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PLATE SPRING OR RETAINING GRID FOR A 
BUNCH CYLINDRICAL ELEMENTS ENGAGED IN 

A HEAT EXCHANGE PROCESS 

The invention relates to a retaining grid or supporting 
grid for laterally supporting a bunch of cylindrical ele 
ments engaged in a heat exchange process, the support 
ing grid being made up of strip material in such a way 
that a plurality of compartments is formed. 
One of the objects of the invention is to indicate a 

structure for a grid of this kind in which a plate spring 
is introduced at least at one position into aside wall of 
a compartment. The plate spring extends in two direc 
tions and, when released, shows an arched form in one 
direction in its principal middle part, whilst the outer 
ends of the plate spring are in rigid connection with 
?xing points of the said side wall, between which ?xing 
points and a span of distance near at least one end of 
the plate spring a smaller section is similarly arched in 
the form of a plate spring. 
The said cylindrical elements may consist, for in 

stance, of rods or bars of ?ssile or breeding material 
which are introduced into the core of a nuclear reactor. 
The same set-up, however, may also be used for a heat 
exchanger. In that case the cylindrical compartments 
consist of pipes around which there is a ?ow of media 
to be cooled or heated. 

Lastly, it is also possible to use a set-up mounted 
inside the cylindrical elements. - 
The said plate springs have a non-linear spring char 

acteristic. The pressure increase with the degree of 
compression according to the dimensional conditions 
ruling at any moment, but remains constant or de 
creases within a certain range. Consequently, it is possi 
ble within certain limits to apply an equal pressure to 
all the cylindrical elements, independently of manufac 
turing and assembling tolerances and temperature ef 
fects. This is of particular importance in cases where 
the pressure and spring tensions may not exceed cer 
tain permissible maximum values. It is not necessary to 
give the spring a symmetrical shaping in the longitudi 
nal direction. Thus, it is quite possible to use a plate 
spring having only one curved section in connection 
with the arched span. In this embodiment the plate 
spring is shorter, which is advantageous to the flow of 
medium around it. 
his a further object of the invention to use a plate 

spring having only on one side a curved section in con 
nection with the arched span. The advantage of this 
form of spring is that the spring becomes shorter and 
can therefore be manufactured in a more simple and 
hence less expensive manner. 
According to a further embodiment of the invention 

a plate spring is used which shows at least on one side 
of the large archlike convexity smaller convex spring 
portions which are outwardly curved towards the oppo 
site side of the large convexity. In this way a form of 
spring is obtained which is characterized in that it can 
be produced in a very easy manner if these small con 
vexities of the spring are formed at both ends. By giving 
the plate spring a suitable shaping it is now possible 
with these slight spring convexities to make the plate 
spring rest in holes provided in the wall of the grid. 
With suitable shaping it is even possible in this embodi 
ment to bring about a so-called snap connection. In 
that case the plate spring is brought into position by 
being pushed through the apertures until the two con 
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vexities snap through this aperture, whereupon the 
spring is fixed in the grid. For greater security it is 
always possible to ?x the ends of this spring through the 
grid additionally by means of spot welds. Should such a 
spot weld become detached, this spring is still unable to 
move out of the grid as it is kept locked in position by 
the snap joint. 
The same holes in the grid wall which are used for 

?xing the plate spring may also be utilized for ?xing the 
rod holder in the same way. This rod holder, which is 
situated in the other compartment of the grid, serves to 
provide a firm point of support for the ?ssile rod by 
means of a few projecting parts. 
According to a further variant of the invention the 

springs used consist of an assembly of two or more 
springs mounted one above the other. In the case where 
two springs are used, these two springs are connected 
at least to each other’s ends. The assembly of plate 
springs formed in this way is connected at its ends to 
the grid by means of so-called backing strips (rod hold 
ers). The advantage of this is that each spring individu 
ally shows a lower stress level than a replacement 
spring whose total length corresponds to the sum of the 
thickness of the individual springs stacked upon each 
other. This lowered stress level is of particular impor 
tance because the degree of stress relaxation is a func 
tion also of the magnitude of this stress level. By the use 
of this assembly of composite springs it is possible to 
keep the stress relexation under control in such a man 
ner that the spring tension can be maintained for a 
much longer time than was formerly the case. The 
result is thus achieved that, in spite of the often very 
high working temperature, springs made in this way can 
perform their function in a reliable manner for a long 
period. 
Typical embodiments of the invention will be eluci 

