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PROCEEDINGS

OF THE ILLINOIS MINING INSTITUTE

Ninety-Ninth Annual Meeting
Collinsville, Illinois

Thursday and Friday, September 26-27,1991
The opening session ofthe 99th Annual Meeting ofthe Illinois Mining

Institute zvas convened at 10:00 A.M., Thursday, September 26,1991, in the
Mississippian Room ofthe Gateway Center. Danny G. Wooton, President of
theInstitute, presided.

Danny Wooton: Welcome toournewlocation for the99thAnnual Meeting
ofthelMI. I'dliketowelcomeeveryone. Wehavesomenewfacesouthere. We
have anewplaceanda new format thisyear, sowearereallyexcited about the
changes wearegoing tomake in1MI intheyears tocome.

Tine first thing tliis morning, Iwould like togothrough the program and
justbriefly review it,since there isa new format. This morning, ofcourse, we
areabout tobeginour technical session. Wehavea fine panelofspeakers and
interesting topics. At noon, in the La Salle Room, we will have our annual
luncheon. There are still plenty of luncheon tickets available if anyone is
interested ingoing. PhyllisGodwin, outfront, hasthose. Also this year, which
isa newformat, wehaveincreased our exhibit areafor our vendors. Theyare
located across thelobby, and I think ifyou govisit there you will seethatwe
haveatremendousnumberofboothsand exhibitorsascompared topastyears.
They will beopenuntil 7:00 tliis evening, and they will open up again in the
morning. Tonight from 5:00 to 7:00 we have, I guess the highlight of our
meetingtosomefolks, theFellowship Hour. Tomorrow morning, wewillhave
ourbusinessmeetingat8:00 o'clock. Wewould like toaskeverybody thatcan
to attend. Weare going toset the tunc forevents tocome,and nextyear being
the100thcelebration oftheIMI, thiswill bea very important businessmeeting.
Also, tomorrow morningat 10o'clock, we will present the second technical
session,and themeetingwillbeadjournedupon theconclusion of thatsession.

Ihavetwo requests: ifanyoneknows ofa IMI member whopassedaway
since our meeting last year, please get those names to Phyllis Godwin, so that
we can recognize them at the luncheon today. Also, this year we started a
committee that has been inactive the last several years, the membership
committee. Tliis committee is composed of Charles Woolbright, Joy Tech
nologies, and MikeMitchell, AMAX CoalCompany. Their functionthisyear
as a committee is to seek input from you, the members, and come to the
ExecutiveBoard meeting tliisafternoon and modify the format and modify our
meeting as the membership sees fit. So you have a great opportunity to
influence what we are going to do here next year and in years to come. So get
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14 ILLINOIS MINING INSTITUTE

withCharlieWoolbright or Mike Mitchell and letyour feelings be known; we
willcertainlyentertain thosefeelings at the Executive Board meeting.

This year when we put together a programcommittee, Dave Webb of
Freeman United Coal Mining Company and Paul Clites of Monterey Coal
Company,graciouslyoffered their time. Then rightafterPaul accepted,hetook
off to Houston and transferred; that left Dave Webb from Freeman kind of
holding the bag, so to speak. Dave, a general superintendent from Freeman
United, isoperatingonecoal mineand tryingtogetanotheronegoing. Taking
care of a job like that is certainly a fulltimejob,but Dave has really put forth a
tremendous amount of effort to put together a fine program this year. We
certainly appreciate what he has done. Dave, I'll turn it over to you.

THURSDAY MORNING TECHNICAL SESSION

Dave Webb: Good morning and welcome to this morning's technical
sessionof the IMI. Ifeelwehaveassembleda wide array ofpapers for thisyear's
technical session that will involve a lot of trends, innovative research and new
technology beingapplied totoday'slllinoiscoal industry. Iwish to thankall our
speakersfor theireffortsand for being herewithus thismorningtoshare their
expertise and research. Also, Danny Wooton and Heinz Damberger for their
assistance in selectingthis panel. I would request that after each individual
paper, everyone withhold theirquestions until the end of that paper, at which
time if you would come forward to one of the microphones if you do have a
question and if you would announce your name, then go ahead with your
question. We need your name because these sessions are recorded for our
publicationthat comesout annually.

With that, 1am very pleased to introduceyou to our first speaker, Keith
Smith who is president of Freeman Coal Sales,Inc., in Marion, Illinois. Keith
has put together a paper on "Marketing High Sulfur Coal in the Current
Environment." I think it is a timely paper for today'scoal industry in Illinois.
Keith.

Program Chairman. David Webb, opens Thursday morning technical session.



MARKETING HIGH SULFUR COAL

IN THE CURRENT ENVIRONMENT

W. KEITH SMITH
President, Freeman Coal Sales, Inc.

Marion, Illinois

INTRODUCTION

I'd like to thank the Chairman of the

Technical Sessions, David L. Webb of Freeman
United CoalCompany,forinvitingme tospeak
to you today. Dave is so well connected and so
highly regarded, I often refer to him as the
"Godfather" of our Crown area mines, so I
thought I shouldn't refuse his offer.

Production people make heroes out of us
salesmen a lot more often than the other way

around, and Dave isdoingexactly thatfor us. Heisincreasing production
and productivity levelsat CrownII mine, notaneasy task. Atthesametime,
he's reopened our Crown III mine and isat a total production level of well
over 2.0 million tons annually. Keep up thegood work, Dave.

I'm glad the title for thispresentation is "Marketing of HighSulfur Coal
in theCurrentEnvironment" anddoesn'trefer to theselling ofcoal. Itmay
be a fine distinction, bu t an old boss of mine who started me out in the sales,
gavemeonlyonesimpleguideline,but hesaidImustalwaysfollow it. That
was, "Youmust sell your product for more than it costyou to produce it."
I'm afraid that for thepast severalyearsour industry has beenguilty of not
selling our product, butmarketing itan "incremental cost," "directmining
cost," "cashcost,"or someothereuphemismmeaninglessthan theamount
required to keep our industry healthy and growing. Iam sure this has been
in hope of maintaining our position in the market while waiting for it to
improve to a point where we can achieve the required return.

There have been several factors that have contributed to the current

market environment which I feelare necessary to address briefly since they
have affected high sulfur coal. However, I do not want to dwell on them
because they definitely now fall into the "spilled milk" category and crying
about them will not get us where we need to be.

EFFECTS OF CLEAN AIR LEGISLATION

The first area to be addressed is the various pieces of Clean Air
Legislation and the utilities' reactions to them. Now, I can't be up here
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16 ILLINOIS MINING INSTITUTE

bashingourbiggest customers, butthefact ofthematter isthatwehadClean
AirLegislation in1970. Itrequired 1.2 lbs. ofS02per million Btu compliance
levelsfor new units. Anamendmcntof1977mandated "scrubbing" fornew
units at either 70 percentor 90 percent SO, removal levels. A few utilities
complied and built new units withscrubbers(table1).

Table 1. Electric utilities within Illinois.

Central Illinois Light Company Electric Energy
Duck Creek* Joppa
Edwards Station

Illinois Power

Central Illinois Power Service Baldwin

Coffccn Havana

Grand Tower Hennepin
Hutsonvillc Vermilion

Meredosia Wood River

Newton*

Southern Illinois Power Coop
Commonwealth Edison Marion*

Crawford

Fisk Springfield Waterand Power
Jolict Dallman*

Kincaid Lakeside

Powerton

Waukcgan
Will County

*Plants with scrubber systems

Many more, for a number of reasons, including nuclear plant capital
cost overrun fiascoes, chose to avoid the issue in a variety of ways such as
extending the life of existing units. This has led to the current situation
where, in terms of megawatts, less than ten percent of the coal-fired units on
the Phase I hit list will be less than 20years old by 1995 (table 2).

The end result has been another Clean Air Amendment, passed last
Novemberwhich,asdid thepreviouschanges, hascausedalotofconfusion
for utility planners. The majority seem to be following the path of least
resistance and going for fuel switching to low sulfur coal as seen in the
recent large solicitations for low sulfur coal by A.E.P., TVAand the South
ern Company. Scrubbers cost $150 million to $300 million in capital for
which the pass-through to rate payers is questionable, plus there are
substantial additional operatingexpenses.
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Table 2. Phase I affecicd sources—Illinois.

1989 Total Tons Purchased

Utility Plant Tonnage

Central Illinois Public Service Coffeeen

Grand Tower

Meredosia

1.635,700

187.500

596.000

Commonwealth Edison Kincaid 1.892.000

Electric Energy Joppa 2.149,420

Illinois Power Baldwin

Hennepin
Vermilion

4.105.770
613,460
435,630

I will be happy to tell you as much as I can about the new clean air
legislation if thereare specific questions later,but since the regulationsare
notexpected tobeout for another month orso,and therewill undoubtedly
be legal testsbeyond that, a lotof whatIcansay will be speculative.

Thebottomlineisthat,accordingtoIllinoisGeological Surveyinforma
tion,only15 percent ofcurrent Illinois production will meetthePhaseISO,
requirements and none will meet Phase II levels (Fig. 1)

AMAX

ARCH OF ILLINOIS

CONSOLIDATION

FREEMAN UNITED

KENELLIS ENERGIES

KERR MCGEE

EXXON/MONTEREY

ZEIGLER COAL

PEABODY COAL

SAHARA COAL

TURRIS COAL

MAPCO COAL

6 8
Tons In Millions

I COAL < 1.6% SULFUR i TOTAL PRODUCTION

Malor • Oioau* lh«n 1 million tont

Figure 1. Major Illinois producers-1989 production.
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1will also note that in the last20years, since the first Clean Air Act, while
national coal consumption grew from 600million tons per year to over one
billion tons, Illinoisannual production has remained flat at 60million tons.

As Isaid, Ido not want to blameutilities. We,as a nation, put too much
pressure on low utility rates,muchas wedo on low fuel prices. Thebelief
is that this will help our economy and make us more competitive in the
world market. It doesn't seem to be working.

I've talked about some of the downside of low utility rates. Low fuel
prices also have negativeeffects, likekeepingus burning gasolineinstead
of ethanol, methanol, or liquefied petroleum gases. They allow us to haul
coal 1,000 miles or more across the country into markets that would
normally use a local source.

Idon't want to tread on theground of DickLawson of the National Coal
Association (NCA)bytalking about thetruecostof importedoil. Weall saw
hispredictions come truein theDesert Stormoperation. The Senate Energy
Committee recently agreed that the actual cost of Middle East crude oil is
$200 per barrel, not $20.

UPPER MIDWEST

7.5%

MID SOUTH'!
12.0%

MO

10.7%

Figure 2. Geographic distribution and size ofIllinois Basin utility coal markets.
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ILLINOIS BASIN COAL CONSUMPTION GROWTH
Isaid we shouldn't complain, so I had better get off this trackand talk

about marketing Illinois high sulfurcoal. I willstart out by showing you a
mapthatillustrates the current distribution ofIllinois coal shipments (Fig.
2). You can see that most has stayed pretty close to home although the
Mississippi River system has helped increase our market reach.

Next, Iwill showyoua ten-year forecast for theU.S. market (table 3). I
should preface all these forecast numbers bysaying they have proven tobe
less than accurate in the past, and this is only one of many different
projections. However, thegeneral agreement is thatgrowth ispredicted to
be moderately goodand will bebetter in some areasthanothers. Overall,
wecanexpect another130 million tons ofcoal tobeconsumed by 1995 and
290 million more tons by 2000.

Table 3. U. S. marketcoal consumption growth—ten year forecast.

Coal consumption growth— 1.7 to 2.7% annually
Additional 130million tons by 1995
Additional 290 million tons by 2000
Power River Basin increasesby 60 million tons
CentralAppalachia increases by 70 million tons

Again, this is better news for some than others. Most of this gain,
especially inthe early years, will go to low sulfur coal producing areas. The
Powder RiverBasin is projected to get60million tonsof this new business
and Central Appalachia, 70 million tons.

Table 4 shows that the Illinois Basin market (and MAIN area utilities in
general) should enjoy a 2.0 percent annual coal use growth. However,
Illinois Basin producers will probably notbenefitand, inthe short term, will
suffer a decline of some 12million tons or more. Asyou narrow the scope
ofthese projections they become even less reliable, but thescene for Illinois
coal has continued to get evenmore gloomy since these projections were
made. The 86 cents permillion Btu deliveries to Union Electric and Electric
Energy this year indicate the kind ofmarketpenetration we have to combat.
This selling price would net about $16 perton atageneric Illinois mine, and
that really hurts.

Adding to this short-term crunch are the number ofcontract roll-overs
between now and 1995 (more than one-half of all utility-contracted coal
turns over each year nationwide) and the potential for environmental force
majeures in 1995. This is very tough news. We will have to fight hard to
maintain markets for Illinoiscoal. Cut-throat business will be the order of
the day, with some dropping-out of mines inevitable. The strong produc
ers, either ones with low-cost operations or with deeppockets, will make it
through.
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Table 4. Illinois Basin market coal consumption growth—ten year forecast.

Illinois Basin 2.0% annual growth

Market Area Consumption Growth Increase by 26 million tons — 1995
Increase by 38 million tons — 2000

Illinois Basin Coal Shipments 134million tons — 1985
143 million tons — 1990

131 million tons—1995

135 million tons — 2000

Predictions for beyond the year 2000are stable growth for high sulfur
coal with new plant construction that will include scrubbers or other clean
coal technology. I like to view the plansbya largenumber of utilities to add
gas turbines to solve short term peaking requirements in this decade as
positive because a number of30 to50MWunits together with the addition
of combined cycles may be laterconverted togasified units with coal as a
feedstockand willbebeneficial forusinthelongrun. Asfaras wehaveseen,
all new baseload units are planned to be coal-fired.

I want to take a moment out to applaud those companies using or
planning to use new clean coal technologies such as the planned gasified
unit at the City of Springfield, the fluidized bed combustion boilers at
ADM's Decatur plantand therecently announced 220 MW coal gasification
unit forTampa Electric. Many of thesedevelopments are results of federal
Clean Coal Technology funding orother subsidized programs. While state
intervention isnot always agood idea, ithas certainly helped ourindustry.
Recently enacted Illinois legislation, for example, has ensured the contin
ued use of about fourmillion tons of Illinois production that would have
been part of Phase I reductions.

SALES AND MARKETING GOALS
My final illustration (table 5) includes some positive goals for our

industry. The first getsback to thecoalmineoperations. Productivitybegan
leveling off in Illinois mines in 1986and 1987. We need to revitalize our
efforts in this area. More efficient equipment is one area that can be
addressed, andIknow thereareadditional new longwallsplanned forsome
Illinois mines, which is good where conditions allow.

Perhaps continuous haulage isanother area that can improve perfor
mance. Certainly weneed tomake every effort toimprove laborandbenefit
costs ona per ton basis. Idon't want to getinto Dave's territory here, so I
will simply stress that right now isthe time to get the "last squeal outofthe
pig" for miningcosts.
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Thesecond partofthecost ofcoal isin the transportation ofourproduct
to the consumer. Weneed to take every advantageof efficiencies in rail,
barge and trucking industries that we can find.

Blending of coal qualities on the river systems isan area that is being
utilized more and more. This can be especially beneficial in the export
market where we see substantial opportunities opening up from 1993
onwards, whensubsidiesof$15 perton for British coal and up to$40 per ton
forGermancoal arescheduledtoend. Thiscouldpotentiallyadd 95million
tons per year to the world coal market.

The third areadepicted ofniche markets and value-added services isa
little bit trickier but can have very positive results. It includes offering
special quality controls including blending; special transportation pack
ages such assizing ofthe trains, loading schedules, and back hauls; special
services such as ash disposal or scrubber sludge disposal; and special
packages that include supplying other commodities such as lime or lime
stone.

Table 5. Sales and markcling goals.

1. Agrcssivcly bid for major long-term contracts as they roll-over
toexpand market share where you have the low cost delivered
product.

2. Develop programs toenhance transportation/blending capabilities
topenetrate growth markets in south and exports with Illinois coal.

3. Seek niche markets where "value-added" services can enhance
your product.

CONCLUSION
Iwant toconclude by passing ona rosy prediction Iheard at the NCA

(National Coal Association) convention this spring, and that is for a very
good coal market by the year 2030. I'm sure you are as thrilled to hear this
asthat audience was. One guy told me he had been able to get by his annual
board ofdirectors' meetings bytelling them that thecoal business wasgoing
to get better in five years, and they had always bought off on that. He said
ifhewas to go into the next meeting and tell them it was going to get better
in 40 years, they'd give him the bum's rush.

I'm going to try to compromise with you and say itwill get better for
Illinoisproducersin the next ten years and hope you will allow me togetout
of here with that.
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Dave Webb: Thank you very much, Keith, for allyourresearch andyour
insight into theIllinoiscoalindustry. Weappreciateyour beinghere today.
Iknow you might have toleavea littlebitearly,so thankyou verymuch for
being with us this morning.

Heinz Damberger. We are testing thisfacility thisyear, and,clearly, this
room isnotgoingtobelarge enough. So, tomorrow morning weare going
tomove our technicalsession to theLaSalleRoom; thesame place where we
will have our luncheon today. Next year, we will be in there for both
technical sessions.

Dave Webb: Our next speaker is David L. Kuck, who is president of
Iceberg Cribs, Inc. He would like to present us with a paper on "Mine
SupportbyIce Pillars." Mr. Kuck. [Mr. Ruck's paperwasnotavailable for
publication.]
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INTRODUCTION

"Disposal and Utilization of Coal Com
bustion Residues from Illinois Basin Coal Users
(DUCCR)" is a new (January, 1992 ) research
program of the State of Illinois funded by the
Illinois Department of Energyand Natural Re
sources through the Illinois CoalDevelopment
Board and industrial affiliates. The DUCCR is
acooperative research effort withparticipation
from industry (coal companies, utilities, etc.),
academic and research institutions, and state

and federal agencies. This paper briefly describes the background of the
research program and the type ofresearch itproposes to undertake to assist
the Illinois Basin coal industry.

BACKGROUND OF THE PROBLEM
In theU.S, energy resources may be termed as "Strategic or Critical

Minerals", which must be protected and conserved for national security
reasons. Last year's events inthe Middle East have brought these issues to
theforefront again inestablishing a U.S. energy policy. Coal isanabundant
national resource which has helped and can continue to help ensure
America's energy security and independence. The U.S. is ranked number
one incoal production inthe world, with over 975 million tons produced in
1989. During the same year, the U.S. consumed about 900 million tons of
coal; about 80 percent ofthis was used for power generation. Atthe current
rate of production ofabout one billion tons per year, the U.S. has ample
proven reserves ofcoal to last at least 300 years.

Conventional combustion of coal in coal-fired boilers results in a
considerableamountofresidues(10tol2percentofcoal combusted, flyash,
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bottom ash, boiler slag, etc.) which must be disposed of or used in an
environmentally sound manner. Recent commercial clean coal technolo
gies, such as flue gas desulfurization (FGD), using wet scrubbers, or
fluidized bed combustion (FBC), produce even more (10 to 15 percent)
combustion residues than conventional coal-fired boilers. According to
statistics compiled by the American Coal Ash Association (ACAA), in 1989,
the U.S.produced about87.5million tons of coal combustion residues from
about 766 million tons of coal. Thedistributionof this by type of residue
was: fly ash, 53 million tons; bottomash, 14 million tons; boiler slag, 4
million tons;and FGD sludge,16million tons. Overall, about 25percent of
these residues were used, and the remaining were disposed primarily in
landfills. The utilization of these residues by type of residue (percent of the
amount produced) was distributed as follows: fly ash, 19 percent; bottom
ash, 34 percent;boiler slag,59percent; and FGD sludge,0.7 percent.

The Electric Power Research Institute (EPRI) has estimated the current
national average disposal cost for residues tobe about $10/ton and expects
it toincreasethree-fold over thenextdecadedue toincreasingenvironmen
tal constraints and associatedcosts. Recently passed federal Clean Air Act
Amendments (CAAA) requirements to cap utility emissions of sulfur
dioxide at 8.9 million tons in the U.S. and to reduce nitrogen oxides
emissions by about 2.0 million tons after the year 2000, are expected to
severelyimpact the utilization of high-sulfur coal. Utilities and other large
coal users will either substitute with low-sulfur coal or adopt clean coal
combustion technologies, which will greatly reduce emissions of sulfur
oxide emissions into the atmosphere. The more common processes cur
rently available to reduce sulfuroxide emissions are flue gasdesulfuriza
tion (FGD) and fluidized bed combustion (FBC). It is expected that about
55,000 MW ofadditional generation capacity will bescrubbed by theyear
2000. Other technologies currently underdevelopment, such as gasifica
tion, liquefaction, advanced coal benefication, direct combustion in gas
turbines and diesels, dry and wet FGD processes, may also produce large
amounts of residues, with significantly different physical and chemical
characteristics than the residues produced today. The requirement to
removeair-toxins from flue gasesis alsoexpected tochange the character
istics of residues. Thus, theuseof clean coal technologies in the future is
expected to significantly increase the volume and change thephysical and
chemical characteristicsofresidues produced. Some ofthe impacts ofthese
actions by utilities may be summarized as follows.

• Overall increase in residues generation from about 90 million tons
annually in1989 to about 250 million tons annually in the year 2000.

Significant increase inquantities of the FGD sludge from about 15
million tons in 1989 to about 45million tons in 2000. Unlesseffective
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and environmentally sound technologies can be developed to use
FGDsludge, most of it will have to be disposed. Very little informa
tion exists on the environmental impactsof large-scale disposal of
sulfite and sulfate-rich sludge disposal in different host environ
ments.

• Low-temperaturecombustion technologiesrequired tocontrol nitro
gen oxides will increase the carbon content in the residues, which
may significantly impact the utilization of flyash.

The impacts described above will be particularly severe for states
producing and using high-sulfur coals such as Illinois, Indiana, Ohio,
Missouri, Kentucky, and West Virginia. Disposal and utilizationof these
residues in an economical and environmentally sound manner is an im
portant considerationforutilities nationwidedecidingwhethertouse high-
sulfur coal or to switch to low-sulfur coal to meet the requirements of the
CAAA.

STATEMENT OF THE PROBLEM
Illinois is known to have the largest resource of bituminous coal in the

United States (1990 IllinoisCoal Facts,p.8). About 140million tons of coal
is producedannually from theIllinois Coal Basin in Illinois, southwestern
Indiana, and western Kentucky. A vast majority of recoverable reserves
and production from the Illinois Coal Basin is, however, high-sulfur coal.
Illinois, Indiana, Kentucky, and Missouri are among the top ten sulfur
dioxide producers in the U.S., and theywill have to significantly reduce
emissions over the nextdecade to meet therequirements of theCAAA. This
couldbeachieved through theuse ofFGD andFBC processes ratherthanby
switching over to low-sulfur western coal. The use of these technologies
significantly increases generation ofcoal combustion residues which must
be disposed ofor utilized. Overthenexttenyears,it isexpected that Illinois
coal users alone may produce about 15 million tons of coal combustion
residues annually. Therefore, there is an urgent need to determine cost-
efficient, environmentally safe methods of handling, disposal and utiliza
tionof these residues.Thedevelopment of thesemethods willnot only aid
the coal industry in the Midwest but throughout the U.S.

Although considerable research hasbeen done on the utilization ofcoal
combustion residues, most of it has been on flyash, bottom ash, and boiler
slag, and very little of it hasbeen on residues generated from combustion
ofIllinois Basin coals (1 -6). Avery limited amount ofresearch hasbeendone
oncharacterization, disposal and utilization ofFGD and FBC residuesfrom
Illinois Basin coals, and considerably more remains to be done. Further
more, co-disposal and co-utilizationofcoal wastes from the Basin (typically
acidic) with coal combustion residues (typically alkaline) presentpossibili-
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ties to minimize surfaceand ground water pollution problems. A favorable
resolution of the problems of disposal of combustion residues and of their
utilization is critical to maintaining a healthy Midwestern coal industry.

RESEARCH PROGRAM GOALS AND OBJECTIVES
The goals of the proposed six-year research program are:

• Conduct highly focusedapplied researchand demonstration studies
to permit industry to utilize and to dispose of coal combustion
residues from Illinois Basin coal users in an economic and environ
mentally sound manner.

• Developdata forfederal and state regulatoryagenciesso thatefficient,
effective, and sound rules and regulations can be developed for
permitting and for monitoring the environmental impacts of the
disposal and utilizationofcombustion residues of Illinois Basin coals.

Specific objectives of the DUCCR program include:

• Developcost-effective, environmentally sound technologies for the
disposal and utilization of coal combustion residues. Some alterna
tives tobeconsidered willincludeutilizationofresiduesinagronomic,
construction, manufacturing,and ground control or mine subsidence
control; underground disposal alone or in combination with coal
processing residues in abandoned and/or active mines; and surface
disposal alone or in combination with coal processing residues at
surfaceareas of surface and underground coal mines.

• Prepare comprehensive technical documentation of engineering,
economic, and environmental information developedin thecourseof
research activity.

• Developdecision-making tools toassistthecoal andutility industries,
as well as theregulatory agencies, with theselection ofappropriate
disposal technologies.

• Identify appropriate regulatory requirements and environmental
monitoring programs to ensure environmental safety and to foster
public acceptance.

• Preparepublications and conductseminarsdesigned todisseminate
results of research, and demonstration work to users (industry,
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researchers, federal and state agencies, legislative bodies, etc.) and
other pertinent information to the public at-large.

RESEARCH PROGRAM

Previous andOngoing Studies: An Overvieiv
The utilization ofcoal combustion residues is not a new idea; i t has been

practiced since the turn of the century. Also, residues have been disposed
of primarily in landfills, abandoned underground mines,or surfacemines.
The residues have been used as virgin or manufactured engineering mate
rials such as Portland cement, lime, sand, stone, etc. Since the enactment of
the Resource Conservation and Recovery Act (RCRA) in 1976, the concern
forpotential air, surface water,and groundwater pollution,as wellas land
utilization impactsdue to disposal and utilization of residues, has signifi
cantly increased. In 1980, and then in 1988, coalcombustion residues were
classified as non-hazardous solid waste (subtitle D) whether they were
disposed of or utilized. Conventional coal-fired boiler residues, flue gas
desulfurization residues (FGD), most advanced clean coal technology
residues and some coal processing residues are presently exempted from
beingclassified as hazardous. Flowever, theseexemptionscouldchangein
the future and significantly impactdisposal and utilizationalternatives.

Considerable research has been done and continues to be done by the
U.S. Department of Energy (USDOE), theElectric Power Research Institute
(EPRI), the University of North Dakota (UND), the U.S. Bureauof Mines
(USBM), the U.S. Environmental Protection Agency(USEPA ), Pennsylva
nia State University, Purdue University, Radian Corporation, and Baker,
Inc.,onthedisposal and utilization ofcoal combustion residues. Mostofthe
results of these studies have been included in Materials Research Society
Symposia Proceedings (I-VI), (1-6) and EPRI reports and manuals (7-19).
Most of these studies, however, have been conducted on coals other than
fromthe Illinois Basin. Overthepast tenyears, SouthernIllinois University
at Carbondale and the IllinoisState Geological Survey have been engaged
instudies related tothedisposaland utilization ofcoal combustionresidues
(20-24,28-52). In addition, a large studyhasbeen initiated bytheOhio Coal
Development Office, USDOE,Ohio Edison, American Electric Power, EPRI,
and Dravo on land applications, uses of dry FGD by-products from FBC
residues,spray driers,and ductsorbentinjections(53). Limited information
is also available on the utilization of residues on agricultural lands.

Over the past few years, coal companies from the Basin haveactively
looked at available optionsto dispose of fly ash, FGD and FBC residues.
Currently, one mine operator is successfully disposing of fly ash under
ground; another oneplans to dispose of it in a surface mine. Two mine
operators plan to dispose of FBC residues and coal processing waste in
combination. Onemineoperator isconsidering disposing of FGD residues
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in an active underground mine. Significant interest among mine operators
in the Illinois Coal Basin provides DUCCR with a unique opportunity to
conduct laboratory and field research and demonstration studies.

Research Program Components
It is proposed that the research program will have at least five major

components:

• Characterization of residues and by-products.

• Disposal technology in surface facilities, surface mines alone or in
combination with coal processingand coal mining residues.

• Determination ofenvironmental impactsofsurfaceand underground
disposal and utilization.

• Residue utilization and by-products recovery from combustion resi
dues.

• Socio-economic, policy,and legal issues.

A brief discussion of the research program needs in each of the five
component areas above isgiven in the followingparagraphs. This isbased
on a limited review of the pertinent literature, on discussions with a few
experts from federal and state agencies, and on input from Illinois Coal
Basin coal companies and utilities. Specific research projects within the
component areas will be developed based on identified research needs
from: 1)an in-depth literature review andsynthesis duringYear One; and
2) input from the USDOE,EPRI,USBM, USEPA, UND, the Illinois Environ
mentalProtection Agency (IEPA), limestone companies, coalusers,thecoal
industry, sorbent manufacturers, selected experts from research institu
tions and consultingcompanies.

Characterization ofResidues and By-Products
Characterization studies are a prerequisite to the development of

environmentally soundand economic methods ofdisposal and utilization
of coal combustion residues. Characterization studies may be further
subdivided under four categories: physical, chemical, engineering, and
regulatory. Physicalcharacteristicsincludeparticlesizeandshapedistribu-
tion,porosity,permeability, watercontent, etc. Thechemical characteriza
tion includes determination ofminerals, chemical components and their
forms, trace elements, their leaching characteristics, and feasibility oftheir
extraction for utilization purposes. Engineering properties include their
short and long-term handling and flow properties, strength-deformation
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properties, dewatering properties, weathering properties, and how the
residues may react with their natural environment and with disposal,
utilization, and handling systems. Characterization for regulatory pur
poses is extremelyimportant for: 1)residueclassification from federaland
state laws; 2) impact on coal miningand coal utilization industries from
current and proposed regulations; 3) compliance characteristics; and 4)
development of simple and meaningful characterization techniques based
on field performanceof residuesindisposal areasand utilization products.
Thephysical and chemical characteristics ofresidues are variable evenfor
a single combustion source because of variable coal composition and
combustiontemperature. Forthisreason,engineering as well as regulatory
characteristics also vary considerably.

Considerable research hasbeendoneonthecharacterization of residues

from conventional coal combustion technologies (1-7,10,16,18,19). Lim-
iteddataarealsoavailablefortechnologiessuchasFGDandFBC(23,49^0,60-
63), but data gaps exist. Residues from emergingcoal technologies will
require considerably more characterization in the laboratoryas wellas in
the field. A large number ofcharacterization techniques are available, and
their suitability for different types of residues in different natural envi
ronments needs to be defined.

At present, littleor nocharacterization data existin the open literature
from theIllinois CoalBasin forco-disposal or co-utilization ofcoalcombus
tion residues with coal processing wastes. It is proposed to collect such
characterizationdata under the DUCCR program. The following research
areas have been identified as important:

• Synthesis ofavailable dataonbedash, fly ash, and FGD sludgefrom
wet and dry scrubbersystems for currently utilizedand developing
coal technologies.

• Developcomparisonsbetweencombustion residuesand other com
monly utilized commercial products to identify differences and
similarities.

• Identify important chemical and physical characteristics of residues
and by-products and their determination procedures for industry
and regulatory agencies.

• Identify co-disposal and co-utilization possibilities and associated
environmental impacts for combustion, FGD, and coal processing
residues based on developed properties.

• Identify by-products recovery potential from combustion, aswell as
processing residues.
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Disposal Technology
Technology for the disposal of residues in landfills from conventional

coal combustion is relatively well developed. Advanced clean coal tech
nology residues generally contain high levelsof calcium compounds such
as calcium oxide. This can lead to thermal pollution and curing and
hardening of combustionresidues during the transportationand disposal
of residues. Since space in landfills is rapidly decreasing and land in the
Illinois Coal Basin is prime agricultural land, surface and underground
mines (active and abandoned) have been identified as possible sites for
disposal of coal wastes and coal combustion residues. Considerable work
has beendone by the USBM indisposal technology (25). Mostof this work
was fordisposal ofcoalprocessing wastesand fly ash. Thesetechnologies
will require somemodification for disposal and management of residues
fromadvanced combustion technologies aloneor in combination with coal
processing wastes. Similarly, utilization of residues, alone or in combina
tionwithcoal processing residues, will require development oftechnology
forthe transport, handling, andstorage ofresidues. Tlie following areasof
research have been identified as important for DUCCR:

• Synthesis ofavailable data on dryand wet disposal technologies to
identify those suitable for surface and underground disposal of
combustion residues alone or in combination with coal processing
residues.

• Identify conditions suitable for viable technologiesanddevelop their
relative economics.

• Develop system components for each viable technology identified
above. Forexample, forawetunderground disposal system, weneed
to develop a range of solids concentrations, co-disposal mixtures,
borehole spacing, etc.

• Recommend the design ofwells suitable for underground disposal in
mines, aswellasformonitoringofenvironmental impacts, to comply
with theGroundwater Protection Act and regulations.

• Recommend procedures as well as technologies for dealing with
fugitive dust while practicing dry disposal techniques.

• Study liner(soil, clay, synthetic) requirements for surface as well as
underground minedisposal.

• Develop bulkhead design for wet and dry underground disposal.
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• Identify techniques for mapping abandoned underground mine
workings from the surface to plan underground disposal.

Environmental Impacts of Disposal and Utilization
Management of combustion residues requires consideration of pos

sible adverse impacts on air, surface and ground water, and on land
utilization. Improved disposal or utilization techniques mayalso lead to
modificationsofenvironmental regulations toensureenvironmentalsafety.
Impacts onground water due to leaching and transport oftrace elements is
considered to be the most serious environmental impact. A large amount
offield experimental dataonground water impacts havebeen collected by
USDOE, EPRI, and UND, but almost all of it is for monofills consisting of
combustion residues. Similar data will need to be collected in the DUCCR
program for co-disposal fills of combustion residues and coal processing
wastes inavariety ofgeological andhydrological conditions. Fugitive dust
generated during thehandling ofdrycombustion residues canbea serious
healthand safety problem which must besuitably abated.

Research areas identified in need of additional study are given below:

• Geologicandhydrogeologicsiteinvestigationsandstudyoftechniques
for planning disposal projects.

• Gathering data on ground water impacts by monitoring monofill as
well asco-disposal fill areasundera variety ofsoil, topographic, and
geologic conditions. Such data need to becollected for surface and
underground disposal areas.

• Predictionofground waterimpactsbasedonresiduecharacterization,
geologic and hydrogeologic conditions, and soil data.

• Review current standards for ground water impacts and establish
revised standards, if appropriate.

• Required reclamation techniques to minimize the effects ofdisposal
on agricultural productivityand quality.

• Long-term impacts ofdisposal and utilization.

• Simulation and prediction offield environmental impacts from labo
ratory studies.

• Surface contamination from fallout of combustion residues.
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• Wind erosion of materials.

• Surface subsidence due to wetunderground disposal techniques.

Residue Utilization and By-Products Recovenj
Currently, about 25 percent of the conventional coal combustion resi

dues and 0.7 percent oftheFGD sludge isbeing utilized in markets suchas
cement and concrete products, structural fills, road base/sub-base, mineral
filler in asphalt, snow and ice control, blasting grit/roofing granules,
grouting coal mining applications, wallboard, etc. Similar data for FBC
residues are not available. In the future, two factors will tend to decrease
theamountofresiduesbeingutilizedonapercentagebasis: 1)theproduction
ofresidues from advanced cleancoal technologies such astheFGD and FBC
is expected to increase dramatically, particularly in the Midwest, and
suitable uses for these have not been developed to the extent thatthey have
been developed forconventionalcoalcombustionresidues;and 2)Resource
Conservation and Recovery Act (RCRA) classification ofresidues as"solid
waste" will impede the utilization potential of residues. Therefore, addi
tional research isrequired toevaluate thelarge volume utilization potential
ofresidues asengineering materials inanenvironmentally sound manner,
as well as to consider recovering valuable by-products from residues. The
following research areas were identified as important for the DUCCR
program:

• The possibility ofusing fully oxidized FGD sludge for quality gyp
sum wallboard.

• Makinglightweightblocksforconstructionofunderground stoppings
for ventilation control.

• Disposal of residues between two sets of stoppings to develop
explosion proofstoppings.

• Development of facing cements for stoppings to minimize leakage
and to provide flexural strength.

Development of lightweight prismatic bars to replace wooden posts
and crib membersunderground.

• Microbial treatment and beneficiation of residues.

Feasibility ofco-utilization ofcoal processing/coal combustion resi
dues.
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Making structurally acceptable products.

Feasibility of recovering some trace elementsas useful by-products.

Feasibility of using residues for catalysts in coal-conversion pro
cesses.

Possibility of developing cements for grouted roof bolts.

Utilization of residues in agriculture, highway construction, and
mine reclamation.

Socioeconomic, Policy, and Legal Issues
The development of disposal and utilization alternatives under the

DUCCRprogram will require the formulation and/or resolution ofseveral
policy and legal issues. The socio-economic impacts of these alternatives
must also be considered. The program research must identify the relative
economics of different alternatives developed during the course of this
study. Tire research in this program must also be directed toward: 1) the
classificationofcoalcombustion residues and coal processing wastes alone
or in combination, and 2) development of simple tests for use by industry
and stateand federal agencies for permittingand compliance purposes. For
example, asimpler, lesscostlyleachatetest than iscurrently practiced could
be developed for Illinois Basincoal residues. Tire industry representatives
have identified the following research areas to be important:

• Underground disposal of residues would beenvironmentally sound
where it could be done. Issues pertaining to underground disposal
include: legal rights for mined-out space, subsidence rights due to
wetdisposal,surfacerightsfor drilling boreholes, utilizationpotential
of health and safety hazards associatedwith ventingofnoxious gases
into the atmosphere,water pollution potential of excess water being
pumped to the surface and for aquifers between the injection zone
and surface, availability of and impact on water resources, and water
pollution of groundwater.

• Possibility ofdevelopingsmall-scale industriesusingresiduesas raw
material.

Relative economics of viable disposal and utilization technologies
developed during the course of the program and their market
impacts.
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• Assessmentoflegislation andregulationsinlightof research findings
and recommend revisions, if warranted.

INFORMATION TRANSFER PROGRAM
An effective broad-based information transfer program at both the

regionaland nationallevels willbeanintegral partof theDUCCR program.
Themost importantobjective oftheinformation transferprogram willbe to
ensure that the information developed is effectivelycommunicated to all
usergroups. Therefore, programactivities will bedevelopedand conducted
at different levels of complexity with regard to the basic scientific and
practicalapplication aspectsof thedisposal and utilizationof residues.

CONCLUDING REMARKS

The development and commercial use of clean coal technologies for
combustion of high sulfur coalwill require significant research in efficient
and effective disposal and utilization of coal combustion residues. Recog
nizing this need, the State of Illinois has initiated the DUCCR research
program. Activeparticipation of the industry in the program will keep the
research applied and focused and ensure that the results are transferred to
the users in a timely manner. The broad research program presented here
will become focused within a year. The author would welcome suggestions
and comments on the research program.
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Question: Are thereany studies on NOxremoval?
Paul Chugh: There is some research going on on low-temperature

burners. There issome research going on ondemagnification; just asyou
use scrubbers to takeout SOx, there is someresearch going on to remove
NOx also. It is too early to tell. To the best ofmyknowledge, there is no
demonstration study in that area.

David Webb: Our next paper, put together byJohn Nelson, Geologist,
and Robert Bauer, Senior Geologist, for theIllinois State Geological Survey,
ison "Mining ProblemsCausedbyTectonic Stress in the Illinois Basin." Iam
pleased to present John Nelson.



MINING PROBLEMS CAUSED BY TECTONIC STRESS
IN THE ILLINOIS BASIN

W. JOHN NELSON Geologist, and
ROBERT A. BAUER, Senior Geologist

Illinois State Geological Survey
Champaign, Illinois

ABSTRACT

The Illinois Basin coalfield is subject to a
contemporary tectonic stress field in which the
principal stress axis is horizontal and Strikes
N60°E to east-west.

Thiseast-westcompression is responsible
for widespread development of "kink zones"
and preferential roof failures in mine headings
driven north-south. Also, small north-trending
thrust faults and east-trending joints which are
probably related tothesamestressfield, weaken
the mine roofand occasionallyadmit water and

gas to workings, depending upon geologicsetting.
The direction and magnitude ofstress have been identified by a variety

of techniques that can be applied both prior to mining and during mine
development. Mining experienceshows that the best method of minimiz
ing stress-related problems is to drive mine headings at about 45° to the
main stress direction.

Two recently published articles, cited below, contain the material upon
which this talk and abstract were based.
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Question: What are effects ofan earthquake underground?
John Nelson: Itismyunderstanding thatthenoticeable effects aremuch

lessunderground than theywould beat the surface, because muchof the
damagein an earthquake is caused bysurface waves.

Question: What about the horsebacks of the Springfield Coal. Any
thoughts on that?

