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(54) LOCKING NUT ASSEMBLIES 
( 7 1 ) We, THE BABCOCK & WILCOX 

COMPANY, a corporation organised and exist-
ing under the laws of the State of Delaware, 
United States of America, of 161 East 42nd 

5 Street, New York, New York 10017, United 
States of America, do hereby declare the inven-
tion, for which we pray that a patent may be 
granted to us, and the method by which it is to 
be performed, to be particularly described in 

10 and by the following statement:— 
This invention relates to locking nut as-

semblies. 
The single most important operational sec-

tion of a nuclear reactor is the nuclear core. 
15 The core basically consists of a number of fuel 

elements or fuel assemblies which in turn are 
composed of a number of rod-like entities, in-
cluding fuel rods and control rods. According 
to the present state of the art, control rods are 

20 equipped with guide tubes which are supplied 
with threaded connections to secure the guide 
tube to the "upper" and "lower" end fittings 
by a welded lock nut arrangement. Firm at-
tachment is necessary as this particular portion 

25 of the assembly can be subjected to any number 
of disturbances due to fluid flow or thermal 
variations and the like. However, the need 
arises to remove the rods for various reasons 
such as inspection, maintenance or replace-

30 ment. Removal of the welded lock nut is both 
time-consuming and difficult. What is needed is 
a simpler approach to the problem, but one that 
will nonetheless provide the structural integrity 
of a welded type construction. 

35 According to the present invention there is 
provided a locking nut assembly for attachment 
of a threaded element having at least one longi-
tudinal channel to a support member, the as-
sembly comprising a nut for engagement with 

40 the threaded element, the nut being provided 
with at least one opening, a locking sleeve for 
insertion within the nut, the sleeve being formed 
with at least one prong in parallel alignment 
with the channel of the threaded element to 

45 fit into the channel, the prong being formed 

with a foot arranged to interact with the sup-
port member to inhibit relative motion there-
between, and at least one portion of the inserted 
locking sleeve being deformed into the open-
ing of the nut to restrain relative movement of 50 
the nut with respect to the threaded element. 

A locking nut assembly embodying the in-
vention and described in detail hereinbelow 
provides simpler and quicker attachment than 
the prior art welding technique, but does not 55 
in its simplicity sacrifice the structural integrity 
of the resulting assembly. More particularly, a 
channelled and threaded fitting on the guide 
tube passes through an opening of a nut plate or 
end fitting. A pronged locking sleeve is inserted 60 
into a nut. The nut is then torqued onto the 
guide tube until desired torque requirements 
are reached. Feet at the base of the prongs of 
the sleeve form a locking arrangement with 
grooves on the nut plate. A crimping implement 65 
is then used to distort small arcuate portions 
of the locking sleeve into torquing slots of the 
nut. The preferred locking assembly is remov-
able, while being a structurally reliable self-
contained locking assembly which is simple in 70 
its replacement and maintenance. 

The invention will now be further described, 
by way of example, with reference to the ac-
companying drawings, in which: 

Figure 1 generally depicts a section of a 75 
nuclear reactor fuel element assembly; 

Figure 2 shows a prior art arrangement for 
attaching a guide tube to a grillage in the fuel 
element assembly; 

Figure 3 shows a nut with torquing slots; 80 
Figure 4 shows a locking sleeve, without the 

nut, fitting onto an upper sleeve; and 
Figure 5 is a sectional view of a locking nut 

assembly embodying the present invention and 
incorporating the items shown in Figures 3 and 85 
4. 

The present invention is directed to a locking 
nut assembly useful in attaching a threaded ele-
ment to a support member. While the present 
invention can be of use in numerous appli- 90 
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cations, that is in any situation where a threaded 
element such as a bolt need be attached to a 
support member such as a bar, shell or casing to 
bring about a desired connection, a particular 

5 embodiment wherein a guide tube is attached 
to a nut plate or grillage in a nuclear reactor 
fuel assembly is hereinafter described by way 
of example. 

Figure 1 generally depicts a section of a 
10 nuclear reactor fuel element assembly 10. 

Bundled within the assembly 10 are fuel rods 
12. Each fuel rod 12 is constructed of a zircalloy 
sheath and is in the form of a hollow cylinder 
with a length many times its diameter. The fuel 

15 rods 12 are generally internally pressurized with 
helium to prevent collapse. The rods 12 con-
tain an energy source in the form of pelletized 
or powdered nuclear active material such as 
the reactive uranium, thorium or plutonium 

20 compounds. Interspersed within the assembly 
10 are control rods 14. Each control rod 14 is 
housed in a sleeve section known as a guide 
tube 16. The guide tubes 16 provide continuous 
guidance for the control assemblies as well as 

25 structural continuity for the fuel assembly 10. 
The upper end of each guide tube 16 is fitted 
with an end sleeve 18 which fits through an 
opening 20 of a grillage or nut plate 22. The 
end sleeve 18 is firmly attached to the grillage 

30 22 by a nut lock assembly 24 more fully de-
scribed hereinafter. Grids (not shown) are 
strategically placed along the length of the fuel 
rods 12 to preserve vertical alignment of the 
rods and prevent adjacent rods from colliding 

35 as fluid rushes through the assembly. The grids, 
which are generally constructed from inconel 
(Registered Trade Mark) strips, are slotted and 
welded together in an egg crate fashion to form 
a 15 by 15 lattice for the fuel rods 12. Such a 

40 fuel assembly 10 as described above can con-
tain 208 fuel rods, 16 guide tubes and one in-
strument tube (not shown). As will be appreci-
ated, the reactor nuclear core consists of 
numerous such fuel assemblies. 