dated below by reference to the accompanying draw 
mgs: 
FIG. 1: shows these spring characteristics. 
FIG. 2; shows a longitudinal section II-II taken 

through the retainning grid according to FIG. 4. 
FIG. 3: represents a longitudinal section III — III 

taken through the retaining grid according to FIG. 4. 
FIG. 4 gives a top plan view of the retaining grid. 
FIG. 5: gives a top plan view of a non-symmetrical 

plate spring. 
FIG. 6: is a front elevation of a cross-shaped rod 

shielding element. 
FIG. 7: gives a side view of a non-symmetrical plate 

spring according to FIG. 5. 
FIG. 8: shows, in an elevation according to VIII, a rod 

holder as used in FIG. 9. 
FIG. 9: discloses a vertical cross-section of a grid 

element in which the plate springs used show an 
amended form of construction. 
FIG. 10: shows a side elevation of a doubly con 

structed non-symmetrical spring. 
FIG. 1 shows the spring characteristics of plate spring 

of the kind described. 
The force K by which the plate is compressed in 

plotted along the vertical axis (see also FIG. 3). 
The spring deformation f is represented by the hori 

zontal axes. This spring deformation is measured in the 
middle 27 of the plate spring (see FIG. 3). 
The characteristics b and c in particular are of impor 

tance for the purpose concerned here. Characteristic b 
shows a trend which ensures a constant resiliency K 
between the limits d and e. 
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Characteristic b shows that it is also possible to make 
the resiliency K diminish according as the deformation 
increases. Springs with this characteristic as well as 
springs with characteristic b are suitable for intercept 
ing the vibration of pipes or fuel rods. Such vibrations, 
which may be due to variations of pressure in the cool 
ing medium, have hitherto frequently been a source of 
difficulty, as they are liable to cause fatigue fractures. 
FIG. 4 shows, in a top plan view of a supporting grid 

1, how a plurality of rods 2 of ?ssile material are sup 
ported in this grid. The grid consists of a plurality of 
strips 3, 4, 5 and 6 which are permanently connected 
with each other at points 14, 15, 16 and 17, at which 
intersecting strips interlock. In this .way a plurality of 
grid compartments 7 is formed. For one of these sec 
tions the figure shows in detail how these rods 2 of 
fissile material are supported by a plate spring 8 to 
gether with a rod holder having two bends 78 and 79 
each of which shows a protrusion 81, 82. 
FIG. 3 shows, in a longitudinal section of the element 

of ?ssile material depicted in FIG. 4, how the plate 
springs used are shaped. According to FIG. 3 each 
plate spring shows an arched middle part 15 which 
merges at its two ends into smaller plate spring parts 16 
with an arching similar to that of the middle part 15. 
At points 23 each end of the plate spring is rigidly 

?xed, e.g. by means of spot welds, to a side wall portion 
5 of a compartment 7. 
For the sake of clarity this is again shown in FIG. 3 in 

a longitudinal section III — III of the grid. It can fur 
thermore be seen from the ?gure that in the middle of 
the larger wall portion a protrusion 27 is provided 
which is adjacent to the adjoining surface of the ?ssile 
rod 2. 
FIGS. 5 and 7 show a modified form in which a plate 

spring is shaped non-symmetrically with only one 
arched part. 

