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THE COAL MINER

TRUE-he plays no grandstand role in life
But his importance is vital, great and just:
For without his toil inearth's caverns deep,
Civilization would soon crumble into the dust.

AD 1964 From hispoem - Vachel Davis

(Dedicated on State Capitol Lawn, Springfield , Illinois, October 16,1964)
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PROCEEDINGS

OF THE

ILLINOIS MINING INSTITUTE

ANNUAL MEETING

102nd YEAR

Collinsville, Illinois
Thursday and Friday, September 22-23,1994

The opening session of the 102nd Annual Meeting of the Illinois Mining
Institute zvas convened at 10:00 A.M., Thursday, September 22,1994, in the La
Salle Room ofthe Gateway Center. Robert W. Shanks, President ofthe Institute,
presided.

OPENING

Robert Shanks: Good morning. Myname is BobShanks. This year Ihad
the honor of serving as the president of the IllinoisMining Institute. I call
this 102nd Annual Meeting to order and congratulate all of those that have
made the IMIa success for more than a century. The longevity and success
of this organizationhaveonlyoccurred through thededicationof timeand
theexcellenteffortsof many people. Agreatdealofplanningand hard work
has gone into preparation forthis,our 102nd Annual Meeting. I hope you
enjoy theprogram. Anumber ofvery capable people haveworked hard to
make this year's meeting the best ever. Without slighting anyone, I'd like
torecognizejustafewat thistime. Firstandforemost, I'd liketothankHeinz
Damberger and Phyllis Godwin for their hard work and outstanding
support. Without theirefforts, wecould simplynotbe having thismeeting.
Theyhavecertainly keptmeinline overthepastyear, and Iknowthat they
haveprovided a greatdeal ofsupport for ourcommittee chairmen. NextI
would like to thank John Payne and LarrySteward, who are co-chairmen
oftheAdvertisingCommittee, andeveryone whoserved withthemintheir
group. These menand women aredirectly responsible for the continued
financial health of our organization. Through their successful efforts, the
Institutecontinues to have the necessary funds to support itsmeetingsand
scholarship awards. Ourspecial thanks also go toourexhibitors whohave
provided supportfor theInstitute thisyear. Virtually alloftheexhibitspace
has been taken, and I urge everyone to support these companies and
organizations by taking the time to visit their displays throughout the
Gateway Center.



I ILLINOIS MINING INSTITUTE

Before we begin our first technical session, I need to make a few
announcements. Our luncheon meeting today will begin at 12:30 in this
same room. So we need to keep this morning's program moving along.
Hopefully, the program can be completed by noon which will allow about
a half an hour to set up this room for lunch. Unfortunately, our planned
luncheon speaker, Governor Jim Edgar will be unable to join us. The
Governor sends his regrets, but State business does not allow him to be in
Collinsville today. However, we are very fortunate to have Dr. Ron
McMahan filling the Governor's shoes. Dr. McMahan is founder and
presidentofRDI and willspeaktous todayon theresultsofhis firm'sIllinois
Basin market study. I'm sure everyone will want to hear what Ron has to
say about thismost important topic whichaffectseveryone in our industry.

Tomorrow morning, the business session will begin in this same room
at 9:00 A.M. We will also have a free continental breakfast in the exhibit hall

beginning at 8:00 A.M. The second technical session will start here at 10:00
A.M. and will last until noon. Ronnie Marcum, vice president of Consol's
Illinois operations will preside over the session. He has assembled an
outstanding selection of papersdealingwithnewdevelopmentsin mining
technology in Illinois. I hope everyone can attend that session tomorrow
morning.

Next I would like to request everyone's assistance in keeping our
necrology list current. If you know of the death of any IMI member or
former member duringthepastyear, would youplease inform eitherHeinz
Damberger, PhyllisGodwinor anyoneelseat the registrationdesk.

I'd alsolike to mention that Zeigler's subsidiary, Americoal, has again
dona ted two airline ticketsfora trip toanywhere in the UnitedStates. These
tickets will bedrawn at noon on Friday in thelobby. Be sureyoubuy your
raffle tickets before then in time for that drawing [Don Webbof Freeman
United Coal Co., wonthefree airline tickets]. Adoorprizewill alsobegiven
away at noon on Friday:a set ofgolfclubsdonated byJimJustice,President
of DuQuoin Iron and Supply. Everyone who is registered for this IMI
meeting will have a chance to win thegolfclubs [JohnStratton of DuQuoin
Iron & Supply, won the golf clubs].

Please note that the guards at the entrance to this room and at the
entranceto theexhibit hall have been instructed torefuse entry toanyone
who is not wearing their IMI badge. So please make sure thatyou are
properly registered and that you wear yourbadge at all times. I'd like to
remind you that thetradeexhibits will beopen throughout thecenter from
1:00 P.M. to 7:00 P.M. today and from 8:00 A.M. to noon tomorrow. Also,
you areinvited to attend the fellowship between 5:00 and 7:00 this evening
intheexhibit hall anddrop by the hospitality rooms at the Gateway Center
and nextdoor at the HolidayInn.

That concludes my announcements, and now it is my pleasure to
introduce the chairman ofthis morning's technical session, George Woods.
George is Dean of Mining Technology atJohn A. Logan College and Illinois
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Eastern Community Colleges. The session this morning deals with the
current regulatory climatefor thecoalindustry in Illinois. George, Iturn the
program over to you.

TECHNICAL SESSION I:

OPPORTUNITIES FOR ILLINOIS COAL

IN CURRENT REGULATORY ENVIRONMENT
George Woods: Good morningand welcometo the first technical session

during the meetingof the102nd Illinois Mining
Institute. Our session is titled "Opportunities
forIllinoisCoalin theCurrent Regulatory Envi
ronment." I think when you hear the words
"opportunities for Illinois coal" used in the
same sentence there is cause for a little enthu

siasm. Our first speaker isRichard L.Kerch. He
is the director of Air and Water Quality Activi
ties at Consol, Inc., Pittsburgh, Pennsylvania.
Dick has a Bachelor's and a Master's degree in
physics from Purdue and SIU-E, respectively.
He grew up afew miles west of here in Granite GeorSc Woods
City where everyone knew what air pollution was about: prosperity. He
began his career in environmental matters in 1971 here in Collinsville,
shortly after the passage of the 1970Clean Air Act, with the Illinois EPA in
their division of public water supply before moving to air quality with the
fledglingIowa EQas the regional airqualityspecialist. In1974, he saw the
light and began his twenty year employment in the coal industry, first with
AMAX Coal in Indianapolis and since 1978 with Consol in Pittsburgh.
During the last twenty years he has worked on numerous industry issues
such as fugitive dust, the national industry ambient air quality standards
and particulate matters emissions from coal thermal dryers and dispersion
modeling which included participation in the National Committee on Air
Quality. He devoted nearly a decade to understanding the scientific and
political dimensions of acid rain, fought the good fight while debating the
merits ofacid rain controls, including testifyingbefore Congress on several
occasions. During the late1980s, heserved aschairman of the Environmen
tal Matters Committee of the American Mining Congress; currently he
serves on the Virginia State Advisory Board to the Air Pollution Control
Board. In this capacity, he has just finished preparing an instructional
manual for the regulating committee preparing the Virginia Title V permit
applications. Dick's presentation isentitled "Impending Impacts of Title III
and Title V of the Clean Air Act Amendments of 1990on the Coal Industry."

Richard Kerch: Good morning. It is hard to believe that in November
four years will have gone by since the passage of the 1990 Clean Air Act
Amendments.



IMPENDING IMPACTS OF TITLE III AND TITLE V OF

THE CLEAN AIR ACT AMENDMENTS OF 1990

ON THE COAL INDUSTRY

RICHARD L. KERCH

Consol, Inc.
Pittsburgh, Pennsylvania

INTRODUCTION

The coal industry has already begun to
feel the affects of the acid deposition title, par
ticularlyherein Illinois. Ithas not been good. It
has not been good in most of the midwestern
states. But that is not what I'm going to be
talking to you about today. I want to talk about
two other areas that are going to provide fairly
steep challenges to us as producers and sellers
of coal; i.e., (1) Title III, Hazardous Air Pollut

ants and what is in store for our customers, and (2) Title V, Operating
Permits, which may affect our production facilities.

TITLE V: OPERATING PERMITS

Title V deals with operating permits. The state of Illinois, as well as 47
other states, isawaiting final approval fromthe U.S. EPA on theiroperating
permit program. The stack of forms that make up an application are well
overan inch thick. Notallofthemaregoingtohavetobe filled out byevery
source category. Butifit applies toyou, it isgoing to bea very, very detailed
application.

Title V will apply if your preparation plant (or mine) emits more than
ten tons ofany single hazardousair pollutant (HAP)or 25 tons in aggregate
of any HAPs, or if itemits100 tonsofanyoftheso-called criteriapollutants,
e.g.,particulatematter,sulfur dioxide, oxidesofnitrogen,etc.,or if it was a
plantbuilt since1974and subjectto theNewSourcePerformanceStandards
(NSPS) forcoal cleaning plants,or ifit issubject, and this ishighlyunlikely,
to some regulationunder the current HAP program. Ifany of theseapply
toyour facility, thenyou'll willberequired togeta TitleVoperating permit
fromthe appropriate state,commencing sometime in 1995. In Illinois, Iam
told that theyaregoing toinform you when yourpermit application isdue
by SIC code. Idon't know when our SICcode will be called, but when it is,
the Illinois EPA will direct you to submit an application.

You will have to provide a complete and comprehensive emission
inventory.Youwillhave toprovidea listofallapplicable emissionlimitsor
standards. Ifyoudo nothave a thermal dryer, that listmaybe fairly small.
There will be a great deal of new record keeping and reporting require-

4
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ments. There arecompliance schedules. Ona periodic basis, youwill have
to show the state that you are in compliance. And if you are not, you are
going to have totell themabout it. Failure toreveal noncompliancewillbe,
in many instances, more serious than the noncompliance itself.

The enforcement title gives the state or the federal government a wide
range of options in dealing with violations of the permit. They can issue
complianceorders, probably the most severeof all the options. They can
assess monetary penalties. It will be similar to a state trooper with a ticket
book, issuing trafficcitations.And you willbe presumed guilty. Theability
to appeal is fairly limited. Tine state can refercases to the U.S. Department
ofJustice. And allofourneighbors cangetinto theactbyfiling citizen suits.
Perhaps the most scary thing that is now in the Clean Air Act, is the
possibilityforimplementationoffederal sanctions. Wehavemanagement's
attention when we talkabout executives going to jail. Today, any person,
meaning an individual or an organization, that commits a knowing viola
tion of any state implementation plan, administrative compliance order, or
permit, or provision of the Act is subject, upon conviction, to fines of not
more than $250,000, or imprisonment of not more than fiveyears, or both.
I don't know when enforcement people are going to pursue criminal
sanctions, but I'll bet before the decade is out, we'll start to see individuals
who takea fastand looseattitude towardscompliance with this particular
statute, going to jail.

To wind up on operating permits. In Illinois, 1995 is going to be the
target. Ifyou have to get a Title V operating permit, I would suggest that
you seriously consider contracting for theexpertise to guide you in prepar
ing the permit applications. Theseare five-yearpermits. The possibility for
making mistakes that could lockyou into operating your facility in a way
that cannot meet sudden changes in the market is very high. So you will
want to think very carefully about how you permit your facility to give
yourself maximum flexibility.

TITLE III: HAZARDOUS AIR POLLUTANTS

Most of the things that are in coal that weare concerned about occur in
the 100parts per billion concentration range. Just to give you an idea of what
that equates to: 100 parts per billion in a standard lifetime corresponds to
three minutes. Iguess we wouldn't all be too terribly concerned if our lives
were cut short by three minutes. In a flight from Pittsburgh to Tokyo, 100
parts per billion is four feet. That is not a big deal unless the airplane lands
about four feet short of the runway when it gets to Tokyo-particularly on
that new airport they built out in theocean. Compared to the United States
gross national product, it isequivalent to about $500. That is not too much,
unless you happen to bet on the Cardinals to win the championship-
football or baseball.

Mercury in a typical Consol coal is 100 parts per billion. Mercury that
is emitted into the atmosphere from all U.S. coal in a typical year, amounts
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toapproximately 75 tons peryear. Isthat a bignumber? Well, Ihavegood
news and bad news. The good news isyou don't need to know the answer
to that, because the bad news is the government is going to tell you very
shortly.

Maximum Available Control Technologi/ (MACT)
The 1990 Clean Air Act Title III deals with air toxics. Thereare 1891 isted

substances. If a source emits more than tenofanyone or 25altogether, then
that source may have to apply what is called maximum available control
technology (MACT). Utilities wereexempted bystatute until 1993, when a
study was to be done. Obviously, sinceweare in the fall of 1994 and that
study is still not complete, the exemption continues.

We find eleven hazardous air pollutants on the list of 189 that are
common trace elements found in coal. They are: beryllium, antimony,
chromium, lead, mercury, selenium,arsenic,cadmium, cobalt, manganese
and nickel. You will also see that chlorine, many organics compounds and
radionuclei appear on that list. But we think that what the coal industry
ought to be concerned about are the trace metals that are found in coal.

Thereare three majorEPA reports that are required by law. Thedraft
report on the utility sector lookslike it willbe released in November of this
year. The Clean Air Research Title required a separate study looking at
mercury. That report isalsodue lateron thisyear. And, finally,a third study
required in the Clean Air Act, the Great Waters Study report, was due in
May. The Great Waters Study draft was recently issued. It is a scary
document in the sense that there were some twelve substances that the

legislation directed EPA to study. Most of them were pesticides or herbi
cides. These are not of much interest to us or the utilities; but mercury was
one of those twelve substances, and the administrator is not bound by the
10-ton per year or 25-ton per year thresholds if she decides to regulate any
of them. Mercury lookslike it will surelybe nominated for control in the
utility study or in the Great Waters report.

Maximum achievable control technology is defined in the statute,
including the following phrase, "...including a prohibition on such emis
sions where achievable...." Congress has given the administrator the
latitude in some instances to makezeroemissions the regulatory scheme.

Whenevaluating emissions from a typical 500megawattpower plant
at 80 percent capacity, using a Pittsburgh seam coal, the uncontrolled
emissionoftheeleventraceelementswerecalculated tobe270 tonsperyear.

What we found is that coal cleaning is a terrific way to reduce most of
these traceelements. The reason is theyareassociated with theash, and to
theextentthatyougetgoodashremoval inyourcleaning plant,youarealso
removing a considerable fraction of the eleven trace elements. However,
theyare notall removed with thesame efficiency. Onecanachieve about
a 78 percent reduction justbycleaning thecoal. What weare trying to do
isconvince theEPA thatmaximum available control technology, in thefirst
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instance, ought to be just cleaning coal. The EPA shouldn't require the
utility todo anything more. However, most powerplantshaveelectrostatic
precipitators (ESP) which are capable of getting another 96 percent reduc
tion offof the78percent. So,withan ESP unit and using acleancoalproduct,
you can reduce the 270tons per year going into that boiler to about 2.5tons
coming outof the stack. Ifyou also havea fluegasdesulfurization unit, you
can get additional reduction.

Question: Is that the figure that is given after cleancoal?

Richard Kerch: Yes, it isa combinationof coals. For comparison, in our
Illinois (No. 6) coal, some of the elements have somewhat more of these
constituents than the Pittsburgh seam does. Beryllium, cadmium, manga
nese, nickel, lead and antimony are all significantly higher. By significant,
1mean more than 50 percent higher and in some cases by maybe a factor of
two or three. On a clean coal basis, the differences are not as much, but, in
general, even a clean Illinois coal has a little bit more than a Pittsburgh seam
coal does. Manganese has the largest traceelement concentration. Out of
the 270tons of uncontrolled traceelements,manganese would count for 112
tons. Cleaning and an electrostatic precipitator, in most instances, with
respect to these eleven trace elements is going to be below the 25-ton
threshold.

The problem is what the EPA is going to do with chlorine, i.e., HC1.
Chlorine typically is in percent quantities in coal. You could end up with
over 10 tons of chlorine, and then everything else kicks in. We don't know
whether the EPA will regulate chlorine or not.

Consol's main concern is mercury. Our guess is that mercury will not
escape regulation. A 500-megawattpower plant emits about a quarter of
a ton of mercury emissions. Youdo not get qui teas good removal rate in the
cleaning process, and ESPdocs not do nearly as good a job. The primary
reason for this is that mercury stays in thegas phase and is not a particulate.
It does not condense even in the cool back end of the stack, and most of it is
going to be emitted in the gas phase. Fluegasdesulfurization units should
be capable of removing more mercury, though.

The Great Waters Study's objective is to look at the impact of air
emissions primarily on the Great Lakes, Chesapeake Bay and a couple of
other coastal areas. The first report came out this past May. Basically, this
report is showing that mercury persists in the environment; it accumulates
in the food chain. The EPA believes that this is a significant human health
effect and that "reasonable action," which is a term that is in the statute, is
justified. This study is going on independently of the utility study, which
isalso lookingat mercuryalongwiththeother 188 substances.Our concern
is that it is plausiblethat theAdministrator coulddecidenot todo anything
about mercury under theutilityprogram,but useTheGreatWaters report
as a means to regulate mercury. Since thereare no thresholds specified in
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thispartof theact,the10-ton and 25-ton thresholds maynotbeapplicable;
i.e., theycouldbeconsiderably smaller. Specific sources are notidentified
in the May report. However, deposition from air is believed to be a signi
ficant contributor to the amount of mercury that is finding its way into the
biosphere. Fossil fuel power plants have been highlighted within this
study.

Therearesomeissuesof technical concern.Traceelements are naturally
variable. We've done enough analysesover theyears toknow that they vary
in time within the same mine. We know that they vary within the seam.
Two mines side by side may have different concentrations on average.
There are also seam to seam differences. There are no coals that are low in

all trace elements, so there is not going to be a case of a high-sulfur/low-
sulfur marketing controversy with trace elements. Generally, the trace
elements follow the ash content.

Stack sampling analysis and coal analysis can be inaccurate; particu
larly, in stacksampling we'veseenerrorsas great as a factor of ten. Ifyou
try to measure all the streams, coal coming in, the flue gas, the bottom ash,
the flyash-you try toaccount forallof themercury through a mass balance.
The best closure we have seen is about 40percent. These kinds of analyses
are slow and expensive. We have done a couple of total power plant
assessments for a couple of our customers in the last few years. The cost of
such an assessment may be one million dollars, or more. Because stack
samplingis so difficult todo and soexpensiveand slow, it isouropinion that
the EPAis going to base its control regulations on coalanalysis. They will
simply take the hazardous air pollutant contentofcoal,multiply it by some
emission factor, and insert the estimated emissions into some model which
estimates health risk. This is the approach that will likely be used to
regulate hazardous air pollutants.

My last point is the technical concernregarding residual risk. There is
a second step to the MACTregulation. Ten or fifteenyears down the line,
after MACTisapplied, the EPA will do aso-called residual riskassessment,
which may further reduce theallowable emissions for many sources.

Finally, I would like to discuss some of the things Consol is doing.
We'vebeenrunning comprehensive coal analysesfrom1982 to thepresent,
and we've been doing traceelement analyses annually on all the coals that
we produce, as well as on certain exploration cores. We've looked at as
many as 25substancesover theyears. Occasionally wecut onebackor add
one, but we have information on all of the eleven mentioned above, for well
overa decade. We did a major assessment ofcoal cleaning on eightofour
preparation plants for Pittsburgh, Illinois Herrin (No. 6), Pocahontas 3 and
4 seams-looking at the raw versus clean coal concentrations. We have
provided that information to an EPRI contractor in order to provide
information which we think is more reliable than the data that the EPA has
beenusing. Relying on in-situ coal quality data for trace elements is not a
particularly valid way to do it. So, weprovidedsomeinformation to EPA
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on seams in which we have a strong interest. Some of the other coal
companies have also been providing information on their coals.

We've also been looking at sampling methods development and have
been involved in the Department of Energy's Air Toxics Assessment
Program. We have been doing a lot of things in-house on emission control
technology: combustor testing, pilot plant development, trying to better
understand mercuryemissions-where itgoesand in what form it is being
emitted. Weare trying todemonstrate thebenefits of coalcleaningso that
policymakers understand that there are natural variabilities in trace ele-
mentsand that thereisagreatdeal ofuncertainty inanalyticalmethods. We
have been trying to reviewthe EPA study and, generally, participate in the
regulatory process to the extent we can, as well as publish as much
information as we can in the scientific literature.

SUMMARY

The utilities are temporarily exempted fromTitle III. The Great Waters
report suggests that mercury will be regulated, and it looks like risk
assessments will be based on coal analysis rather than on actual emission
measurements. Stack sampling is difficult, expensive and slow. Coal
cleaning is important in reducing trace elements. Electrostatic precipitators
also remove trace elements. ESPs are less effective for mercury and
selenium because they are emitted in the gas phase. FGD can remove
hazardous air pollutants, but it is not welldocumented.

George Woods: Our next presentation will be given by RolfMaurer. He
is the Technical Support Manager/Coal Gasification for Destec Energy,
Inc., Division of Dow Chemical. Mr. Maurer has Bachelor's and Master's
degrees in aeronautical and astronomical engineering from the University
of Illinois. He worked in the aerospace industry from 1966 to 1974. Since
1974,he has been in coal gasification energy systems. Mr. Maurer's career
in the coal gasification energy systems began with the DOE's gasifier
industry program as a project manager for the Deland-Jerry gasification
project in Norton, Pennsylvania. Sincetheinitial industrial coalgasification
project in York, Pennsylvania, Mr.Maurer's activities have involved: Man
ager of the Mining Industrial Fuel Gas Project, jointly funded by the U. S.
DOEand the U.S.Department of Interior Bureau of Mines that was in 1981-
85 in Minneapolis, Minnesota. He has also been involved in the manage
ment, installation and the commissioning of the first two-stage industrial
gasifiers in China, supplying fuel gas to continuous tunnel kilns. Mr.
Maurer's responsibility with Destec Energy is to provide technical support
to commercial development of Dectec's coal gasification combined cycle
systems within both the utility sectorand independent power generation
markets. Mr. Maurer's presentation reviews the Wabash River Repowering
Project which will utilize high sulfur Illinois Basin bituminous coal to
generate 262megawatts in an environmentally clean and efficient manner
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via Destec Energy'scoalgasification process at PSI Energy'sWabashRiver
Station near Terre Haute, Indiana. His presentation will also highlight the
unique project structure and working relationship established by Destec
Energy and PSI Energy toeffect this clean coal repowering. Also withRolf
is Dan Rimstidt, Fuels Procurement Manager for PSI Energy. He will
hopefully entertain a few questions once Mr. Maurer is finished.

RolfMaurer: Thank you George. I am pleased to be here this morning.
We are very excited about the Wabash Project. 11 provides a real opportunity
forIllinois Basin highsulfurcoal tobeusedcleanly andeffectively forhighly
efficient power generation in this part of the country and beyond.
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INTRODUCTION

The Wabash River Coal Gasification Re-

powering Project (the Project) is a joint venture
of Destec Energy, Inc. (Destec) of Houston,
Texas,and PSI Energy, Inc. (PSI) of Plainfield,
Indiana. The goal is to develop, design, con
struct, own and operate a commercial coal gas
ification combined cycle (CGCC) power plant
at PSI's Wabash River Generating Station in
West Torre Haute, Indiana. PSI will be respon
sible for the new power generation facilities

and modification of the existing unit, while Destec will own and operate the
coal gasification plant.

With this Project, Destec and PSI are participating in the U. S. Depart
ment of Energy's (DOE) Clean Coal Technology Program to demonstrate
the coal gasification repowering of an existing generating unit affected by
the 1990Clean Air ActAmendments (CAAA).TheProjectwill repowerone
of thesix unitsat PSI'sWabashRiverGeneratingStation. TheCGCC power
plant will produce a nominal 262 (net) megawatt (MW) of clean, energy-
efficient capacity for PSI's customers. The Project will use locally-mined
(Illinois Basin) high-sulfur coal and out-perform Phase II requirements of
the CAAA. The net plant heat rate will be approximately 9,000 Btu/kWh
(HHV) and SO, emissions are expected to be less than 0.02lbs/MMBtu of
fuel. Uponstart up in 1995, theProject will be the largestoperating,single-
train coal gasification combined cycle plant in the United States.

TheProjectwilldispatch asbase load inPSI'ssystem on the basisofboth
efficiency and environmental emissions and will be in operation as a PSI
generating resource for at least25years. TheProjectisexpected to produce

'Presented at the 102nd Annual Meeting by Rolf E. Maurer.
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some of the lowestcostelectricity on thePSI system. TheDOE CleanCoal
Program Demonstration Period will cover thefirst threeyears ofoperation.
The DOEinvestment in the Project isessentialto ensuring the successof the
first fully integrated commercial CGCC repowering project in the United
States. Ultimately, efficient and clean CGCC technology can meet both
domestic and global energy and environmental needs.

BACKGROUND

TheDestecCoalGasification process wasoriginally developed by The
Dow Chemical Company during the 1970s in order todiversity its fuelbase
from natural gas to lignite and other coals. The technology being used at
Wabash is an extension of the experience gained from that time through
pilot plants and up to the Louisiana Gasification Technology, Inc. (LGTI)
facility in Plaquemine, Louisiana. LGTI isa160MWcoalgasification facility
which has been operating since April 1987.

Using data and experience gained at LGTI, Destec approached PSl in
1990, and discussions concerning the Wabash Project were initiated. Sub
sequently, Destec and PSI formed a joint venture for the purpose of
participating in the U. S. DOE's Clean Coal Technology Program. In
September 1991,the Projectwas selected by the U.S.DOEas a Clean Coal
Round IV project to demonstrate integration of an existing PSI steam
turbine generator and auxiliaries, a new combustion turbine, a heat recov
ery steam generator (HRSG) and a coal gasification facility to achieve
improved efficiency and reduced emissions. In July 1992,a Cooperative
Agreement was signed with the U. S. DOE. Under the terms of this
agreement, the Wabash RiverCoal Gasification Repowering Project Joint
Venture will develop, construct and operate a coal gasification combined
cycle(CGCC) facility, and the U. S.DOE willprovide cost-sharing funds for
construction and a three-year Demonstration Period.

PROJECT ORGANIZATION AND STRUCTURE
In general, Destec has responsibility for financing, construction and

operation of thegasification portionof theProject, and PSI has responsibil
ity for financing, construction and operation of the power generation
portion of the Project. The Project will involve a construction period of
approximately two years and an operatingperiodof at least 25 years.

Two agreements establish thebasis for thePSI and Destec relationship.
The Joint Venture Agreement created the Wabash River Coal Gasification
RepoweringProject Joint Venturein order to administer the Project under
the DOE Cooperative Agreement. The Gasification Services Agreement
includes the commercial terms between PSI and Destec under which the
Projectwillbe developedand operated. Thestructure of the Gasification
Services Agreement allows the Project to be integrated for higher efficiency
andprovides for the use ofcommon facilities to eliminate duplication. The
major provisions of theGasification Services Agreement include:
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PSI Responsibilities:
• Buildand operate the powergeneration facility.
• Furnish Destec with a site, coal, electric power and other utilities.
• Pay a monthly fee to Destec for gasification services.

Destec Responsibilities:
• Build and operate thecoal gasification facility.
• Guarantee performance of the coal gasification facility.
• Deliver syngas and steam to the powergeneration facility.

TECHNICAL DESCRIPTION OF PROJECT

Design
The Destecgasification process features an oxygen-blown, two-stage

entrained flow gasifier. Aprocess block flow diagram isshowninfigure 1.
IntheDesteccoalgasification process,coalisground with water toform

a slurry. It is thenpumped intoa gasification vessel whereoxygenisadded
to form a hot, raw gas through partial oxidation. Most of the noncarbon
material in the coal melts and flowsout of the bottom of the vessel forming
slag - a black, glassy, nonleaching,sand-like material. The hot, raw gas is
then cooled in a heat exchanger which produces high pressure steam.
Particulates, sulfur and other impurities are removed from the gas before
combustion to make it an acceptable fuel for the gas turbine.
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The syngas is piped to a General Electric7FA high-temperature com
bustion turbine generator which produces approximately 192 MW of
electricitywith syngas fuel. TheProject is the firstapplicationof advanced
gas turbine technology for syngas fuel. A heat recovery steam generator
recovers gas turbine exhaust heat to produce high pressure steam. This
steamand thesteamgeneratedinthegasification processsupply anexisting
steamturbinegenerator in PSI's plant toproduce an additional 104 MW.
Plant auxiliaries in the power generation and coal gasification areas con
sume approximately 34MW, fora nominalnet power generation forexport
of262MW.

Several novel technology applications are included in the Project:
Hot/Dry Particulate Removal willbe demonstrated at full commer
cial scale.

Syngas Recycle willprovidefuel and process flexibility whilemain
taining high efficiency.
AHighPressure Boiler will cool the hot, raw gas by producing steam
at a pressure of 1,600psia.
A Dedicated Advanced Design Oxygen Plant will produce 95 percent
pure oxygen for use by the Project.
Integration betiocen the Heat Recovery Steam Generator and the Gasifi
cation Facility has been optimized to yield higher efficiency and
lower operating costs.

The new power generation facility will also include additional water
treatment systems. The combustion turbine has steam injection for NOx
control. The amount of this injection flow is reduced compared to conven
tional systems because the syngas burned in the combustion turbine is
moisturized at the gasificationfacility, making use of low level heat in the
process. This flowiscontinuously made up at the power blockby clarifica
tion and treatment of river water.

The CGCC plant willhave twocommercial byproducts during opera
tion. Elemental sulfur removed via the gas clean-up systems will be
marketed tosulfur users. Slag,a sand-likebyproduct from the gasifier, will
be available for use as a construction material.

Operations
Destec and PSI willindependently operatetheirrespective gasification

and powergeneration facilities. Operating interface parameters andother
keydata will be interchanged continuously between thegasification and
powergeneration control rooms. Innormal operation, syngas production
will follow combustion turbine fuel demand. Thermal balance between the
facilities is flexible to a certain extent, utilizing the heat recovery steam
generator and gasification facility heat exchangers, and will follow the
syngas production.
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Operation of the facilities will be closely coordinated during startup
and shutdown. Tliecombustion turbine operates on auxiliary fuel (oil) at
low loads during startup and shutdown. A"flyingswitch"willbe made to
syngas and the combustion turbine will ramp up to full load at its normal
rates.

Cost and Efficiency
Integration of the new and existing power generation facilitiesand the

new gasification facility have resulted in lower installed cost and better
efficiencythan other "environmentally equivalent" coal-based power gen
erating projects. Reduced development effort and a shorter schedule have
also resulted from choosing to repower an existing station rather than
developing a greenfield installation. Thisadvantage is evident from the
rapid development and construction progress to date.

The net plant heat rate for the entire new and repowered unit is
expected to be approximately 9,000 Btu/kWh, representing an approxi
mate 20-percent improvement over theexistingunit. Certain major compo
nent manufacturer margins and guarantees (combustion turbine, HRSG,
HTHRU, etc.) are included in this energy balance calculation; actual opera
tion is expected to be slightly better. This heat rate will be among the lowest
of commercially operated coal-fired facilities in the United States. Tlie
Project is expected to produce some of the lowest cost electricity on the PSI
system.

Repovvering the existing unit and utilizing the existing site facilities, in
addition to the existing steam turbine generator, auxiliaries and electrical
interconnections, represent an installed cost savings of approximately $30
to $40 million as opposed to an entirely new greenfield installation.

The total estimated installed cost for the Project is $362 million. This
estimated figure includes escalation through 1995, environmental and
permitting costs and startup costs. On this basis, the total estimated
installed cost of the project is approximately $1,380 per kVV of net genera
tion. The U.S. DOE'sCleanCoalTechnology Program (Round IV) provides
partial funding for the project ($198 million for construction and a three-
year demonstration period). PSI and Destecwillprovide the balance of the
funds for their respective portions of the job. The DOEfunding reduces the
estimated installation cost to less than $900 per kW of net generation.

Environmental Benefits
The plant willbe designed to substantially out-perform the standards

established in the 1990 Clean Air Act Amendments (CAAA) for the year
2000. The Destec gasification technology to be employed will remove at
least98 percent of the sulfur in thecoal. Expected SO,emissions willbe less
than 0.02 lb/MMBtu of fuel. NOx emissions from both the gasification
block andthe power blockare expected to be less than 0.7 lb/MWh. C02
emissions will also be reduced approximately 20percent on a pcr-kilowatt-
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hour basis by virtue of the increased system efficiency. Figure 2 compares
emissions of current Wabash Unit 1 with expected emissions from the
Project. By providing an efficient, reliable and environmentally superior
alternative toutilitiesforachievingcompliancewiththeCAAArequirements,
theWabashProject willrepresentasignificant demonstrationofCleanCoal
Technology.

EXPECTED PROJECT EMISSIONS

CGCC EMISSIONS so,U NOx CO PM PM-10 VOC

Gasification Block Tons/Yr. 23 18 124 25 20 12

Power Block Tons/Yr. 204 774 374 46 42 13

Total CGCC Tons/Yr. (note 1) 227 792 498 71 62 25

B. COMPARISON TO EXISTING UNIT

EMISSIONS, LBS/MWH SO, NOx CO PM PM-10 VOC

Unit 1 Boiler 38.2 9.3 0.64 0.85 0.85 0.03

CGCC 0.21 0.75 0.47 0.07 0.06 0.02

EMISSIONS, LBS/MMBlu

Unit I Boiler 3.1 0.8 0.05 0.07 0.07 0.003

CGCC

.7 . . i\ F. 'I A AAA AAA F.U7

0.02 0.08
..j

0.05 0.01

/AAA V i

0.01

vil ... AA.A
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Figure 2. Environmental emissions.

