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LIQUID FLOW CONTROL DEVICES 

BACKGROUND OF THE INVENTION 

This invention relates to liquid ?ow control devices and it is 
concerned with the problem of cavitation, especially cavita 
tion arising from impedances inserted in ?uid flow channels in 
order to regulate the pressure drop in said channels. 

In the context of nuclear reactors it is known to put im~ 
pedances (or gags) in the coolant ?ow channels associated 
with the reactor core so that pressure drop can be regulated in 
the channels and thereby coolant ?ow can be related to heat 
generation in the channel's. Known forms of gags have 
customarily been of the ori?ce plate type and these give rise to 
cavitation, especially with large ?ows and large pressure drops 
across the gags. Cavitation in a gag can set up vibration which 
may cause fatigue failures in components and also set up noise 
to interfere with measuring instruments dependant on noise 
detection. 

SUMMARY OF THE INVENTION 

According to the invention, an axial ?ow, cavitation sup— I 
pressing, flow impedance comprises a hollow body member 
and a stack of sets of ?rst and second plate members alternate 
ly arranged in the stack, the stack being supported inside and 
co-axially with the body member with the ?rst plate members 
?xed to the body member and the second plate members 
secured to a rotatable shaft so that the second plate members 

. can be rotated together relative to the ?rst plate members, the 
plates of one of the sets of plate members having apertures 
covered by abundantly perforated material for liquid ?ow de 
void of cavitation creation, through the apertures, and the 
plates of the other set of plate members being in the form of 
masking shutters for the plate members having the apertures 
covered by perforated material. The perforated material 
preferably may be in the form of wire mesh. 

DESCRIPTION OF THE DRAWINGS 

One form of the invention suitable for use in a liquid ?ow 
channel will now be described with reference to the accom 
panying drawings in which: 

FIG. I is a longitudinal sectional view of an adjustable ?ow 
impedance valve according to the invention, and 

FIG. 2 is a sectional view along the line 11-11 in FIG. 1. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings a ?ow impedance valve 1 is shown 
in which a cylindrical pressure vessel 2 houses a series of ?xed 
annular mesh plates 3. The mesh plates 3 are equally spaced 
apart by their thickened rims 4 which contact the inner sur 
face of the pressure vessel 2 and are secured to the rims 4 of 
adjacent plates 3 by screws 5. The complete assembly of mesh 
plates 3 being secured in the pressure vessel 2 by screws 6 en 
gaging the end mesh plate 3 with a shoulder 7 formed inside 
the pressure vessel 2. 
Each mesh plate 3 comprises a backing plate 8 having 16 

equally spaced ?ow ports 9 machined in it. The flow ports 9 
each accommodate a thin woven wire mesh window 10. The 
wire mesh windows 10 being secured in position by being 
trapped between the backing plate 8 and an insert plate 11 
that is welded into the backing plate 8 and is provided with 
ports matching the flow ports 9 in the backing plate 8. 

In front of each mesh plate 3, with respect to the direction 
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of liquid flow indicated by the arrow A, there is located a 
masking plate 12 which has ?ow ports (not shown) matching 
the woven wire mesh windows 10 in the associated mesh plate 
3. The masking plates 12 are mounted on a rotatable shaft 13 
which is axially supported within the pressure vessel 2 by end 
support members 14 and 15 having locating extensions 16 and 
17 which extend to the inner surface of the pressure vessel 2. 
The shaft 13 is splined, the splines engaging with complemen 
tary lugs extending inside the central apertures in the masking 
plates 12. The ends of the shaft 13 are sup orted within the 
end support members 14 and 15 by thrust an journal bearings 
18. 
The shaft 13 is actuated by a rotatable spindle 19 being 

?tted with a rack 20 which engages in a pinion 21 on the end 
of the shaft 13, so that movement of the spindle 19 rotates the 
shaft 13 at a uniform velocity ratio. The spindle 19 extends 
into a sealed housing 23 in the pressure vessel 2. The sealed 
housing 20 prevents leakage of any liquid along the spindle 19. 

In operation, rotation of the spindle 19 allows the masking 
plates 12 to occupy in one extreme a position in which their 
ports are in alignment with the wire mesh windows 10 in their 
associated mesh plates 3 to give the maximum presented ?ow 
area through the wire mesh windows 10 and in the'other ex 
treme a position in which the masking plates 12 almost fully 
mask the wire mesh windows 10 to give a minimum presented 
flow area. Between these extremes a variety of precise 
presented ?ow areas are attainable. Thus the shaft 13 need 
only rotate over an area equivalent to the masking of the wire 
mesh windows 10. 
Adjustment of the range of impedances offered by the valve 

1 may be made by varying the spacing of the mesh plates 3 or 
by making it non-uniform along the length of the spindle 13. In 
addition the mesh or weave of the wire mesh windows 10 can 
be altered and the effective area and shape of the windows 10 
and the ports in the masking plates 12 can also be varied. The 
number of mesh plates 3 and associated masking plates 12 
may also be altered. 
The ?ow impedance valve 1 described above is suitable for 

use in liquid metal ?ows and in this context is of value to pro 
vide gags in the fuel channels associated with the core of a 
nuclear reactor operating in the fast neutron region and 
cooled by liquid sodium. 
We claim: 
1. An axial ?ow, cavitation suppressing, ?ow impedance 

comprising a hollow body member and a stack of sets of ?rst 
and second plate members alternately arranged in the stack, 
the stack being supported inside and co-axially with the body 
member with the ?rst plate members ?xed to the body 
member and the second plate members secured to a rotatable 
shaft so that the second plate members can be rotated 
together relative to the ?rst plate members, the plates of one - 
of the sets of plate members having apertures covered by 
abundantly perforated material for liquid ?ow devoid of 
cavitation creation, through the apertures, and the plates of 
the other set of plate members being in the form of masking 
shutters for the plate members having the apertures covered 
by perforated material. 

2. A flow impedance as claimed in claim 1 wherein said per 
forated material is wire mesh. 

3. A flow impedance as claimed in claim 2 wherein said 
masking shutters each contain apertures that are complimen 
tary to the apertures of said one set of plate members. 
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