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(71) We, UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY, 
London, a British Authority, do hereby 
declare the invention, for which we pray 

5 that 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 
following statement:— 

This invention relates to gas sampling 
10 apparatus and is chiefly concerned with 

selective sampling of a number of gas 
streams or a number of points in a single gas 
stream. 

In a gas cooled nuclear reactor for 
15 example there are a number of coolant 

channels carrying gas which pass close to 
fuel elements and it is a requirement that gas 
in these channels be sampled from time to 
time in order to check its composition or the 

20 degree to which it may have become 
radioactive. This requirement calls for a one 
or more multiport sampling valves which are 
capable of transferring samples of gas from 
each of the channels to a detector or 

25 analyser but care must be taken to ensure 
that cross contamination between the 
channels does not occur or at least is 
minimised. 

A sampling valve is already known in 
30 which fixed and rotatable, ported, plate 

members are arranged in sliding face to face 
contact with the object of bringing any one 
of a number of ports in one member, which 
communicate with sampling lines, into 

35 register with a port in the other member, 
which communicates with a sampling 
location, whereat a detector or analyser 
samples the gas delivered to it. 

According to the present invention a 
40 multiport sampling valve for connecting a 

selected one of a number of gas sampling 
lines to a single gas sampling location 
comprises a gas tight casing arranged to be 
supplied with clean gas at a pressure higher 

45 than that in any of the sampling lines, a fixed 
plate member having a number of ports 
arranged to be connected to the gas sam-
pling lines^ a rotatable plate member 

[Pricr 

mounted in face to face contact with the 
fixed plate member and having a port 50 
arranged to be selectively registered with 
any port in the fixed plate member, the two 
plate members being pressed together, and 
means to ensure, at least when operating the 
valve to change from one port in the fixed 55 
plate member to another, that the ports in 
the fixed plate member and thereby the 
sampling lines, are in communication with 
the interior of the gas tight casing. 

In one arrangement in accordance with 60 
the invention, the underside of the rotatable 
plate member is relieved or grooved except 
in the region of the port in the member so 
that the ports in the fixed plate member, 
with the exception of that in engagement 65 
with the port in the rotatable plate member, 
are exposed to the interior of the gas tight 
casing. 

Means may be provided within the casing 
for separating the plate members from their 70 
face to face contact before effecting relative 
rotation thereof, whereby sliding friction 
between the members is eliminated. To this 
end, the plate members are preferably urged 
into face to face contact by means of a 75 
spring, the plate members being separated 
against the spring action and then rotated 
before allowing the spring to take charge 
again. 

One embodiment of this invention will 80 
now be described with reference to the 
diagrammatic drawing accompanying the 
Provisional Specification which shows at Fig 
1 a multiport sampling valve V for selec-
tively connecting each of a number of gas 85 
sampling lines L with a line leading to a 
sampling detector D for detecting 
radioactivity in the gas passed to it and at 
Fig 1A a detail of Fig 1. The valve V 
comprises a gas tight casing 1 within which 90 
is mounted a fixed disc 2 extending across 
the full width of the casing. The disc 2 has a 
central hole 3 and an annular row of holes 4 
pitched on a common radius about the. 
central hole 3. The central hole is connected 95 
on the underside of the disc with a pipe 6 
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leading to the detector D whilst the holes in 
the annular row communicate by way in-
dividual pipes with respective sampling lines 
L. 

5 Above the disc 2 is mounted a rotatable 
disc 7 formed with a radial conduit 8 in-
tercommunicating a port 9 at the periphery, 
herein called a peripheral port, with a 
central port 10 extending from the conduit 8 

10 to the lower face of the disc 7. 
A spring 11 mounted between a support 

plate 15 and the upper surface of the disc 7 
urges the discs into face to face contact. 

The underside of the periphery of the disc 
15 7, other than the portion in which the 

peripheral port is formed, is relieved or 
grooved as shown at 12 so that when the 
discs are urged into face to face contact by a 
spring 11, as shown, all of the |>orts in the 

20 annular row of ports 4 in the fixed disc 2 
except that in engagement with the 
peripheral port 9 are exposed to the interior 
atmosphere of the casing. This atmosphere 
is a clean gas admitted to the casing via pipe 

25 1 a and is maintained at a pressure slightly 
above that obtaining in the sampling lines L. 