ACTIVITIES TO DATE

Site Selection and Preparation
Early site feasibility studies resulted in locating the new coal gasifica

tion repowering facilities northwest of PSI'sexisting Wabash RiverGener
ating Station(fig.3). The land fortheProject wasdonated by the Peabody
CoalCompany. Thisproperty wasformerly the Viking Mine, which once
supplied the existing station with coal.

The cost of expensive steam piping to connect the existing Unit 1 steam
turbine and the new heat recovery steam generator was minimized by
locating the Project adjacent to the existing Wabash Generating Station.
Other existing facilities to be used by the Project include the railroad,coal
unloading facilities, steam turbine, condenser and auxiliaries, and the ash
pond. Although the integration of the coal gasification project with the
existingstation providesefficiency and costadvantages, the limitationsof
spacehavepresented challenges duringconstruction. Among these is the
challenge ofmanaging a construction manpower peak ofover 400 people
for two jobs on a small site.
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Additionalsitechallengesencountered include: 1)theneed tore-orient
the physical layout of the gasification plant to protect against potential
subsidence (based on site-specific data obtained during the engineering
phase);and2)unstableminespoilsthatmadeplannedconstructionlaydown
and parking areas unsuitable for use.

Permitting and Regulatory Approval
Obtaining environmental permits and regulatory approvals were two

major challenges to the development of the Project. As a DOE-sponsored
project, the Project was subject to the requirements o the National Environ
mental Policy Act (NEPA). PS1, Destec and two environmental consulting
firms were involved in the preparation of a detailed environmental infor
mation volume which was the basis for DOE's development of an Envi
ronmental Assessment of the impact of the Project. Becauseof the favorable
NEPAassessment, DOEissueda FindingofNo SignificantImpact (FONSI)
in May 1993. Although the DOE supported the joint venture's efforts by
expediting the review process, the FONSI was received approximately six
months after the milestone date for this activity established in the original
Project schedule. The Project was the firstof its scope under the DOE Clean
Coal Technology Program to obtain this status. The FONSIalso reflects the
advantage of a repowering application over greenfield construction.

Other environmental permits were also required for the Project. The
mostsignificantofthesewastheairpermit. Because Destechasresponsibility
for thegasificationplantand PSI hasresponsibilityforthepowergeneration
portion of the Project, theyeachhad toobtainseparatepermits. However,
for consistency and expediency, air quality modeling studies were per
formed on acombinedbasis. Thetotalprojectwasconsidered a modification
to the PSI Wabash River Generating Station, and environmental impact
informationwasprovided in combined form whenpossible. Communica
tions between PSI, Destec, environmental consultants and the state and
federal permitting agencies were accomplished through a multitude of
face-to-facc meetings. Both Destecand PSI received therequisiteairpermits
in May 1993.

In addition to thechallenge of permittinga jointventure-type project,
theProject faced theadditionalchallenge toeducatethepermittingagencies
about CGCC. Destec was specifically concerned about the protection of
proprietary technology and with establishing a reasonable permitting
precedent for future CGCC plants. PSI was concerned about obtaining
credit for sulfur emission reductions. After diligent work byall, these goals
were reached; another example of a CGCC precedent set by the Wabash
Project, including a newemission credit methodology for CGCC technol
ogy-

Finally, to include its portion of the Project in its ratebase, PSI had to
secure a Certificate ofNeed from the Indiana Utility Regulatory Commis
sion (IURC). PSI and Destec each prepared testimony for the IURC, which
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allowed a Certificate of Need to be issued to the Project in May1993. This
activity opened the Project to additional review. However, the aspects of
the Project that make it attractive - innovative technology, applied in a
commercial setting, at a large scaleand supported by DOE funding - were
the very aspects that required careful and precedent-setting, regulatory
review.

Again, careful coordination between PSI and Destec, combined with
clear communication between PSI and the IURC allowed the Project to
receive a Certificateof Need despite opposition fromothers who wanted to
supply capacity to PSI's system and despite IURC's unfamiliarity with
CGCC. The Gasification Services Agreement between PSI and Destec
provided careful structuring of the commercial arrangements, especially
with regard to risk, and was essential to developing a project that could
obtain regulatory approval. PSI received the required Certificate of Need
in May 1993.

Construction Activities

Extensive pre-construction work was required to level the Projectsite.
Over one millionyards of dirt was moved in 1993 prior to mobilization of
construction contractors. Although construction work is now approxi
mately 50 percent complete, these activities have been hampered by un
usual weather conditions. The summer of 1993 was the wettest summer in

Indiana history (rains reached a500-yearfloodlevel).This was followed by
the wettest November since 1888 and snow fromHalloween through Easter
of1994. Inaddition, Indianaexperienced thecoldestJanuary on record, and
ice storms shut down construction work in February. To stay on schedule,
both PSI and Destec selectively employed seven-day construction plans
while trying to balance budget and schedule needs. Given the weather and
schedule constraints, the size of the small site and the complexity of the job,
communication and coordination were invaluable.

During the pastyear, the following majormilestones havebeenachieved:
• Full mobilization of construction crews to the site.

• Gas turbine received and set.

• Heat recovery steam generator field erection begun.
• Water and wastewater treatment facility constructed.
• Air separation unit column constructed and compressors set.
• Gasifier vessels field erected and set in structure.

• Control buildings constructed.

Peak construction activity is occurring now: over 400 workers are on
site daily working for a host of contractors and subcontractors, all ulti
mately reporting toeither Destecor PSI. Project management expertise and
coordination with, and support from, the local labor unionsand contractors
has been critical to maintaining the Project schedule.
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Other construction challengesencountered include:
• Transport oflarge equipment to the site(some shipments had less

than two-inch clearance) despite flooded rivers, transportation
strikes and cross-country transport logistics.

• Coordination of timing for interconnection responsibilities be
tween the Destec and PSI portions of the Project; this challenge
became critical as permitting and weather delayscompressed the
original construction schedule.

• The need to carry out a complex construction job with minimal
impact to the existing PSI generating station.

• Theneed tomakeseveralheavyequipmentlifts(up to 600,000 lbs.)
in a short period of time without disrupting other site activities.

To date, all these challenges have been met successfully.

Startup and Commissioning Activities
Startup and commissioningactivitieshave been initiated. The Project

will create approximately 100new operations and support jobs. During
1993, staffing philosophies were finalized, and, by early 1994, hiring was in
progress. Training activities are now the major priority. For PSI, which has
limited experience with gas-fired turbines, new training activities have
been developed. Among these is a full-scale power block simulator de
veloped with funding from EPRI. This simulator isbeing used as a training
tool for the Project, but, in abbreviated form, can also be used for future
CGCC projects.

Detailed commissioningpackagesarebeingdeveloped jointly between
construction and operating personnel. In addition, coordination activities
between Destec and PSI have been a major area of activity.

FUTURE CHALLENGES

The major challenges facing the Project over the next year are to
complete construction activities on schedule and achievea smooth startup.
Although construction activities are on track at this point in time, the
abnormal weather and transportation difficulties have taken much of the
slack out of the schedule.

Coal selection activities are also in progress at this time. Efforts are
ongoing to optimize both the cost ofcoaland thegasification plant perfor
mance for startup activities.

Commissioning activities for equipment will begin as early as the
fourth quarterof1994. By mid-August 1995, theProject isexpected tobein
commercial operation. Training will continue to be a priority for the
remainderof1994. Coordination between construction and operations,and
PSI and Destec, will be critical in 1995.
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And now Dan Rimstidt will give you an updateon whatmayinterest
you more than this and that is the purchaseof coal.

Dan Rimstidt: Thankyou, Rolf. Just briefly, I will update you on our
activities to date on thecoal procurement for thisproject. Firstofall, let me
say that at PSIEnergy we are also very excitedabout this project. The first
coal willbe on site in probablyMarch or April of nextyear. That will just
be the test coal to go through some shake down procedures. We will take
first regulardeliveryin themiddleof thesummer. Initially, weare starting
out with lower volumes and hope to build in over three years from as much
as 750,000 tons to maybe 900,000 tons a year for this particular gasification
process.

The important factors that weare looking at are really the same as for
any other coal purchases. Coalquality isextremely important, especially in
this project on the initial phases. Cost and the economics are extremely
important as well. Butone factor that we always look for is flexibility. The
flexibilityin thisdemonstration projectisprobably oneof the things that we
really need to have, not only when working together with our partner,
Destec, but also with our partners, the coal suppliers for these units. Ifyou
have any questions maybe Rolfor I could answer them.

Question: Do you know anything about those hazardous air pollutants
(HAPs) or trace metals in this project?

Rolf Maurer: Yes. We haven't gasified any Illinois Basin coal yet, but at
the LGTI facility, we have monitored the slag that comes out (that is the ash
that is melted and quenched; it is a glassy, thread-type material totally
encapsulated). It contains the majority of the heavy metals with the
exception of mercury and selenium. This process is no different than
combustion in thesense that it is high tempera lure and mercury is in a vapor
state. At LGTI. we are working with both EPRI and the U. S. DOE, and
actually in about a month's time, we plan to conduct the first monitoring of
LGTI from a HAPs standpoint. We want to understand how the mercury
behaves in the process. Ifitdoes comeout, we want toknow where it comes
out and how it comes out. Keep in mind we are cooling the gas down to
about 120"F before we recover the sulfur. Wedo see the selenium dropping
out in the sulfur removal process. We want to understand it fully. So, we
are working with EPRIand DOE to get a better handle on HAPs and heavy
metals. Any other questions?

Question: What is the sensitivity of this system to variations of sulfur
content?

Rolf Maurer: I want to say zero, but that is not exactly true. You have
to design your sulfur plant to handlea maximum amount of sulfur that is
going to manifest itself in the coal. The Wabash site isdesigned, I believe,
to handle up to6percent sulfur, and Ithink it isat 4.5percent nominal. Any
other questions?

Question: Do you expect these types of plants to be the plants of the
future, say ten years from now?
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Rolf Maurcr. Again, 1 want to say yes. But at the end of the day,
economics willdictate. Youcansee what this technologycosts. Nominally,
it costs$1,300 to$1,400 per kW, for1GCC repowering. You could repower
the same site with natural gas and it wouldcosta wholelot less. Now, is
natural gas available? What is it going to cost in the future? Do you want
to hangyourhatson that? You canalso approach it froma phase standpoint.
You could put in the combustion turbine and the HRSG and repower the
plant on natural gas and keepyourdesignopen forgasificationin the future.
It truly depends on economics. What we are doing and what the DOE is
helping to do, is to get these plants operating at full scale, demonstrate the
technology, workout the bugs so that when economicsdictate, we are ready
to roll. Thank you.

George Woods: Our next paper is entitled "Development of Coal Water
Slurry Combustion," by Tony Litka. He is Program Manager for Tecogen,
Incorporated, a company that specializes incoal utilization and combustion.
Tony has a Master's degree from the U.S. Merchant Marine Academy and
a Master's from MIT. He has worked for twelve yearsin thedevelopment
of advanced energy systems. Tony Litka.

Anthony Lilka: Thank you. I'm going to switch gears here and go to a
much smaller scale equipment.



DEVELOPMENT OF COAL WATER SLURRY

COMBUSTION TECHNOLOGIES

ANTHONY F. LITKA

Tecogen
A Division of Thermo Power Corporation

Waltham, Massachusetts

INTRODUCTION

Coal is the most plentiful energy resource
in the United States, but, since the 1950s, its use
has been largely restricted to utility powergen
eration for environmental and economic rea

sons. Oiland natural gas are the pre-dominant
fuels used within the residential, commercial
and industrial market sectors. Tecogen, under
sponsorship of the U.S.Department of Energy
and the Illinois Department of Energy and
Natural Resources, has been involved in the

development of technologiesaimed at making coal a technically, environ
mentally and economically viable fuel capable of meeting the space-heating
needs of homes,schools, office buildings, apartment complexes and other
similar structures.

An important consideration in meeting thisobjective is the fuelform to
be utilized. Inattempting to restorecoal to the relatively small markets, it
is important to recognizeease of handling and storageas importantcriteria.
Coal water slurry (CWS) fuel, which consists of finely pulverized coal
suspended in water, provides coal with many of the handling and storage
advantages of fuel oil. Coal water slurry eliminates the need to use dry
pulverized coal with its attendant handling, metering and dusting prob
lems, aswell asitsexplosive potential. Equally important inselecting a fuel
form is the impact on emission levels and pollution control equipment
requirements. Coal water slurry is amenable to coal washing since coal
cleaning technologies are generally water-based processes requiring fine
grinding of the coal.

APPROACH

In developing coal water slurry based heating systems for the small
market sectors, it was recognized that the systems must provide the same
ease of operation and reliability of premium fuel, natural gas and oil
systems. To meet this objectiveand to remain economically competitive,
commercially availableequipmentand technologies mustbeutilized wher
ever practicable. Therefore, many of the system components such as heat
exchangers, pumps, controls, etc., are "off the shelf" items requiring little
or no modification.

23
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One pieceofequipment which isobviously not commercially available
is the combustor itself. To burn coal water slurry with its inherently lower
heating value than the parent coal, special combustion technologies are
required. Tecogen has developed a combustion technology specifically
designed for the combustion ofcoal water fuels. The combustor, which can
be generally described as a inertial reactor with internal separation (IRIS),
has demonstrated combustion efficiencies of over 99 percent using coal
water slurry fuels without the need for preheated air or fine atomization.
The combustor concept (fig. 1)employs centrifugal forces combined with a
staged combustion process to achieve high carbon conversion efficiencies.
The combustion chamber is divided into multiple zones by partitions to
retard the axial flow of unburned coal particlesover a given size. In this
fashion, the residence time forcombustion of the CWSfuel is significantly
increased to enable nearly complete carbon conversions for a wide range of
particledroplet sizes. Oncetheparticles are small enough to pass through
all the partitions, they entera secondary combustion chamber where the
char burnout is completed. Inconjunctionwith thecombustor technology,
Tecogen has also developed slurry atomizer technologiesideally suited for
providing the atomization and spray patterns required in the combustors
that are wear and plug free allowing for extended trouble free operation.

PARTITIONS

cws

TANGENTIAL INLETS

PRECOMBUSTOR

(UPPER CHAMBER)

CENTRAL OPENINGS

PRECOMBUSTOR
(LOWER CHAMBER)

COMBUSTOR

*- FLUE GAS

XWWWVWW^

Fig. 1.Combustor principle ofoperation.
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Crucial to the introduction of new technologies into well established
markets, such as theresidential andcommercial heating appliance market,
isa suitable demonstration of theoperation ofsuch equipment. Aspart of
the technology development, a field test of a commercial scalecoal water
slurry fired system wasconducted at the Illinois Coal Development Park
(ICDP). The ICDP isoperated under a cooperative research and develop
ment agreement between Southern Illinois University at Carbondale and
the Illinois Departmentof Energy and NaturalResources (IDENR). Afour
MMBtu/hrsystem was installed to service the High Bay Building at the
ICDP.

System Design
Aprocessschematicof theCWS fired spaceheatingsystemisshown in

figure 2. As discussed above, an IRIS combustor is utilized for combustion
of the coal water slurry fuel. The commercial scale unit has an internal
diameter ofapproximately24 inchesandanoveralllengthof60inches. Inlet
areas are sized for an inlet velocityof150ft/sec. Several different combus
tor internal wallconfigurations were investigated toeliminate ash accumu
lation in the combustor. The combustor design evolution was influenced
stronglyby the need toburn progressively higherash coalswith changing
ash properties. The final combustor configuration (fig. 3) results from a
thorough investigation of design and operating parameters including:
combustor wall material, partitionlocation and size,atomizer spray angle
and combustion air staging.

Fig. 2. Process flow diagram.
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Fig. 3. Combustor geometry.

Although refractory surfaces could be used in the combustor when
burning high ash fusion temperature coals,ash attachment to the refractory
surfaces was problematic for low ash fusion temperature Illinois coals. Best
results wereobtained withmetal linersand watercooled partitionsmaking
up the combustor internal surfaces. Various arrangements were investi
gated tocontrolmetallinertemperatures whileat thesametimecontrolling
heat extraction from thecombustorand allowingforlinergrowth. The final
arrangement as showninfigure 3,istoallowthelinerstooperateas floating
shields. In this configuration, rather than having a refractory material
between the linerand water-cooled shelland controlling liner temperature
through conduction, the liner is offset from the water-cooled shell by a
quarter-inch air gap and is allowed to radiate back to the shell. Tliis
configurationallowsforunrestrained circumferential expansionof theliner
and eliminates the possibility of hot spots which can develop if the liner
separates away from the refractory. The combustor outer shell is water-
cooled.

Thecombustorisorientedina downwardfiringmode,and a transition
chamber is utilized to connect to the heat recovery boiler and providefor
large particle ash collection. The transition chamber has an inner diameter
of 42 inches and an overall length of 48 inches. It is also water cooled and
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has a three-inch thick refractory lining. Boiler water isutilized ascooling
water for the combustor and transition chamber.

Thecombustor is integrated with a York-Shipley wasteheat recovery
fire tubeboiler. The boiler isa conventional three pass unitand has been
fitted with particulate drop-out hoppers at the turning boxes and a com
pressed air soot blowing system.

A variable spray angle externallymixed twin fluid atomizer is used for
slurry atomization.Theatomizeroperatingconditionscanbeset toprovide
thewidecone anglerequired oftheradial top-center-firingconfiguration of
the commercial-scale system. This atomizer isillustrated in figure 4. The
atomizer uses two perpendicular atomizingstreamsto shear the CWS into
a thin,unstable ligament sheet that breaks up into small dropletsexternal
to the atomizer.

RADIAL ATOMIZING AIR

AXIAL ATOMIZING AIR

ATOMIZED STREAM

Fig. 4. Schematic of variable spray angle (VSA) atomizer.

LIQUID TO BE ATOMIZED

The external atomization feature of this nozzle prevents erosion and
allows for a large CWS passageway, which minimizes the head that the
CWS pump must produce and the likelihood of pluggage. In addition to
providing fine atomization due to the high shear that is imparted by the two
perpendicular atomizing streams, by varying the flow rate of each of these
streams, the spray angle can be changed on-line without any mechanical
modification to the atomizer.

To meet the targeted emissionsgoalsof no more than 1.2lbs ofSO, and
0.03 lbs of particulateper million Btu, a dry duct injection fluegas desulfu-
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rization system working in conjunction with a fabric filter is utilized.
Sodiumbicarbonate is injected intotheexhaustductbetweentheboilerexit
andbaghouseinlet. Thesorbentisfedbyascrew feeder andispneumatically
conveyed totheexhaust duct.The baghouse, manufactured byFlex-Kleen,
isa pulsejetunitwithacloth area of457 square feet. Thefilter bagmaterial
is 16ounce P84,a thermostable organic fiberof synthetic origin character
ized by a copolyimide structure. Staged combustion is utilized to meet the
NOx emissions requirement of0.3 pounds permillion Btu.

TheCWS fired space heating system hasbeen designed to match the
automatic nature of gas and oil systems. Systemlight-off and warm-up is
with fueloil,with the systempurge and ignition verification of a standard
oil fired system. Once the combustor reaches a pre-selected temperature,
automatic switch over to CWS is initiated. The control system consists of a
General Electric Fanuc Series 90-30 Programmable Logic Controller for
ladder logic sequencing and PID control. The controller provides for
complete automatic or manual controlof thesystem including push button
start and stop, load followingsafety interlocks, automatic fuel changeover
and alarm messages. Operator interface is through CRT-based operator
interface terminal. This terminal has flow schematics which display key
process variables and setpoints and programmed function keys to allow
complete control of the system including selectionand manipulation of all
proportional control loops in manual mode.

Slum/ Production
Although CWS has great potential as an alternative fuel form for the

smaller scale applications, CWS fuel is not currently easily obtained or
widely produced. To ensure a supply of CWS for the demonstration and
also to provide both an engineering and economic data base for slurry
production at larger scales, a slurry preparation facility was set up to
produce CWS for the program.

Aprocess flowdiagram forthesystemisgiven in figure5. Crushed coal
(three inches by zero inches) is received in one-ton supersacks and fed to a
hammermill via a variable speed screw feeder. From the classifier, the coal
isconveyed toa seriesarrangement ofprimary and secondarycyclonesand
discharged into a mixing tank via rotary valves. In the mixing tank, the
pulverized coal is fully wetted with the help of tank mixers and a fluid
circulationloopwhichtakessuction from thebottomofthemixingtankand
discharges the coal/water mixture onto the surface.

Thesystem isoperated ina batch mode bypre-filling themixing tank
with thenecessary waterand additivesand runningthepulverizeruntil the
coal/watermixture reachesa pre-determined starting point. Thedensityof
the slurry has proven to be a key process control variable in that it is an
indirect measurement ofslurry loading. Coalmaster A23, manufactured by
HenkelCorporation, is used as a dispersant, and Flocon C, manufactured
by Pfizer Chemical, is used as a stabilizer.
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WATER TRAP

Fig.5. Slurry production facility flow schematic.

During the course of thedemonstration program, upwards of 130tons
of coal have been processed into approximately 50,000 gallons of slurry.
Three coals have been processed: Eastern Kentucky, Hazard Prince Mine,
Illinois(No.5), Wabash Mineand Illinois (No. 6), Delta Mine. Tablel gives
the proximate and ultimate analysis for the three coals. These are run-of-
mine coals without any additional washing or beneficiation other than that
performed at the mine to ensure consistent quality.

Table 2gives the typicalslurry properties for the three coals. As can be
seen in the table,coal loadings were between55percent and 60percent. For
each of the coals, the maximum coal loading, whilemaintaining a viscosity
of 200 cp at 60 reciprocal seconds, was utilized.

Demonstration SiteConfiguration
The High Bay Building at the ICDP is a multi-use facility housing

classrooms, laboratories, combustion equipment and offices. The building
has a floor plan of 12,400 square feet and an enclosed volume of ap
proximately 330,000 cubic feet. Thehigh bay area is36 feetby 122feet with
a 36-foot roof height. The high bay area was previously heated exclusively
with electric unit heaters. Figures6 and 7 show the equipment configura
tion at thedemonstration site. Aload dump radiator was included with the
equipment to permit operation of the system during periods when the
building load is low and to base load the system for full load operation.
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Table 1. Coal proximate and ultimate analysis.

KENTUCKY HAZARD PRINCE UIHE

Proximal* Analysis Ultimata Analysis

At

Racalvad

D.y

Bull

At

Received

Dry
Baals

% l.taisluro

% Ash

Y. Volatile

y. Fuod Carton

Btu.1b (HHV)
% Sullur

MAF Blu

2.68

3.62

35.93

57 76

I03.CO

1414*

0.74

I (XXX

3.72

36.92

59 36

100.03

14535

0.76

15007

% M.'.'-:.'

% Carton

% Hydrogon
% Nitrogen
% Sulfur

% Ash

% Oxygon (if K.)

2.69

78.91

5.25

1.63

0.74

3.62

7 16

100.00

xxxxx

61.03

5.39

1.67
0.76

3.72

737

100.00

ILUN013 NO. 5 WABASH MINE

Proximal* Analyala Ulllmala Analysis

Al Dry Aa Dry
Racxlvnd Baala Rscolvad Baals

% Moisture 14.94 xxxxx % htoisturo 14.94 xxxxx

% Ash 6.17 7.25 % Carton 64.30 75.60

% VolaUe 33.25 39.09 % Hydrogon 4.24 4.98

% Food Carton 45 64 53 66 % Nittogon 1.43 1.68

100.CO 100.00 % Chlorino 0.15 0.18

% Sullur 1.36 1.60

B&ilb (HHV) 11439 13450 % Ash 6.17 7.25

% Sulfur 1.36 1.60 Y. Oxygon (dj.) 741 8 71

MAF Bar 14501 1M.CO ICO 03

ILUNOIS NO. • DELTA MINE

Proxlmala Analysis Ulllmala Analysis

As Dry Aa Dry
Raoalvsd Baala Racalvad Baals

% IA:i:..-o 9.44 xxxxx •'. Mois&iro 9.44 xxxxx

% Ash 10.65 11.76 % Carton 64.42 71.13

% Volatile 33.14 36.60 % Hydrogon 4.31 4.76

V. Fixod Carton 4677 5'M % Nitrogon 1.34 1.48

100.00 100.00 % Chlorino 0.09 0.10

% Sullur 2.84 3.14

8tu4b (HHV) 11592 12800 % Ash 10.65 11.76

% Sullur 2.84 3.14 % Oxygon (i'.:l I 691 763

MAF Blu 14506 100.00 100.00

Table 2. Typical slurry properties.

Coal Kontucky Illinois No.

5

Illinois No. 6

Coal Loading 59% 55% 57%

Panicls Size (mmd) 30 pm 20 pm 18 pm

Specific Gravity 1.15 1.17 1.20

A23(dry mass coal) 10.000 ppm 15,000 ppm 15,000 ppm

Flocon 700 ppm 700 ppm 700 ppm

Viscosity at 80
1/sec

200 cP 200 cP 200 cP

Heating Value 8,500 Btu/lb 7,400 Blu/lb 7.300 Blu/lb
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Fig.6. Equipment configuration at demonstration site.
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Fig7.Equipment configuation at demonstration site.



COAL WATER SLURRY 33

Test Operations
Three tests series have been completed as part of the development

program. The first series of tests, component and system tests, were
performed to provide preliminary evaluation ofthe component andsystem
performance, identify key operating variables and their ranges, and es
tablish appropriate operating conditions for subsequent proof-of-concept
testing. These tests verified that the combustor technology had been
successfully scaled to thecommercial market size; integration ofthemajor
system components, especially integration of the combustor with a fire tube
boiler, was feasible; and thesystem had the potential to meet the perfor
mance goals. This testing included over 100 hours ofsystem operation.

Thesecondseriesoftests,proof-of-concept tests, wereperformed in the
laboratory toevaluate overall performanceofthespace heating systemand
todemonstrate that theconcept is technically feasible, both from a perfor
mance standpoint and from a maintenance and reliability standpoint.
Combustion and thermal efficiencies, tendencies to slag, foul, erode and
corrode, andgaseousand particulateemissionswereevaluated. During the
proof-of-concept testperiod, the integrated system wasoperated for over
500 hours with slurry firing makingupclose to 70 percent oftheseoperating
hours. During the course of the testing, approximately 7,000 gallons of
Kentucky slurry, 6,500 gallonsof Illinois (No.5)slurry and 3,500 gallonsof
Illinois (No. 6) slurry were burned.

Table3summarizes theoverallsystemperformanceon eachof the three
coals evaluated during proof-of-concept testing and compares achieved
performanceto theprogramgoals. Best performance resultswereobtained
with the lowash Eastern Kentucky coal, butevenwiththehigherash,lower
heating value Illinois coals, performance goalsweremet. With the Illinois
coals,especiallyIllinois(No.6) coalwith greater than10percent ash, system
operation was more sensitive to slight changes in coal loading, slurry
viscosity and operating setpoints.

Table 3. Performance goals.

Goal Kentucky Illinois No. 5 Illinois No. 6

Ignition Sale and
Reliable

30 Successful Starts 10 Successful Starts 30 Successful Starts

Turndown 3:1 4:1 3:1 3:1

Thormal Elficioncy
(porcont)

>80 85 Clean

75 Dirty
85 with

Soot Blower

85 with
Soot Blowor

Combustion Etlicioncy
(porcont)

>99 Baghouse Ash
Burnout >99

Baghouse Ash
Burnout >98

Baghouso Ash
Burnout >98

Emissions (lb/mil Otu)
NO.
SO.
Particulatos

<03
<\2
<0.02

0.26

1.03 brMMBtu (Compliance)
Baghouse Control

0.30

0.68

Baghouse Control

0.27

0.80

Baghouse Control
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The third seriesof testsinvolved operationof thespaceheating system
at the demonstration site. Initial equipment shakedown was performed
using low ash Eastern Kentucky parent coal slurry. The bulk ofthe system
operation was performed using Illinois (No. 5) parent coal slurry. This
Wabash mine coal had a significantly higher ashcontent, approximately
10.5 percent, than that utilized during the proof-of-concept testing (7.25
percent) due tomarket/operating conditions at themine.

During the demonstration period, the system was operated for up
wards of800 hours with slurry firing making upapproximately 600ofthese
hours. An important milestone was reached in achieving unattended,
automaticoperation. Thesystem wasleft unattended duringoff-shifthours
of operation. To eliminate the possibility of ash accumulation in the
combustor from affecting combustor operation, an automatic shut down
procedure wasincorporated into the automatic programming to periodi
cally thermally shockandsweep away, with increased combustion airflow,
anymaterial build-upin thecombustor. This shutdown occurred everysix
hours and the combustor was back on-line in less than 20 minutes.

Duringthedemonstration, thesystem wasoperated between twoand
3.5 MMBtu/hr with an averagecombustion efficiency of 97 percent. Ap
proximately 25 percent of the coal ash was collected in the transition
chamberand 75percentinthebaghouse. Ashaccumulation in thetransition
chamber limited themaximum continuousoperation without maintenance
indicating the need for an automaticash removal system for this area.

SUMMARY

Currently in the United States,coalaccounts for only about 10percent
of the total energy utilized in theindustrial market sector,and verylittlecoal
is used in the residential and commercial sectors (<10 MMBtu/hr). The
development of CWStechnologycapableof providing a beneficial,easy to
handle, low cost coal fuel and the availability of this low cost, maintenance
free, environmentally compatiblecombustionequipment capable of utiliz
ing these fuels, will help stimulate the utilization ofdomestic coal, reducing
the need for foreign oil imports and conserving domestic gas supplies.
Based on the results of the system demonstration, the technology is ready
for additional demonstrations and commercialization.

George Woods: Our next presentation is entitled "Combustion 2000 -
Low Emission Boilers Designed to FireHigh Sulfur Coal." It is by David G.
Sloat. He is the Senior Mechanical ProjectEngineer for Sargent & Lundy,
Chicago, Illinois.

Dave has been with that company for thirteen years. He specializes in
design of air pollution equipment and project management. He has a
Bachelor's degree from the Universityof Illinois, Chicago and a Master's
from the Illinois Instituteof Technology. DaveSloat.

David Sloat: Thank you. Today I would like to talk a little bit about a
program that wehavebeenworking with;a programthat wethink isgoing
to benefit the Illinois coal miningindustry.
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ABSTRACT

This paper discusses the advanced pul
verized coal power plant design being de
veloped under the U. S. Department of
Energy's(DOE) Low Emission Boiler System
(LEBS) program. The primary goal of the
LEBS program is to develop the next gcn-
erationofpulverizedcoal-fired powcrsystems
to meet stringent emission requirements with
highenergyconversion efficiency. The LEBS
conceptdiscussed utilizesa low NOx slag-tap

firingsystem,anadvanccd supercritical steam cycle,aonce-throughBenson
boiler, low temperature heat recovery anda rcgenerable flue gasdesulfu-
rization (FGD) system. This paper describes both a 400 MW commercial
generating unit (LEBS) design and a proposed 50 MW proof-of-concept
(POC) LEBS facility.

INTRODUCTION

The goal of the LEBS program is the expedited development of ad
vanced pulverized coal technology. The team led by Riley Stoker has
selected a conceptwhichutilizesa lowNOx slaggingcombustionsystem to
provide low emissionsand good solid wastemanagement. The emission
goalsestablished bytheDOE correspond toone-third toone-half ofcurrent
federal New Source Performance Standards (NSPS):

• NOx less than 0.21b/MMBtu
• SO, less than 0.2 lb/MMBtu

• Particulate less than 0.015 lb/MMBtu

However,sinceany newplant will mostlikely berequired tomeeteven
lower limits, this LEBS team has established more aggressive goals:

• NOx less than 0.1 lb/MMBtu
• SO, less than 0.1 lb/MMBtu
• Particulate less than 0.010 lb/MMBtu

Presented at the 102nd Annual Meeting by David G. Sloat
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Additional goals of the LEBS design includeimproved ash disposability,
reduced waste generation, high plantefficiency and a competitivecost of
electricity.

LEBS CONCEPT

The LEBS conceptselected by the Riley Team is built around a "wet
bottom," or slagging, advanced supercritical Benson boiler. The Benson
boiler isaonce-through design with main steam conditions of4,500 psiand
l,100°Fand two reheats, each at 1,100°F. These advanced steam conditions
are required to achievea high overall plant efficiency of over 41 percent
(HHV basis), burning a Herrin (Illinois No. 6) coal. The overall LEBS
concept is shown in figure 1.
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Figure1. LEBS concept.

The development of an advanced U-fired, slag-tap furnace design for
improved NOx performance is the basis for a lower-risk system which
provides the advancesof ash vitrification. This is a critical element of our
program, since itprovidesaclear path to acommercially available, utility-
scale slagging boiler.

The flue gas leaving the boiler economizer is desulfurized by acopper
oxide moving bed reactor. The sorbent from this reactor, alumina im
pregnated with copper oxide, is regenerated in aseparate reactor and re-
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used. The hot (750°F) desulfurized flue gas is then split to provide both air
preheating and low temperature feedwater heating.

The relatively cool flue gas is then thoroughly cleaned of particulate
matter in a pulse jetbaghouse. The fluegas then passes through the IDfan
and the second air heater. The second air heater cools the flue gas to
approximately 180°F. The arrangement of the two air heaters and the low
level economizer allows the heat recovered even at this low flue gas
temperature, to be converted to power at efficiencies approaching that of
the overall cycle.

Firing System
The firing system selected for the LEBS is an advanced slagging design

which will provide low NOxemissions and good solid waste management.
Stringent NOx regulations for coal-fired boilers, an expanding byproduct
market for granular slag and solid waste management considerations were
factors which contributed to the slag-tap boiler selection.

Asenvironmental restrictionsbecomemorestringent, thecostof flyash
disposalwill increase. Slaggingsystemsofferahigherpotential forbyproduct
utilization and lower disposal costs than ash from dry bottom systems. As
a result of higher combustion temperatures, conventional slag-tap (wet
bottom) systems do produce higher NOx emissions than comparable dry
bottom systems. However, there has been considerable progress in con
trolling NOx from existing slag-tap units and advanced slagging combus-
tors have also demonstrated the potential to achieve the lower NOx levels
that are typical of dry bottom systems.

