
Lock & Dam 20 
Miter Gate and Tainter Valve 

Gearbox Maintenance

Larry E. Reever, Lockmaster



Completed April 1936 at a cost of 
$6,152.000.00



Enviromental Factors

• Lock and Dam 20 is 5 foot lower in 
elevation than the other locks on the 
Mississippi River and we are frequently 
faced with water over our gearboxes.

• We have extreme temperatures ranging 
from 100 degrees to -15.

• We are subjected to contamination on a 
regular basis.



Severe Ice Conditions



High Water



High Water



High Water



Oil Filtered Annually
• Lock and Dam 20 has 51 Total Gearboxes
• 4 Gearboxes on Lock  Gate Machinery 

(125 Gallons each) (500 Gal Total)
• 4 Gearboxes on the Tainter Valve 

Machinery (62.5 Gallons each) (250 Total)
• 43 Gearboxes on the Dam (55 Gal each)
• Total filtered oil is 3115 Gallons ($19.57)
• Total cost to replace oil is $60,960.55



Oil Samples for Records

• All oil samples are taken from mid level of 
oil reservoir.  Oil Samples are sent to a 
reputable lab (CAT) for testing. 

• Before and After Oil Samples are taken to 
ensure that oil is being filtered properly.

• Gearboxes are pumped dry using a 
transfer pump and wet/dry shop vacuum 
and then wiped down with clean rags 
annually.



Results!



Type of Oil

• CEN-PE-CO Speed Reducer Oil
• 100% Pure Paraffin Base Oil
• Fortified with anti-wear, anti-rust and 

corrosion, anti foam, oxidation inhibiting
• Demulsifies to separate water to the 

bottom of the gearbox
• 90 Weight Oil



Equipment
• Harvard Portable Filtration System

– Model 87DG-T
– Uses 2 in-line 1-3 Micron Filters.
– Filters will take out water and impurities
– Approximate cost $5,500.00 to $6,000.00
– Filters cost approximately $81.00 each
– Machine will also by-pass for pumping only
– Machine works off of a pressure system
– All quick disconnects installed on system



Repainting of tow haulage units



Transfer Pump
• Oil is removed from the gearboxes using a 

transfer pump mounted on a cart.
• Oil is pumped into a 100 Gallon lightweight 

plastic container and taken indoors to set 
overnight.

• Once the oil has warmed to room 
temperature it is filtered into a clean 100 
gallon container and pumped back into the 
gearbox.



Transfer Pump Information

• Blackmer # 3592
• Model Number LGF-1C
• Made in USA
• Grand Rapids Michigan
• SN:  359942-S
• Hoener Equipment Company
• All quick disconnects installed on pump 





Oil filtering tanks and pumps



Working During Inclement 
Weather

• We use two portable tents during 
temperatures well below zero.

• Tents are heated with 480 V electric 
heaters and portable diesel heaters.

• Conditions inside the portable tents range 
from 50 to 70 degrees.

• All equipment is kept inside the tent 
protected from the elements



Working During Inclement 
Weather







Gearboxes

• Speed Reducers Gearboxes are 
Horsburgh & Scott for Miter Gates and 
Tainter Valves

• Speed Reducer Gearboxes were installed 
during the re-hab in 1988.  (23 years)

• Lock and Dam 20 has the oldest 
gearboxes in the Rock Island District.



Interior Of Miter Gate 
Gearboxes



Miter Gate Cont



Tainter Valve Gearboxes



Tainter Valve Cont



Benefits / Conclusion
• Cost Savings to the District in thousands 

of dollars
• Environmentally re-cycled oil reduces the 

dependency of fossil fuels
• Interior of the gearbox (gears, shafts, 

bearings) get inspected annually.
• Reduced wear and tear on bearings and 

gears with clean oil, increases lifespan of 
equipment.
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