45 Figure 2 shows a prior art arrangement popu-
larly employed for attaching the guide tubes 16 
to the grillage 22. The portion of the guide tube 
16 nearest the upper end of the tube is fitted 
with an upper sleeve 26 with threading 28 run-

50 ning along a portion of the length of the sleeve. 
The upper sleeve 26 encompasses the guide 
tube 16 such that part of the threading 28 of 
the sleeve extends above the grillage 22, but 
only the unthreaded area of the sleeve extends 

55 below the grillage. An upper nut 32, which is 
also threaded, is torqued onto the sleeve 26 by 
tightening the nut along the threading 28 to 
the proper torque requirement. The base of the 
nut 32 is flush with the top face of the grillage 

60 22 and is firmly affixed thereto by weld 30. To 
replace or service the guide tube 16 or control 
rod 14, one must first remove the nut 32 which 
requires removing the weld 30. Not only is 
such a procedure time consuming, but it is 

65 destructive of the upper face of the grillage 22 

as well as of the nut 32. 
Figures 3 and 4 show individual elements of 

a locking nut assembly embodying the invention 
and Figure 5 shows a section of the final as-
sembly. Figure 3 depicts a nut 34 which is pro- 70 
vided with torquing slots 36. 

The nut 34 is internally threaded in order to 
engage threading 38 (Figure 4) of an end sleeve 18 
(Figure 4). A locking sleeve 40, composed of a 
deformable metallic material, comprises a 75 
crowning section 42 and a transition section 44. 
Prongs 46 depend from the transition section . 
44 and, as shown, fit into longitudinal channels 
48 cut in and below the threading 38. Feet 50, 
preferably located on the prongs 46 at sections 80 
of the prongs furthermost from the transition 
section 44, are each arranged with respect to 
the associated prong in a substantially perpen-
dicular orientation. The feet 50 are formed in 
the respective prongs 46 after the locking sleeve 85 
40 is inserted into the nut 34 and protrude 
away from each of the longitudinal channels 48. 
Located at the base of the threading 38 is a 
positioning ring 52. 

Figure 5 shows a detail of a section of a 90 
fuel assembly employing the locking nut as-
sembly embodying the present invention to fix 
a guide tube to a grillage. The guide tube 16, 
fitted with the end sleeve 18, is inserted through 
an opening 20 of the grillage 22. The end sleeve 95 
18 is firmly affixed to the guide tube 16 by 
weld 19. TTie lower face of the grillage 22 is 
formed with a cavity 54 to receive the position-
ing ring 52. Such positioning orients the tube 
16 and sleeve 18 for application of the locking 100 
nut arrangement. The locking sleeve 40 is in-
serted into the nut 34 such that the feet 50 of 
the prongs 46 rest against the lower surface of 
the nut 34. The nut 34 with the locking sleeve 
40 is positioned on the fitting such that the feet 105 
50 lock into slotted grooves 56 on the upper 
face of the grillage 22. The prongs 46 are aligned 
within the longitudinal channels 48. With the 
sleeve 18 in such position, the nut 34 is torqued 
to its torquing requirement. The guide tubes 16 110 
are generally welded to a lower end fitting (not 
shown) and guide tube rotation is thus pre-
vented. With the nut 34 properly tightened, 
arcuate portions 42A of the crowning section 
42 are flared into the torquing slots 36 by use 115 
of a crimping tool (not shown). Such an arrange-
ment prohibits the nut 34 from torquing and 
restrains rotation of the guide tube 16. The as-
sembly provides an arrangement which is simple, 
self contained, readily removable and structur- 120 
ally reliable. Mien removal of the assembly is 
desired, the deformed portions 42A of the 
crowning section 42 on the locking sleeve 40 
are forced inward toward the interior of the nut 
34. The nut 34 is then torqued off while the 125 
guide tube 16 is retained in position. 

Figure 5 shows a preferred arrangement with 
two prongs 46 and two portions of the locking 
sleeve 40 distorted into the torquing slots 36. 
However, any number and any combination of 130 
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prongs and torquing slots may be employed in 
the practice of the invention. 
WHAT WE CLAIM IS: 

1. A locking nut assembly for attachment of 
5 a threaded element having at least one longi-

tudinal channel to a support member, the as-
sembly comprising a nut for engagement with 
the threaded element, the nut being provided 
with at least one opening, a locking sleeve for 

10 insertion within the nut, the sleeve being 
formed with at least one prong in parallel align-
ment with the channel of the threaded element 
to fit into the channel, the prong being formed 
with a foot arranged to interact with the sup-

15 port member to inhibit relative motion therebe-
tween, and at least one portion of the inserted 
locking sleeve being deformed into the opening 
of the nut to restrain relative movement of the 
nut with respect to the threaded element. 

20 2. A locking nut assembly according to 
claim 1, wherein the nut is provided with a pair 
of said openings, the sleeve is formed with a 

pair of said prongs, and each prong is formed 
with a said foot. 

3. A locking nut assembly according to 25 
claim 1 or claim 2, wherein the support member 
is a nut plate. 

4. A locking nut assembly according to 
claim 3, wherein the threaded element is a 
guide tube with a threaded fitting. 30 

5. A locking nut assembly according to any 
one of claims 1 to 4, wherein the or each open-
ing is a torquing slot. 

6. A locking nut assembly substantially as 
hereinbefore described with reference to Figures 35 
1 and 3 to 5 of the accompanying drawings. 

For the Applicants 

D. Young & Co. 40 
Chartered Patent Agents 

9 & 10 Staple Inn 
London 
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