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The interior body (Figure 4) consisted 
of five standard size boards of plywood. 
Cut plywood patterns were bolted together 
to form the shape of the two lower 
accesses. The plastic sheeting served to 
keep the wood watertight. A 4″ hole runs 
vertically through the center of the body to 
house the main piping system. The piping 
system contains 1″ inside diameter (ID) 
polyethylene black pipe surrounded by 
foam insulation spray inside of 3″ ID PVC 

pipe. A T-connection was used to divert water flowing from the bottom to 
the float valves in the dual lower accesses. The float valves attach to 1/2″ ID 
polyethylene black pipe that runs through a 1″ hole in the side of the body. A 
ballcock valve was used to regulate the water in the upper access to prevent 
overflow. A 10″ ball was used to create the ball drinker system, with the 
purpose of protecting water stored in the upper access reservoir from outside 
elements including debris, sunlight, frost, and low temperatures. 

The multi-use design features dual lower access for small livestock 
species such as swine and goats, and an upper access ball drinker for 
large livestock species such as cattle and horses. Prototype modeling 
was completed in the Autodesk Fusion 360 application. Construction 
and testing of the prototype model was completed at Grand View Farm 
in Forest Hill, Maryland. Figure 1 depicts the parts of the exterior haul.

Livestock drinkers are an essential part of animal agriculture; their 
purpose being to provide fresh and clean water to hydrate livestock 
animals. Healthy amounts of the nutrients contained in water ensure 
that animals can regulate various bodily functions including, but not 
limited to, body temperature, digestion, reproduction, and excretion. 
Despite the shared importance of water among all livestock species, 
individual hydration needs of each species are often overlooked and 
not met by farmers. This is often due to the device that the water is 
provided in.

Livestock watering technology has drastically evolved over time to 
solve common issues with traditional watering practices. LeJeune et al. 
(2001) found that livestock drinkers that expose water to sunlight leave 
the system venerable to contamination from algae and harmful 
microorganisms including E. Coli and protozoa, making the water 
harmful for livestock consumption. Also, Hill and Shannon (2019) 
found that drinkers that are composed of metal have the potential to 
corrode and leach zinc and copper into the water, which in excess can 
be very dangerous to livestock, especially sheep. This makes plastic 
the optimal material for a livestock drinker. Other problems drinkers 
face include low temperatures and damage perpetrated by livestock.

The purpose of this project was to design, construct, and test a 
multi-use livestock drinker that accommodates the precise hydration 
needs of differing livestock species. This alternative method eliminates 
hazardous problems caused by drinker design and material. With a 
working multi-use drinker, farmers would only have to install and 
maintain a single device.

The purpose of this project was to design, construct, and test a 
multi-use alternative livestock drinker concept, that can accommodate 
the hydration needs of both small and large species of livestock in one 
device. Further work will be done to improve upon the drinker concept 
explored in this project. With access to more advanced resources, 
including ultrasonic welding and plastic injection molding, a much 
more complex and precise design can be created using the multi-use 
concept. The drinker will be free of all human error, as well as all 
untraditional materials that would never be used in a drinker on the 
market. This project completed the difficult feats of developing and 
proving that the multi-use concept works and established methods that 
could be used to construct the multi-use design out of plastic parts. It is 
planned to implement a solar heating function into the design to equip 
the drinker for low temperatures.
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Figure 7 (left): A bull using the 
upper access ball drinker. 

Figure 4 (below): The interior body of 
the drinker.

Figure 6 (right): A goat using the 
lower access drinker regulated by 
a float valve.

The drinker was installed in the front paddock at Grand View Farm on 
4/13/21 to be tested on livestock animals of varying sizes (Figures 6 and 7).

Table 1 (below): The successes and shortcomings of each initial testing round. 

Testing Dates Successes Shortcomings

3/22/21 – 3/28/21

• Lower accesses worked as 
intended

• Drinker ball did not interfere with 
ballcock valve

• Major leak around inside edges of 
upper access

• Minor leak through the center of 
upper access

3/29/21 – 4/12/21

• Upper access worked as intended
• Both leaks were resolved using 

additional silicone and new rubber 
gasket material around ballcock 
valve

• Lower access system overflow and 
failure to shut off caused by the 
drinker sitting uneven (resolved 
using new cinderblocks)

Figures 1 through 3 (above): Two 32″ tall 55-gallon plastic drums were cut into the 
parts shown. The main interior body is placed in the part shown in Figure 1, with the 
part shown in Figure 2 on top. The part shown in Figure 3 completes the exterior haul.

Figure 5 (right): The drinker in its initial 
testing phase. The drinker was placed level on 
two cinderblocks, and a hose was attached to 
the bottom to test basic mechanisms. A 
detailed log documented the successes and 
shortcomings of each round of testing. Repairs 
and modifications were completed to solve 
any problems following testing. After initial 
testing, the drinker was placed in the front 
paddock and secured to two posts with rachet 
straps.
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