The primary objective of the LEBS firing system development is the
commercialization of an advanced slagging system that will:

• Provide a cost-effective method of reaching the goal for NOx
emissions; and

• Provide a benign ash which can be disposed of easily or can
preferably be used as a byproduct.

U-firing
The U-firing arrangement is a currently commercial slag-tap boiler

technology which provides a large installed utility experiencebase from
which to draw. The U-fired slag-tap boilerdesign produces the vitrified
coal ash desired for the LEBS concept. However, additional efforts will be
required to reduce the NOx emissions fromcurrent levels. In the basic U-
fired design,swirlburnersfiredownward intoarefractory-lined combustion
chamber. Slag is collected and tappedat the bottomof thechamber where
thegasesturnupward through aslag screen into theradiant furnace. Inthe
originalunstageddesign, theburnerswereoperatedwithtenpercentexcess
air. Recent retrofit programs tocontrol NOxemissions from existing U-fired
boilers have included: staged air addition, flue gas recirculation and
pulverizer upgrades toimprove coal fineness. To provide a new low NOx
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slag-tap design for the LEBS program, Iow-NOx burners, additional air
staging and reburning will be implemented. LowNOx burners with ad
vanced air staging and reburning technologyareexpected to reduce NOxto
the 0.2 lb/MMBtu LEBS program goal. A U-fired arrangement with and
without fuel reburning is shown in figure 2.

Low NOx Burners and
Advanced Air Staging

isR='
Tertiary Air I

Low NOx Burners and
Fuel Staging (Reburning)

DS-CCV Burners

Tertiary Air I

Figure 2. U-fired arrangement.

Reburn

Fuel 10%

ofTotal I
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V \jj Tertiary Air I
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ThelowNOx burnerdesign tobeutilized isa prototype burner which
hasdemonstrated excellent performance duringtesting ofa 70 MMBtu/hr
design at the Riley Coal Burner TestFacility (CBTF). The DS-CCV burner
conceptcombines thedual register design of the Deutsche Babcock Whirl
Staged (WS) burner and the Riley Controlled Combustion Venturi (CCV)
burner nozzle. Schematics showing theoriginal WS burner and the DS-
CCV burnerare shown in figure 3.

Another method to further reduce NOx emissions is to control local
stoichiometry byintroducing the combustion airat various locations along
the combustion path. The burner (primary plus secondary air) isoperated
substoichiometrically, and tertiary air is added later in the furnace to
provide the oxygen required to complete combustion. The air staging
system for the advanced U-fired design isbased onoperating the burners
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ata stoichiometry of 0.8 andon theaddition ofsufficient air (Tertiary air-I)
in the slagchamber to achievethe high temperatures required to maintain
slag flow. The final air required to complete combustion (Tertiary air-II)
will be located to optimize NOx control and carbon burnout.

Advanced CCVII Burner

Primary Air and Coal

Secondary Air 1

Secondary Air II
and FGR

Swirl Registers

Figure 3. Advanced CCVII burner.

The high temperature conditions exiting the slag chamber and the
mixinginduced bytheslagscreen,providean ideal location for the injection
ofreburningfuel. In addition, the long residence timeavailablebetween the
slagscreen and thefurnace exitcanprovide improved performancethrough
optimizing the residence time in the reducing zone and the burnout time
parameters. The amount of reburn fuel needed to achieve the required NOx
reduction istherefore expected to belower than is typically required inwall-
fired or cyclone-fired reburning applications.

The reburning process can increase the ash and carbon carryover tothe
backpass of the boiler. However, this potential problem is negated by
designing for 100 percent coal ash vitrification through the use offlyash re-
injection. Finer grind coals produced by dynamic classification will also
improve carbon conversion. Another concern regarding the potential
materialscorrosion associated with deeper staging oftheprimarycombus
tion zone is also less of a problem for this design. Near stoichiometric
conditions inthe primarycombustion zonearefollowed byareducing zone
which is created after the slag screen. Careful design of the reburn fuel
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injectors minimizes the formation ofstrong reducingenvironmentsnear the
furnace walls.

Boiler System
A boiler design known as the Benson has been selected for the boiler

system. Theadvanced designconsistsofaonce-through,ultra-supercritical,
"wet bottom" furnace with spiral wound walls.

The boiler has advanced steam conditions (4,725 psig, 1,100°F) and a
double reheat arrangement. To deliver these steam conditions, the boiler
uses a two-pass arrangement withradiant superheaters locatedin the upper
furnace. The convective sectionof the boileris split into two sections, and
the reheat temperatures are controlled with a combination of flue gas
recirculation and dampers. Thefurnace hasbeendesigned with a fluegas
exit temperature of 2,000°F.

Thewaterand steamcircuitry isarrangedtoprovide themosteconomi
cal flow path for a continuoussupply of steam. The feedwaterenters the
economizer,whichis arranged counterflow, flows to the economizerhop
per walls (vertical flow) and then enters thehelicalpath of the furnace walls.
From the furnace waterwalls, the steam enters the tangential separator
which prevents liquid from entering the convection pass, which is of a
combination vertical and downflow design. Tiresteam then flows to the
counterflow low temperaturesuperheater, on to the parallel flow radiant
section and finally to a parallel flow high temperature superheater. The
high pressure cold reheat enters a counterflow reheater and then flows into
a parallel flow high pressure reheater for final heating. The low pressure
cold reheatsteam is heated counterflow in thelowpressure reheater. The
LEBS U-Fired Boiler is shown in figure 4.

Materials

The advanced steam conditions of the LEBS plant pose significant
challenges for material selection in the boiler system. The high operating
temperatures and pressures will require materials which arehighstrength
and retain their strength at the high temperatures. The boiler components
expected to require advanced materials include:

• Steam separators
• Wall heating surfaces
• Final superheater surfaces
• Superheater outlet headers

The materials available to operate under theseconditions include SA
213-T91 (9CR 1 Mo-V), SA213-TP310(25 Cr 20Ni-Cb-N), HCM12A (12 Cr
1 Mo 1 W-V-Nb-NO and NF616 (9 CR l/2Mo 2 W-V-Nb-N). The most
economical of these steels must be selected to provide the greatest cost
benefit to the LEBS plant.
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Figure 4. U-fired boiler.
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The Electric Power Research Institute (EPRI) is currently supporting a
study of advanced high temperature alloys in boiler applications. As part
of the EPRI project, U. S., Japanese and European steel makers, boiler
manufacturersand utilitiesare participating in a large testing program of
thick section tubes in boilers. The results of this testing are expected to be
available to support a commercial LEBS design within the next few years.

Refractory selection for the lower furnace is also an important consid
eration in the LEBS design. Mostof thesuccessfulexperience with slag-tap
unit refractories is with Europeancoals. Therefore,testing in future phases
of the LEBS program willevaluate refractory in the lower furnace.

Steam Turbine

One of the main objectives of the LEBS development program is to
achievean overallplantefficiency ofup to42percent. Thisefficiency value
corresponds to a net plant heat rate of 8,125 Btu/kWh. This low heat rate
will be achieved with advanced steamconditions. The LEBS steam cycle
configuration is ultra-supercritical (4,500psi/l,100°F) double reheat
(1,100°F/1,100°F) withninefeedwater heaters and two topping de-super
heaters. Thisconfiguration wasselected tomaximizeplantefficiency while
minimizing generating costs. These steam conditions are believed eco
nomicallyviablefor commercial operation in theyear 2000.

This state-of-the-art steam cycle alsoemploysa low level economizer
which enhances theefficiency ofthesteam cycle byheating a portion ofthe
feedwater in the flue gas stream. Heating the feedwater in the flue gas
stream reduces the amount of higher pressure turbine extraction steam
required for feedwater heating and thuscontributes toa highoverall cycle
efficiency. Thisconfiguration, asshown infigure 5,yieldsanet turbine heat
rate of 6,995 Btu/kWh, with an auxiliary power consumption of 7.36
percentofgrossgeneratoroutputand boilerefficiency of91.86percent;a net
plant heat rate of 8,393 Btu/kWh is achieved.

The LEBS High Pressure Boiler Feed Pump(HPBFP) is located down
stream ofall ofthehigh pressure feedwater heaters. Feedwater issupplied
to the HPBFP by a Low Pressure Boiler Feed Pump(LPBFP) which takes
suction from thede-aerator. The feedwater splits intotwostreams afterthe
LPBFP. Most feedwater passes through the high pressure feedwater
heaters, while approximately 16 percent of the feedwater passes through
the low level economizer. These two feedwater streams combine again just
upstream of the suction to the HPBFP.

Critical Piping
The LEBS high temperature critical piping consists of the main steam

piping, No.1hotrehea tpipingand No. 2hot reheat piping. The main steam
piping runs from the boiler main steam line to the very high pressure (VHP)
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Figure 5. LEBS steam cycle.

turbinestop valve. The No. 1 hot reheat piping runs from the boiler hot
reheat linetothehigh pressure(HP) turbinestopvalve. TheNo.2hotreheat
piping runsfrom theboiler hotreheat line to the intermediate pressure (IP)
turbine stop valve. These three piping systems each transport 1,100°F
steam. Thenormal operating capacity steam pressures at the turbines are
4,500psig, 1,432 psig, and 387psig, respectively.

Thecritical pipingwill befabricated offorged ferritic steels. The piping
material selected may beP91 steel asdeveloped byOakRidge National Labs
(ORNL), or one of the higher strength ferritic steels currently under de
velopment at ORNL, Nippon Steel and Sumitomo.

Austenitic steels havehigher strengths at elevated temperatures than
mostferritic steelscurrently certified by theASME. However, newferritic
steels which have recently been certified, or are currently undergoing
ASME certification, offer maximum allowable stresses comparable to the
best austenitic steels. Austenitic steels contain both nickel (3 percent to 22
percent, typically 8 percent) and chromium (16 percent to 26 percent).
Ferriticsteelscontainchromium(4 percent to 30percent),but virtually no
nickel. Ferritic steels are also low in carbon content.

Four of theprincipal disadvantages ofaustenitic steels incomparison
to ferritic steels are:

• Higher susceptibility to stresscorrosion cracking,
• Higher thermalexpansioncoefficient,
• Lower thermal conductivity, and
• Higher material costs.
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There are some operational uncertainties regarding the use of ferritic
steel critical piping at 1,100°F. To our knowledge, ferritic steel critical
piping has not been used in a power plant at thissteam temperature.

The primary critical piping uncertainty for ferritic steels is potential
thicksection (two-inchwall) weldingproblemsandembrittlement problems
at 1,100°F. Ifsteam temperatures had to be lowered due to deficiencies in
thecritical piping, the turbine cycle efficiency would bereduced, resulting
in a reduction in the overall plantefficiency.

AIR QUALITY CONTROL SYSTEM
The air quality control system includes both combustion and post-

combustion processes implemented tocontrol theemissions ofparticulate
matter, sulfur oxidesand nitrogen oxides. TheRiley LEBS conceptfeatures
a dry, regenerable S02 control process which has significant integration
advantages for particulate and NOx control as well as heat recovery. In
combination with the selection of a slagging firing system for ash man
agement, this approach minimizes waste and emissions from all streams
leaving the power plant. Figure 6shows the integration ofthe regenerable
process into the low emission boilersystems.

S02 > 6 .0 Ib/MBtu
NOx - 0.2 Ib/MBtu
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Figure 6. LEBS emissions control system.

Claus

Plant

Stack

H2S04



LOW EMISSION BOILERS 45

Copper Oxide Process
Themoving bedCopper Oxide Process flue gasdesulfurization (FGD)

system isa dry regenerable processin whichsulfur oxides react with copper
oxide to form copper sulfate. The flue gas is contacted with copper oxide
impregnated substrate in a moving bed reactor. The design utilizes cross
flow modules operating at approximately 750°F. The reactors are placed
directly after the boiler economizer. Sulfur dioxide reacts with copperoxide
to form copper sulfate. Sulfur dioxide reacts with copper oxide to form
copper sulfate according to the followingreaction:

CuO + S02 + 1/202 -> CuS04

The moving bed absorber utilizes a bed of copper oxide impregnated
alumina spheres which flow downward between retention screens or
louversunder the influence ofgravity. Theflue gas flows perpendicular to
the sorbent bed. The sorbent is regenerated in a separate reactor.

Thesulfated sorbent is transported from the movingbed absorbers to
the regenerator vessels. In the regenerator vessels, methane is used to
reduce the copper sulfate to copper and sulfur dioxide according to the
following reaction:

C11SO4 + I/2CH4 -> Cu + S02 + 1/2CQ. + H20

The concentrated sulfur dioxide stream resulting from regeneration
may be oxidized to sulfur trioxide and condensed to sulfuricacid,or it can
be converted to elemental sulfur in a Claus Plant. The production of acid
byproduct provides a significant gain in thermal efficiency of the plant,
whereas thesulfurbyproduct may bedesirable from theaspects ofstorage,
transportation, and market value. This byproduct flexibility allows the
FGD byproduct to be directed toward thebetter of the two markets.

Theprimaryfunction of thecopper oxide absorber is toremove sulfur
dioxide from the flue gas. However, the absorber provides important
additional benefits. First, the copper oxide/copper sulfate bed acts as a
selectivecatalystforNOx reduction. Thus,NOxmaybereduced toverylow
levelswithout significant added capital costby theaddition ofan ammonia
injection system, eithertoaddress deficiencies in combustion NOx control
or to meet very stringent site-specific requirements. Second, the moving
bedofsorbentremoves asignificant amount ofparticulate matterfrom the
flue gas,albeit not to the very low levels required at the stack.

Finally, theabsorber should remove essentially allof theSQ> from the
gas, so thatacid corrosion in thedownstream devices iseliminated. Thehot
(750°F) desulfurized (less than 0.2 lb S02/MMBtu) flue gas is then split to
transfer heat to the feedwater in a low level economizer and an air heater.
These heatexchangersbenefit from the fact thatthefluegas hasbeen largely
desulfurized and partially cleaned of particulate matter.
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Therelatively cool flue gas is then thoroughly cleaned of particulate
matter in a pulse jetbaghouse. Thebaghouseis compactas a consequence
of the low particulate loading leavingthe absorber,offsetting part of the
highercapital costand planareaassociated with regenerable SCb removal.

The fluegas thenpasses through theinduceddraft fanand the second
air heater. The second air heater cools the flue gas to approximately 180°F.
Thearrangementofthetwoairheatersand thecondensateheaterallowsthe
heat recovered even at this low flue gas temperature to be converted to
power at efficiencies approaching that of the overall cycle.

LOW TEMPERATURE HEAT RECOVERY

In combination with the advanced steam cycle, the low temperature
heat recovery system contributes to the high efficiency of the LEBS plant.
The low temperature heat recovery system consists of two air heaters and
a low level economizer. The first air heater is of the plate-type design and
operates at conventional air heater temperatures. This air heater also
operates in parallel witha low level economizerwhichheats a portion of the
feedwater from the de-aerator. The second air heater is a low temperature
plate-type air heater whichrecoversthebalanceofthe heat from the fluegas
before it enters the stack.

The selectionof this low temperature heat recoveryscheme was devel
oped to take advantage of the efficiency benefits of low flue gas exit
temperatures. Reduction of the flue gas exit temperature by pre-heating
combustion air increases boilerefficiency by about one percent for every
40°F reduction in exit flue gas temperature. However, the heat balance
between combustion air and fluegas imposes limits on the amount of heat
thatcanberecovered intotheair. For thisreason, thelowtemperature heat
recovery system developed for this LEBS design incorporates feedwater
heating in parallel with air heating. The feedwater offers a good low
temperature medium to accept the lowlevelheat fromthe fluegas.

Approximately 25 percent of the flue gas is sent to the low level
economizer, where it is cooled to approximately 300°F. The low level
economizerheatsa portionofthefeedwater, which bypassesthefeedwater
heaters, from approximately 275°F to600°F. Theremaining 75 percent of
theflue gasissenttothefirst airheater where itheats airleaving thesecond
air heater from approximately 250°F to 650°F. These heat exchangers
benefit from the fact that the flue gas has been largely desulfurized and
partially cleaned ofparticulate matterbytheair quality control system. The
second low temperature air heater is located after the high efficiency
baghouse so that thepluggageriskbyflyash is even lessof a concern. The
lowest temperature plates of the second air heater will be coated with
enamel toinhibit corrosion dueto the low temperatures and the very low
concentrations ofSO, which may remain in the clean flue gas.

LEBS DEVELOPMENT PLAN
As structured bythe Department ofEnergy's Pittsburgh Energy Tech

nology Center (PETC), theLEBS program develops thedesigns through a
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seriesofsteps whichalternatelyproducea design,testtheconceptand then
re-design,based on knowledgeacquired through testing. The LEBS pro
gram is currently in the second phaseof a four-phase program.

Phase I, completed in August 1994, involved the development of the
LEBS concept,executionofbasic testing, developmentofa researchand test
plan for future phases and the preliminary design ofa 400MWcommercial
generating unit utilizing the LEBS concept. Phase I testing included an
evaluation of alternate slagging firing systems for the LEBS design.

Phase II involves development and optimization of the LEBS compo
nents, the preliminary design of a proof-of-concept (POC) facility and
design, construction and operation ofa LEBS subsystem test unit. ThePOC
facility is planned to be approximately 50 MWand consists of a greenfield
application of the slagging-fired Benson boiler, with a copper oxide flue gas
clean-up system and low temperature heat recovery to include air and
feedwater heating. Theadvanced supercritical cycle willnot be included,
since it would not be economical for such a small unit size. The Phase II

testing will be completed at the Riley Stoker's Coal Burning Test Facility
(CBTF). This facility will be configured for U-firing. Important test
parameters for the CBTF will include boiler stoichiometry, residence time
and coal fineness.

Phase III will involve revising the design of a 400 MW commercial
generating unit and incorporating into the design the knowledge gained
through the CBTF tests. Also, the POC facility design will be revised.

Phase IVof the program will involve the detailed design, construction
and testing of the proof-of-concept facility.

Therefore, at the end of Phase IV, the LEBS concept will have gone
through a complete cycle of design and testing. The result will be an
operating 50 to 75 MW facility which demonstrates the application of the
integrated LEBS concept. This demonstration will provide a basis for
applicationof the LEBS technology to new generatingcapacity early into the
next century. A schedule of the LEBS program phases is shown as figure 7.

Phase I
25 MBtu'hr tests

Concept development, soloction
Preliminary commercial unit design

Phase II

100 MBlu'hr tests

Component development, organization
Preliminary prool ol concept dosign

Phase III
Revised commercial unit dosign
Revised prool ol concept design

Phase IV

Detailed prool ol concept dosign
Proof ol concept construction
Proof of concept testing, evaluation

it993 j 1994 ;199S:J1996

Figure 7. LEBS program schedule.

1997 1998 2000
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CONCLUSION

The U. S. Department of Energy's Pittsburgh Energy Technology
Center has established the LEBS development program in order to help
develop a new generation of clean, efficient and economical power plants.
The LEBS development team led by Riley Stoker is responding to the
program with a design which provides very low emissions and very high
efficiency atacompetitive cost. The U-Fired slagging system developed by
the teamnotonly provideslowNOx emissions,but alsogeneratesa vitrified
solidwasteproduct whichisverymarketable. Thedry, regcnerable fluegas
desulfurization system generates virtually nosolid waste while removing
over 97 percent of the SCb from the flue gas. The low temperature heat
recovery system usesan innovativeschemeof recoveringthe low level heat
in the flue gas into thecombustion airand boiler fecdwatcr to providean
economical option for efficiency optimization.

All of these concepts will be incorporated into the 50 MW proof-of-
concept unit at the end of the LEBS program. This POC unit will demon
stratetheviabilityoftheseconceptsin meeting theneedsofpower generators
in the near future.

George Woods: Are there any questions for David or for Tony Litka; I
forgot to ask for questions afterTony's presentation?

Ifthere arenoquestions, I want to thank each ofyoufor attending this
technical session. Idefinitely want to thank our presenters for coming here
and talking tous thismorning. With that, weareadjourned. Tire luncheon
will beback in this room as soon as they aresetup.



LUNCHEON MEETING
Thursday, September 22,1994

la Salle Room, 12:30 P.M.

Robert Shanks: I would like to welcome everyone to the Institute's
annual luncheon. We have a very busy agenda for today's luncheon
session, and the first thing I would like todo is introduce those sitting at the
head table. Starting at my far left, George Woods, who was the moderator
at this morning's technical session; Heinz Damberger, Secretary-Treasurer
of the IMI is next; Dr. Ron McMahan, our luncheon speaker today, sitting
next to Heinz; Ron Morse former head of the IllinoisDepartment of Mines
and Minerals now with the IllinoisEPA; and Mr.WallyLucas,who you will
meet in a moment. On my right, Fred Bowman, current Director of the
Illinois Department of Mines and Minerals; DaveWebb, Freeman United
and incomingIMI president; Richard Kerch, who was one of the speakers
thismorning atour technical session; Rolf Maurer, alsooneofour morning
speakers; Ronnie Marcum, whowill moderate tomorrow's technical ses
sion; Tony Litka from Tecogen; andon the end,wehaveLarry Reuss from
Peabody, who you will also meet in a moment.

I was informed before lunch that we were going to be joined by a group
of17 mining engineers from China that are inour country for fourmonths
learning about the U.S.coalindustry. I'm not sure whether they made it
today or not. During your stay with us, we would like to extend our
hospitality and hope you learn from our sessions.

As I mentioned in my opening remarks this morning, we owe special
recognition to Phyllis Godwin andhercrew at theregistration desk and to
HeinzDambergerand hisstaffat theGeological Survey. Thesepeoplekeep
this meeting running smoothly and we certainly appreciate their efforts
over the two days.

Our first orderof business thisafternoon willbe the presentation of the
Institute's honorary membership. And tomake thispresentation I would
like to call upon Ron Morse, whois now Manager of the Mine Pollution
Control Program of the Illinois Environmental Protection Agency. Ron.

HONORARY MEMBER AWARD

Ron Morse: I'll make thisas pleasant as Ican, I know you havea lotof
business to do. Ladiesand gentlemen, it is indeed my honored pleasure to
presentto you the 1994 edition ofthe Illinois Mininglnstitute's honorary life
member, Mr. Walter Lucas.

Wally comes to you following a very rich tradition; Sahara Coal
Company employees have served this Institute for many, many years, in
fact, decades. Sahara Coal Company haspresented thisInstitute with four
presidents, five honorary life members, and with adozen Executive Board
members. Weare pleased that Wally follows in that tradition.

49
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Wally is just one of the many tragedies
and victims of the Illinois Clean Coal Act. He
worked for Sahara Coal Company for some 37
years, and when it ceased operation in 1993,
Wally became retired. He has been very busy
since his retirement. He's not ever at home. I
know that because I live within four miles of him.

He's in a new position as a consulting engineer
now, and he is working very diligently to try to
promote coal products and tries to introduce
people that have been displaced by the effects of

Ron Morse the Clean Coal Act, to some new positions.
Mr. Lucas was born in West Frankfort, Illinois, on May 30,1932. He

married the former Toni Hayes. They have a daughter Stacey and a brand
new nine month old grandson named Jacob. His father and his grandfather
worked in the coal mines in sou them Illinois. Hewaseducatedinthepublic
schools in West Frankfort and then received his B.S. in mining engineering
from the Universityof Illinoisand worked forOld Ben CoalCompany in the
summers. Then heserved asan officerinthe U.S. Army (hecallsit the brown
shoe army) over in Europe, with the Corps of Engineers. He started with
Sahara CoalCompany in 1956asan engineer,becamepreparation engineer,
chief engineer, and in 1961 was elected Vice President of Sahara Coal
Company. Heheld that titleasVicePresident ofOperations forSahara Coal
Company until his retirement. He isa friend of the Institute. He isa friend
of the mining industry, and was my formerboss foralmost 22 years, and I
wish you would join me in welcoming
your 1994 Honorary Member and my
friend, Wally Lucas.

Wally Lucas: Just twoquick things
come to mind. I certainly didn't think
that Iwould beherewhenIcametomy
first Institute, and I know this isgoing
to date me. I came to the old Abe
Lincoln Hotel in Springfield, from the
University for my first meeting in 1949.
Mysecondthoughtis,whenIsatdown,
our good director of Mines and Miner
als asked me about retirement. And I
said theone thingis,Isleepmuchbetter.
Thank you very much.

Robert Shanks: Thank you, Ron, and congratulations to you, Wally
Lucas.

Before we proceed with our program, I would like to recognize any
additional lifetime honorary members who mightbe with ustoday. Would
you pleasestand up and be recognized. Applause.

Wally Lucas
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Next, I would like to ask any past presidents of the Illinois Mining
Institute to stand and be recognized. Applause.

At this time,I would liketocallupon DaveWebb, Chairmanof the IMI
ScholarshipCommittee, to recognize the miningengineeringstudents from
universities and junior colleges involved in this year's programs. Dave.

SCHOLARSHIP CERTIFICATE PRESENTATIONS
Dave Webb: Thank you, Bob. The Illinois Mining Instituteisagain proud

tobeableto contribute $10,000 inscholarships tostudentsin areacolleges
and universities to supply our industry with bright, hardworking young

career engineers and mining industrial tech
nologists. Iwould like to thank my Scholarship
Committee, Aaron Jackson of Kerr McGee Coal
Corporation, Paul Chugh from SIU at
Carbondale, and George Woods from Wabash
ValleyCollege. Aspecial thanks to George and
John Howard, who put together the actual
scholarship certificates.

I would like to have anybody associated
with the universities to please stand. We have
quite a few people here today. And maybe we

Dave Webb could have a representative from each univer
sity come up here to present the scholarship certificates. The first school is
SIU, Carbondale. Everyone please stand who is associated with that
university. I believe Edwin Thomasson is going to hand out the scholar
ships for SIU.

Edwin Thomasson: 1am sorrythat Dr. Chugh could notbe here today;
and I thinkthisis thefirst meeting hehasmissed insomefifteen years. He
had to deliver a technical paper in Alaskaand probably will be back next
week.

Our scholarship winnersare Mr. BradleyBingenheimerfrom Chatham,
Illinois; Mr. Leslie Moore from West Frankfort; Mr. Randy Rockrohr,
Carbondale; Mr. MichaelSpihlman from Trenton, Illinois; Mr. EricSteidle
from Downers Grove, and Mr. Michael Wilda from Belleville.

Wecertainlyappreciate thescholarships and thank theIMI forpresent
ing them.

Dave Webb: Our next collegeistheUniversity of Missouri, Rolla. Would
everyone please stand from the university. Could I have John Wilson come
up please.

John Wilson: I would just like to thank the I.M.I, for all the help in
providing these scholarships. They certainly help us to attractgood mining
students. We have three recipients this year, namely Brian Fortelka from
Oswego, Illinois, Chris Huett from Mountain Home, Arkansas; and Gary
Hubbard from Alton, Illinois. All three of these students are in their senior
year. They have spent two to three summers working in the mining
industry and, again, thanks to the mining companies in Illinois. Thank you.



52 ILLINOIS MINING INSTITUTE

Dave Webb: Our next university is Wabash Valley College. George,
would you have all your people stand and come forward tothe podium for
the scholarship certificates.

John Hoivard: I would like to thank the Institute for its continued
support. This morning the keynote speakers ofthetechnical session were
somewhat optimistic. They felt better about the industry insome time, and
Iam tickled theInstitute isstill giving ussupportforourstudents. Wehave
fourrecipients, threeofwhomareworkingintheindustry. Icall theirnames
and mention a little bit about wberc they are working. And one who is
hopeful of becomingan employee in themining industry.

First,JasonWilliams whoisworking for American Federal inRosiclare,
Illinois. We have JakeBush,who ishopefulofbecoming an employee in the
industry. Mr. Rockey Raney, whodeserves therespectof all of us. Hegot
off themidnight shift thismorninginEagleValleyand made the trip up here
and is going to try to get a littlesleepbefore he goesback to work tonight.
So we appreciate hisbeinghere,especially. Mr.Phil Edmondsonwho is a
public relations officerforCostainCoalCompany in Kentucky. Icongratu
late all of you and thank you for being here. On behalf of them I thank the
Institute for its generous awards.

Dave Webb: Is there anyone here from Rend LakeCollege. Rend Lake
always comes and are always here,but their scholarship recipient this year
went pro on us. He got his jobofferafter he was attending class, so he was
gracious enough to forego his scholarship. Rend Lake reapplied the
scholarship and will be giving us their report tomorrow at the business
meeting.

That concludes our scholarships this year.

MEMORIAL

Robert Shanks: Thank you, Dave. On a more serious note, we would like
to take a moment and honor the memories of two Illinois Mining Institute
members who died during the past year. J. W. MacDonald, who as also a
past IMI president, 1954-55. He became an honorary member in 1970. He
was also a retiree ofOld Ben CoalCompany. Mr. BenjaminWills,a retiree
from Inland Coal. I would also like to take a minute and recognize many
people from tbe coal industry who recently died in the USAir crash at
Pittsburgh. Some of you may have known these people. They were all
returning froma CleanCoalTechnologyconferencein Chicago. Iapologize
if I mispronounce a few of the names here: Edwin Wiles from CEED;Bernie
Koch from Consol;several people from Pittsburgh Energy Technical Cen
ter: WilliamPeters,StevenHeintz,RobertEvans,Thomas Arrigoni and Tim
Micilvried; severalcoal people from theMorgantown Energy Technology
Center: William Langan and his wife Shirley, Manville Mayfied, Randy
Dellefield and Sandy Webb; Todd Johnson from Babcock & Wilcox,
Bemberton, Ohio;andDanKwasnoski andhiswife Carolyn from Bethlehem
Steel Corporation.
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Thenext thing onour agenda is the presentation oftheannual Recla
mation Award presented bythelllinoisDepartmentofMinesand Minerals.
Iwould like tointroduce Fred Bowman, Director ofthe Department.

RECLAMATION AWARD

Fred Bowman: Thank you, Bob. This year's recipient ofthe1994 Illinois
Department ofMines and Minerals Reclamation Award isPeabody Coal
Company, River King III mine. You might note before we present the
award that this site has also been a recipient of two other awards. The
national reclamation award in 1993 and the 1994 Office ofSurface Mining
reclamation award. I was at that site a few weeks ago. Peabody was
gracious enough to turn the entire site over to the Illinois Department of
Conservation. I hope you get a chance to see it; it is a beautiful site. It is
open now to the citizensof the state of Illinois to enjoy for many years to
come. Mr. LarryReussis the Peabody representative who willaccept this
award.

Larry Reuss: Thank you very much.

Fred Bowman, ILDENRDirector, presents the 1994
Reclamation Award to Larry Reussof Peabody Coal Co.

Robert Shanks: Thank you, Fred,and congratulations again to Larryand
the Peabody River King III mine for their outstanding work.

As I mentioned this morning, Governor Edgar was unable to join us to
be our luncheon speaker today. However, we are indeed fortunate to have
persuaded Dr. Ron McMahan to fill in for the Governor.

Dr. McMahan is founder and presidentof RDI,a well-knownconsul ting
firm dealing with energy markets and economics. Dr. McMahan received
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a B.A.in physicsfromtheUniversity ofColorado in1968 and subsequently
served as a lieutenant in the U.S. Navy. He then returned to the University
of Colorado and received his Ph.D., in 1977 specializing in economic
history. Prior to foundingRDI, Ron servedon the faculty of the University
of Colorado where he was director of the University Coal Research project
for four years. During that time, he was recognized for excellence in
research for his workon theeconomichistoryof themidwest coal industry.
Dr. McMahan is an experienced energy economist. His understanding of
our industry has made him one of the nation's most sought after experts in
the areas of litigation support, purchase and acquisitions, and strategic
analysis. Ron regularly advises industry leaders and public policymakers
on coal and energy issues and has served as a special consultant to the
President's Commission on Coal. He is also the author of the monthly
market watch column published in Coal Magazine. It gives me great
pleasure to introduce to you Dr. Ron McMahan.

Ronald McMahan: Thank you for having me. It is an honor to be here.



MARKETING PROSPECTS
FOR ILLINOIS BASIN COALS

RONALD MCMAHAN
RDI

Boulder, Colorado

INTRODUCTION

I will attempt to give a perspective of
markets for IllinoisBasin coals (fig. 1), within
the national context. In recentyears, prospects
have started to brighten slightly for a series of
reasons. First, I will discuss production trends,
transportation issues, marketing and the out
look, and then touch briefly on some of the
factors I think are going to be important to
watch in the future; for instance, the way that
the acid rain bill actually shakes out in the next

coupleofyears; otherenvironmental restrictions thatcouldend up having
a reverse impact on some Illinois Basin coals; and generally, what may
happen as a result of the major movements toward deregulation in the
utility industry. These factors aregoing to have a significant impact on the
coal industry altogether.

W. Keniucky

I Btu/lb. ELbS02 0lbAjh

Figure 1. Comparison of average Illinois Basin coal qualities, 1993.

HISTORICAL PERSPECTIVE

Lookingat the recent history ofcoal production throughout the Illinois
Basin(fig.2),itisobvious that 1993 wasnota representativeyear. Typically,
the IllinoisBasinproduces on the order of 130 million tons ofcoal per year,
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60 million for Illinois, 40 million for Kentucky, and 30million for Indiana
(table 1). Illinois took the biggest hitduring the strike lastyear; companies
like Peabody, Zeigler, Consol, Arch and other companies took pretty good
bites (fig. 3, table 2).
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Figure 2. Illinois Basin coal mine trends, 1983-1993.
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Figure 3. Illinois Basin coal production marketshares, 1992.
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Table 1. Production and productivity, 1982/1992 comparison.
57

Stole
— Production (1X0)

1982 1992 %Cng
Productivity

1982 1992 %Chg
Employees

1982 1992 %Chg
Illinois

Indiana

W. Kentucky

60.890 60.323 (0.93%)
30.C01 29.179 (2.74%)
38.669 40.751 5.39%

17.59

22.48

18.32

31.75

38.78

34.34

80.46%

72.50%

87.44%

13.731 7,023 (48.85%)
5,037 2852 (43.38%)
8.319 4.437 (46.66%)

Total 129,560 130.254 0.54% 18.59 33.59 80.71% 27.087 14,312 (47.16%)

Table 2. Recent and expected Illinois Basin coal mine closures.

