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Fig. 4. Spiral pressure element. 

Figure 4 shows a spiral and Figure 5 shows a helix. These elements are made from 
a thin-wall tube which is flattened to produce a long, narrow elliptical cross section. 
It is then formed into a spiral or helix as illustrated. When the process pressure is 
applied through the connecting tube, the resulting force tends to uncoil or straighten 
out the tubing. The rotating motion of the spiral or helix through a suitable linkage 
arrangement can be used to actuate a pointer or pen arm. 'The spiral is normally used 
for pressure ranges from 0-20 to 0-4000 psi, and the helix fl'om 0-100 to 0-100,000 psi. 
The material used may be bronze, steel, stainless steel, or special alloys. 

Figure 6 shows a "C"-type bourdon tube. This also is made from a thin-wall tube 
which may be flattened a small amount or a large amount, depending on the material 
and the pressure range. The tubing is formed into a "C'! ' shape, with one end closed 
and free to move, and the other end fixed and opened ,to a connecting tube for the 
process pressure. The force from the applied pressure tknds to straighten out the tube, 
thus producing tip travel. A suitable linkage will. transfer this tip travel to a pointer 
or pen arm. These elements are used for pressures from 0-15 to 0-10,000 psi. The 
material used is bronze, steel, stainless steel; or special alloys. 

Spring-and-Bellows Pressure Elements. Figure 7 shows a cross section of a 
spring-and-bellows pressure element. The bellows is formed from a length of thin-wall 
tubing by hydraulic extrusion in a die. This bellows is enclosed in a metal shell which 
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Fig. 5. Helix pressure element. 

is connected by tubing to the pl"Ocess pressure. A compression-type spring is mounted 
inside the bellows resting against its bottom and restrained at the top by a form
fitted nut. A rod resting on the bottom of the bellows transmits any vertical motion 
of the bellows through a suitable linkage arrangement into a pointer or pen readout. 
As the process pressure illside the metal shell is increased, the bellows moves vertically 
upward and compres~es the spring. The bellows-spring gradient is small compared 
to the spring gradient so that the pressure range is a function of the spring gradient 
only. A spring-and-bellows pressure element call be used on pressure ranges from 
abouL 0-5 in. of water to 0- :")0 psig. The lower preSSllres require bellows of a larger 
diameter than the higher pre,",sures. The bello\\":; is lIsll:tlly made of pito'"'phor brouze 
or t:i t,ainless seeel bu t can alt:io be supplied ill ma·IlY t; pecial mcLalt:i. 

Absolute Pressure Gage Element. Whell illdut:iLrial proCCSt:i "low-vacuum" 
measuremenit:i are recluired, beLweell 0- 100 nlln Hg alld 0- 30 in. Hg abs, it is frequently 
necessary to compellsate for the llonnal variaLions ill aLmut:ipheric or barometric pres
sure. Figure 8 shows a spring-and-bellows element which automatically compensates 
for the barometric pressure changes. The element includes a double bellows arrange
ment with both bellows fixed at the top and bottom and the adjacent end of each bel
lows attached to a movable plate, which transmits the bellows movement through a 
suitable linkage to a pointer or pen. The upper bellows is evacuated to a near perfeet 
vacuum (absolute zero) and is then sealed off. The process vacuum is applied to the 
lower bellows, which then tends to collapse (close) the lower bellows, moving the center 
plate down. If the barometric or atmospheric pressure changes, the upper bellows 
will expand or contract, depending on any decrease or increase in the barometer. The 
bellows may be made of phosphor bronze or t:itailliess steel. 