John Nelson: Well, those horsebacks areclastic dykes that were formed
very early during coalification, and the stress regime was probably very
much different then than it is today. The minorstress regime may have
acted throughou t theTertiarysince thiswestward drift was established, but
those clastic dykeswereformed duringthePennsylvanian period. Insome
areasof Pennsylvania, theBureau ofMines hasfound that theclastic dykes
incoal wereoriented parallel and perpendicular tocoal cleats, soapparently
there wasa direct stress, and those clastic dykesmayalign with it.

David Webb: Thankyou verymuch, John. Thatconcludesour technical
session forthismorning. We have anotheronetomorrow, andIhopeweget
another turnout likewehad thismorning. I thankall the speakersforsome
very interesting talks. I hope thateveryone can join us for the All-Institute
Luncheon in the La Salle Room.

LUNCHEON MEETING
The Annual Institute Luncheon convened at 12:00 Noon Thursday, Septem

ber 26, in the La Salle Room ofthe Gateway Center. Approximately 250 members
and guests xvere in attendance. President Danny G. Wooton presided.

DannyWooton: Welcome to the Institute Luncheon. Mr.Wilbur Franklin
will give our blessing for this meal.

WilburFranklin: In theinterest ofthose whohavepassed awaythisyear,
I would like to takea few momentsof silent prayer for thosemembersand
others we may have lost.

Wilbur Franklin gives invocation at the All-Institute Luncheon
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Danny Wooton: Good afternoon. Iwould like to introduceall the special
guests that we have here today. As I introduce these individuals, please
hold yourapplause until I introduce everyone at thehead table. Startingat
the far left, Robert Shanks, President of Arch of Illinoisand Chairman of the
1MIScholarship Committee. Next isBob Danko ofPeabody Coal Company;
Bob is Chairman of the HonoraryMembership Committeethis year. Next
to Bob is Mary Lee Shockley. I've never met her before today, but I
guarantee shehasto bea very patient lady. Next to herisherfine husband
and my favorite mining engineer, Dick Shockley, formerly Director of
Mines and Mineralsand pastpresident ofIMI. Next tohimisRonald Wolk,
ourspeakerfortoday,and I'll bespeaking moreabouthimina few minutes.
Atmyfarrightarefourspeakersfrom thismorning's technicalsession: John
Nelson,ageologistwiththeStateGeologicalSurvey; David Kuck,of Iceberg
Cribsin Arizona,whopresenteda mostinteresting paper on icepillars; Dr.
Paul Chugh, who is the Chairmanof the Mining Program at SIUand also
presented a paper this morning; DavidWebb, General Superintendent of
the Crown MineComplex forFreeman United and our programchairman;
Doc Harrell, retired from Freeman United Coal Mining Company, chair
manofour Centennial Meeting Committee planning thebigevent for next
year; Paul Ehret, Supervisor of the Land Reclamation Division for the
Departmentof Minesand Minerals, and he hasa presentation to make in a
little bit; and MichaelReilly, President of ZeiglerCoal Company, who will
be the president at the Centennial of the IM1. Let's give all these folks a
warm welcome.

There are someother special guests I would like to recognize. Would
all the past presidentsand honorarymembersof the 1MI please stand. Let's
give these men a hand. These are the guys who put IMI where it is today.

We have some people who work hard behind the scenes all year long.
I know you've heard behind every good man there is a good woman.
Behindagood organization thereisa terrific woman,and thisorganization's
terrificwoman isPhyllisGodwin. Sheworkson this thingyear around. She
puts together the Proceedings, she deals with the Advertising Committee;
she just does a tremendous amount of work for this organization. She has
her husband, David; her helpers, Jim and Pam Siscoand Irma Samson with
her. Please stand and be recognized for thegood job that you all do. Along
with that, I'd like to thank the State Geological Survey for all the technical
assistance they give us here with taping, projectors,overheads and so on.

We have a specialmoment here,and I'd like to have Lanny Bell to come
up. Lanny is retired from Robertsand SchaeferCo. Nate Perrine passed
away in March, and Lanny would like to share with us a few remarks about
Nate.
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TRIBUTE TO NATE PERRINE
Lanmj Bell: Asa member oftheAdvertisingCommittee, I'vebeenasked

to say a few words in memory of one our members, Mr. Nate Perrine.
Everybodywho was anybody must havemet Nateat one time or another
as members of the Institute.

Nate becamea card-carrying member of the Institute in 1951. He was
awarded Honorary Membership in1976 and passed away in March, 1990.
Ilooked up someearlier ProceedingsandsawthatNatewaschairmanofthe
Committee in 1976. I firstmet Nate in 1977, when I becamea member.

For many years, Nate was chief purchasing officer for Peabody Coal
Company. He wasaloyal, tireless, devoted member ofourcommunity. As
a member he was responsible for contacting manufacturers' representa
tives for ads inour Proceedings. In his position, hecould have delegated
thisworktootherpeople, but hedid not. Hemade personal contacts to the
advertisers.

Idon't know whether Nateever worked in the mines, but Ido know that
he was familiar with every operation of the mine itself. Nate once laugh
ingly said he had come to work for Peabody because hisdad couldn't get
him in theNational Guard and had thereby given upany chance hemight
have had of ever becomingthe Vice President.

After retiring from Peabody, he opened his own business, became a
manufacturers' representative and became more widely known. At his
death,hehadprobably metevery purchasing agent ateverycoal minein the
State of Illinois.

I willpersonallyrememberNatebecauseof his lovefor piano music. I
havea God-given talentfor playing thepiano; ifyoucansingit, Ican play
it. Most people call this playing by ear, but it is a little more involved than
that. Iwould meetwithhimateveryInstitute andplaythesongsheselected

from his generation, and I will never forget
how pleased he looked while I was playing.

Nate fought cancer for many years, never
giving up. Atfirstmeeting, many people might
have classified Nate as a tenacious bulldog.
Butunderneath itall,he was a pussy cat. Noth
ing was too much work for Nate; he was a
tireless worker. We at the Institute, and
especialy the AdvertisingCommittee, will miss
him sorely. I would like you now to bow your
heads for a few minutes to mark his passing,

secure in the knowledge that Nate is in heaven with his God and all is well
with him. Thank you all.

Danny Wooton: Thank you, Lanny. At this time I would like to ask Bob
Shanks,ChairmanoftheScholarship Committee, tocomeup and recognize
those young people who were awarded IMI scholarships this year.
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Robert Shanks: Thank you, Danny. First, I would like to ask the
representative from each ofthe four institutions that arereceiving scholar
ships today to stand up and be recognized along with any otherstudents
that they brought with them today. I would ask George Woods and his
students from John A. Logan and Wabash Valley College to stand up. The
University of Missouri at Rolla: Kahn Powell, Craig Sorensen and Daron
Hunt. Rend Lake College. Dr. Paul Chugh, Southern Illinois University. As
I understand it, Paul, we have Sandra Reimer and Patricia Lockett here
today; they will receive scholarships. Please have them come up. [Dr.
Chugh introduced otherstudents and faculty from Southern Illinois Uni
versity].

Scholarship winnersLonnieMitchell(left).John A.LoganCollege and Paul Spicer
(right). Southeastern Illinois College, with ProfessorGeorge Woods.

Scholarshipwinners from the University of Missouri-Rolla. Left to Right: Khan
Powell. Daron Hunt and Craig Sorensen.
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Professor D. J. Johnson (center) with Rend Lake College scholarship winners
Bobby Wildermuth (left) and Gerald Irvin (right).

Seated: Y. Paul Chugh. SIU (left). Robert Shanks,Chairman ofthe IMI Scholarship
Committee (center) andMikc White, SIU (left). Other staff and students from SIU
standing (left to right): Rick Honaker, Jeremy Worley. Dennis Connor. Stanley
Reedcr*. Brian Hoyt*. M. K. Mohanty. and Praveen Saluta.

*Scholarship winners. Other winners not shown: Mary Evans, Patricia Locked,
and Richard Robben.
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Danny Wooton: Thank you, Bob. At a time when the coal industry has
slowed down, and the mining enrollments are dropping accordingly, the
support that the Institute gives these mining schools is especially important
at this time. I would like to express my appreciation to all you, especially
the vendors, whose rented exhibit space helps pay for these scholarships.
Thank you very much.

At this time I would like to introduce Paul Ehret of the Land Reclama

tion Department of the Department of Minesand Minerals. He has a very
special award to give today. Paul.

LAND RECLAMATION AWARD

Paul Ehret: One thing niceabout not having your boss here is getting
tosit up at the head table. DirectorMorseapologizesfornot being at the IMI
this year. He is trying to sell some coal down in Georgia, Alabama and
Florida with a task forceappointed by the Governor to try to help Illinois
coal. This isactually the fun part of the job. Asa regulator, I don't get a lot
of laughs, and not that this isa laugh, but it is fun. This is Illinois' Excellence
inSurfaceMiningAwardwhichwehavegivenawaynow forseveralyears.
This is the third year in which we have presented the award at the IMI. It
gives me a lot of pleasure.

Part of the processis that we usuallysend out noticesto the operators
about the award process with an application. The application is a lot less
complicated than one you usually get from us for permits, so it is not so
frightening to fill out. Whenweget thoseapplications fromoperators, we
havedepartmental staffsitdown and go throughthesubmittals,and from
that we select the winners. Wethensubmit the winner from Illinois along
to the InterstateMining Compact, whichhaseighteenstate members. The
compacthasanawardscommittee that then selectsa national award winner
and honorable mention award winners.

This year, the Stateof Illinois Department of Mines and Mineralshas
selected Arch of Illinois asitswinner. Arch received this award primarily
for innovative accomplishments indrainage control; theybeenhaveimple
mented at Captain, Horse Creek, Denmark, and Streamline coal mines. This
reclamation planning hasdeveloped andapplied an innovative technique
for drainage control on reclaimed steep slopes using concrete geoweb,
which isa geometrically shaped material downdrain developed for water
sheds inexcessof15 acres. 11 isthe resultofthreeyears ofdesign, testingand
refinement. The successful development ofthese structures for conveying
runoff down relatively steep slopes has resulted in the implementation of
long-term drainage control systems requiring little maintenance, which
reduces revegetation costs on slope areas and meets the requirements of
state and federal regulation laws. Arch of Illinois, dedicated to research,
development and implementation ofinnovative reclamation techniques
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during times of tight environmental regulations and increasing costs,
exemplifies their commitment toexcellence. I would like to give these three
awards to Bob Shanks of Arch of Illinois.

Left to right: Paul Ehrct. Robert Shanks and Danny Wooton display the Land
Reclamation Awards presented to Arch of Illinois. Inc.

Robert Shanks: Thank you, Paul. When you have as large an area of
reclaimed land to deal with as we do, the projectsthat our engineering staff
and reclamation staff worked on to accomplish resulted in a great deal of
cost savings to our company. So I'd like to accept these on behalf of our
engineering staffandour reclamation staff, who worked sohard todevelop
and perfect this techniqueand reduceour operating costs.

Danny Wooton: At this timeI would like to have Bob Dankocome up.
He has a very special presentation to make.

HONORARY MEMBERSHIP AWARD

Robert Danko: IwasChairman of theHonorary Membership Committee
thisyear. Alsoon thecommittee wereJoseph Spivey andJoe Williams. Each
year there isacommitteeappointed toselectanindividual thatisworthy for
a lifetimehonorary membership in the IMI. Weselecta name and submit
it to the Executive Board for approval. The person who was selected this
year was born in theStateof Virginia. He received a bachelor degree in
miningengineering from Virginia Polytechnic StateUniversity in1952. He
served with the Army Corps of Engineers in Korea for two years. Heis a
Registered Professional Engineer inKentucky, Illinois, and Pennsylvania.
Hehasalways beenactive inhislocal church andcivic organizations inhis
community. Heisa bigsupporterofmine rescue and isan active member
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of the Board of Directors of the Illinois and national mine rescue associa

tions. He is a past president of the IMI,past chairman of the Coal Division
and presently on the Board of Directors for the SME-AIME. He was
employed by Inland Steel Coal Company for 35 years in Kentucky and
Illinois inall levelsofengineering and production management. Heretircd
from Inland Steel in 1986as manager of administration. From 1987 to 1990,
he served as Director of the Department of Mines and Minerals for the State
of Illinois. Presently, he is Director of the Center for Research on Sulfur in
Coal, located in Carterville, Illinois. By now, I would say most all of you
have figured out who I'm talking about. I would like to introduce Mr. and
Mrs. Dick Shockley. Congratulations.
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Robed Danko presents Honorary Membership certificate toRichard R. Shockley.

Richard Shockley: I thought last year would bemylastyearup here. But
Iam pleased tobe here today. Thankyou Bob and President Wooton. Need
I say that I am thrilled and honored to beconsidered worthy to have my
name placedon that listof previously honored membersof this Institute. I
acceptthisaward thismorning,notjustformyself, but formanyofyou here
in this room who have been instrumental or involved in the success that I
might have had in the mining industry. Some of you have been my
supervisors, others have been my peers and some of you have been
trainees—young men who wanted to grow and bemining engineers. There
isoneother here thathasbeen very instrumental in mysuccess and that is
my wife, and for 38 years she has been patient, Danny Wooton, putting up
with my lies thatIwould be home at5o'clock and wouldn't getthere until
7:30 orsomething like that. She has stuck with me, and, Mary Lee, Iwant
you toknow that Iam not admitting to anyone here that you were the one
that put this knot on the side ofmy head. To prove that shebelieves in the
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good book, Iturned the other cheek and shedidn't swat that side, so she had
achange ofheart. She isa pearl ofgreat value. And to have a wife tostand
beside you givinghersupport through all ofthis—well, ifyouhaveone, you
need to tell her more about it. Inclosing, I would like to say that you are a
great group ofpeople, and I'm pleased to have had the privilege ofbeing
associated withyou. Thank youfor considering meand fortherecognition
you have shared with me today.

Danny Wooton: Thankyou, Dick. Agreat honor toagreat man and a fine
gentleman on top of that. I have the honor of introducing our featured
speaker for today. With us, today from Palo Alto, California, a long way to
come, is RonaldWolk. Ron is with the Electric Power Research Institute,
and what makes this unique is thai the utilities that are our customers are
also customers ofRon's. Herepresentsanorganization thatgetsitsfunding
from the utilities. Ron is originally from Brooklyn. He is a chemical
engineer and has been active in coal conversion research since the sixties,
when I doubt that many of us in this room had even thought about coal
conversion. So Ron hasbeenaround ourproduct for about30years. Hehas
been with Electric Power Research Institute for 17 years, where he is
currently the director of Advanced Fossil Power Systems. What that means
is, systems such ascoal gasification, fluidized bed combustion, fuel cells,
and coal upgrading. Iasked him ifIcould introduce him as the savior for
high-sulfur coal, he wouldn't let me dothat. Ithink you will all agree, that
the subject Ron is most qualified to speak on today isof very important
interest to all ofus in the high-sulfur Illinois coal industry. So would you
please welcome RonaldWolk.

Ronald Wolk: Thank you, Danny. It is a real pleasure to be here. You
might wonder how a fellow from California arrived here. Your secretary,
Heinz Damberger, called meoneday and said, "I read thisarticlein theEPRl
Journal about advanced systems for making electricity, andI would really
liketohear moreabout it, soI'd liketoinviteyouforlunch." What hedidn't
tell me was that lunch was in Collinsville, Illinois and I would be the
luncheon speaker. So, thank you anyway.
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INTRODUCTION

Theelectricity industry inthe UnitedStates
I is facing momentous changes. Until the 1970s, a
I steady seven percent per year growth in demand
I for electricity was met by the installation of new
I units of increasing size and efficiency. Theincre-
. mental cost of electricitygenerated in those new
I plants was lower than electricity from existing

plants. As a result, the average cost ofelectricity
to the consumer decreased. Consumers, regula
tors, regulated utility companies, and investors

were all content.

Over the last two decades, sharp increases in world oil prices, ever
increasingly severe environmental laws, and much higher costs for nuclear
plants than had been predicted, haveall caused the incremental cost of
electricity from new plants to be higher than that from existing plants. In
response, regulators have made institutional changes which have opened
the generation market to new companies. The premise has been that
competition would result in lower electricity costs for consumers.

Existing technologies based upon the Rankine cycle, with post com
bustion cleanup of gaseous effluents, can meet existing requirements for
sulfur and nitrogen oxide emissions but cannot economically deal with
more severe future requirements which are likely to be imposed. These may
include new regulations for toxic emissions that may require additional
cleanup. The issue of limiting CO, emissions has received widespread at
tention. Higher efficiency systems*that reduce the amountof fuel required
to generate a kilowatt hour of electricity are the key to reducing CO,
emissions resulting from power generation.

Another complication that U.S. utilities must face is the cap on total
sulfur dioxide emissions that they will be allowed to emit after 2001. That
level is about 8.9 million tons per year and isabout half ofcurrent levels.
This poses amajor dilemma to an industry that generates more than half of
itselectricity with coal and expects to grow over the next decade. Under

52
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these new rules, utility systemswillnot be allowed to emit any additional
sulfur oxides above theaverageemitted annually during 1985to1987. Ifthe
utility industry wants to maintain or increase its dependence on coal,
gasificationbased technologies, whichcanreducesulfuremissionsby more
than 99 percent, couldbecome oneof the technologies of choice. Thereis
competition from scrubbing technology which is also improving and can
achieve sulfur emission reductions of 95 to 98 percent, although at higher
cost than for 90 percent removal.

Is there a role for new technology in providing better solutions to the
problems of meeting much more severe environmental rules while main
taining or reducing the delivered cost of electricity? EPR1 thinks that
advancedtechnologycanmeetthesechallengesand ismaintainingsignificant
research development and demonstration programs that are focused on
bringing a number of higher efficiency, lower emission and potentially
lower cost technologies to commercialization. These include Integrated
Gasification Combined Cycle (IGCC), Integrated Gasification Humid Air
Turbine (IGHAT), Molten Carbonate Fuel Cell (IGFC) and Pressurized
Fluidized BedCombustion systems (PFBC).

Allof these technologies have the potential to improve efficiency and
reduce emissions, as shown below in table 1.

Tabic 1. Comparisons of new technology relative to today's pulverized coal plant
equipped with flue gasdcsulfuriz.ation.

Fuel SO, Capital
Requirements Emissions Cost

Technical

Readiness for

Commercialization

at 250 MW scale

PFBC 5-10% lower 50-80% lower 5-10% lower 5 years needed

IGCC 10-20% lower 90-95% lower Same-10% lower In construction

IGFC 24-40% lower 95-99% lower 5-10% higher 10 years needed

The impediments tobroad commercialization of these technologies at
this time are the current low price of natural gas in the United States,
projected capital investments per kilowatt ofcapacity which arestill too
high toprovide a strong enough incentive to reduce electricity costs more
than about 10 percent and, finally, absence of a regulatory system that
rewards utilities for taking the risks inherent in projects involving new
technologies and reimburses them for the extra costs associated with first-
of-a-kind plants.
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The most likelyroute to commercialization of these technologies will
involveregulatoryacknowledgement ofthevalueofsuperiorenvironmen
talperformance ofthese new systems. Some states havebeguntoincorpo-
rateenvironmentalexternalitiesintotheevaluationprocedure. Thischango
requires that each pollutant be assigned a cost/ton which must be multi
plied by the tonsemittedover thelife oftheplant.Thetotal representsa cost
which must be added to the computedcostof electricity.

GROWTH IN U. S. GENERATING CAPACITY

In 1989, the United States had 684,000 megawatts (MW) of installed
electrical generating capacity. Three recent studies have predicted a net
increase over thenextdecade ofabout 80,000 MW. Tliere issomedegreeof
variation in theseforecasts. Inits 1990 report, the U.S. Energy Information
Agency projected that total net capacity in the year 2000 will increase to
somewhere in the range of 742,000 to 768,000 MW. The National Electric
Reliability Council in it's 1990 Electricity Supply and Demand report
predicted a capacity of761,000 MW in2000. These can becompared with
theprediction oftheUtility Data Institute that summarized planned capac
ity additions from 1990-2000 of 83,000 MW. The latter information, pre
sented in figure 1, shows that non-utility generators will provide an
increasing fraction ofnew generation. In fact, in 1990, non-utilitygenerators
provided about50percent of12,000 MWofnew capacity thatwasinstalled.

Gas
(18.9 GW)

51%

Coal (8.3 GW) 22%

Other(1.5GW)6%

Rot/RDF

(1.7 GW) 5%

Hydro (6.1 GW) 16%

Wood'Blomass (0.8 GW) 2%

Total Non-Utility - 37.3 flW

Gas
(13.1 GW)

29%

Excludes unscheduled capacity
Source: UDI Utility Data Base
UDI-032-91 (February 1991)

Hydro (3.8 GW) 8%

Nuclear (9.9 GW) 22%

Coal

(16.2 GW) 33%

il (2.8 GW) 6%
Other (0.8 GW) 2%

tility - 4S.7 fiW

Figure 1. Capacity by fuel ofnew elcclric power plants in the United States
1990-2000.
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The1990NERC reportpredictsthatalmost110,000 MW ofnewcapacity
will be required to provide the 80,000 MW of increased net capacity.
Obviously, the difference takes account of unit retirements anticipated in
thisperiod. Thedetailsare presented in table 2. There isgreatdiversity in
the types of generatingcapacity that willbe added. Because of the current
lowprice ofnatural gas, a large fraction ofnew capacity will becombustion
turbine and combined cycle units. The information presented contains
essentially nocommitments for PFBC, 1GCC orIGFC power plants. Toward
the end of the decade, some of the approximately 20,000 MW of steam
turbine plants and 20,000 MW of unspecified plants listed in table 2 will
likely be provided by these new technologies if demonstration programs
currently planned are successfully completed.

FUEL FOR NEW ELECTRICITY GENERATION
At this time in the UnitedStates,theeconomicallyand environmentally

preferred approach to adding generating capacity is natural gas-fired,
combined cycle units. The newly available models of 2,300°F 200+ MW
combined cycle units have a capital cost ofabout $600/kW and a heat rate
ofabout7,500 Btu /kWh. The electricity produced islowerincostthanthat
from anynewcoal-fired generatingunit. At thistime, itappearsthatgascan
be obtained in the United States for contract periods and prices for these
combined cycle plants thatallow plantowners tooffer to sell electricity to
regulated companiesat lower prices than theavoidedcostsof those utilities.
Many cogenerators and Independent Power Producers (IPP) are taking the
risk offinding markets for the electricity produced in these plants. Several
utilities' commissions haveinstitutedbidding processes for theaddition of
new capacity. Regulated utilities are required to seek bids for new capacity
which are evaluated competitively against its ownofferings. Frequently,
utilities whochose torely oncoal asasecure long-term fuel for theirpower
plants cannot provide electricity at prices that compete with natural gas-
fired plants in the early years of a project.

Several years ago, EPR1 developed aseries ofscreeningcurves useful in
comparing break-even capacity factors for gas-fired and coal-fired power
plants. One of these curves (figure 2) shows that coal-fired generation, with
coal at $1.55/MMBtu, is more expensive than gas-fired combined cycle
generation atgas prices lower than $4/MMBtu, below 70 percent capacity
factor.

Traditionally, as shown in figure 3, the U.S. electricity industry has
depended on coal as its preferred fuel. TheUnited States consumes more
than 800 million tons of coal per year to generate more than half of its
electricity. Unfortunately, and mistakenly, public perception ofcoal-fired
power generation is that it is a dirty business. Emission control systems
have been added, at capital costs often exceeding the initial dollar cost of
many ofthese plants, to reduce the outflow of particulates, sulfur oxides,
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and nitrogen oxides. Modern coal-fired generation canbe relatively clean,
but the loss of thermal efficiency required by these emission controls
systems is significant. The thermodynamic efficiency of the Rankine
(steam) Cycle used in these plants reached its practical upper limitin the
1960s.

Crossover Capacity Factors
1.0 Coal price • $1.55/10 6Btu

3 4 5

Fuel Price $/106 Btu (Excl. coal)
(Constant 1987$)

Figure 2. Phased IGCC plants.

Kilowatlhours (millions)
3,000,000 f

2,500,000

2,000,0001-

1,500,000 •

1,000,000

5,000,000

'68 70 72 74 76 78 '80 '82 '84 '86 '88

Figure 3. Electric power generalion, total electric utility industry by source.
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PROJECTED CAPITAL COSTS OF NEW GENERATING CAPACITY
The Integrated Energy Systems Division of EPRI is responsible for

calculating the relative cost ofelectricity for different technologies. They
use a standardized methodology described in the EPRI Technical Assess
mentGuide. Figures 4 and5 present simplified summary cost charts that
are useful for comparing various technologies. Total electricity costs are
presented in terms of fuel costs, operating and maintenance costs and
capital costs for a number of technologies:

PC vv/o FGD Pulverized Coal-Steam without Rue Gas Desulfurization
PC w/FGD Pulverized Coal-Steam with 90% Flue Gas Desulfurization
SOAPP State-of-the-Art Pulverized Coal-Steam with Control of

Effluent Streams

AFBC Atmospheric Ruidized Bed Combustion - 907c Sulfur
Reduction

PFBC Pressurized Ruidized Bed Combustion

GCC Integrated Gasification Combined Cycle
AGCC Highly Integrated Gasification Humid Air Turbine
AGMCFC Advanced Gasification Molten Carbonate Fuel Cell
CC-Gas 2300°FNatural Gas Fired Combined Cycle

The major point that we are attempting to make with these charts is to
provide information on the relative cost of electricity from a variety of
systems. Standard values were chosen for the cost of fuel, labor and capital.
Other choices for these values may have altered the relative position of the
technologies. Overall, it puts into perspective the opportunities that can be
realized with new technologies.

Some further explanation of these systems is necessary to understand
the key technical issues for each of these systems. For example, the
pulverized coal plant, without stack-gas scrubbing, is included to put the
power costs from advanced systems into perspective. For environmental
reasons, no new plants of this type can be built in the United States. The
pulverized coal plant, with stack-gas scrubbing to achieving 90 percent
desulfurization, is a benchmark plant in that it can meet all existing
environmental rules. The SOAPPincorporates all known improvements
forconventional coal-fired plantsand incorporates themintoa single plant
design. Manyoftheseimprovements havebeenfully demonstrated inunits
today, but no plant has as yet beenbuilt that takesfulladvantage of what
is commercially available today. Circulating fluidized bed technology is
usedas thebasis fortheAFBC cases, whilebubbling bed technology isused
for the PFBC cases. EPRI investigations of IGCC technology have focused
on oxygen-blown systemswith cold gas cleanup. Thecost and performance
numbers used are typical of 1990designs for Shell, Dow, Texaco and BGL
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systems. Tight plant integration, optimized plant design, and use of
2,300°F+gas turbines have been used toestimate the Advanced IGCCcases.
The AGMCFC cases are based on the projected use of moderate methane
yield gasifiers such as the developmental High Pressure BGL gasifier.

The GCC, AGCC, IGHAT, AGMCFC, and PFBC power plants will be
described in detail latter.

In figure 4, the relative costs of electricity from these kinds of plants are
presented. If the cost of natural gas were $2.25/MMBtu rather than the
$3.35/MMBtu used in the calculation, the cost of electricity ($0.04/kWh)
would be equal, at 40 mills/kWh to the cost of power from AGCC and
IGHAT power plants fueled with $1.31 /MMBtu coal.

Levellzed

mllls/VWh

iCcr.sl.in: 1991 S)

60

PCw/o PC SOAPP AFBC
FGD w/ FGO

Year 3000 Fuel Cost (in 19911)
Coal a J1.31IMMB!u(0.9%t»e.)
Natural Gas a 13 '-'. '.".'!;u

(3.7% esc.)

PFBC GCC AGCC IGHAT AGMCFC CC-Gas

Figure 4. Cost of electricity from fossil power technologies (assumes start
up in year 2000.

A set ofarbitrary penalties, or environmental externalities were added
to the cost calculations to illustrate what state regulators could require to be
added tothecostofgenerationforemissions. Thevaluesarbitrarilyselected
were $25/ton of CO,, $2,500/ton of NOx, $500/ton of SOx and $10/ton of
additional solid waste. The marked changes in the relative costs of electric
ityare illustrated infigure 5andshowsthevalue thatcould beattributed to
several of the new technologies. Tine conclusion is that new technologies
can be cost effective.

The value of very high efficiency in termsof reduced CO,emissions is
apparentasoneproceeds from left toright across figure 5. Inparticular, the
AGMCFC system with a heat rate of 6,000 Btu/kWh, in spite of its high
capital cost, becomes economically competitive.
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Levellrod

mllls/kWh
(Con 5 Hint 1391 S)

90

Yc.-r 2000 Fual COIt (In 1991 J)
COll a StJtfMMBUI (0.9% IK|
Natural Gas > J3.3J/MMOKI

(3.7% aac.)
H C02 Cost @ S25/lon

• NOx Cost @ S2.5C0icn

P S02 Cost @ SSOO'ton

P a Solid Waste @ SlOlon

PFuel

• O&M

P Capital

PC Wo PC SOAPP AFBC PF8C GCC AGCC IGHAT AGMCFC CC-Gas
FGO v.'IC,:i

Tho oxtornallty costs used are lor Illustration only and Itshould not be construed that EPRIeither
consldors thoso costs to bo appropriate or even endorsos tho concept of Including extornalltlos In
cost calculations.

Figure 5. Cost of electricity from fossil power technologieswith*externality costs
(assumes start-up in year 2000).

TECHNOLOGY STATUS AND FUTURE DEVELOPMENT PATHS

It isanticipated by many in the United States that within the nextdecade
the price of natural gas will rise to a level that makes coal-fired plants
economically competitive. While new technologies can be selected for new
generation projects because of their environmental superiority, a major
impediment to their acceptance by U.S.utilities will remain until the initial
capital cost for these projects is reduced below that of mature pulverized
coal plants equipped with extensive effluent cleanup systems. Utilities
need an incentive to compensate for the risk inherent with first-of-a-kind
plants.

1GCC

Although the technical successof the 100MW Cool Waterand 160MW
Dow 1GCC projects in the United States hasclearly demonstrated that the
technology is technically viable, no U. S. utilityhas madea commitmentfor
an IGCC unit. The reasons for this aremany, but thekeyoneis thatcapital
costsarc too high,even thoughprojections of levelized electricity costsare
lower. Because the technology isunfamiliar and thereisno current reward
for lesseremissions, utilitymanagersare reluctant to take the risk of new
technologies. Utility commissions can, afterthe fact, decide thata manage
mentdecision was imprudent, and utility stockholders may then have to
bear thecost of technical failures. The imbalance between utility risk and
reward inhibits decisions in favor of new technology.
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Gasification based technology can penetrate this market ifcapital costs
are reduced and efficiency rises. The latter point is important. Increased
efficiency lowers capital investment because more megawatts are gener
ated per dollar of gasification plant investment. We foresee a steady
increaseinefficiencyasnewpowergeneratingsystemsare utilized, including
gas turbines optimized for syngasand moltencarbonate fuel cells.

EPRI sponsored, site-specific 1GCC plantstudieshaveshown that most
plants fall in a relatively narrow investment band ofabout $1,500±200/kW
(1989$). Several vendors havebeen funding their ownstudies, resulting in
projected capital costs which are about $100/kW lower because of im
proved engineering approaches.

EPRI has been sponsoring work to identify areas for future cost reduc
tion. One of the most promisingprojects involves redesigning the turbine
sectionof the new 2,300°Fgas turbinescurrentlyentering the market. Our
early IGCCstudiesindicated that coal tobusbarheat ratesof9,000Btu/kWh
would be available with 2,300°F gas turbines. As a result of studies to
modify the turbine expander to accommodate the increased gas flows
resulting fromsyngas combustion, we now project reductionsof 350Btu/
kWh and capital cost reductions(figure 6).

300

200

MW

Output

100

Gas turbine MW

Combined cycle MW

Heat rate Btu/kWh HHV Basis

9/88 3/89 9/89

EPRI/Utility After Test Modified for

GCC Studies at MBG

(RP 2773) Greenville (RP 2620)

Heat Rate

Btu/kWh

HHV Basis

7000

6500

Figure 6. GE MS 700 1F perfonnance estimates with medium Btu gas (MBG).

Theexhaust gas fromsyngascombustion has twoessentialdifferences
from that of natural gas: (1) greatergas flow due to the lower Btu/lb of the
syngas, and (2) a higher Cp leading to less temperature drop through the
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turbine expansion, which tends to put a greater thermal load on the
downstream stages. The aim has been totake advantage ofthese character
istics for power and heat rate improvement while alleviating potential
problems of compressor surge and blading thermal stress. The essential
approach isto(a) take advantage ofthe excess compressor-surge margin by
raising thepressureratio tothemaximum allowable, which helpsput more
mass flow through the turbine and lowers the temperature in the down
stream turbinesections; (b) openup thefirststage turbine vanesincreasing
the controlling flow area thus allowing thetotal desired gas flow; and (c)
minor opening of the intermediatestage angles, if required, to get more
pressure dropacross the first stage inorder to lower the gastemperature in
the intermediate region of the turbine.

Another promising area for efficiency improvement involves better
integration of the gas turbinewith theairseparationplant. This is particu
larly importantinEurope because European coal costs arehigher thanin the
United States. Thecapitalization and taxation philosophy in Europe also
provides an increased incentive for capital investment for efficiency im
provements over that provided under current U.S. rules. Consistent with
this philosophy, European countries have developed more highly inte
grated GCC designs which promise heat rates of about 8,000 Btu/kWh
(HHV basis) with 2,300°Fgas turbines.

A prominent featureof manysuchdesignshas been to take the air for
the Air Separation Unit (ASU) as a bleed from the gas turbine air compres
sor. Gaseous oxygen from the ASU is fed to the gasifier, and gaseous
nitrogen from the ASUiscompressedand sent to thegas turbine to provide
additional motive force and to reduce thermal NOx. This arrangement
eliminates the need for a separate air compressor for the ASU.

Inour earlier U.S. studies, itwasalready recognized that heat recovered
through the use of lower stack temperatures could be used for saturation of
the fuel gas; however, the use of low level heat recovered in this manner was
limited by the fuel gas minimum heating value (190 Btu/SCF HHV basis)
set by GEat that time for their7001 Fgas turbines. Incontrast, the European
gas turbines from Siemens-KYVU and ABB have large refractory-lined silo
combustors able to accept fuel gases down to 100 Btu/SCF. Accordingly,
with such gas turbine combustors, more low level heat can be used to
saturate the fuel gas. In addition, nitrogen from the ASU can be added to
the fuel gas prior to saturation so that even more hot water can be evapo
rated providing yet more motive flow to the gas turbine.

The world's next IGCC project and one that demonstrates many of the
cost reduction features noted above is now under construction. In May,
1989, the consortium of Dutch utilities, SEP (NV Samenwerkende
Electriciteits Produktiebedrijven) announced that they would build a 250
MWe GCC plant at Buggenum, The Netherlands. This plant will use a
singleShell gasifier train of 2,000 tpd capacity linked to a singleSiemens-
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KWUV94.2gas turbinecombinedcyclefturbine inlet temperature2,000°F).
Stringent environmental standards, including zero water discharge from
the gasification facilities, are required. The high efficiency integration
features of recent European IGCCdesigns described above are included in
the SEP 250 MWe design. The design heat rate is 8,240 Btu/kWh (HHV
basis) or 41.4 percent efficiency. Construction has begun and a mid-1993
startup is planned.

It is likely that the next plant after the Netherlands project will be built
in Germany. RWE(Rheinisch-Westfalische Electricitatswerke),the largest
electric utility in Germany, has also announced a GCC project. The
feedstock is to be Rhenish brown coal, and the gasification technology is to
be the High Temperature (HT) Winkler fluid bed. An 800 tpd (10 bar
pressure) HT Winkler unit has been operating successfully since 1986,
producing gas for methanol synthesis. A 150 tpd (25 bar pressure) pilot
plant is currentlybeingoperatedbyRheinbraun (aRWE subsidiary). EPRI
iscurrently fundingworkwith Rheinbraun toexploretheapplicationofthis
process to U.S. bituminouscoals. Thegas turbine forthisGCCproject is to
be a Siemens-KWU V94.3, which will have a turbine inlet temperature of
about 2,300°Fand deliver about 200MWe. An efficiency over 43 percent is
forecast for this 300 MW plant, which is scheduled for a 1995 start-up. A
decision on air or oxygen blowing is planned for late 1991.

The future for new IGCC projects in the United States is not as clear.
Threemajorprojects weresubmitted toDOE inresponsetoits fourthround
of Clean Coal Technology solicitations (table 3).

Table 3. Proposed IGCC projects submitted to U. S. DOE.
Financing
Millions

Proposer Technology Size Tolal/DOE Comments

Wabash River
Coal Gasification
Dcstec/PSI Energy

TVA

Dow 250 MW 592/243 Rcpowering one
of six boilers at
West Terre Haute

Coproduclion of
electricity and
fertilizer

Shell or
Texaco

Freetown Energy Texaco
Texaco/GE/Conimon-
wealth Electricity
Subsidiary

250 MW+
fertilizer

450MW

686/180

845/150 Grassroots IGCC

IGHAT

TheintegratedGasification HumidAirTurbinepower plant represents
anapproach by EPRI and others toprovide the industry with a new cycle
based on the synergy that can be found in the integration of gasification
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plants with a turbine deriving power from firing a highly humidified fuel
gas. Figure 7 depicts coal gasification-based power plants integrated with
the HAT cycle (IGHAT) and Combined Cycle (IGCC) power blocks. The
clean syngas from gasification, after cool-down and cleanup to remove
particulate matter and sulfur, is combusted in a gas turbine in either plant.
The two plants, however, differ significantly in the method in which the
syngas is cooled in the gasificationplant and the mode in which the power
is generated. The distinguishing characteristicsof IGHATare:

• Allpower isgenerated bya moreefficient,high temperature Brayton
cycle.

• Efficiency is improved through the reductionof parasitic compres
sion load.

• Expensivehightemperatureheatrecoveryexchangersareeliminated.

Gasification/HAT
Cycle lStock

BcHor Feetfwate

1 \
Coal Oxygon

Gasification/Combined
Cycle c

Economizer

Figure 7. HAT cycle and combined cycle gasification.

In a combined cycle, two turbines are required; a steam turbine in
addition to the gas turbine. Steam is produced by heat from the gas turbine
exhaust and only a portion ofitsheat content isconverted topower in the
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steamturbinewiththeremainder being lostthrough thesurface condenser.
To achieve optimum plant efficiency, high pressure steam isalso produced
in the gasification plant thereby cooling the hot gas leaving the gasifier
before cleanup. Tire steam isalso used for power generation in thesteam
turbine. Tire energy flows in the HAT cycle, and the combined cycle may
be visualized by comparing the Sinke diagrams for the two cycles as
presented in figure 8.

Fuel Gas

(torn
Gasllicallon

Hoi Walei Horn
Gasllicallon •

Fuel Gas

from

Gasllicallon

IGHAT

MAI

IGCC

\V Steam Irom
±i Gasification

Figure 8. Sinke diagrams for IGHATand IGCC.

Ina HATcycle, a singlegas turbinereplaces thegasand steam turbines
ofa combined cycle. The unique feature ofthe HAT cycle is its ability to
reduce the compressor load bya veryeffective approach to low level heat
recovery. Low level heat from the stack, the compressor intercooler,
aftercooler, and from the gasificationprocess is used to warm water. This
warm water (at about 400°F) is fed to the top of a saturator, and the
compressordisciiargeairisfed to the bottom. In the countercurrent contact
between theairand water which takesplacein thesaturator, theairis heated
and humidified, and the water is cooled, and part of it is evaporated. The
air leaving the top of the saturator contains between 20 percent and 40
percent water vapor. This water vapor directly reduces the amount of air
that must be delivered by thecompressor to moderate the turbine's combus
tion temperature. In a conventional gas turbine, the compressor consumes
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about 50 percent of the turbine's shaft work. In a HAT turbine, because of
the water vapor added tothe combustion air, the compressor requires only
about 30 percent ofthe turbine's shaft work, making thedifference available
for power generation.

Thehumid air produced in the saturator ispreheated against thegas
turbine exhaust, thus recycling the high level exhaust heat back to the
combustorof the turbine. Notethatevery Btu recovered in this manner is
equivalent to a Btu saved in fuel. In contrast, the high level heat in a
combined cycle isused for steam generation, afair portion ofthis heat being
used as latentheat for vaporization of thewater. The latentheat remains
mostly unconverted to power and is rejected to the surroundings through
thesurface condenser. Thisheat rejection stepfurthermore requires addi
tional energy and equipment.

Alarge portion of the capital cost savings for 1GHAT versus IGCC is
due to the fact that the heat from the syngas leaving the gasifier can be
utilized intheHATcycle aslow-level heat inwarm water. This means that
an inexpensive quench gasifier and conventional heat exchangers can be
used for syngas cooling in1GHAT plants. Inmany IGCC plants, however,
expensive waste heat boilers are used to cool the syngas while generating
steam for the steam-bottoming cycle.