Company Mno

ILLINOIS MINE CLOSURES

Ze&er Mne25 2607.C00 GPC contact expirattorVcorsoSdailcn
Pecbody BdcMJn 2.035.000 CoreoldaUcnwith Maissa Mhe
Peobody Eoglo No. 2 1.838.COO Contract switched toCAFP end/a hnpat
Pecbody Mno No. 10" 1.665.000 CECO contract tooxplehmld-1994
AchCod HcrsoOoek 1.319.CCO GPC lucl switch to CAfp
Schaa No. 21 897,000 Contracts expired exttod bushess
Pecbody R(.er long No. 6 805.000 Reserves ctopotod and No" ccsts
Saxxo No-6 544.000 Contracts expired oXted business

Sub-Total

INDIANA MINE CLOSURES

Cyprus Amca
Zeigier
Cod Ire.

Nortnern Cod

BtxckBecuty
Peobody

Sub-Tolol

Ayssrtre

Mno No. 2

Fourth \bh

Flyrm
Pprawr
Ihivetsd

1992 Tens Remarts

11.710,000 10,045,000 Ions excluding Mine No. 10

2125.C00

861.000

445.003

305.000

259.0CO

252000

Ecrtytermirwicn cf SGECO con'ract
Mne/controcl ccr60Jdat>cn

Roof (dts and Smiled reserves

Mnofcontroct ccnsctoctton

Reserves depotod & ccntioct expired

4.248.000 3.989.000 Ions oxcluding Apraw

WESTERN KENTUCKY MINE CLOSURES

Corset

Mcpco

Pectcdy
Pecbcdy
Fraeis. S.

Corsd

Ghaods

TrxnderbL-d

P&M

Frarcis. S.

Sub-Total

Grand Total

Ftamitcn No. 2

RetiW

RKer Cueen

Ccmp No. 2
JaccOs Oeek

Vte'.s Geek

C092

Prestige
BtxckGctdNo. 1

Y.'Jd Gcmo

1.238.C00

1.125.COO

631X00

571.0CO

556.000

403.0CO

374.000

350.000

268.000

251.000

Contracts consolidatod

BREC ccntroct to expire Jaxcry 1996
Reserves depeted
Roserves depetedAnine corsoldctlcn

Reserves depeted & ccntroct expired

Reserves depeted

5,767,000 4,642.000 Ions oxcluding Rotik] Mine

21.725,000 18,676,000 Ions oxc. expected mine closures

• Anticipated closures wlthn the next two yeas
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Union versus Non-Union
Atrend away from union toward non-union mines iswell established.

InIllinois, tenyears ago, there were notons produced bynon-union mines.
This year, weanticipate about 10 million tons ofnon-union production, or
about 20 percent ofprojected production. In Indiana, over thesame period,
there has been about a sevenmillion tongrowth in non-unionmining, and
in Kentucky, where most of the non-union mines do contract mining, a
growth of about 12 million tons in non-union mining occurred over that
time period.

A productivity difference of about 25 percent exists between surface
and underground mines (fig. 4). Obviously, surfacemines put out more
volume per worker-hour. Further, wesee about a 25 percent difference, in
both surface and underground mines, between union and non-union
operators. However, thisdoesn't have anything to do with who works
harder; it illustrates that the union mines typically tend to be the older
mines. The averageage of the minesin the state of Illinois is on the order
of 22years. Typically, those mines that are non-union are the newer mines,
and they have a higher productivity. Ifone sorts this out by the age of the
mine, one finds that union minesare running justabout neckand neck with
non-union mines.
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Figure 4. IllinoisBasincoal mine productivity.

Spot Pricing
Illinois, Indiana, and western Kentucky move into totally different

markets. However, they all tend to have similar heating and sulfur values
(fig. 1). Asthe strikestarted tosettleinforthe latterpart of 1993, prices ran
up substantially; they are still running higher than they were during the
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non-strike period. Over the longer term, there has been a marching down
ofspot prices. However, Illinois broke this trend, and, in early 1993, Illinois
spotprices actually were ahead ofwhere they were in 1992. Illinois sort of
began leadinga recovery on the spotprice front, aheadofbothIndiana and
west Kentucky, primarily because of the markets in which they compete
and some of the competitive issues that were related to other supply
regions.

One of the most important trends in Illinois has been the movement
toward underground mining. This shift will happen to some extent in
Indiana as they pursue lower sulfur coal reserves. Indiana has almost
entirely surfaceminingand experienced astrongerupturnintheoccurrence
ofnon-union mining than the other states. In west Kentucky, a lot ofnon
union contract miningcame into forcestarting about 1988. Also, coal began
to move very heavily into the river markets. At the same time, surface
mining increased and simultaneously non-union production increased.

TRANSPORTATION

Ofall the Illinois Basin coal shipped, 34percent terminates on rail, 37
percent byriverand 13 percent truck (figs. 5,6and 7). Thebalance iseither
mine mouth or moves up into the lakes. Illinois is dominated by the rail
market. Indiana moves a tremendous amount of coal by truck. In west
Kentucky, much coal moves into the river market. Those Illinoiscoals that
have typically gone into the river market moved south into the TVA and
Georgia Power systems. We are probably going tosee a shift away from
that.

60. CCO

50. CCO -
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Figure 5. Illinois Basin coal terminations, 1992.
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Figure 6. Illinois Basin originations - rail market shares.
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Figure 7. Illinois Basin terminations - rail market shares.
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Under theClean Air Act, the rail originations for the Illinois coal mines
aregoing to remain very important. Thereare really only two railroads that
originate coal in Illinois, the Illinois Central and the Union Pacific. These
terminate at only eight plants that burn Illinois Basin coal. Therefore,
beyond that, most of the coal thatmoves outofIllinois ismoving ona two-
linehaul whichhistoricallyisplacedinasomewhatcompetitivedisadvantage
because anytime you get only one railroad involved, you have some
trouble;bythe time you gettwo railroads involved, the rateissuegetsa little
squirrely onyou. What wearefinding, particularly with theconsolidation
that isgoingon in therail industry, is thatmuch more favorable dual-line
hauls arebeing offered inorder for the railroads to keep theircoal producers
competitive in more distant markets. Thus, in some ways, Illinois should
determine how much sense it makes to get into the river markets and
compete with west Kentuckycoals, versusessentially playing tothestrength
of the rail originations; rails can move the coal greater distances overland.

Transportationreigns. Obviously, for anythingunder 1(X) miles, bucks
are the choice. Cost is reported on mileage-mills per ton per mile. This
equates to about seven cents per ton per mile for a truck haul of 100miles.
Thecostdecreases steeply with increasing distance, but, fora long haul,
movements by rail have the advantage. Fora long haul movement down
theriver, onceyou get coal loaded into a barge, thecost ofmoving thecoal
bybarge isvery, very low. You cangetcoal all theway totheGulfofMexico
and into the export market for substantially under $5a ton.

MARKETS

Looking at the markets for Illinois Basin coal by the state ofconsump
tion, the largest single state consuming coal is Indiana (fig. 8). A lot of
Illinois coal is moving into Indiana. There are a couple of major utilities
there; almost 32of the 130 million tons is beingconsumed in Indiana. In
west Kentucky, almost all of the coal consumed originates locally, exept a
little bit of Indiana coal that moves across the river. Illinois dominates its
own markets;only a small amount of coal comes into the northern part of
thestate. TineTennessee market, primarily the TVAmarket, isonethatwill get
hit hard as the TVA begins to move some of its coal supplies towards the
western bituminous coals, although theyare scrubbing. Missouri is one of
Illinois' markets thatisinjeopardy, particularly sales toUnion Electric (fig. 9).

However, Illinois coal is really the coal that moves into the more distant
markets. This has been good news historically, and puts it a little bit more
on the bubble, not only as markets get morecompetitive because of theacid
rain issue, but also just as markets get more competitive. Allof this means
that thoseproducers who have thelonger-termcontractsand the lower-cost
operations will be those who are able to preserve their market share.

In the central part of the basin, IllinoisBasinproducers own the market
now and willown that market as faras any of us can see, primarily because
they are able to provide coal into that market for between 80cents and $1.00
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Figure 9. Market shares for Illinois Basin coal purchasers, by utility, 1992.
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per million Btu delivered ($19 to $20 per ton delivered). These are spot open
market prices.

Just outside this central area, this coal begins to have to move some
distance by rail, and typical delivered prices are $1.15 to $1.40 per million
Btu. Inlndiana, the local market also runs$1.15to$1.40. Although there are
some incursion ofIndiana coals into the Iowa and Michigan and Wisconsin
markets, the volume is very small. The coals of the west Kentucky coal field
godown into theTVAand into therivermarkets. Alotof the west Kentucky
coal moves into the river market, almost all downstream, although there is
some thatmoves upstream. The west Kentucky coal tends to move atabout
$1.05 to $1.20 delivered prices into itsnatural market area.

Illinois Basin Coal Competitors
The Powder River Basin is becoming increasingly competitive, includ

ing along the river at the Rockport plant and then up the Illinois River, at
someIllinoisPowerplants. PowderRiver Basin coalisable tomoveinto this
region at about 80cents per millionBtu delivered. Thus, with or without an
acid rain bill, itbecomes a difficult decision for a utility fuel buyer to pay
$1.20 to $1.40 per million Btu for indigenous coal when he can get fuel for
80 cents to $1.00.

Toward the east, the central Appalachia coals have traditionally com
petedwithIllinois Basin coals. However, they don't sharethesamelowcost
that thewestern coals do,and, typically, the central Appalachia coals that
move intothismarket aremoving infor about $1.40 to$1.55 permillion Btu.

Whatneeds toberecognized isthat insome ways Bioavailability oflow
sulfur, low cost coal from both the West and the East tends to put the
squeeze on theIllinois Basin from both sides. Because ofthat, those plants
that have not already installed scrubbers, or that won't scrub, are going to
be facing an option of switching partially or entirely to lower sulfurcoals.
The outlook has brightened slightly inthis area for Illinois Basin producers,
primarily because oftheingenuity ofthese electric utilities and their ability
to implement some fairly creative blending technologies that are really
preservingsome marketsfor the Illinois Basin coals. Primarily,within this
central market region where these coals are typically used, we really don't
feel thatmuch Illinois Basin coal will bedisplaced from itscore market area.

Phase II
In Phase II,of all threeof the high sulfur states, Illinois is in a slightly

weakerposition than west Kentucky and Indiana (fig. 10). Less than 25
million of the55 million tons of coal sold to utilities moves to plants that
havesome scrub units, butreally only about 10 million tonsaremoving into
units that werescrubbed. Thisis what thestateofIllinois was trying todeal
with as it passed legislation that encouraged electric utilities to install
scrubbers. A lotof that large rail market was not a scrub market. About 40
percent of Indiana coal is moving into units that are scrubbed, which are
essentially safe markets, and almost 50 percent of west Kentucky's coal
moves into scrub markets. Coal out of Illinois tends to be low cost
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production, especially the coal that is being produced right now. The
traditional Indiana and west Kentucky coals may provide some market
opportunities for low-cost Illinois coal. Beyond that, power plants must
face the reality of installing scrubbers later on in this decade. Actually,
plants of Illinois Power, feeling they have bought some time, may find that
the decision to delay the installation of scrubbers was one of those short
sighted decisions that will come back to bite them in about a five-year
period.
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Figure 10. Illinois Basin coal purchases by plant and boiler design, 1992.

Long-Term Contracts
Alotofcontractsexpirefirstin theyear2000, thenagainin 2005 (fig. 11,

table 3). More of the Illinois coal tends to be committed to longer-term
contracts than does the west Kentucky coal; thus,more Kentuckycoal ison
the bubble. So when I spend timewith our friendsat Arch, or Zeigler, or
Peabodyand we talkabout the futureof Illinois, theysee market opportu
nities in that thereare contracts expiring at scrub plants;it is going to be a
matter of how efficientcanyou beand whether you can get into that market
at a competitive price.

Currently,about36million tonsof Illinois coal are movingunder long-
term contracts. But about half of that will have expired by the year 2000.
Currently,out of about 17or 18million tonsof Indianacoal,only sevenare
protected past theyear 2000. West Kentucky liasa much higherportion of
coalat risk. This is the sad news for many people. It is something that a lot
of us saw coming. When we first anticipated it, the numbers were so
overwhelming that we had a hard time believing that this much capacity
wouldend up closing in theIllinois Basin overtheperiodoftime between
1992and today. Between 10and 12million tons of Illinoiscoal has come out
of the market in a very short period of time, plusabout four million tons out
of Indiana, and about five million tons out of west Kentucky.
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Figure 11. Utility coal shipments from theIllinois Basin.

Table 3. Tonnage under contract for major Illinois Basin producers.

Year

2000 2005

ILLINOIS PRODUCERS

Ex<on-Monterey 4.785 1.755
Cyprus Amax 4.240 2.960

PeabodyCoal Z671 533

Kerr Mcgee 2.549 1.377
Zelgler Coal 1.984 933

Freeman United 1.007 1.007

Consol 716 0

Sub-Tolals 17.952 8.565

INDIANA PRODUCERS

PeabodyCoal 4.731 2.919

Black Beauty 1.491 0

Cyprus Amax 1.030 0

Solar Sources 635 635

Sub-Totals 7.887 3,554

WESTERN KENTUCKY PRODUCERS

Costain 3174 587

Consol 1.626 1.626

Warrior Cocl 1.586 0

Andalex Resources 1.020 0

Peabody Coal 968 215

Sub-Tolals 8,374 2.428

Grand Total 31,039 13,9601

65
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Effects ofthe 1993 Mine Workers' Strike
We have seen a decline on the order of 22 million tons of production

coming outofthe market (table 4). From aneconomic perspective, that has
hadtheeffect ofenabling thoseproducers whoarestill outthere to maintain
very stable prices. Many ofthe mines that fell outofthe supply picture now
were mines thatmight have closed in1995 or1996; they ended up closing
during themine workers' strike. As anybody who has been in thebusiness
fora whileunderstands clearly, a minecomes outofthemarketat one price
butittakes that price, plussome incremental pricing, tobring thatmineback
into the market. Therefore, effectively, the incremental mineswereprima
rily the ones that were affected first during the strike. Itdidn't just happen
here, it also happened in Pennsylvania, Ohio, and other regions of the
country. Many producers, while they said they were going to dowhat they
can toget those mines back, sort ofrealized the handwriting on the wall.

Table 4. Changes in Illinois Basin utility coal purchases, 1992-1993.

Thousands of Tons

Source Region 1992 1993 Change

Illinois 54,612 40,112 04.500)

Indiana 24,874 22,900 (1.974)

W. Kentucky 40,607 34.400 (6.207)

Powder River Basin 12,961 22,319 9.358

Eastern 39,077 45.817 6,740

Other Western 4,222 7,999 3,777

Other 139 1,268 1,129

Total Purchases

Total ILB Purchases

176,492 174,815 (1,677)
120,093 97.412 (22,681)

S02and NOx Effects on Markets
As we move into Phase I, it turns out that it is fairly easy to calculate

exactly the kinds of premiums and penalties that are assessed against coal,
based on simple mathematics of what a tonof SO, is trading for (fig. 12). In
a market similar to the market of today where acid rain credits are trading
for about $150 per ton, a 2.5 pound SO, coal is the standard so-called com-
pliancccoal for Phase I. The figure indicates that a 2.5pound coal has to sell
for at least $2.00 a ton less to be equivalent to a 1.2pound coal in Phase I, if
the credit price is$150 per ton. As the priceof a credit goes up, the spread
between those numbers gets wider. Electric utility fuel buyers have charts
like this sitting on their desks when they are evaluating coal bids; this is
effectively how they try to appraise the value of every ton of SO,.
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Figure 12. Phase I SO, penalties premiums.

Several rules of thumb can be used. At a $200 price per credit, every
pound of S02 is worth about 10cents per million Btu. That translates into
about $2.50 per ton. The economics of an unscrubbed plant are fairly
straight forward. Allof thissays that if a Powder RiverBasincoal that is on
the order of 1.2 pounds is being delivered at a priceof $25 a ton, you are
goingtohavetobeable todeliver your2.5 pound coal at$23 a tonandyou
arcgoingtohavetobeable todeliver your4.5 poundcoal at about$3a ton
less than that, about $20 a ton.

It helps for everyone to understand exactly what the value of those
sulfur premiums are. We wondered when the whole acid rain bill was
passed, whether this was going to work out as logically as everyone
assumed it would. The averagecostof reducinga ton S02 is really much
more than the$250 per tonrange. The reason thecredits are tradingin the
$150 per ton range isbecause ofthe massive over-compliance with thebill,
throughswitching strategies and the installation of scrubbers. Scrubbers
have been installed for about 14 gigawatts of capacity, many in states that
plan to burn Illinois Basin coal. This effectively protects a lotofcoal more
than straighteconomics wouldhavedone,eitherthroughlegislation within
thestate to preserve jobs, or because some utilities realize thatscrubbing
now isa much wiser action than waitingand scrubbing later. The utilities
wereabletoget theirutility commissions togoalong with theminbuilding
these scrubbers early.

About a million S02 credits a yearwill be generated during Phase I.
That istremendously good news for the Illinois Basin for two reasons. One
isthatalotofthis coal hasbeen preserved. Only five gigawatts areactually
scrubbed for straight economics; but 9 to 10 gigawatts are scrubbed pre-
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serving about 30 million tons of the IllinoisBasinmarket. When minesclose
and the market shrinks by 10or 20million tons, it is hard to sit back and say,
"Gee, it could have been worse." But, much of the market for Illinois coal
has actually been preserved.

The second reason that one can take heart is because the existence ofall

of these creditshas in fact taken the heatoffthose non-scrubbed plants to
switch early. It created more room for these utilities to burn the higher
sulfur coals in the interim,during Phase I,so that the utilities that are over-
complying atoneunit,now have gained flexibility atotherunits. Ifagiven
utility had not installed a scrubber and were buying coal at exactly 2.5
poundsat oneplant, they would essentially haveto buy 2.5 pound coal for
all ofitsplants. But because it isover-complying atoneplant, thebalance
ofitsplants are able toessentially commit over the limits, especially during
Phase I. Tinsis alsogoing tocarrysomeutilities further intoPhase II than
had beenoriginallyanticipated, but ithas notchangedthebasicmathemat
ics. Theride isover,ifyou will, as you get into theyear2002 or 2003. At
that point, 30 gigawatts will have to be scrubbed.

There areplants right now that never even thought they were going to
have anacid rain problem that are now facing serious problems. Plants that
burned Powder River Basin coal during the period when acid rain caps were
established are finding that duringPhase II, they must reduce theiremis
sions from .8 pounds down to .4 pounds. Why? Because their load has
grown and their generation will grow over that period oftime. Thus, low
sulfur plants that arecurrently burning western Powder River Basin coal
will havetoinstall scrubbers. Butonceaplantinstallsascrubber,itbecomes
much more indifferent to the coal being burned. For example, a six-pound
coal scrubbed at90 percent is going to emit .6 pounds. Atwo-pound coal
is going to emit .2 pounds. That difference between .2 and .4 isnothing if
they find that they can get better prices for the higher sulfurcoals. Tire chart
of figure 12 clearly demonstrates that a .4 pound movement in sulfur has
very little impact on the value. Consequently, as these plants install
scrubbers inearly and latePhase II, thedemand for Illinois Basin coals, not
the super-high sulfur coals but coals in the4 and 5pound range, will enjoy
a market resurgence.

Asa result of the strike in 1993, IllinoisIostH million tons in production
compared to its production in 1992; Indiana only lost about 2, western
Kentucky about6million tons (fig. 13, table 4). The strikeaccelerated mine
closures by ayearand a half; there isno way around that. Atthe same time,
Powder River Basin coal went upby 9million tons, and eastern coal moved
in, with agrowth of about 6or 7million tons. Other western coals rose by
3.8 million tons, and other coals by about 1.1. This is why the total utility
purchases were only down about 1.6 million when nearly 22 million tons of
Illinois Basin coal fell out of the market (table4). The Illinois Basin industry
took some medicine early and painfully.
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Figure 13. Changes in utility coal shipments, 1992-1993.

PRICING FORECAST AND OUTLOOK
Weexpect that markets for 1.2 pound SQ> per millionBtu compliance

coalwilltightenand priceswillgo up. People willfindmoreofthiscoal. We
baseour forecast of the local 1.2 pound coalson thosereserves that we feel
are in place and can be brought into place during the forecast period in
Illinoisand Indiana,and someinwestKentucky. Essentially, the2.5 pound
coal will continue to increase its shareduring PhaseI, and then slackoff a
little bit.FOB mineprices will bein the$25 a ton range; these are prices that
most coal producers feel that they can live with just fine. For higher sulfur
coals,aclusteringofpricesisnoticeablebetween $18 and $21 dollars per ton.
We feel thatthosepricesaregoing to continue tostepupbecause themarket
demand ispullingtheprice up,or rather justbecause of theincreased cost
of miningas you go deeper underground. It is sort ofa cost-push increase
in prices. What really happened several yearsago is that the Illinois Basin
found the cost more on their coal pricing. Those people who seriously
predicted $11 and $12 per ton coal prices for Illinois coal just didn't know
much about thecostof miningcoal. Costputsa floor under what coal can
go for.

In 1991, right after theClean Air Act came into pass, there was a cliff
right at the 1995 period that went down to something on the order of 80
million tons per year for the Illinois Basin. We haverevised that outlook
givenour experience with what'shappened inscrubbing, and also thelast
point thatIwill touch on, namely, the tremendous overall growth in the 4.5
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to6 pound coal, thebreadand buttercoal in thisregion. Thereasonfor that
is very simply that the electricutility industry is undergoing some radical
changes that could in fact havea significant impacton everything that is
happening nationwide. Utilities find themselves having to compete with
each other in the marketplace on a cents-per-kilowatt-hour basis. Utilities
that are able to spread their costs over more and more kilowatt hours will
find that, once they make a capital investment that allows them to be able
to dispatch their plants at much higher rates, they will be able to generate
that electricity on a dispatch basis against the delivered price of their spot
open market coal.

What that means is that during Phase I, those utilities which were wise
enough to get their scrubbers installed, effectively got those scrubbers into
the rate basis prior to two events that happened at once: Phase 1and the
imminent deregulation of theelectricutility industry. They have bitten the
bullet and willbe theutilities with thegreatestgeneration growth; concomi
tantly, their consumptionof coal willincrease more than for anybody else
in the country. Thus, many so-called big dirties, the plants that were
targeted in Phase I as being thoseplants that had to be taken care of first,
were the ones that installed scrubbers early. First, scrubberswillget more
expensive so their capital outlay for scrubbers was somewhat lower; and,
secondly, just getting them in place to the point where you will see
consumption at those plants that are scrubbed going up substantially, they
willbe thefirst togetcoaldispatched because of theiropen-marketpricing
on that new coal. This can be good news or bad news if you are a coal
producer. The price is going to be somewhat less than their long-term
contract commitment. If they are buying their contract at $25 a ton at the
mine and can get open market coal at $20 or $21 a ton, that coal will be
dispatched first, and you will see utilization. We already seeithappening;
it happened last winter.

We got another test for what will happen when all of a sudden an
extremelycoldwintercameand suppliestightened. Demandforelectricity
ran up. And wheredid thatgo? In thelatterpartof theyear, it wentheavily
to IllinoisBasin producers who wereableto get the coal delivered. And it
wentto thelower price coal thatgotinto thegridat very competitive prices.
Thatis another phenomenon that isgoing to happen and effectively may
encourage some utilities to not wait for their commission or their states to
allow them toratebase their scrubbers, butmay take early action to install
scrubbers.

Finally, anotherthing thatishappening ontheenvironmental fronthas
todo withNOx andair toxics. These arepartof the1990amendments tothe
acid rain bill, butpeople did not pay a lot ofattention to them. When you
getdown to airtoxics related to trace elements inthe coal, there are agreat
many questions being posed right now about western coals. In fact, the
federal government EPA has the ability to simply makeregulations on NOx
and airtoxics. For acid rain, itwas spelled outtothe penny what the limits
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would be, how they were going to be calculated,and so on. With NOxand
with air toxics, the federal government, primarily the EPA, was given
tremendous flexibility in establishing standards. I very strongly believe
that the EPA is going to come up with standards much stricter than most
people believe. They will ultimately result not just in installing more SQ>
scrubbers, but will, in many cases, accelerate the repowering of a lot of coal-
based utilities.

When you lookat a newbaseloadplant, no matterhowyou do themath,
coal is the most viable alternative for building a baseload plant. This is
particularly true for a highly efficient coal plant (i.e., 40 percent plus
conversion-efficiency) which is farmoreefficientthan a combined cyclegas
plant, or anything else that anybody has on paper right now.

My presentation has been sort of good news bad news. I don't know
which side we'll end up on, but Iwould notbesurprised tosee the Clean Air
ActAmendments of1997or 1998 do some things that willultimately, by the
year 2000 or 2005, level the playing field even more in bringing these
efficient low-cost midwestem coalsback into the market. And, to end on the
good news,weare reallylookingat a pointwheresomehits aregoing tobe
taken, but not nearlyat the magnitude that anybody was predicting three
or fouryearsago. Aslongasthoselow-costminesstayaliveand viable, they
are going to be poised for growth.

Robert Shanks: Thank you, Ron, foryour remarks. Certainly, everyone
in this room is now acutely aware of our market position, and you have
given us some hope for the future.

Heinz has let me know that our guests today from China arrived just
prior to Ron's taking thepodium. I wonder ifwecould ask themto stand
and be recognized so theycould be welcomed to our institute. Applause.

At this time I would like to introduce the Illinois Mining Institute's
incoming president, David Webbof Freeman United.

Presentation ofthe Presidential Gavel
Dave Webb: Thankyou,Bob. Tine Executive Board oftheIllinois Mining

Institute felt thisyear'smeeting tobe very pivotal to theorganization due
to themajor economic changes thatweareseeing herein Illinois. Andwe
really needed strongleadership from ourpresident to rally themanufactur
ers, vendors, operators and government agencies and universities who
keepthesupport going for thisorganization. Iam very pleased totell you
that we received this leadership from our president thisyear, Bob Shanks.
Thevendordisplays arevery good; weareabout twoshortcompared tolast
year. Theadditional attendance shows wearegetting strongsupport. Let's
hope wecankeep onthis very honorable tradi tion. Foryourefforts, Bob, we
havethisengraved gavel tocommemorate yourpresidency here. Thanks
very much for your efforts.

Robert Shanks: Thank you, Dave. It hasbeena very good year and I
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would just like to thank everybody that has been involved in the Institute
for their help and support. Dave will take over as president of the Institute
as soon as tomorrow's session is completed, and he will begin planning for
the 103rd Institute next September.

This concludes our luncheon session, and I would just like to thank
everyone forattending. Thecrowd iscertainly better than weexpccted, and
we are very excitedabout it. Weinviteeveryone to visit the exhibitionareas
that are open now until 7:00 P.M. this evening. And just a reminder that
tomorrow we willbe meetingagain at 9:00 A.M. for the business meeting
followed by our second technical session at 10:00 A.M. Thank you very
much.

First Vice President, David L. Webb presents a souvenir gavel to
President Robert W. Shanks in appreciation of hisservice to the
Illinois Mining Institute.



FRIDAY MORNING

Business Meeting
September 23,1994 - 9:00 A.M.

La Salle Room, Gateway Center

Robert Shanks: Good morning. Myname is BobShanks, and Ihave had
the pleasure of serving as President of IMI this year. To begin our business
meeting, I would like the Secretary-Treasurer of the Institute, Heinz
Damberger, to take the podium and present our annual report.

SECRETARY-TREASURER'S REPORT

HeinzDamberger. Good morning. Last year, at this time, we projected
that we would be close to$2,000in the red now, or reduced our end-of-ycar
cash balance by about that much. I am happy to report that we were too
pessimistic in our projection,and we cameout close to even. Asa matter of
fact,wearea littleahead oflastyear'scash balance.So,we've doneokay this
pastyear. But,down the road itdocslook a little moregloomy. Ihavecopies
ofour financial report foranyonewhoisinterested in lookingat it. Wehad
an auditing committee of three, as always, who looked at our financial
statement. Our main income items, as always, are advertising, close to
$19,000and thatcomesfromourProceedings;annualduesis$14,500,so that
isa significant incomeitem;exhibits,$20,000 plus—ourbiggestincomeitem
now and that is due to the exhibit hall that we have here now with over 70
exhibitors this year. Another significant item that we have had in the last
fewyearsisdue toadonationofZeigler Coal Companyofa coupleof tickets
to be raffled off, to anywhere in the United States, and I would encourage
you to buy some more tickets. Atnoon, when we close here, we will be
rafflingoff these two tickets. Last year, thatgenerated almost $1,800, so it
has been a significant item. The total income is$65,500 and totalexpenses
were just about the same $65,800.

The major expense items are our meeting, $22,000; publication of the
Proceedings, which isa littleover$10,000; andscholarships, which wehave
had at $10,000 fortwoyearsnow,and weareplanningtocontinue that. The
general operating expensesare$23,000. All ofourexpensesarccreeping up
with inflation. So,down the road we will need todo something. Membership
has fallen offa little. Phyllistellsmethat weare prettycloseto the number
we had before the Centennial meeting. We are certainly not projecting
significantincreasesinExhibits. We havehadsome decreases thereandour
expenses are goingup, so for thisyear, Iproject a $3,000 reduction in our
end-of-year cash balance. This isaconservativebutrealisticestimate. Con
sequently, the Board had discussions on how to raise revenues and made
some decisions to head off problems, which includes an increase in our
membership fee nextyearby$5 andincreases in theadvertising fees by$10
for a halfpageand $15 for a full pagead. All of these will generate funds
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down the road, and we think we are going tobe in good health for the next
four or fiveyears. Thoseare themain itemsof our financial situation.

As far as membershipis concerned: weare at about 1150 or so, which
is pretty close to whatwe were before theCentennial meeting. Wehad a
significantincreasein attendancefortheCentennial meeting. Sinceevery
body who registers is counted as a member, we had a significant boost in
membership which has now petered off.

Inattendance,weare actually aheadof lastyear as of this point: about
650, and we expect to reach 700 plus, which is a bit more than last year.
[Actual 1994 attendance was 765]

That is about all I have to report. If you have any questions, I will
certainly be glad to answer them. Thank you.

FINANCIAL STATEMENT SUMMARY

Cash Balance Beginning
9/1/93 $28,918

INCOME

Advertising 18,894
Annual Dues 14,525
Luncheon Receipts 2,265
Exhibit Fees 20,338
Registration Fees 4,450
Short Course 390

Interest 663
Mining History Fund 691

Centennial Souvenirs 578
Convention Raffle 1,785
Miscellaneous 239
Convention Cash 700
Subtotal Income 65,518

TOTALS $94,435

Cash Balance Ending
8/31/94

EXPENSES

General Operating Expense 23,197
Annual Meeting Expenses 22,255
Publication Expenses-
Proceedings 10,300
Scholarships 10,000
Mining History Fund 66
Subtotal Expense 65,819

ASSETS AS OF AUGUST 31,1994

Fixed Assets
Office Equipment & Furniture 12,831

Liquid Assets
Cash 28,617
Bonds 500

29,117

TOTAL ASSETS ON 8/31 /93 $41,147
TOTAL ASSETS ON 9/1/94 _S4.1.948_
1993-94 GAIN 801

$28,617

$94,435
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NOMINATING COMMITTEE REPORT

Robert Shanks: Thank you, Heinz. The next item of business this
morning is a report from our Nominating Committee. Don Arrowsmith,
from Zeigler, has been the chairman of that group. Don has transferred to
WestVirginia within thelast threemonths. Hehascompleted his workand
passed on theresults ofhisgroup's selections to us. I will read to you the
recommended slate of officers for next year.

President: David Webb, Freeman United
First Vice President: Bert Hall, AMAX
Second Vice President: Aaron Jackson, Kerr-McGee
BoardMembers: DougBlackburn, Old Ben Coal Co., to serve

out David Young's term on the board
Mike Caldwell, Freeman United
John Devon, Marston &Marston, Inc.,St.Louis
Jim Folkerts, Joy Technologies
David Whitcomb, MSHA

Are there any nominations from the floor for officers or Boardmem
bers? The Board actively reviewed this list of officers yesterday at our
meeting, and we haveapproved them, but if thereare anyother nomina
tions, wewould begladtotake them. Ifnot,would someonein theaudience
pleasemakea motion toapprove the slateofofficers fornextyear. [Motion
to approve the 2994-95 slate ofofficers urns made and seconded and zvas voted for
unanimously bythe members present.]

HONORARY MEMBERSHIP COMMITTEE REPORT
Robert Shanks: At this time we would offer Bert Hall the opportunity to

reporton the work ofhis Honorary Membership Committee. But I don't
believe Bert is with us this morning. Those of you who attended our
luncheon yesterday saw the results ofBert's work. Ibelieve everyone will
agree that Mr. Lucas is going to serve very well as our new honorary
member. [Walter Lucas, Vice President of Operations (retired), Sahara Coal
Company, received the 1994 Honorary Lifetime Membership award at the annual
luncheonon Thursday, September22,1994. Thcaward was presentedto Mr. Lucas
by Ron Morse, Manager of Mine Pollution Control division ofthe Illinois Envi
ronmental Protection Agency.]

Next on theagenda would bethe Scholarship Committee Report from
David Webb.

