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(54) Pressure transmitter 

(57) An isolator or the like for nuclear 
power stations employed to separate 
two fluids or two pressures or other 
sensing instruments from the 
containment or elsewhere includes 
first and second fluid filled bellows 
(38, 39) having a fluid connection (47, 
48) therebetween and which together 
provide a pressure transfer 
mechanism. Excessive travel of the 
bellows is prevented by overrange 
valves (40, 41) one of which closes 
the pathway on application of high 
pressure. 
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SPECIFICATION 
Pressure Transmitter 

This invention relates to devices for 
transmitting pressures through two or more 

5 separated fluids, and in particular to devices 
similar to differential pressure units such as are 
employed for measuring fluid pressures in nuclear 
reactors. 

A typical differential pressure unit (DPU) of the 
10 prior art is shown in U.S. Patent No. 2,664,749 

issued January 5,1954. 
Devices to isolate, for reasons of temperature, 

radioactivity or for other reasons, relative to the 
operation of a nuclear power station are known 

15 from U.S. Patent No. 3,696,659 issued October 
10, 1972, and U.S. Patent No. 3,956,937 issued 
May 18, 1976. 

In the prior art, excessive liquids expand 
excessively when heated in such devices. This 

20 causes excessive elongation of the sensor 
bellows. 

The object of the present invention is to 
minimise or to overcome these disadvantages. 

According to the invention there is provided a 
25 fluid pressure transmitter, including a housing 

having first and second chambers therein, flexible 
bellows assemblies, one located in each chamber 
and each containing a substantially 
incompressible fluid, a fluid pathway between the 

30 chambers whereby communication is provided 
between the bellows arrangements so as to 
provide a means of fluid pressure transfer 
between the chambers, and pressure responsive 
means whereby said fluid pathway is closed when 

35 the pressure differential between the chambers 
exceeds a predetermined value. 

An embodiment of the invention will now be 
described with reference to the accompanying 
drawings in which the single figure is a 

40 longitudinal sectional view of a fluid pressure 
transmitter. 

Referring to the drawing, the pressure 
transmitter 10, which may be employed for the 
transmission of fluid pressure through the wall or 

45 casing of a nuclear reactor, is mounted in a 
housing 11. Typically the housing 11 comprises 
first and second outer castings 26 ,27 each of 
which has a cylindrical bore in which a tubular 
insert, 12, 13 respectively, is fitted. The inserts 12 

50 and 13 have cylindrical inner surfaces 16 and 17 
respectively. 

End walls 24 ,25 formed integral with the 
outer castings 26 and 27 define, together with 
the inserts 12 and 13, first and second essentially 

55 fluid-tight chambers 18 and 19 respectively. 
Communication to chamber 18 is provided via 
openings 20 and 21 in end wall 24, and to 
chamber 19 via openings 22 and 23 in end wall 
25. 

60 The chambers 18 and 19 are mutually isolated 
by a partition formed by members 3 4 , 3 5 , 3 6 and 
37. Each chamber 18(19) contains a sealed 
bellows 38 (39) filled with a substantially 
incompressible fluid and secured to the respective 

65 end wall 24 (25) via an anchor member 28 (29). 
The free ends 44 and 45 of the bellows 38 and 
39 are coupled via a rod 46 which rod is a loose 
fit in bores 47 ,48 through the partition wall. The 
bores 47 and 48 are of sufficient diameter to 

70 allow the passage of fluid from one bellows to the 
other. In some applications the rod 46 is coupled 
to an actuator arm 49 which in turn is coupled to 
a pressure indicator (not shown). 

Movement of fluid through the bores 47 and 
75 48 is controlled by overrange valves 40 and 41 

provided with seals 42 ,43 and at least one of 
which is open under all pressure conditions. One 
form of valve suitable for this application is shown 
in U.S. Patent No. 2,632,474. Under normal 

80 pressure conditions both valves are open and the 
bores 47 and 48 provide a fluid connection 
between the two bellows. Thus a fluid pressure 
applied to one bellows causes compression of 
that bellows and a corresponding expansion of 

85 the other bellows. The arrangement can thus be 
employed as an isolating pressure transference 
device between two fluid systems. If excessive 
pressure is applied to one bellows the 
corresponding overrange valve closes thus 

90 preventing excessive travel of and consequent 
damage to the bellows system. 

Although the differential pressure may be 
indicated, it need not be indicated. 

A switch for an alarm may also be provided, 
95 but may be unnecessary. 

One important purpose of the device is to 
cause the pressure in chamber 18 to operate 
something in communication with chamber 19 or 
vice versa without the fluids in chambers 18 or 19 

100 mixing. 

Claims 
1. A fluid pressure transmitter, including a 

housing having first and second chambers 
therein, flexible bellows assemblies, one located 

105 in each chamber and each containing a 
substantially incompressible fluid, a fluid pathway 
between the chambers whereby communication 
is provided between the bellows arrangements so 
as to provide a means of fluid pressure transfer 

11 o between the chambers, and pressure responsive 
means whereby said fluid pathway is closed when 
the pressure differential between the chambers 
exceeds a predetermined value. 

2. A fluid pressure responsive device 
115 comprising: a housing having a central transverse 

partition and first and second enclosing side 
walls, said housing having an opening thereinto 
on each side of said partition; first and 
second bellows each having a fixed end sealed 

120 around respective opposite sides of said partition, 
said first and second bellows having first and 
second closed movable ends with first and second 
respective recesses, said recesses extending 
inwardly toward said partition; first and second 

125 bodies; first and second means fixing said first 
and second bodies respectively relative to said 
housing, said bodies being fixed relative to said 
housing in positions and having first and second 
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respective portions nesting in said first and 
second recesses, respectively, said first and 
second bodies' first and second portions filling 
major portions of the volumes of the respective 

5 first and second recesses; and incompressible 
fluid portions inside each of said bellows filling 
the same and being in communication with each 
other. 

3. A device as claimed in claim 2, wherein said 
10 housing has a construction forming first and 

second chambers outside said recesses and 
outside said first and second bellows, 
respectively, said first and second bodies having 
third and fourth portions, respectively, occupying 

15 substantially all of the space within said first and 

second chambers, respectively. 
4. A device as claimed in claim 3, wherein said 

housing includes first and second end walls 
partially defining said first and second chambers, 

20 respectively, said first and second means fixing 
said third and fourth portions of said first and 
second bodies, respectively, to said first and 
second housing end walls, respectively. 

5. A fluid pressure responsive device 
25 substantially as described herein with reference to 

the accompanying drawings. 
6. A nuclear reactor provided with one or more 

devices as claimed in any one of the preceding 
claims. 
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