Table4 summarizes thekey plantperformance andcostcharacteristics
for the IGHAT and the IGCC plants. Apulverized coal-fired boiler plant
equippedwith flue gasdesulfurization isalso included in thiscomparison.

Table4. Comparison of IGHAT plant with other coal-fired power generation
systems.

Integrated Integrated Pulverized coal
gasification humid gasification with flue gas
air turbine cycle combined cycle desulfurization

Plant facilities
investment (12/88.
S/kW. 500 MW size)

1.080 1320 1.120

Nominal full load heat
rate (Blu/kWh)

8.700 8,900 9.600

Levelizcd constant
cost of electricity
(mills/k\Vh)

40 45 45

Sulfur removal (%) 96-99 96-99 90-95

NOx emissions
(lb/MBtu without SCR)

.02-.07 0.2-.17 .4-.5
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Workis now underway byFluorDaniel, Texaco, EPRI and TPMas part
of a three-phase program for commercializing the HATcycle. The overall
objectivesoftheprogramare: a) todesign, develop, test,and commercialize
an aeroderivative gas turbine suitable for use in the HAT cycle; and b) to
optimize the combination of the gas turbine and the HAT cycle. The
program phases can be defined as follows:

Phase I Investigation of the technical feasibility, cost, and schedule for
the gas turbine development and assessment of overall HAT
cycle system economics based on the projected performance of
the new machine.

Phase II Prototype design, development, and testing of a complete HAT
cycle.

Phase III Commercial deployment.

The entire commercial development program is expected to take ap
proximately fiveyears, leading to an integrated demonstration at full scale
in the 1995-96 time frame. The Phase I work began in November, 1990, and
will be a nominal one-year effort. In addition to quantifying the develop
ment cost and schedule for the prototype machine, Phase I investigation

will include:

Integrated versus non-integrated oxygen study

HAT cycle performance on natural gas

Detailed comparisons to IGCC

Economy of scale investigation

Operability/off-design analysis

One interestingdevelopmentin the PhaseI work to date is the specific
power output of the HAT gas turbine. Specific power is the net power
output per unit of air flow through the engine. The HATgas turbine will
havea veryhighspecific powersincctheair compressorflowissignificantly
reduced in combination with the addition of water vapor to the expander.
While the simple cyclecapacity of theengine from which the HATmachine
will be based is rated at a nominal 40 MW, the HAT version is expected to
be in excess of 200 MW. This five-fold increase in power will be achieved
inanenginemuch lessthanfive times the sizeorweight ofthebasemachine.
The significanteconomic impactof this relationship is evident.
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The large size, approximately 200MW,of a HAT cycle machine pre-
sentsa major problem in terms ofarranging ademonstration. Itwillnotbe
possibletosetup a slipstreamtest. Afully integratedgrassroots testas part
ofanIGHATplant willberequiredtogeneratetheconfidencethat theutility
industryneedstosupporta positive investment decision. Subsidization of
a largefirst-of-a-kind plantmayrequire thatgovernmentorutilitycommis
sion be involved.

EPRI is also planning to begin, in late 1991, studies with GE and
Westinghouse to define the cost and development schedule required to
develop HATcyclemachinesderived fromthe 1,300°Fsingle shaft seriesof
heavy duty gas turbines now being commercialized.

INTEGRATED GASIFICATION MOLTEN CARBONATE FUEL CELLS
Oneofthemajorpotentialbenefitsofcoal gasi fica tiontechnology isthat

it can be integrated with moltencarbonate fuel cellsin the future to generate
electricity at very high efficiency with minimal emissions. Combining
gasification with molten carbonate fuel cells provide systems that can have
efficienciesin the 50 to 55 percent range. The use of molten carbonate fuel
cells,which require more extensivefluegascleanup to protect catalystsand
therefore have almost zero emissions, offers a system that should never
have additional cleanup requirements imposed upon it.

The most thorough studies completed to date, which have been spon
sored by U.S. DOE, have considered molten carbonate fuel-cell systems to
bealmost directreplacements forcombustion turbinesin gasification-based
power plants. This leads to plant heat rates about 7,500Btu/kWh, substan
tiallylower than forsystemsusingcombustion turbines,sincefuel cellsare
more efficient power generators.

In current configurations of the fuel-cell system, the high pressure
syngas is first reduced to low pressure through an expansion turbine and is
then fed to the fuel cell where the gas' heating value is converted electro-
chemically into electricity. Unconverted fuel from the cell is combusted,
and this heat, along with the heat generated fromcell inefficiencies and the
gasification process, is recovered in the steam bottoming cycle which
produces about 40 percent of the plant's power.

Thefuel celloperatesatnominally 1,200°F. NOxisnotgeneratedat this
low temperature. All sulfur must be removed from the fuel gas, since it
poisons the fuel cell. Consequently, the HRSG stack contains no SO,. The
plant's only SOxand NOx emissions are from the sulfur recovery system
and are negligible.

Fuel cellshave other significantadvantages over turbines besides their
higher efficiency and extremely low emissions. Fuel-cell efficiency barely
changes over the entire 25 to 110 percent load range, and they suffer no
derating at high summer ambienttemperature. Also, the inverters, which
convert the fuel cell's DC power to AC power, provide superior power
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conditioning (VAR control). These should provide considerable economic
benefit tomost utilities using the technology.

Fuel cells are more efficient on natural gas than coal-derived gas. This
has led to two encouraging developments. First, Pacific Gas and Electric
will operate a commercial size stack (100 kW) on natural gas in a utility
environment beginning in 1991. Construction is in progress. Second, the
American Public Power Association (APPA) is working with a fuel cell
manufacturer (ERC) ona commercialization program thatcould lead to a
significant market and a manufacturing capability for 400 MW/yr offuel
cells. APPA has long been interested in small dispersed generation based
onnatural gas. The technology development isproceeding. Ademonstra
tion ofa 2MW unitisplanned for the City ofSanta Clara inCalifornia with
startup anticipated in 1993.

The key uncertainty, which may limit the adoption offuel-cell technol
ogy for central station power generation, is the cost ofthe fuel-cell systems.
One important element is the costof the fuel-cell stacks themselves. This is
primarily a manufacturing question. Currently, fuel-cell stacks are being
built by hand in laboratories ata rate of a few hundred kilowatts per year
atcosts estimated atabout $25,0(X)/kW. EPRI has been sponsoring work at
two vendors, M-C Powerand ERC, who have started prototypical manufac
turing operations that we anticipate will reduce costs by abouta factor of
ten. Full scale manufacturing plants have been designed that promise
another tenfold reduction in the per kilowattstackcost.

M-C Power has begun operation of the required equipment in afacility
near Chicago. The first one meter full commercial area cells have been
manufactured. This plant will have a total production capability ofabout
3MW/yr. ERC began construction in 1991 onasimilar sized facility. Tire
first full area six square foot cells are scheduled for production inlate 1991.

Full scale fuel-cell production plants cancome onlinein themid1990s,
ifthe market for dispersed natural gas-fueled generators in the 2to 20 MW
range emerges. Successful field experience with these units would provide
the technical confidence required to refuel these units with coal-derived
gas, if natural gas prices go to a level where refueling is economically
favorable.

EPRI is working withDOW and ERC toplace, in 1991, a small 20 to100
kW molten carbonate stack that will operate on a coal-derived gas slip
streamat their 160 MW Plaquemine, Louisiana, IGCC plant. We hope to
acquire information about any important technical issues thatmay result
from feeding coal-derived gas to the cell. For example, trace quantities of
various elements arepresentin thecoal-derived gas. Currently, thereisno
experienceavailable to predict any deleteriouseffects on fuel-cell life.

Our strategy is to arrange for the installation of MCFC stacks in IGCC
plantsaround the world. These stacks will operate as slipstream units. As
bigger stacks become available from theprototypical manufacturing facili-
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ties, we hope toplace stacks ofone to three MW inseveral locations prior to
1995. Afterthat, whenthefirsttruecommercial sizeproductionplantscome
online, itishoped that slipstream units inthe range of10 to 50 MW can be
putinto operation inIGCC plants. An alternative is to place these units in
otherlocations where coal-derived syngas is available as a feedstock for
chemical production. Thekey information tobegained from thisprogram
will help inoptimizing fuel-cell packaging, piping arrangements and the
design of the balance-of-plant systems.

Commercial acceptance of the IGFC concept will require significant
demonstration to be successful. Ashas been stated several times before, the
utility industry needs a basis for assessing risks of new technology and
working outa satisfactory arrangement to compensate them for that risk.

Two factors mentioned above suggest ways thattheIGMCFC might be
improved. First, it was noted that MCFCs are much more efficient on
natural gas (methane) than on syngas. The difference is significant. As
stand-alone convertersof fuel to electricity, fuel-cell systemsapproach 40
percent efficiency in IGMCFC plants on typical syngas without a steam-
bottoming cycle. However, MCFCs approach 55percent efficiency on low
pressure natural gas fuel. Thecell internally convertsmethane to useful fuel
(hydrogen) through the steam reforming reaction which absorbs heat. In
this way, the cell transforms itswaste heat into chemical fuel which ituses
directly for power production.

Second, it was noted that in the IGMCFC plant, unconverted fuel from
the fuel cell iscombusted and the heat utilized in the steam-bottoming cycle.
This increases dependence on the less efficient bottoming cycleand is in
conflict with minimizing the heatdelivered to thebottoming-steamcycle.
Theobjective, then, is tomaximize theamount ofmethane delivered to the
fuel cell and recover thechemicalheatof the cell'sunconverted fuel for more
efficient utilization.

Advanced gasification processes might provide an answer. Several
gasification processes weretested on thepilotplant level in the 1970s in an
effort toproduceasyngas with high methanecontent thatcould more easily
be converted to a pipeline natural gas replacement. These gasification
systemsall requireor performbest with a hydrogen recycle to the gasifier
and are broadly referred toas eitherhydrogasification or catalytic gasifica
tion. If the unconverted fuel is recoveredas hydrogen and recycled to one
of these advanced gasifiers (chemical integration of the gasifier and fuel
cell), the steam cyclecould be eliminated entirely and electricity could be
produced fromcoalat a heat rateapproaching 6,000 Btu/kWh. Asan added
incentive, these gasifiers require no oxygen plant.

Obviously, several long-term developments would be required to
make this concept an economically viable reality. Work on the fuel cells is
in progress, and it can be viewed as an evolutionary development of
existing technology. Revolutionary developments, however, will be required
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tomovegasification and gascleanupforward towherewecan reachoverall
system heatratesof6,000 Btu /kWh (total elimination of thesteamcycle) at
competitive capital costs.

Three newprocesses may havetobedeveloped tomake thisconceptan
economically viable reality: gasification, hot-gas cleanup, andan advanced
system for recovery ofthe unconverted fuel-cell fuel. Systemevaluationsby
EPRI and the Department of Energy are the first steps now underway to
determine which are the preferred combinations of these systems. In this
work, flowsheets are beinggeneratedand costsestimated for a number of
the more promising and well-developed processes and configurations.
This work has already confirmed the potential efficiency gains for this
general concept. However, there area number ofkey developmental issues
that must be resolved. Perhaps the most significant one involves the
gasification systemwhichmust producea highconcentration ofmethane in
its product gas.

In a series of recent EPRI sponsored studies, Fluor calculated invest
mentand performance values for IGMCFC plantsbased upon theprojected
performance of Illinois No.6coal ina 1,000 psigBGL gasifier. Thisgasifier
was selected because of its relatively high-methane yield and modest
further development requirements. In the study, hydrogen was separated
and recycled to the fuel cell. While the overall system heat rate was
calculated tobeabout6,500 Btu/kWh (coal tobusbar), thesystem costwas
estimated at about $2,000/kW. Additional studiesare underway to reduce
the required investment so that a more attractive 1GFC flowsheet can be
developed.

One potentially interesting combination is the use of solid oxide fuel
cells fueled by syngas. Because only oxygen permeates through the
electrolyte, the resulting products of electrochemical oxidation of syngas
consist only ofCO, and water. Thiswould allowa concentrated CO,stream
toberejected fromthepower-generatingsectionofan IGSOFC power plant.
Solidoxide fuel-celldevelopment isbeingspearheaded in the United States
by Westinghouse under DOEsponsorship. Although somewhat less effi
cient than molten carbonate fuel cells, the inherent cost of the materials used
is lower. Theultimatecostof thefuel cell,as withallothers,willdepend on
significantprogress in reducing manufacturing costs.

INTEGRATED ENERGY FACILITIES
Integrated Energy Facilities (IEFs) based on coal gasification-based

power plants may offer the United States utility industry a number of new
business opportunities. Integrated complexes can produce electricity,
heating and cooling, fuels, chemicals and other marketable commodities.
Such potential coproducts include synthesis gas, SNG, hydrogen, ammo
nia, carbon dioxide, chemicals, methanol and other oxygenated fuels,
gasoline and fuel oil.
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One of the majorissuesfacing theelectricity industry is that electricity
demand variesby time ofday,day of theweek, and monthof the year. As
a result,muchof thegeneratingcapacity thata utilityrequires tomeet peak
loadsis unutilized through much oftheyear. Gasification-based technol
ogyallowsa largeportionofthatcapi taltobeusedcontinuouslytogenerate
cleangas,which canbeconverted into storable liquid fuel tobeusedduring
peakdemand periods or by producing chemical products forsale.

In this manner, Integrated Energy Facilities offer the potential for the
utilities to recover some of the energy markets that have been lost to the
direct use of oil and gas over the past twodecades. PreviousEPRI studies
have indicated that modern multi train GCCplantscan be designed for high
equivalent availability (typically85percent). Ifthegasificationplant can be
utilized to full availability at reduced power demand through increased
production of fuels and chemicals from the synthesis gas, better capital
utilization would result. The efficiency ofcoal utilization can be improved,
and the emissionsper kWhor per unit of useful energycan be minimized.
IEFsmay thereby provide the potential for reduced electricity costs.

A number of EPRI studies have indicated that methanol coproduction
in this manner would lower utility rates. Wehave recently initiated studies
with Houston Lighting and Power, Tennessee Valley Authority and Public
Service Electric & Gas to evaluate methanol, ammonia and other chemicals
as coproduction opportunities.

One interesting conclusionofa study cosponsored by EPRI and Florida
Power & Light on electricity methanol coproduction was the increase in
equivalent availability and lower cost of electricity that resulted. The
addition of a spare gasifier, which could not be economically justified in a
stand-alone IGCCplant, was in fact justified when the spare gasifier was
kept on line to produce methanol and used to fuel the gas turbines during
periods of gasifier downtime.

While thecoproduction ofother liquid fuelsand chemicalsoffersmany
new business opportunities, it is the coproduction of steam or hot water for
districtheatingand cooling orprocess usesthat canaccomplish thegreatest
gains in overall efficiency for fossil-fuel utilization. As the drive towards
higher efficiency and reduced environmental impacts continues, much
moreattention should be given to identifyingsuch opportunitiesboth in the
vicinityof existing industrial locations(refinery,petrochemical and metals
production facilities) and in new growth areas.

The combined heat and power concept is practiced to some extent in
many European countries. More recently, several European governments
(e.g., UK, Denmark, Germany, Sweden) have made policy statements
specifically encouraging such CHP projects. In the United States, this
concepthashad onlylimited application. TherearemanyU.S. cogeneration
projects withsomecoproduction ofsteam, butdistrict heating and cooling
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isscarcely practiced. This isundoubtedly partly related to thelower fossil
energycostsin the United States versus those in Europe.

Gasification-based plantshaveseveral featuresthat can be ofbenefit in
potential IEFandCHP opportunities. Since the power ismostly made inthe
gas turbine (or fuel cell), smalleramounts of low-level heat are available,
and it may beeasier to find potential applications. Gasification can also
potentially use other low-value feedstocks, such as petroleum, coke, oil
field, refinery and chemical wastes, sewage sludge solids and perhaps
MSW.

One particular concept of future interest is a GCC power plant
coproducingmethanolwhichisthensuppliedtomultiplefuel cells inurban
locations. The several advantagesof such a schemeinclude the reduction
of distribution costs and the accompanying aesthetic and environmental
intrusions. Furthermore, theurbanlocated fuel cells canundoubtedly find
many smaller cogeneration and CHP applications for schools, colleges,
public buildings, office buildings, shopping malls, supermarkets, district
heating and cooling, etc.

PRESSURIZED FLUIDIZED BED COMBUSTION
Pressurized Fluidized Bed Combustion (PFBC) is an advanced com

bined cycle technology that offers utilities the ability to achieve net heat
rates that can approach 8,500 Btu/kWhwhile continuing to practice coal
combustion because these systems useairastheoxidantandgenerate steam
byabsorption ofheatacross pipewalls. Asa result, theyare more likely to
achieve near-term utility market acceptance, since many utilities are not
comfortable with the thought of having to operate chemical and oxygen
plants as part of their power generating facilities.

Several majordevelopmentsareunderway inthisfield withtechnology
provided to the U.S. market by European vendors. The DOE Clean Coal
Technology program has been the vehicle the vendors have used to move
into this market. ABB, Ahlstrom, and Deutsche Babcock have received or
applied for Clean Coalawards. Theirprojects are listed in table5.

RecentEPRI studies, summarized intable6, indicatethatcostsprojected
for ABB bubbling bed PFBC systems are competitive with conventional
pulverized coal plants with stack-gas scrubbers and with atmospheric
fluidized bed combustion power plants. ThePFBC units have the potential
for higher thermal efficiency and better environmentalperformance than
either of the commercially available AFBC or pulverized coal plants.

Significant field experience is being generated with the 80 MW ABB
units now in service at the Vartan station in Sweden (2 units), the Escatron
unit in Spain and the Tidd unit in Ohio in the United States. The differences
in these projects are summarized below:
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Vartan Stocklrolm -Powergeneration plus
district lieating

-1% sulfur coal, paste feed
-Dolomite or limestone

sorbent

-Powergeneration only
-47o sulfur coal,paste feed
-Dolomite or limestone

sorbent

-Powergeneration only
-7% sulfur lignite, dry feed
-Limestone sorbent

Tidd American Electric Power

Escatron Endesa

Table 5. U. S. PFBC projects.

Vendor Project Status

ABB

ABB

Ahlstrom

Ahlstrom

Deutsche Babcock

70 MW repowering of
Tidd Station of AEP

Clean Coal I award in
startup operation

320 MWrepowering of Clean Coal II award
Sporn Station of AEP or deferred until after2000
grass Roots project

70 MW repowering at
Des Moines Energy
Center of Iowa Power

150 MW repowering at
Des Moines Energy
Center of Iowa Power

Air Products/
International Paper
cogeneration project

Clean Coal III award
under development

Clean Coal IV proposal.
September 17, 1991
decision

Clean Coal IV proposal.
September 17, 1991
decision

Table 6. Pressurized fluidizcd bed combustion performance and cost summary.

Configuration

Steam cycle conditions

Net heat rate*. Btu/kWh

Total capital rcq.. S/kW

Cil-sg 1

lxP200

Reheat
1.800 psi

9.250

1,790

Case 2

4xP200

Non-Rchcat
1.800 psi

9.290

1.360

♦Performancebased on 60°F ambient temperature.

Cil-se 3

lxP800

Reheat
3.600 psi

8.975

1.275
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The wide diversity in coal feedstock noted supports the claim that the
technology can handle a broad variety of coals.

Both Ahlstromand Deutsche Babcock havesignificant pilot plant scale
efforts underway to advance the status of their circulatingPFBC technol
ogy. EPRI is interested in these developments since there is a reasonable
probabilitythat thecostofelectricity will belowerthan that fromabubbling
bed system and that environmental performance will be better. These
premises are based upon the use of higher velocitiesin the circulating bed
system which allow higher throughputs of coal per unit of bed cross
sectional area and the application of staged combustion.

One of the majordevelopmentquestions faced by each of the vendors
is the integration of thegas-cleaningsystemwith thegas turbine plant. ABB
depends on a system of cyclones to accomplish sufficient particulate re
moval to protect a ruggedized gas turbine. Baghouse technology is used
after the gas turbine to clean the gas before its release into the atmosphere.
Both Ahlstrom and Deutsche Babcockhave chosen positive high tempera
ture filtration systems to clean the gas before it enters the turbine. EPRl
understands that both vendors have discussions underway with potential
gas turbine vendors.

Both ABB and Ahlstrom have proposed projectsof approximately 150
MWto DOEunder Clean Coal IV. Thescaleupof this technology to the300
MW level is required for competitive economics. As with the other
advanced technologies discussed previously, the scalcup step is likely to
require subsidization.

Several programs are underway in the United States and Europe to
increase the efficiency of PFBCsystems which involve a frontend pyrolysis
or partial gasification step. The gas from this step is fired in the combustion
turbine to raise the turbine inlet temperature from nominally 1,600°F to
levelsabove 2,000°F. Differentdevelopersburn the unconverted chareither
in an atmospheric CFB or a PFBC. The overall heat rate of such a system is
on the order of 7,500 Btu/kWh. Obviously, the added efficiency of such a
system must be evaluated in terms of the added complexity, cost and
changes in reliability.

The key issue is whether PFBC technology will be able to meet future
environmental requirements. At this time, it is able to meet existing
requirements. However, additional backup cleanup systems to meet ultra
severe SOx and NOx emission standards may negatively impact its ability
to compete on an economicbasis with gasification-based systems.

CONCLUSION

Several alternate approaches for higher efficiency, cleaner power gen
eration are under development in the United States and in many other
countries. These include IGCC, IGHAT, 1GFC and PFBC systems. These
systems can also be used to produce chemicals and heat energy and
marketed if the proper economic incentives exist.
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The ability of these systems to enter the competitive market in the
United States are impeded by the low price of natural gas relative to coal
and theneed tofind a way for utility companies tobecompensated for the
extra costs offirst-of-a-kind plants. New attitudes onthe partofregulatory
commissions towards the perceived cost to society of emissions of SOx,
NOx, particulates, toxics and C02 may provide amajor economic basis for
market penetration ofthese technologies. Major demonstration programs
will be required todevelop utility acceptance ofthe reliability, operability
and maintainability ofthe technologies in a utility environment. No firm
plan exists to fund these demonstrations. Aconcerted effort is required for
governments, utilities, vendors and other interested organizations to work
together toassist these new technologies inbecomingcommercially available
alternatives for power generation.

Danny Wooton: Thank you, Ron, for those encouraging displays of
where we are headed in the future and hopefully the future potential of
high-sulfur coal. Ifanyone hasanyquestions, feel free to askRon.

Question: Inaudible.
Ron Wolk: Some people have looked at what the cost of cleanup

technology is: $500 a ton for SO, removal isa number that hasbeen in the
literature as a costof SO, removal. Same thingwithNOx. CO, is just kind
ofpulled outoftheair. Butpcopledothis,anditispartoftheformal bidding
process of many statesnow. Whether it is arbitrary or not really doesn't
matter. Itsimposed bylegislation. Sopeople havetodeal with this. It isa
realcost; whether you wanttodo this or notisanother question. But that
is a policy question that hasbeenresolved. There are external forces on
power generation, and people ought to look at that when they make
decisions about new power.

Question: Inaudible.
Ron Wolk: Its disadvantaged relative to natural gas. Natural gas has a

higher fraction of hydrogen than coal does, so you burn natural gas you
make less CO,, more of water, and that is the way it is disadvantaged.

Danny Wooton: Thanks again, Ron. I have three or four quick an
nouncements. There is a messagecenter in the lobby here at the Gateway
Center, and all the messages that comein fromyour officeare posted on the
board in the lobby, so please check that before you leave. The exhibits are
open and we encourage everyone to go visit and support the vendors who
are supporting the IMI.

Charlie Woolbright and Mike Mitchell, would you please stand up.
Charlie and Mike represent our membershipcommittee, which has been an
underutilized committee over the past several years. This is a new format
for the 99th Annual Meeting;they are seeking your ideas and your inputon
how you feel this meetingwasconducted and what we can do differently
in theyears tocome. Ifyou would,makeyouropinionsknown toMikeand
Charlie.



BEYOND STEAM 77

This is the point in the luncheon when we pass the gavel from the
President to the incoming President. It has been aninteresting year, to say
the least, withall thechanges in theindustry. But as the President of IMI,
I havebeen privileged to be in contact with a lotofpeople across a wide
spectrum of the Illinois coal industry thatIordinarily would nothavehad.
It is very encouraging and gives me reason for great optimism about our
future inIllinois when Iruninto these people who areso highly qualified,
talented,andcertainlyhave theenthusiasm for ourfuture years tocome. So,
with all that in mind, I think the Illinois coal industry is going to have it
tough, but I think weare going tosurvive; weare going to do welland it is
becauseofyou folks. Thank you forall yourhelpyou'vegiven methe past
year. The incomingPresident is Mike Reilly of ZeiglerCoal Company. If
not being the President of ZeiglerCoal Company, the acquisition of Old
Ben, and Chairman of BCOA is not enough, Mike's consented to be the
president of the Illinois Mining Instituteduring its centennial year. Doc's
CentennialMeetingCommittee hassomegreat plans fora large event next
year forour 100thmeeting. So, at this timeIwould liketo pass thegavel to
the next President of the Illinois Mining Institute, Mike Reilly.

Mike Reilly: Thanks very much. Itisa little different thisyearthanithas
been in the past. Normally, our luncheon is the finale for our meeting.
Danny's work is not over and minehas not yet started. Danny is going to
finishout this meeting,so I will not officially beginmy duties until the end
of the meeting tomorrow. With that, I would like to pass the gavel on to
Danny. I'm sure it must be a great deal of work. You don't realize there is
somuch work prior to thismeetinggetting everything together, and you' ve
done a great job. Here issomething to remember all the hard work that you
havehad. [Mike Reilly presented thesouvenir gavel tooutgoing President
Danny WootonJ.

Danny Woolon: Thanks,Mike. Withthat,the luncheoniscomplete,and
Ilookforward toseeingyouat thefellowship hour tonightfrom5:00 to7:00.
Thank you.

1992 IMI President Mike Reilly presents souvenir gavel to
outgoing President Danny Wooton.



FRIDAY MORNING
The Friday morning Business Meetingand Technical Session convened in the

LaSalIeRoom'oftheGateivayCentcr,CoUinsville,lUinois,at8:00A.M.,Seplember
27,1991. President Danny G. Wooton presided.

BUSINESS MEETING
Danny Wooton: Welcome to the business meeting this morning. The

first thing I would like to do this morning is go through the Secretary-
Treasurer's report by Heinz Damberger.

SECRETARY-TREASURER'S REPORT
Heinz Damberger: Good morning. Thanks

yforcoming, I don't feel so lonely up here. First,
theattendance figureeverybody isasking about,
ispretty muchas ithas beenover the lastseveral
years, about 700. There are some people who
had preregislered whohavenot shown up yet. I

. kde*^^, assumemost ofthose will show upthis morning,
^. so I think we will be well over 700 [registered

/^fc, ^^ students-22], when it is all said and done.
I I ^^ The financial situation of the Institute, I
^^_^^B am happy to report, has improved significantly
JHt^. - ^^ because ofour move toCollinsville. The prime

reason for that is wehavesubstantially increased
the number ofexhibits. Last year we had 32or 33

exhibitors; we have 65 here. In addition, we have the hospitalities, and there
are some spaces rented on a square-footbasis. So,overall, this means a very
significant increaseinourincome. The bottom line, which isprobably what
you are most interested in, showsan increaseofover $5,000. Weare ending
our fiscal year with a cash balance of $27,700*. Last year, we had a cash
balance at the end of the year of $24,697. So that is a significant improve
ment. We areprojecting animprovement downtheroadas well. Themain
thing down the road that Isee is that we makesure our exhibitors feelgood
about thismeeting. That you peoplein the industry show an interest in what
they are doing and that way they will come back in future years. We still
have room for expansion, and we certainly hope next year during the
Centennial Meeting that we will be filling thisexhibition hall. There is space
for about 100 booths in there. I think we will do some rearranging of the
entire setup based on this year's experience, but certainly we expect next
year to have a significantly increased income. I might mention that the
potential for increase in income from exhibits is in the order of magnitude
of $6,000 to $8,000, and if we fill the room, it is even more.

Yesterday, the Board approved some new expenditures related to how
we operate. One is that we willbe purchasing a facsimile (FAX) machine.
Everyone wants to use "FAXs" these days, and we are not set up at this
point; we definitely need one. We also want to improve our computer
facilitiesso Phylliscando thecamera-readycopyofour Proceedings herself,
rather than having to depend on others. Overall, an expenditure of $2,800

*Note correction of this statement on page 84.
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has been approved bythe Board for the coming fiscal year. The Board also
talked about some other extra expenditures relative to the Centennial
Meeting and relative to our scholarship program, and you will behearing
about that further. As far as advertisinginour Proceedings isconcerned, we
are holding our own, but justbarely. Wehavebeencloseto the same level
for several years now. The Advertising Committee met on Wednesday and
came up with some new ideas. We think that we will be able to atleast hold
ourown and hopefully improveour income from advertising. Thoseare the
two principal sourcesofincome, theexhibitsand theadvertising. Theother
important income is the dues, which is at around $17,000 to $18,000 now.
We ha ve someother new expenditures. We have to pay rent for this facility,
which is something wedid not have to do at the hotel in Mt. Vernon or when
we were inSpringfield. Weneed insurance here,whichissome$600to$700,
and we have added the continental breakfast on Friday morning in the
exhibit area, to attract people to the exhibits.

The auditing committee has approved the financial report. 1have a
copy here for anybody who wants to look atit, andifanybody wantsacopy,
I'll be happy to sencf them one. If there are any questions, I'll be glad to
answer them. Thank you.

FINANCIAL STATEMENT SUMMARY
Cash Balance Beginning Cash Balance Ending

9/1/90 $24,697 8/31/91 22,346
INCOME EXPENSES

Advertising 20,240 General Operating Expense 17,434
Annual Dues 17,409 Annual Meeting Expenses 21,796
Luncheon Receipts 1,776 Publication Expenses-
DinnerDance Receipts 3,020 Proceedings 11,837
Exhibit Fees 16,565 Scholarships* 16,031
Registration Fees 3,850
Interest 1,105 Subtotal Expense 67,098
Miscellaneous 182
Convention Cash 600

Subtotal Income 64,747

TOTALS

Fixed Assets
Computer
Software/ Accessories
Office Equipment

& Furniture

TOTAL ASSETS ON 8/31/91
TOTAL ASSETS ON 9/1 /90

1990-91 LOSS

$89,444

Assets as of August 31,1991
Liquid Assets

8,084
2,667

1,156

Cash
Bonds

$34,753
$36,900

$-2,147

$89,444

22,346
500

*Both 1990and 1991 Scholarship payments were made in this fiscal year.
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Danny Woolon: As Heinz mentioned, the auditing committee, chaired
by Bill Hake, has reviewed these records and approved them, and at this
time, I would entertain a motion fromthe floor to adopt the financial report
as presented and audited. [Motion was made to approve the 1990-91
Financial Report. The motion wasseconded andapproved bya voteof the
membership].

The next committee report is the Advertising Committee report by
Chairman, Jerry Watkins.

ADVERTISING COMMITTEE REPORT

jerry Walkins: Good morning. The Ad
vertising Committee metWednesdaynightand
went over what we have done the past year and
the plans for next year. So far, we are running
82ads, compared tol 02last year. However, our
mailings were about two weeks late; taking that
into consideration, we are probably running
about level with last year. Total receipts for
advertising in1989-90 were$20,700; for1990-91
they were$20,240. On theexhibit side, we have
really good news, as Heinz alluded to. Ifyou get

a chance, visit our exhibitors, talk to them, thank them for their participation
in support of IMI, because they do a lot to keep this organization alive. If
anyone has any questions, pleasebring them up now. Ifnot, we would like
to thank all of the members that attend and support the IMI. I really thank
Phyllis Godwin, and a special thanks to the Board; they took a lot ofchances
with the move, and some of these things are "unknowns." They took the
chance on this placelastyear, and I think they deservealotofgratitude from
all of us. It has been a good move.

Danny Woolon: Thank you, Jerry. We appreciate the work of the
Advertising Committee members and especially the chairman.

Now, the Scholarship Committee report by Chairman Bob Shanks.

SCHOLARSHIP COMMITTEE REPORT

Robert Shanks: The Committee consisted of Jim Gill, Vice President of
Operations from MAPCO Coal; George Woods, Dean of Mining Technol
ogy at Wabash ValleyCollege; Dr. Paul Chugh, Professor and Chair of the
Department of Mining Engineering at SlU-Carbondale, and myself. Our
committee met in August and developed our recommendations for the IMI
scholarship program for the 1992-93 school year. This plan was presented
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to the Executive Board during yesterday's meeting. It included increasing
the level of scholarships from $8,000 this year to $10,000 next year. The
Board thoroughly discussed the proposaland voted todefer approval of the
committee's recommendation until the winter Boardmeeting. It was feltat
that time that the financial condition of the Institute would be a little clearer,

withrespecttospecialexpensesrelatedtotheCentennialmeeting.So,at this
time, I would like for the schools that were included in this year's scholar
ship program to step up to the microphone and talka little bit about what
is going on at their schooland also introduceany students that they have
with them today. Paul, would you liketo take the lead, please?

Paul Chugh: Thank you, Mr. Chairman, for theopportunityto briefly
talk about the Department of Mining Engineering and IMI's sponsored
scholarshipprogram. Thedepartment isaliveand kicking and growing as
fast asitpossibly canwithin theconstraintsofavailable resources. Inspring
1991, we hired a person tocoordinate theundergraduate student program.
His name is Lyle Cline. Because of hisefforts, theundergraduateenroll
ment this fall is 20 students and we have an additional 10 students taking
classes at John A.LoganCollegewho willmove into our program next year.
Our goal for next year is to increase our undergraduate enrollment to 30
students.TheDepartment ishighly appreciative oftheefforts ofLyle Cline,
and we are really pleased to have him with us. Our graduate student
enrollment this fallis18students; 15in themasters program and three in the
doctoral program. We graduated onestudentwith a B.S. degree and eight
with M.S. degrees. The B.S. graduate is working in Illinois. Thissummer
we placed five students with four coal companies and one limestone
company. And one of our students is co-oping with a coal company in
western Kentucky. Based on input from our advisory board, and the
aggregate industryinIllinois, wehaveinitiated anundergraduate program
inmining engineering with anemphasisonaggregate industry. The details
oftheprogram areavailable atourexhibit booth number 86. We have one
student interested in theaggregate program thisyear. Oneof the faculty
members retired and we were successful in replacing him with a person
from Virginia Polytechnic Institute and State University, specializing in
coal processing. His name isR. Q. Honaker. He has done a lotof work in
the area of column flotation. During his short tenure at S1U, he has
establishedbeyond a doubt that he isa competent instructor and a compe
tent researcher. Wearc really excited abouthavinghimin our department.
During this past year, we were also successful in developing a university-
industry-government cooperative research program on disposal and utili
zationof coal combustionresidues, and wehope toimplement itwithin the
next couple of weeks. We have developed an M.S. degree program for
working engineers in thecoal industry who are interested in environmental
problems associated with surface and underground mining. Again, the
details of program are available at our booth in the exhibit hall. Our
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advisory board has recommended that we emphasize three things during
the next year: to enhance our undergraduate enrollment, to significantly
increase our outreach programs for the mining industry, and to involve
more industry people in our graduate programs. I'll be reporting to you on
these subjects at next year's meeting.

Let me quickly report on the scholarship program. Last year we were
given $3,500 for the scholarship program. We awarded a total of five
scholarships. Theirnamesare: Patricia Lockett, she isco-opingin western
Kentucky; Richard Robben graduatedand isworkingin thestateof Illinois;
Mary Evans is taking offa semester or two; shegot married and issettling
down; Stanley Reederand BrianHoyt. Inaddition to thesestudents, Ihave
afewotherstudentsfromSIU; ifyouwouldliketostandup. DennisConnor
is a junior in the Department of Mining Engineering and is doing dual
degrees in EE and mining. Jeremy Worley isa freshman in theDepartment
ofMining Engineering andvery keen to learn about mining. CharlesWhite,
an M.S. studentinmining engineering, hasalotofexperience in themining
area; we were really happy to attract him to our department. Mr. Ahner is
effectively on loan from Coal India, specializing in thecoal problems. Mr.
Saluta isalsoonloanfrom Coal India and isspecializing in theareaofmetal
economics.

On behalf ofSouthern Illinois University, the College ofEngineering
and Technology and the Department of Mining Engineering, I sincerely
appreciate the supportof IMI for attracting high-quality students. I also
want totake thisopportunity tocongratulate all thescholarshipwinnersfor
a job well done. Thank you.

Robert Shanks: Thankyou, Paul. Do we havea representative from the
University of Missouri at Rolla heretoday?

Norman Smith: Good morning. I must pass regrets from our Depart
ment Chairman, John Wilson; he had a command performance up in
Columbia today. Icertainly do want to thank the Illinois Mining Institute
for the three scholarships that wereprovided to ourstudents this year. They
are: Daron Hunt from East Alton, Craig Sorensen from Kansas; and Khan
Powell, who is also from Kansas.

I'd like togiveyoua few statisticson thedepartment. To begin withwe
had apretty successful year. Our new department head is quite aggressive
and has done a fine job. We have 70 mining students right now, eight are
graduate students and 62 are undergraduates. That isquite good, consid
ering that this semester we brought in 35 new mining students. Tilings are
looking up! The mining industry has helped tremendously with scholar
ships. We have over $100,000 worth ofscholarships for these students, and
although we will probably lose a few of them, we feel we are pretty
confident that once we get them into the program, even though they don't
know much about what they are doing at the beginning, they pretty well
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hang with us as timegoeson. Lastyear,wegraduated ninestudents. They
wenttoa variety oflocations: one went intotheNavy; onewent to Round
Mountain, Nevada; two to Consol, one with coal, one with ASARCO; one
to Smith Quarries in Louisiana, Missouri; one to China and one to Arch
Minerals. Our prospect forthisyearisforonlyabout five students. Wehad
a lull severalyears ago where wedidn't get any freshmen. In the summer,
forany student that wanted a job, therewasoneout there for him. Weeven
had students who did not show up at UMR that got mining jobs. I want to
thank you again for your support.

Robert Shanks: Thank you, Norman. Is there a representative from
Wabash ValleyCollege?

]ohn Howard: Thank you. I amGeorge Woods' assistant. Mr. Woods
could not be here today. This yearweawarded IMI scholarships to three
students: Charles Lodge, from our cooperative program with John A.
Logan College in Carterville, Paul Spicer and Lonnie Mitchell from our
cooperative program at Southeastern Illinois College in Harrisburg. On
behalfofallofour students, faculty,and administration,1want tothankyou
for your continued support.

Robert Shanks: Now, a representative from Rend Lake College?
D. /. Johnson: We apologize; one of our students is from Hamilton

County and we had to wake the chickens up this morning to get anegg for
breakfast, sowewererunninglate. We at Rend Lake College doappreciate
the support ofthe Illinois Mining Institute. Ihave two students here with
me today that received IMI scholarships: The way we doitat Rend Lake
College iswe accept letters orapplications from high schools in our district.
Then ourfaculty look the letters over and decide who deserves the money
themost: Gerald Irvin andBobby Wildermuth. Bobby isfrom Pinckneyville.
Two fine young men, thank you.

Robert Shanks: That concludes our Scholarship Committee Report.
Danny Woolon: Thank you, Bob. Generally, we hear from thecommittee

that selects the honorary member, but dueto the format change, with our
luncheon yesterday, most ofyou know that Dick Shockley received the
award this year. The committee was chaired by Robert Danko. Thank you
for the work ofthat committee; you certainly picked afine candidate inDick
Shockley.

NOMINATING COMMITTEE REPORT

Danny Woolon: Dick Shockley, chairman of the Nominating Committee
isnot here today, so Iwould like to read the namesofthe slate that they have
selected for nomination to the Board. Executive Board terms for Robert
Danko, Bill Hake, Tom Lippencott and Spike Schonthal expired this year.
We appreciate the work they put forth. To replace them for next year are
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Randy Britton, National Mine Service; Neil Martin, R & H Service and
Supply; Tom Austin, Freeman United, and Robert Gullic, Sahara. Nomi
nated for Secretary-Treasurer,Heinz Damberger;FirstVicePresident, Bob
Danko, Peabody Coal; Second VicePresident, BobShanks, Arch of Illinois;
and President Elect for the 100th year,Michael Reilly, President of Zeigler
Coal. This is the slate the Nominating Committee brought before the
Executive Board yesterday. Are there any nominations from the floor?
[Pause] At this time, I would entertain a motion to accept the slate as
presented by the Nominating Committee. [Motion was made, seconded
and approved by the membership present].

Istherea representative oftheCentennial Meeting Committeehere this
morning? [NoResponse] TheCommittee is meeting thismorning. They
have great plans for nextyear.