SCHOLARSHIP COMMITTEE REPORT
David Webb: Thanks,Bob. It isa real pleasureto seeall of the students

here. With respect toour universities, atour luncheon hereyesterday all the
schools were well represented. I must say, working with the Scholarship
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Committee, that all the universities are doing very well, and we are going
to try real hard in the future to keep the scholarship dollars coming to
continue to getbright,hardworking students inour industry. 1would like
representatives from each of the universities to come up and talk specifi
cally about how things are going. SlU-Carbondale.

Edioin Thomasson: As I mentioned yesterday, Dr. Chugh is in Alaska
and asked me to report to you on our Departmentof Mining Engineering at
SlU-Carbondale. I am pleased to report that the Department is in excellent
health. It isprogressing toward some pretty high-powered goals that have
been established both by our faculty and by our industrial advisory board.
Our enrollment for the fall 1994 semester, which is underway now, is 30
undergraduatesfudents,all ofwhomarejuniorsand seniors. Thisenrollment
corresponds to about 60 or 70 students in a typical undergraduate program
at other schools which count undergraduate enrollments at the beginning
of the freshman year. Sincewe recruit many students from junior colleges,
we don't like tocount themas valid miningengineering students until their
junior year. We graduated four students in May1994, and all were placed
in full time positions—three within the mining industry and one who
would like to continue on in our graduate school. Additionally, we placed
about 18 students in cooperative work assignments during the summer
break. Currently, we have one student who is working under a co-op
program with the MineSafety and Health Administration in Harboursville,
Kentucky; she will return to SIU for the spring semester. Our student
quality is quite good; our average ATC scores are somewhere between 24
and 25.

In our graduate program, we have 21 students enrolled, 17 in our
Master's program and four working toward Ph.D.s. We graduated six
students with Master's of Science degrees in May, and all have found
suitable avenues for professional growth, either in higher education, in
research or in other employment.

Thedepartmentcontinues tobequiteactiveinminingresearch. In1993,
the external research funding for the department was about $1.4 million.
Virtuallyall of our faculty are engaged in some form of research. I might
point out, that although weare the smallest department in the Collegeof
Engineering at SIU,we bring in about three-quarters of the research dollars
for thecollege.Thecivil,mechanical,and electrical engineeringdepartmcnts
don't come anywhere nearmatching our research funding.

Our research covers fourbasic areas: coal processing, environmental
problems related to coal mining, ground control and subsidence, and
materials handling. These are the areas inwhich wetrytoconcentrate our
research. Ourprogram and projects are based largely on industry needs,
andwe believe that weare prettymuch addressingthe needsof the industry
as they are brought before us.

Over the pastyears, I think we have significantly strengthened our ties
and cooperation with the U.S. Bureau ofMines and with the Mine Safety
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and Health Administration. For the last two years we have taken some of
our undergraduate students to the MSHA Beckley academy during spring
break. The academy gave them good lecture courses on various aspects of
mine health and safety. They also had an opportunity to get some training
with the mine rescue backpack in a simulated mine under very heavy smoke
conditions. Of course, it was artificial smoke, but nevertheless, it was pretty
much like thereal thing. Idon't knowofany universitywhere that kind of
training is available. So, this is something we are concentrating on and
continuing to work with at the academy. Idid have a number of years with
MSHA, and I have had a very good relationship with Tom Kesler at the
academy long before I came back to Carbondale and the faculty at SIU. So
I kind of traded a little bit on that relationship.

We also sponsored the workshop presented by the Bureau of Mines
Twin City Research Center on their mine fire program. The workshop was
held inJuneand wasattended bya numberofindividuals,acouple fromas
far away as Canada. We are active in other information transfer programs.
We sponsored two conferences this year, the Coal Combustion Residue
ManagementConference held in Springfield in April and the FifthAnnual
Ground Control Conference held in Collinsville in June. Both were well
attended, and some excellent papers came out of those conferences.

We are planning a second Mine Health and SafetyConference empha
sizingergonomicsand healthandsafetyrelated tolongwallmining,probably
early next summer, that is, late in June or early July. Plans for that are not
yet fully formulated; we have not put out any call for papers, but we will
probably be doing that very shortly.

In short, we are constantly striving to develop other information
transfer activities to keep the mining industry up to date on developing
technologies and other developments of interest.

Finally, on behalfof SIU at Carbondale, especially the Department of
Mining Engineering, I want to thank the Illinois Mining Institute for
providing the scholarshipsto support our miningeducation. Wehope the
1MI will be able tocontinue thissupport to the highlyqualified undergradu
ates in our department as we strive to become a center for excellence in
mining technology. Thank you.

David Webb: Thank you. Could we hear from the University of
Missouri-Rolla? John Wilson.

John Wilson: Thank you. Until I read the Proceedings of last year's
meeting, I didn't realize how much Irambled on, so I am going to try to be
a lot more concise today.

Overall, the University of Missouri isdoing quite well. Weare steady
at about 5,200students. What I think is quite unique about UMR is that 30
percent ofall thenewstudents coming to theUniversity of Missouri-Rolla
haveACTsof30orgreater. Thatiscommendable, anditisalsoaffectingour
mining department. Last year we had 25 students who completed fresh
man engineering and commenced their mining courses. Three of these
students have grade point averages of4.0, and 16of the 25freshmen have
GPA's of better than 3.5. Freshman engineering is often considered to be a
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SIUscholarshipwinnersand Dr. Edwin Tliomasson, left to right:
Eric Steidle, Michael Wilda, Dr.Tliomasson, MichaelSpihlman,
and Randy Rockrohr. (Not shown, Brad Bingenheimerand
Leslie Moore.)

Scholarship winners and Dr. John Wilson from University of
Missouri-Rolla, left to right: Brian Fortelka, Gary Hubbard, Dr.
Wilson, and Chris Huett.
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difficult period for new students. So, I am very encouraged to see these
results. A concern at UMR is the proposed Hancock II Amendment.
Potentially, there could be a25percent reduction in state funding for higher
education, which would create a traumatic affect on our programs. There
is a strong belief that this amendment will not pass, but it certainly is of
considerable concern. It is noteworthy that it is not just the coal industry in
Illinois that is under economic pressure, even academia is affected!

As far as activities in the mining department are concerned, we are
doing well. We have approximately 90 undergraduate and 11 graduate
students. Iconsider us to be at about the right level for the current state of
the mining industry. Ipersonallycontinuously monitor what is happening
in thequarrying industryand coal and metalmining industries, because we
do not want to over- or under-supply graduating mining engineers. Our
students come to the University for a degree with the expectation that they
will get placed on graduation. Having said that, we graduated 14students
lastyear and all14 did getplaced. Because ofthecoal strike,itwasa struggle
to placesomestudents whograduated in thesummer.Someof thecompa
nies who usually hire engineers almost yearly, did not hire this year;
however, we did well with the stone and quarry industry. A large quarry
ingcompanyhired threeofourgraduatingseniorstudents,and twoentered
the tunneling businessat Boston Harbor witha majorcontractor. Someof
the graduating students wereplaced in the coal business in Illinois, Wyo
ming,and with MSHA. Wecurrentlyhave twostudentsco-opingwithcoal
companiesout west. Asfar assummer jobs wasconcerned, anystudentthat
wanted a jobwassuccessful. Ithink wehad75 studentsworking acrossthe
country in various aspects of mining.

Our program and student body is what we consider to be at good
critical mass. This year we have not emphasized growth in enrollment.
However, I have noted that the best recruiters for the Department are the
students, and with a goodstudent bodyand highmorale, it is interesting to
note the influence that thishas ingettingother students to want to talkabout
mining. Ihaverecently been advised thatweareprobablyoneofthelargest
undergraduate mining departments in the United States. I hope this
benefits the mining industry, now that we have a steady source of mining
engineers and ensured a good strong program.

There have been a number of changes in the department in the last 12
months. Dr. Norman Smith retired. Before he retired he was the first
Professor to be awarded the Old Timers Award for a faculty member. This
award was introduced to recognize a faculty memberwho hascontributed
totheeducation ofyoungminingengineers. Norman wasthefirst togetthis
recognition, andIthink itwas anappropriate tribute for thecontribution he
hasmadetoacademia and themining industry. We haverecently hired Dr.
Ahmet Unal in hisplace, whowas a visiting professor atSIU thislastyear.
Weare pleased to haveAhmet as a member ofour faculty.

Wehavealsobeensetting upsome reciprocal exchange programswith
foreign mininguniversities. Wehavecollaborativeagreements with Western
Australia at Kalgoolie, and Xian, China. I'll be inSouth Africa next week on
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a business trip, and while I am there, I will be working on a collaborative
arrangement with my old schoolin Johannesburg. Thesearrangementsare
aimed at benefiting students and faculty and broadening their experience.
Since mining is a truly international business, 1can think of no better way
to get a varied mining experience than to work a summer job in say,
Australia or South Africa-true mining countries.

Hosting the Chinese delegation has been an interesting experience for
all. By the time they leave, they will have spent four months in the USA
obtaining an insight into modem U. S. coal mining technology. Their
mining problems and challenges are unique, and I hope our training
programs assist them in addressing these issues.

Weat UMRstill provide short courses for industry. Paul Worsey puts
onhisexplosivescourse,and JerryTienoffershisannual practicalventilation
course. These courses enable us to keep in close contact with industry
activities.

Our student activitiesincludea mine rescue team that participates in
two competitions each year. Mine rescue team work is a tradition in the
UMR Mining Department, and I think we will continue this in the foresee
able future. The students went to Elko, Nevada,tocompete in the Annual
Intercollegiate Mining Competition. This involves speed tasks in old-
fashioned mining techniques. UMR came back with ten trophies, having
won the overall competition and five out of the seven events. We entered
agirlsteam for thefirst time, andthey returned with thesecond place trophy
out of ten teams. Next year UMR will be the host, and since we arc the
farthest eastofthe schools that typically compete inthis tournament, Ihope
weare able toinduceSIU and VPI toparticipate. Therewillbe three teams
from Australia, and teams from most ofthewestern mining schools suchas
Montana, Nevada, Idaho, Utah, Colorado.

In thefield ofresearch, we areactive inwater jet technology, explosives,
rock mechanics, finecoalcleaningand ultra finecoaldryingandpelletizing.
Recently, we were awarded a contractfromthe IllinoisCleanCoal Institute,
and SI Uissupportingusinthiswork.Theproject isassociated withfinecoal
drying and pelletizing. We are still actively involved in various aspects of
a coal-log pipeline transportation project. This project isnearing commer
cialization and involves pumping coal in the form ofcompacted cylinders
through a water-filled pipeline.

In summary, morale ishigh inthe UMR Mining Department, andallis
well. The quality of our students continues to improve, and they are
commended by companies employing them. We still have one major
uncertainty: the ability to guarantee students that there will be a job when
they graduate.

Scholarship support is always important, and we are very grateful for
the support from the Illinois Mining Institute. We hope this can continue in
thefuture. Thank you for all your support and assistance.
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David Webb: Thankyou,John. WabashValley College. GeorgeWoods.
George Woods: OnbehalfofWabash Valley College Iwould liketo thank

the Institute for its support for our program. This year we had $1,500 in
scholarships which we divided among four students. The four students
were in attendance yesterday at the luncheon. I'll mention their names
again: Rockey Raney, Phil Edmonson, Jason Williams and Jacob Bush.
Eachwillbereceiving$375,and theyare veryappreciativeofthescholarships.
Those four students are from the Wabash Valley Southeastern Illinois
College cooperative program at Harrisburg. At that location, we have
around 50students thatare pursuinganassociatedegreeand/oracertificate.
Fortunately, almost all of them areemployed in the mining industry. So we
don't have to worry too much about placement at this time. In addition, we
have been able to maintain 15 full-time mining instructors, scattered
throughout the state at different locations. They mainly provide a service
to the mining industry through health and safety training, skills training
and whatever kind of training the mines would like for us to provide. So we
are still pretty healthy; we have students; weare still located throughout the
state at Harrisburg, Marissa,Springfield, Mt. Carmel; Carterville; and we
hope to continue this kind ofsupport. Again,we thank the Institute for the
scholarship funds.

Scholarship winnersand instructorsfrom IL EasternCom
munity Colleges, left to right: JasonWilliams, Phil Edmondson,
Associate Professor John Howard, Rockey Raney,Jake Bush, and
Instructor Tom Kucharik.

David Webb: Thank you, George. Are there any representatives here
from Rend Lake College? Harold Finn.

Harold Finn: Firstofall, let me, too,express our appreciation to the IMI
for thescholarship support which you provide toour program. Andright
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along that same line, let me issue an apology for the fact that we were not
here yesterday for one of our students to receive that scholarship. We did
have a scholarship recipient. Wednesday morning, Ricky Keelcame to my
officeand more or less apologized for the fact that he could not be at school
on Wednesday,and, at thesame time,could notaccept thescholarship. That
is thebad news. Butthegood newsis, the reasonwas,he got a job. Weare
happy forRicky, but wearedisappointedhewillnotbe inour programnext
semester to utilize that scholarship. Wehave a $500scholarship each year
from the IMI, and we choose to give that to a second year student in our
program, and that is the way the scholarship would have been spent this
year. I told David that we would not be here, and I told him the circum
stances; we will re-award that scholarship,and we willcommunicate who
that person is to you.

Thestatus of our program. Afew yearsago,westarted diversification
in the program at Rend Lake and what was strictly a mining technology
program, diversified into other technical areas. It all started with a decline
ofenrollments andaneed fortrainingofnew people togotoworkinthecoal
industry. Sowhatwearedoingnowand what wehavebeendoingfor the
past several years, is providing themandated federal training programs.
We work with Old Ben,Consol, and Freeman mines in ourdistrict; we don't
travel beyond that with theexception of statewidemetal,non-metal train
ing. Soour program is a little smaller thanWabash Valley's, but wehave
been able tomeet theneeds ofthe mining companies inourdistrict. Weare
also involved in very specialized and customized technical training that
those companies are in need of; with our staff, we are able to meet those
needs, and wecontinue tohave agood relationship withthem. Overall, we
view ourselves asa very valuable resource totheindustry, even though we
are not turningout graduates with Associate and Applied Science degrees
in mining technologyanymore. Again,I thank the Institute for the scholar
ship support, and we hope that it willcontinue.

David Webb: Thank you very much. That concludes our university
reports. I would like to thank members of the committee, AaronJackson,
Kerr-McGeeCoal Corp., Paul Chugh from SIU;andGeorgeWoods, Wabash
Valley. Thanks also toJohn Howard, who got the individual scholarship
certificates printed and framed.

We proposed to the Board yesterday thatwe arcgoing totry to hold at
that $10,000 level even though we see things may be changing in the
economics in Illinois. We did talk about a 20 percent reduction, and we
opted to hold off on our voting on this until our winter meeting tosee how
the finances are coming inatthat time. And, ifwe seeourway clear, we will
try to go againfor that$10,000 scholarship award.

Iappreciate all ofyou representatives coming. Thank you.

Robert Shanks: Thank you, Dave. Ithink the scholarship support from
the Insti tu te isoneofthe most important functions of this group, and Ithink
we are all optimistic wecan keep that$10,000 level.
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We don't normally ask for a report from theProgram Committee, but
Iwould liketo thankand recognize Ronnie Marcum and GeorgeWoodsfor
thework thattheyhavedone. I think weallagree that thepapersyouheard
yesterday and froma reviewof the titles of today's papers, we have one of
thebestprogramsinrecent memory. That concludes ourcommitteereports
for this morning. Is there any other business to be brought before the
Institute? Ifnot, I would justliketoremindeverybodythat the continental
breakfast is available for about another 20 minutes or so until 10:00 A.M.
Take time to say hello and visit with the exhibitors who took their time to
be here and help support the Institute. And if you speak with them,
encourage them to return to our meetingnextyear.

I would also like to request once again that if you are aware of any
deceased members oftheIM1 thatyou contact either Heinz orPhyllis sowe
cankeepour Proceedings up todate. And,also, as Heinzmentioned,please
remember to purchase your raffle tickets this morning for the two airline
tickets that have been provided by Zeiglercoalsubsidiary Americoal. That
raffle willbe held at noon in the lobby. At that time,we willalso bedrawing
for the golf clubs donated as a door prize byJimJusticeof Du Quoin Iron &
Supply.

Oursecond technicalsessionwillbeginat 10:00 A.M. in thissame room,
so we will adjourn and see you all here then. Thank you.

TECHNICAL SESSION II-NEW DEVELOPMENTS IN

MINING TECHNOLOGY IN ILLINOIS
Ronnie Marcum: Good morning and welcome to the Friday morning

technical session of the 102nd annual meeting of the 1Mb Before we get
started, I have one announcement to make. I don't know if there are any
other Virginia Tech grad students in the audience besides Tom Denton.
Some of you don't know it, but Techsoundly defeated West Virginia 34 to
6. We don't get to brag very often. We are
bragging this morning.

This morning we have an outstanding selec
tion of papers all of them dealing with what is
goingon in the Illinois Basin,especially theCrown
Mine, new developments and new techniques
being introduced, and longwalling at Monterey.
I think all these things show the changes that are
happening in the industry almost on a daily
basis. We find that there are always new ways
and better ways to do things. In our industry, if
we don't change, we get left behind at the mar
ketplace. Ithink all of these papers demonstrate Ronnie Marcum
some of the exciting changes going on in our industry, things that are
necessary for us tocontinue tocompete. Mostofyou already know what we
face out there.
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Our first speaker this morning has a paper entitled "Monterey Coal
Company's LongwallProject -Change, Challenge,and Success." Itisgoing
to be presented by Mark Beerkircher. Mark is the project engineer at the
Monterey's EastHornsbylongwall project. Markattended the University
of Wisconsin at Platteville and transferred to Michigan Tech where he got
his B.S. in mine engineering in 1989. Then he went to work for Monterey
Coal Company. He recently earned a Master's in engineering management
degree from Washington University. Mark has held various engineering
positionswith Monterey, and, as I said,he iscurrentlyproject engineer for
the East Hornsby longwall project. Mark.

Mark Beerkircher. Thank you, Ronnie.



MONTEREY COAL COMPANY'S LONGWALL PROJECT

MARK D. BEERKIRCHER

Monterey Coal Company
Carlinville,Illinois

INTRODUCTION

In 1989,as President Bush unveiled plans
to amend the Clean Air Act, Monterey Coal
Company was well underway with plans to
transform No.1 Mine froma high-sulfur, room
and pillar operation to a mid-sulfur, longwall
mine by 1995. After four years of engineering,
planning,development,and construction,while
maintaining high-sulfur coal production, the
first ton of Montereylongwall coal was mined

on April 11, 1994. This morning, I will provide a brief overview of the
project, followedby a discussion of thekeyprojectchallenges,changes, and
accomplishments.

Overvieiv ofNo. 1 Mine Operations
Monterey's No. 1 Mine is located approximately 40 miles south of

Springfield, Illinois, betweenCarlinville and Gillespie. Mine facilities were
constructed in 1969 to mine, processand ship over 2.0million tons per year.
Throughout No.1 Mine's history, coal production has been limited to the
high-sulfur,limestone roofoftheHerrin (No. 6)seam330feet underground,
where excellent miningconditions prevailed. Theseconditions permitted
24-foot widemining,40-foot deepcuts, using 30-inch mechanical roofbolts,
which permitted safe and productive mining. Unfortunately, Monterey
expected that demand forits high-sulfur coal wouldsignificantly diminish
as No. 1 Mine's main customer, Central Illinois Public Service's Coffeen
Station, switched to lower sulfur coal in 1994.

OVERVIEW OF THE LONGWALL PROJECT
In 1988, Monterey established a Longwall Mining Task Force to study

the feasibility of applying longwall mining methods at it's No. 1 Mine to
reduceoperatingcosts. Inrecognition ofpotential Clean AirActlegislation,
theadjacent lower-sulfur East Hornsbyreservebecame thefocal pointofthe
feasibility study in mid-1989.

By late1990, preliminary engineering, planning, and economic model
ingwerecompleted. Negotiations with CIPS for securing a long-term coal
salesagreement hadbeenongoing most of1990; thiswasakeyrequirement
for corporate project appropriation. Project approval was received in
December 1990, after finalizing negotiations for a 20-year contract with
CIPS.

85
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Oneprovision of thenew contract called for a 200,000 ton testburn of
the East Hornsbycoal toassess theburn characteristics of this new coal at
the Coffeen Station. Leading up to the testburn, high-sulfurcoal produc
tion had to be maintained to manage near-term profitability. These factors
added significant logistical challenges to mine operations and project
development. Given these requirements and the necessary upgrades to
mine support systems for longwall mining, the project scope resembled
new mine construction within an operating mine.

Re-Opening the Main East
The project began in late 1990 by breaking the seals and renovating the

Main East submain which was originally mined in the early 1970s, aban
doned, and reopened in 1983 for explorationmining into the East Hornsby
reserve. After two and a half years of testing and exploration mining, the
Main East was again abandoned and scaled in 1986. The unique challenge
of reopening the MainEastwasarching the beltentry through 800feetof 40
foot high roof falls left from the early 1970s when the Main East was first
mined. These falls were so massive and costly to arch that new ventilation
and travelway entries were mined around the fallarea. A highlight of this
project was working 1,700 man-days without a single lost time accident.
Details of this specificproject were presented at the 1992 IMI meeting.

Construction Projects andMine Development
As Main East renovation started, construction of an 8,000 ton raw coal

silowas alsounderway. Thissecond silowasrequired forsegregatingtest
burn coal and forincreasing raw coal storagecapacity forlongwall mining.
The60-foot diameter, 140 foot tall, slip-formed silo wasconstructed ineight
months. Rawcoal is fed tothesilobya48-inch beltand reclaimed byseven
vibratory feeders and a 42-inch belt to the existing plant feed belt.

Concurrent with the silowork, underground crewswere constructing
a 1,000-ton moving car bunker whichwas also required forsegregating test
burn coal, but would also be used for regulating the surges of coal from
longwallmining.Thisbunkerwasthefirst overbuilt tosegregateand meter
coal and wasalso the first fully automatic bunker with remote computer
control in the United States. Monterey employees excavated over 25,000
tonsof floorand roofto createthe900 foot longby 20footwide by 28to 48
foot high chamber, where the bunker would later be installed. After six
months of excavation and roofand ribsupport, contractors placed 1,300
yardsofconcrete and installed thebunker in two months, finishing inApril
1992.

InJune,withboth thebunkerand rawcoal silocomplete, thesefacilities
were placedintoservicetobeginsegregating test-bumcoal. Coalcollected
inthebunkerduringshiftsofEast Hornsby development wasconveyed out
ofthemineat each shift change. By February 1993, over220,000 tonsoftest-
burncoal had been segregated, processed, and shipped to Coffeen Station.
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CIPSconducted two separate test burns toconfirmburn characteristics. On
balance, the tests concluded that East Hornsby coal could be burned with
modest emission-related plant modifications.

Development of the MainEastsubmain into EastHornsby began in late
1991, while thesilo,bunker,and arch projectscontinued. The MainEast was
completed by year-end 1992. The five-entrybleederand back-bleeder were
completed in February 1994, to begin longwall installation. Gateroad
development for the first panel started in May1993, and was completed in
March 1994.

Since longwall operationswould takeplace threeto fivemilesfrom the
existing intakeand exhaustairshafts at the main portal with only four to five
primary ventilation entries, a 20-foot diameter, concrete lined, intake air
shaft, equipped withescapefacilities, wasconstructednear the firstlongwall
panel at the intersection of the First North Submain. The airshaft was
completed after eleven months ofconstruction in May1993 and placed into
service after a major ventilation change during the miners' vacation in June
1993.

Nexo Support Systems
The demands of longwall mining necessitated new and larger support

systems, such as conveyors, water, power, communication, materials
handling, dewatering and compressedair, and emulsion. Engineering and
procurement of these systems continued throughout the project as re
quired.

Inlieu of re-installingover7,0(X) feetoftrackand trolley in theMain East
and recognizing the benefits of rubber-tired diesel equipment, a full com
pliment ofdiesel equipment was introduced into EastHornsby throughout
the project. Some of the equipment included small diesel trucks, four, six,
and eight person trips, supply tugs and trams and diesel scoops. Other
equipment included a road grader, shield haulers,shearer car, small fork
lifts and diesel roof bolters.

Longumll Equipment Procurement
Longwall equipment procurement began as early as 1989, when a

Request for Proposal was developed by the Longwall Task Force for
soliciting budgetquotations. Tins early work wasrevised in1992 toreflect
significant changes in technology,bettergeotechnicalinformation gathered
during the first year of development mining and finalized mine plans.
Orders forequipment were placed inearly 1993, for delivery byyear-end.

Montereyselected two-leg, 620-ton face supportsand 750-ton face-end
supports from American Longwall Roof Supports - actually a hybrid
Meco/American Longwall/Gullick Dobson support. American Longwall
also provided Monterey's armored face conveyor, headgate and tailgate
drives, stage loader and crusher and crawler-mounted tail. The mono
rail and cablehandling system was supplied by WestfaliaMining Progress.
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The shearer selected was a Joy 4LS5 equipped with five-foot diameter
drums fora 30-inchweb. Hydraulics weresupplied by Hauhinco. Electrics,
communication, and lighting were provided by ServiceMachine.

Monthly compatibility meetings were conducted from April 1993
through October1993, to ensure thatall components would be dimension-
ally and operationally correct. Physical compatibility was confirmed in
late-November and early-December 1993, with a facemock-up at American
Longwall's Abingdon, Virginia, facility. Deliveryof the nearly 4,000 tons of
equipment began in late-December and was substantially complete by
March of 1994.

Throughout the project, Monterey Engineers were also busy filing
applications for mining permits, ventilationand roofcontrol plan revisions
and two Petitions for Modification; one for 2,300 volts at the face, and the
second for a 1,100foot trailing cable between the longwall controller and
longwall power center. Miningplans,set-up plans, maintenance plans and
operating plans were also beingdeveloped. Earlyin the project, Monterey
secured surface rights and negotiated subsidence agreements in prepara
tion for planned subsidence from longwall mining.

The gantt chart in figure 1 shows the progression of the major project
tasks and the critical path. Overall, projectengineering lasted 18 months,
followed by four exciting and challenging years of construction and de
velopment.

TASKS 1991 1992 1993 1994

Access Main Easi lo East Hornsby
I

j1

Installation ol Raw Coal Silo A Moving Car Bunker jI

Shipment of Segregated East Hornsby Coal ~T- I
I

,
1

C1PS Test Burns i \ :

Construction of East Hornsby Intake Air Shaft
;

I- 3 i

Continuous Miner Development of Main East
i

i
i1 i

i

Continuous Minor Development lor Longwall Panels
l

•—k

i

Purchase. Deliver and Start-Up Longwall Mining Equipment
i j1 i

i

Longwall Mining Boglns i 1
• •—•

Critical Path

Figure1. East Hornsbyproject schedule.
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KEY CHALLENGES AND CHANGES
This brief project summary overlooks the numerous changes and

challengesthat Montereyfaced throughoutthefouryears. Withthebenefit
of hindsight, Iwill review some ofthekey project challenges and changes,
whichincluderoofcontrol, East-Westpanelorientation, minedevelopment,
project acceptance and staffing.

Roof Control Challenges
Byfar, roofcontrol issues dominated theEastHornsby venture. The net

change in roof conditions from the competent limestone in the Main Block
to the weak, laminated, gray shale roofin EastHornsbyis best visualized
with the helpof the USBM Roof Rating System (fig. 1)whichshows the coal
mine roof ranking of 97 mines in the United States, most of which are
longwall mines. On average, the Main Blockhas a CMRRof 93,some of the
best conditions. With a CMRR of only 22, East Hornsby conditions are
considered some of the worst. EastHornsby'spoor conditionsare due to
three primary factors: weak roof, horizontal stress and weathering.

East Hornsby roof consists of35 to50 feetof gray Energy Shale with the
bottom six feet being strongly laminated. The unconfined compressive
strength of the laminated shale is approximately 2,500psi, as compared to
the Brereton Limestone in the Main Blockat 15,000psi. During develop
ment of the Main East, roof problems were prevalent in a north-south
orientation, typical of most Illinoismines. Overcoring measurements in
East Hornsby found the principal horizontal stress to be approximately
1,200psi oriented N57E, with a minimum stress of approximately 550 psi.
This confirmed that more stable conditions would be in an east-west

orientation. Cutters and kink zoneswere problematic throughout develop
ment. Several copingstrategies were tested to reduce the effects of horizon
talstresses. Themost successfulstrategy included angled roofbolts near the
rib-line where cutters were more common.

Weathering proved tobe the most significantroofcontrol challenge. In
June 1993, Monterey commissioned the new intake air shaft during one of
the most humid and wet summers of this century. When exposed to the
moisture, the laminated shale quickly deteriorated and fell between roof
bolts. Cutters and kink zones exaggerated the weathering effects by
exposing more surface area to moisture. At the height of the weathering
season, over 25,000 gallons of water per day was absorbed by the mine
workings.Thousandsof feet ofentriesand crosscuts werefilled with falling
laminated shale roof as the roof unraveled between roof bolts, in many
placessix feethigh to theslightly morecompetentand resilientgray shale.
Monterey's long-term solution for weathering, cutters and kinks is the
installation of welded steel and alloy mesh in all future development.
Monterey also relieson truss boltsin the headgate entry, both as astructural
support for possible forward abutment loading and as a belly-band for
supporting bagging mesh of weathered and rubblized laminated shale.
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USBM COAL MINE ROOF RATING CLASSIFICATION
97 US MINES
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Figure 2. USBM coal mine roof rating classification,97 U.S. mines.

East-West Panel Orientation Change
In 1991 and 1992, as development continued and theeffectsof horizon

tal stresses became clearer, Monterey was faced with the decision of
reorientingthelongwall panelstoEast-Westfromtheplanned North-Sou th
layout. Afterconsiderable evaluation ofdata fromother Illinois minesand
various consultants, Monterey chose to revise mine plans for East-West
longwall panels.

One hurdle with this change was the Chicago and Northwestern's
railroad which cuts north-south through the middleof the reserve. Monterey
cleared this hurdle by negotiating a subsidence agreement to secure the
right to subside thismainline trackapproximatelyonceper year for the next
20years. The extra costsof the railroad crossingwere diluted by improving
recovery and eliminating approximately 30 percent of future mine devel
opment as a result of 10,000 footlongwallpanels, nearly twice the length of
the north-south layout. In addition, future submain development, as well
as long-term roof maintenance, was reduced by 50 percent.

Preparations for the first railroad crossing next month are nearly
complete. The work includes widening theembankment to permit grading
and levelingofthe trackassubsidenceprogresses, andextensive reinforcing
of a 32-foot diameter concrete arch bridge constructed in 1909. Subsidence
is expected to last two weeks, with approximately 5.5 feet of maximum
subsidence.
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Mine Development Challenges
While the East-West mine plan significantly reduced development

needs, minedevelopment rates remaineda keychallengeasa result of more
aggressive in-cycle roof control systems, narrower mining widths, stag
gered and angled crosscuts,20-footdeepcuts, 150-footcrosscut spacing and
congestion in fewer entries. Tliese changes collectively dropped unit
productivity in East Hornsby to one-third the rate attained in the good
mining conditions of the Main Block. Changes to pillar geometry to reduce
crosscut footage has improved the cutting cycle to meet current develop
ment needs, although additional future improvements are needed to keep
pace with the ever increasing longwall retreat rates.

In light of the aggressive and costly roof control required, lower
productivity and the need to rapidly develop, No. 1Mine adopted the mine
planning philosophy, "If you don't need it, don't mine it," to eliminate all
unnecessary crosscuts and entries. An age old practice of mining extra
entries as sacrificial entries was dropped in 1993, after the roof weathering
challenge. For example, a split 12-entry submain was reduced to a single
eight-entry submain with reduced entry centers. In the future, five entry
bleeders will be replaced with small diameter airshafts and three entry
bleeders. Collectively, this will eliminate an additional 15 percent of
development footage, costs and long-term roof-maintenance liability.

Incorjwrating Project into No. 7Mine Operations
Incorporating the projectinto theday-to-day operations was somewhat

of a shock to the mine's mature work force, who had no previous longwall
experienceand littleexposuretopoorroofconditions. Thevastarrayofnew
equipment, technology, systems, terminology, regulations and safety haz
ards werealso a significant challenge for mine management and employees.

Logistics of the project schedule and plan required better communica
tion and planning than necessary in the past. The heavy load ofconstruction
work and rising load of roof renovation resulted in numerous concurrent
projects which competed for attention, people, resources and equipment.

The lack of in-house experience had both good points and some
shortcomings. Monterey conducted "Longwall 101" classesforallemploy
eesearly in the projectand againbeforewageemployeesbid on the longwall
jobs. The training plan for thenewlongwall crewsconsisted of over seven
days of classroom training and over two months of on-the-job training.
Follow-up refresher training was utilized to re-inforceconcepts.

Staffing Challenges
Along the four-year venture, Monterey faced numerous staffingchal

lenges ranging from project team organization and changes, to the No. 2
Mineclosingand companyreorganization, the1993 laborcontractnegotia
tions and the longwall staffing strategy.
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In early 1990, Monterey established a minesite project team of five
engineers, one costaccountant,and a projectmanager. This team remained
intact until February 1993,when theclosingof No.2Mineand correspond
ing company reorganization dissolved many of the team members into the
permanent new company organization locatedat No. 1 Mine. Sixmonths
later, No. 2 Mine reopened, leading to a second reorganization and round
of personnel changes. This level of change at the height of the project
resulted in somere-work and lostinformation.Fortunately,nothingsignifi
cant was lost through the cracks.

The impacts of the reorganizations were more apparent underground
as new faces and names entered the mature No. 1 Mine organization.
Adding to this challenge were the negotiations for the 1993 labor contract.
Monterey continued to operate for over a year under the 1988agreement,
including through the BCOA strike. At times, productivity, morale and
absenteeism levels pressured the project schedule.

