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(54) IMPROVEMENTS IN FLUID FLOW DIVERTERS 

(71) We, BRITISH NUCLEAR 
FUELS LIMITED, a British company, of 
Risley, Warrington, Cheshire, do hereby 
declare the invention, for which we pray that 

5 a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the follow-
ing statement:— 

This 'invention relates to fluid flow 
10 diverters. 

If it is required to change a fluid flow 
path from one alternative to another, .there 
are several ways of accomplishing this. One 
example of these ways is to have a valve in 

15 each alternative path and have one open and 
the other closed. Another example is to have 
a 3-way valve at .the junction point. A third 
example is to have a diverter vane at the 
junction point, pivotable to open one path 

20 and at the same time block the other. 
However, all the quoted examples and 

many others suffer from the disadvantage of 
the necessity to penetrate the pipework which 
provides the fluid paths by operating spindles 

25 for the valves or vane. Where integrity of the 
contained fluid is of extreme importance, this 
can be undesirable particularly where a large 
number of flow d'iverters are required, since 
the presence of large numbers of penetrations 

30 increases the risk of an integrity breach. 
It 'is an object of the present invention to 

provide a fluid flow diverter which does not 
suffer from the disadvantage referred to, but 
which 'is simple in construction, reliable in 

35 operation and low in capital cost. 
_ According to the invention, a fluid flow 

diverter has an inlet pipe, at least two outlet 
pipes in communication with one another and 
with the inlet pipe at a common junction, an 

40 outlet orifice in each outlet pipe, the outlet 
orifices being disposed remotely from said 
junction, an obturating member freely mov-
able within the outlet pipes and guided therein 
solely by the internal surface of the respec-

45 tive pipe, from a position obturating one 
outlet orifice to at least one other msition 
obturating the or another outlet orifice, and 
means external to the pipes to effect move-

ment of the obturating member between 
obturating positions. 50 

The said means may be magnetic means 
where the obturating member is of material 
capable of responding to magnetic force in its 
ability to be moved thereby. 

The magnetic means may either be a per- 55 
manent magnet capable of being moved either 
manually or otherwise in a manner such as 
to cause the obturing member to move into 
a selected obturating position, or be a plurality 
of electromagnets each sited in a position 60 
capable of moving or contributing to moving 
the obturating member 'into a selected obtur-
ating position when energised. 

A constructional embodiment of the inven-
tion will now be described by way of example 65 
with reference to the accompanying drawing, 
wherein the single Figure is a side view partly 
in medial section. 

Referring to the drawing, in which like 
numerals indicate like parts, we provide a 70 
flow diverter F consisting of an inlet pipe 
I carrying a union 2 which consists of mating 
flanges 3, 4 with bolts 5 (one only being 
shown) and with double 'O' rings 6, 7, and 
an 'O' ring carrier 9 interposed between the 75 
flanges 3, 4. The upper flange 3 is welded 
to pipework 10 for inlet fluid. The pipe is 
welded symmetrically to the straight portion 
II of a pipe run 12 which has curved por-
tions 13, 14 integral with (as shown) or 80 
welded to the straight portion 11, the por-
tions 13, 14 being smoothly curved through 
90° downwardly so that their free ends 15, 
16 are disposed in a common horizontal plane. 
Those ends 15, 16 each carry a union 17, 18 85 
respectively, each union consisting of mating 
flanges 3, 4, bolts 5, double 'O' rings 6, 7, 
and an 'O' ring carrier 9. The lower flanges 
4 are welded to 'alternative outlet" and 'outlet1 

pipework 19, 20 respectively. 90 
Within each union 17, 18 is a seat 21 

carried by a distance sleeve 22 secured against 
axial movement by a flange 23 engaging a 
relieved portion 24 in each flange 4. Each 
seat 21 is adapted to be engaged in sealing 95 
manner by a single ball 25 (the alternative 
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position of the ball being shown in dot-and-
dash lines) disposed within the pipe run 12 
and able to move between a position where 
it seals on the seat 21 of union 17 and a 

5 position where it seals on the seat 21 of union 
18. The weight of the ball 25 is sufficient 
to provide a seal where the pressure difference 
across the seat is small, and gravity keeps the 
ball in position on each seat The distance 

10 sleeves 22 are necessary to expose the ball 
in its seated position to external magnetic 
force—it would be shielded if the seat were 
to be disposed within unions 17, 18. 

