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PUMP CLINIC 13 
 
 

Sandpiper Air-operated diaphragm Pumps 
-Principle of Operation- 

 
 
 
 

 
 

Basic Design Features 
Most Warren Rupp (Sandpiper) diaphragm pumps are driven by compressed air.  The directional 
air distribution valve and pilot valve, referred to as the "air end", are located in the center section 
of the pump.  Liquid moves through two manifolds and outer chambers of the pump, referred to as 
the "wet end".  Generally, check valves are located at the top and bottom of each outer chamber 
or on a common manifold.  The two outer chambers are connected by suction and discharge 
manifolds. The pumps are self-priming. 

No-Lube Air Distribution Valve 
During operation, the Air Distribution Valve controls alternate pressurising of one diaphragm, then 
the other. The Valve automatically transfers air pressure to the opposite chamber after each 
stroke.  This provides alternating suction and discharge strokes, as the diaphragms move in 
parallel paths.  Warren Rupp air valves require no lubrication. This is the preferred mode of 
operation.  Clean, dry air will enhance pump performance. 

Diaphragms 
Flexible diaphragms are clamped at their outer perimeters, between the inner and outer 
chambers.  The diaphragms are connected at their movable centers by a rod. 

Check Valves 
As fluid moves through the pump, check valves open and close. This allows each outer chamber 
to alternately fill and discharge.  The check valves respond to differential pressures.  Ball-type 
check valves can pass very small particles. 
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The Pumping Cycle 
 
As the Air Distribution Valve directs pressurised air to the left diaphragm, the diaphragm is pushed 
outward.  This is a discharge stroke, which forces liquid from the left outer chamber. Discharged 
liquid moves from the chamber, through an open discharge check valve, and exits the pump at the 
discharge manifold.  
 
The position of the discharge port can be top, bottom or side.  As the left diaphragm is pressurised 
outward, the connecting rod pulls the right diaphragm inward on a suction stroke, which fills the 
left chamber with fluid.  Liquid enters the pump at the suction manifold, moves through an open 
suction check valve and fills the chamber.  At the end of the cycle, the Air Distribution Valve 
automatically shifts the air pressure to the opposite diaphragm, initiating another pumping cycle. 
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