Is there any new business from the floor?
Heim Damberger. Imust make acorrection ofmy financial report. The

figure $27,700 is the projectedbalance. Our actual current balance on hand
for this year is$22,346. Our projections are pretty solid, however, because
most of the income items we already have on hand, so I'mquite confident
that we will reach that balance of$27,700 at the end ofour fiscal year in
August, 1992.

Danny Wooton: Are there any other items tobebrought upduring this
Business Meeting? [Pause] Iappreciate theworkofall thecommittees. The
reports youseehere today arejust asmall fraction ofall thehardwork they
have done over the past months. Iwould also like to say that the IMI isvery
fortunate tohave an Executive Board with such quality people on it. I've
been going to these Board meetings for several years now, and there are
lively discussions on justaboutevery topic. 1think that is a tribute to the
quality of people on the Board. So, I would like to recognize them and
express my gratitude for the effort they put forth and the sacrificeof their
time that they make.

At this time, I would like to adjourn the Business Meeting of the99th
Annual Mcetingof the Illinois Mining Institute. Ilookfoward toseeingyou
at the continental breakfast and the technical session later this morning,
thank you.
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FRIDAY MORNING TECHNICAL SESSION

Dave Webb: Good morning ladies and gentlemen. Welcome to our
session this morning. Our first speaker is Paul Barber, Preparation Plant
Manager of the Captain Mine at Arch of Illinois. The title of hispaper is
"Managing Change: CoalPreparationat Arch of Illinois."

Paul Barber: Thank you, Dave. Good morning.

[Mr. Barber's paper was not available for publication]

Dave Webb: Our next speaker is DaleNorris, Preparation Plant Man
ager at the Galatia Mine, Kerr-McGee Coal Company. He will speak on
"Coal Preparation at the Galatia Mine."



COAL PREPARATION AT THE GALATIA MINE

DALE W. NORRIS

Manager Preparation Plant, Calatia Mine
Kerr-McGee Coal Coloration

Calatia, Illinois

BACKGROUND

Galatiaisanunderground dual seam mine,
mining both the Herrin (No.6) and Springfield
(formerly Harrisburg) (No. 5) seams. Plant
operations commenced in late December, 1983,
with the first shipment going to Union Electric
in January, 1984. Due to quality differences
betweenthe two seams,eachcoal is transported
to itsown breakerstation and stored separately
prior to processing in the plant.

COAL PROCESSING
The No.6seamisofa moreuniformqualityand is stored in thestacker

pile. TheNo.5seamis storedintwin12,500-ton rawcoalsilosand separated
bysulfurcontents. Raw coal isbrought into the plantvia a48-inch conveyor
at thedesign feed rateof1,000 tons perhour. Calatia isa heavy media, spiral
and froth flotation plant. This concept was chosen to allow cleaning at a
wide variation of separating gravities (figure 1).

Coal is processed in a 22-foot Weir Daniels heavy medium stainless
steel vessel. Double deck drain and rinse screens (10 feet by 16 feet) are
utilized on cleancoal with two single deck screens (6 feet by 16 feet) on
refuse Thecoarse coal drainand rinse topdeck productiscrushed toa 2-
inch top size and the 1 1/4-inch by 1/2-inch coal is dried in V.C. No. 48
centrifuges. The intermediate section ofthe plant cleans the 1/2-inch by28-
mesh portion of the plant feed.

Raw coal ispumped tofour 7-feet, 10-inchdesliming sieves thatfeed 10
feet by 20 feet single deck screens. The large amount of sieveand screen
surface allows for minimal misplaced material in the heavy media cyclone
circuit, typically, two or three percent minus 28 mesh. There are four 26-
inchKrebscyclones in the plant,divided into twocircuits. Each circuit has
two 10 feet by 16 feetsingle deck drain and rinse screens and two V.C. 48s
for clean coal dewatering. Each circuit has two 6feet by16 feet refuse drain
and rinse screens anda single refuse dewatering centrifuge. This machine
is necessary to obtain the proper surface moisture for impoundment con
struction.
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The final and most changed circuit in the plant is the one for fine coal
cleaning. Raw coal (28mesh by 0)is pumped to two banks of six Krebs 15-
inchclassifying cyclones. In theoriginalflow, the 28by 100-mesh cyclone
underflow was fed to four Derrick high frequency deslimingscreensprior
to flotation in Denver Sub A cells. The premise was that any misplaced
material would either be high ash or liberated pyrite. Therefore, the
Derrickscould screenout this wastematerial prior to flotation.

Although this approach was somewhat successful, extensive testing
showedthatahigher-quality, lower-sulfur productcouldbeattainedusing
coal washingspirals. In fact, an additional 28 tonsper hour of material is
being recovered and the impact on total plant SO, runsfrom .05 pounds to
.15 poundspermillion Btu reduction. The spiral clean coal isrepulpedand
sieved to eliminateadditional misplaced product.

Overflow from the 100-mesh by 0 classifying cyclone is processed
through two banks of four 500cubicfeetDenver DRcells. The bank of five
300cubicfeetSubAcellsisused to processspiral middlings, asrequired. All
28 mesh byOclean coal isdewatered inthree44-inchby 132-inch Bird screen
bowl centrifuges.

Two Linatex thickeningseparatorsareused to thicken spiral rejectsand
refusecentrifuge effluents priortofeeding. Two vacuum-assisted Derrick
high frequency dewatering screens allow the 28 by100-mesh waste to be
placed in the landfill rather than pumped to the impoundment. The
combined 4-inch by 100-mesh refuse is conveyed to a 300-ton refuse bin
where itisloaded into 75-ton haul trucks for disposal intherefuse area. The
minus 100- meshtailingsfromfine coal flotation aresettled ina Denver150-
feet diameter static thickener. From the thickener, the solids are then
pumped to the slurry impoundment—this isanengineered facility that is
inside the refuse pile itself. Aseries ofclarifiers and sediment ponds not
only capture run-off and mine water, but provide the largest share ofplant
make-up water.

AtGalatia, thereare four clean coal siloseach witha12,500-toncapacity.
Currently, two each are being used for the No. 5 and No. 6 seams. This
arrangement allowsforcustomblendingifrequired. Fromthesilos,coalis
withdrawn ata rate of4,500 tons perhour and transported to the loadout
tower on a 60-inch belt.

Galatia uses a batch weighing system that receives the lightweight of
thecarfroma certified trackscaleand allows for maximum loading without
overloading the cars. This system runsat+350 to 500 pounds ofthe 263,000-
pound target.

Also in the loadout tower is a three-stage ASTM sampling system.
Galatia coal is currently being shipped to our primary customer, Union

Electric and the export market.
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CONCLUSION

Galatia continues to be involved in emerging technologies, and we are
currently involved with the Illinois State Geological Survey in a research
program on column flotation; a 30-inch by35-feet Deistercolumnhas been
installed in our plant.

At Kerr-McGee and at the Galatia mine, we truly believe that uniform
quality and sound coal preparation methods are two very important
building blocks for a successful operation.

Dave Webb: Thank you, Dale. Our third speaker thismorning is Carl
Reidelberger, Mine Superintendent for the Spartan Mine, Zeigler Coal
Company. Carl hasbeen involved inmining for 20 years with Zeigler. He
has worked at all different levels of operations. His paper today is on
"Productivity Gains atZeigler Coal Company's Spartan Mine." Carl.



PRODUCTIVITY GAINS AT ZEIGLER COAL

COMPANY'S SPARTAN MINE

BYFORD C. REIDELBERGER

Mine Superintendent, Spartan Mine
Zeigler Coal Co.
Sparta, Illinois

BACKGROUND

The Spartan Minestarted producing coal
in 1953. At that time, it was known as the
Bradbury Mine and utilizedconventional type
equipment, using compressed air to break the
coal. Theminewaspurchasedin1956byZeigler
Coal Company.

The Spartan Mine is a three-shift opera
tion with three operating units. We schedule
nineunit-shiftsadayand averagerunningseven

and one-half a day. We have 118 hourly employees and 30 salaried
employees.

Our mining sections have all the same type ofequipment, Joy 12CM-7
continuous miners with 44-inch drums, Joy 10SC22 shuttlecars, Lee Norse
twinboomroofboltersand Long Airdox feeder breakers. However,it19not
our equipment nor our mining methods that make us different—it is our
commitment to safety and maintenance and our standards.

OPERATING PROCEDURES
Ourslogan, orcreed, is: "Safety-Maintenance-Production." With this

in mind, we designed our sections and set the standards with safety,
ventilation and roof support as our primary goals. We adopted some
standard operating procedures that were no more than good coal mining
practices, keeping in mind that we were committed to safety first, mainte
nancesecondand production third. Our goal wasa mine free of accidents
and violations.

To insure that the safety of our employees remains our primary objec
tive, the following standard operating procedures have been implemented
over the past several years. First, wedefined these procedures and policies.
Then, we provided adequate training ofour employees, allowing the use of
overtime. The accomplishment of these tasks, such that it became second
nature to perform, has provided Zeigler Coal Company with anadditional
dividend ofincreased productivity (table 1).
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Tahlc 1. Productivity of Spartan Mine.

1985 1986 1987 1988 1989 1990 1221
TonsVUnit-Shift 498 569 620 635 634 627 637
Tons*/M;ui-Shift 17.0 22.5 24.3 25.8 26.4 26.2 28.9

♦clean coal tonnage

EXAMPLES OF COMPANY POLICIES
To explain what wedo, several examples of typical company policies

arediscussed belowrelative totheir most important intent. Oneofour first
policiesconcerns the continuous miner and isdesigned to prevent electrical
hazards in handling our miner cables.

Policy: Continuous Mining Machine Cable. Due to thedowntime on
fixing the cable and eventually having to enter the cable into the machine,
wewould save time and increase productivity ifwe would enter thecable
into the machine when the damage to the cable happens. Zeigler policy will
bethat any damaged place ofthe cable within 25 feet ofthe machine will be
re-entered.

Our intention is to insure that ouroperators handlethesafest cablewe
can provide. The added benefits are reduced downtime and an extended
life of the miner cables.

Policy: Trailing Cables. The second policy on miner cables concerns
splices in the cables. There shall be no permanent or temporary splice or
damaged place on the trailing cable of continuous mining machines at the
startofeach week. Only vulcanized splices will beaccepted.

Again, our intention is to assure that our employees will handle the
safest cable that we can provide. Our machines are 950 volt, asare those of
many others. The added benefits are: reduced downtime; no cable
violations, thusmore runtime; not loading any faster, just longer. At the
same time we standardized the splices we use.

Policy: Number of Splices in Trailing Cables. We have one more policy
concerning trailing cables onour shuttle cars and roof bolters.

There will benomore than five taped splices incables ofourshuttlecars
and roof bolters. When we reach five splices, the cable will bechanged, or
oneormore of the permanently taped splices must be vulcanized, replacing
the taped splice(s).

This policy has worked very well. It is not unusual to.have five or six
cars outofnine without a splice in the cable, or three or four roof bolters
without asplice in the cable. The added benefits are: no violations of Code
of Federal Regulations (CFR), Ti tie XXX, Section 75.604, less downtime and
a safe cable.

Policy: Continuous Miner Bits. Bits must be checked and replaced after
each cut. We do not lose much time; only oneor twobits,and sometimes
none need to be replaced.



92 ILLINOIS MINING INSTITUTE

Our intent in implementing this policywas to have our cutter head in
top shape atall times. Thebenefits weredecreased costin replacingtri-tites
and bit lugs and, by not having to replacebit lugs, lessdowntime. Each bit
isdesigned tocutorshearaportionofthecoal face. Ifonebit ismissing, then
it adds to theamountofcutting thenext bit in sequence has todo, adding
to the wear on the bit holder and the tri-tite.

Policy: Disciplinary Action. All disciplinary action should be wisely
used for the solepurpose of making better employees out of the persons
disciplined. Disciplineor discharge shallbeinaccordance with theBitumi
nous Coal Operators Association (BCOA) contract and with company
policy.

Part of the intentof the disciplinary action policy was to establish a
procedure whereby wehold people responsible for theirjobperformance.
Ifwe receive aviolation for anopening inthe panel, we hold responsible the
section repairman who was in the shuttlecar last. His file wou Id be checked
and he would be disciplined appropriately. The employee must bear a
portion of the responsibilityfora safe,efficientcoalmine. Thisalso benefits
our cable policy mentioned earlier. When a cable is damaged, and it is
obvious itwas dueto operator error ornegligence, the operator orhelper,
or both, will be disciplined.

Poliaj: Alcoholand Drugs. Random urinalysisand testing fordrugsand
alcohol isperformed several times during the year and onany individuals
involved inamine accident. Positiveresults from testing can result inafive-
day suspension ordismissal, depending on the amount ofdrugoralcohol
found in the individual.

The intent of this policy is the commitment by Zeigler Coal Company
to provide its employees with their moral and legal right to the safest
possible environment in which to work and to protect each employee from
the increased hazards associated with the adverse effects of drugs and
alcohol in the work place.

PROCEDURESTO MINE INDIVIDUALSECTIONS
In 1986, special care wasgiven to train company personnel in the proper

procedures for mining the individual sections, maintaining trailing cables,
initiating procedures for belt move up and power moves, standards for
fresh water line, and to set goals and budgets for production.

Policy: Water Lines. When asteel water line serves more than one unit,
a lineno lessthan fouror sixinches indiametershallbe installed in thebelt
entry, and water outlets shall be at intervals of no more than 300 feet.

We use four-inch steel water lines throughout themine mainlines, as
well as in panels, rooms, etc. Such lines take more labor to install initially,
butwe avoid downtime from arock falling and breaking the line. By going
with four-inch lines, we assure adequate water volume to maintain the
required pressure for the miner sprays.
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Policy: Overcast Construction. Overcasts are to be constructed of sub
stantial, fireproof materials in a well-designed manner consistent with
company policyand federal safetystandards to minimizeair leakageand
excessive costs and manpower usage for maintaining their effectiveness.
All main entry and submain entry overcasts used for major air splits and
ventilating more than one unit shall be constructed according to diagrams
and procedures provided by the company. Prefabricated steel overcasts
may be used for singlesplits of air servingone unit only.

The idea was tobuild overcasts that will provide the proper amount of
ventilation at all times and to avoid having to go back for repairs that tie up
valuable manpower. We do notuseanysteel overcasts at theSpartan Mine.
Weshootthetopdown from theroof togetneeded height rather thanfrom
the floor. We construct our overcasts using solid concrete blocks, railroad
iron and a concrete floor.

Policy: Belt Haulage. The feeder carand thebelt tailpiece shall not be
morethanfour opencrosscuts from theface. When belt movesare required,
moves shall be for two breaks.

Our intent was to avoid long pulls, to maintain haulage at an optimum
level, to reduce wearon cars, tocontain the amountof section area that must
bemaintainedand toseta standard thatsupervisorsprepare forand adhere
towhentheymove thebeltor power. We also outlined thestepsandevents
that should take place in theshift prior to a beltmove,as wellas the steps
and the normal order of events during a belt move.

Policy: Porver Moves. The power center for asection mustbemoved up
when the roofbolting machine cannot bolt thefarthest outsideplace tobe
mined.

Over time, thepower move has been integrated in the belt move, and
thesteps have also been outlined inchronological order. Thus, thepower
ismoved up in thesame shift as the belt. Ourregular coal crew performs
these twojobs. Wedonothaveanidle shift when itistime tolaybeltormove
power; we shut down and make the move.

Po//cy: Shuttle Car Usage. Two shuttle cars shall be utilized on fully
manned working sections scheduled for coal production. Units shall be
budgeted for no less than 500 tons ofclean coal. Athird shuttle car shall be
available for maintenance and breakdowns.

We have three cars on eachsection,but we only man two. Wealso have
tworoofbolterson eachsection,but manonlyone. Theextrashuttle carand
extra roof bolter are used for breakdowns and to allow the shuttle cars and
roof bolters to be switched out for service and cleaning. Our policy is to
service each piece of equipment each shift, regardless of the amount of
tonnage it mined the previous shift.

Policy: EquipmentMaittlenanceandHousekeeping, This policysupercedes
all other policies and programs on servicing mine equipment, surface and
underground. All equipment to be used must be fueled and greased each
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shift according to the manufacturer's specifications and recommendations.
All lights and brakes must be in safeoperating condition. Allelectriccables
must be hung properly where required and must be protected. Trailing
cables must be kept out of roadways and protected from damage. An
adequate maintenance program that is approved by the mine superinten
dent or facility manager must be instituted on electric motors and brushes
on electric motors. An adequate housekeeping program must be imple
mented at each property and complied with.

We established procedures for cleaning and rock dusting that gave
responsibility toeachemployeeon thesection. Eachsupervisor draws in on
his section report each cut he makes on his shift so that we have a record to
check and determine which crew cut which place. We hold the section
supervisor responsible forhis section, the number of injuries, violations, the
condition and the housekeeping of his unit, etc. John Grimaldi and Rollin
H.Simond say,and Iagree, thateach supervisor mustaccept responsibility
for all safety failures under his jurisdiction.

Policy: Ventilation of Working Face. Section foremen shall assure that a
minimum of5,000 cf/min.ofnatural aircurrents arebeing delivered to the
inby end of the line curtain with the scrubber off, before the miner com
mences penetrating the face of each working place. Once the scrubber is
turned on, then the cushion should guarantee that the ventilation is more
than adequate for efficient miningand complies with the law.

Policy: Roof Bolt Installation. In an effort to further reduce exposure of
the employees to unsupported roof under normal roof conditions, bolts
shall be installed in the following manner:

1. Each rowofbolts will beinstalled inastraight line, parallel totheface.

2. Eachbolt will beequaldistancefrom theface andbespaced nofurther
thantwo and ahalf feet from thedeepest penetration ofsquared faces.

3. Rib bolts willbe spaced nofurther thanfourinchesfromthe rib. No
bolt shorter than five feet will be used.

Policy: Face Advancement. On coal-producing units, thecycle of cuts
developed to mine entries or rooms will be worked in sequence to assure
that all faces are kept even (Fig. 1). If the standard mining sequence is
altered for anyreason, the development cut sequence will bere-established
during thenext cycle toeven upthe faces. This procedure must befollowed
to assure systematic miningof crosscut openingsand face advancement.



PRODUCTIVITY AT SPARTAN MINE 95

PRIMARY

ROCF

BOLTER

l/LjlROCF

r

L ^5
OIL STATIOH

WCRK

BEICH \

•i—•*

» •

TIE OFT .

\ y
BUOOY
TIE OFF

^ BUOOY
TIE OFF

P.pnr

EXTRA
ROCF
BOLTERL*

b

CABLE TO
FACE XC

BUOOY

TIE CFF

TYP

w POWER

NtM I

tlEXTRA ROOF
BOLTER TO BE
PARXED HERE

3

L I euticjr

C.M.WATER /
J

IUHTHP
CHARGER

y
| UNITRAC

CHAROER

HAM)
FEECER
CABLE

Figure 1. Typical cutsequence-five entry, 65-feet by65-fcet centers.

PERIMETER MINING

Figures 2and 3 show how we utilize oursections to recover as much
coal as we can at limited cost. We cut 20 feet and 18 feet wide and leave 10-
foot pillars between each cut. We instruct ouroperators toonly take coal;
it isbetter to leave a little top coal. We get about 85 to 90 tons ofcoal outof
eachcut,and theonly reject is theinherent reject in thecoal. Anaverage
panel has28 cuts, so we pick up 2,380 tons ofcoal without bolting.
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CONCLUSION

These changes were not made without problems. We experienced
skepticism from the salaried employees and resistance from the hourly
employeesbecauseinthe past, employees had notbeen held responsible for
their performance.

As 1said earlier, our goal is to be a coal mine free of accidents and
violations. Wehave not reached our goal in accidents, but we are making
progress. In1991, wehavehadonequarterwith onlyone violation; in the
thirdquarter wehad noviolations duringregular inspections. Our policy
is to investigate every time we havean accident and to devise a plan to
prevent this type of accident from happeningagain. I am not just talking
about injuries toour employees;any typeofaccident that occurs in the work
place,such as a roof fall,is investigated. Tire result is an efficient three-unit
coal mine that has gone for over two years without a violation on the belt
line, mining 1.3 million tons of clean coal a year.

Dave Webb: Thankyou,Carl. Our final speaker this morning isCurtis
Wagner. Curt is Project Engineer at Monterey Coal Company'sNo.1Mine
in Carlinville, Illinois. The topic of his presentation this morning is "Pneu
matic BackfillingofArchedRoofSupport in theEastHornsby Development
Area of the Monterey No. 1 Mine".



PNEUMATIC BACKFILLING OF ARCHED ROOF

SUPPORT IN THE

EAST HORNSBY DEVELOPMENT AREA OF

MONETERY NO. 1 MINE

CURTIS WAGNER
Project Engineer

Monterey Coal Company
Carlinville, Illinois

BACKGROUND

During the late 1960s, Monterey Coal
Company began development of the No. 1
Mine. Production began in 1970. One of the
initial areas of development was the Main
East Submain. As the submain progressed,
panel units were developed to both the north
and south. Prior to 1973, the Main East
Submain enjoyed a predominantly limestone
or black shale roof. However, during 1973,the
Main East Submain reached the Energy Shale

roof that typifies the western edge of the East Homsby Block. Further
development of the Main East Submain was halted due to massive roof
failures in this area. Tine remaining panels were mined out by year-end,
1979,and the submain was subsequently abandoned and scaled from the
No. 1 Mine ventilation system. At that time, the reserves to the cast of the
submain development, known as the East Homsby Block, were generally
considered unminable due to roofcontrol problems, and the western edge
of the Energy Shale roof became the accepted eastern boundary of the No.
1 Mine Block.

In 1982, plans were developed for a project in which one mining unit
from the MontereyNo.1 Mine would mine into the EastHomsby Area to
determine the mineability of the adjacentlow sulfur EastHomsby Block.
Thekeyobjectives oftheproject weretoassess theroofcontrolrequirements
of the Energy Shale roof and to determine the productivity, mining costs,
and coal quality of these reserves by using firsthand exploratory mining
experience.

On May6,1983, theMainEast Submain sealswerebroken and ventila
tion was systematically reestablished within the submain. Initial plans
calledforextending the Main East Submain into the EastHomsby Reserves
and then mining a probearea. Poor roof conditions wereexpected when
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thisarea was reached; the rooffallproblemswereencountered significantly
more frequently thananticipated, and theyweremoredifficult toresupport.

The roof falls in this area were renovated in one entry for a 200-foot
distance under the Energy Shale roof toassess the extent of the roof failures.
Basedon thisexperience,it wasdetermined that renovation of the MainEast
Submain roof fallswas feasible given the proper equipment, materials, and
timetable. However, for an exploratory mining project this route was no
longer attractive and a revised access route was developed using the eighth
South Panel off the Main EastSubmain. The East Hornsby Reserves were
evaluated from this location, and the Main East Submain was resealed in
June of 1986.

RECENT DEVELOPMENTS
More recently, the passage of clean air regulations has prompted a

renewed interest in mining "EastHornsby" quality coal. In November of
1990, and again in January of 1991, MainEastSubmain seals were removed
and, again, theMainEastSubmain wassystematicallyreventilated,cleaned
up, and generallyrenovated. Plansweredevelopedforprovidingaccessto
theEast Hornsby Reserves. These plans included cleaning up andsecuring
at leastoneof theoriginal Main East Submain entries throughthe massive
fall area located inby the 8S/ME Panel.

Plans for the renovation of Entry No. 3 off the Main East Submain, the
belt entry, initially estimated that approximately 7,000 cubic yards of
material would have to be removed from the area during the arching
process. This material was to be either permanentlystored in the eighth
South Panel or removed from the mine. As it turned out, the quantity of
material to be moved was underestimated.

Rather thanattempting toroof-bolt thearea,Monterey Coal Company
opted toinstall permanent arched roof supports as thefallen material was
removed. However, the area above the arches was of some concern. This
area was unbolted and,as such, exposed the arches and thelagging used
between the individual arches to impact loading caused by material that
could fall in the future. Early on, itwas recognized thatfilling a portion of
this void would protect the arches from impact loading while also pro
viding stabilization to the arch set.

Identifying themost suitable material for filling thevoids was thefirst
hurdle. Three types of materials were evaluated. First, a cement-based
foam was investigated. This material would have been effective, but the
difficulty in handling the bagged cement product, mixing the materials
properly, and the cost of the material itself made this material less than
desirable. Second, Monterey Coal Company considered filling the voids
with fly ash which would be bagged into geotextile bags and stowed above
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thearches. Transportation ofthe fly ash material, thebagging ofthe fly ash,
and the methods of placing the bags in the area above the arches created
several areas of concern. The third material considered, and the one that
Monterey Coal Company chose to accept, was the fallen material itself.
Using tins material to refill the voids proved to be the most cost-effective
meansofprotecting andstabilizing thearches. This approach alsoreduced
theamountof material thatwould havetobeeither permanently stored in
the eighth South Panel off the Main East Submain or removed from the
mine.

TYPICAL OPERATIONS CYCLE
The typicalprocedure the Monterey Coal Companyhas employed can

be summarized as follows:

• A continuous miner and shuttle car are used to remove the fallen

material and transport it to a temporary storage site located in Entry
No. 6 of the Main East Submain.

• The arched roofsupport is advanced into the area that has justbeen
cleaned up.

• Aneight-inchdiameterpipeisadvanced and standpipe reinstalledso
that the arches can be backstowed.

• The voids above the arched roof support are backstowed using
material located at the temporary storage site.

• Any material that remains at the temporary storage location after the
backstowing cycle is complete is transferred, via diesel ram car, into
the 8S/ME Panel for long-term storage.

• The standpipe is removed in preparation for loading.

At this time, I would like to focus on the equipment that Monterey Coal
Company, in cooperation with Frontier-Kemper Construction, Inc., has
utilized in backstowing material within the Main East Submain.

THE PNEUMATIC BACKSTOWING EQUIPMENT
The system that MontereyCoalCompany iscurrently using consists of

the following equipment:

• AStamler feeder equipped withachunk breaker isused to reduce the
sizeof the feed stock. The feeder is typical of the belt conveyor feeders
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that the No. 1 Mine uses in its production units. It operates on 575
volts AC power and is the only component of the backstowing
operation that was provided by Monterey Coal Company. The
remainder of the equipment was leased from the Frontier-Kemper
Construction, Inc.

A75-foot long,30-inch widebeltconveyor movesthe material from
the Stamler feeder discharge to a grizzly which is located at the
discharge end of the conveyor.

A grizzly culls out material greater than three-inch by six-inch. This
material is either recycled through the system or moved to the
permanent storage location in the 8S/ME Panel.

A Brieden KZ-30-E Pneumatic Stowing Machine feeds the material
into a high velocity air stream. This piece of equipment is the key to
the wholeoperation. It isspecificallydesigned for stowing operations
which employ high air velocities.

The Brieden KZ-30-E is a rotary airlock feeder rated for 35 cubic
meters of material per hour. Itis typical of most rotary airlock feeders
in that it has a horizontal rotor withsixcellular pockets that transport
material from the inlet at atmospheric pressure to the outlet where it
is injected into a stream of pressurized air.

This stowing machine isclassified as having medium capacity. It is
operated by a 7.5kW motor. It can be linked with a Brieden crushing
unit to assist in sizing of the feedstock. The machine is also available
with wheels, so it can be easily moved when being used.

A Gardner-Denver Blower creates the air currents which transport
the material into the voids above the arches. These air currents

commonly approach 80miles per hour. The blower is powered by a
400 horsepower motor and displaces 4,500 to 5,000 cubic feet per
minute. The maximum blowing pressure is 22 PSI with a normal
operating pressureof 17.5 PSI. Theblowerhas the capacityto move
30 to 40cubic yards of material per hour.

An eight-inch diameter pipe is used to transfer the material from the
stowing machine location totheinby endofthearched roofsupport
where the material isdischarged aboveand behind the inbyarch set.
During the initial removal of fallen material and extension of the
arched roof support, the standpipe and elbows, located at the inby
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end of the piping system, are removed. Prior to backstowing, the
piping isextended and the elbowsand standpipe are reinstalled. As
this project reaches its conclusion, there will be approximately 900
linear feet of piping installed along Entry No. 3 of the Main East
Submain.

• A pneumatic control panel controls the air flow within the system.

SUMMARY OF RESULTS
While this project was the first in which fallen roof material has been

used as the backstowing materials, the operations at the No. 1 Mine have
proven successful. There were instances in which the backstowed material
reached an estimated depth of 16 feet above the arched roof supports. The
backstowing operations greatly reduced the volume of material that had to
be transported into permanentstorage while also protecting and stabilizing
the arches. The Brieden Pneumatic Backstowing machine, coupled with the
Gardner-Denver blower, consistently proved capable of transferring 30 to
40 cubic yards of material per hour of operation.

Although Monterey Coal Company does not anticipate projects of this
sort in the future, we have considered ways to improve the system. While
the equipment employed had little or no trouble handling material that was
approximately 3-inch by 6-inch in size, material that was larger than this
would lodge in the elbows located at the inby end of the piping. With this
in mind, and if entry-size limitations permit, a small roller crusher would
prove very useful in properly sizing the material.

OTHER USES

As I mentioned before, this was the first project to use fallen roof
material as the backfilling agent. However, the principle of pneumatic
transfer of materials has been used in mining applications. Two examples
of other applications are:

• Backfilling fly ash into a mined-out area is a European application.
Because of its grainsize, the fly ash can be backfilled using pressures
of up to 65 PSI. This is significantlygreater than the pressures used
in the No. 1 Mineoperations. Higher pressures translate into higher
air current velocities and greater transportation lengths.

• Raise-boring a shaft isanother situation in which pneumatic transfer
of materials has been used successfully. As an alternative to storing
raise-boring cuttings underground, the material has been pneumati-
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callytransferredtothesurface. Typically, a boreholeisinstallednear
the future shaft site. Then, as the raise-boring cuttings drop into the
mine, they are loaded intoa backstowingmachineand "blown" to the
surface where they can be permanently disposed of.

ACKNOWLEDGEMENT

Any questions should be directed to the two individuals who have
accompanied me to the IMI and have workedcloselyduring this operation
and are very familiar with theequipment used. Mr.Paul Mihalec is a mining
engineer with Monterey Coal Company and is currently on special assign
ment associated with the renovation of the Main East Submain. Mr. Ed

Holman is a Supervisory Representative with Frontier-Kemper Construc
tion, Inc.,and has been at the work site whenever backstowing operations
were taking place. Ed has proved to be very knowledgeable about
backstowing operations.

Dave Webb: Thank you, Curt. That concludes our technical session this
morning. I want to thank our speakers for their presentations and the
information they shared with us.

ADJOURNMENT
Danny Woolon: Thankyou, Dave, foryour workas program chairman,

and thanks to all the speakersfor their fine presentations. I would like to
thank all of you for your attendance this morning. We appreciate your
continuedsupportofthelMI. Usually, wewouldallgohavelunch together,
but with this year's format, this technical session ends our meeting. With
that, Iadjourn this99thAnnual Meeting oftheIllinois Mining Institute. I'll
see you all nextyear for our 100th Annual Meeting. Drivesafely.



CONSTITUTION AND BY-LAWS*

ARTICLE I.

Name and Purpose

The Illinois Mining Institute has for its object the advancement of the
mining industry byencouraging and promoting the studyand investiga
tion ofmining problems, byencouraging education inpractical and scien
tific mining, and bydiffusing information in regard to mining thatwould
be of benefit to its members.

ARTICLE II.

Membership

Section 1. Any person directly engaged orinterested inany branch of
mining, mining supplies, mining appliances, or mining machinery may
become an active member ofthe Institute. Any persons desiring to become
a member ofthe Institute shall fill outablank for that purpose giving name,
residence, ageand occupation. This application shall beaccompanied by
thecurrent year's dues as established by theExecutive Board.

Section 2. Honorary Member—Annually, oneormore members recom
mended by a committee and approved by the Executive Board who has
rendered outstandingservice tothelllinoisMining Institute, and thereby to
the coal industry of the state may be elected as an Honorary Memberwith
dues being waived.

Section 3. Theannualdues for active members and registration fees for
theannual meeting shall bedetermined by action of the Executive Board.
Anyperson in arrearson October 1,of thecurrent year, afterhavingbeen
sent two notifications of dues, shall be dropped from membership. Mem
bers in arrears for dues will not receive the printed proceedings of the
Institute.

Section 4. Any active member may become a life member by the
payment of twelve times annual dues and shall be exempt from further
payment of dues.

*Last changed during 97th annual meeting, Sqitember, 1989. Previously
amendedatAnnualMeetingsof1926,1929,1935,1938,1964,1970,1971,1975,
1980 and 1983.
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ARTICLE III.

Officers and Executive Board

Section 1. The officers shall consist of a President, First Vice-President,
SecondVice-President, and Secretary-Treasurer. Theservicesof allofficers
shall be without compensation.

Section 2. Nominations for officers and the Executive Board shall be
madebya nominating committee ofthree(3) appointed by thePresident at
least thirty daysbefore the annual meeting, provided thatanyone can be
nominated on the floorof the meetingforany office for whichan election
is being held.

Section 3. The President, First Vice-President, Second Vice-President
and Secretary-Treasurer shall beelected annually by themembers present
at thebusiness meeting oftheregular annual meeting and shall hold office
for the ensuing year.

Four Executive Board members shall also be elected and shall hold
office for the ensuing three years.

Section 4. In case ofdeath, resignation, or expulsion of any officer, the
Executive Boardmay fill the vacancyby appointment until the next regular
meeting, when the vacancy shall be filled by regular election. In case of a
vacancy in the office of President, the duties shall devolve upon the First
Vice-President.

Section 5. The Executive Board shall consist of the officers, the 12 elected
Board members, and three ex-officio members. The three ex-officio Board
membcrsare the current dircctoroftheStateof Illinois Department of Mines
and Minerals, the President of the Illinois Coal Association and the retiring
President of the Institute.

ARTICLE IV.

Duties of Officers and Executive Board

Section1.The President shall perform the duties commonly performed
by the presiding officerand chairman and shall, with the Executive Board,
exercise a general supervision over the affairs of the Institute between
sessions.

Section 2. The First Vice-President shall preside in the absence of the
President and perform all the duties of the President. The Second Vice-
President shall perform all duties of the First Vice-President in the absence
of the First Vice-President.

Section3.The Secretary-Treasurershall keep a record of each meeting,
shall read and fileall resolutionsand papers that come before the Institute,
sign all orders for money, and shall purchase necessary supplies.

The Secretary-Treasurer shall keep a true record of all money received
and payments made on account of the Institute; shall pay out no money
except on personally signed order, and shall retain these orders as vouchers;
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shall give bond insuch sum asthe Institute may provide, the premium on
said bond being paid by the Institute.

The Secretary-Treasurer shallact as editor-in-chief for the Institute and
may furnish the newspapers and other periodicals such accounts of our
transactions and discussions asare proper tobe published. The Secretary-
Treasurer's own judgment is to prevail in such matters unless objection is
lodged at a regular meeting or by the Executive Board.

Section 4. The President shall appoint anauditing committee annually
to audit the accounts of the Secretary-Treasurer, and said audit shall be
submitted to the annual meetingof the Institute.

Section 5. The Executive Board shall perform the duties specifically
prescribed by this constitution; it shall supervise the expenditures and
disbursements ofall money ofthe Institute, and no expenditure otherthan
current expenses shall be authorized without first having the approval of
the Executive Board, andshall perform such otherduties asmay bereferred
to themby regularor special meeting of the Institute.

Section 6. The Executive Board may delegate work responsibility to
Institute committees, appointed by the President, for conducting selected
business of the Institute, but with all actions being subject to Executive
Board approval.

ARTICLE V.

Meetings

Section 1.The annual meeting shall beheld in the fall ofeach yearand
on such days and in such places as maybe determined by the Executive
Board of the Institute. Notice of all meetings shall be given at least thirty
days in advance of such meetings.

Section2.Meetings of theExecutive Board shallbeheldon thecallof the
President, or at the request of three members of the Executive Board, the
President shall call a meeting of the board.

ARTICEL VI.

Amendments

Section I.ThisConstitutionmaybealteredoramended atany regularly
calledmeetingby a majority voteof the memberspresent, provided notice
in writing has been given at a previous annual meeting of said proposed
change of amendment.
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ARTICLE VII.

Order of Business

At all meetings, the following shall be the order ofbusiness:
(1) Reading ofminutes. (6) Unfinished business.
(2) Report ofExecutive Board. (7) New business.
(3) Report of officers. (8) Election of officers.
(4) Report ofcommittees. (9) Program.
(5) Election of new members. (10) Adjournment.

ARTICLE VIII.