The ball 25 is preferably of ferromagnetic 
15 material with relatively low remanence but 

high permeability, for example mild steel, 
and is preferably moved between its two 
positions by manual operation of a permanent 
magnet external to the pipe run 12. By this 

20 expedient, there is no penetration of the pipe-
work or flow diverter, and consequently the 
chances of leakage across the fluid contain-
ment boundary, where there may be an appre-
ciable pressure difference, is greatly reduced. 

25 It will be appreciated that tiie sealing of a 
rotatable member (like a valve spindle) pene-
trating a pressure boundary produces a site of 
much less integrity than static joints like the 
flanged unions shown in the drawing. Such 

30 unions could of course be replaced by all-
welded joints, but with less convenience when 
assembling. 

Desirably, at least the pipe run 12 and 
preferably also the inlet pipe 1 and the unions 

35 2, 17 and 18 are fabricated from non-ferro-
magnetic material such as an aluminium alloy, 
to avoid distorting and reducing .the effective-
ness of the magnetic field of the permanent 
magnet which would result in making it more 

40 difficult to effect and control movement of 
the ball 25. 

Alternatively, a system for changing the 
position of the ball 25 can be employed which 
is non-manual and is capable of remote con-

45 trol. This can employ two or a multiple of 
two electromagnets. Where two electromagnets 
are employed, they are disposed in sym-
metrical positions such that operation of one 
electromagnet will not only raise the ball off 

50 one seat and upwardly until the straight pipe 
run 11 is reached but also attract the ball 
along the straight run until it is able to fall 
by gravity on to the seat in its alternative 
position, the electromagnet being switched off 

55 as soon as gravity is effective. The positions 
of letters A and B in the drawing show pos-

sible positions for such electromagnets. In a 
more complicated system, a series of electro-
magnets along which the ball may be passed 
in changing the position of the diverter, can 60 
be provided, with suitable switching mech-
anism for providing the required sequential 
energising of the electromagnets. 

Inafead of two outlets per single inlet, 
more than two may be provided where 65 
needed, employing pipe runs in different 
planes, and with either a single ball to obtain 
an abturating of one out of a number of 
outlets, or a plurality of balls where a dupli-
cation of the system illustrated is required, 70 
or any suitable combination, manually or 
non-manually operated as expedient. 

WHAT WE CLAIM IS:— 
1. A fluid flow diverter having an inlet 

pipe; at least two outlet pipes in communi- 75 
cation with one another mid with the inlet 
pipe at a common junction, an outlet orifice 
in each outlet pipe, the outlet orifices being 
disposed remotely from said junction, an 
obturating member freely movable within the 80 
outlet pipes and guided therein solely by the 
internal surface of the respective pipe, from 
a position obturating one outlet orifice to at 
least one other position obturating the or 
another outlet orifice, and means external to 85 
the pipes for effecting movement of the ob-
turating member between obturating positions. 

2. A fluid flow diverter according to claim 
1, wherein the said means is magnetic and 
the obturating member is of material capable 90 
of responding to magnetic force in its ability 
to be moved thereby. 

3. A fluid flow diverter according to claim 
2, wherein the said magnetic means is a per-
manent magnet capable of being moved 95 
manually in a manner such as to cause the 
obturating member to move into a selected 
obturating position. 

4. A fluid flow diverter according to claim 
2, wherein the said magnetic means comprises 100 
a plurality of electromagnets each sited in a 
position capable of moving or contributing 
to moving the obturating member into a 
selected obturating position when energised 

5. A fluid flow diverter, substantially as 105 
hereinbefore described with reference to the 
accompanying drawings. 

D. S. BOSSHARDT, 
Chartered Patent Agent, 

Agent for the Applicants. 
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