The movable disc 7 is mounted at the end 
of a rod 13 upstanding from its upper face 
and passing in slidable and rotatable 

30 engagement through a bush 14 at the centre 
of a support plate 15. Above the latter the 
rod carried the armature windings of a 
stepping-motor 16 and a further upward 
extension of the rod constitutes firstly an 

35 armature of a lifting solenoid 17 and 
secondly, at its extremity the rotor of a 
Selsyn or similar position transmitter 18. 
The supplies for the motor and solenoid are 
taken from cables 19 supplied from gas tight 

40 terminals 20 penetrating the casing wall. 
The rotational position of the rod and hence 
of the disc 7 is transmitted to a remote 
indicator via leads 21 to gas tight terminals 
22 penetrating the casing. 

45 In operation, with the spring 11 holding 
the upper disc 7 in close face to face contact 
with the lower fixed disc 2, clean gas sup-
plied to the casing 1 via pipe la at a pressure 
above that in the sampling lines enters those 

50 ports in the annular row 4 in the lower disc 
2, which are exposed by the peripheral 
groove 12 and hence these ports are flushed 
with clean gas. A sample of gas from the line 
connected to that port in the lower disc 2 

55 which is in register with the peripheral port 
9 in the upper disc passes along radial 
conduit 8 to the central port 10 through port 
3 into pipe 6 to the detector D. 

To sample gas from the next sampling 
60 point, the solenoid 17 is energised to raise 

the disc 7 against the spring 11 so to separate 
the discs from the face to face contact. The 
stepping motor 16 is then automatically 
actuated to rotate the upper disc through 

65 the appropriate number of steps sufficient to 

bring the peripheral port 9 in the upper disc 
into register with a selected one of the ports 
4 in the lower disc from which the next 
sample is to be taken. This need not be the 
port immediately adjacent the one 70 
previously sampled. The solenoid 17 is then 
de-energised so allowing the spring 12 to 
take charge and force tile upper disc into 
engagement with the lower one. The valve is 
now ready to take the next sample. 75 

"Whilst the discs are" separated clean 
flushing gas can enter port 9 in the upper 
disc and pass through radical conduit 8, 
ports 10 and 3, pipe 6 and the detector D 
respectively, so flushing out residual traces 80 
of the previous sample. This flushing gas 
stream is inhibited from passing directly to 
the central port 3 in the lower disc by 
forming the upper disc 7 with a short tubular 
spigot 10a (see Figure la) equipped with a 85 
suitable groove and sealing ring 10b around 
its central port 10 so that separation of the 
discs at their faces does not expose the 
central port 3 in the lower disc 2 to the 
casing atmosphere which would leave the 90 
effect of permitting the flushing gas stream 
to bypass radial conduit 8, so leading to the 
possibility of contamination of the next 
sample with residual traces of the previous 
one. 95 

WHAT WE CLAIM IS:— 
1. A multiport sampling valve for con-

necting a selected one of a number of gas 
sampling lines to a single gas sampling 
location, comprising a gas tight casing 100 
arranged to be supplied with clean gas at a 
pressure higher than that in any of the 
sampling lines, a fixed plate member having 
a number of ports arranged to be connected 
to the gas sampling lines, a rotatable plate 105 
member mounted in face to face contact 
with the fixed plate member and having a 
port arranged to be selectively registered 
with any port in the fixed plate member, the 
two plate members being pressed together, n o 
and means to ensure, at least when 
operating the valve to change from one port 
in the fixed plate member to another, that 
the ports in the fixed plate member and 
thereby the sampling fines, are in com- H5 
munication with the interior of the gas tight 
casing. 

2. A multiport sampling valve as claimed 
in Claim 1, in which the underside of the 
rotatable plate member is relieved or 120 
grooved except in the region of the port in 
die member so that the ports in the fixed 
plate member, with the exception of that in 
engagement with the port in the rotatable 
plate member, are exposed to the interior of 125 
the gas tight casing. 

3. A multiport sampling valve as claimed 
in Claim 1 or Claim 2 including means for 
separating the plate members from their 
face to face contact, during rotation of the 130 
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rotatable plate member, and means for 
rotating the rotatable member a 
predetermined amount to bring a different 
selected one of the sampling lines into 

5 communication with the sampling location. 
4. A multiport sampling valve as claimed 

in Claim 3 in which said means are contained 
within the casing and controlled remotely. 

5. A multiport sampling valve sub-
stantially as described herein with reference 10 
to the drawing accompanying the 
Provisional Specification. 

M.T.HUNT, 
Chartered Patent Agent, 
Agent for the Applicants. 
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