No. 1 Mine was also faced with staffing and training longwall crews.
Afterconsideringnumerous staffing strategies, Monterey opted for classi
fied longwall operators, longwall repairmen, and longwall utility men.
With this configuration, longwall operators were trained to operate and
perform routine maintenance on all longwall face equipment by rotating
weekly from shearer, to shields, to headgate, to floater before returningto
shearer. Longwall utilitymen are trained reliefoperators for filling possible
vacancies whonormally work outby theface building cribs, handling belt
structureand stoppings, and assisting with longwall service train moves.
Longwall repairmen were primarily trained to maintain the longwall, but
were also skilled operators.

The longwall operates threeshiftsperday withamaintenancewindow
from 8:00 A.M. until 12:00 Noon. The rotating staffand rotating shifts allow
personnel to develop and maintain all the necessary production and
maintenance skills. Of course, the complex equipment, new procedures
and terminology challenged these workers. Employees responded very
well to this steep learning curve and new staffing arrangement.

CONCLUSION
Combined, the numerous challenges and changes were overwhelming

attimes, butsolid management, leadershipandtcamworkavoided many of
thepotential pit-falls, resulting in a proud list ofaccomplishments.

First, Monterey transformed itsNo. 1 Mine toa productive longwall
operation without in-house experience. To make up for this deficiency,
Monterey utilized outside consultants for critical technical work, equip
ment procurement, roof control and risk assessments under theattention of
Monterey staff-an effective combination. Monterey personnel were very
fortunate totour and inspect many ofthe operating longwall mines around
the country, especially here in Illinois.

Second, Monterey maintained high-sulfur coal production to itscus
tomers while constructing the various facilities and separately supplying
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over 200,000 tonsof testburn coal. Tinesuccessful testburn affirmed thecoal
sales agreement and continuedoperationof No. 1 Mine.

Although the immediate roofstrata posed many problems to devel
opment mining and outby areas, these same conditions were found to be
favorable for the longwall. The first cave-in occurred afteronly40feet of
advance and full subsidence wasmeasured afteronly 350feetof advance.
Furthermore, approximately 97 percent of subsidence occurs within 10
days. Withsuch quick relief, abutment loading forward and on gateentries
is minimal.

Another keysuccesswas Monterey's rigorous equipment procurement
process. The series ofcompatibility meetingsand physical tests resulted in
a smooth start-up that was freeof equipment compatibility problems. The
days and weeks spent traveling to verify dimensions, to test fitness for
purpose, to audit quality assurance during manufacturing and to perform
physical compatibility tests, proved to be a worthwhile investment.

Similar benefits were realized in selecting a customized face dust
control system, which proved successful enough that Monterey started
cuttingbi-directionallyon April 11,1994. Thesystemconsistsofstrategically
located custom sprays on the shearer, cross-frame drive, stage loader and
crusher. Sprays were also incorporated into each shield canopy and caving
shield. To date, the dust levels have remained below 1.5 mg/cc without
using the shearer boom spray-bar or the shield sprays. On-going internal
and independent measurements of dust levels are being closely monitored
as productivity increases and conditions change.

One of the most important accomplishments was Monterey's safety
record throughout projectconstruction and development. The arch project
and initial longwall face setup were each completed without a lost time
accident (LTA). The bunker project had one LTA. Recently, with the
adoption of roof mesh, the mine went 12months without a roof-related lost
time accident in East Hornsby. The safety record, while not perfect, is
certainly admirable, considering the scope of work.

These are only a few of the accomplishments achieved since project
inceptionin1989. Many otherimprovements andoptimizationsweremade
as a result ofemployee involvementand feedbackfrom operations around
the United States,and herein Illinois. Despitethedisruptiveorganizational
changesand the numerouschallenges,Montereymanagement successfully
guided the project from inception to start-up, three months ahead of
schedule and under budget-the beginning of another 20 years of safe and
productive operation at No. 1 Mine.

Finally, I would like to thank Monterey Coal Company for the oppor
tunity to share this information withyou thismorning. Iwould alsoliketo
thank co-authorsDougBrockhaus, Tom Daniel, Lee Dodd,Paul Mihalek, ].
V. (Butch) Mocsary and Jeff Padgett for their assistance in preparing this
presentation.

RonnieMarcum: Thanks, Mark.That wasa well-prepared presentation.
Our next speaker is going to give a presentation on the operational
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experiences with a miner bolter in the Illinois Basin. Jim Hess is the
SupcrintcndentoftheOrientNo.6mineforFreeman UnitedCoalCompany.
Jimisa longtimecoalminer; he hasover25 yearsexperience in the mining
industry, all in the IllinoisBasin. He has worked for a couple of different
companies and has held every operational position and title from hourly
worker right on up the ranks to superintendent. Jim.



OPERATIONAL EXPERIENCES WITH A

MINER/BOLTER IN THE ILLINOIS BASIN

JAMES R. HESS
Freeman United Coal Mining Co.

Waltonville, Illinois

INTRODUCTION

At the Freeman United Coal Mining
Company's Orient No. 6 Mine, located in
Jefferson County near Waltonville, Illinois, a
different concept in continuous mining de
velopment for longwall panels is being used.
Faced with a common problem in longwall
operations, development of territory for the
longwall mining system, Freeman instituted a
miner/bolter development machine to en
hance the mining rates in the longwall panels.

At Orient No.6, mining occurs in the Herrin (IllinoisNo. 6)Coal seam.
The seam has a thickness of about five to six feet; the overburden is 700 to
800 feet. The immediate roof is formed by the dark gray shale and the
medium gray shale fades of the Energy Shale Member. While the shale
normally forms a stable roof, the historical mining experience indicates that
bed separa tion along the laminationscan cause problemsat the mining face.
In continuous mining sections, the separating layers will fall, or they must
be cut down. The floor is formed by claystone;it is normally stable, except
when wet. Becauseof the roof instability, theenhanced roofcontrol features
of the miner/bolter operation became a powerful driving force for this
acquisition. Rather than developing the normal 18 to 20 feet before roof
control is installed, it is now possible tocontrol the roof immediately. Resin
impregnated conventional bolts are used as roof support; lengths of seven
to eight feet are used, in concert with a fourteen foot plank or steel plate.

EQUIPMENT
Sectionequipment iscomposedof the following: miner/bolter, shuttle

cars, roof bolter, exhaust fan, battery-powered scoop, and ratio feeder.

Miner/bolter: Joy Model 14CM10-15
Cutting width 15 ft 6 in.
Max. cutting height 10 ft 5 in.
Min. cutting height 4 ft
Grd. pressure 27 psi
Voltage 995 vac
Power 710 hp

95

Roof drills: Two (mounted

on the Joy Miner/Bolter)
Tram height 4 ft 2 in.
Feed 6 ft 8 in.

TRS reach 9 ft 5 in.

Timber cyl. 8 ft 6 in.
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Shuttle cars: Two Joy Model 10SC22-56AE 4
Capacity 255 cu ft
Voltage 250 vdc

Roof bolter: Lee Norse TD2 43 5 4E

Scoop: Ingersoll Rand Model488
Exhaust fan: Joy Axivane MN 29 21 3500

Horsepower 100 hp
Style Self tramming
Volume 30,000cubic feet per minute

VENTILATION SYSTEM

Primary face ventilation is with exhaust tubing because of the long
crosscut center dimensions and because of onboard roof bolter modules

that inhibit machine-mounted scrubbers. It was decided that exhaust

ventilation was the only practical method to maintain requirements for
respirable dust levels and face ventilation. The exhaust ventilation system
is powered with a Joy100hp exhaust fanand 20-inch diameter tubing. With
this system, we have had over 600feetofexhaust tubing in service and have
maintained acceptable ventilation and dust control levels. Over 600 feet of
tubing have been connected to the fan while maintaining required face
ventilation.

ROOF SUPPORT

Asthemineradvances, roofboltsareinstalledwithinapproximately42
inches ofeach rib and within 48inchesof theprevious row, using a wooden
plank or an approved steel channel. The wooden plank has a minimum
thicknessof two inches; it iseightinches wideand 14 feetlong. Adistance
of 42 inches is maintained between the rib and the outside row of bolts on
the plank or steel channel.

A variance of four inches on the straights and six inches on corners is
permitted. Following completion of the mining cycle, which includes
cleanup and rockdusting, a centerbolt is installed beforeany morecoal is
mined in the working face. At least one center bolt is installed in each board.
Theminingcycleiscompleteafterasufficientdistanceisdevelopedinbythe
crosscut to turn thecrosscut. Duringoperating weekdays, the center bolt is
installed within 24 hoursafter the place hasbeen mined. During holidays,
weekends and unplanned work stoppages, the center bolts are installed
within 72hours after theplace hasbeenmined. No mining is permitted in
areas that havenot been center-bolted following the24-hour period; only
examinations are permitted.

When mining a crosscut, roof bolts, inconjunction with wood or metal
plates, may be used in place of the center bolts in the plank when plank
placement renders it impractical to install the center bolt through the plank.
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Crosscuts may be mined from areas supported with planks that are not
center-bolted.

When mining into a three- or four-way intersection, the intersection
must have the center bolts installed in the boards prior to mining into the
intersection.

Roofbolts that area minimumof84inches in length utilizeanexpansion
shell, and 24inches of resin are used with a five-inch by five-inch steel plate
and wood plank.

When mining a crosscut, supplemental props or jacks are installed inby
the crosscut location prior to the crosscut being mined.

If the ATRS system cannot be pressurized against the roof, the bolt
spacing is reduced by an amount to allow the operator to work under
supported roof while installing roof bolts, or temporary supports must be
installed.

BASIC OPERATING CYCLE
The miner advances approximately four feet. At this time, mining

stops, and the ATRS system is placed firmlyagainst the mine roof and the
bolting cycle begins.

In order to expedite the installation of the wood plank/steel plate and
the bolting process, the useofa two-pieceroofbolt isused rather than a one-
piece bolt. The outside roofbolts are seven feetin lengthand the center bolt
is eight feet long.

Following the installation processof the roof support system, the next
plank/steel plate to be installed is placed on the plank jacks prior to the
lowering of the ATRSsystem.

As a feature for machine and personnel safety, the ATRS system must
be fully lowered before the machine may tramand mine.

Roofsupport materials, boards,plates,boltsand resinare stored on the
miner/bolter. Onboard storage can accommodateapproximately fourteen
boards or fifty steel planks and an adequate supply of bolts and resin.
Assumingnormalroofconditionsandboardspacingoffourfeet, thesupply
of fourteen boards will allow 56 feet of advance before supplies must be
replenished.

Inpractice, the wooden plank ispreferred over thesteel plate astheroof
support method. In very irregular roof conditions, the wooden plank is
more resistant to bending and breaking than the steelplates. When wood
planks are unavailable, it is not uncommon foroperators to double up the
steel plates to stabilize irregular roof strata.

OPERATIONAL REVIEW

Performance of the miner/bolter unit is based on several operating
issues: the loading/cutting cycle, the haulage cycle, board spacingand
operatingprocedures, such as wedge cutting and undercutting. Operation
analysis has indicated that, with no delays, the miner/bolter unit has a
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potential of 171 linear feet per shift. Procedures such as board spacing can
affect the unit shift potential up to 20 feet; waiting on haulage vehicles, up
to 36 feet; and wedge cutting and undercutting procedures, up to five feet
per shift.

The typical performance of the miner/bolter unit is 3.8 minutes per
linear feet ofad vance. The maximum linear feet mined in one shift has been

160feet. It has been our experiencethat the miner/bolter in longwall panel
development has advanced at similar rates as our regular place miner
sections. These rates can be improved with the proper haulage system.
Using available equipment, we have experienced the most favorable min
ing rates with cable reel shuttle cars used in a piggyback scenario at the
miner/bolter. We have presently installed a loading machinebehind the
miner/bolter and are evaluating its performance.

Crao Size

Miner operator 1 Scooputility person 1
Bolter operator 2 Mechanic 1
Shuttle car operator 2 Foreman 1

Total crew size: 8

Safely
Injuries to roof bolter operatorsaccounted for 23 percent of the total

accidents during the year before we started the miner/bolter operation.
This type of accident has dropped to 12 percent of the total accidentsafter
the miner/bolter system wasput intooperation.

Wehada 63 percent reduction ininjuries toroof bolteroperators alone.
Inaddition, timberman injurieshavebeen reduced becausecribsare shorter
as a resultof thelower mining height. Further, theplanks and steel plates
have allowed us to discontinue the use of the wire mesh on the headgate
entry used to protect thestage loader area from falling rock.

Question: What kind ofproductivity doyou have?
Jim Hess: We measure productivity on our development sections as

footage advanced. We will advance approximately 82 feet pershift.
Question: Did you experience any increase in accidents with this type

of mining system?
Jim Hess: With the place mining system versus the miner/bolter mining

system, wehavereduced our roof control accidents by63 percent, and that
is aresult in achange in the mini ng system. Roof bolters in our mine mainly
get hurt from the shoulder down to the tip ofthe fingers asaresult offalling
shale material and we have eliminated those type of accidents with the
miner/bolter system. One thing that we used to have to do with place
mining systems was that atour longwall headgate, we would have to put
wiremesh alongsidethestageloadertoreducetheamount of material that
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would fall in thatwalkway area and hitoperators on the longwall face. We
had seven lost-time injuries asa result ofall the falling material along the
stageloaderbefore puttingwire mesh up. As aresult ofgoingtotheminer/
bolter system, and plank mining, we have completely eliminated putting
thewire mesh alongside that stage loader, so this reduced thataltogether.

Ronnie Marcum: Thanks again, Jim. Very interesting and very educa
tional.

Ournext paperisabout theoperation ofthe Joy FlexibleConveyorTrain
or theFCT, at theMarissa Mine ofPeabody Coal Company. Itisgoingtobe
presentedbyJohnHill.JohnistheGeneral ManagerattheMarissa Business
Unit at Peabody. John isagraduate ofWest Virginia University and Iknow
heisfeeling very sorryfor himself this morning, but there will beotheryears
I'msure. Johngot hisminingengineeringdegree from WVU in 1976and has
held various positions in the industry for some of the bigger companies,
Armco Steel,A.T. Massey and Shell Mining. Johnhas been with Peabody
for the last couple of years and has beenin his current positionat General
Managerof the Marissa Business Unit since May of this year. John.

John Hill: I was hoping nothingwouldbe said about the football game
lastnight. EverytimeIgetup tospeak,Iamremindedof thestoryabout the
young preacher. He had justgotten out of theseminary. He got sent out on
hisfirstweek, hisfirstSundaytopreach on thislittlecircuit out on theplains.
He understood that they were going to be relatively small churches, but
when he went to the first church, he was reallydismayed to find that there
was just one old farmer sitting in the front pew. He didn't have any idea
what he should say. He thought about it for a minute and thought, "Well,
I'll just ask him." So he walked down to the front of the church and asked
the old farmer, "Brother, it is just me and you here, do you think Iought to
preach."

He said, "Well, I'll tellya. If I had got up this morning, loaded up my
wagon and went out to the field to feed the cattle and there wasn't but one
cow showed up, I'd a fed it."

The preacher said, "Brother, you're right." And he launched into the
preachin', and he preached and he preached. About two hours later he
closed with the prayer and stepped down from the pulpit and said, "Well
brother, what do you think?"

The farmer said, "Well, I'll tell ya son. If I'd a got up this morning,
loaded my wagon up and went to the field to feed my cattle, and there
wasn't but one cow showed up, I'd a not fed it my whole wagon load."

So I'll try not to feed you all a wagon load here today.



OPERATION OF THE JOY FLEXIBLE
CONVEYOR TRAIN AT THE MARISSA MINE

JOHN C HILL
Peabody Coal Company

Marissa, Illinois

INTRODUCTION

The Marissamine is a part of the Marissa
Business Unit. Tire Business Unit also includes
the overland belt to the Randolph Preparation
Plant, the Randolph Plant itself, a short line
railroad and the operation of the Kaskaskia
Regional PortDistrictDockNo.1. The Marissa
Business Unitisa newly formed entity created
as a result of the decentralization of Peabody
Coal Co. - Midwest. The Marissa Business

Unit produces at an annual rate of slightly in
excessof3 millioncleantons, all of thisproductionbeing dedicated to the
utility and industrial markets. Thetotal complex employs in excessof400
people and is located in St.Clair, Washington and Randolph counties of
Illinois.

The Marissa mine is a six-unit continuous miner operation located
about35 miles southeast ofSt. Louis. The mine is located in theHcrrin(No.
6) seam and exhibits a typicalquality of 10,800 Btu/lb, 3 percent sulfur, 13
percent moistureand 9.5percentash. Fiveof the sixcontinuous miner units
utilize shuttle car haulage, and thesixthuses a Joy Flexible Conveyor Train
(FCT), which is the subject of this paper. Each of the six Joy 12CM12
continuous miners operating in the mine is equipped with a flooded bed
scrubber and radio remote control and is ventilated by a single split of
intake air directed up the right side of the section, sweeping the faces and
returning down the left side of the section. Most of the units are equipped
with two roof bolting machines and employ either three-waydump feeders
or multiple feeders. There is no pillar extraction done in the mine. How
ever, second mining is done on the perimeter of our panels, intake and
return rooms.

The Joy FCTcame to the Marissa mine inearly 1993, but did not go into
operation until March of 1994, becauseof the intervening contract strike.
The remainder of the discussion about the FCTisdivided into four portions.
First,Iwilldiscuss the technical aspectsofthe unit; second, the minedesign
and operationalchangesassociated withtheunit;third, theperformanceof
themachine;and finallyIwilldiscuss thesuccessesand difficultieswe have
encountered with the machine.

100
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GENERAL ARRANGEMENT
The general arrangement of the FCT at Marissa is as follows. The unit

is300 feet long. The unitiscomprised ofabout 140 cars, each approximately
two footin length, that supply theframework on whichthe tramchainsare
drivenand operate; they carry thebelt structure and theconveyor belt. In
addition to thecars thatform themajority of theFCT, there isan inbyunit
that receives thecoal being dumped from thecontinuous minerconveyor
chain and an outby unit that delivers thecoalonto thesection belt. Boththe
inby and outby units are integral parts of the FCT (fig. 1). The belt is 37
incheswide, continuous over the length of the FCT and runs at about 700
feet per minute. This belt speed allows for a carrying capacity ofabout 16
tons per minute, a capacity factor that has led to some of the difficulties at
Marissa. Thebelt isdriven from each end by two 30hp motors, yielding a
total beltdrivehorsepower of120. Finally, there isa40hppumpmotorthat
supplies hydraulic power to the unit.

Although the belton the FCT iscontinuous, the FCT is made up of six
segments. The four segments in the centerare about 60 feet in length and
the inby and outby segments are about 30 feet in length (fig.2). Each of the
center segments is made up of abou130cars. There isa drive car on each end
ofthecenter segmentsandon the insideend ofthe inbyandoutbysegments.
In other words, each of the inner segments isdriven from both ends and the
inby and outby segments are driven from only one end. Each of the
segments has itsown tram chain, but shares a tram motor on either end with
its connecting segment. The tram motors are connected to a reducer that
drives a crossshaft;thiscrossshaft in turn drivesa dual speed reducer that
drives the tram sprocket on either end of two segments. In reference to
figure 2, the G tram motor would drive the short outby segment and the
outby end of segment 1. The H tram motor would drive the inby end of
segment 1 and the outby end of segment 2,and so on. The tram motors are
all interconnected through the control system and work in unison.

Programmable controllers are used to operate the system and sense
various FCT parameters. The unit is remotely controlled. It is equipped
with a diagnostic display panel that informstheoperator ofcurrent operat
ing status, displays various messages in case ofan operational problem and
will display pertinent operational information such as motor amperages,
etc. upon request.

MINE DESIGN AND OPERATIONAL CHANGES

The FCT presented the need for a number of mine design and opera
tional changes for the Marissa mine. The FCT is capable of turning 90°
angles; however, it certainly does not operate at its optimum in that
configuration. We therefore chose to set up the unit on a 60°orientation
radiating out from the belt entry (fig. 3). In this orientation the unit operates
very efficiently; however, it will not efficientlydevelop new panels for itself.
Therefore, in addition to the unit where the FCT is located, we have another
unit dedicated to developing new panels for the FCT (fig. 4).
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Figure 4. Location of units 1and 2 in Marissa Mine.
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We have elected to limit the lengthof the panels to about 4,000 feet to
avoid the necessity of setting an intermediate belt drive or drives. This
creates the need to move the unit to a new panel about every three to four
months. Each panel belt requiresa beltstorage unit inaddition to thedrive
so that the low structure can be moved more quickly and efficiently.
Ventilation on the unit is not significantly different, nor is roofcontrol.

PERFORMANCE

The performance of the FCT has generally been positive, with some
caveats. If you look at safety, there has been no change in the number of
injuries observed on Unit 2compared to our other continuous miner units
(fig. 5). Based on this very preliminary data, you could not draw any
conclusion about the safety gained by eliminating shuttle car haulage, nor
could you draw the conclusion that the system had any additional hazards
associated with it.

10

Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit6

Figure5. Comparison of number of all injuriesof units at Marissa Mine;
Unit 2 is FCT unit.

Ifyoulook atproduction on aunit-shift basis, theFCTisoutperforming
the average unit by about 200 tons per unit shift (fig. 6). The natural
conclusion that would follow from thisdatais that thesystem isalsomore
productive ona tons-per-man-shiftbasis asthereare twofewer persons on
each producing shift. However, wehavenotyet verified that conclusion,
and that isoneofthecaveats mentioned above. We operate Unit 2where
theFCT is located two production shifts each day,with the thirdshift idle
for maintenance. Although wedooperate theunitwith twolessproduction
employees per day, we on average have about four more persons than
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would be normal on the unit each idle shift. In addition, there is an
inordinate amount of weekend work associated with the unit. Also, the
presenceof the belt storage unit requires a significant investment in time
whena newpanelissetup. Finally, theproductivity of Unit 1dedicated to
developing for the FCT, is nearly the lowest in the mine because theyare
continually moving backandforth from themains tothepanels (fig. 6). The
combination of all of the above may or may not be enough to dilute the
higherunit-shift productivity of theFCT, butour payroll system does not
currently track hours on a unit basis, and we are therefore unable to
substantiate eithercase. In theverynear future, we hope tobe able to track
alIofthehourschargedtotheparticularoperatingunitand,atthattime,will
be able to more fully evaluate the productivity of the FCT on a per-person
basis.
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Figure 6. Comparison of clean tons per unit-shift of units at Marissa Mine.

Finally,in termsofavailability, the FCT hasnot performed as wellas we
had hoped. As can be seen in figures 7 and 8, the major delays have been
on belts and the crawler drive system. Tire delays seem to be somewhat
cyclicin that belt problems are replacedbycrawler problems, and soon (fig.
8). Figure 9 manifests the delays in availabilities; they are generally
trending somewhat upward but are stillon average wellbelow 95 percent,
a numberwe think should beeasilyachievableon a new pieceofmachinery.
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SUCCESSES AND DIFFICULTIES
Obviously the success that we enjoy with the machine is the increased

productivity on a unit-shift basis. As was mentioned earlier, the FCT unit
runson averageover 200clean tons per unit-shift more than ourother miner
units. As was mentioned earlier, the FCT unit operates with two fewer
persons per shift than our normalcontinuous miner unit (one FCToperator
versus three shuttle car operators).

There are, however, a number of difficulties that we have encountered
during our first six months of operation. The three areas are belt, crawler
mechanism and operational.

FCT Belt

One of our biggest challenges so far has been the FCT belt. We have
consistently had problems with the belt slipping on the drive rollers and
comingout oftheguidesand occasionally turningcompletely over. Thebelt
is a rubber belt with a Kevlar core. The core is about 3.5 inches wide and

about one-fourth inch thick. This Kevlar core acts as a stretch limiter and

gives the belt strength. Joyrecommends that thebelt be tensioned such that
the percent of stretch is less than eight percent. They also emphasize the
need to keep the drive side of the belt very clean. It is their contention that
this combination of clean belt and six to eight percent stretch will minimize
slipping of the belt and will also minimize the problem of the belt coming
out of the guides and/or turning completelyover. Westill have not found
the correct combination of belt cleanliness and tension that will allow the

belt to run consistently. We are currently running the belt at about ten
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percent stretch and havereduced the slipping problem considerably. But,
as Joy represents will happen in this "over-stretched" condition, we con
tinue to havedifficulty keeping the belt in the guidesin a curve. The belt
problems are exacerbated by the fact that we have significant difficulty
keeping the inner side of the belt clean. The cleanliness problem results
primarily from the beltbeingoverloaded and the spillagefalling down on
the lower belt and carried back into the inby drive roller. The overloading
occurs because of a "mis-match" between the FCT and 12CM12 miner. The

miner is capable of loading rates of 30 tons per minute, while the FCT
conveyingrate is about 16 tons per minute. Thisconditioncould be cured
by slowing the miner operators down. This isdifficult to do because using
a smaller miner defeats the purpose behind the FCT;putting enough water
and scrapers on the belt to keep it clean and relatively dry, floods out the
section and section belt. As you can see, there are no readily available
solutions to the belt cleanlinessproblem. However, a new hopper that Joy
has added to the FreemanFCTissaid to havehelped spillage considerably,
and we are scheduled for that retrofit soon.

We have also encountered a number of problems with the edge of the
belt ripping. As was mentioned earlier, the strength of the belt, in a
traditional sense, comes from the Kevlar core, and the edges of the belt are
left to stretch by design. This same design and construction can also leave
the belt vulnerable to ripping when it comes out of the guides or when a
roller malfunctions or comes out. There have been a number of situations

in which the edges of the belt were ripped sufficiently that it had to be cut
and spliced. Therearecurrentlyfoursplices in thebelton the FCT with less
than 300,000 tons having been conveyed over it.

Finally, again as a result of the design and construction of the belt, the
majority of the tractive effort and resultant wear is concentrated in the
region where the Kevlar core exists. This results in inordinate wear to the
center of the lagging on the drive pulleys. Asa result, the lagging needs to
be replaced frequently, and, upon replacement, normally only exhibits
wear in the center six inches of the roller.

Crawler Mechanism
The crawler mechanism has also been an area where we have had

considerable difficulty. Aswasdescribed in thesectionon general arrange
ment, the crawler assembly is not continuous but is in fact made up of six
flights, fourof whichdrive from bothends. Duringoperation,the machine
isoften in motion-changingplaces, positioning itselfunder the miner,and
so on. In addition, the crawler chain and pads are exposed to mud and
water, and, by virtue of their design and application, it is not practical to
build themas heavyor wearresistant asmanyothercrawlerconfigurations
in the mining environment. It is also difficult to examine many of the
components, especially the sprockets, for wear or damage. Finally, the
drivemechanism issomewhat unwieldy to work on.Thecombination ofall
of the above has lead to several significant delays when the crawler
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mechanism failed. It is not atypical for the FCT to bedown for approxi
mately 24 hours when a drive sprocket fails. Indefense of the FCT, we are
currentlygathering dataon wearlives for thecomponents and will begin a
program of scheduled change out, which should relieve some of the
unscheduled down time. However, there will continue to be a need to
devote significant manpower to this maintenance on weekends.

Operational Problems
There have been a number ofoperational problems associated with the

FCTthat have either caused mining delays or necessitated the assignment
of additional resources to have the unit ready to operate on a predictable
basis. First among these operational difficulties has been a significant
amount of time devoted to moving the belt on the unit. Peabody's experi
ence with FCTsat the Camp mines has indicated that at a 300-foot length,
the unit was relatively simple toadvance. Thepressure was released from
the belt, the ramp and rails were pulled up and the FCTand low structure
was pulled up, reconnected to the ramp, and the unit was ready to run as
soon as belt structure was installed. Our experience here at Marissa has
been significantly different. Tire continuous miner iscapable of pulling the
ramp and rails up with little difficulty most times, but it is not able to then
pull the FCTand low structure up. We believethat thedifficulty occurs as
a resultofour relatively soft floor. We have found that we need to rig sheave
blocks on the FCT and low structure to advance them. The dilemma is that

the ramp and FCTcannot be reconnected as the sheave and rope assembly
cause the two to be about two feetapart when the pulling stops. The miner
is then required to push the ramp and railsback farenough to be reconnected
to the FCT, a process that can require over an hour to complete. This time,
coupled with normal move time and the need to dedicate several people to
the cablesand sheaves, createssomeof thequestion about productivity that
was mentioned earlier. Joy does have a self-advancing unit available and
in operation at Freeman, which we hope to visit soon. If the unit operates
as advertised, it should reduce or eliminate a number of the problems we
currently have with advancing the FCT.

Anadditional operational problem occurs with thechanging of panels.
As has been mentioned previously, the efficient advancing of the FCT
requires the addition of a belt storage unit in the panel conveyor system.
The storage unit is relatively large and complex and increases move time
from one panel to the other by about four days. The obvious, but costly,
solution to this problem is the acquisition of another storage unit to be set
up on the next panel prior to moving. This should reduce the movement
from one panel to another to a weekend job.

CONCLUSION

We have had both successes and difficulties with the Joy FCTat Marissa
mine. The successesare obvious, as are thedifficul ties, and both will require
considerable effort to maintain and cure, respectively. We are committed
to seeing the FCT successful at Marissa as we believe that continuous
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haulage is the new paradigm in underground section haulage, and we
intend tobeon theleadingedgeofthechange. Also,asawisemanoncesaid,
Joycan fix anything, if you haveenough money.

Question: What kind of centers do you run on it and what's your
recovery percentage?

John Hill: Wedon't do any second mining, so we run it a typical50by
60center, and we run our centerson 60by60on other sections. And typical
mine recovery would be in the50to55percent range. The rejecton the raw
product would be about 35 percent, or 65 percent recovery.

Question: Do you have any super-sectionson the other units?
John Hill: No, we don't have any super-sections. Again, I have been

teasing Bill and Charlie, telling them that we are going to set up a super-
section with cablelesshaulage toseeifthat FCT willreally run. Butwe don't
have any super-sections set up on the other units; it is something we are
currently looking at.

Question: (inaudible)
John Hill: We are looking at those inby and outby cars by virtue of the

fact that they have the single drive; they get more wear than the others. We
arc looking at about 400 hours on those, just to change them out. It is
analogous to aconveyor chainona miner; weare lookingat themevery two
or three, maybe four months. On the inner segments,we are looking at 800
hours intervals, especially relative to changing out the crawler sprockets.

Question: What about belt life?
JohnHill: We have about 600 total linear feet of belt, in 300 foot sections.

The cost Ican't comment on. Joy might beable to. We have a maintenance
agreement with Joy, and I am not privy to all the costs of the particular
components. Weare in oursecond panel now, a 4,000foot panel,and we are
on our second belt.

Ronnie Marcum: John, thank you again very much. It is a very
interesting topic and well presented.

Our next topicisgoingtobeon thefull pillarextraction at theKathleen
Mineat Arch,using mobile roofsupports. Eric Grimmis going to present
that. Eric is the General Mine Foreman at the Kathleen Mine. Eric has a B.S.
inminingengineering from theUniversity ofMissouri at Rolla. Hegotthat
in 1983. Hespentaboutfive years with OldBen Coal Co., before coming to
Arch in 1989. He has held various engineering and supervisory positions
at Arch. He is currently theGeneral Manager at the Kathleen Mine. Eric.

Eric Grimm: Thankyou Mr. Chairman. On behalfof Archof Illinois'
Kathleen Mine, itisapleasure to address theIllinois Mining Institute today.
Thismorning, Iamgoingtotalk about productivity improvements wehave
madeattheKathleen Mine. Theaddition ofthe mobile roofsupportsfor full
pillar extraction is just the latest in a series of improvements.



FULL PILLAR EXTRACTION AT THE KATHLEEN MINE

WITH MOBILE ROOF SUPPORTS

ERIC S. GRIMM

Arch ofIllinois, Inc.
Percy, Illinois

ABSTRACT

The Voest Alpine Breaker Line Supports
(ABLS) resemble self-propelled longvvall
shields. Each individual unit consists of four

hydraulic legs extending from the base of the
unit, pressing a solid flat canopy against the
mine roof. Each support unit is capable of
exerting 606 tons of force against the roof. A
chain curtain on the sides and rear protects the
interior of the support from falling rock. The
internal scissoringlemniscatedesign allows for

parallel movement of the canopy as it is raised or lowered. Each ABLS has
750 feet of 4 AWG trailing cable to supply 480 volts AC to a permissible
controller and a 40 hp explosion-proof electrical motor. The hydraulic
pump and reservoir are self-contained and protected with an automatic fire
suppression system.

INTRODUCTION

The Kathleen Mine was opened in August 1984,by Carter Coal Cor
poration as a contract mining operation for Arch of Illinois. The mine
operated three continuous miner sections for a total of six machine-shifts
per day, five days per week. Productivity averaged 815 raw tons per man
shift (RT/MS) for an annual output of 774,000 clean tons. All run-of-mine
product was shipped by truck to the Captain Preparation Plant for cleaning
and shipment to various long-term customers of Arch of Illinois. The
Kathleen Mine was idled in June 1986,due to lower cost production being
obtained from the newly acquired Denmark Mine (formerly the AMAX
LeahyMine). In August 1989, Archof Illinoisassumed management of the
Kathleen Mine. Rehabilitation work wasbegun at this time, and production
resumed in October 1989. Currently, the Kathleen Mineruns six machine-
shifts per day, averaging 1,750RT/MS for an annual output of 1.6 million
clean tons.

OPERATIONS

The Kathleen Mineis located justsouthwest ofCutler, Illinois,in Perry
County. The mine portalsare an old highwall left during surface mining
operations conducted by the Arch of Illinois Captain Mine. The Kathleen
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Mine is staffed by 104 U.M.W.A.-represented employees and 28 salaried
employees. Production is provided by three continuous miner sections
dumpingon 42-inch panel and mainline belts. Two sections developand
then retreatfullextraction roomand pillarpanels; the third sectiondevelops
mainline entries. The daily schedule for each section is two production
shifts and one idle shift. A different unit is scheduled idle for equipment
maintenance and section deadwork each shift. Two sections produce each
shift for a total of six machine-shifts per day.

