Project Scope

Lake Superior and Ishpeming Railroad (LS&I) is owned and operated by Cliffs Natural Resources, one of

the largest mining companies in North America. The Michigan mines ship their product by rail to either

-scanaba, Ml or Marquette, MI. LS&I focuses on shipping several million tons of iron ore pellets to the

quette Ore Dock 20 miles away. The operations run 24/7 for most of they year along a curvy single
I ine track with limited capacity for maintenance activities. Upon initial inspection of the track, it

| m- ortant? became evident that the super-elevation of the track must be modified in order to achieve optimum

an the wheel and rail cause performance of the new recommended system.
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Left: A map of the track at LS&I. The quantity and
severity of curves along the track, coupled with the
fact that excessive wear on the gage (inside) face of
the rail occurs throughout curves led the team to
suggest gage face lubrication to protect the rails in the
curves.

| Below: A picture of the team visit to LS&I to better
understand their operations and existing lubricator
) conditions

mainter
running.

PROTECTOR®E CHSIDE FRICTION GEMENT SYSTEM
Ramp Assembly Ramp Lever Installation, Operation and Maintenance Manual
Fastened securely to rad to allow for rai motion, It provides sutomatic action by rotating with
the ramp assambly is adjustable to ragulats the the pa»ea?e of each wheel. The ramp lever is
amount of lubricant dispensed. Aoy castings connectad to the pump through the direct
ebminats all weldad pieces in the ramp frama. drive linkage that automatically pumps
No springs or plungars are used. lubricant to the trackside lubricant applicators.

— sses|  ss7s|  ams2] | 1s| | 05| o4  oos

sees|  sese|  mvas| |4 | 1s| 11 oss

o0 sess| wsse| |4 | 1s| i1 oss

: | 5716 5734 me1el | a5 | 1] o042 o058
Above: Sample Geometry car a0 srsa] 7me] |4 | 11| on
. 5778 seoa] o2s| | _4oo| | iss| 11 oi3
script sheet seas|  seas] o3| | soo] | iso| 140 o1
ssas|  ser2|  o2a] | _4oo] | iso| i1 038

Portec H- engineenng has

il engini A - T
o o e LG | eft: : | ss72[  sssal o1 | 3sof | 100 098] 0.0
e e a eft: Super-elevation spreadsheet
S A Pz AT P 2 __
e 2855 1\ i . | ooof | sool | 075] 140 065
. o QY- T compiled based off of Geometry  EEEXICF I R DY R I R T
R | | SN S dat | 6076 6091]  o1s| | 300 | 150 o084 0.6
The MC* round tank design provides maximum efficiency by raducing digging time at — o Ca.r a a

installation and ebminating tank comers that trap unused greass. Grease capacity: 35 gallons.

| 6092 ero1f o009 | so00f | 125] 140] 0.5
| 6l09] e126] o017 | 200f | 075 o056 0.9
| 6l64] 6207 043 | 200 | 100 __056] 044

Grease Pump

Piston type grease pump design has providad years of relisble performance in @ wide vanety
of applications throughout the world. The entire pumping mechanism, housed in the
lubricator container, can be removed for sarvicing by removing two bolts. Self-fubricating
pump s cast n an alloy that eliminates the need for a pump bushing.

Trackside Lubricant Applicators

Portec Rad offers a range of different trackside lubricant applicators to fit your neads and » Ling nat snown for clany. . } L ) L
track canditions as well 2s for a wide variety of grease types and camying distances. 1U=er cotpiete destription of parts and associated parf numbens, please refer o Appentix Table A5
Unique, innovative, patented features make ours the industry’s leading designs.

ducts Inc.

Existing Unit at LS&I Proposed Unit for LS&l

Project Outcomes

e Recommendation for new lubrication system equipment and placement

* Cost benefit analysis of proposed lubrication system g C L l F F S
e Recommendation of new track super-elevation



