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
Mississippl River and we are frequently
faced with water over our gearboxes.

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

* \WWe are subjected to contamination on a
regular basis.
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|



High Water

b h%‘#xmg .!.




igh Water

i+
ST i i S




High Water




Oll Filtered Annually

e Lock and Dam 20 has 51 Total Gearboxes

4 Gearboxes on Lock Gate Machinery
(125 Gallons each) (500 Gal Total)

e 4 Gearboxes on the Tainter Valve
Machinery (62.5 Gallons each) (250 Total)

e 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
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Oil Samples for Records

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

* Before and After Oil Samples are taken to
ensure that oll 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.
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Results!

US ARMY CORFPS ENG COMPANY HAME : US ARMY CORPS ENG SEOP 0B NUM :

JEFFREY WAMSLEY CUSTOMER EQUIPNUM - VALVE 122 CONE SERIAL ML ALT“ H F En

P O BOX 534 COMPARTMENT HAME I_,E.!.R B COMPARTMENT MODEL

. - COMP MANUFACTURER.
PLEASANT VALLEY, 1A 52767 SERTAL NMUMBER - VALVEILDZ2 _
MANUFACTUBREER. : UNENOWN = L M PREPAID TKING LTORFER.COM
AL = AN )
FAM: 309-704-4507 FLUID BEAND/WEIGHT: CEMPECOEIW @n
) MODEL: UNKNOWN 2600 Gth St. SW

PHONE: 3037344532 JOBSITE- L&D 22 -\-rm.sr_ar;;jzrif Cedar Rapids, IA 52404-2504

SAMPLE TVPE: OIL EXT WARE NUMBEE: T T 313-385-0551 ext. 2237
FUEL COWSUMED : 0.0 www i Altorfer.comd
LAB CONTEOL NUMBER SAMPLE DATE PEOCESS DATE EQUIPMENT METER METER ON FLUID FLUID CHANGED MAKF UP FLUID MAKE UP FLUID UNITS FILTEE CHANGED
BO30-41010-5002 1E 101 Mo
P WEAR METAL ANALYSIS RESULTS ARE NORMAL . INFRARED ANALYSIS RESULTS ARE ACCERTABLE. WATER FHYSICAL TESTS ARE NEGATIVE. PARTICLE COUNT IS ACCERTASLE. RESAMPLE
¥ ACaon ReEqun NEXT SERVICE INTERVAL.
BO30-40754-5005 140 1110 ™
Mot Compsment THIS SAMPLE TESTED POSITIVE FOR WATER CONTAMINATION. WATER CONCENTRATION IS = 63% OR 6,300 PPM. DUE TC THE PHYSICAL HIGH WATER DETECTION THE WEAR METAL &
o Comparment INFRARED AMALYSIS WERE NOT FAN, WATER MOLECULES WILL GIVE A HIGHER/FALSE AMALYSIS. DIAGNOSISIREFAIRS FOR A WATER ENTRY PROBLEM IS RECOMMENDED. PLEASE KIDMEY
LOORFILTER THIS SYSTEM WITH WATER REMOVING FILTERS TO REMOVE WATER CONTAMINATION. RESAMPLE AFTER KIDMEY LOCOFING |5 COMPLETE TO MONITORICONFIRM.
BO30-39 3455001 127800 1271400 Yes Yes
— THIS SAMPLE |5 EXTREMELY CONTAMIMATED WITH WATER. WATER CONCENTRATION 15 = 34 57% OR 345 700 FPM. DUE TO THE FHYSICAL HIGH WATER DETECTION THE WEAR METAL &
_ Action Required INFRARED AMALYSIS WERE NOT FAN, WATER MOLECULES WILL 3/VE A HIGHER/FALSE AMALYSIS. DIAGNOSISIREFAIRS FOR A WATER ENTRY PROBLEM IS RECOMMENDED, PLEASE KIDMEY
LOORFILTER THIS SYSTEM WITH WATER REMOVING FILTERS TO REMOVE WATER CONTAMINATION. RESAMPLE AFTER KIDNEY LOOFING 15 COMPLETE TO MONITORICONFIRM,
BO30-39292 5006 101408 11909 Mo

THIS SAMPLE |5 POSITIVE FOR WATER CONTAMINATION. WATER CONCENTRATION = 20.58% OR 200,550 PPM. WEAR METAL ANALYSIS RESULT:
ARE ACCEPTASLE
TS CONFIRM. INSPECT FOR A POSSIBELE SOURCE
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OF A WATER ENTRY PROBLEM INTO THE SYSTEM.

S ARE NORMAL INFRARED ANALYSIS RESULTS

PLEASE KIDMEY LOORFILTER THIS SYSTEM WITH WATER REMOVING FILTERS TO REMOVE WATER CONTAMINATION. RESAMPLE AFTER KIDMEY LOCEING |5 COMPLETE

BG0-4 101 0-6002 o Ty ] 1 3 o 1 1] o o 6 3 ) LTy

B 0-39 292 R0 o 2 ] 1] E] o

r
-
=
al
12

53

B304 10 0-E00E il 5 4 L] b 167 1513 083 TS 175 44 15 9 2 1
HE N P QB3 H2OD
B0G0-39545-5001 E 3.5 H2OD
B 0-39 292 R0 gl 10 & n P 20,830 H2Q

‘ﬂ:l Siwer, Al = Aluminum, E = Bonon, Ca = Caldum, _or--\.rh’:ﬂ'IJ_ Cu = Copper, Fe = Iron, F = Phosphorus, B = Potassium, Mg = Magnesium, Mo = Molybdenum, Na = Sodium, M= Nicked, P = Lzad, 81 = Slicon, Sn = Tin,

Vanadum, Zn = Zinc, A= Anfreers, F

Fal = Fafide Suantifying indey , Nal® = Eait l\a’!r FL Ft = Flash Foink, TAN = Total Ackd Mumber, TEM = Total Base Number, H20 = Karl Fisher nesull, W00 = Viscosiyl 1000,

MNofice- This analysis is infended as an aid in predicting mechanical wear. No guarantes, expressed or iImpled,

F = Positive, N = Negafive, T = Trace, E = Excessive, NIT = NEration, 0K = Cwidafion, 5T = Soot, SUL = Suifation, 153 = 130 Ralbing, FFC = Pencent Fusl Conbent,

= WiscosnHoc

is made against falure of this plece of equipment or a component thereo!




Type of Ol

CEN-PE-CO Speed Reducer Qll
100% Pure Paraffin Base Oll

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
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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







Transfer Pump

e OIl Is removed from the gearboxes using a
transfer pump mounted on a cart.

e 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
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Qll 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
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Gearboxes

e Speed Reducers Gearboxes are

Horsburgh & Scott for Miter Gates and
Tainter Valves

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

e Lock and Dam 20 has the oldest
gearboxes in the Rock Island District.
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Interior Of Miter Gate

Gearboxes




Miter Gate Cont




Tainter Valve Gearboxes
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Tainter Valve Cont




Benefits / Conclusion

Cost Savings to the District in thousands
of dollars

Environmentally re-cycled oll reduces the
dependency of fossil fuels

nterior of the gearbox (gears, shafts,
pearings) get inspected annually.

Reduced wear and tear on bearings and
gears with clean oll, increases lifespan of
equipment.
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