GEOLOGY

Mining operations are conducted in the Illinois (Herrin No. 6) Coal
seam. The coal ranges in thickness from 4.4feet to 7.3 feet, with an average
thickness ofsix feet. The overburden at theportal is95feetand ranges from
85 feet to 155 feet throughout the reserve. The immediate mine roof in
ascending sequence is composed of:

• Energy Shale - a soft, gray shale.
• Anna Shale - a hard, black shale.
• Brereton Limestone - a hard, dense limestone.

The Energy Shale unit is generally weak, poorly-bedded and contains
numerous slip planes, with no particular orientation. The Energy Shale
occurs in small lenses or pods above the coal seam ranging from zero to
seven feet. Above the Energy Shale is the Anna Shale, a hard, black, well-
laminated, well-jointed shale that is zero feet to six feet in thickness. This is
the most wide-spread unit forming the immediate roof. Next in the
sequence is the Brereton Limestone, a hard, dense, well-jointed limestone
that is three feet to eight feet thick. The hard shale and limestone combina
tion roof provides good top conditions and excellent anchorage for roof
bolts.

The immediate floor is composedof a weak fireclayranging from two
feet to seven feetin thickness. Thefireclay is typicalof the Herrin Coalseam;
when it is exposed to water for a short period of time, it losesall bearing
capacity and makes mining conditions difficult. This has not been a major
problem becausethe Kathleen Mine is a relatively dry mine.

EQUIPMENT
The graph in figure 1 illustrates that in the ten years the Kathleen Mine

has beenoperating, productivity has more thandoubled from815 RT/MS
to1,750RT/MS, whilemaintainingaconstantplantyieldof65percent. This
doubling of productivityhas beenmade possible by the dedication of the
work force at the Kathleen Mine and by the commitment Arch Mineral
Corporation hasmadetoprovide capital for thelatest andmostup-to-date
mining machinery.

Originally, each section at the Kathleen Mine was equipped with one
Joy 12CM-11 continuous miner, threeJoy 10SC22B D.C. shuttle cars, one
Lee Norris TD-243 dual boom roof bolter, one Stamler 480 volt feeder and
oneS &S86scoop. All equipment was purchased used.
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When theminewasopened byArch ofIllinois in August 1989, the1980
vintage continuous miners were rebuilt and upgraded to 12CM-7s. The
upgrade consisted of:

• Eliminating theripper-veyor chain design for gear-driven cutters
and with hard head design.

• Upgrading the electrics from 480 volts to 995 volts.
• Replacing thetwo135 hp cutting motors with two 210 hp cutting

motors.

• Installation of radio remote control to allow increased cut depth
from 20 feet to 34 feet.

InFebruary 1990, Kathleen Mine began replacing theJoy 10SC22B D.C.
shuttlecars with Simmons-Rand 848 Un-A-Haulers. Tire848 Un-A-Haulers
with articulated bodies and 1,350 AMF/hr batteriesoffered several advan
tages:

• Decreased car change out time at the miner.
• Increased cut depth from 34feet to 40feet becauseof the operator

end-driven configuration.
• Increased payload from seven tons to nine tons.
• Elimination of trailing cable permissibility problems.
• Offsectioncapabilities, supply and support functions.
• Flexibility in miningplanning. Thecurrent mining plan, with full

pillar extraction, would not be possible using shuttle cars because
of cable restrictions.

Currently, the 848 Un-A-Haulers are undergoing rebuild with the
replacement of the center section and trailer. The new trailers are 18 inches
longer and have a deeper profile, which has increased the capacity from
nine tons to ten tons.

In October 1991, the continuous miners started undergoing their
second rebuild and upgrade. The machineswereconverted from 12CM-7s
to 12CM-7/12s. This upgrade consisted of:

• Splitting the machine frame to widen the conveyor from 30 inches
to 38 inches.

• Replacing the 70hp single-motor gathering pan with a dual-motor
gathering pan with 140 horsepower.

• The tram speed was increased from 65 to 85 FPM.
• Maintenance requirements were reduced with the addition of

solid-state drive and vacuum contactors.

Currently the 12CM-7/12 continuous minersare beingreplaced with
new Joy 12CM-12 total remote/cableless machines. The major improve
ments on these machines are:

• An overall machine height of 54 inches, a reduction of four inches
by movingtheleftsidecontroller totheoperatordeckand lowering
the scrubber fan and duct work.
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• An overall ground clearance of 12 inches, an increase of three
inches.

• A crawler pad wid th of 22inches, an increase of four inches to better
accommodate soft bottoms.

At thesame timeas thesecondgenerationofcontinuous miner rebuilds
were ongoing, the Lee Norris TD-243,1970vintage roof bolters were being
replaced with Simmons-Rand TD-2A/43 roof bolters. These machines
feature an articulated four-wheel drive design with a single 80 hp drive
motor and inch tram from the right side operator bolting station.

From observation, it could be seen that the full productivity potential of
the higher horsepower continuous miner, in conjunction with the cableless
haulage, was being hindered at the section tail piece. The 480volt Stamler
feeder breaker with a six-ton surge hopper and a single 75 hp conveyor/
chunk breaker motor was not allowingus to takefulladvantage of the rapid
payload discharge rate of the 848Un-A-Haulers, thus increasing cycle time.
Starting in April 1993, the Kathleen Mine began replacing the 1975 vintage
Stamlers with Long-Airdox feeder breakers. These machines are 995 volt
electro-mechanical feeder breakers with dual 125hp conveyor and chunk
breaker motors and a 1,100 t/hr feed rate to match the 848 UN-A-Hauler
discharge rate.

The addition of four Voest Alpine Breakers Line Supports in the
summer of 1994 is just a further step in the commitment of Kathleen Mine
to further increase productivity.

PANEL GEOMETRY

The first seven years of production at the Kathleen Mine was from
limited extraction room and pillar panels. These panels were located in the
eastern half of the mine reserve where subsidence rights did not exist.
Planning was started in 1989 for full extraction roomand pillar panels for
the western portion of the reserve where validsubsidence rights were held.
The First West panel started developing by super-section in April 1991. A
total of 15entries were developed on 50-foot centers, with 100-foot crosscut
centers. The 18feet wide entries produced a blocksize of 82feet by 32 feet.
Pillar ex traction commenced in December 1991, with onecontinuous miner.

Two entries around the perimeter of the panel were left intact to serve
asbleederentries. This allowed formining 10of the 14blocks on a pillar line.
Pillaring the 4,000-foot panel was successfully completed in four months.
The experience acquired during the development and retreat of the First
Westpanel, led mine management tochangesuccessivepanel development
for the following reasons:

• Thedevelopment of 15entriesrequired the use of a super-section
for no appreciable increase in productivity.

• Faceventilation was difficult to maintain during development and
retreat.

• The intake stopping linehad tobe removed and rebuilt as the panel
retreated.
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The revised panelconfiguration retained the50 feet by 100 feet entry
and crosscut centers. The first of three panels on the bleeder system is
developed with nine entries driven to the boundary. Starting at the
boundary, a six-entry room set is driven 300feetoff the intake side of the
panel, as shown in figure 2.

Because the first panel on the bleeder system must develop its own
bleeder as it retreats out, two blocks at the end of the rooms are oriented
parallel with the chain blocks to form bleeder entries. Oncea wrap-around
bleeder is established, room and pillar extraction begins with the inby row
of blocks. After extracting the room blocks, the chain blocks are extracted
working from the rooms to the return stopping line. The last room block in
each row is left to maintain the wrap-around bleeder. After a total of 30
pillars are extracted, a new six-entry room set is driven outby of the last set.
The two room blocks left from the last room set will be extracted with this

new set of room blocks. Thiscycleis repeated until the panel is retreated to
the panel neck.

The second panel on the bleeder system is developed in the same
manner as the first panel (fig.3). The rooms are driven 300feet off the intake
side of the panel and hole into the bleeder of the adjacent panel. The rooms
now have an additional row of blocks becausea bleeder has already been
established. The bleeder blocks from the adjacent panel are now extracted.

Figure2. First panel on bleedersystem.
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A total of 42 pillars is extracted per room cycle in the second panel. The
developmentand retreat of the third panelon thebleeder system is identical
to the second (fig.4). A typical three-panelsystem recovers 1.5to 2 million
raw tons of coal, of which approximately 36 percent is from full pillar
extraction.

PILLAR EXTRACTION

Prior to the introduction of the Voest Alpine Breaker Line Supports
(ABLS), the roof control plans required that two rows of four breaker posts
and one row of three turn posts (11 props total) be set prior to the start of
mining the firstlift in the pillar,asshown in figure5. Theeight breaker posts
are used toestablish the break line of the roof, while the three turn posts are
used to protect the continuous miner as it makes the lift and fender into the
pillar. After completing the firstliftandfendercutsequence,thecontinuous
miner is backed ou tof the pillar and all but one of the 11 propsare recovered,
if possible. One prop is left standing as a means by which to gauge roof
movement while making the nextoutby lift. Proprecoveryisaccomplished
by using pull ropes tied around each prop at the time of installation.

100- 02"

1 i-

PANEL No. 2

Figure 3. Second panel on bleeder system.
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Once these props have beenrecovered,a newbreaker post lineand turn
post line isestablished, approximately 25feetoutbyof the previous location
prior to starting the second lift and fender sequence. An average of six
minutes production time is lost each time the breaker prop line and turn
prop line is recovered and re-established when the entry height remains
constant. If the entry height changes fromone lift to the next lift because of
top conditions, this time will be longer. The continuous miner must be
backed all the way out of the pillar block toclear the intersection toallow the
sectionscoop access to the prop line. Tireshort props will be exchanged for
longer props, or props that are too long will be cut to fit. During the
extraction of one pillar, the prop line must be recovered and re-established
three times, resulting in 18minutes to30minutesof lost production time per
pillar.

The constant setting, recoveringand resetting of the timber prop lines
is extremely labor intensive. All props must be handled and set by hand;
this increases the likelihood of back strain or injuries to the personnel
handling the props.

To reduce production delaysand the likelihood of material handling
injuries, theKathleen Minemanagement decidedtopurchasesomeformof
mechanized mobile roof supports. Studies revealed that the production
delays due to re-establishing roof support could be cut in half. The
mechanization of the roof support would greatly reduce the material
handling requirements at the active gob line. Mechanized roof supports
witha largecanopy areawould provide for greatersupport and control of
the immediate roof than passive timber props. Enhanced roof support
would increasethesafetyforoperatingpersonnel and better protectcapital
equipment. In May 1994, the Kathleen Mine purchased fourVoest Alpine
Breaker LineSupports model 140/320-540.

MACHINE SPECIFICATIONS
The ABLS units resemble self-propelled longwall shields. Figure 6

shows the basic ABLS components. Each individual unit consists of four
triple-stagehydrauliccylinders (props) extendingfromthebase of the unit
to a solid-rigid canopy. The independent operation of the front and rear
propscontrols the forward andaft tilt of therigid canopy. TheABLS unit
isdesigned toaccommodate a lateral canopytiltof6.5 degrees fromcenter.
This allows for setting the props perpendicular to the roof even with
undulated floor. The internal scissoringlemniscateconnects the canopy to
thebase of the unit viaa swivelcylinderand mount. Thealigningcylinder
between the lemniscate and the swivel frame acts as a shock absorber in the
event ofrapid loading. The four hydrauliccylinders have check valves and
areprotected against overloads byrapid-pressure relief valves. The rated
load foreach support unit is606 tons with a yield setting loadof476 tons.
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Lemniscate Stabilizer
One Piece, High-strength

Steel Canopy

Protective Chain

Curtain

REAR

Tilt Frame (for side-
to-side allignment)

Cr.iwlcrTr.irVs

Lemniscate Cylinder
(allows yield front to rear)

Canopy Retracts Fully for
Tramming

Plow

FRONT

Non-loadbearing
Track Drive Gearbox

Figure 6. Alpine BreakerLineSupports (ABLS).

Each ABLS unit has 750feetof4 AWG trailingcable to supply 480volts
AC to a permissiblecontroller and a 40 hp XP electrical motor. The hy
draulic pump and reservoir are self-contained and protected with an
automatic dry chemical fire suppression system. A chain curtain on the
sides and rear protects the interiorof the unit from fallingrock. A clearing
plough on the front of the ABLS prevents the buildup of gob beneath the
crawlertracksduring tramming. Each crawler trackisdrivenbyahydraulic
motor viaa bevel gear, planetarydriveand chainsprocket. Tram speed is
40 feet per minute in both directions.

Three separate modes of control are available on the ABLS units; radio
remote control is used during full pillar extraction for pendant control for
trammingtheunitoverlargerdistances, and manualoperationoff thevalve
bank leversisused for maintenance and emergency purposes. Thependant
control will only exercise the tram functions; all other functions must be
controlled remotelywiththeradio,ormanually at thevalvebank. Each unit
operates on its own distinct radio frequency.

Theoperating range of the ABLS unit is 51 inches collapsed and 126
inchesat full extension. Theoverall length with theclearingplough is13 feet
and7-1 /2 inches; the width is6feet and 7inches. Each unitweights 22 tons
and exerts a maximum floor pressure of14.2 psi when tramming and 412
psi when set at yield load.
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PILLAR EXTRACTION WITH ABLS

The timber prop line used on the long axisof the pillar for lift and fender
sequence 1,2 and 3, have been replaced with a pair of ABLS units, as shown
in figure 7. The use of the ABLS units has notcompletely replaced the need
for timber as all entrances to thegob must be propped off. The timber prop
line along the short axis of the pillar is still used for the No. 4 lift. This set
of timbers was previously set to block the entrance to the gob; three turn
props are added prior to the start of lift No. 4.

Forliftand fender sequenceNo.l,thelift (gob)side unit issetup against
the breaker prop line. The solid side unit is offset 18 to 24inches to close the
distance to the continuous miner. The breaker prop line is not recovered
prior to setting the ABLS units. This would slow production and expose
face personnel to an unnecessary risk. The power cables for each unit are
hungdown the length of the solid rip to prevent them from beingdamaged.
When setting the units, the front props are set first. Ifany roof breaks, it will
slide back towards the gob. While turning the continuous miner into the
pillar lift, it is necessary to limit the buildupofcoal in front of the ABLSunits.
The supports will move easier and are less likely to belly out when
advanced. The canopy does not have tobe lowered as far from the roof in
order to move. Ifnecessary, the unit can be quickly reset if the roof starts to
break. The ABLSunitsmust beadvanced quicklyafter each lift iscompleted
so the roof has little time to deteriorate. If the gob is tight behind the ABLS
units, then the rear of the canopy must be lower than the front before

LEGEND

D ABLS UNIT

WOODEN PROP

r
w.

7 :g3i

Figure7. Fullpillarextraction with Alpine Breaker LineSupports.
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attempting totramforward. Thegobsidesupportisadvanced first,then the
solidside support. Each support ismovedsixfeetat a timebeforeresetting
and moving theothersupport. Thisallowsoneunit tosupport the top while
protecting the other unit as it moves.

The pillar extraction sequence for a section, starting in the bleeder
blocks, moving to room blocks and then chain blocks, has not changed with
the use of the ABLS units.

Efficient move time between room pillars and chain pillars with the
ABLS units is dependent upon proper cable routing. Twoseparate sets of
power cables and distribution boxes are required to sequence the ABLS
units from bleeder and room blocksthrough the chain blocks,as shown in
figure 8. When extracting the bleeder and room blocks, the ABLSunits are
powered from thedistribution boxon theright sideof the section,just outby
the rooms. The retreat direction in these blocks is left to right. After
extracting the last room block (No. 25 block), the ABLS units must be
trammed 500feet to the chainblocks. Chainblocksare extracted from right
to left. This requires the ABLS units tobe powered offa distribution box on
the left side of the section against the return stopping line. To decrease the
time required for the move from room blocks tochain blocks, the second set
of power cables and distribution boxes are already in place. Once the
supports are trammed into place at block No. 26, the power cables are
switched. The set of cables from the right side distribution box are pulled
back, rolled and stored for later use.

©Distribution box location for bleeder blocksand room blocks.
©Second distribution box location for chain blocks.

Figure 8. Distribution boxes and cable routes for Alpine Breaker Line Supports.
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CONCLUSION

To date, we have only retreated the last one-third of a panel with the
mobile roofsupports. Thearea in whichwe operated was some of the worst
top conditions we had encountered to date; this area had numerous slips,
horse backs and changing entry height. During this learning period, we
were able to average 1,750 RT/MS. The breaker line supports enabled the
Kathleen Mine to maintain a levelof productivity and safety that would not
have been possible with timber props alone.

ACKNOWLEDGEMENT

I'd liketo acknowledgethehelp that Brad Rigsby at theKathleen Mine
has given me in putting together this presentation. Iappreciate his help.

Question: Can you describe your panel belt configuration?
EricGrimm: The belt tail sits in the No. 6entry just outby the No. 4 room.

The sectionpower center sits in the No. 7 entry 100 feet outby the belt tail
off the No. 6 room. This allows the feeder and section power center to
remain 150feet from the gob line after pulling the room pillars. Sometime
during the extraction of the last row of room pillars, the belt is retreated 300
feet. After the first row ofchain pillars is extracted, the section power center
is pulled back 300feet. The belt and power are now set to finish the chain
pillars and start development of the next set of rooms.

Ronnie Marcum: Thankyou, Eric. Again, a very well presented paper.
In fact, all thesepapers thismorningwerejustoutstanding. I think we had
a great program this year.

I think we have a raffle now.

Heinz Bamberger: Yes, we will be raffling off our tickets. There are two
airline tickets to anywhere in the continental U.S. Youcan still buy raffle
tickets. There is also a set ofgolfclubs,donated byJimJusticeof Du Quoin
Iron & Supply, that we will raffleoff.

Ronnie Marcum: On behalf of President Shanks and all of the officers of
the Executive Board, we are officially adjourned.
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DANNER, STEPHEN K., Geologist, IL MineSubsidence Insurance Fund, 4

Executive Dr., Suite4,Fairview Hghts., IL 62208 618/624-3350
DARGUZAS, JOSEPH N.,Proj. Mgr., Sargent &Lundy, 55 E. Monroe, Chicago,

IL 60603 312/269-6902
DAUSMAN, BRUCE R., Mgr. of Engr., Black Beauty CoalCo., P.O. Box 312,

Evansville, IN 47702
DAUTEL, ROBERT, Supt.Mine Rescue Station, IL Dept. Mines & Minerals, 300

W.Jeferson St., Suite300, Springfield, IL 62791
DAVENPORT, JACK W., Acct. Consultant, Kiefer Electrical Supply Co., R.R. #3,

Rend City Rd., Benton, IL 62812 618/724-2415
* DAWE, RUSSELL T., (Retired), Inland Steel Coal Co.,

DEMARIS, PHILIP, Asst. Geologist, IL StateGeological Survey, 615 E. Peabody
Dr., Champaign, IL 61820 217/244-0082

DEMIR, ILH AM, Geologist, ILStateGeological Survey, 615 E. Peabody Dr.,
Champaign, IL 61820

DENEAL, GERALD, Sr. Environmental Engr., Kerr-McGee CoalCorp., P.O. Box
272, Harrisburg, IL 62946 618/268-6584

DENNISON, ROGER, Supt.,Turris Coal Co., P.O. Box 22, Elkhart, IL 62634
217/947-2951

DENNY, DONNA, Vice Pres., J&D Repower, Inc., 818-A South Land Str.,
Harrisburg, IL 62946 618-253-4512

DENNY, JOHN, Pres., J&D Repower,Inc.,818-A South Land Str., Harrisburg, IL
62946 618-253-4512

DENTON, THOMAS G.,Staff Mine Engr., Kerr-McGee Coal Corp., P.O. Box 727,
Harrisburg, IL 62812 618/268-6562

DEVON, JOHN, Vice Pres., Marston & Marston,13515 Barrett Parkwy Dr., St.
Louis, MO 63021 314/984-8800

DeWITT, THOMAS J.,V.P. &Gen. Mgr., Morgantown Machine& Hydraulics,
RR5, Box 250, Morgantown, WV 26505-9805 304/296-8371

DI LORENZO, SYLVER, Supt., Coal, Inc., RR4, Box262, Linton, IN 47441 812/
648-3027

DIETZEL, CHARLES M., Mgr.,Plant Ops. & Maint., Kerr-McGee Coal Corp.,
P.O. Box 727, Harrisburg, IL 62946 618/268-6584

DIMITROFF,JIM, Sales, Du Quoin Iron &Supply Co., P.O. Box181, Du Quoin,
IL 62832 800/535-5157

DOBBINS, DOUGLAS, Mine Planning Engr.,Old Ben Coal Co., 500 N. Du
Quoin, Benton, IL 62812 618/435-8176

DODD,JOHN L.,Sales/Service Engr.,JoyTechnologies, Inc., 4217 Lilac,Mt.
Vernon, IL 62864 618/242-3650

DODD, LEEW., Longwall Maint. Coord., Monterey Coal Co., RR4, Box235,
Arlinville, IL 62626
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DODR1LL, BRENT, Tech. Asst. to VP,ConsolidationCoalCo., P.O. Box 566,
Sesser, IL 62884 618/625-2041

DONALDSON, DENNIS J., Indus. Serv. Engr., Central ILPublic Service Co.,
1800 W. Main , Marion, IL 62959 618/997-3311

DONEY, ED, Mgr. Underground Planning &Econ., Kerr-McCee Coal Corp., P.O.
Box 25861,Oklahoma City, OK 73125 405/270-2969

DOOM, WM. ].,Corp.Office Mgr., J. H.Service Co.,Inc., P.O. Box 4315, Evans
ville, IN 47724 812/425-2555

DORGAN, DOUGLAS G., Asst. Vice Prcs.-Markcting, ILCentralRailroad, 455 N.
City Front #19,Chicago, IL 60611-5504 312/755-7888

DOTSON, JOHND.,Electrical Engr., Freeman United CoalMining Co.,P.O. Box
184, Chatham, IL 62629-0184

DOWNEN, ROBERT P., Pres., Jader Fuel Co., P.O. Box520,Shawneetown, IL
62984

DOWNING, DOUG, Dir. Environ. Affairs, Arch of Illinois, Inc., P.O. Box 308,
Percy, IL 62272 618/497-2141

DREYER, RICK, Central South Major Accts. Mgr.,T. J.Gundlach Machine Co.,
P.O. Box 385, Belleville, IL 62222 618/233-7208

DRONE, RON, Agent, J&D Repower, Inc.,818-A S. LandStr., Harrisburg, IL
62946

DROPPLEMAN, J. P., Pres., Ocenco, Inc., 10225 82nd Ave., Kenosha, WI 53142-
7737

DUANE, LEN, Sales, Marion Mining Bolts, 1700Grand, apt. A, Johnson City, IL
62451 618/997-2167

DUGAN, L. B. (DIXIE), Pres., Dixie Dugan, Inc.,7766Meadow Ln., Newburgh,
IN 47630

DUGGER, LARRY, Pres., WoodruffSupplyCo., Inc.,P.O. Box 426, Madisonville,
KY 42431 502/821-3247

DUMONTELLE, PAUL, Group Head,Groundwater &A Environ.GeologyCeol.
&Geochem.,ILState Geological Survey,615 E. Peabody Dr.,Champaign, IL
61820 217/333-5114

DUNCAN, ROD, Asst. SalesMgr., J. H. Fletcher Co., P.O.Box 2187, Huntington,
WV 25722 304-525-7811

DUNCAN,S.W., Pres., Duncan Foundry& Machine Works, Inc., Box 433,Alton,
IL 62002 618/465-7724

DUNFORD, JEFFREY L.,SalesRep., ConstructionMachineryCorp., P.O. Box 97,
Marion, IL 62959 618/993-2299

DURBIN, TAMI, Optical Sales, M&S Fire&Safety, P.O. Box 4348, Evansville, IN
47724 812/421-3707

DUTCHER, RUSSELL R., Dept. of Geology, Southern IL University, Mail code
4324, Carbondale, IL 62901 618/543-7062

DYE, JOHN, Sales Mgr., Halbach &Braun Ind., 90West Chestnut Str.,Washing
ton, PA 15301 412/225-7840

EASTWOOD, ROGER, GeneralMgr., K&E Technical, Inc.,P.O. Box 165, West
Frankfort, IL 62896

EDMONDSON, CARROLL, Safety Coordinator, White County Coal Corp., P.O.
Box 457, Carmi, IL 62821 618/382-4651

EDWARDS, BRENT, Vice Pros., Ashby Electric Co., Inc., P.O. Box 55, Madison
St., Sebree, KY 42455 502/835-7534

EGAN, LINDA, Sales, Allen-Bradley, 3787 Rider Trail S, Earth City, MO 63045
314/291-0083
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EGBERS, BOB, Sales Rep., Victaulic Co. ofAmerica, 519 S.Lincoln ParkDr.,
Evansville, IN 47714-1535

EGLI, ERICH, Project Engr., Gunther-Nash Mining Construction Co., 2150
Kienlen Ave., St. Louis, MO 63121 314/261-4111

EISON, WALTER E. (MONK), Pres., Western Kentucky Energy Equip., Inc., P.O.
Box 81, Madisonville, KY 42431

ELDERS, STEVE, Service Rep., Lake Shore Mining Equip. Corp., RR4, Industrial
Park Rd., Benton, IL 62812 618/435-4422

ELGIN, BILL, Tech. Mgr., Goodyear Tire &Rubber Co., 605 State St., Newburgh,
IN 47630 812/853-5844

ELLIOTT, ALCWYN, Sales Mgr., Hauhinco Trading, 510 Keystone Dr.,
Warrendalc, PA 15086 412/741-1433

ELLIS, GORDON B., Branch Mgr., Bearing Headquarters Co, 329 S. 9thSt., Mt.
Vernon, IL 62864

ELLIS, GREG, Sales Engr., Eastern Electric Apparatus Repair Co., Inc., 1565 S.
Vandevcnter Avenue, St. Louis, MO 63110 314/776-2344

ELLIS, JOHN C, Mgr., Materials Handling, Henry A. Petter Supply Co., P.O. Box
2350, Paducah, KY 42001 502/443-2441

ELLIS, RON, Tech. Sales, Emmick Oil/Chevron, P. O. Box1914,Owensboro, KY
42302

EMANUEL, LEOJ., Vice Pres. Sales/Mkt., LeecoSteel Products, 1600S. Kostner
AVe.,Chicago, IL 60623 312/762-4800

EMERY, JANA, Accts. Payable Supv., Zeigler Coal Holding Co., 50 Jerome Lane,
Fairview Heights, IL 62208 618/394-2486

ENNIS, BILL, Reg. Sales Mgr., Astralloy Wear Technology, P.O. Box 170974,
Birmingham, AL 35217-0974 205/853-0300

ESTEL, STEVE, Engr. Tech., Freeman United Coal Mining Co., P.O. Box 100,
West Frankfort, IL 62896 618/932-2164

EVANS, BRAD, Warehouse Mgr., Freeman United CoalMining Co., RR 4,
Virden, IL 62690 618/965-5527

EVANS, Jr., DONALD G., Sales Rep., Long-Airdox Co., 3206 W. DeYoung,
Marion, IL 62959 618/997-4335

FARLAINO, G. REGGIE, Sales Rep., Phillips Machine Service, Inc., Rt. 2,Box 97,
Greenville, KY 42345 502-338-4341

FARTHING, MAX, Purchasing Agent, MAPCO, Dotiki Mine, P.O. Box 128, Clay,
KY 42404

FAVERO, DAVID, Patrick Engineering, Inc., 346 Taft Ave., Glen Ellyn, IL 60137
708/858-7050

FEEZER, RANDY, Asst. Mgr., The Mine Supply Co., 1703 Shawnee St.,Mt.
Vernon, IL 62864 618/242-2087

FEIG, BILL, Sales/Field Serv.Superv., Long-Airdox Co.,3206 W. DeYoung,
Marion, IL 62959 618/997-4335

FELMLEE, GARY,Sales, SKF Bearing ServicesCo., 400Chesterfield Ctr. Suite
400-Office #33, Chesterfield, MO 63017 314/537-7834

FERGUSON, MALCOLM, Reg.MarketingMgr.,Senstar Capital Corp., One
Oxford Centre, Pittsburgh, PA 15219 412/594-3007

FIENE, KENT, Plant Supt., Arch of Illinois, Captain Mine,Percy, IL 62272 618/
497-2141

FINAN, TOM, Tech. Mgr.,Goodyear Tire & RubberCo., P.O. Box 15890, St.
Louis, MO 63114
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FINDLEY, ROGER, Repair Mgr., Mt. Vernon Electric, Inc., 1313 Harlan Rd., Mt.
Vernon, IL 62864 618/244-1066

FISCHBECK, GROVER, Service Engr., J.H.Fletcher &Co., 5944 State Rte 130N,
Uniontown,KY 42461-5553 304-525-7811

FISCOR, STEVE, Managing Ed., COAL Magazine, 29 N. Wacker Dr., Chicago, IL
60606-3298

FISHER, BUD, Reg. Sales Mgr., Berry Bearing Co., 100 Halsted, Chicago Heights,
IL 60411-1256

FLEENER, JOHN K., Vice Pres. &Gen. Mgr., Mid-Continental Fuels, Inc., P.O.
Box 1177, Marion, IL 62959 618/997-2117

FLETCHER, JIM, CEO, J. H.Fletcher &Co., P.O. Box 2187, Huntingon, WV
25722 304-525-7811

+ FLETCHER, ROBERT, J. H. Fletcher &Co.,Box 2143, Huntington, WV 25722
+ FLETCHER, WILLIAM, Dir., J. H.Fletcher &Co., 1630 Sheridan Rd., Apt. ION,

Wilmette,IL 60091
FLORETH, BRAD, Vice Pres., Marketing, ILL-MO Welding ProductsCo.,P.O.

Box788, Jacksonville, IL 62651 217/245-2183
FOLKERTS, JIM, Reg. Sales Mgr., Joy Technologies, Inc., #4 Industrial Park, Mt.

Vernon, IL 62864 618/242-3650
FORSHEE, DIANN, Program Coord., Center for Energy &Econ. Devel., 301 N.

Memorial Dr., St. Louis, MO 63102 314/342-3478
FOUST, ROBERT B., Vice Pres., Sales, ABCIndustries, Inc., P.O. Box 77, Warsaw,

IN 46581-0077 219/267-5166
FOX, JAMES M., Engineer, Emeritus, Tabor Machine Co.,908 Taylor Ave., Mt.

Vernon, IL 62864 618/242-1048
FOX, ROBERT, Monterey CoalCo.,1004 S.Main, Box 343, Coulterville, IL 62237
FOX, RONNIE, Co-owner, Big Horn Rebuilders, Inc., 6375 Anton Rd.,

Madisonville, KY 42431 502/821-9975
FRANKLIN, DANNY, Shift Foreman, White County Coal Corp., P.O. Box457,

Carmi, IL 62821 618/382-4651
FRESE, TONY, Asst. Warehouse Mgr., Lake Shore Mining Equip. Corp., RIM,

Industrial Park Rd., Benton, IL 62812 618/435-4422
FRIBERG, MAGNUS, Reg. Mgr., Grindex Pumps, 1137 W. 175th St., Homewood,

IL 60430-0920 708/957-9988
FRITZSCHE, KEN, Chief Safety Inspect., Freeman United CoalMining Co.,P.O.