If a rectangular set-up of the ?ssile rods is to be pro 
vided, the FIG. 4 construction offers a simple and inex 
pensive mode of solution. According to FIG. 4. vertical 
strips 5 and 6 are connected by means of soldered or 
plasma-welded joints 14, 15, 16 and 17. 
The plate springs 8 are fixed to the transverse strips 5 

and 7 respectively. These springs may be of the kind 
shown as spring 8 in FIG. 2 or as springs 25 in FIGS. 5 
and 7. 
Rod holders 76 and 77 give the ?ssile rod 2 a ?rm 

hold at points 45 and 46. FIG. 6 gives a top plan view 
of a rod holder 77. The curved clamps 81 and 82 pro 
vide a ?rm hold. These clamps are the opposite ends of 
the cross-beam or strip of the cross-shaped part 77. The 
longitudinal strip 85 is used for spot welds at points 86 
and 87. 
FIG. 2 is a front elevation of the plate spring 8 used 

in FIG. 3. It distinctly shows the positions 23 at which 
a spot weld has been made. 
FIG. 9 shows in common with FIG. 3 a vertical cross 

section of the grid, in which, however, a variant upon 
the letter ?gure is depicted. In this embodiment two 
apertures 90 and 91 respectively are provided in the 
grid walls 6 and 5 respectively. Since there are corre 
sponding apertures 92 and 93 respectively in the back 
ing strip or rod holder 95, the plate spring portions 96 
and 97 which are bent over with small archings can be 
pushed through these apertures. During this action the 
spring 25 is supported by its end 98, bent over practi 
cally at right angles, in the edges 99 of the apertures. 
Although this is not shown in FIG. 9, this construction 
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can without dif?culty be made in such a way that when 
the plate spring is pushed through apertures 90 and 91 
a snap effect is brought about, so that the spring is not 
only ?xed in the apertures but can as it were be locked 
in them. 
FIG. 8 shows the view according to VIII on the rear 

side of the retaining plate 95. This plate is provided 
with bent-over edges 100 and 101 by means of which 
the retaining plate is ?xed upon the edges 102 and 103 
of apertures 92 and 93. As shown in FIG. 8, spot welds 
may furthermore be provided at the positions 23. 

In FIG. 10 a construction is depicted partly in cross 
section and partly in side elevation, in which a spring 
104 and a spring 105 are superimposed upon each 
other and ?xed by means of spot welds 106 and 107. If 
desired, a few other spot welds may be provided over 
the length of the spring, for example at 108. Spring 105 
has for the sake of clarity been given a different shade 
of colour from spring 104. From FIG. 10 it can also be 
seen that the retaining plate 109 is in this case provided 
with two protrusions 110 and 111 which pass through 
apertures 112 and 113 so as to come into contact with 
the underside of 105, where they are fixed with the 
same spot weld by means of which the spring portions 
themselves are joined to each other. 
We claim: 
1. A supporting grid for supporting a plurality of 

elements engaged in a heat exchange process against 
sideways shifting comprising: a plurality of grid strips‘ 
connected together to form the sidewalls of a plurality 
of compartments having parallel axes; a plate spring 
extending longitudinally in each compartment, said 
plate spring having a continuous surface facing the 
sidewall of the respective compartment, said spring 
having a central arch-like bend projecting toward the 
center of the respective compartment for engaging an 
element therein and having at each end of the arch-like 
bend a smaller bend facing in the opposite direction, 
said spring further having straight end portions which 
engage the sidewall of the respective sidewall, each end 
portion extending longitudinally outwardly from the 
respective smaller bend so that the surface of the end 
portion engaging the sidewall is part of said continuous 
surface, each of said smaller bends projecting through I 
an aperture in the adjacent sidewall and engaging only 
that edge of the respective aperture which is adjacent 
the straight end portions of the plate spring to thereby 
fasten said plate spring to said adjacent sidewall; and an 
element holder in each compartment engaging the 
sidewall opposite the respective plate spring and having 
a portion projecting toward the center of the compart 
ment for engaging an element therein on the opposite 
side from the respective plate spring. 

2. A grid as in claim 1 wherein said element holder 
includes a plate portion engaging the compartment 
sidewall, said plate portion being provided with two 
apertures each of which coincides with one of said 
apertures in the compartment sidewall, an edge of each 
aperture in the plate portion being bent into a lip which 
grasps the edge of the corresponding aperture in the 
compartment sidewall. 

3. A grid as in claim 1 wherein said element holder 
includes a plate portion engaging the compartment 
sidewall and wherein the projecting portion of said 
element holder includes two curved clamps projecting 
toward the center of the respective compartment. 
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