
 

 
 

CASE STUDY 

U.S. and China engineers identify 
Wheelift’s Omni-directional Transporter 
for sub-terrain movement of material 
deep beneath the granite mountains of 
southern China. 

Challenge: Daya Bay θ13 Reactor Neutrino 
Experiment cost containment drivers required a 
device to move material underground throughout a 
“minimum” tunnel size. 
 
Solution: Provide a low profile eight module 
Wheelift Omni-directional Transporter rated for a 
100 metric ton (220,000 pounds) payload, with an 
infinitely variable travel speed up to 82 feet per 
minute, and having a 6” vertical lift. 
 
Benefit: 

• Provides significant civil construction cost 
reduction allowing smaller tunnels and right 
angle intersections. 

• Provides routing and usage flexibility  
• Reduces construction schedule. 
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the Transporter continues 
to rise, lifting the AD in a 
controlled manner, keeping 
the AD level at all times. 
The operator then moves 
the load using the joystick 
to initiate lateral motion and 
steering.  During movement 
throughout the tunnels, the 
automatic guidance  

 
 
 system provides navigation by monitoring the granite 

walls of the tunnel. Manual control is maintained for 
the Transporter’s speed and travel direction. 
 
The on-center axles have interconnecting fluid lines 
that divide them into load sharing groups to assure 
that every wheel carries only its specific share of the 
load, regardless of variations, slopes, and 
irregularities in the tunnel surfaces.  

 
One of the most perplexing scientific questions has 
to do with the matter we’re made of. The big bang 
should have created equal amounts of matter and 
antimatter, and they should have annihilated each 
other completely. Yet today, the universe still 
contains plenty of matter while the antimatter has 
disappeared. Scientists believe that this puzzling 
phenomenon is tied to the properties of neutrinos. 
 
The Wheelift Transporter will not answer this 
question; however it will significantly reduce project 
costs for moving the (8) underground detectors 
throughout 2-miles of tunnels throughout the granite 
mountains in southern China. Described as “liquid 
onions,” each detector contains three layers. In the 
center is 20 tons of organic liquid scintillator that 
contains gadolinium, a heavy metal. Next is a layer 
of liquid scintillator without gadolinium. The outer 
layer uses mineral oil to act as shielding. This 100 
metric ton “liquid onion” must be kept level at 
controlled g-forces at all times during movement. 
 
 
 
 
 
 
 
 
 
 
 
The Transporter is positioned underneath an 
Antineutrino Detector (AD).  Once in place, the raise 
function is selected to raise the Transporter to make 
full contact with the AD.  Once contact is established, 

The Wheelift Module provides high capacity along 
with a degree of flexibility not obtainable through 
other technologies. Wheelift Transporters and AGVs 
enable manufacturing flexibility with configurable 
work processes facilitating new design freedoms 
benefiting worldwide niche markets. 
 
Manufactured in Iowa, Wheelift Transporters and 
AGVs are engineered to applications including 
assembly processes, build lines, material handling, 
close positioning die loading, and roll transfers. Load 
deck and fixturing is built to suit with load capacities 
to 500+ tons and deck heights as low as 18”. Power 
options include LP gas, diesel, battery, or on-board 
generator. Electric or hydraulic drives are standard. 
For more information on Wheelift Transporters and 
AGV systems capabilities, please visit us at 
www.wheelift.com 
 
Headquartered in Iowa, Doerfer engineers and builds 
application specific, custom manufacturing machinery 
and systems - many which revolutionize the way our 
customers manufacture, assemble, move, package, 
and test their products. We thrive on your toughest 
process challenges for manufacturing. For more 
information on our capabilities, please visit us at 
www.doerfer.com or email roy.linden@doerfer.com  


