Build a Simple Baptist Pump
In this example, we will build a 1” Baptist piston pump.  1” refers to the cylinder diameter.  If the water level is very superficial (less than 10 m), you can work with larger diameter cylinder pipes: 1.25”, 1.5” or even 2” if the water level is less than say 3 m.  In such cases, the piston dimensions are to be adapted accordingly.

One inch refers to the nominal diameter of the cylinder pipe.  In such pump, the piston is another PVC pipe, but only ½” diameter. Water is lifted between the outer wall of the piston pipe and the inner wall of the cylinder pipe.

The piston pipe could be replaced by a rod (metal or even wood), or a Polyethylene pipe (PE hose) but PVC pipe is easier to handle and often cheaper too.  Remember that PE hoses, as well as wooden or metal rods, cannot be glued.
To make the piston valve we will need :
* one 1/2” male PVC thread adapter
* one bolt, whose head does not pass through the male adapter,  e.g. 1/4” x 3” 
* one 1/2” female PVC thread adapter

* a piece of bicycle inner tube
* a piece of car tyre.
1. Glue the female adapter to the ½” piston pipe.

2. File off any protruding parts from the outside of the female adapter.

3. Drive a hot 1” or 1.5” nail through the female adapter, somewhere from the middle of it, towards the glued part.  This will prevent the bolt from moving too far upwards.
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You can either leave the nail there (cut off protruding parts) or pull it out and change it for a pin cut out of PVC, while the hole is still hot.  That has been done on the photograph.  A PVC pin will not rust.

Thread adapters for ½” PVC pipes fit loosely into the 1” cylinder pipe.  Therefore, we will need a rubber sealing ring, that makes contact with the inside of the cylinder pipe and makes sure that the water between the footvalve and the piston valve gets under pressure.  Cut a ½” diameter hole in the rubber and screw it onto the male adapter.  Then cut it roughly with a knife and finally, file it off until it enters into the 1” cylinder pipe.  (See also construction of an EMAS pump).
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The assembled (1/2”) piston (for a 1” cylinder) looks like this:
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Note the weep holes.  Water enters the piston tube, but since the piston is closed at the top, it works like a pressure chamber and the water is forced out again through the weep holes into the space between piston and cylinder.
If the sealing ring is too wide, the pump will give high resistance.  If it is too small, it will not develop good pressure.  In this latter case, screw in the male adapter more tightly, so that the rubber seal expands and fits better to the cylinder wall.
Instead of a car tyre seal, you can also cut several seals out of inner tube.  They can be punched out with a round chisel, made of a piece of 1” metal tube, filed from the outside.  But always make sure they are adequately kept in place between the two adapters.

As a footvalve, use either an EMAS valve, a Peters or Wong Tang rubber flap valve or a commercial brass or plastic model.

