking abutments 18 cooperate with the three 
fingers 12. 

Sliding tube 20 is mounted on a sliding support 21 
adapted to have, under the action of appropriate motor 
means, an upper position and a lower position, resilient 
means, such as spring 22, tending to apply three abut 
ments 18 on three fingers 12, whatever the position of 
fingers 12 may be. 
Motor means acting on sliding tube 14 to draw it from 

its upper position (main and second catching means being 
in retracted position) to its lower position (main and 
second catching means being in expanded position) and 
motor means acting on sliding support 21 to draw it 
from its upper position (locking abutments 18 being in 
retracted position) to its lower position (locking abut 
ments 18 being in expanded position), comprise, on the 
one hand, control means 23 located at the top of rod 
8 and, on the other hand, means adapted to rotate said 
control means. 

Control means 23 comprise, on the one hand, a driving 
shaft 24 for rotating a first threaded rod 25 cooperating 
with a nut 26 rigid with sliding tube 14, two contacts 27 
and 28 permitting to control the position of said sliding 
tube 14 and, on the other hand, a driving shaft 29 rotating 
a second threaded rod 30 cooperating with a nut 31 rigid 
with sliding support 21, two contacts 32 and 33 permitting 
to control the position of said sliding support 21. 

In order to have a good positioning of said means for 
rotating and of said control means, a supporting part 34 
is provided at the upper part of said control means 23, 
said supporting part 34 is also provided with a centering 
inclined surface 35 adapted to cooperate with a centering 
finger carried by said means for rotating said control 
means 23. 

Sliding tube 14 is provided with passage orifices 36 
shown in FIG. 1. This prevents perturbation in the cir 
culation of carbonic gas in channel 1, caused by rod 8 