Dissolution

In the event of complete dissolution of the Institute, the cash assets of
the Institute will be distributed to universities where the Institute has
provided past scholarships, on an equal basis, for support of scholarships
in Mining Engineering. Equipment will be donated to any not-for-profit
organization that the Executive Board may determine to be worthy recipi
ents.
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TOWNSEND, RICHARD. Adminis. Mgr.. MAPCO Coal Inc., P.O. Box911, Henderson, KY

42420
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TRACY, BILL, Sales Rep., M&S Fire &Safely, P.O. Box4348, Evansville, IN 47724
TRAVELSTEAD. CHARLES. Gen. Mgr., • Engr., Exxon CoalMinerals Australia, 32 Boundary

Rd., Wahroonga, NSW, Australia 2076
TRAYLOR, DAVID. Maintenance Foreman, Consolidation Coal Co., R.R. #1, Box 1010,

Donnellson, IL 62019
TROUT, DARREL R., Estimator, Jeffrey Service Ctr., Dresser Industries, Inc., P.O. Box C,

Norris City, IL 62869
TRUE, RANDY, Sales Rep, R &HService &Supply Co., P.O. Box250, Carterville, IL62918
TUCKER,JOHN B.,Sales Mgr.,Conex, Inc.,233 Bon Harbor Cove, Owensboro, KY 42301
TUPPE, LESTER H.Illinois Sales Mgr., Jennmar Corp.,Rt.4, Box 290, Mt. Vernon, IL 62864
TUREK,STEVE, Branch Mgr., Fabick Machinery Co., P.O. Box 760, Marion, IL62959
TURNER. JAMES E., Sales, American Mine Tool Co., R.R. 1, BOX 9A, CHRISTOPHER. IL

62822

TURNER,RICK,Operations Mgr.,Rogers Group, Inc.,P.O. Box849, Bloomington,IN47402-
0849

TURREL.JOHN D.,Vice Pres., HydrocarbonSurvey, R.R. 2, Box238, Mt. Vernon, IL 62864
UGO, JOHN A.. Sales, Coldwell & Co., Inc., Box 42, Terre Haute, IN 47808
ULMER, JIM, Pres., Ulmer Equipment Co., 1554 Fenpark Dr., Fenton, MO63026
URBAN, JOE, Health &Safety, United MineWorkers Of Am., 605 S State, Christopher, IL

62822

URBANCIC, JOHN J., Vice Pres. of Purchasing, Freeman United Coal Mining Co., 222 N.
La Salle St., Chicago, IL60601

URMSTON, WALTERW., Owner, OKIPadgett Systems, #2Simon Lane, Fairfield, OH 45014
VALETT, GENE L, Principal Geologist, Morrison-Knudsen Ferguson Engineers, 7295

Highway94 S„ St. Charles, MO63303
VALLI, RICK, Sales Rep, Grainger, 2535 Metro Blvd., Maryland Heights, MO 63043
VAN CLEVE,MIKE, General Maint. Foreman, WhiteCounty Coal Co., P.O. Box457, Carmi,

II 62821

VAN DEMAN, JOSEPH A., Sales Engr., FMCCorp., M.H.E. Div.. 4 Spencer Valley Ct., St.
Peters, MO 63376

VAN DERVEER, RICHARD A., Exec. Vice Pres. Ocenco, Inc., 10225 82nd Ave., Kenosha,
Wl 53142-7737

VAN ROOSENDAAL, DANJ., Geological Engr., ILState Geological Survey, 615 E. Peabody
Dr., Champaign, IL61820

VANCIL. J.B. (SAM), Asst. Dir., ILDept. of Mines &Minerals, 503 E. Main, Benton, IL62812
VANCIL. JACK, Pres., Local 2420. United Mine Workers of Am., RR 2, Box 74, Galatia, IL

62935

VANTUYL. KEVIN, Sales, North American Green, 1546 Fenpark Dr., Fenton, MO 63026
VEHIGE, MIKE, Sales Rep., LaffeyEquipment Co., P.O. Box 16285, St. Louis, MO63105
VELIA, MERLE W., Plant Mgr., Eldorado Chemical Co., Inc., P.O. Box285, Percy, IL 62272
VENDITTO, JIM, Regional Sales Mgr., Lister-Petter, Inc., P.O. Box 1160,Olathe, KS 66061
VETTER, K. H., Sales Rep., Falk Corp., 180 Weidman Rd., Manchester, MO 63021
WAGNER, CURTIS, Project Engr., MontereyCoal Co., P. O. Box496, Cariinville, IL62626
WALDEN, FRED E., Land ReclamationSpec., IL Dept.of Mines&Minerals, P.O. Box 10197,

Springfield. IL62791-0197
WALDING. JOHN H., Product Mgr., Denver Thomas, Inc., P.O. Box 96, Birmingham, AL

35201

WALKER, DALE E.,Vice Pres. Oprs.Surface Mines, Freeman United Coal Mining Co., P. O.
Box 570, Canton, IL 61520

tWALKER, HAROLD L, 2110 Belmore Ct., Champaign, IL 61820
WALL,PEGGY, UMWA,Brushy Creek Coal Co.. Inc., 4270 N.America Rd., Galatia, IL62935-

9694

WALL, RONALD B., Chief Engr., Freeman United Coal Mining Co., P.O. Box 100, West
Frankfort, IL 61520
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WALLACE, HARVEY, Sales, CIMA Electrical & Mine Services, Rt. 2, Box 320, Benton, IL
62812

WALLACE, JEFFREY SCOTT, ElectricalMaint. Engr.,Zeigler Coal Co., Rt. #2, Box39, West
Frankfort. IL 62896

WALLACE, ROD, Pres., Wallace Diesel Equip., Rt. 34, Galatia, IL62935
WALTERS, DEAN F„ Surface Mgr.. Freeman United Coal Mining Co., 316 Harrington,

Carlinville, IL 62626
WAMPLER, BILL, Pres., Clinch River Corp., Rt. 6, Box 60, Tazewell, VA 24601
WANGLER, GARY, Training Specl, Zeigler Coal Co., 504 E. Callie, Sesser, IL 62884
WARD. ED, Mine Mgr., ArclarCo., P.O. Box 444. Harrisburg, IL62946
WARDJR., JIM, Pres.. Ward OilCo., P.O. Box 112, Springfield, IL 62705
WARREN, RONALD B., Gen. Mgr.. Jennmar Corp., P.O. Box 70, Flora, IL62839
WASKOM, R. W. (BUD), Pres., Specialty Rock Products, P.O. Box 751, Madisonville, KY

42431

WATKINS, JERRY, Purchasing Mgr.,WhiteCountyCoal Co., P.O. Box457, Carmi, IL 62821
WAY, ALLEN M., Midwest Sales Engr.. GIW Industries, Inc., 5000 Wrightsboro Rd.,

Grovetown, GA 30813
WEADOCK, G. W. (MICK), Area Mgr., Hewitt-Robins Corp., P.O Box 218, Itasca, IL60143-

0218

tWEARLY, WILLIAM L, Chairman of Board, Ingersoll-RandCo.. Woodcliff Lake, NJ 07675
WEAVER. RONALD B., Sales Rep., Peabody ABC Corp.. Rt. 2. Box 422, Greenville. KY

42345

WEBB, DAVID L., Supt., Freeman United Coal MiningCo., P.O. Box 31, Virden, IL62690
WEBB, DON.Supply Superv., Freeman UnitedCoalMining Co., Box32, Waggoner, IL62572
WEBB, JIM, Staff Engr., Kerr-McGee Coal Corp., P.O. Box 727, Harrisburg, IL62946
WEGMAN, BRUCE E., Production Supv, MontereyCoal Co., 507 N. Pin Oak, Trenton, IL

62293

tWEIR, CHARLES R„ (Retired). 9534 Normandy Ave., Morton Grove, IL60053
tWEIR, JOHN P., Consultant, Paul Weir Co., 333 Willow Rd., Winnetka, IL60093
WELBORN, LEROY, UMWA. BrushyCreek Coal Co., Inc., 4270 N. America Rd., Galatia, IL

62935-9694

WELLINGER. THOMAS, Mgr., Trellex Midwest, Inc., 11837Adie Rd., Maryland Heights, MO
63043

WESLEY,CHARLES,General Supt.. MAPCOCoalInc.,P.O. Box911, Henderson, KY42420
WESTERHOUSE, CHUCK.Sales Engr.. Du Quoin Iron&Supply Co., Box 451, Taylorville,

IL 62568

WHARTON, JERRY,Environ. Engr.,Freeman United Coal Mining Co., P.O. Box100, West
Frankfort, IL 62896

WHEATLEY, GIB, Sales Engr.,TexacoLubricants Co., 1714 DeerTracks Trail, 2nd Fir., St.
Louis, MO 63131

WHEELER, JONATHAN S.,lnd.Serv. Engr., Central IL Public Service Co.,1800W. Main St.,
Marion, IL 62959

WHEELER, ROBERT E. , Outside Sales, Fairmont Supply Co., 1525 Herbert Street, Mt.
Vernon. IL 62864

WHITE, CHARLES H„ Safety Dir., Brushy CreekMine, Brushy Creek CoalCo., Inc.,4270 N.
America Rd., Galatia, IL 62935-9694

WHITE, GRADY, Engr.ing Supv., Peabody CoalCo.. 103Lake Drive, Freeburg, IL 62243
WHITE, JOHN R„ Sales Mgr., Hydro Power,Inc., P.O. Box 2181, Terre Haute, IN 47802
WHITLEY, PERRY, Lead Safety Supv., AMAX Coal Co., Inc., PO Box 144, Keensburg, IL

62852
WHITT, MARY, Marketing Coordinator, Pyott-Boone Electronics, P.O. Box 809,Tazewell, VA

24651

WIFORD, LARRY, BranchMgr, The Mine Supply Co., 1703Shawnee. Mt. Vernon, IL 62864
WILKEN, BUB, AcetyleneGas Co., 3600 Bernard, St. Louis, MO 63103



138 ILLINOIS MINING INSTITUTE

WILKEN, ROBERT G„ 6451 Indian Head Trail, Indian Head Park, IL60525
WILKERSON, GRADY, Regional Sales Mgr., Victaulic Co. ofAmerica, 3307StoneyMist Dr.,

Sugar Land, TX 77479-2429
WILKERSON. RALPH W., Reg. Mgr. Safety,Consolidation CoalCo., 12755OliveBlvd., St.

Louis, MO 63141
WILKINSON. KEITH, Sales Rep., BrakeSupplyCo., Inc.,P.O. Box447. Evansville.IN47703-

047

•WILL. W. E., (Retired). Peabody Coal Co., 309 Ridgemont, Collinsville, IL62234
WILLIAMS, ARTHUR JOE, State Mine Inspector, ILDept. of Mines & Minerals, 715 Susan

Esther St., Benton, II 62812
WILLIAMS, J. SCOTT,Pres., Egyption Energies,Inc., P.O.Box 127,West Frankfort, IL 62896
WILLIAMS, MICHAELG., Sales, Tricon Metals & Services, Inc., RR 4, Box 72, Carmi, IL

62821

WILLIAMS, STEWART. Foreman, West CityMineSupply, P.O. Box 328, Benton, IL 62812
WILLIAMS, JR., ROBERT L, Regional Mgr., Roberts&Schaefer Co., 120S. Riverside Plaza,

Chicago, IL60606
WILLIAMSON, TOM, Sales Rep., Celtite,TechnikInc.,361 Southland Dr.. Madisonville, KY

42431-3409

WILLIAMSON JR., HARRY, Pres., Harry Williamson, Inc., 215 S. MainSt., Benton, IL62812-
1402

WILLIARD, COLIN, Control Room Supv., Kerr-McGee Coal Corp., P.O. Box 727, Harrisburg,
IL 62946

WILLIS, EARL, Coal Age Service Corp., P.O. Box 250, West Frankfort, IL628960250
WILLIS, GENE, VicePres. Sales. Joy Technologies, Inc.. 120 Liberty St., Franklin, PA 16323
WILLMORE, WAYNE, General Mgr.,CoalAge Service Corp., P.O. Box250, West Frankfort,

IL 62896

WILSON, C. D., Territory Rep. Cummins Gateway, Inc., 7210 Hall St., St. Louis, MO 63147
WILSON, JIMMY L, Mine Engr., Galatia Mine, Kerr-McGee Coal Corp., P.O. Box 727,

Harrisburg, IL 62946
WILSON, JOHN W., Chairman, MiningEngr., University of Missouri, Rolla, Dept. of Mining

Engr., Rolla, MO 65401
WILSON, ROBERT J., Pres., Anixter Bros., 4711 Golf Rd„ Skokie. IL60076
WINEMILLER, JOHN. Cutler Mining Co., P.O. Box300, Cutler, IL 62238
WINTER, DALE M., Maint. Supv., Zeigler Coal Co., RR 1, Pinckneyville, IL 62274
WOLK, RONALD, Dir. Dept. of Advanced Fossil Power Sys., Electric Power Research

Institute, 3412 Hillview Ave., Palo Alto, CA 94304
WOOD, JULIE, Customer Service, T. J. Gundlach Machine Co.. P.O. Box 385. Belleville, IL

62222

WOOD, T. O, Vice Pres., Gen. Mgr., Midco Sales &Service. P.O. Box28729, St. Louis. MO
63146

WOODALL, GARY, Chief Admins. Officer, Secco, Inc., RR #4, Box 325, Linton, IN 47441
WOODRUM, BONNIE, Sec.-Treas.. H.C.E. Products, Inc., P.O. Box 7556. Cross Lanes, WV

25356

WOODRUM, JACK, Pres., H.C.E. Products, Inc., P.O. Box 7556, Cross Lanes, WV 25356
WOODS, DAVE, Pres., TwinMills Timber&Tie Co., P.O. Box34, West Frankfort, IL 62896
WOODS, GEORGE, Dean, Mining, Illinois Eastern Comm. Colleges, 1001 E. Clark St.,

Marion, IL 62959

WOOLBRIGHT, CHARLES L, Vice Pres. &Gen. Mgr., Joy Technologies. Inc. , P.O. Box
1269, ML Vernon, IL 62864

WOOLDRIDGE, NEIL, Area Shop Mgr., Aden Mine, Rogers Group, Inc., P. O. Box 849,
Bloomington, IN 47402-0849

WOOMER, TIM, Engr., White County Coal Co., P.O. Box457, Carmi, IL62821
WOOTON, DANNY G., Supt., White County Coal Co., P.O. Box 457, Carmi, IL62821
WORCESTER. RUSS, Sales, Ludlow Steel Corp.. 135 Westmoor Dr., Lebanon, IN 46052
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WORSEY, PAUL N.,Assoc. Prof., University of Missouri, Rolla. 226 McNuttHall. Rolla, MO
65401

WRIGHT, CLARENCE O, Sr. Engr., Monterey Coal Co., P.O. Box 94,Albers. IL 62215
WRIGHT, RON P., Gen. Mgr. Mining Sales, Georgia Duck &Cordage Mill, 21 Laredo Dr.,

Scottdale, GA 30079
YANCIK, JAMES R„ Prep. Engr., Freeman United Coal Mining Co., Box 100, WestFrankfort,

IL 62896

YARKOSKY, ROBERT R..MineEngr.,Peabody CoalCo.,10Spruce Dr.,Freeburg, IL 62243
YATES, LARRY, Div. Materials Mgr., Peabody CoalCo., P.O. Box 1233,800 Laidley Twrs.

Charleston, WV 25324
YINGLING, GORDON, Compliance Coord., Black BeautyCoalCo., P.O. Box 312. Evansville,

IN 47702

YINGLING, MARK, Mgr. of Reclamation. Black Beauty Coal Co., P.O. Box312, Evansville,
IN 47702

YOCUM, KEVIN L, Dir., Lands Environ. Affairs, CoastalStates EnergyCo., 1671Street, Salt
Lake City, UT 84103

YOUNG, BOB, Vice. Pres., Webb Oil Co., Inc., P.O. Box 112, McLeansboro, IL62859
ZIANTS, JOHN C, ShiftMine Mgr., Monterey CoalCo.. 25Greenridge. Carlinville, IL 62626
ZIMMER, JR., WILLIAM A, Account Mgr, Stephens-AdamsonCorp..850 RidgewayAve.,

Suite 200, Aurora. IL 60507
ZMUDZINSKI, J. J., Monterey Coal Co., P.O. Box496. Carlinville, IL62626
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Jerry Watkins, Chairman
White County Coal Co.

Fred Bauer
Zeigler Coal Co.

Lanny Bell
Roberts & Schaefer Co.

Walter E. Brandlein
Roberts & Schaefer Co.

Randy D. Brown
Fairmont Supply Co.

James Chiaventone
Kerr-McGee Coal Corp.

Kenneth Creehan

Arch Mineral Corp.

Dennis Hazel
Mt. Vernon Electric, Inc.

Marvin B. Horton
Sahara Coal Co.

Jim Justice
DuQuoin Iron &Supply

Bill Noel, Jr.
Long-Airdox Co.

John W. Payne
R&HService and Supply Co.

Thomas B. Sadler
Independent

Bill Seay
Turris Coal Co.

Dwight Sneed
Zeigler Coal Co.

Larry Steward
Peabody Coal Co.

Dorothy Swingle
Amax Coal Co.

R. A. Taucher
Consolidation Coal Co.

John Urbancic
Freeman United Coal Mining Co.

Jerry Watkins
White County Coal Co.

Their willingness and efficient cooperation havehelped make this
yearbook possible.
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Some exhibitors at the 99th Annual Meeting.



EXHIBITORS

AT

99TH ANNUAL MEETING

A.S.P. Enterprises, Inc., Fenton, MO
Ace Equipment Company, Pittsburgh, IL
Acetylene Gas Company, St. Louis, MO
American Pulverizer, St. Louis, MO
Austin Powder Co., Stendal, IN
Baker-Bohnert/Service Group, Louisville, KY
Bearings Service Co., Inc., Evansville, IN
Brookville Mining Equipment Co., Brookville, PA
Celtite Technik, Georgetown, KY
Continental Conveyor, Winfield,AL
CSE Corporation, Beckley,WV
Cummins Gateway, Inc.,St. Louis, MO
Dresser Industries, Inc., Jeffrey Div., Norris City, IL
Du Quoin Iron & Supply Co., Du Quoin, IL
EXILL Trading Company, Chicago, IL
GIW Industries, Inc., Grovetown, GA
Gooding Rubber Co., Benton, IL
Grainger, Inc., St. Louis, MO
H.C.E. Products, Inc., Cross Lanes, WV
Hancor, Inc., Pana, IL
ILL-MO Products Co., Jacksonville, IL
IllinoisState Geological Survey, Champaign, IL
Industrial Technologies, Inc.,St. Louis, MO
Jennmar Corporation, Pittsburgh, PA
Joy Technologies, Inc., Mt. Vernon, IL
Kerco, Inc., Madisonville, KY
KingMiles & Associates, Inc., Newburgh, IN
Lake Shore Mining Equip., Corp., Louisville, KY
Lister-Petter, Inc., Olathe, KS
Long-Airdox Company, Benton, IL
Lubricon, Beech Grove, IN
Ludlow-Saylor, Inc., Warrenton, MO
Lummez Sales Co., St. Louis, MO
M & S FireSafety,Evansville, IN
Mainline Power Prods. Div. JH Service, Evansville, IN
McJunkin Corp., Calvert City, KY
Minesafe Electronics, Sturgis, KY
Mt. Vernon Electric, Inc., Mt. Vernon, IL
National Mine Service Co., Mt. Vernon, IL
Naylor Pipe Company, Chicago, IL
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Pyott-Boone Electronics, Tazewell, VA
R & H Service & Supply Co.,Carterville, IL
S. Cohn & Sons, Inc., Washington, IN
Schaeffer Manufacturing Co.,St. Louis, MO
Scott M.T.S., Inc., Rolla, MO
Secco, Inc., Linton, IN
Southern Illinois University-Coal Research Center,

Carbondale, IL
Southern IllinoisUniversity-Dept.of Mining Engr.,

Carbondale, IL

Sligo, Inc., St. Louis, MO
Sollami Company, Herrin, IL
Surdex Corporation, Chesterfield, MO
Texaco Lubricants, St. Louis, MO
TomSawyer Electrical Sales, Inc., Marion, IL
Treasco Industries, Inc., Madisonville, KY
Trellex Midwest, Inc., St. Louis, MO
UlmerEquipmentCo., Fenton, MO
Victaulic Companyof America, Leawood, KS
Voith Transmissions, York, PA
Webb Oil Co., Inc., McLeansboro, IL



CONVEYOR SPECIALTY GROUP

Specialist In

Belt Conveyor Equipment

For The

Mining, Utility & Transportation

Industries For Over 40 years.

BAKER-BOHNERT RUBBER CO., INC.
P.O. Box 169003

Louisville, KY 40256-9003
Phone (502) 634-3661 • FAX (502) 634-1090

WE SPLICE BELTS

Belt Splicing Fabric & Steel Cable

Belt Changeouts & Installation

Pulley Lagging - 24 Hour Service

Underground Approved

Serving

Mining, Utility & Transportation

BELT SERVICE OF KY., INC.
1311 Bemheim Lane

Louisville, KY 40210
Phone (502) 635-5241 . FAX (502) 634-1090
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BRODERICK&BASCOM
has the wire rope, mining specialists
and capability to set new records at
your mine. One call gets it all!
Major mining companies recognize Broderick &
Bascom as the leading manufacturer of large diam
eter, high performance wire rope. There are four
solid reasons why POWERSTEEL* and YELLOW
STRAND" work better, harder and longeron your
equipment.

1. 115 years of wire rope specialization and
craftsmanship.

2. Intensive design/engineering/manufacturing
capabilities through six-inch diameter ropes.

3. Experienced field application specialists
available any time.

4. Special mining rope plant in Sedalia, Mis
souri — service-minded warehouses and dis

tributors.

Ready for less downtime . . . fewer rope replace
ments . . . longer rope lifeon your equipment? Call
today and discover how our wire rope capabilities
can set new records at your mine.
BRODERICK & BASCOM ROPE CO.

WIRE ROPE / SLINGS

RTE. 3/OAK GROVE INDUSTRIAL PK./SEDALIA, MO 86301/818-877-3131
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THE WIDEST SELECTION OF

PERFORATED screens for mining

Why use wire cloth for your screening needs when you can buy
perforated? Our combined manufacturing facilitiesprovide you withthe
widest range of screen materials, hole sizes, shapes and spacing. One
of the largest selections of tool sets found anywhere.

• Metals include carbon steels, stainless, abrasion resistant.
• HiLife™ 280 and a full range of specialty metals.
• HiLife Rubber-Flex, Urethane-Flex, Rubber-Clad and

Urethane-Clad wear resistant screens.

• Round, square, hex and slotted holes from 0.27" to 8"
diameter; thicknesses thin as foil to 1".

• Immediate quotation on standard items; 48 hours for
unusual requests.

• Competitive pricing; on-time delivery.

Call or write for our free catalog,
complete with technical data.

MANUFACTURING CO

P.O. Drawer 507 • Carbondale, PA 18407
1-800-USA-PERF 1-800-LAU-PERF (US and Canadal

FAX 717-282-4627



FORD STEEL COMPANY

WEARALLOY® heat treated, abrasion
resistant plates and bars.
MANGALLOY® 11-14% manganese
plates and bars.
SUPERCLAD® 28% chromium carbide
overlay plate.
Cutting edges, bucket and truck bed
liners and other fabrications.

2475 Rock Island Blvd.
St. Louis, MO 63043-9054

800-325-4012 FAX: 314-567-5762

COMMERCIAL TESTING & ENGINEERING CO.
EXECUTIVE OFFICES: 1919 S. HIGHLAND AVE.. SUITE 210-B, LOMBARD, IL 60148

zlk
S"NCt 1908

• COAL SAMPLING AND ANALYSIS

A COAL WASHABILITY REPORTS

A PREPARATION PLANT PERFORMANCE TESTS

A COAL CARBONIZATION ASSAYS

A ENVIRONMENTAL TESTING

OVER 40 BRANCH LABORATORIES THROUGHOUT

THE UNITED STATES AND CANADA

IN THE ILLINOIS, INDIANA AND KENTUCKY AREAS:

South Holland, IL Henderson, KY
(708) 331-2900 (502) 827-1187
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PRODUCT INFORMATION

KWIK-LOKWEAR
RUNNER

Caale*187-17

Base welds to
wearswface.

Varietyofshapesmailable
tomatchthecontourof
tirtuaHyany wearsurface.

Compactsizemakes
replacement inthe
fieldeasy.

Posithe double -
doietaillock

Easily-replaceable runner
lochs onto base.

TougbESCOcastalloys
figbtabrasion.

Mechanically-attached wearprotection system; low costplus
easyreplacementin awide variety olapplications.

ESCOCORPORATION
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SKID PALLET MODULE

"' ' . '

ft. L. L€€
CORPORATION

DIESEL YOU CAN COUNT ON

TheA.LLEE CORPORATION is proud lopresent
Iho A.L LEE GATOR and tho GATOR - AIDS. This
unique Multi-Purpose Vohiclo (MPV) includes the
rugged,Hold-proven, GatorIIand a soriosol inter
changeable modulesand bailors.ThoGATOR is
equipped with hingod forksdosignod 1ohandle the
porsonneland skidmodules shownhoro.Ahydrau'ic
power take-offis a standard foaturo.

The A.L. LEE GATOR and GATOR-AIDS are
affordable and applicable to every underground
coal operation - largo or small. Call for an on-site
demonstration.

The GATOR II UPV drive train consists of a 58 H.P. MSHAcertified engine, » 1 or 3 speed power shift
transmission and a planetary rear aile.

Action Card No. 46

^JEgL' '^—^-^ . jd&fte

L-^SKB
- /7—-

GOOSENECK TRAILERwllh 90' maneuverability alio available as
high capacity mantilp

WEST VIRGINIA

P O. Bev 99, IMK WV 25665
304/9345361
Telocopcr No. 304/9345386

ILLINOIS
P.O Bo< 2370. Ml. Vernon. IL 62B64

616.2426065
Te'ecoper No. 611242-6036

QUALITY MINING EQUIPMENT SINCE 1973
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HVDRHULIC CVLIRDERRIUSCLE RT THE PUSH OF R BUTTOR

pomPAK
HYDRAULIC CYLINDER COMPLETE WITH

INTEGRAL POWER UNIT AND AUTOMATIC VALVING
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• Economical and trouble free, all weather operation. • No field piping required.
• Simple to put into operation. Just mount the "Powr-Pak" and connect three
wires to a powersource through a reversing starter.* %to 10 HP motors asstan
dard. Explosion proof through 3 HP. • Any cylinder bore size 2" and up. • Pres
sures to 1500 PSI. • Any stroke length. • Mounting configuration to meet appli
cation needs, i.e. fail safe, gravity return, hand pump for emergency operation.

ROBERTS &SCHAEFER COMPANY standardized on " Power-Paks" for gate
operation more than 10 years ago and have hundreds in operation.

For further information contact:

fluid power specialists

P.O. BOX 266 • 1890 MANCHESTER RD

WHEATOtl, ILLIMOI5 60187 • PHOME: 708-653-0031
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FIELD GOLD
When Komatsu Wheel Loaders go to work in the tield. their

superior performance and increased production mean bottom-line profits...
'SOLID GOLD" on the horizon and in your pocket!

Komatsu-built components lor superior reliability and availability...
simplified maintenance for minimum downtime...

plus spacious and comfortable cab design for high operator productivity. For detailed
specifications on the right loader for your job application.

contact Roland Machinery Co.

Springfield. IL
217-789-7711

Cartervillo. IL
618-985-3399

Palmyra. MO
314-769-2056

Bolingbrook, IL
708-739-7474

Columbia. MO

314-443-1441

KOMAl'SU

Hazclwood. MO

314-731-1330

CapeGirardeau. MO
314-334-5252

131

ROLAND
MACHINERY CO.



RipStop — the toughest name
in mine ventilation fabrics
Peabody ABC RipStop forMineVent® tubing
..a new RipStop designed specifically for
brattice cloth applications!

With heavy denier yam bordering every
square Inch, our VENTATEX® RipStop
laminated fabrics provide higher tear
strength at a lower cost than conventional
woven base fabrics.

That means you now get even more for
your money with versatile ventilation tubing
and brattice clothcurtains, stoppings, and fly
pads from Peabody ABC.

.—N Fora free sampleof the toughestfabric in
;\ the game, contact Peabody ABC today.

P.O. Box 77, Warsaw, IN 46580

Peabody ABC Phone 219-267-5166
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NAYIM...
ThePipeYm Can Count On

For Total Service

Whatever your piping needs, you can depend on Naylor to meet both
your standard and special requirements.

Forgeneral service such as water supply, de-watering, compressed air
and ventilating, Naylor can provide spiralweld pipe of basic carbon
steel in either the lockseam or buttweld construction.

For abrasive service such as dredging, sand and gravel conveying and
tailings, product or slurry lines, Naylor can supplyspiral buttweld pipe
in special analysis, abrasion-resistant steel.

In addition to pipe ranging in sizes from 4" to 72" in diameter and
thicknesses from 14 gauge to 54" wall, Naylor offers a complete line of
fittings, fabrications and connections including the one-piece positive
type Wedgelock coupling. Special coatings and linings to meet your
particular requirements round out Naylor's total service.

NAYLOR PIPE COMPANY
1259 East 92nd Street

Chicago, Illinois 60619
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Built to Stand
the Test of

Nine
Stamler equipment has been tested...in

more than 4,000 installations
around the world.

Backed by 40 years of engineering experience, Stamler
is expert in providing the equipment to meet the toughest test
your mine can give.

Feeder-Breakers - Stamler custom designs each
Feeder-Breaker to allow your mining, haulage and conveying
systems to work at their most efficient rate. This added efficiency
can increase your mine production as much as 40%.

Railroad Car Spotters - For loading and unloading
railcars in any bulk handling operation, a Stamler Railroad Car
Spotter moves railcars safely and at lower cost than other
methods.

Bunker Systems - In longwall and high production
mines, a Stamler Bunker System positioned between your mine
face and outby conveyor haulage systems protects your material
handling system from production surges and downtime.

Call Stamler today for more information and put our
equipment to the test in your mining operation.

AN OLDENBURG CROUP COMPANY

Stamler Corporation • Millersburg, KY 40348
606-484-3431 • FAX 606-484-3336

Stamler Sales and Service- Australia: Archerlield. Queensland
Stamler Sales and Service-Europe: Sullon-in-Ashlield. Nottinghamshire, England

-.1902 SlamlerCorp

STAMLER
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A
Since 1926

ACETYLENE GAS COMPANY
Manufacturers of Industrial, Medical, and Scientific Gases

Distributors of America's Finest Gas and Arc Welding Equipment

Saint Louis, MO Lebanon, MO Mountain Grove, MO Pacific, MO
Jefferson City, MO Alton, IL Benton, IL ML Vernon, IL Henderson, KY

HOBART ©Miller,
EVERYTHING FOR WELDING

AMERICAN
MINE TOOL DIVISION

GTE VALENITE
MANUFACTURERS

of

CARBIDE TIPPED MINING TOOLS

James E. Turner

Representative

305 S. Logan

West Frankfort, llinois 62896

(618)932-3329
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FLETCHER

J. H. Fletcher & Co.
Congratulates

The Illinois Mining
Institute.

ft(MMm~) J-" FLETCHER &co.
> t Box 2187
fi Huntington, WV 25722-2187
W 304/525-7811 Telex: 886-411

MINING EQUIPMENT

u
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Toughest Motors
On The Block.

"

ROLLER STATOR
Roller Stator- hydraulic motors manufactured by White
Hydraulics stand up to your most demanding fluid power
applications. And White's worldwide distribution network
means short lead times and fast delivery. Plus, you'll get
unsurpassed support from White's applications engineers
to provide knowledgeable answers about Roller Stator
motors. Roller Stator- ... built to last.

• Brake and clutch options are available.

• High-pressure, high-temperature Viton* shaft seals are
standard.

• Tough drive link with full-flow internal lubrication means
longer motor life.

• Interchanges with many Char-Lynn*. TRW-Ross* and
Danfoss* motors.

• Efficiencyequals quietness ... Quietest motor on the stand.

IMS©
CALL TOLL-FREE ,o^k„ HYDRAULICS, INC.
1-800-323-7298
In Kentucky, call 502-885-1110 n.„ D D, .
For rapid response. TOLL-FREE FAX Box 1127
1-800-635-2949 or 502-886-8462 Hopkinsville. KY 42241
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DUNN
Gets
Right
To The
Source.

AN EXPERIENCED APPROACH

Dunn Corporation is a recognized leader in solving the miningand environ
mental problems facing today's mining industry. Ourgeologists, environmental
scientists and engineers are highly trained to evaluate, explore, and permit
your new or existing miningoperations. Subsidence engineering, rock
mechanics, slope stability and blastingconsulting are some of the skillswe
can offer. Our mininghydrology staff can assist you in mitigating ground
water problems. DUNN's expertise in environmental sciences provides the
client with the edge by assisting in Storage Tank Management, Property
Trans actions /Site Assessments and Environmental Impact Statements.
To get to the source, the right source, use DUNN's miningand
environmental teams.

DUNN CORPORATION
Engineers, Geologists, linvironmeiit.il Scientists

1333 Butterfield Road, Suite 540
Downers Grove, Illinois 60515-5610
708-968-8885/fax 708-968-7666

Regional Office locations:
Albany, NY; Atlanta, CA; Buffalo, NY; Concord, NH;
Harrisburg, PA; Parsippany NJ.

Subsidiaries:
DUNN-Bchre Doll-ear. Denver, CO; New York. NY.
DUNN-Standard Engineering, Albany NY.
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Danville Steel
A division of

Mervis Industries, Inc.
74 EASTGATE P.O. BOX 827

DANVILLE, IL 61834-0827
(217) 431-3217

Steel Distributors
STRUCTURALS
PLATES

BARS

SHEETS

Steel Fabricators
STRUCTURAL • ORNAMENTAL
MISCELLANEOUS
ENGINEERING AND DETAILING

"Serving your needs in these locations"
DANVILLE, IL CHAMPAIGN, IL
217431-3217 217352-4707

MATTOON, IL SPRINGFIELD, IL
217 235-5575 217 753-1535

KOKOMO, IN
317 459-8066
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BEARING HEADQUARTERS CO.
A HEADCO COMPANY

Locations Througthout Mid-America

"THE SERVICE 1ST COMPANY"

Complete Stocks of

BEARING AND POWER TRANSMISSION EQUIPMENT
We can supply from Stock ...

Bearings - Power Transmission Equipment - Bearing Accessories
Bearing Materials - Conveyor Equipment Components

Hose - Lubricants and Lubrication Equipment - Packing Materials
Complete Machine Shop Services

Complete Gear Shop Services

Our experienced Sales/Service Specialists can identify replacement parts
on all of your equipment and are available 24 hours a day to serve you. For
a complete list of products and services, call or write any of these Bearing
Headquarters locations:

Alton

(618)462-0063
(800) 642-5530

St. Louis - West

(314)432-0700
(800)392-1150

Evansville

112)423-5615

ILLINOIS

Decatur

(217)422-9566
(800)942-8100

MISSOURI

INDIANA

Indianapolis
(317)545-2411

IOWA

Keokuk

(319)524-1665

161

Mt. Vernon

(618)242-7494
(800) 642-3358

St. Louis-South

(314)773-7555
(800)654-1555

Jeffersonville

;812) 282-06911



compliments of

LONGAIRDOX
OAK HILL, WV 25901

DISTRICT SALES OFFICE & WAREHOUSE

BENTON, IL

m
MIPMEH

III Amemberof The MarmonGroupof companies
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MARLOW PUMPS

Bra
Oe

vwd

PETTIBONE

¥bobccrt
SULLAIR

rotary screw
compressors

IRINDEX
submersible

pumps
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Backhoes

Pumps
Cranes

Ringers
Towers

Loaders

Cary-Lifts
Compressors

Manlifts

Mats

Generators

Air Tools

Welders

Buckets

Pickers

Vibrators

the

ennessey-
Forrestal

Machinery
Co.



E SAFE
£{fect/lCM£C2

Sturgis, Kentucky

(502)333-5581 1-800-523-1579

"Communicator" mine communications
EQUIPMENT MANUFACTURER

CORPORATION

DEALER AND

FACTORY SERVICE CENTER

INSTRUMENT DISTRIBUTOR

MOTION SWITCHES

SAFTRONICS
SOLID STATE MOTOR CONTROL

TRIPLETT
METER DISTRIBUTOR

Mining Industry
REPAIR & CALIBRATION

Services
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Put an end to

costly concrete stoppings.

•

-v •
• ~* a

Jack Kennedy standard steel
stopping system is effective,

efficient, economical.
Jack Kennedy steel stoppings for controlling ventilation air

in underground mines are a proven economical alternative to
laborious, time-consuming concrete blocks.

One-foot-wide telescoping steel panels, quickly installed
under pressure, yield to ground heave and pillar expansion to
maintain a tight, sure seal. Use them for permanent stoppings
or re-use again and again as temporary
installations. Man doors are available.

Send today for free catalog showinc
our full line of products for the
mining industry.

Jack Kennedy
Metal Products & Buildings, Inc.
P.O. Box 138 Taylorville, Illinois 62568
Phone (217) 287-7231 • FAX (217) 287-7232
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CENTRAL
ILLINOIS
STEEL CO.

MINE ROOF PLATES-MATS
P.O. BOX 75

CARLINVILLE, IL 62626
217/854-3251

We Deliver Immediately On Our Fleet of Trucks
Anywhere in the U.S.A. or Canada

Tim Millard
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In Service To

Illinois Coal

NORFOLK SOUTHERN

CORPORATION
NORFOLK, VIRGINIA

and

POCAHONTAS LAND

CORPORATION
BLUEFIELD.W.VA.
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In Central Illinois see

capItol
MACHINERY

Sales • Rentals

Capitol Machinery Company provides
46 counties in Central Illinois with the
complete line of Caterpillar products,
and with Parts and Service support that
will keep you more productive more
days per year. Capitol features new and
used equipment, flexible financing,
equipment demonstrations
at our site or yours.

FAST TURNAROUND TIME
FLAT RATE PRICING

Four Convenient Locations

Springfield Peoria
1-55 and Toronto Rd. 1 Capitol Dr.
Springfield. IL 62705 E. Peoria, IL 61614
(217)529-5541 (309)694-1234

Champaign
I-74 and Lincoln Ave. Rock Falls
Champaign. IL 61820 West Route 30
(217)359-1671 Rock Falls, IL 61071

(815) 625-8774
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YOUR ST. LOUIS PUMP HOUSE
534-3100

Pumps for any application:

WORTHINGTON • PEABODY BARNES
SUNDFLO • ECO • WILDEN • TUTHILL

FYBROC • GALIGHER-ASH • FMC

ROPER • GRUNDFOS

INDUSTRIAL PROCESS EQUIPMENT COMPANY
2800 LOCUST ST. • ST.LOUIS, MISSOURI 63103 • 314-534-3100

JOHN BENSON

ELECTRIC COMPANY

Formerly Benson-Wilimzig, Inc.

LINCOLN
ELECTRIC*

Electric Motors
New. Used, Bought.

Sold, Exchanged
Huge Inventory

E3
•FURNAS

Electric Motors

and Controls

Transformers

Switchgear
1708 N. 8th Street

Electric Motor Controls

Motor Control Centers

Drum Controls

Pressure Switches

St. Louis 63102800-747-7733

(314)421-1200
FAX (314) 421-1202

170



GENERAL ELECTRIC

Li

r

:::

ST. LOUIS SERVICE CENTER
(314) 349-6100

21 HOUR EMERGENCY SERVICE

2455 CASSENS DRIVE • FENTON, MO 63026

WEEKENDS AND HOLIDAYS

(314) 791-5216
NAML

WillioBuck

Karl Carey
FendollCole

Paul Elkovich

Tom Kluompers
Chuck Lioberman

Richard Prage
Walter Soebach

John Sitok

Jim Sponcor

TIILC

Turbine Engineer
Manager Electrical Services
Manager Shop Operations

Shop Manager
Senior Sales Engineer

Sales Manager
Switch GearSpecialist
Supervisor of Materials

Customer Sorvice Specialist
Sales Engineer

HOMEPHONC

(314)389-1064

(314)671-8551
(314)892-1987

(314)849-8478

(314)631-7453
(314)256-6727
(314)230-8612

(314)644-1633
(314)225-6433

(618)632-5288

SERVICES AVAILABLE

NO CHARGE FOR PICKU

(w

MECHANICAL

GENERAL MACHINING
COMPRESSOR OVERHAUL

WEL0ING

DYNAMIC BAIANCING in shopYon site
DRAFT FAN/BLOWER REBUILD

ON SUE VIBRATION ANALYSIS

ON SUE MACHINING (Journals, Shafts)
MINE MACHINERY OVERHAUL

GEAR REBUILD
STEAM TURBINE OVERHAUL

HEAT FXCFIANGFR REBUILD

BEARING RE MANUFACTURE (Rebabbilintj)
NONDESTRUCTIVE EXAMINATION

HEAT TREATING

AND DELIVERY IN METRO AREA

th GE Truck)
ELECTRICAL

RANDOM MOTOR REBUILD/CORE LOSS

AC MOTOR RLWIND & CLEANUP

DC MOTOR & GENERATOR REWINDING

COMMUTATOR REPAIR/REBUILDING
TRANSFORMER REWIND

TRANSFORMER OIL TESTING/FILTERING

PCB DISPOSAl/REIROFILl
SWITCHGEAR TESTING

NEW MOTORS

MAGNETIC COUPLING REPAIR

MOTOR REDESIGN & UPGRADE

GE GARD INSULATION SYSTEMS/COILS

DYNOMOMEIER REPAIRS

SELECTIVE MAINTENANCE SURVEY

WE REPAIR All MANUFACTURERS, MODELS AND SIZES.

GENERAL © ELECTRIC FAX: (314) 326-1023 or 1-326-1023

171



R&H SERVICE & SUPPLY CO.
Hwy 13 E P.O. Box250
Carterville, 1L 62918
800/666-6501

Rice Supply
A Div. of R & H Service & Supply

2730 Anton Rd., P.O. Box 451 '
Madisonville, KY 42431

502/821-7644

U.S. 119

Putney, KY40865
606/573-6664

Serving Your Needs

24 hours

s

u

p

p

L

I

E

S

[risafulli
Dredging Equipment
Submersible Slurry Pumps Donaldson Filters
Pump Repairs - All Repairs Tested for Efficiency
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7 days a week
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Take a look at our...

JEFFREY io7^ MINERS
*<&&

These rugged low-maintenance heavyweights
pack thepower to increase your productivity!

Standard Features

• 500hp Chainless Cutter Head

• Dual Drive lOOhp CLA
Gathering Head

• All Gear lOOhp AC-DC "fraction
Drive withAUTOCONTROL

• 36" Wide Conveyor

1026HH 1038HH

Mining Range 38'/2"-10' 44'/2".13T
Gross Weight 118,0001b 132,(](l()lb

Ground Pressure 28 psi 30psi

Call usfordetails at (614)297-3123

IEFEREYDlVIMON,[>rcvvrilnJu.lrir..lnc.
2'4 E. Fint Ave • Columbu.. Ohio 41201 U.S.A.
TAX: |614) 297-2666
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Optional
Features

•DustCollector

• Radio Control

• 500hp Ripper
Chain Cutter
Head

DRESSER
JEFFREY DIVISION



BEARINGS
AND

POWER TRANSMISSION PRODUCTS
THE LARGEST AND MOST COMPLETE STOCK

OF COAL MINE SIZES IN THE MIDWEST

BERRY BEARING COMPANY
ILLINOIS BEARING COMPANY

BEARINGS SERVICE COMPANY

SERVING: ILLINOIS, INDIANA, IOWA & KENTUCKY
COMPLETE STOCK AT ALL LOCATIONS

BERRY BEARING CO.
• CHICAGO 3839 S. Normal Ave. 268-2100

•CHAMPAIGN 41 E. Kenyon Rd. 352-8550
•FT. MADISON Jefferson Ind. Pk. (Box 365) 372-6611
• JOLIET 1223 N. Broadway 723-3446
• PERU 2017194th Street 223-7800

• QUINCY 312 State Street 222-6188

ILLINOIS BEARING CO.
• BLOOMINGTON 1112 W. Market St. 827-0436

• CENTRALIA 207 Swan Ave. 533-2741

• SPRINGFIELD 2840 ViaVerde (PO Box 3823) 529-8515
• MATTOON 2011 Charleston AVe. 235-7151
• DECATUR 1620 Hubbard Ave. 877-3400

• EAST PEORIA 3113 N. Main St. 694-6214

BEARINGS SERVICE CO.
• EVANSVILLE. IN 1607S. Kentucky Ave. 423-7701
• MARION, IL New Rt. 13 East 997-6565

• MADISONVILLE. KY 398 W. Noel Ave. 821-6578

CORPORATE: 4242S FIUST AVE . LYONS. ILLINOIS 60534/(708) 442-1200
BRANCH LOCATIONS: ILLINOIS/ INDIANA / IOWA / KENTUCKY / MARYLAND

MICHIGAN / MINNESOTA/ MONTANA/ NEW HAMPSHIRE / NEW JERSEY
N DAKOTA / OHIO / PENNSYLVANIA/ WEST VIRGINIA / WISCONSIN / WYOMING
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© TABOR MACHINE

"The Vibrating People"

MANUFACTURERS OF VIBRATING SCREENS AND RE

PLACEMENT PARTS FOR ALL TYPES OF VIBRATING

SCREENS.

