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How a Regulator Works
There are three basic operating components in most regulators: a loading
mechanism, a sensing element, and a control element. These three
components work together to accomplish pressure reduction.
The Loading Mechanism determines the setting of the regulator delivery
pressure. Most regulators use a spring as the loading mechanism. When the
regulator hand knob is turned, the spring is compressed. The force that is
placed on the spring is communicated to the sensing element and the control
element to achieve the outlet pressure.
The Sensing Element senses the force placed on the spring to set the delivery
pressure. The sensing element communicates this change in force to the
control element.
The Control Element is a valve that actually accomplishes the reduction of
inlet pressure to outlet pressure.

When the regulator hand knob is turned, the spring (loading mechanism) is
compressed. The spring displaces the diaphragm (sensing element). The
diaphragm then pushes on the control element, causing it to move away from
the regulator seat. The orifice becomes larger in order to provide the flow and
pressure required.

Features Determine Function
What makes a high purity regulator high purity?
High purity applications require equipment that will help maintain the purity
of the system. Three main features determine the suitability of a regulator for
high purity applications.
Body Type: Regulator bodies may be of forged or barstock construction. A
forged body is formed by casting metal in a mold under pressure. A barstock
body is made by machining out a solid piece of cold-drawn metal bar. Barstock
bodies are used for high purity applications for the following reasons:
• Reduced internal volumes
• Tight grain structure of the metal: The cold drawing process produces metal
barstock with a very tight grain structure.
• Low Ra surface finish: The machining process allows for very low Ra
(roughness average) surface finishes on the barstock.

Diaphragm Material: Diaphragms may be constructed of elastomers
(neoprene, Viton, etc.) or stainless steel. Stainless steel diaphragms are used in
high purity regulators because they do not adsorb and release (or “offgas”)
contaminants.
Type of Seals: A metal to metal seal (metal regulator body sealing to a metal
diaphragm) is the most reliable, leak-free type of seal. An elastomeric
diaphragm can degrade over time, compromising the integrity of this seal.
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Regulators are equipped with
CGA
(Compressed
Gas
Association)
fittings
for
connection to cylinders. Each
CGA connection has a
numerical designation, and a
listing of gases with which it
may be used.
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