Box 3037, Bluewell Station
Bluefield, W. Va. 24701

304-327-2431

eaco
Battery Service Corporation

Service Center One

Rt 1 - Box 48
Johnston City, IL 62951

618/983-5441
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sue*
STEEL

STRUCTURALS, PLATES, SHEETS
HOT ROLLED BARS, COLD FINISHED STEEL, PIPE

INDUSTRIAL LINES

AMES SHOVELS
BLACK & DECKER TOOLS (AIR-ELECTRIC)

SPROCKETS & CHAIN
C & M HOISTS

FASTENERS

IMPERIAL BRASS FITTINGS
INTERLAKE STRAPPING PRODUCTS

JACOBS CHUCKS

LUFKIN TAPES & RULES
NICHOLSON FILES. HACK AND BANDSAW BLADES

NORTON, ABRASIVE, WHEELS
OSBORN BRUSHES

OSTER THREADING MACHINES

PORTER BOLT CUTTERS

PRECISION & UNION BUTTERFIELD DRILLS, REAMERS. CUTTERS, TAPS, INSERTS

PROTO WRENCHES

REED VISES & PIPE TOOLS
RIDGID PIPE TOOLS

SCHRADER AIR PRODUCTS
SIMPLEX JACKS

STARRETT TOOLS
VEEDER ROOT COUNTERS

WILLSON SAFETY EQUIPMENT
WILTON CLAMPS, VISES. MACHINERY

WIRE ROPES, BLOCKS, FITTINGS
YALE HOISTS & TROLLEYS

sue*
140 E. Prairie Ave. • P.O. Box 171 • St. Louis. MO 63166

Telephone (314/231-3050) 800-477-5446
Decatur, IL Phone: 217/429-5460 Springfield, MO Phone: 417/831-0576
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In today's market, mining maximum
tons at the lowest possible cost is essen
tial for survival. The key to success is
productivity. The concept is simple;
the decisions arc demanding.

Joy provides solutions of continuous
miners, longwall shearers, and shuttle
cars that can help lower your mining
costs by increasing productivity.

Joy's Mining Machinery Division
facility located in Ml. Vernon, Illinois,
can assist you in choosing the right

equipment and services to meet your
production needs and expectations.

Get all the facts from your local
Joy sales representative. Write for
literature: Joy Technologies Inc.,
Mining Machinery Division, 4 Indus
trial Park, P. 0. Box 1269,
Mt. Vernon, IL 62864-1269

Telephone: 618-242-3650
Fax: 618-242-8509

_., JOY TECHNOLOGIES INC.
MiningMachinery Division

177



:~\^^Wr-: <?.

P.O. Box 330

HARRISBURG, IL 62946
618-252-8321

iimiiii

STRAEFFER
Sales & Service, Inc.

PUMPS, WATER &
SEWAGE SYSTEMS

The Most Complete Line of Pumps
Serving the Coal Industry for 22 Years

Evansville, Indiana - 812/476-3075
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Manufacturer* Representatil't'ft
and Itixtribittorx

u L M E R

I quipment (jrouipamj

1554 FENPARK DRIVE

FENTON. MISSOURI C3026

(AREA CODE 314) 343-4606

TELEX 44-2412

VALVES FOR THE COAL MINING INDUSTRY BY

DEZURIK

Knife Gates

SERIES L — mine water and slurries

SERIES C — dry solids and slurries

Butterflys

FIG 632 — general service, air, gas, water, slurries
FIG 660 — two piece body for easy maintenance

Eccentric Plugs

Eliminate binding plugs and lubrication maintenance with
DeZURIKS non-lubricated eccentric plug valve. Also available in
hard or soft rubber lined for chemical and abrasive applications.

CALL US FOR ALL YOUR VALVE NEEDS

ST. LOUIS STOCK

Also representing:

WRIGHT AUSTIN CO. Liquid/Gas separators and traps
OPW PRODUCTS Products for fluid handling
SELLERS INJECTOR High pressure hot water cleaning devices,

tank cleaners

SHAWNDRA PRODUCTS Quality filters and replacement elements
ERA Steam traps
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COAL DEDUSTING OIL

ANTI-FREEZE OIL

We can supply any viscosity oil to suit your
particular requirements.

24-hour service by transport truck

or

Shipped promptly by rail

CENTRAL PETROLEUM COMPANY

P.O. Box 54 (618)548-1629

SALEM, ILLINOIS 62881

Equal Opportunity Employer

~TnniiSTiiiis,mi.—
FOR ALL YOUR RIGGING NEEDS

MINING SOCKET - REFURBISHING
WIRE ROPE SHACKLES
WIRE ROPE SLINGS HOOKS
HARRINGTON HOISTS WIRE ROPE CLIPS
BUDGIT HOISTS TURNBUCKLES
THERN WINCHES SNATCH BLOCKS
CHAIN (BULK) SHEAVES
CHAIN SLINGS SPECIAL LIFTING DEVICES

A. S. C. SPECIALIZES
IN SUPPLYING THE RIGHT PRODUCT FOR THE JOB

708/799-5915
FAX: 708/799-6071

1416 W. 175lh. E. Hazelciest, IL 60429

180



INCREASE
DRAGLINE

PRODUCTIVITY

DRAGLINE

TRAINING

PROGRAM

Coal Research Center

Southern Illinois University
at Carbondale

Carbondale, Illinois 62901

(618)536-5521

SIU
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LOKSET RESIN ANCHOR SYSTEMS

TEKFOAM CAVITY FILL

AIRTITE STOPPING COATING

CHEMICAL GROUTS

TEKSEAL PUMPABLE VENTILATION SEALS

CELTITE
TECH NIK

150 CARLEY COURT

GEORGETOWN, KENTUCKY 40324

(800)626-2948

(502)863-6800

Mike Musko - Marion, Illinois
(618)997-3970

Tom Williamson - Madisonville, Kentucky
(502) 825-8665
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marlo
Mario's Innovations In the braided packing

Jjrw^ "©Id startedwith its incorporation in 1933.
'rt^^-^v^ AH through our history we have been
^^r^-ft-^^^Tv associated with quality, originality

"^^^Sc^ry,^ and service Mario has always
^^^?^^Sw-3>> supplied the most superior^^J?^^^%V. product tor any

Oj< complete ro '^i^^^^^Yv^ application.
contains products lei 'ijj1 |rT^>"~^i*'r*>^
•Slate seas tohigh ^|My]•; ^kfTZ'" >^V^
«Tomperatijiei horn suD- *yXT^»-fTjr,r-L*fLT^_
• O'DiCuir chemicals from strong ^vli\r\r ~*1 I -^i.' -gfS
ocrli10 strong attoi s, %jj [\j~^L.1•fBaBBSvl

• AH industries from food and drugs >i\ V V—vlo9>S*li

Bectetee'ea n me M.nei Ot o mining oipnr*
BEES MINE SUPPLY SALES. INC
P.O. Boi 296

DuOuom. III. 62832
telephone (618) 5424073

Packim9

1*
BRAKE

SUPPLY

HYDRAULICS • PNEUMATICS

LUBE EQUIPMENT • CLUTCHES

BRAKES • DRIVELINES • HOSE AND

FITTINGS • PACKINGS

BENDIX • BORGWARNER • CHAR-LYNN • CHELSEA • C.P.
COMMERCIAL SHEARING • DENISON • EATON • FAWICK

GARLOCK • B.F. GOOORICH • GOOD YEAR • GRESEN

HYORECO • KELSEYHAYES • LINCOLN • MICO
MIDLAND • MUNCIE • PARKERHANNIFIN • PRECO

QUINCY • ROCKWELL-STANDARD • SIMPLEX • SPICER
SUNOSTRAND • VICKERS • WABCO

4001 VOGEL ROAD EVANSVILLE, IN 47703
812479^881

24 HOUR SERVICE

I vJLL rnbt! In Indiana:800-7824838
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The Laser Shaft Alignment System
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PROLONG THE LIFE OF BEARINGS AND SEALS
REDUCE VIBRATION LEVELS AND DOWNTIME

REDUCE MAINTENANCE COSTS

• Newvisible laser lor quick and easy setup.
• Displays misalignment condition at the coupling.
• Graphic display screen guides through

alignment program and prompts data entry.
• Detects and measures "soft loot".

• Calculates vertical and horizontal adjustments at
the leet.

• Battery operated and portable.
• Easy to use. one size fits all.

Also available in INTRINSICALLY SAFEversion

The Laser

MONITOR

For "ON-STREAM" machinery

^ ''^j^**Q

7777777T?77777

Machine expansion (thermal growth)

• PERMANENT OR TEMPORARY

MONITORING OF TWO OR MORE
MACHINERY ELEMENTS.

• CHANGES OF OVERS

CAN BE MONITORED

• OUTPUT SIGNAL: DIRECT READING AT
TRANSDUCER OR RS 232 INTERFACE.

®TURBALIGN

184

Machinery Train
Alignment System

• Displays up to six machines
• Movable base line (or optimal moves
• Large storage capacity for alignment

data

• Built in printer

OTHER PROGRAM CARDS SOON AVAILABLE:

PERMALIGN- Monitoring ol positionalchanges

NOVALIGN* Measuring llatness,squareness,
roundness with new 4 axis detector.

FFT VIBROSPECT* Vibration analysis

PARALIGN* Measuringol parallelity.



Eddytherm®
The Professional Bearing Heater

• AUTOMATIC DEMAGNETIZING

• INDEPENDENT DEMAGNETIZING

• TIME CONTROL

• TEMPERATURE CONTROL TO 240° C

(465° F)
• TEMPERATURE HOLDING

• INSTANTANEOUS DISPLAY OF ACTUAL

TEMPERATURE

Eddytherm*1x Eddytherm*t-6
ForGreets up to 25 lbs. Forobjectsup to 90 lbs.

^fe^aligft®
3-Step Spindle Alignment

Gifts lintl tlignmtnt roovtt

• Simple 3 - step procedure with combination
ROW - SHEET / RECORDING FORMS.

• No •MASTERS" required!

• Battery powered totally sale Class 1 Laser.

• Accesories lor horizontal and vertical spindles.

185

Eddytherm*4x
For objects up to860 lbs

PRECUT SS304 SHIMS

FOR MACHINERY ALIGNMENT

TLiWuiTOH

REPRESENTATIVE:

BOWMAN & ASSOCIATES INC

PO BOX 9186

ST LOUIS MO 63117
(314) 863 8318
(314) 726 0357 FAX



XiXMTS MAINTENANCE TECHNICAL SERVICES ——«i»lt^M P0 B0'' 9186
/"^~\a DIVISION OF BOWMAN AMD ASSOUAl JS, Hit. 1W IWP ^ ST.LOWS J«h63117

(314) 726-0357 FAX

DESCRIPTION OF SERVICES

-MTS provides alignment consulting services on rotating and reciprocating equipment
using the OPTALIGN . TURBALIGN .and PERMALIGN Laser/Computer assisted systems.

-Shaft alignment for single and multiple coupling machinery trains.

-Thermal growth studies of permanently installed rotating equipment to determine actual
movement from cold start to full hot operating condition.

-Machine casing roll and distortion monitoring to define external forces.ie..piping strain,
exhaust duct binding.excessive radiant heat.

-Support foot,sole plate,& machine rail leveling on original installation or relocation
of rotating equipment.

-Test stand thermal growth studies to establish cold shaft alignment offsets and gaps for
original installations and startups.

-Machine tool spindle alignment,base.and foundation leveling.

-Inplant/Explant beginning and advanced alignment instruction covering the use of the
OPTALIGN . TURBALIGN' . PERMALIGN .and INDUSTRALIGN systems.

-Evaluation of plant rotating equipment alignment practices.program development.and
assistance.

-Plant rotating equipment alignment surveys.

-Other Services:
Vibration Analysis and Balancing.
Ultrasonic Detection.
Infrared Thermography.

-Over 7 Years Optalign.Permalign experience providing alignment/continuous monitoring
services and training to various industries on a wide range of rotating equipment
including:

-Centrifugal and reciprocating compressors.
-Fans.blowers,and expanders.
-Gearboxes.

-Gas,steam,and hydroturbines.
-Belt conveyors.
-Coal crushers.
-Fluid drives.

-Boiler feed pumps.
-Ball mills.
-MG sets.

-Air clutches.

-Process,booster,shipping and injection pumps.
-Marine and industrial engines.
-Lathes and grinders.

AVAILABLE 2A HOURS PER DAY
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Continually
OnTop

Fansteel VR/Wesson Lexington has designed our
carbide tipped bits with our continuous miner users
in mind.

If you're looking for a bit that has been designed
for fast penetration with less dust, a tapered cone that
offers protection to the block and less drag, then
Fansteel VR/Wesson Lexington has the variety of styles
and grades you need.

We back up these carbide tipped bits with our
blocks designed for quick-change.

Let us keep you "CONTINUALLY" on top, please
return the enclosed reply card for more information.

fansteel
VR/Wason- Lexington
lisle road, lexmglon. kentucky 40575
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When dependability is your objective
Continental Conveyor is your company.

. CONTINENTAL CONVEYOR

*t »»!• MUIU(i)

AKlSCOCOUPAl.t



HAUHINCO
HIGH PRESSURE PUMPS

Midwest Service Center

Rt. 5, Box 21
Marion, IL62959
Phone (618) 993-5399
Fax (618) 993-8403

Hmihiiicn
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WITH TISON & HALL'S

Tongue & Groove
block

Phone 253-7808-253-7645

Manufactured By:

Tison & Hall Concrete Product
210 N. COMMERCIAL

HARRISBURG, ILLINOIS 62946

GUNTHER-NASH

MINING CONST. CO.

MINING INDUSTRY CONSTRUCTION

UNDERGROUND—SHAFTS, SLOPES, TUNNELS

SURFACE—PREPARATION PLANTS, CONVEYOR

SYSTEMS, BUILDINGS, HEADFRAMES,

ETC.

2150 KIENLEN AVE.

ST. LOUIS, MISSOURI
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Problems in

and no solutions?
f Call MPS

IMPS
MINE AND
PROCESS SERVICE INC.

P.O. Box484/Kewanee, Illinois61443/309-852-6529



DURALINE INC. 615 WASHINGTON ROAD PITTSBURGH, PA. 15228

> HSAVY MTV CHUTS UN/NO <

Abrasi on & Corrosion Resistant

Lining Materials

(412) 563-3122

West Virginia

Electric
CORPORATION

a Salem company

304-363-6900

A recognized leader in
the design and instal
lation of electrical sys
tems and apparatus for
coal preparation and
handling facilities,
West Virginia Electric
provides quality work
manship and modern tech
nology throughout each
phase of every project.
An essential element of

this technology is the
supply of computerized
controls and instrumen

tation to assure the
highest degree of
efficiency.

P.O.Box 1587* 2011 Pleasant Valley Road • Fairmont. West Virginia26554
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MT. VERNON COAL TRANSFER

The Right Choice.

• Located at mile post 828, Ohio River, Mt.Vernon, Indiana
• Direct rail service byCSX

• Capable ofhandling up to 115 air unit trains
• Stockpile space available up to 60,000 tons
• Capable ofblending coal

• Transloading capability up to 4,000 tons per hour
• Knowledgeable and experienced staff to provide you with

premier customer service

• Close proximity to Illinois, Indiana, and Kentucky coal fields
• Competitive rail rates from Powder River Basin

For More Information Contact:

Kevin Laikin 918/592-7249

Sales: Operations:
Kevin Larkin Southwind Maritime Center

Telephone: 918/592-7249 BluffRoad, P.O. Box 742
Fax:918/582-8421 Mt. Vernon, IN 47620

Telephone: 812/838-5531



Here's a cable
job-engineered

...Okocord
To gel the best investment for your mining cable dollar,

specify OKOCORDs. For years Okonite has made them to provide
the reliability you need in all mining applications.

For service, price and delivery contact:

CHICAGO

1350 Shore Road

Naporvillo. Knob 60563
Phono: (708)961-3100

FAX: (708)961-3273
DonaldW. Martin. V.P. Central RegionSales

Jeilrey F. Klein. D-strict Manager
Robert A Martin. Sr. Sales Representative

Jim Caccia. Sales Representative

ST. LOUIS

K L Building, Suite 1-100

10805 Sunset Ollice Drive

Sunset Hills. Missouri 63127

Phono: 314 1965-8135

FAX • (412) 741 4620

Leonard T. Nystrom. District Manager

CINCINNATI

1350 Shore Road

Naperville. Illinois 60563

Phono: (513) 771-2122
FAX: (708) 961-3273

W. Neil Giles, District Manager

DETROIT

21800 Haggerty Road. Suite 105
Northvitle. Michigan 48167-9051

Phone: 313 / 349-0914

FAX - (313) 349-3710

Frank Dixon. District Manager

OKONITE

MILWAUKEE

2421 North Maylalr Road

Milwaukee Wisconsin 53226

Phone: 414/4764550

FAX (414) 476 0768

Robert J. Rabay. District Manager

Michael J. Woll. Sales Representative

PITTSBURGH

Avenue "B"

Buncher Industrial Park

Lectsdalc. Pennsylvania 15056

Phono: 412/734 2503

FAX (412) 741-4620

Kenneth D. Benner, District Managor

Konnoth L. Woodrick. Solos Rep.

THE OKONITE COMPANY. RAMSEY. NEW JERSEY 07446
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ESKENAZI & FARRELL

ASSOCIATES

175 W. JACKSON BOULEVARD

CHICAGO, ILLINOIS 60604

(312) 939-1664

'STRUCTURAL ENGINEERS TO THE

COAL INDUSTRY"

ARMATURE WORKS, INC.

ReivuuzeU cuul ReluuldeM cy
ELECTRICAL EQUIPMENT

1439 1441 NORTH ELM PO BOX 426 CENTRALIA. ILLINOIS 62801

WATTS 1-800-231-1951 618-532-1951
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Mapco Coal, Inc.
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White County Coal Corp.
Carmi, Illinois



FOR INFORMATION ON MINING TRUCKS, PARTS AND THE
RIMPULL PRODUCT LINE CONTACT:

Marissa Service Center
Providing local parts and service to our customers in

Southern Illinois, Missouri and Western Kentucky.

RSmpull
Box 128, Junction 13 & 4 Hwy,, Marissa, Illinois 62257

Phone 618-295-2326

When you call

SCHROEDER INDUSTRIES
You get reliable...

Full Service
• FACE DRILLS AND OTHER DRILLING EQUIPMENT

• HYDRAULIC FILTERS AND CIRCUIT TESTING EQUIPMENT

• PERSONNEL CARRIERS' BELT TENSIONERS

I N D U 5 T R IRS

Nlchol Ave.. Box 72, McKees Rocks. PA 15136 (412)771-4810
Fax (412) 771-1320 Telex 812544 AnAlco Industries Company
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Count On
MSA.

Count on MSA for more than just
quality protective products. Count on us
for help in training your employees in
properproduct useand care. For local
stocking and nationwide service and
repair facilities. And for the kind of help
you need in dealing with local, state and
federal mining regulations. And it's all
just a phone call away.

To learn more about the more than

4,000 MSA products for miners' protec
tion and the kind of customer service

you've come to expect from an industry
leader, call your nearest MSA stocking
location at (314) 872-9331. Or write MSA,
2053 Congressional Drive, St. Louis,
MO 63146.

'iU

198



OUR FIELD!

manufacturers of coal
cutting equipment to meet

all conditions

As a pioneer in the manufacture of coal cutting
equipment, we have had the opportunity to work
with mine operators throughout the country and
appreciate the cooperation they have given us. We
feel the entire mining industry has benefited from
this working relationship. CINCINNATI, with years of
experience and a highly trained staff of engineers,
researchers, metallurgists and production experts, is
looking forward to the future of this growing industry.

illlHINIHII
THE CINCINNATI MINE MACHINERY COMPANY

Cincinnati, Ohio 45225



MINING ENGINEERING

GEOLOGY

ECONOMICS

VALUATIONS

COAL UTILIZATION

TEL 7082973500

FAX 708 2970217

2340 RIVER ROAD

DES PLAINES,ILLINOIS 60018

Linking Product and Customer.

"With Compliments"

Workman Developments
Forks-of-Coal Industrial Park

Alum Creek, West Virginia 25003

Telephone: (30A) 756-9901
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It's The Perfect
Underground Mine.

201

coal scam seven feel high,
diO(eeldeep.100% -black

i<i gold" with notraceof rock.
The reserves rangefor miles.

Water and methane are

absent. Geological condi
tionsarc ideal. High Bill,

virtual!) no sulphur, and

a slope directly intothe
power plain The perfect

site to extract the precious

commodity—COAL.
Where is ibis mine? Thai's

the catch, h does not exist,

No coal mine in the world can

mast having all of these con

ditions. That's wh\ we're here.

lickhoff Corporation. We engi
neerand manufacture more types
of longwall shearers than anyone

else 10 perform under the toughest
mining variablesall over the world

linlay mosl of our shearers are com

puterized with remote controlfor added
safely Why so many types?Just like a

human fingerprint even mine isdifferent
and Kickhoff technology, backed hy IJi years

ofexperience, is there togelthe highest produc-
on possible Kickhoff Corporation. 200I'ark West

Drive. P.O. Box 2000. Pittsburgh. PA Ii2.si)

£l£kJiaff
Eickhoff Corporation



HEWITT-ROBINS
• Vibrating Feeders
D ELIPTEX® heavy-duty standard
and custom-designed feeders
D New VAREX SR Variable Rate Feeders

• Vibrating Screens
• VI BR EX* inclined, • ELIPTEX"
horizontal, I 1 GYREX® 4-bearing
inclined, D extra-heavy-duty
scalping and • custom-designed screens
• Coal Processing Equipment
DELIPTEX® dewaterizers, • VIBREX
scalping and sizing screens
• Car Shakeouts

• Heay-duty cartop shakeouts and
• limited-duty trackside shakeouts
for coal, ore, and chemicals
• Crushers and Plants
• Jaw, C cone, • impact, • hammermill
and [Iroll crushers and • portable crushing
plants

• Conveyor Idlers
• TUFFGARD® Urethane Wear Products
• TUFFDEX® Modular Urethane Screen

Panels ^—^

Hewitt (@) Robins
HEWITT-ROBINS CORP.

Box 23227 270 Passaic Ave
Columbia SC 29224 Passaic NJ 07055
803-788-1424 201-777-5500
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MIDCO SALES & SERVICE
DIV. MIDCO EQUIPMENT CO.

ST. LOUIS. MO.

314 872-8440

*

REPRESENTING:

GRADALL HYDRAULIC EXCAVATORS
PAYHAULER

PIONEER ENGINEERING

TEREX

SIEMENS
Nobody can handle your electrical needs any better!

Power • Control - Distribution - Automation

Siemens Energy
&

Automation, Inc.

1111 Plaza Drive

Schaumburg, IL 60173

(708) 330-4300
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MEN
"WORK!

(Yours &Ours)
Gooding people work
hard to keep your
people sup- ,-' -
plied with eg:!>'• \
the mining '$$&gA
products
and services
they need for max
productivity.

Now, one call to
Gooding is all it takes
to put you in touch with
the complete line of rugged
Dayco* mining products.
Hose assemblies—couplings

*••• - ' '•» unique Dayco
Stecko' coupling system—and
the newest addi- - - - -,- -JPS
tion to the Dayco ii . -^y,-
coupling line, *
Bite-The-Wire. Dayco

coupling machines
and power transmis

sion products, too.
And you can depend on

Gooding design, installation

and service experts to
help solve your

mine equipment
problems.

So, for top
quality products
and skilled,
responsive
service, call
Gooding—
today!

Gooding Rubber Company
1200 S Blakeiy St 411 E Plain!letd Rd
Benton, IL 62812 LaGrange.IL60525

618-435-8104 312-354-2270

Dayco, mining products
as tough as the men and
machines
that do
the job DAYCO

Service... our first consideration for more than 50 years.
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GEOLOGY

ENGINEERING

• MARKET RESEARCH
• ENVIRONMENTAL

• ACQUISITIONS

• EXPERT WITNESS
• VALUATION

SjAfiS_ENQJN_E_ERif\q Servjces, Inc.
5457-B BIG TYLER ROAD, P. O. BOX 7028

CROSS LANES, WV25356
CORPORATE OFFICE(304) 776-5430

GEOLOGIC/ENGINEERING GROUP (304) 776-6660

Where coal is ... We are!

The largest independent partnering distributor of replacement bearings,
power transmission components, electrical products and related specialty
items in the United States. Our experienced bearing and PT specialists
are backed by a computerzied inventory network reaching coast to coast.
Call us for all your bearing application needs.

2)IJ® Bruening Bearings, Inc. ©•!© Bearings, Inc.
ILLNOIS

Alton (618)462-8818
Decalur (217)429-0300
Granite City (618)451-0166

MISSOURI INDIANA

Fenton (314)343-6220 Latayette (317)447-0546
Jeflerson City (314)635-7971 Terre Haute (812)238-1611
St. Louis (314)553-0837

KENTUCKY
Paducah (502) 442-6331
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GAULEY SALES company
1202W. Blakley
Benton, IL 62812

(618) 438-8000-Office
(618) 435-2229-FAX

Specialists in
Replacement Parts

For Underground Mining
Equipment for

Over Thirty-Five Years

"Our tradition is quality and service'

Other Locations

Hico, WVA (304) 658-5201
Logan, W VA (304) 752-2066
Washington, PA (412) 228-8870
Providence, KY (502) 667-2001
Robinson Creek, KY (606) 639-4335
Oakwood, VA (703) 498-4526
Price, UT (801) 637-3236

24-Hour Service
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AIR FILTER AND EQUIPMENT

CORPORATION
Manufacturers Representatives

GENERAL OFFICE & WAREHOUSE

2300 NORTH KNOX AVENUE

CHICAGO, ILLINOIS 60639

(312) 486-8010

herring tin Itfining -Jndustrg

Since 1929

AIR POLLUTION CONTROL EQUIPMENT

CENTRIFUGAL FANS

POWER ROOF VENTILATORS

LOUVERS AND DAMPERS

SOUND CONTROL EQUIPMENT AND ENCLOSURES

AIR FLOW MEASURING STATIONS

HEATING AND VENTILATING UNITS

AIR FILTRATION

CLEAN ROOMS

ENGINE AND COMPRESSOR INTAKES

REPLACEMENT AIR FILTERS

Environmental Specialists

Air Cleaning • Dust Control • Odor Control

Sound Control • Ventilation and Air Conditioning
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TRULY A GEAR LUBRICANT

DESIGNED FOR SUPERIOR

PERFORMANCE IN

LONGWALL EQUIPMENT

SALES OFFICES

KANSAS CITY, KS
MARION, IL

HUNTINGTON, WV

WAYNESBURG, PA
PHILADELPHIA, PA

913-422-4022

618-997-2302

304-523-3716

412-627-3200

215-533-1400

CENTURY LUBRICATING OILS, INC.

208



COAL AGE SERVICE

CORPORATION
P. O. BOX 250

WEST FRANKFORT, ILLINOIS 62896

(618)937-4645
FAX# (618) 937-4649

EXPERIENCED REBUILD AND REPAIR OF

MINING EQUIPMENT
CUSTOM DESIGN OF SPECIALTY ITEMS

TO MEET YOUR NEEDS

incorporating

Anderson Mavor
a division of

National Mine Service Company
P.O. Box 191, Mine Road
Nashville, Illinois 62263

Duke Snyder
Division Manager

Dave Coffman Doug Ralph
Operational Engineer Sales Coordinator

Shop: 618 327-3095
FAX: 618 327-4211
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Rite Crete

Concrete Products
Division of Woodruff Supply Co., Inc.

CEMENT PRODUCTS FOR THE COAL INDUSTRY . . .

Manufactures of

50 lb. Rite Wall - Same as IMberbond. Block-bond, Quick Wall, B-Bond,
bag Strong Seal. Bur I Bond. A fiberglass reinforced surface bonding

mortar to construct and seal stopping walls and overcast. A dense
impact resistant sealant with high compressive and flexural
strengths. MSliA Acceptance * IC 99.

50 lb. Plaster Wall — A special engineered mixtures of plaster *
bag fiberglass that reduces skin irritation. Same high Com

pressive strengths as the cementations products. MSIIA Ac
ceptance » IC 99/ I.

4 Cubic Kite Crete nine Seal — A special blend of mineral wool and ce-
ft. bag merit. Provides permanent resilient and protects against the

hazards of sloughing and crumbling. Same as Unisul Mine Seal. May
be used in Unisul Spray machine. MSHA Acceptance * IC 99/3.

40 lb. Kite Crete nine Seal Lite —Special Lite weight mixture of cement
bag an vcrmiculite. used to seal any mine strata to prevent air loss.

Same as Mandoseal. Zonelitc and Strong Lite. MSI1A Acceptance * IC
99/4. (available either Plaster or Cement)

50 lb. Redi nix nine Sealant — A special redi mix Fiberglass rein-
plastic forced sealant to repair and construct stopping walls. The
bucket only redi mix Fiberglass reinforced sealant. MSHA Acceptance

* IC 99/2. (same as Michael Walters Stop-It or Cclitite Mine Sealant)

45 lb. Rite Crete Gunite nix —fiberglass reinforced for sealing ribs and
bag roof.

Rite Crete Fiberglass Reinforced Crib Blocks — Special
engineered Blocks that will not shrink and that make perma
nent cribs and roof support.

Pre-Packaged Bagged
Concrete Mix Traction Sand
Mortar Mix Portland Cement

Mortar

Sandblasting Sand

Jim Atterberry, Sales Representative of Illinois
WE CAN FURNISH ALL YOUR CEMENT NEEDS . . .

PLANT AT Warehouse At

Madisonville, KY Benton, IL
502-825-1392 618-439-9451
502-821-3247
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WOODRUFF SUPPLY CO.

INC.

Benton, Illinois Madisonville, Kentucky

(618) 439-9451 (502) 821-3247

Aeroquip Mom: 6cfittings Plastic Pipe tx fittings

Band-It Strapping Material Plymouth Tapes

How Saws 6c Blades Pit link Belt Roller Chain. Shuttle Car

J.11. Braswell U-Jolnts feeder Breaker. Owens IX Stainler

Brown Plastic Brattice PVC Pipe 1ittings

Chain Moist Red Oxide Paint

Chalk *I«IB Rome Mining Cable

Clevis Cir.it> Hooks « Slip Hooks. Etc Rope Dogs - %-%"

Connecting Wire tx Shot tire Cable Safety Cans —5 gal.

Crosby Rope Clip s. Etc. Security Light — Quartz *C Mercury

Discharge. Suction 6eRock Dust Hose Shawmut Euses

Distilled Water Skirt Board Rubber

Dixon Valve « Couplings so Cable

Drinking Wain Stainless Worm Clamps

Dust Baps. Powder « Tools Bags Steel Pipe — Grooved 6c Threaded

Electric Chain Saws Steel Shelving « Bins

Electrical Cable Cullers Templeton Renly Mechanical 6C llydr. Jacks

Electrical Connectors Track Bolts «c Spikes

General Electric Ballast Trolley Splices 6e Wire Mangers. Etc.

Quslin Bacon Mechanical Pipe Eittii gs Turnbuckles

Hose Conduit & Trolley Wire Guard Union Carbide Batteries 6c Brake fluid

Lighting - Mine Machine Headlight t nion Shuttle Car ee feeder Chain

Mechanic Wire Water Dummy Filler Guns

Metal Drain Pipe Wayne Sump Pumps

Mine Rewire Cable SB Wellman Clutch Disc

Mine Spray Hose- West Virginia Armature Company

Mine Vent Tubing Westinghouse Light Bulbs

Mining Machine Parts. Inc. Whitney Blake Telephone Cable

naphtha Wire Rope

Pandull Electrical Connectors Wire Tie

Plastic Drain Tile Wood Fitrer

Plastic and Jute Brattice ZEP Hand Cleaner

Jim Atterberry, Sales Representative of Illinois

MANUFACTURERS OF:

Shuttle Car. Feeder Breaker Flights

Rite Crete Products - Mine Sealent Products
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FOR ILLINOIS
COAL OPERATORS,
COAL PREPARATION
MEANS
ROBERTS & SCHAEFER!



Since 1903 Illinois Basin coal operations have looked to Roberts &
Schaefer Company to improve the marketability of their product.

In recent years more mines have turned to R&S for their coal preparation
and bulk materials handling systems. The reason? Operators know they
can trust the profitability and reliability of R &S Value Planned systems.

Planning a new or up-graded preparation plant or materials handling
facility? Check with the leader. Check with Roberts &SchaeferCompany.

H^E
u

ROBERTS & SC

120 South Riverside Plaza • Chicago, IL 60606 • Ph. 312/236-7292
2790 Mosside Blvd. • William Perm Plaza

Monroeville, PA 15146 • Ph. 412/373-8020
The International Center • 5225 Wiley Post Way • Suite 300

Salt Lake City, UT 84116 • Ph. 801/364-0900

K/JCtSCsV,



We're Equipped
Producing coal safely is why

we stress the importance of
operating the equipment
correctly. At underground or

surface mines. Consol

employees are trained to
know the best use of mining
equipment is its safe use.
CoriMiliilnlton Coal Co.

Mid'Conlinrnl Krpgion
St. Louis, MO 63141

(314) 275-2300
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Compliments of

MINIM* ILICTHICAL

MADI&ONVILLI. KY.

INSIDE KY 502-821-2889

OUTSIDE KY 800-735-3726

P.O. DRAWER 665

548 SOUTH MAIN ST.

MADISONVILLE, KY 42431

YOU HAVE THE SAFEST WITH

COLUMBIA
ROCK DUST

becauso:

• Columbin Rock Dust has the lowest
silica content of any rock dust pro
duced in the Midwest.
• Columbia Rock Dust exceeds all
quality requirements specified by the
U. S. Government and by the Dcpt. of
Mines and Minerals of the State of Illi
nois. Produced at Valmeyer, Illinois.

"Buy Columbia ... Be Sore of fhe Best"

COLUMBIA QUARRY CO.
Producers of Industrial and Agricultural Stone

P.O. Box 128 Columbia, III. 62238 Phone: (618) 281-7631
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MINE SUPPLY

- CO. —

Offering A Complete Line
Of Mining Supplies

Flygt Submersible Pump & Repair Center
• Peabody ABC Ventilation Tubing-Rigid and Flexible,

Brattice Cloth, and Ventilation Fans
• Wilden Pumps and Parts
• Steel Pipe and Fittings
• Hughes (McSweeney) Twist Lock Drill Steel
• Williams Hand Tools
• Dayco Industrial and Hydraulic Hose and Fittings
• Trident Hydraulic Adapters
• Dixon Hose Fittings
• Victaulic Couplings and Groove Fittings
• Leschen Wire Rope and Slings
• Hartzell Ventilation Fans
• Electrical Wire, Cable and Electrical Tape
• Campbell and Crosby Chain and Fittings
• Mining Boots and Clothing
• Valves and Fittings
• Eaton and Harrington Hoists
• Collins Miners' Axes
• Ames Shovels

• Varel Mfg. Mining and Oil Field Bits
• Enerpac Hydraulic Tools

"WE WANT TO SERVE YOU"
618-242-2087

1703 Shawnee, Mt. Vernon, IL 62864
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SALES • RENTALS • PARTS • SERVICE

FOR ALL YOUR MINING AND COAL PREPARATION
EQUIPMENT NEEDS

CONSTRUCTION MACHINERY CORP.

Marion, Illinois 62959
PHONE: 618 + 993-2299

ILL. WATS: 800 + 642-6606

Allis-Chalmers Crushing & Screening Equipment
Kawasaki Loaders Dart Trucks Allison Transmissions
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GEOTECHNICAL ENGINEERING

ENVIRONMENTAL/WASTE MANAGEMENT

STRUCTURAL ENGINEERING

TRANSPORTATION ENGINEERING

MATERIALS TESTING

HYDROLOGY/HYDRAULICS

SyPW

HANSON
ENGINEERS

IINCORPORATED

J52S_a)UUIJ«IU-SlBtU-"JP-a!>)C£!tLIlJLU;i0!S.62Zfliz2886 B_21?/Z88-2«.M
2SW-.w_wU.0W KriOLL5_«U^«JC0SJA_JUJyO!S_6.16U^L!2-a-"Jtf'.,/.C.2ij:0ZUZ

U1S E. SIAIE SIRCEI BROCKFORD. ILLINOIS 6IIO4-I021 B 8IS/90S-S0OO

601 South 10th Street
Mt. Vernon, IL 62864
Phone (618) 244-5353

SERVING THE MINING INDUSTRY

WITH COMPLETE STOCKS OF

• BEARINGS AND OIL SEALS

• V-BELTS AND PULLEYS

• ROLLER CHAIN & SPROCKETS

• ELECTRIC MOTORS & DRIVES

• GEAR REDUCERS & COUPLINGS

• GOODfYEAR CONVEYOR BELTING
&HOSE
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Krebs Cyclones for
all your coal preparation
requirements.
Krebs Cyclones offer reliable, low maintenance
performance for all Classifying. Heavy Medium.
and WaterOnly applications.
Krebs' experience and reputation are your
guarantee that Krebs Cyclones will make the
separations required to give high recovery of
your coal values and assure the profitability
of your coal preparation system.

1205 Chrysler Dr., Menlo Park, CA 94025 \f ^3
Tel: (415) 325-0751 FAX: 415-326-7048 "Vf-

Cable: Krebsengrs-Menlo Park ENGIN
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Clean coal is a top priority issue of the '90's and Roberts & Schaefer Company
has the technology to meet the challenge.

No other company has more experience in the areas of coal preparation and buik
material handling. Since 1903 R&S has completed over 3,000 large scale contracts
in serving the coal mining, mineral and power generating industries.

Contact R&S and benefit from our

expertise in solving coal preparation
problems.

120 South Riverside Plaza • Chicago, IL 60606 • Ph. 312/236-7292
2790 Mossido Blvd. • William Perm Plaza

Monroovillo, PA 15146 • Ph. 412/373-8020
The International Center • 5225 Wiley Post Way • Suite 300

Salt Lake City, UT 84116 •Ph. 801/364-0903 mttt^ \ ®

ROBERTS & SCHAEFER
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THERE'S
NO STOPPING US.

America's major industries

depend on us

to deliver on time

and often on short notice

over 800 name brands

and 40,000 different products.

So the whole notion

of stopping is something

we just never consider.

WmFAIRMONT
g SiSUPPLY COMPANY
P. O. Box 1388. Mi. Vernon. IL 62864 (618) 244-5344
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cupreme Quality
an

PENNZOIL
.^LubricaU^

PENNZOIL

QUALITY LUBRICANTS

FOR

COAL MINES
HYDRAULICS AND SPECIALTY FLUIDS

GEAR OILS AND TRANSMISSION FLUIDS

LONGWALL FLUIDS

SPECIAL GREASES

FOR EVERY APPLICATION

QUALITY • SERVICE • DEPENDABILITY

Let us solve your lubrication problems.

Call or write: Pennzoil Products Co.
Commercial/Industrial Lubricants
201 N. 4th St.

Marion, Illinois 62918

Phone: 618-997-6518
Toll Free: 800-843-8910

223



Connellsville's
been raising
production

Since

MINE SLOPE EQUIPMENT

Mine Slope Hoist Systems

Slope Hoists Controls

Catenary Rope Supports
Barney Cars

Surface & Mine Level Turnouts

Slope &Knuckle Roller Assy's.

Vertical & Horizontal Sheave Assy's.

Hoist House & Foundations

PORTAL SHAFT EQUIPMENT

Mine Portal Elevators

Emergency Escape Systems

SUPPLY SHAFT EQUIPMENT

Shaft Steel &Guide Systems

Man &Material Cages

Man &Material Cage Counterweights
Landing Chair Systems
Headframes

Headframe Sheaves

Service Hoist & Controls

1901

PRODUCTION SHAFT EQUIPMENT

Shaft Steel 8 Guide Systems

Production Skips & Scrolls

Surge Hoppers

Plate Feeders

Skip Measuring Hoppers

Skip Load Chutes 8 Gates

Dump Cleanup Skip Systems

Mine Car Trip Feeders

Mine Car Scales 8 Car Stops

Mine Car Rotary Dumps

Headframes

Headframe Sheaves

Skip Hoists 8 Controls

Equipment That's Engineered, Manulacturod and Installed to Fit Your Needs.

"Stt | Connellsville Corporation
CONNELLSVILLE, PA. 15425 i"! PHONE (412) 628-8000
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The Wescott Bushing
Makes the Difference.

...because it's

forged, not cast,
from 11-14%

Manganese Steel.

Specify
The Wescott Bushing
for dragline and shovel repairs.

Sendfor our literature on thefinest wrought
ManganeseSteelBushingsavailableanywhere.

Wescott Steel Inc.
425 Andrews Rd., Trevose, PA 19047 (215)364-3636
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MINE ROCK DUST

Uniform Quality

Prompt Shipment

Produced from an

extensive deposit of limestone that is

exceptional in its purity.

Taken from an underground mine, eliminating

all possibility of foreign contamination.

MISSISSIPPI LIME COMPANY
ALTON, ILLINOIS
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THIS COLUMN FLOTATION UNIT
PAID FOR ITSELF IN 90 DAYS.

And here's why.
You're probablyalready con

sidering column flotation. Maybe
it's the space savings. Maybe the
higherefficiency and highergrade
product. Maybe you just can't see
repairing your mechanical unius
one more time. Whatever the
reason, you know that column
flotation makes good sense.

You could probably build your
own. And it would probably
work. But it wouldn't work like a
Flotaire from Deister.

Ten years of R&D.
Column flotation isn't aseasy

as it looks. We know, because
we've spent the last ten years
perfecting it. Our first units
worked, but ten years later they
work even better. In fact, one
large copper mine, now using the
Deister column, told us that it
paid for iLself in90 days.They've
ordered eight more.

Start-up support
from day one.

And when your Flotaire is
ready for start-up. a real, live
person will arrive to assist. Your
Deister representative is someone
who has specialized for
years in your mineral,
and knows the Flotaire
inside out. He'll get you
running at peak capacity
right now.

The DeisterConcentrator Company. Inc.
P.O. Box I. 901 GlasgowAvenue. Fort Wayne. Indiana46801. (219)424-5128.Telex23-2428. Telefax219-420-3252.

, Sala International AB S-73300Sala. Sweden-Tel • 46/224l3220-Teleic7S36SAlAS-Teletax . 467224-169 SO
i Licensee for manufacturing and sales ol Flotaire in many countries outsido North Amorica

Bitented worldwide with additional patent, pending
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Proven results
with Flotaire.

Wc have over 40 Flotaire units

operating around the world.
Nobody else has built and
installed anywhere near that
number. And they're floating
copper, coal, phosphate, lithium,
gold, sulfur, silica, lead, and
moly. It's no boast to say that we
know more about column flota
tion than anyone.

So don't kid yourself that
building your own will save
money. Maybe a home-made unit
will cost less titan a real Flotaire

up front. But nothing is expensive
when it pays for itself. Call
Deister now and get the whole
story.



MINING CONTROLS, INC

NEW OR RECONDITIONED EQUIPMENT

BUILT TO YOUR SPECIFICATIONS

UNITIZED SUBSTATIONS - PORTABLE AND STATIONARY
UNDERGROUND POWER CENTERS • AC/DC
SECTIONALIZING EQUIPMENT
DISTRIBUTION CENTERS

STARTERS - HIGH AND LOW VOLTAGE
CONNECTION BOXES - 5KV THRU 38KV
TRANSFORMERS - DRY AND OIL-FILLED
POWER FACTOR CORRECTION CAPACITOR SWITCHGEAR -
STATIONARY OR SKID MOUNTED

MORA APPROVED
UGHTING SYSTEMS

STANDARD PRODUCTS

• LOAD BREAK SWITCHES
' MINE LIGHTING SYSTEMS

• MINING MACHINE LIGHTS

• GROUND MONITORING DEVICES

- HIGH AND LOW VOLTAGE

' LOW VOLTAGE CONNECTORS

• HIGH VOLTAGE CONNECTORS

• REVERSING SWITCHES

• PERMISSIBLE ENCLOSURES

• PERMISSIBLE PUMP STARTERS

• CABLE STRAIN CLAMPS

At Mining Controls, Inc. (MCI)
buildingquality electrical equipment

tor the mining industry is not just a

side line, it's our business. Our

26,000 sq. ft. facility provides jobs

for (80) skilled welders, electricians,

transformer assemblers, engine

ering and other support personnel

who take great pride in giving our

mining customers the very best in

equipment and service.

LOW VOLTAGE CONNECTORS
6CO/I00O VOLTS

WE BUY USED ELECTRICAL EQUIPMENT

FAIR PRICES - CALL US BEFORE YOU SELL

r

MINING CONTROLS

P.O. BOX 1141 •8ECXLEY. WV 2S102 . (304) 252-6243
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(JJ) has the right
Continuous

Centrifugal Dryer for
the job you have to do

;.-

MODEL VC-48

Continuous vibrating
centrifugal dryer,
shown here, is the

newest CMI dryer.
Write for complete
details. No obligation.

Various size CMI Dryers are available to de-water

coal and other granular materials to as low as 2%

surface moisture and 99.5% recovery of solids. Ca

pacities, for example, up to 170 tph of 1 Vt" x 28

m coal.

Write for complete details.

CENTRIFUGAL & MECHANICAL INDUSTRIES, INC.

146 PRESIDENT STREET . SAINT LOUIS 18, MISSOURI
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fl OHLER MANUFACTURER OF FACE
CONVEYOR MOTORS
ELECTRIC MOTOR REPAIR

AUTHORIZED DISTRIBUTORS FOR:
• ABB-Drives

• Baldor- Motors

• Century- Motors
• Federal Pacific - Transformers

• Inpro Seal - Bearing Isolators
• Louis Allls - Motors and Drives

• Payne Engineering -Solid State Starters
• Teco - Motors

• Widelite-Lighting

WARRANTY AND SERVICE CENTER FOR:
• ABB-Drives

• Baldor

•Century
• Louis Allis

• Siemens

• Teco

Water Cooled AFC Motors

to 700 HP, 4160 Volts

SERVICES

• AC & DC Motor Repair
• AC & DC Drive Repair
• Babbitt Bearing Rebuilding
• Complete Machine Shop
• Dynamometer Testing
• Epoxy Seal' - Sealed Insulation

System of MIL-M-17060 & IEEE-429
• Metallizing
• Motor Redesign, Rebuilding, &

Conversions

• Predictive Maintenance

MTI QUALITY - ALWAYS COST EFFECTIVE

MOHLER TECHNOLOGY, INC., 2355 EBY ROAD, BOONVILLE, IN 47601
24 HOUR EMERGENCY SERVICE

812-897-2900 FAX:812-897-2686 TOLL-FREE: 1-800-258-5258
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LIS
mum

The Levinson Steel Company
P.O. Box 341 • Greenville, KY 42345

502/388-3971

502/338-5617 FAX No.

THE LEVINSON STEEL COMPANY

Plate: A-36, T-1 (A-514), Corten, AR360, AR400, AR500, Floor Plate

SHEETS, BEAMS, ANGLES

CHANNELS FLATS & ROUNDS

Pipe — New a Used
1/8-IN TO 48-IN.

Expanded Metal and
Bar Grating —Tubing

Used a Surplus Material
ol All Types

COLD DRAWN ROUNDS &

SQUARES 1018, 1045,4140

Shearing. Sawing,
or Flame Cutting

CRANE SERVICES PROVIDED

CALL TOLL FREE 800/462-2377

Only Helwig offers

Red Top Brushes

Constant Pressure
Brush Holders

Helwig Quick
Disconnect
Terminals

A IHELWI
CRRBON

PRODUCTS, INC.

8900 W Tower Ave. • Milwaukee. Wl 53224-0400 • 414/354-2411 • FAX 800/365-3113
Customer Service: 414/354-0886
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ASCO

Associated Supply Company

932-3114

200 So. Taft Street

West Frankfort, IL 62896

*JMD —Complete Line of Ventilation Systems

Headquarters for

GOODYEAR TIRES

MINE TIRES

OFF-THE-ROAD TIRES

TRUCK AND BUS TIRES

INDUSTRIAL TIRES

Complete Lines of Auto —Farm —Truck Tires
and Tubes

Recapping and Repair Service —Highest Quality
Complete Road Service

•

BRAD RAGAN, INC.
(Nationwide Tire Service)
GIANT TIRE SPECIALISTS

430 North Dlrksen Parkway 3805 N. Main 630 East Linn St.
Springfield, IL 62702 East Peoria, IL 61611 Canton, IL 61520
Phone: 217/528-5617 Phone: 309/694-3191 Phone: 309/647-3538
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When you're between
arockand ahard place

Relyonthe world's most
experienced explosives company.

In our business, there's no second chance to get il right.
Whether thejob isquarrying, construction, or milling,
blasting is a critical step in the process.

Quality productsand service. Qualified and experienced
people. That's whatmakes ETIExplosives Technologies
International a world leader in the field.

A full lineof packagedand hulk products,and a full range
of blasting services, keeps ETI on the job with you. Safe
and efficient explosives technology is what has gone into
our line of quality products for nearly 200 years.

Whatever your blasting job calls for. call ETI or one of
our distributors. We have the products, the service, and
the people to keep you on schedule and to get it right
the first time.

EXPLOSIVES

TECHNOLOGIES

•>* INTERNATIONAL

We'll Help You Call The Shots.
In Ihr U.S. (K(K»255 H.W4 In Canada (416) 567-1114
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CEtUTBAL ILLWJOIS j

PUBLIC SERViCE COMPAIVY
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Illinois Coal

helping CIPS generate
electricity for you

Coal mining is hard work. And it's
important work,because the coal
Irom Illinois' mines helps CIPS
make electricity lor over 300.000
customers in central and southern

Illinois.

CIPS is committed to Illinois coal.
In 1990. CIPS bought 3.5 million

tons of Illinois coal at a cost ol

almost 127 million dollars' In fact,

about 30 cents out ol each dollar

youpaidfor electricity wentto buy
coal.

Using Illinoiscoal is good lor us
all. Coal has an enormous impact

on our economy. It helps support

jobs, businesses, schools, even
communities! That's why, at CIPS
we work hard at supporting Illinois
coal and all it means to the
people ol our state.

So. the next time you Nipa
switch, think about where it all

begins . . . right here ... in the
coal mines ol Illinois.



p
STOCKS...

Electrical & Electronic
Wire & Cable, Voice & Data

Equipment and
Telephone Apparatus

We have it all!

AWffliE
Wiring Systems Specialists

Data • Voice»Video»Energy

(314) 423-6161
1-800-325-4094

9449 Aerospace Dr., St. Louis, MO 63134

••1992 Anixlor Bros.. Inc.
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Electric Motor Repair

mm

• AC/DC motor repair

• Dynamic balancing

• Metallizing
• Dynamometer testing with digital readout

• Core loss testing

• Surge testing

• Water jacket testing

• Pump repair

• Complete machine shop
• Vacuum pressure impregnation

• Epoxylite V.P.I and resin

• Epoxylite incapsulation - available
• Meets I.E.E.E.-429 short term water

immersion test

24 Hour Emergency Service

502-835-2373 502-835-2108

USA 1-800-628-1856

Ashby Electric Co., Inc.
Madison St., P.O. Box 55

Scbrce. KY 42455
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Birmingham Bolt Company
Kentucky Division

P.O. Box 591

Madisonville, Kentucky 42431
(502)821-6635

*

Birmingham Bolt Company

Marion Division

809 Skyline Drive
Marion, Illinois 62959

(618)993-2611
*

Birmingham Steel Corporation
P.O. Box 1208

Birmingham, Alabama 35201
(205) 985-9290

* * *

SPECIALIZING

IN ALL

MINE ROOE SUPPORT

PRODUCTS

237



Get up to 20% greater
processing capacity without

giving up separating
efficiency.

Thanks to the new Deister HP

27 Series Cyclones, you can boost
your processing capacity by as
much as 20% — without losing separating
efficiency.

The secret? Deister uses an involute feed

configuration that reduces the extreme
turbulence found with traditional tangentia
feed cyclones. This design converts the
energy of the cyclone feed to centrifugal
force more efficiently, which allows greater
processing capacity.

For maximum wear reduction. Deister

Silicon carbide inlet adaptor liners available.

U offers ceramic-lined feed

J ^f i"*"^ adaptors and overflows. All
cyclone sizes are available

with ceramic lining, and urethane-lined
cyclones are offered in 10" and 14" inside
diameters.

In addition to the new HP Cyclones,
Deister will continue to service and stock

parts for its complete line of traditional
classifyingand HM Cyclones. Call or write us
for additional information.

Deister HP 27 Series. Available in 10", 14",

20". 24". & 28". A new twist in cyclones.

DEISTER
The Deister Concentrator Company, Inc.

RO. Box I. 901 Glasgow Avenue. Fort Wayne. Indiana 46801
|2I9| 424-5128. Telex 23-2428.

Telefax 219-420-3252.
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HOLLOWAY DEEP TILL, INC.
OUR SOIL - OUR STRENGTH

DEEP TILLING CONTRACTING

COMPACTION ALLEVIATION

ROCK REMOVAL FROM RECLAIMED SOIL

PLANTING AGRICULTURAL CROPS & TREES

ROUTE #1 SPARTA, IL 62286 618-443-5010
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<£b CINCO
COAL INDUSTRY CONSULTANTS, INC.

P. 0. BOX 4345

WHEATON, ILLINOIS 60189-4345

TEL/FAX: (708)858-8673

BUILD BETTER MINING LINES WITH MIDWEST STEEL

Midwest Steel has worked with the mining industry for more
than 30 years. We're stocked and ready to

deliver everything you need — from new and relay
rail to a full range of accessories, including bolts, spikes,

steel ties, crosstics, frogs, switches and turnouts. Wc also
have the erected turnout -- for safer and quicker

installation, we've assembled 27 component
parts into a finished product.

MIDWEST
STEEL

a UNRIndustries Company

Call our Granite City Sales Office,
for courteous and efficient service:

(800)323-7222
(618)452-7310

FAX:(618)876-6927
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STEELITE Building Panels
Providing LongTerm Protection

For Mining and Industry
Steelite's superior quality panels provide you a choice of
materials and finishes to meet your needs for building con
struction. The result is modern, long-lasting building enclo
sures that combine attractive appearance with durability and
low maintenance costs.

Extra-long lengths for continuous span installation provide
'one-piece reach' from ridge to eave, from eave to ground.
Precision formed corrugated or ribbed sheeting, in easy to
handle 'arm-span' widths lays smoothly, aligns quickly for
fast assembly and erection. Fast up—fast in.

• RIBBED OR CORRUGATED PROFILES
• PRECISION-ROLLED LONG LENGTHS • CUSTOM CUT
• ECONO-LUX Daylighting panels of modified acrylic, glass-fiber

reinforced. Profiles to match metal panels.

Attention to detail

STEELITE, INC.
1010 Ohio Rivet Boulevard
Pittsburgh. PA 15202-2836

(412) 734-2600

FAX: (412) 734-2608
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Call or write tor
new catalog.

TOLL-FREE: 800-824-1371



CAPTAIN MINE

CONANT MINE

DENMARK MINE

HORSE CREEK MINE

KATHLEEN MINE

OUR
GOAL-

To be the safest and

MOST PRODUCTIVE MINERS
in the world!
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Hi
•

For 65 years Gundlach
has been perfecting Ideas
to be Ideal for your
special applications.

• Breakers

• Crushers

• Cage Paktors
• Ro-Pro Separators
• Mixers

Want to Know More? i

JUST CALL US.

T.J. Gundlach
Machine Company

No. I Freedom Drive
P.O. Box 385

Belleville, IL 62222
Phone 16181233-7208
TWX 910 756-2081

FAX* 314-436-5221

Represented By KerCO, Inc.

548 South Main St.
PO Drawer 665
Madisonville. KY 42431

1-800-COAL US,

Phone (502) 821-2889
FAX. (502)825-0733



COAL
.INDUSTRY^]

BELTING^!

•A

SHOW US THE COAL,
WE'LL MOVE IT.

GOODYEAR: The leader in conveyor
belting with the industry's lowest cost per ton.

For more information on our products and
capabilities, call Dennis Gibson,

(513)644-8984. FAX (513) 644-8907.

^GOOD/YEAR
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c

CENTRIFUGAL SERVICES, INC.
5595 Highway 34 North

Raleigh,II. 62977

PHONE: (618)260-4050
FAX: (618)260-4573

J

WE CAN BE YOUR NEW SOURCE FOR REPLACEMENT PARTS ON THE CMI
CENTRIFUGAL DRYERS. WE OFFER A FULL LINE OF COMPONENTS FOR
THE EB, EB-MODIFIED, EBW A & B, AND VC-48 B & C MODEL DRYERS AT
SIGNIFICANT SAVINGS.

EB-3600 Dryers
Used

EB-Modlfled Dryers
Used

EBW Dryer
Used

EB-3600 Dryer
Rebuilt (Full Ceramics)

EBWB Dryer

New

VC-48B Dryers
Used

LISTED ABOVE ARE DRYERS WE HAVE IN STOCK, READY FOR IMMEDIATE
DELIVERY. WE ALSO HAVE AVAILABLE EXCHANGE COMPONENT
ASSEMBLIES SUCH AS ROTORS, CONES, BASKETS, GEAR UNITS, ETC.

* CALL TODAY FOR YOUR QUOTE *

WE HAVE A DISTRIBUTOR IN YOUR AREA

•Check Willi Us On AllYour Prep PlantNeeds'

246

Centrifugal Services Inc.



Mainline
Power

Products
Box 306 • West Frankfort. IL 62896

(618)937-2471 • Fax (618) 937-2473

Cable Rebuilding • Brookville Locomotive

Cablec Power Cable • PLM and TJB Couplers

J H Connectors • Bore Hole Drops

• 3-M and Raychem Supplies

Ready Drilling
Company
Test Drilling

&

2", 3", 6" Coring
Dale Ready

Box 201-B, Rt. 1
Mason, Illinois 62443

(618) 238-4306
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dp

b

TRICON

Elkhart
Mine

METALS & SERVICES, INC.

Birmingham, Alabama

1-800-633-6054
•

Mike Williams

Sales Representative
Rt. 4, Box 72

Carmi, Illinois 62821
618/265-3510
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OUR BUSINESS . . .

IS KEEPING THE

MINES IN BUSINESS . . .

BY PROVIDING QUALITY

ELECTRICAL PRODUCTS

GENERAL OFFICES • PEORIA, ILLINOIS 61602
ILLINOIS WATS LINE 800/322-5338

BRANCH OFFICE • BENTON, ILLINOIS 62812
ILLINOIS WATS LINE 800/642-2471
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...the coal mining industry's only
complete information source.

COAL is the only technical magazine devoted to
serving the North American coal industry.

COAL publishes news and in-depth features on coal
mining operations and technologies. Feature articles

encompass the scope of management, technology
and techniques, with case histories that offer proven

ideas adaptable to other coal operations.

Our highly-qualified circulation of nearly 25,000
surface, underground and coal preparation adminis
trative, operating and engineering decision-makers -
together with excellent editorial - makes COAL the

communication channel to coal producers.

For details on how to receive your own personal
copy of COAL, or for advertising information, contact

the circulation or advertising department at
29 N. Wacker Drive, Chicago, IL 60606.

(312)726-2802.

A Maclean Hunter

y^\ Mining and
<#,V Construction
^^Group

Publication
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GEORGIA IRON WORKS

Wherever you find the world's
toughest slurry pumping jobs, you'll find
GIW Solids Handling Pumps

GIW* was established in i89i and
began bultfng pumps for the Florida
phosphate induslry in 1914 TodayGfW
solids handling pumps servo many other
major mining industries throughout the
world

Every GtW pump is designed and built
to handle tho toughest material, day in
and day out. with maximum reliabilityand
m-mmum operating costs That's what is
needed m the mining industry, and that's
whyGIWpumps BTO workingevery day—
m the phosphate, iron ore. copper, nickel,
molybdenum, coal, power, dredge, and
sand and gravel industries

Th.-nk ol it —reliable sorvoo to over
20 base mining industries on six
continents. Thais dependability-GIW
DEPENDABILITY - for over two-thirds
of a century!

GIW INDUSTRIES, INC.
5000 Wrightsboro Road
Grovetown, Georgia 30813-9750
(404) 863-1011 Telex 545-457
(FACS) (404) 860-5897
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Kanawha Reciprocating
Plate Feeder ^<^7^*w/**

Kanawha Feeders are now being utilized in 20 states
and Canada.

i

Kanawha Feeders for over 50 years,
have served the coal Industry as a
dependable, efficient, economical
unit for feeding various materials
in controlled quantities, and for
unloading from bins, hoppers,
storage silos and storage
piles.

PHONE: L
304/342-6127

Tallor-madolor Iho application In alto and capacity
•All anll-trlctlon — thla Includaa tha drlvo arma and drlvo ahatt

boarlnga
•Floiioio with rollarboarlnga roqulro no future lubrication
•Roplacoabla typo high carbon waar bare for tha rollora
•Flywhoola on oach ond ol drlvo ahatt provlda Inertia
•Ad|uatabla atroke on all Foodera by uaa of a manual, oaally

adjuatabla boltedonclampdavlco
•Driven sprocket ring aaaombly bolted on llywhool and oaally

maintained
•Seal atrlpa on aldM and back-atainlaaa ate«l and UHMW Plaatlca

KANAWHA
MANUFACTURING COMPANY

Y^
P.O. no* I7M Plant/Otttc*. I5J0 DM* St., Chartoalon. WV 3HM



Peabodv
• COAL COMPANY#

Yesterday
Peabody Coal Company was born in
Illinois over 100 years ago. By 1895,
the cornerstone was firmly laid with the
opening of Peabody Coal's first mine in
Williamson County. More Illinois mines
followed...and still more mines opened..

Today
Peabody's Illinois operations ship 10
million tons annually. The men and women
who mine, process and sell Peabody's
Illinois coal come from a proud tradition,
dedicated to quality products delivered at
a competitive price.
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WESTFALIA MINING PROGRESS, Inc.
Mining ^Accessories

FULLY AUTOMATED LONGWALL SYSTEMS

Supports
Conveyors, Crushers
Ploughs
Mono Rails

MINING MACHINERY

Continuous Haulage Systems
Belt Storage Magazines
Belt Benders

INDUSTRY

Conveying
Recycling
Crushing and Sizing Technology

ZBIGNIEW JUST
Sales Manager, Midwest

1018 Kanawha Blvd., Suite 300
Charleston, WV 25301
Phone: 304/343-5593

^FAX: 304/345-6255
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District Office:

Rt. 2, Box 228
Herrin, IL 62948

Phone: 618/942-7089



PE & C. Inc.
Engineering — Consulting

Systems — Components
for the

COAL HANDLING

& PREPARATION INDUSTRY

with

many years of experience

700 East Jefferson, Suite "C"
Pittsburg, Kansas 66762

Ph. 316-232-6400 FAX 316-232-2038

TIMBER

BUYER OF LUMBER AND TIMBER PRODUCTS

RODNEY ZETTLER

R. R.#l

SCHELLER, IL 62883

Bus. (618) 625-6789 Res. (618) 625-5601
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Quality Products.
Customer Satisfactio

Buzz Words of theWs?

Our Standards for 40 Years.

You heariteverywhere thesedays. It
seemsevery company suddenly hasa
storyto tell about a new quality program
and a renewed dedication to customer
service. Yousee it in TV ads, the
newspaper, trademagazines —
everywhere. When did they sloplocusing
on these basic values? New? These are
the oldest fundamental business
principles in the world. ]

AtRudd. we'vealways chosen the
manufacturers and productswe represent
— thatgives us control of product quality
and service standards. Standards we've
set for40 years. Give us a call and letus
showyou why thesenew buzz words arc
really oldclichesto us.

,..::':----.. ••••: a-.r;

!.'B) mn -fKta Leaders and Dozen
EJi o- Bg: Eta--: Hates

'l^MM^SS H*r**Ta*0*

[U). III•illl-l ll III,.
Mounted Blast* Drift

BARBER-GREENE fcff =I PiKIS

(fS\ ui itaC t-l I Hyroul c Excavators Im HI I ACHI FL:Shov8!s

• ink.RtxIf HprauicS Lattice Boom C'anes,

f^fTTp Hydnul cHarir;is AtTools,
U\) U Demotion Tools

HVSTSR CcmacUn Equ'smenl
::•

CCHHMPIDN V / I::-:

Getting the Job Done for 40Tears.

••I • 1.10(314)487-8925
Eransville. IN (812) 667-6661
Lans*lle.KY (502) 456-4050
Cctbin. KY (606) 528-9440
Alien, KV (6061836-1276
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Cleartietel, PA (814) 765S5CC

•:•• WV (3041 755-7788
Indianapolis. IN (317) 247-9125
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I#^« I W MM l\J 1 I tXm The Macwhyte Company.
^ 0 ^^ ^h • wire rope spe-

mining industry «kss
1^ # serving all phases

•j^^^l ^^m ##^M of the Mining Industry for over 95 years.
| ^J| t M\mW*W' From our years of close association with
' ^^* ^^ ™^* * surface mines, Macwhyte understands the
^^ _ exceptional demands placed upon mining
Q *^ \^^^5^l*€ r»pes. Today, in the past, we can
^y ^J JT %g ^#1 V supply a wide range of wire rope con-

M structions to provide the right combina
tion of wear and fatigue resistance, strength, and other properties to
meet these unique rope demands.

The wire rope constructions that Macwhyte provides for dragline,
shovel, and processing plant applications are specifically designed for
the types of loading, external wear, bending, and vibrational stresses
that these ropes are subjected to. Macwhyte rope is manufactured from
the finest raw materials and fabricated by experienced personnel. Pro
duct quality is continuously monitored during all phases of manufactur
ing. Macwhyte's product quality and engineering expertise combine to
help achieve the longest possible rope life. _/\msted

MACWHYTE® Wire Rope Road, Kenosha, Wl 53141 Tel.:(414) 654-5381
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FLANDERS ELECTRIC OF ILLINOIS
1000 North Court St.

Marion, IL 62959

(618) 993-2681
FAX (618) 993-6081

MOTOR REPAIR

24 HOUR EMERGENCY SERVICE

COMPLETE MACHINE SHOP

VACUUM-PRESSURE-IMPREGNATION SYSTEM

AUTHORIZED WELDER REPAIR CENTER

SUBMERSIBLE PUMP REPAIR

500 HP DYNAMOMETER

ELECTRICAL ENGINEERS ON STAFF

2 SHIFT OPERATIONS

INHOUSE AC & DC DRIVE REPAIR

CONTROLLED TEMPERATURE BURN-OUT AND

BAKE OVENS

17.000 LB. DYNAMIC BALANCER
IEEE 429 IMMERSION TESTED REWINDS

UNITY PLUS REWINDS

MAGNETEK

CENTURY

LOUIS ALUS

INDIANA CENERAL D.C.

UNIVERSAL

BENSHAW

SOLID STATE STARTERS

SAFTRONICS

SOLID STATE STARTERS

'Distributed by Flanders ot Indiana

EQUIPMENT SALES

SQUARE D

MOTOR CONTROLS

AC DRIVE SYSTEMS

CIRCUIT BREAKERS

PROGRAMMABLE CONTROLLERS

TRANSFORMERS

DISTRIBUTION EQPT.

GOULD SHAWMUT

FUSES

FUSE BLOCKS

TAYLOR WIRE DUCT

TOSHIBA

MOTORS

MOTOR CONTROLS

VACUUM EQUIPMENT
AC DRIVE SYSTEMS

PROGRAMMABLE CONTROLLERS*

VACUUM RETROFITS

SIEMENS*

Motors

DC Controllers

PLC's

FIELD SERVICES

FIELD ENGINEERING STAFF

AC & DC DRIVE INSTALLATION

PROGRAMMABLE CONTROL SYSTEMS

SWITCHGEAR RETROFIT

CUSTOM CONTROL SYSTEMS

FIELD BALANCING

VIBRATION ANALYSIS

AC & DC DRIVE SERVICE

FLANDERS ELECTRIC OF ILLINOIS
(618) 993-2681
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Stonebridge Press, Ltd,
^ z

12 Years of Service
To The

Mining Industry
z

Safety and Production
Award Programs

v
Henderson, Kentucky

502-826-0341
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mUunkin
CORPORATION

c>A*0<Af ysu&j&y

Pipe, Valves and Fittings

Electrical

Underground Mine Lighting

& Related Equipment

Calvert City, Kentucky
Hwy 282 & Smith Road

800/626-3990
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INNOVATIONS FROM

PETTER SUPPLY

Petter is Ihe only vendor
ottering generic electronic
order entry options. You can
communicate electronically
with us and your other
vendors using our technologyl

OPTIONS:

Personal Computer to
Personal Computer

Personal Computer via
mailbox to the above

Facsimile Machine to

Personal Computer or
Personal Computer to
Facsimile Machine

Portable Teletransactional
Computer (P.T.C. •hand held)

Bruce Austin - Manager
Electronic Services

Complete equipment
lease/purchase arrange
ments

Programs ottered loryour
maintenance repair and
operating (MRO) supplies

Quality Assurance/Just-ln-
Time Programs

Systems Contracts •
negotiations and
implementation

BAR CODE

SYSTEM

Vendor and Invontory
Reduction Programs

Electronic Order Entry/
Volume Discounts

HENRY A. PETTER SUPPLY CO.
P.O. Box 2350, Poducofa, KY 42002-2350

KENTUCKY 1-800-392-5962

BORDER STATES -1-800-626-3940
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ORIENT #6

CROWN #2

CROWN #3
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Longwall Shield
Support Systems

and

Hetronic® 200
Electro-Hydraulic

Controls

HEMSCHEIDT
CORPORATION

115 Industry Drive • P.O. Box 500 • Pittsburgh, PA 15230
412-787-7130 • Telefax • 412-787-7786
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MINING

•BBBlta^f?
•BB
•BB

Tiger Brand lead cured mining cables are available
for every application, or we willdesign one to meet
your specitic requirements.

Tiger Brand manufactures a broad range of tough,
flexible. MSHA approved and CSA certified cables.
They are available in large diameters and the longest
lengths required for underground and surface mining.

Tiger Brand cables are produced with the toughness
required to withstand severe mining conditions.

LII IBKS^BSgBBBI
nniBBBa^Bi^i^Br"

—T'lSMinin

We Do It Right The First Time

AMERCABLI
350 Ballsy Roi

El Dorado, Arkansas 7171
U.S.

1-800-643-1516 • Tot: 501/862-4919 • FAX: 501/862-96



FOUNDED 1857

A. LUCAS &SONS

FABRICATORS

tt

o

L

WAREHOUSE

STRUCTURAL STRUCTURALS

PLATEWORK PLATES

MISCELLANEOUS SHEETS

ORNAMENTAL BARS

•

ENGINEERING

DESIGNING AND DETAILING

1328 S.W. WASHINGTON ST.

PEORIA, ILLINOIS 61602

PHONE: 673-8547
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PLM
for High Voltage Cable Couplers

e*CELL£/v

PLM 415

and 515 portable
'couplers with DURA-TUBE
rigid, nonbreakable EPDM

insulators...500 amperes...0-15,000 volts.
PLM high voltage couplets ate specified worldwide lot application in sutface
and undetgtound mining and pottable high voltage powet cable applications.
415-515 couplets give supotiot electtical and mechanical protection.
Ouik-Thtead positive 2'/? turn coupling collat eliminates mating problems
and makes safe, fast, easy connection.

" Watertight Consttuction • Cotrosion Rosistant Aluminum Alloy
• Positive Built-in "Fits! Mako Last Break" Gtound Connection

• Line ot Equipment Mount Typos " Gtound Check Circuit Contacts

ELECTRICAL CHARACTERISTICS
No Compound With Compound

Maximum Voltage Phase-to-Ground 5.5 kV.. 9.5 kV
1 Minute Dry Withstand AC .. .. 35 0kVrms 45 0kVrms
6 Hour Dry Withstand AC 25.0 kV rms ... . 35.0 kV rms
15 Minute Dry Withstand DC 650kVaver. . 75.0 kV aver
Corona Extinction Lovel 7.5 kV rms . . . H.OkVrms
Basic Impulse Level 75.0 kV crest . 95.0 kV crest
All tests per IEEE Standard 48-1962

Ask for latest
Bulletin

ADALET-PLM
Energy related products
4601 West 150 th Street, Cleveland. Ohio 44135
Phone: 216/267-9000
FAX: 216/267-1681

DIVISION Or THE SCOTT & IET2EI' COMl'A'.y
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Motor Skills

• A/C Motor Repair and Testing
Mush and Form Coil Rewinding
Surge. High Pot and Megger Testing
FullVoltageTest Thru4160V

' D/C Motor Repair and Testing
Field Interpole and Armature Rewinding
Surgeand High Frequency Testing
Full Voltage Testing Thru 500V

1 Mechanical Service

Complete Machine Shop
IRO Analysis/Dynamic Balancing
200T Horizontal Press • 30T Crane Bay

<24-Hour Service

In Illinois miningcountryyour total source for
electro-mechanical equipment, repair and service
is Decatur/Mt. Vernon Industrial Electric.

With two strategically placed servicecenters
and 24-houremergency service. DIE/MIE support
is always minutes away from any Illinois miningsite.

DIE/MIE engineers can inspectand repairyour
electro-mechanical equipment on-site, or carryyour
equipment to the nearest DIE/MIE center for repair
and return it to your operation fast.

Decatur/Mt. Vernon Industrial Electric
is a distributor for most of the electro-mechanical
equipment you use now. So you should never suffer
a delay while waiting for parts.

Forcomplete, dependable, electro-mechanical
service... your total source is Decatur/Mt. Vernon
Industrial Electric.

DECATUR/MT. VERNON
industrial electric

YOUR
TOTAL ELECTRO-MECHANICAL
SOURCE

DECATUR lnilustri.il Electric 1500 N 22n<ISlreot • Oecalur. Illinois 62525 • 1 800252-1598 • 217-428«21

MT. VERNON Industrial Electric 1313HarlanRoad • Ml.Vernon. Illinois 62864• 1BOO 2338830• 618-244-1212
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ARNESON HMBBtGOt

PROPS TIES
LUMBER. ROOF

PENTA TREATED

STEELVILLE,MO. 65565 514 77559
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FROM SIMMONSRAND...

THE FULL LINE SOURCE.

S-R Singh-- Ami Dual-Drillhead

Roof Boilers In Rigid Or
\i in nl.iii «l Frninr Models

Battery-Powered Un-A-Haulcrs*
^ For VaryingSeamHeightsAnd

Wlih Pa}load Capacity Ranges
From 10 To 15 Tons

Battery-powered Un-A-Tracs*
With The Ksclusivc S-R X-00

Conlrol System And Optional
Radio Remote Control

S1MM0NS-RAN0

SIMMONS-RAND COMPANY. 4201 Lee Highway. Bristol. VA 24201 8499.Fax (703) 669-8699. Telex 557059

271



w

A
n

o
th

e
r

im
p

o
rt

a
n

t
J
e
n

n
m

a
r

d
ev

el
o

p
m

en
t.

9
"
x
9

"
1

D
o

n
u

t-
E

m
b

o
ss

e
d

P
la

te
s.

e
n

n
m

a
r



s

Je
n

n
m

ar
te

ch
n

o
lo

g
y

h
as

d
ev

el
o

p
ed

tw
o

9
"
x

9
"

d
o

n
u

t-
em

b
o

ss
ed

p
la

te
s

to
h

o
ld

th
e

ro
o

f
a
n

d
d

is
tr

ib
u

te
th

is
lo

a
d

o
v

e
r

a
b

ro
a
d

e
r

ar
ea

.
O

n
e

p
la

te
is

ra
te

d
fo

r
m

in
im

u
m

bo
lt-

lo
ad

o
f

20
,0

00
lb

/f
o

rc
e;

th
e

o
th

er
is

ra
te

d
at

35
,0

00
lb

/f
o

rc
e.

T
h

es
e

e
m

b
o

ss
e
d

p
la

te
s

a
re

d
e
si

g
n

e
d

fo
r

u
se

w
it

h
Je

n
n

m
a
r

h
ig

h
-s

tr
en

g
th

b
o

lt
sy

s
te

m
s

in
cl

u
d

in
g

:
(1

)
to

rq
u

e
te

n
si

o
n

re
b

ar
(2

)
p

at
en

te
d

IN
ST

aL
™

I,
II

,I
II

S
y

st
e
m

s
(3

)
p

at
e
n

te
d

C
o

m
b

in
at

io
n

B
ol

t™
S

y
st

em
.

Je
n

n
m

a
r

9
"

x
9

"
p

la
te

s
o

ff
er

th
e
se

im
p

o
rt

an
t

ad
v

an
ta

g
es

:
•

H
ig

h
st

re
n

g
th

,
li

gh
t

w
ei

gh
t,

lo
w

pr
of

il
e,

un
if

or
m

em
b

o
ss

m
en

t
w

ith
d

ee
p

co
m

p
re

ss
io

n
ri

ng
ar

o
u

n
d

bo
lt

h
o

le
p

ro
te

ct
ro

of
bo

lt
h

ea
d

•
D

is
tr

ib
u

te
s

ro
of

bo
lt

lo
ad

ev
en

ly
in

al
l

d
ir

ec
ti

o
n

s
an

d
w

ill
n

o
t

b
u

ck
le

or
d

o
g

-e
ar

d
o

w
n

u
n

d
e
r

h
ig

h
-l

o
ad

c
o

n
d

it
io

n
s

•
M

an
u

fa
ct

u
re

d
u

n
d

er
ri

gi
d

qu
al

it
y-

co
nt

ro
l

co
n

d
it

io
n

s
•

T
w

o
h

ea
d

er
-p

la
te

m
an

u
fa

ct
u

ri
n

g
fa

ci
li

ti
es

an
d

fo
ur

d
is

tr
ib

u
ti

o
n

lo
c
a
ti

o
n

s

W
hy

h
av

e
a

w
ea

k
lin

k
in

yo
u

r
p

oi
n

t
an

ch
or

sy
s

te
m

?
U

se
J

en
n

m
a

r
9"

x
9"

h
ig

h
-s

tr
en

gt
h

b
ea

ri
n

g
p

la
te

.
W

ri
te

o
r

ca
ll

fo
r

co
m

p
le

te
in

fo
rm

at
io

n
.

Je
n

n
m

ar
C

or
p.

,
1

3
3

0
O

ld
F

re
ep

o
rt

R
o

ad
P

it
ts

bu
rg

h,
PA

15
23

8
P

h
o

n
e
:

4
1

2
9

6
3

-9
0

7
1

T
el

ex
:

5
5

9
9

7
9

JE
N

P
G

H

F
A

X
:

4
1

2
9

6
3

-6
8

0
9

S
al

es
O

ff
ic

es
an

d
P

la
nt

s:
P

it
ts

bu
rg

h,
PA

41
2

96
3-

90
71

;
C

re
ss

o
n

,
PA

8
1

4
8

8
6

-4
1

2
1

;
R

ee
d

sv
il

le
,

W
V

3
0

4
8

6
4

-3
6

0
1

;
W

in
ch

es
te

r,
K

Y
6

0
6

7
4

4
-9

6
0

0
;

F
lo

ra
,

IL
6

1
8

6
6

2
-2

1
6

3
;

H
el

pe
r.

U
T

80
1

4
7

2
-3

4
3

6
.



The Original ROLLING RING CRUSHER
MEETS THE DEMANDS of the

COAL INDUSTRY

Capacities 1 Ton to 600 Tons per Hour

Model 15x9 American Sample
Crusher, for capacities up to 2,000
lbs. per hour. For larger capacities,
we recommend the American "13"

Scries (capacities up to 6 tons per
hour). Also available with new
Sampling Hopper.

Type "AC" for reducing egg and
nut to domestic stoker sizes. This
crusher produces a product con
taining no oversize and a small
percentage of fines.

The "S" type crusher for reducing
efficiently R. O. M. or lump to
screenings in one operation. These
crushers were designed to give
constant and continuous opera
tion.

Our engineers will welcome the opportunity to discuss the
detailed mechanics of these units. Put your reduction problems

up to us.

Write For Laboratory Bulletin

AMERICAN PULVERIZER COMPANY
5540 West Park Avenue St. Louis, Missouri 63110
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BDAT

ENVIRONMENTAL, INC.
173 ChesterfieldIndustrial Boulevard
Chesterfield, Missouri 63005
(314) 537-4048

Jlie StandardOf The Industry

r \

Addressing the needs of die mining industry in:

UST / AST MANAGEMENT

REMEDIAL SYSTEM DESIGN

GEOLOGIC INVESTIGATIONS

GEOPHYSICAL STUDIES

ENVIRONMENTAL ASSESSM ENTS

GROUNDWATER MODELING

REGULATORY COMPLIANCE

HAZARDOUS WASTE MANAGEMENT

BERRI EXPLORATION SERVICES

Minerals

Geotechnical

Groundwater

Environmental

2807 Bremerton Road

St. Louis, Missouri 63144
{314)962-5270

Robert C. Berri, Jr. R.P.G.
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padqefcL
I Conveyor! Idlers

Walt Urmston
National
Manufacturer's Rep.

Ceramic Disc«^» i.i'ianm: UI5C ,-~

OKI PADGETT SYSTEMS
SURERAMIC DISC IDLERS LAST LONGER

2 SIMONS LANE, FAIRFIELD, OHIO 45014
(513) 870-0220

137 North
Wabash
(ACROSS FROM
MARSHALL FIELDS.
SOUTH OF RANDOLPH)
CHICAGO. IL 60602

Telephone:

372-8600

MORE THAN 50
MESSENGERS

Fast one-source
service for all of
your reproduction
requirements
PHOTOMECHANICAL SERVICES

BLUE PRINTS, WHITE PRINTS, SEPIA
INTERMEDIATES ON PAPER OR MYLAR

OFFSET PRINTING

• MAGI COPY last printing service

105mm and 35mm MICROFILM SERVICE

DRAFTING SUPPLIES AND FURNITURE

ALFRED MOSSNER COMPANY • FOR MORE THAN 60 YEARS
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JAKE'S TIRE COMPANY

Servicing
Underground and
Surface Coal Mines

in the Tri-State Area

See Us for All Your

TYR-FIL Needs.

Harrisburg, III.
618-253-7250

Benton, III.
618-439-3159

Marion, III.
618-997-6307
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Terre Haute, Ind.
812-232-1351

Boonville, Ind.
812-897-3184

Percy, III.
618-497-8311



Compliments of

COURSON CORING & DRILLING

R. R. 1 Box 38A

St. Peter, Illinois 62880

C. D. WHITTINGTON

President

SISCOSUPPLYCO.

MINE AND INDUSTRIAL SUPPLIES

Phone (618) 867-2311 or 867-2312

DE SOTO, ILLINOIS 62924
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GENERAL BELT SERVICE, INC.

(618)439-3718 Benton, IL 62812

COMPLETE BELT SERVICE

*Cen!rally located tor Mid

west Service

♦VulcanizedSplicing
♦VulcanizedBelt Ropalr
*Rlp Repair

♦ Belt Resizing, Winding
♦ Belt Installation

♦Fully Insured

1A4 * PulleyRelagglng on or off the system
; ♦Over Twenty Years Experience with Conveyor Systems

♦Stato-Of-The-Art Technology and Equipment

Let us Show You How

Your Belt Budget!!

Call On Us For All Your Belt Needs!

Farrar Pump & Machinery Co.

1701 S. Big Bend Blvd.
St. Louis, Missouri 63117

GORMAN-RUPP

EVERYTHING IN PUMPS"
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O.T.R.

Southern

Illinois

Retreading

Truck

• Industrial •

Fleet Specialists
»Competitive Pricing
»One Shop to Satisfy All Fleet Needs
»Surveys Taken
»Scrap Reports for Cost Analysis
»New Available: General • Michelin

• Firestone • Toyo • And Others

Enjoy the $avings of
Stock Rotation

HWY 51 So.

P.O. Box 119

Du Quoin, IL 62832
.

(618) 542-4741
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Goodman Experience
Locomotives bached by 100 years
ofmining hnow-how
Ninety-five percent of all miningand tunneling rail haulage needs can
be met by a Goodman locomotive. That's experience. Our locomotives
are not always the lowest priced, but they're the best value now and
for years to come. Historically they carry a high resale value, thanks
to slow speed traction motors ofour own design and manufacture,
single reduction gearing and direct axle mounting. The result: less
moving parts, less maintenance, more reliability...thequalityand
value you expect from Goodman.

Goodman Equipment Corporation, 5430 West70th Place, Bedford
Park, IL 60638 USA Phone(708) 496-1188 Telex 6871228
FAX (708) 496-3939

3649

goodman
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Some folks say we're

doing our best to undermine

the State of Illinois ...

•0
1

_JO **•"*•> |ft. J

P 4 *&4m5
^% if 131W *r--</, '̂-Jn^k ^ i .!

i

ft :11
V

•|i

Mine #26 day shift section crew



... They're Absolutely Right.

We're Zeigler miners, and we're doing
our best to mine the rich resources of coal under

the earth of Illinois. In doing so we keep our
communities strong by creating jobs, and we
keep America strong by reducing demand for
oil imports.

We mine coal as efficiently and safely as
possible — using state-of-the-art technology
and techniques to minimize environmental
impact. We often leave the land in better shape
when we're finished than it was when we

began.
So when we hear people saying we're

trying to undermine Illinois, we're glad to see
someone's taking notice.

Zeigler
Fairview Heights, Illinois



Crown
INDUSTRIAL ,
^LfWIWiiT^'.

LIFT TRUCKS • SCRUBBERS • AGVS

! SPECIAL MINE SERVICES Hest Frankfort, IL 618-932-2151

1 CROKH BATTERY MFG. CO., Fremont, OH 43420, 419-334-7181

AUTHORIZED MINE PRODUCTS DISTRIBUTOR
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Compliments of: ) V

"SAFETY is our J
Prime Consideration! f

Gate
Min

rtia I
jtf"1l fl I nAJTois

(\*"} KERRMCGEECOAL CORPORATION
' POST O'f ICE B0« 7JI . mahbiSBjPG. iiunOiS tmi

C. L. MADDOX, INC.
FABRICATION AND STEEL ERECTION

HARRISBURG, IL

(618)268-6219
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The company you choose tor wre ropo andstrand wffl affect your
productivity, your etticiency your oottom line.

Make the right choice Choosethecompany matcanprovioe you with
the right choicelorevery application hornthesmallest noisi ropeto the
largest dragline thatsupplies thee«pcrtise tomake meright choice(or
each application and provides (ho technical support to assure thai Ihe
choico willproduce the best performance possible.

6-STRAND mining ropes
8-STRAND mining ropos
REDLINE' polymer Impregnated ropes
REDCORE' mining ropes with REDLINEIwrc
FLEX-X" compacted wire ropo
STRUCTURAL STRAND PENDANTS loranyapplication
WIRE ROPE PENDANTS

The choice isLeschcn Wire Ropo-olleimg you more choices for every
application and moreexpertiselo helpyoumakethengmchoiceeverytime

288

LESCHEN
WIRE ROPE

AOiv.yonOl

WifeftopeCorpofmim elAmwtcxi-corx**eo
St Jo*p\ VnKvH MS USA



® m
ADVANCED
MINING
TECHNOLOGY, INC.

COMPLETE POWER TRAINS
FOR LONGWALL

AND BELT CONVEYORS
..v.... ...v..;..-.-.-;.-:..••••:•.••.•.. .•,,....•...•.....-...... •.;..... .-.

NEW and
REBUILT
SPEED
REDUCERS

manufactured
Longwall Flights

NeW Packing Material

FOR MORE INFORMATION, CONTACT:

wm
ADVANCED
MINING
TECHNOLOGY, INC.

295 Meadowland Blvd., Washington, PA 15301
(412) 746-8711 • Telefax: (412) 746-5914
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TABOR-THANE the ultimate modular screening system

We know the profitability
of your operation strongly
depends on the life of your
screens. Panels that wear

out or break during opera
tion causes lost production
and increased maintenance,
including material and labor
costs.

Norris Screen has spent
more than two years re
searching and developing
different materials other than
Stainless Steel, for their
screens.

Tabor-Thane modular-

screen panels of Polyure-
thane, Nitronic Alloy or 304
Stainless Steel, is complete
with the patented Tabor-
Thane locking system for
positive hold and ease in
removal.

The Tabor-Thane modu

lar system eliminates steel
hold down bars and dams

having rusted bolts, hard to
remove, and replace.

The Tabor-Thane system
comes complete with inter-
gal dam on the polyurethane
and individual one foot long

NORRIS SCREEN & MANUFACTURING, INC.
614 S. WICKHAM AVENUE

PRINCETON, WV 24740

PHONE: (304) 487-2478
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replaceable wedge lock
dams for the Nitronic and

Stainless Steel Tabor-Thane

Panels.
Norris Screen and Manu

facturing, Inc. has always
maximized oureffortsforyou
the customer. When there is

a need for a better way to do
a job you know we will find
the soution.

You can feel confidentwith
Norris you are getting the
best screens available —

that's quality — that's Norris
Screen.

Put Norris

Under your Product



SPECIALISTS IN FLUID POWER,
POWER TRANSMISSION

AND PUMP APPLICATION ENGINEERING

FLUID POWER - Denison, Rex Roth, Westinghouse Air Brake
POWER TRANSMISSION - Stephens- Adamson, Dodge Mfg.

Co., Jeffrey, Browning Mfg. Co.
PUMPS — Peerless, Worthington, Marlow, Warren Rupp

1221 Hulman Street
Terre Haute, IN 47802

812-232-0156

1701 North Heidelbach Avenue 3192 North Shadeland Avenue
Evansville, IN 47711 Indianapolis, IN 46226

812-425-1657 317-541-1500

James A. Redding Co.
Sampling Specialists

615 Washington Road
Pittsburgh, PA 15228-1909
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Telephone: (412)563-3121

FAX: (412) 563-7844



Excellent doopcut visibility was provided by
our patented "pass through" mainframe
scrubber ducting which permitted dnsl
suppression without Increasing machine
height or restricting conveyed material.
745,000 I raw Ions produced In severe
conditions by one 2810 during 12 con
secutive months production. Seam height
averaged 7' and contained a 20" binder.

V.'- must also thank yco for letting
us i ove '-•• BIMCG 2810; As one

there ts nolhing
• • machine, It's •;-.• i- il on the

maiheL*
The 2910 is only one of the many quality and

highly prod tdive EIMCO productswhich now
Inclu I S the "•revolutionary 2310L scrubberradio

continuous minor with 30" overall ). iqht,

A Tamrock Company
2030 Pleasant ValleyRoad • Fairmont. WV 26554 • 304/363-7700 ' TELEX: 62895344
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MINING PRODUCTS GROUP

Manufacturers of

TROLLEY LINE MATERIALS
Complete line including: Expansion Bolts, Hangers
Trolley and Feeder Wire Clamps and Splicers, Fuse Nips,
Sectionalizing Switches, Sliders, Pliers, Hooks, Frogs.

REDipt®and GREEN DUKES® BOLTS (Standards and Specials)
SOCKET HEAD CAP SCREWS (1936 and 1960 Series)
MINING MACHINE PARTS • TOOLS
CAR HOLDS, SKIDS, SLEDS, HOOKS • BLACKSMITH
LOCOMOTIVE AND MINE CAR PINS AND LINKS

I
M

P

G

manufactured By Ououesne mine Supply Company

two cross street pittsburgh. pennsylvania 1s200

phone (412) 821-2100

quality mine products —since 1919
Sold Only By Full Line
Oukane Distributors

DENVER EQUIPMENT
Serving the mining industry for over 60 years.

WE PROCESS IT... WE PUMP IT...
IFlotation Cells • MIL™ Prop Agitators

• Thickeners 9 Attrition Scrubbers
• Blungers* Spiral Classifiers

• Lime Slakeis • Vacuum Filters
• Thermal Heat Exchangers

• Laboratory Equipment

• Hard Metal Slurry Pumps
• Hard MetalGravel Pumps
• High Performance Sump Pumps
• Rubber Lined Pumps
• Diaphragm Pump •Dredge Pumps
• Underwater Dredge Pumps

WE CONTROL IT... YOU PROFIT...
• Particle Size Monitors Mineral Processingis our business-

• X-Ray Fluorescent Elemental notjust the designand supply
Analyzers • Process Control Systems of equipment, butour complete commit

ment to all phasesof your project.

For more information about the DENVER*" difference contact
DENVER'S Local Representative:

For Southern Illinois: For Northern Illinois:

m
the shape of progress

Mike Laffcy
Laffey Equipment Co.
8507 Mid County
Industrial Drive
St. Louis, MO 63114
Phone: (314)427-7414
Fax:(314)427-7739
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Lcs Wolfe
Les Wolfe, Inc.
448 Jcrvey Lane
HarUett, 11.60103
Phone: (708) 289-6454
Fax: (708)289-6-163



[INDUSTRIAL

LECTRIC
UPPLY

AND

OTOR

EPAIR

MEETING ALL YOUR
INDUSTRIAL ELECTRICAL NEEDS

SINCE 1971

• Wire

• Circuit Breakers
• Motor, Motor Control
• Transformers

• Lighting Fixtures
• Tools, Testers
• Electric Heat
• COMPLETE MOTOR REPAIR SERVICE

[Integrity [Experience Service
FOR ORDERS & QUOTES 800-882-0133
FOR ALL OTHER BUSINESS 618-463-0333

FAX NUMBER 618-463-1045

3326 EAST BROADWAY • ALTON, ILLINOIS 62002
618-463-0333
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It's Easy to Calibrate
Our New Smart

Methane Monitor.

The new 500d Smart
Methane Monitoring
System takes only
minutes to calibrate.

Microprocessor-based
sensors allow one-man
automatic calibration.

No need to open any
enclosures to make

manual adjustments of
zero span.

Designed by General Monitors, the
500d dual channel monitoring
system consists of one or two smart
methane sensors, a controller display
unit (plug-in module) and a power
supply module.

Rugged and reliable, the system is
ideal for longwall, remote control and
standard miner applications.

Digital display unit shows readings
of methane concentrations detected

by each sensor in
bright red LED digits.
The amber warn LED

flashes at 1% methane
reading. A 2% meth
ane reading flashes the
red LED and shuts

down machine.

Feature by feature,
the 500d Smart Meth

ane Monitor is your SMART choice.
Contact us for more details.

•
NMS ••

National Mine
Service Company

Mining & Safety
Supply Division

800 N. Bell Avenue, Suite 110. Building VI
Carnegie. PA 15106

412/429-0800 FAX (412) 429-8120
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Track-type tractors 60-770 HP
Scrapers-Loaders-
Trucks-Backhoes
and more. Quality
Cat equipment

"i 11111 i^ for overburden
removal, haul road

maintenance, loading & on-site transportation.

Engines for pumps, electrical generators from
70-6000 HP and from 36-4910 Kilowatts

Sales • Service • Rentals

YDUR CATERPILLAR DEALER

Fabick Machinery Co. • Marion, IL • 618-997-1881

Caterpillar, Cat and [B are trademark ot Caterpillar Inc.

Compliments of:

FREDONIA VALLEY QUARRIES,
INC.

Frcdonia, Kentucky 42411

Phone 502-545-3351

Serving the coal industry with Rock Dust

land reclamation and water purification

products.
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pache
• HOSE & BELTING. INHOSE & BELTING, INC.

314-567-6705

2435 ROCK ISLAND BLVD.. ST. LOUIS, MO 63043

Wo Serve the Coal Mining Industry
with Your Requirements

1000# Spray Hose ('/2", W, V\VA", 1 Vz", 2") MSHA
Branded

Conduit (Rubber — MSHA Branded)

11/2" Fire Hose (MSHA) — Lengths to 300' Coupled

Rock Dust Hose, Both Rubber and PVC (Rubber MSHA)

Large Diameter 200# Discharge Hose (Rubber and PVC)

Wo Also Stock a Complete Line of Industrial Rubber
and P. V.C Products for the Coal Mining Industry

Trolley Guard — 12" Yellow PVC

Conveyor Idlers and Pulleys

MSHA Conveyor Belt

Skirt Board Rubber

Dravo Wellman

Flexiskirt - Conveyor Skirtboard System
Bear Whip Belt Cleaners

Rubber Material Handling Hose (For Slurry)

St. Louis Branch 314-567-6705
WATS (Outside Missouri)

1-800-325-1531

FAX 314-567-4312

Other Locations

Cedar Rapids — Kansas City
Minneapolis — Chicago
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LOOK
TO NALCO
FIRST...
...to improveyour operation's profitability and
efficiency. Nalcocan helpdecrease yourdowntime
and maintenance headaches too,througha variety
ofmineral processing programs. Coal producers
around thecountrylook to their Nalco Service
Representative first to help themimprove produc
tivityand preventproblems before theyoccur.

FOR WHAT'S
NEXT...
...in state-of-the-art chemical programs and the
services and systemsneeded tokeepyouroperation
runningat optimumefficiency. You canalways
count onN'aico to beworking ontomorrow's
problems today.

Don't wait. Look to Nalco now for the best in
mineral processing and solidshandlingprograms.
Call Nalco at (314) 739-4965 for more information
and a FREE on-siteplantsurvey.

298



Tons of

At Phillips tons of steel can sometimes mean
tons of coal. Our number one goal is to get you
back in coal production as soon as possible. By

stocking core cutter drums, gear cases and more
we can react fast to your emergency needs. This
commitment to service is just what you've come

to expect from Phillips. It's what you'll find
everytime you turn to us.

Phillip;
MACHINE SERVICE ™

Harper Industrial Park / P.O. Box 1245 / Beckley, WV 25801

[304] 255-0537
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ALLEN LUMBER

COMPANY

Wholesale and Retail

Sesser, Illinois 62884

Phone (618) 625-6235
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DRAINAGE COMPOSITES

FLEXIBLE CHANNEL LINERS

GEOTEXTILE FABRICS

POND LINERS

SAFETY FENCE

SOD STAPLES

ASPHALT OVERLAY

PAVE PREP

EROSION CONTROL BLANKETS

GABIONS

LANDSCAPE FABRICS

RETAINING WALLS

SILT FENCE

SOIL REINFORCEMENT

FABRIC & INSTALLATION

BIO-BARRIER

GOEWEB CELLULAR CONFINEMENT

SYSTEM

"Stocking
Distributors

V to the
Wk Environmental

% Industry"
.ENTERPRISES

INO.

1546 FENPARK DRIVE FENTON, MISSOURI 63026

(314) 343-4357 FAX (314) 343-4723 (800) 869-9600

s ^
ASSOCIATION
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TIRE COMPANY, INC.
a KEEPING THE COAL INDUSTRY"

OF AMERICA'S HEARTLAND ROLLING

GOOD/YEAR
Complete Line Of
Off-The-Road and nr r
Underground Tires IVIIGHe

• 24-Hour On-Call Service

• Experienced Sales & Service Force
• State-of-the-Art Trucks & Equipment
• Complete Tire Recordkeeping System
• Bandag Retreading & Tire Foam Fill

HARRISBURG
Rl 45 SOUTH

618-252-8638

MARION
NEW RT 13W

618-997-6381

CARMI
610 E. MAIN

618-382-2349

EVANSVILLE, IN • VINCENNES, IN • NEWBURGH, IN • HENDERSON, KY
OWENSBORO, KY • CENTRAL CITY, KY • HOPKINSVILLE, KY
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Let us prove it.
Contact:

Kennametal Inc.

Mining and Metallurgical Division
PO Box 231

Latrobe, PA 15650
phone 800/222-2347

800/458-3608 (outside PA)



m

P.O. BOX 6548
EVANSVIUE. IN 47719-0548
812-426-2741
TELEX 27-2141 FAX 812-428-0337
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Frontier-Kemper
Constructors, Inc.
Heavy Civil & Mining Construction

SHAFT SINKING

RAISE BORING TUNNELING

MINE DEVELOPMENT

GROUND FREEZING



ooo
DU QUOIN
IRON & SUPPLY

COMPANY

P. O. BOX 181

SOUTH WALNUT STREET

DU QUOIN, IL 62832
PH: 618/542-5477

FAX: #1-618-542-5470

DQI
SUPPLY COMPANY

P. O. BOX 451

ROUTE 48-WEST

TAYLORVILLE, IL 62568
PH: 217/824-9413

FAX #1-217-824-3211

MINE, MILL & INDUSTRIAL SUPPLIES SINCE 1923 - 2 locations to sarva youl
Specializing in Mine Lighting

Hydraulic & Industrial Hosas

REPRESENTING THE FOLLOWING MANUFACTURES:

AEROQUIP CORPORATION
ALEMITE

AMERICAN LOCK

BAND-IT

DIXON
FLEXAUST

FLEXIBLE STEEL LACING
GATES RUBBER COMPANY

HYDRAULICS, INC.
KIMTEX BY KIMBERLY-CLARK
KURIYAMA OF AMERICA
LAWRENCE INDUSTRIES
LINCOLN

LIQUID DEVELOPMENT CORP.
LYON METAL PRODUCTS
MURRAY

OCENCO

PRIMROSE OIL

WHISK

Hydraulic Hose & Fittings
Lubricating Equipment
Padlocks

Banding & Clamps
Hose Fittings &.Clamps
Dust Hose

Flexco Belt Fasteners

Industrial Hose & Skirtboard Rubber
Live Swivels

Shop Towels
PVCHose

Conduit Hose
Lubricating Equipment

• Selective Plating
' Storage Systems
• Hose Clamps

• Lighting
Self Contained Self Rescuer
Splice Kits

• Lubricants

• Hand Cleaner
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STEPHENS

When you need
proven conveyor
components to move
your bulk materials

IDLERS

PULLEYS

CONVEYOR
HOODS

IMPACT
SYSTEM

>mis
MINERALSYSTEMS

STEPHENS-ADAMSON V

• HOLDBACKS

• BELT CLEANERS

. AUTOMATIC
BIN-LEVEL
CONTROL
SWITCHES

STEPHENS-ADAMSON
BELT CONVEYOR COMPONENTS

850 RIDGEWAY AVENUE, AURORA, IL 60506-1367
PHONE: (708) 892-4311 FAX: (708) 892-4343

DIVISION OF SVEDALA INDUSTRIES. INC.
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ADVERTISER PRODUCTS AND SERVICES INDEX

Building Materials and Construction
Allen Lumber Company, Inc., p. 300
American Excelsior Co., p. 279
Arneson Timber Co., p. 270
ASC Industries, Inc., p. 180
Associated Supply Co., p. 232
C. L. Maddox, Inc., p. 286
Celtite Technik, Inc., p. 182
Central Illinois Steel Co., p. 167
Columbia Quarry Co., p. 215
Connellsville Corporation, p. 224
Gunther-Nash Mining Construction Co., p. 190
Hennessey-Forrestal MachineryCo., p. 164
Jack Kennedy Metal & Building Products, Inc., p. 166
Naylor Pipe Co., p. 154
Ritecrete Concrete Products, p. 210
Southern IL Petrol., Inc., p. 281
Tison & Hall Concrete Products, p. 190
Woodruff Supply, Inc., p. 211

Contractors and Professional Services

(consultants, engineers, drilling, etc.)
Baker-Bohnert/Service Group, p. 144
BDAT Environmental, p. 275
Belt Service of KY, p. 144
Berri Exploration Services,p. 275
Bowman & Associates, Inc., p. 184, 185,186
C. L. Maddox, Inc., p. 286
Coal Industry Consultants, Inc., p. 240
Commercial Testing & EngineeringCo., p. 147
Courson Coring & Drilling, p. 278
Dunn Corporation, p. 159
Eskenazi & Farrell Associates, p. 195
Explosives Technologies International, p. 233
Frontier-Kemper Constructors, p. 304
General Belt Service, Inc., p. 280
Hanson Engineers, Inc., p. 219
Hennessey-Forrestal MachineryCo., p. 164
Holloway Deep Till, Inc., p. 239
Kanawha Manufacturing Co., p. 253
Kerco, Inc., p. 215



ILLINOIS MINING INSTITUTE

Contractors and Professional Services, cont'd.
Mine & Process Service, Inc., p. 191
Mossner Company, Alfred, p. 276
Paul WeirCompany, p. 200
PE & C, Inc., p. 257
Ready Drilling Co., p. 247
Southern Illinois University -Coal Research Center, p. 181
Stagg Engineering Services, Inc., p. 205
Steelite, Inc., p. 241

Electrical Equipment
(supplies, batteries, motors, cables, lamps and repairs)

ADALET-PLM, Inc., p. 268
Air Filter & Equipment Corp., p. 207
Americable, Div.of Associated Materials, Inc.,p. 266
American Pulverizer Co., p. 274
Anixter Bros., Inc., p. 235
Ashby ElectricCo., Inc., p. 236
Associated Supply Co., p. 232
Bearing Headquarters, Inc., p. 161
Berry Bearing Co., p. 174
C. L. Maddox, Inc., p. 286
Crown Battery Mfg., p. 285
Du Quoin Iron &Supply Co., p. 305
Dukane Mining Products Group, p. 293
Fairmont Supply Co., p. 222
Flanders Electric of Illinois, Inc., p. 260
Gauley SalesCo., p. 206
General Electric Co., p. 171
Helwig Carbon Products, Inc., p. 231
Hydro-Power, Inc., p. 291
IBT, Inc., p. 219
Industrial Electric Supply &Motor Repair, p. 294
John Benson Electric Co., p. 170
Kcrco, Inc., p. 215
Kiefer Electrical Supply Co., p. 249
Klein Armature Works, Inc., p. 195
Mainline Power Products Co., Inc., p. 247
Mcjunkin Corp., p. 262
MineSupply Co., The,p. 217
Mining Controls, Inc., p. 228
Mohler Techology, Inc., p. 230
Mt. Vernon Electric, Inc., p. 269



ADVERTISER INDEX

Electrical Equipment, cont'd.
Okonite Company, p. 194
Power Torque, Inc., p. 306
Reaco Battery Service Corp., p. 175
Siemens, p. 203
West Virginia Electric Co., p. 192
Woodruff Supply, Inc., p. 211

Mining and Industrial Supplies
A.S.P. Enterprises, Inc., p. 301
American MineTool Division,p. 156
American Pulverizer Co., p. 274
ASC Industries, Inc., p. 180
Associated Supply Co., p. 232
Baker-Bohnert/Service Group, p. 144
Bearing Headquarters, Inc., p. 161
Belt Service of KY, p. 144
Connellsville Corporation, p. 224
Cross/Laubenstein Manufacturing Co., p. 146
Du Quoin Iron & Supply Co., p. 305
Fairmont Supply Co., p. 222
Fansteel, Inc. - VR/Wesson Co., p. 187
Fredonia Valley Quarries, Inc., p. 296
Gauley Sales Co., p. 206
Gunther-Nash Mining Construction Co., p. 190
Hennessey-Forrestal Machinery Co., p. 164
Flenry A. Petter Supply Co., p. 263
Flewitt Robins/Crushing & Vibrating Equipment, p. 202
Hydro-Power, Inc., p. 291
Kerco, Inc., p. 215
Mainline Power Products Co., Inc., p. 247
Marland Clutch Div., Zurn Ind., p. 216
Mario Co., Inc., p. 183
Mine & Process Service, Inc., p. 191
Mine Supply Co., The, p. 217
Mississippi Lime Co., p. 226
Peabody ABC, p. 152
Power Torque, Inc., p. 306
R&H Service & Supply, Inc., p. 172
Reaco Battery Service Corp., p. 175
Schroeder Industries, p. 197
Seal Supply, Inc., p. 163
Sisco Supply Co., p. 278
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Mining and Industrial Supplies, cont'd.
Sligo, Inc., p. 176
The Sollami Company, p. 243
Southern IL Petrol., Inc., p. 281
Westfalia Mining Progress, Inc., p. 256
Wire Rope Corp. of America , p. 288
WoodruffSupply, Inc., p. 211
Workman Developments, p. 200
Zettler Timber, p. 257

Mining Companies
Arch of Illinois, Inc., p. 242
Consolidation Coal Co., p. 214
Freeman United Coal MiningCo., p. 264
Gauley Sales Co., p. 206
Hennessey-Forrestal MachineryCo., p. 164
Kerr-McGee Coal Corp., p. 286
Monterey Coal Company, p. 251
Peabody CoalCo., p. 254,255
Sahara Coal Company, Inc.,p. 178
Turris Coal Co., p. 248
White County Coal Co.,Pattiki Mine,p. 196
Zeigler Coal Co., p. 283, 284

Petroleum Products and Chemicals
Acetylene Gas Company, p. 156
Central Petroleum Co., p. 180
Century Lubricating Oils, Inc., p. 208
Du Quoin Iron&Supply Co., p. 305
Fairmont Supply Co., p. 222
Nalco Chemical Co., p. 298
Pennzoil Products Co., p. 223

Power Transmission Equipment
(bearings, drives, pulleys, conveyors)

American Pulverizer Co., p. 274
Baker-Bohnert/Service Group, p. 144
Bearing Headquarters, Inc., p. 161
Bearings, Inc.,p. 205
BeltServiceof KY, p. 144
Berry Bearing Co., p. 174
Bowman & Associates, Inc., p. 184,185,186
Bruening Bearings, Inc., p. 205
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Power Transmission Equipment, cont'd.
Coal Age Service Corp., p. 209
Connellsville Corporation, p. 224
Construction Machinery Corp., p. 218
Continental Conveyor & Equipment Co., p. 188
Fairmont Supply Co., p. 222
Flanders Electric of Illinois, Inc., p. 260
Flexible Steel Lacing Co., p. 153
Gauley Sales Co., p. 206
General Belt Service, Inc., p. 280
Hewitt Robins/Crushing & Vibrating Equipment, p. 202
Hydro-Power, Inc., p. 291
IBT, Inc., p. 219
John Benson Electric Co., p. 170
Kerco, Inc., p. 215
MacWhyte Wire RopeCo., p. 259
Marland Clutch Div., Zurn Ind., p. 216
Midco Sales & Service Co., p. 203
Mine & Process Service, Inc., p. 191
Morgantown Machine & Hydraulics, Inc., p. 209
OKI Padgett Systems, p. 276
Phillips Machine Service, Inc., p. 299
Power Torque, Inc., p. 306
Roland Machinery Co., p. 151
Siemens, p. 203
Sligo, Inc., p. 176
Stephens-Adamson Co., p. 307
Woodruff Supply, Inc., p. 211

Preparation Plants and Equipment
(services and parts)

American Pulverizer Co., p. 274
Bearing Headquarters, Inc., p. 161
Berry Bearing Co., p. 174
Bowman & Associates, Inc., p. 184,185,186
C. L. Maddox, Inc., p. 286
Centrifugal & Mechanical Ind., Inc., p. 229
Centrifugal Services, Inc., p. 246
Coal Age ServiceCorp., p. 209
Coal Industry Consultants, Inc., p. 240
Connellsville Corporation, p. 224
Construction Machinery Corp., p. 218
Continental Conveyor & Equipment Co., p. 188
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Preparation Plants and Equipment, cont'd.
Deister Concentrator Co., p. 227,238
Denver Equipment Co., p. 293
Duraline, Inc., p. 192
Fairmont Supply Co., p. 222
Flanders Electricof Illinois, Inc., p. 260
FlexibleSteel LacingCo., p. 153
Ford Steel Co., p. 147
Gauley SalesCo., p. 206
General Belt Service, Inc., p. 280
Gunther-Nash Mining Construction Co., p. 190
Heath Engineering, Inc., p. 150
Hennessey-Forrestal MachineryCo., p. 164
James A. Redding Co., p. 291
Kanawha Manufacturing Co., p. 253
Kerco, Inc., p. 215
Krebs Engineers, p. 220
Marland Clutch Div., Zum Ind., p. 216
Mario Co., Inc.,p. 183
MidcoSales &ServiceCo., p. 203
Mine Supply Co.,The, p. 217
Mohler Techology, Inc., p. 230
OKI Padgett Systems, p. 276
Power Torque, Inc., p. 306
R&H Service &Supply, Inc., p. 172
Reaco Battery Service Corp., p. 175
Roberts & SchaeferCo., p. 212,213, 221
Roland Machinery Co., p. 151
Stamler Corp., The, p. 155
T.J. Gundlach Machinery Co., p. 244
Tricon Metals and Services, p. 248
Woodruff Supply, Inc., p. 211
Workman Developments, p. 200

Pumps
(all kinds, pipe, valves, fittings, hydraulics)

Americable, Div. of Associated Materials, Inc., p. 266
ASC Industries, Inc., p. 180
Brake Supply Co., Inc., p. 183
Construction Machinery Corp., p. 218
Denver Equipment Co., p. 293
Fairmont Supply Co., p. 222
Farrar Pump&Machinery Co., p. 280
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Pumps, cont'd.
Gaulcy Sales Co., p. 206
Georgia Ironworks Industries, Inc., p. 252
Hauhinco Trading, p. 189
Hennessey-Forrestal Machinery Co.,p. 164
Hydro-Power, Inc., p. 291
Industrial Process Equipment Co., p. 170
John Benson Electric Co., p. 170
Kerco, Inc., p. 215
Mario Co., Inc., p. 183
Mcjunkin Corp., p. 262
Mine Supply Co., The, p. 217
Morgantown Machine & Hydraulics, Inc., p. 209
Mt. Vernon Electric, Inc., p. 269
R&H Service & Supply, Inc., p. 172
Straeffer Sales & Service Co., p. 178
Ulmer Equipment Co., p. 179
White Hydraulics, Inc., p. 158
Woodruff Supply, Inc., p. 211

Rubber Products

(tires, belting, hose)
Apache Hose & Belting Co., Inc., p. 297
Baker-Bohnert/Service Group, p. 144
Bearing Headquarters, Inc., p. 161
Belt Service of KY, p. 144
Berry Bearing Co., p. 174
Brad Ragan, Inc., p. 232
BrakeSupply Co., Inc., p. 183
Cross/Laubenstein Manufacturing Co., p. 146
Du Quoin Iron & Supply Co., p. 305
Fairmont Supply Co., p. 222
Flexible Steel Lacing Co., p. 153
Gauley Sales Co., p. 206
General Belt Service, Inc., p. 280
Gooding Rubber Co., p. 204
GoodyearTire and Rubber Co., Inc., p. 245
Hauhinco Trading, p. 189
IBT,Inc.,p.219
Jake's Tire Co., p. 277
R&H Service & Supply, Inc., p. 172
Raben Tire Co., p. 302
Roland Machinery Co., p. 151
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Rubber Products, cont'd.
Southern IL Petrol., Inc., p. 281
Woodruff Supply, Inc., p. 211
Workman Developments, p. 200

Steel and Steel Fabricators

(screens, rail, etc.)
A. Lucas & Sons, p. 267
American Pulverizer Co., p. 274
Associated Supply Co., p. 232
Baker-Bobnert/ScrviceGroup, p. 144
BeltServiceof KY, p. 144
Birmingham Bolt Co., p. 237
Broderick& Bascom RopeCo., p. 145
C. L. Maddox, Inc.,p. 286
Central IllinoisSteel Co.,p. 167
Coal Age ServiceCorp., p. 209
ConstructionMachinery Corp.,p. 218
Cross/Laubenstein Manufacturing Co., p. 146
Danville Steel Co., p. 160
Ford Steel Co., p. 147
Flennessoy-Forrestal Machinery Co., p. 164
Hewitt Robins/Crushing & VibratingEquipment, p. 202
Hydro-Power, Inc.,p. 291
Kanawha Manufacturing Co., p. 253
Kerco, Inc., p. 215
Krebs Engineers, p. 220
Levinson Steel Company, The, p. 231
MacWhyte WireRope Co., p. 259
Midco Sales &Service Co., p. 203
Midwest Steel, p. 240
Naylor Pipe Co., p. 154
K'orris Screen & Mfg. Co., p. 290
Roland Machinery Co., p. 151
Sligo, Inc., p. 176
Steelite, Inc., p. 241
Tabor Machine Co., Inc., p. 175
Tricon Metals and Services, p. 248
Wescott Steel, Inc., p. 225
WoodruffSupply, Inc., p. 211
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ADVERTISER INDEX

Surface Mining Equipment
A. L. Lee Corporation (Allco), p. 149
Amercable, Div. of Associated Materials, Inc., p. 266
Bearing Headquarters, Inc., p. 161
Berry Bearing Co., p. 174
Brake Supply Co., Inc., p. 183
Capitol Machinery Co., p. 169
Connellsville Corporation, p. 224
Construction Machinery Corp., p. 218
Continental Conveyor & Equipment Co., p. 188
ESCOCorp.,p. 148
Fabick Machinery Co., p. 296
Flanders Electric of Illinois, Inc., p. 260
Flexible Steel Lacing Co., p. 153
Hennessey-Forrestal MachineryCo., p. 164
Hewitt Robins/Crushing & Vibrating Equipment, p. 202
Jeffrey Division/Dresser Industries, Inc., p. 173
Kerco, Inc., p. 215
Long-Airdox Co., p. 162
MacWhyte Wire Rope Co., p. 259
Mario Co., Inc., p. 183
Midco Sales &Service Co., p. 203
Mohler Techology, Inc., p. 230
Norris Screen & Mfg. Co., p. 290
Phillips Machine Service, Inc., p. 299
R&H Service & Supply, Inc., p. 172
Reaco Battery Service Corp., p. 175
Rimpull Corp., p. 197
Roland Machinery Co., p. 151
Rudd Equipment, Inc., p. 258
Schroeder Industries, p. 197
Southern IL Petrol., Inc., p. 281
Stamler Corp., The, p. 155
Stephens-Adamson Co., p. 307
T. J. Gundlach MachineryCo., p. 244
Tricon Metals and Services, p. 248
Wescott Steel, Inc., p. 225
Westfalia Mining Progress, Inc., p. 256
Wire Rope Corp. of America , p. 288

Transportation
Hennessey-Forrestal Machinery Co., p. 164
Mt. Vernon Coal Transfer, p. 193
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Transportation, cont'd.
Norfolk Southern Corp., p. 168
StamlerCorp., The,p. 155

Underground Mining Equipment
(equipment, replacement parts and rebuilds)

A. L. LeeCorporation (Allco), p. 149
Advanced Mining Technology, p. 289
Air Filter & Equipment Corp., p. 207
Amercable, Div. of Associated Materials, Inc., p. 266
American Mine Tool Division, p. 156
Associated Supply Co., p. 232
Baker-Bohnert/Service Group, p. 144
Bearing Headquarters, Inc., p. 161
Belt Service of KY, p. 144
Berry BearingCo., p. 174
Brake Supply Co., Inc., p. 183
Cincinnati Mine Machinery Co., p. 199
Coal Age Service Corp., p. 209
Connellsville Corporation, p. 224
Continental Conveyor &Equipment Co., p.188
Dukane Mining Products Group, p. 293
Eickhoff Corp., p. 201
EIMCO Coal Machinery Inc., p. 292
Fabick Machinery Co., p. 296
Fansteel, Inc. - VR/Wesson Co., p. 187
Flanders Electric of Illinois, Inc., p. 260
Flexible Steel Lacing Co., p. 153
Ford Steel Co., p. 147
Gauley Sales Co., p. 206
Goodman Equipment Corp., p. 282
Hauhinco Trading, p. 189
Hennessey-Forrestal Machinery Co., p.164
J. H. Fletcher &Co.,p. 157
Jeffrey Division/Dresser Industries, Inc., p. 173
Joy Technologies, Inc., p. 177
Kennametal, Inc., p. 303
Kerco, Inc., p. 215
Lakeshore Mining Equip. Corp., p. 287
Long-Airdox Co., p. 162
MacWhyte Wire Rope Co., p. 259
Mario Co., Inc., p. 183
Mcjunkin Corp., p. 262



ADVERTISER INDEX

Underground Mining Equipment, cont'd.
Mine & Process Service, Inc., p. 191
Minesafe Electronics, p. 165
Mining Controls, Inc., p. 228
Mohler Techology, Inc., p. 230
Norris Screen & Mfg. Co., p. 290
OKI Padgett Systems, p. 276
Peabody ABC,p. 152
Phillips Machine Service, Inc., p. 299
Power Torque, Inc., p. 306
R&H Service & Supply, Inc., p. 172
Reaco Battery Service Corp., p. 175
Rudd Equipment, Inc., p. 258
Schroeder Industries, p. 197
Simmons-Rand Company, p. 271
The SoIIami Company, p. 243
Southern IL Petrol., Inc., p. 281
Stamler Corp., The, p. 155
Stephens-Adamson Co., p. 307
T. J. Gundlach Machinery Co., p. 244
Tabor Machine Co., Inc., p. 175
Tricon Metals and Services, p. 248
Westfalia Mining Progress, Inc., p. 256
Wire Rope Corp. of America , p. 288
Woodruff Supply, Inc., p. 211
Workman Developments, p. 200

Underground Roof Support, Safety and Ventilation
Air Filter & Equipment Corp., p. 207
American Mine Tool Division, p. 156
Arneson Timber Co., p. 270
Associated Supply Co., p. 232
Birmingham Bolt Co., p. 237
Celtite Technik, Inc., p. 182
Central Illinois Steel Co., p. 167
Connellsville Corporation, p. 224
Fairmont Supply Co., p. 222
Fansteel, Inc. - VR/Wesson Co., p. 187
Gauley Sales Co., p. 206
Hemscheidt Corporation, p. 265
J. H.Fletcher & Co., p. 157
Jack Kennedy Metal & Building Products, Inc., p. 166
Jennmar Corporation, p. 272,273

xi
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Underground Roof Support,Safety and Ventilation, cont'd.
Kerco, Inc., p. 215
Mine Safety Appliances, p. 198
Mine Supply Co., The, p. 217
National Mine Service Co., p. 295
Naylor Pipe Co., p. 154
Peabody ABC,p. 152
Stonebridge Press Ltd., p. 261
Tison & Hall Concrete Products, p. 190
Westfalia Mining Progress, Inc., p. 256
Woodruff Supply, Inc., p. 211
Zettler Timber, p. 257

Users of Coal

(utilities, industry, etc.)
Central Illinois Public Service Co., p. 234
Hennessey-Forrestal Machinery Co., p. 164
Mississippi LimeCo., p. 226
Mt. Vernon Coal Transfer, p. 193
Stamler Corp., The, p. 155

Other

COAL Magazine, p. 250
Southern Illinois University -Coal Research Center, p. 181
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