Box 100, West Frankfort, IL 62896 618/932-2164
GAFFNEY, GEORGE F., Dist. Sales Mgr., F. C. Mencini &Assoc, Inc., 185 Glen

Cove, St. Louis, MO 63017
GALLI, BRYAN, Sales Manager, Freeman CoalUnited Coal Mining Co., RR#4,

Box 115, West Frankfort, IL 62896 618/997-7614
GAMESTER, SCOTT K., Pres., Reaco BatteryService Corp., R.R. 1, BOX 48,

Johnston City, IL 62951 618/983-5441
GANEY, DAN, Mgr. of Engr., Kerr-McGeeCoal Corp., P.O. Box 727, Harrisburg,

IL 62946 618/268-6584
GANN, JIMMIE E., 753 Rozier #18, Ste. Genevieve, MO 63670
GARLAND, BILL, Reg.SalesMgr.,MacWhyteCo., 2906 14th Ave., Kenosha,Wl

53141 414/654-5381
GARLAND, TIM,MineMgr., DeltaMine, Cyprus AMAX Coal Co., P.O. Box

730, Marion, IL 62959 618/982-2101
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GARNER, BRUCE, FuelOperations Admin., Central IL Public Service Co.,607 E.
Adams, Springfield, IL 62701 217/525-5218

GARRETT, DAN, Chief Engr., White County Coal Corp., P.O. Box 457, Carmi, IL
62821 618/382-4651

GARRETT, MICKEY, Driver/Salesman, Eimco Coal Machinery, Rt. 1,Box 233,
West Frankfort, IL 62896 618/937-1808

GARRISON, GARY G.,Pres., Garrison Engineering, Inc., 2201 E. Lakeshore Dr.,
Taylorville, IL 62568 217/824-6320

GARRISON, MERLE RAY, Sales,Gooding RubberCo.,1200 S. Blakely St.,
Benton, IL 62812 618/435-8104

GEIS, JACK, Mfrs. Rep, Dukane Mining Products Group, 4369 Winchester Dr.,
Allison Park, PA 15101 412/487-5029

GEORGE, TIM, Asst.ServiceMgr., J. H. FletcherCo.,P.O. Box 2187, Huntington,
WV 25722 304-525-7811

GEORGINO, RICHARD A., District Sales Mgr., Bridon Amercan Corp.,351
Riverdale Dr., Rocky River, OH 44116 216/333-5144

GERDEMANN, DEAN, Sales Rep., Rud Chain, Inc., P.O. Box 8145, Cedar
Rapids, IA 52408

GIBBONS, PEARL, SalesRep.,Austin PowderCo., 400 N. BluffRd., Collinsville,
IL 62234 618/344-34111

GIBSON, DON, Supt., BurningStar #2, ConsolidationCoal Co., RR #2, Box 654,
Du Quoin, IL 62832 618/357-9211

GILES, WILLIAM E.,Chief Mech.Engr.,Freeman United Coal Mining Co., P.O.
Box 62, Girard, IL 62640 217/627-2161

GILLAND, VERNON, Sales Rep., Fredonia Valley Quarries, Inc., 297 Fredonia
Quarry Rd., Fredonia, KY 42411 502/545-3351

GILLES, STEVE, Product Mgr., Bixby-Zimmer Div./W.S. Tyler, P.O. Box 248,
ElberfeldJN 47613

GILLIAM, JOYCE, AccountsPayableClerk,ZeiglerCoal Holding Co., 50Jerome
Lane, Fairview Heights, IL 62208-2015

GILLIG, STEVE, Tech. Rep., Lincoln Electric Co.,1824 Lackland Hill Pkwy,Suite
300, St. Louis, MO 63146 314/993-5465

GILMARTIN, D. LEO, (Retired), Peabody Coal Co., 120 W. Adams Ave.,
Kirkwood,MO 63122-4080 618/295-2254

GIORDANO,PATRICK, SoilConserv. Planner III, ILDept. of Agric, Div. Nat.
Res., ILSt. Fairgnds P.O. Box 19281, Springfield, IL 62794-9281 217/782-
6297

GLUSKOTER, HAROLD J.,Chief Branch CoalGeology, U.S. Geological Survey,
Mail Stop 956, Reston, VA 22092

GOAD, BILL, Service Mgr., J. H. FletcherCo., P.O. Box 2187, Huntington, WV
25722 304-525-7811

GODDARD, DONALD G., Pres., Mid-Continental Fuels, Inc., P.O. Box 1177,
Marion, IL 62959 618/997-2117

GODFREY, JIM, Sales, Mcjunkin Corp., 4505 Cilbertsville Hwy.,CalvertCity, KY
42029

GODWIN, PHYLLIS, Administrative Asst., Illinois Mining Institute, P.O. Box 20,
Pesotum, IL 61863 217/867-2791

GOLDEN, FRANK, State Mine Inspector, IL Dept. of Mines & Minerals, P.O. Box
33, Herod, IL 62947 618/264-5711
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GOODWIN, JONATHAN, Acting Chief, IL State Geological Survey, 615 E.
Peabody Dr.,Champaign, IL 61820 217/244-

GOTT, STEVE, Sales Engr., Straeffer Sales, 2012 Raymond Dr., Vincennes, IN
47591 812/476-3075

GOUGH, DENNIS, Mine Foreman, WhiteCounty Coal Corp., P.O. Box 457,
Carmi,IL 62821 618/382-4651

GRACE, GEORGE, Lincoln Electric,1824 Lackland Hill, St. Louis, MO 63146
GRAHAM, DAVID, Sales Rep, Mt.VernonElectric, Inc.,1313 Harlan Road, Mt.

Vernon, IL 62864 618/244-1066
GRANINGER, PAT, Pres., PumpConsultants, Inc., 6200 Maxwell Ave., Bldg.

"A", Evansville, IN 47715 812/477-0439
GRAY, RALPH J.,Consultant, Coal,Coked Carbons, RalphGray Services,303

Drexel Dr., Monroeville, PA 15146
GREGORY, WALT, Pres.,FreemanUnitedCoal MiningCo.,Ill Airway Dr.,

Marion, IL 62959
GRIESEDIECK, CHRIS, Pres., American Pulverizer Co., 5540 W. Park, St Louis,

MO 63110

GRIMES,JIM, Purchasing, Arclar Coal Co., P.O. Box444, Harrisburg, IL 62946
GRIMM, ERIC S., Gen. Mine Foreman, Arch of Illinois, Inc., 1012 Arizona,

Columbia, IL 62236 618/497-8333
GRITHER, CARL, Account Exec, Benetech, Inc., 1750 Eastwood Dr., Aurora, IL

60506 708/844-1300
GROGAN,LESTER T.,308W. Adelaide, Christopher, IL 62822
GROVES, GARY, Sales, Kerco, Inc., P.O. Drawer 665, Madisonville, KY 42431

502/821-2889
GUBBINS, KENNY, Salesman,Coleman Engineering, P.O.Box 41466, Memphis,

TN 38174 901/774-1234
GULLIC, R. C. (BOB), General Mgr., Sahara Coal Co., Inc., 1660Carrier Mills

Rd., Harrisburg, IL 62946 618/994-2311
GUNNOE,JIM, MC-2000/4000 Proj. Mgr., American Mine Research, Inc., P.O.

Box 234, Rocky Cap, VA 24366 703/928-1712
GUNTHER, R.JAMES, Vice Pres., Gunther-Nash MiningConstruction Co., 2150

Kienlen Ave., St. Louis, MO 63121 314/261-4111
GWALTNEY, BILL, Vice Pres., Webb Oil Co., Inc., P.O. Box 112, McLeansboro, IL

62859 618/643-2421
HAAS, CHARLES J., Prof. Mng. Engr., University of Missouri, Rolla, Dept.of

Mining Engineering, Rolla, MO 65401
HAKE, WILLIAM D.(BILL), Vice Pres. -Operations, Kerr-McCee CoalCorp.,

P.O. Box 25861,Oklahoma City, OK 73125 405/270-3732
*HALBERSLEBEN, PAUL

HALL, BERT, Gen. Mine Mgr., CyprusAMAX Coal Co.,Box 144, Keensburg, IL
62852 618/298-2394

HALL, PHIL,Comm. Mgr., Hutchinson, Inc./RabenTire, 409 Southard Str.,
Trenton, NJ8638

HAMBY, MIKE,T. J. Gunclach & Co., Inc., #1 Freedom Dr., Belleville, IL 62222
618/233-7208

HAMILTON, GLENN, Environ. Engr., Freeman United Coal Mining Co., P.O.
Box 100, West Frankfort, IL 62896 618/932-2164

HAMMOND, JOHN P., State Mine Inspector, Dist. #1, IL Dept. of Mines &
Minerals, P.O. Box 406, Rushville, IL 62681 217/322-3194
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HAMRICK, BILL, Area Mgr., J. H. Service Co., Inc., P.O. Box 4315, Evansville, IN
47724 812/425-2555

HANLEY, TERRY, Sales Rep., Long-Airdox Co., 3206 W. DeYoung, Marion, 1L
62959 618/997-4335

HARDMAN, DOUC, Gen. Mgr., Sales &Engr., J.H.Fletcher &Co., P.O. Box
2187, Huntington, WV 25722 304-525-7811

* HARRELL, M. V. (DOC), V. Pres. (Retired), Freeman United Coal Mining Co.,
Route 2, Mt. Vernon, IL 62864 618/242-7374

HARRIS, JAMES D., Salesman, Special Mine Services, Inc., P.O. Box 188, West
Frankfort, IL 628%

HART, JIMMY, Tech. Rep., Lincoln Electric Co., 1824 Lackland Hill Pkwy, Suite
300, St. Louis, MO 63146 314/993-5465

HART, RICK D., Industrial Serv. Engr., Central IL Public Sendee Co., 104 E.
Third St., Beardstown, IL 62618 217/323-2173

HARTING, RICH, Vice Pres., Bearing Headquarters Co., 3689 E. Broadway,
Alton, IL 62002 618/462-0063

HARTSTIRN, BOB, Supt. Burning Star#4, Consolidation CoalCo.,RR #1, Box
39, Cutler, IL 62238 618/497-2176

HARVEY, DICK, Senior Geologist (Ret.), IL State Geological Survey, 615 E.
Peabody Dr., Champaign, IL 61820 217/244-0836

HARVEY, DONNA, Shop Office Mgr., Mt. Vernon Electric, Inc., 1327 Harlan Rd.,
Mt. Vernon, IL 62864 618/244-1066

HARWOOD, FRANK, Sales, Henry A. Petter Supply Co., P.O. Box 2350,
Paducah, KY 42001 502/443-2441

HATTENDORF, WARREN, Dir., Employee Rel., Freeman United Coal Mining
Co., PO Box 100, West Frankfort, IL 628% 618/932-2164

HAYDEN, JEFF, Operations Mgr., White County Coal Corp., P.O. Box 457,
Carmi, IL 62821 618/382-4651

HAYWOOD, GREG, Mine Engr., White County Coal Corp., P.O. Box 457, Carmi,
IL 62821 618/382-4651

HEAD, GEORGE, Pres., SAN-CON, Inc., P.O. Box 120, Upper Sandusky, OH
43351 419/294-2341

HEAD, P.E., H.JOHN, Vice Pres., Weir International Mining Consult., 2340 River
Rd., Ste 203, Des Haines, IL 60018 708/297-3500

HEALY, HALL, Dir. of Marketing, Patrick Engineering, Inc., 346 Taft Ave., Glen
Ellyn, IL 60137 708/858-7050

HEARD, C.G., Sen. V. P., Midcont., Consolidation Coal Co., 12755Olive Blvd., St.
Louis, MO 63141 314/275-2305

HEDRICK, JOHN B., Vice Pres., Phillips Machine Service, Inc., P.O. Box 1245,
Beckley, WV 25802-1245 304/255-0537

HEIN, DARRELL L., Surveyor, IL Mine Subsidence Insurance Fund, #4 Execu
tive Dr., Suite 4, Fairvicw Heights, IL 62208 618/624-3350

HEINLE, RANDY, VicePros., Kiefer Electrical Supply Co., 1805 Hovey, Normal,
IL 61761

HEINS, PHIL, Gen. Mgr., A. L. Lee Corporation, P.O. Box 2370, Mt.Vernon, IL
62864

HELFRICH, JACK, Employee Relations, FreemanUnited Coal Mining Co., P.O.
Box 100, Waltonville, IL 62894 618/932-2164

HENKEN,CARY, Sales Rep., PowerTechniques, Inc.,3812 Greenridge Rd.,
Alma, IL 62807 618/432-5354
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HERMAN, DR. RICHARD G., Research Fellow, Lehigh University, Sinclair Lab.,
Bldg. #7, Bethlehem, PA 18015

HESS, JAMES, Mine Supt., Orient No. 6,Freeman United Coal Mining Co., Box
308, Waltonville, IL 62894 618/932-2164

HESSE, FRED E.,Executive Vice Pres., AdvancedMiningTechnology, Inc., 295
Meadowlands Blvd., Washington, PA 15301 412/746-8711

HICKAM, DAN, Sales Rep., Apache Hose &Belt. Co., 2435 Rock Island Blvd.,
St. Louis, MO 63343 314/567-6705

HIGGINS, GEORGE, Retired, Ashby Electric, 306 Bailey Lane, Benton, IL 62812
618/439-3920

HILL, JIM, Marketing, Goodyear Tire& Rubber, 13601 Industrial Pky,
Marysville, OH 43040 513/644-8989

HILL, JOHN, Gen. Mgr., Marissa Bus. Unit, Peabody Coal Co.,P.O. Box 77,
Marissa, IL 62257 618/443-3004

HILTABRAND, LINDA, Environ. Protect. Spec., ILDept.of Mines & Minerals,
300 W. Jefferson St., Suite 300,Springfield, IL 62791

H1NDERLITER, DAN, Prep. Plant Foreman, White CountyCoalCorp.,P.O. Box
457,Carmi,lL 62821 618/382-4651

HINES, ROGER L., Field Rep, Joy Technologies, Inc., Box 1269, Mt.Vernon, IL
62864 618/242-3650

HITPAS, COLETTE, Sr. Accountant, Zeigler CoalHolding Co.,50Jerome Lane,
Fairvicw Heights, IL 62208-2015

HOBBS, JEFFREY J., Dist.Sales Mgr., LakeShoreMining Equip. Corp., 2900
Lime Ave., Mt. Vernon, IL 62864 618/244-4408

HOEMAN, JOHN M.,Mgr.-Purchasing, PeabodyDevelopmentCo., 301 N.
Memorial, St. Louis, MO 63102 314/342-7800

HOFFERT, MARKJ., Electrical Sales, Berry BearingCo., P.O. Box2128,E. Peoria,
IL 61611-1716

HOFFMAN, FRED, Acct. Mgr., Siemens, 11775 BormanSuite 102, St. Louis, MO
63146

HOFFMANN, RON, Vice Pres., SurdexCorp.,520Spiritof St. Louis Blvd.,
Chesterfield, MO 63005-1002 314/532-3427

HOFFMANN, RUSSELL D., Vice Pres., SurdexCorp., 520Spiritof St. Louis
Blvd., Chesterfield, MO 63005-1002 314/532-3427

HOFMANN,JOHN, Elec. Coord, MontereyCoal Co.,P.O. Box 94, Albers, IL
62215 618/248-5121

HOFMANN, WES,Sr. Planning Engr., Un., Arch of Illinois, Inc., P.O. Box308,
Percy, IL 62272 618/497-2141

HOLDERFIELD, JOE, Parts Mgr., Fabick Machinery Co., P.O. Box 760, Marion, IL
62959 618/997-1881

HOOD, CANDY, Long AirdoxCo.,3206 West DeYoung, Benton, IL 62812 618/
997-4335

HOOKS, CHARLES, Agronomist, University of Illinois, 13040 Blackstump Rd.,
Percy, IL 62272 618/965-9651

• HOPKINS, M. E.,(Retired), PeabodyCoalCo., 35Club Grounds N., Florissant,
MO 63033-4110 314/342-3400

HORISZNY, A. L., Tech. Rep., Chevron, USA, Inc., 2530 Village Lane, Foristell,
MO 63348 314/673-7200

HORN, DICK, Sales Mgr., Alminco, Inc., 1411 Delaware Ave., Lexington, KY
40505 606-231-7022
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HOUSER, ROBERT A., (Retired),18532 Lyn Ct., Homewood, IL 60430 708/975-
2693

HOWARD, JOHN MIKE, Dist. Sales Mgr., U.S.T. Inc., 311 Laura, Farmington,
MO 63640

HOWARD, JOHN L., Assoc. Dean, Mining Tech., Illinois Eastern Comm.
Colleges, 2201 Toronto Rd., Springfield, IL 62707

HOWE, JANET, Research Asst., NIU, 5719 N. Kimball Ave. Apt. 1W, Chicago, IL
60659-4527 708/297-4540

HOWERY, RODNEY, Sales Mgr., Heintzmann Corp., P.O. Box 301, CedarBluff,
VA 24609 703/964-7413

HOYT, BRIAN, RR1 Box 328, Murphysboro, IL 62966-9761 618/382-4651
HUBER, RANDY, Sales Mgr., N.E., Tricon Metals &Services, Inc., 1540 Lake-

wood Dr., Lexington, KY 40502-2534 606/266-2381
HUCK, JANET, Purchasing Assoc, Americoal Development Co., 50 Jerome Lane,

Fairview Heights, IL 62208 618/394-2486
HUELSMANN, ARNOLD, CEO, Arnold Distributing Co., 123 E. Broadway,

Trenton, IL 62293-1601
HUFF, STEPHANIE, Sr. Account Exec, Aaron D.Cushman & Assoc, Inc., 7777

Bonhomme, St. Louis, MO 63105 314/725-6400
HUGHES, CEIRIOG, VP, Sales & Service, Halbach & Braun Ind., 90 W. Chestnut

St., Washington, PA 15301 412/225-7840
HUGHES, DENZIL, Production Foreman, Kerr-McCee CoalCorp., P.O. Box 727,

Harrisburg, IL 62946 618/268-6584
HUGHES, WILLIAM W., Service Engr., Continental Conveyer &Equip. Co.,

Inc., P.O. Box 2507, Mt. Vernon, IL 62864
HUNTER, ROBERT, Dir. of Tech. Serv., Coal Sales Co., 701 Market St., Suite 830,

St. Louis, MO 63101
HUNTSMAN, LES, Pros., SpecialMineServices, Inc.,P.O. Box 188,West Frank

fort, IL 628%

HURLEY, JACK, 3704 Diamondhead Dr., St. Louis, MO 63125 314/894-1711
HURST, ROBERT J., Pres., Geo-Con, Inc., R.R.4,305 Fifth Ave., Princeton, IN

47670

HURTTE, JAMES E., Safety Mgr., Peabody Coal Co.,212 Barker Rd., Henderson,
KY 42420-2306 217/824-3757

HUSTEDDE, RON H.,Materials Mgr., Joy Technologies, Inc., P.O. Box 1269, Mt.
Vernon, IL 62864 618/242-3650

HUTCHCRAFT, DENNIS, Sales Mgr., TriStateMine Supply, P.O. Box 732,
Marion, IL 62959

HUTCHCRAFT, GARY, Shop Foreman,Cima Electrical & Mine Services, RR2,
Box 320, Benton, IL 62812 618/439/7211

HUTCHCRAFT, JIM, Owner, H & H Consulting, 707S. Monroe, P.O. Box 481,
West Frankfort, IL 62896 618/937-2622

HUTCHCRAFT, JIM, Sales, Cima Electrical & Mine Services, RR«2, Box 320,
Benton, IL 62812 618/439-7211

ISROW,JUDY, Sales, Ashby Electric Co., Inc.,P.O. Box55, Sebree, KY 42455
502/835-7534

IWASYSZYN, TED,Vice Pres.,SalesWest, Centrifugal & Mechanical Industries,
201 President St., St. Louis, MO 63118 314/776-2848

JACKSON, AARON D., Mine Supt., Kerr-McGeeCoal Corp., P.O. Box727,
Harrisburg, IL 62946 618/268-6584
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JACKSON, ROYCE, Sales, Rees Mine Supply Sales, Inc., Box 177, DuQuoin, IL
62832 618/542-4523

JACOBS, WILLIAM, Pros., Boone Supply Co., P.O. Box 429, Sylvester, WV
25793

JACOBSON, RUSSELL J., Assoc. Geologist, ILStateGeological Survey, 615 E.
Peabody Dr., Champaign, IL 61820

JAMES, JESSE, Sales,MineSafeElectronics, P.O. Box 163, Sturgis, KY 42459
304/568-5201

JANKOUSKY, CHARLES, (Retired), Freeman United Coal Mining Co., 702
Sheridan Dr., Benton, IL 62812 618/438-4391

JENKINS, JON C, Pres., J&D Management Group, Inc., 2216 Young Dr., Suite 7B,
Lexington, KY 40505 606/268-6991

JOHANN1NG, KEN, Sales, Mt. Vernon Electric,Inc., 1327 Harlkan Rd., Mt.
Vernon, IL 62864

JOHNSON, CLIFF, Land Reclaim Spec., IL Dept. of Mines &Minerals, 300 W.
JeffersonSt.,Suite 300,Springfield, IL 62791

JOHNSON, D.J., Instructor, MiningIndustrialTech., Rend Lake College,R.R. 1,
Ina, IL 62846 618/437-5321

JOHNSON, KEN, Mgr., ILFacilities, American Longvvall, Inc., P.O. Box 102,
Whittington, IL 62897 618/629-2402

JOHNSON,SAM,Manager/Sales, Dooley Bros., Inc.,609 N. McLeansboro St.,
Benton, IL 62812 618/438-7831

JOHNSON,STEVE, Gen.Supt., ArclarCoalCo.,P.O. Box 444,Harrisburg, IL
62946 618/252-7075

JOKERST, JERRY, Pres.,Farrar Pump & MachineryCo.,1701 S. BigBend Blvd.,
St. Louis, MO 63117 314/644-1050

JONES, BETSY, AccountsPayableClerk,ZeiglerCoal Holding Co.,50Jerome
Lane, Fairview Heights, IL 62208-2015

JONES, CHARLIE, Engineer, White County CoalCo.,P.O. Box 457, Carmi,IL
62821 618/382-4651

JONES, DON, (Retired), Inland Steel Coal Co.(Retired), 804 S. 34th St., Mt.
Vernon, IL 62864 618/242-6587

JONES, JACKIE W., Salesman, Kerco, Inc., 548 S. Main St., Madisonville, KY
42455 502/821-2889

JONES, JEFF, National SalesMgr.,Jones Marketing, 17311 LeeHighway,
Abingdon, VA 24210-7831

JOYCE, KEVIN, Vice Prcs.Sales, Naylor PipeCo.,1230 E.92nd St.,Chicago, IL
60619-7997 312/721-9400

JUBINSKY, STEVE, Area SalesMgr., Ingersoll-Rand Material Handling, 888
Industrial Dr., Elmhurst, IL 60126 708/530-3800

JUDY, JOHN, Sales,Sligo, Inc., 140E. PrairieAve.,St. Louis,MO 63147 314/
231-3050

JURICH, JOE, Sales, Mt. Vernon Electric, Inc., 1327 Harlan Rd., Mt. Vernon, IL
62864 618/244-1066

JUSTICE, J. H. (JIM), Vice Pres., Du Quoin Iron &Supply Co., P.O. Box 181, Du
Quoin, IL 62832 800/535-5157

JUSTICE, LARRY, Rock Mechanics Supv.,Standard Laboratories, Inc.,P.O. Box
39, Freeburg, IL 62243

KACHIK, DAVID J.,Sr. Assoc., Coal Industry Consultants, Inc., P.O. Box 4345,
Wheaton, IL 60189-4345 708/858-8673
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KAELIN, LARRY F.,Pres., Marine Coal Sales Co.,645 W.CarmelDr.,#190,
Carmel, IN 46032

+ KALIA,HEMENDRA N., 6425 W.Coley Ave., Las Vegas, NV 89102
+ KARNES, RALPH E., Maint.Foreman,ConsolidationCoal Co., P.O. Box 1192, B

enton, IL 62812-5192

KASKY, JOHN, Sales Rep, R&HService &Supply Co., P.O. Box 250, Carterville,
IL 62918 618/985-8316

KEE, GEORGE B., Vice Pres., Special Mine Services, Inc., P.O. Box 188, Country
Club Rd., West Frankfort, IL 62896

KEE, VERNON, Sales Rep., Special MineServices, Inc., P.O. Box 188,West
Frankfort, IL 628%

KEITH, BOB, , Kerr-McCee CoalCorp., P.O. Box 727, Harrisburg, IL 62946
618/268-6482

KELL, THOMAS M., Gen. Mine Mgr., Freeman United CoalMining Co., RR #1,
Box C-74, Virden, IL 62690-9511 217/227-4467

KELLER, ROBERT T., Pres., J. H. Service Co., Inc., P.O. Box 4315, Evansville, IN
47724 812/425-2555

KEMP, LYNN, Sales,M &S Fireand Safety, P.O. Box 4348, Evansville, IN 47724
812-424-3863

KENDORSKI, P.E., FRANK S., Consult. Engr., Weir International Mining Cons.,
2340 Riser Rd., Suite 203, Des Plaines, IL 60018 708/305-7900

KENNEDY, JACK, Vice Pres., Jack Kennedy Metal Prods. &BIdgs., Inc., P.O. Box
138, Taylorville, IL 62568 217/287-7231

KENNEDY, WILLIAM, Pres., Jack Kennedy Metal Prods. & BIdgs., Inc., P.O. Box
138, Taylorville, IL 62568 217/287-7231

KERCH, RICHARD L.,Dir., Air & WaterQuality,Consol, Inc.,180Washington
Rd., Pittsburgh, PA 15241 412/831-4527

KERN, ALAN, MineEngr., White County Coal Corp., P.O. Box 457, Carmi, IL
62821 618/382-4651

KERPERIEN, THERESA, Accts. PayableCoord., ZeiglerCoal Holding Co., 50
Jerome Lane, Fairview Heights, IL 62208 618/394-2465

KERR, TIMOTHY J., Dex'elopment Geologist, B&B Mining, Inc., RR 1, P.O. Box
69, Cynthiana, IN 47612 812/845-2717

KIMELTON, DWIGHT, Sales,R& H Service &Supply Co., P.O. Box 250,
Carterville, IL 62918 618/985-8316

KING, HAROLD, Branch Mgr., Bearings ServiceCo., 1607S. Kentucky AVe.,
Evansville, IN 47734

KING, PAUL, Sales, Illinois Div., Roberts & Schaefer Co., 120 S. Riverside Plaza,
Chicago, IL 60606 614/384-5700

KINKADE, MIKE, Maint. Supt., Kerr-McGee Coal Corp., P.O. Box 727, Harris
burg, IL 62946 618/268-6584

KINNELL, HERB,Sr. Sales, Quality Engr., Joy Technologies, Inc., 6160 Cochran
Rd., Solon, OH 44139 216/248-7970

KINSTLER, DONALD W., Gen. Mgr., Camp Bus. Unit, Peabody Coal Co., P.O.
Box 328, Morganfield, KY 42437 502/389-6507

KIRKPATRICK, BILLY, Sales Engr., Joy Technologies, Inc., R.R.6, Box343, Ml.
Vernon, IL 62864 618/242-3650

KITCHEN, MARK, Gen. Mine Foreman, White County Coal Corp., P.O. Box 457,
Carmi, IL 62821 618/382-4651
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KLEMM, FRANK, Mgr.-Coal Pricing, Illinois Central Railroad, 455 N. City Front
Plaza Dr., Chicago, IL 60611-5504 312/755-7893

KLINE, DANNY, Sales Rep, Ashby Electric Co, Inc., P.O. Box 55, Sebree, KY
42455 502/835-7534

KNIGHT, DAVID, Operator-Black Creek Mine, Rogers Group, Inc., 350 S.
Adams, Bloomington, IN 47402 812/332-6341

KNIGHT, JOAN, Adminis. Coord, Rogers Group, Inc., 350 S.Adams,
Bloomington,IN 47402 812/332-6341

KNIGHT, RAY, AreaMineMgr, Rogers Group, Inc., 350 S.Adams,
Bloomington, IN 47402 812/332-6341

KOHORST, JANE, Personnel Tech, IL Dept. ofMines &Minerals, 300 W.
JeffersonSt, Suite 300,Springfield, IL 62791

KOKAL, BRAD, Metallurg. Engr, Sivyer Steel, 225 S. 33rd St, Bettendorf, IA
52722 319-355-1811

KOLAR, CLAY, Land Rec. Spec, IL Dept. ofMines &Minerals, #2Coal Develop
ment PK, Carterville, IL 62918

KOPEC, JOHN, Pres, K&E Technical, Inc., P.O. Box 165, West Frankfort, IL
62896

KORTE, JAMES, Eastern Div. Mgr, T.J.Gundlach Machine Co, P. O. Box 385,
Belleville, IL 62222 618/233-7210

KOSTBADE, KEN, Sales (Branch Mgr.), Bearings Service Co, Highway13,East,
Marion, IL 62959-9808

KOSTBADE, MIKE, Salesman,Bearings Service Co, 1607 S. KentuckyAve,
Evansville, IN 47734 812/775-6276

KOSTBADE, RICHARD, Sales, Bearings Sen-ice Co, New Rt. 13East, Marion, IL
62959-9808

KOTZSCHMAR, CHRIS, Product Mgr, VoithTransmissions, 25 Winship Rd,
York, PA 17402 717/676-3200

KOVACK, MIKE, Sales/Sen-. Engr, Jack Kennedy Metal Prods.&Bldgs, Inc.,
P.O. Box138,Taylon-ille, IL 62568 217/287-7231

KOVARIK, MIKE, Sales,Gooding RubberCo, 1200 S. Blakely, Benton, IL 62812
618/435-8104

KRITZBERGER, GENE, Product Mgr, VoithTransmissions, Inc.,25 Winship
Road, York, PA 17402 717-767-3200

KROESE, OWEN, Mgr, Elect &Sys. Engr, KerT-McGee CoalCorp, PO Box 727,
Harrisburg, IL 62946 618/268-6584

KUCHAR1K, TOM,Instructor, Illinois EasternComm.Colleges, 822 Melody
Lane, Herrin, IL 62948 618/942-7025

KUDLAWIEC, ROBERT P, Project Engr, Cyprus AMAX Coal Co, P.O. Box
144, Keensburg, IL 62852 618/867-5752

KUNKEL,JOHN, Mgr. of Adminis, Old BenCoal Co, 500 N. Du Quoin St,
Benton, IL 62812 618/435-8176

KUTZ, BILL, Sales &Serv. Engr, Centrifugal & Mechanical Industries, 222A
Shenandoah PI, Henderson, KY 42420 502/826-5470

LAFFEY, MIKE, Sales Rep, Laffey EquipmentCo, P.O.Box 16285, St. Louis,MO
63105 314/427-7414

LAINE, DAVID, Reg. Sales Mgr, Prince Manuf. Co, 2330 Willow Creek Dr.,
Evansville, IN 47711-9155

LAMBERT, JOHN, Tech. Sales, Chevron Lubricants, P.O. Box 32140, Louisville,
KY 40232 800/822-5823
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LAMBERT, KEITH, Sales, Minesafe Electronics, P.O. Box 163, Sturgis, KY 42459
502/333-5581

LANCE, ULRICH O., Pros., Hemscheidt America Corp., P.O. Box 500, Pitts
burgh, PA 15230 412/787-7130

LANZEROTTE, JOHN, MineSupt., Monterey Coal Co.,P.O. Box 496, Carlinville,
IL 62626 217/854-3291

LARSON, JOHN C, Sales Rep., Michigan Industrial Lumber, P.O. Box 612,
Whiting, IN 46394 219/659-4255

LATTINA, ALAN, Serv. Engr., Centrifugal &Mechanical Industries, 201
President Str.,St. Louis, MO 63118 314/776-2848

LAUER, BRIAN, Territory Mgr., Roland Equipment Co., 5920 N. Lindbergh
Blvd., Hazelwood, MO 63042 314/731-1330

LAUR, KIRBY, Belt Mgr., Freeman United CoalMining Co., Rt. 148, Waltonville,
IL 62812

LAURENT, EDWARD L., Pres., Water &OilTechnologies, Inc., 52 Eastfield Rd.,
Montgomery, IL 60538

LAUZON, MARC, Land Rec. Spec., IL Dept. of Mines &Minerals, #2Coal
Development Pk., Carterville, IL 62918

LAWS, SAM, Prep Plant Mgr.,Cyprus AMAX Coal Co., P.O. Box 144,
Keensburg, IL 62852 618/298-2394

LEBLANC, TIMOTHY A.,District Sales Rep., Nalco Chemical Co.,514 EarthCity
Expressway, Earth City, MO 63045 314/739-4969

+ LEDVINA, C. T. (CHRIS), Old Ben Coal Co., 5415 N. Sheridan Rd., Suite 5511,
Chicago, IL 60640-1951 312/583-4050

LEE, JAMES, Mine Mgr., Freeman United Coal Mining Co.,108Timberridge,
Springfield, IL 62702

LEHMAN, BOB C, Purchasing Agent, Arclar Coal Co., P.O. Box 444, Harrisburg,
IL 62946

LEIGHTON, MORRIS W., Chief (Retired), ILState Geological Survey, 302
SherwinDr., Urbana, IL 61801 217/333-5111

LEMMONS, SHARON K„ Claims Mgr., Lynch CoalOperators Reciprocal Assn.,
P.O. Box 715, Terre Haute, IN 47805

LEMONS, ARLEY, Plant Engr.,SesserConcreteProducts Co., 702N. Park St.,
Sesser, IL 62884 618/625-6323

LENDRUM, SHAUN P.,SalesMgr., StamlerCorp., P.O.Box 307,Main &Stamler
Strs., Millersburg, KY 40348 606/484-3431

LESLIE, JOHN, Mkt., Syntech, 520 E. Woodruff, Toledo, OH 43624 314/532-
0443

LETSKY, CONNIE, Geologist, IEPA,2009MALLST.,Collinsville, IL 62234
618/346-5120

LEVANT1, WILLIAM, Safety Insp., Freeman United Coal Mining Co., P.O. Box
100, West Frankfort, IL 62896 618/932-2164

LEWIS, LAWRENCE L., Supv. of Realty/EDP Serv., Abandoned Mines Lands
Reclam. Council, 928 S. Spring, Springfield, IL 62704-2725 217/782-0588

LEY, JIM, Production Mgr., J&D Repower, Inc., 818-A South Land St., Harris
burg, IL 62946 618-253-4512

LEY, SANDI,Sec, J&D Repower, Inc., 818-A South LandSir., Harrisburg, IL
62946 618-253-4512

LIBENGOOD, HOMER, Project Mgr., MICON Products Intl., Inc., #25 Allegheny
Sq., Classport, PA 15045 412/664-7788
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LINDENSCHMIDT, TERRY, Field Sales, Baker-Bohnert/Service Group, P.O. Box
169003,Louisville, KY 40256-9003 502/634-3661

+ LINDSAY, GEORGE C., 7024 Melody Line, Fort Wayne, IN46804-2836
LINDSAY, MICHAEL, Shop Foreman, Freeman United Coal Mining Co., P.O.

330, Virden, IL 62690
LINDSEY, JAMES R., Mgr. of Ad minis., Kerr-McCee Coal Corp., P.O. Box 727,

Harrisburg, IL 62946 618/268-6584
LINK, WILLIAM R., Maint. Foreman, No. 1 Mine, Monterey Coal Co., RR#4,

Box 235, Carlinville, IL 62626
LITKA, ANTHONY, Program Mgr., Tecogen, Inc., P.O. Box 8995 , Waltham,

MA2254-8995 617/622-1330
LITTLEFIELD, KENNETH, Pres., B& L Industrial Systems, Inc., P.O. Box 1223,

Granite City, IL 62040 618/876-2128
LOESL, JOSEPH G., National Acct. Mgr., Coal, Illinois CentralRailroad, 455 N.

CityfrontPlaza Dr.,Chicago, IL 60611-5504 312/755-7903
LONGO, PETER, Mgr. Undergr. Sales, Frazer &Jones Co., P.O. Box 4955,

Syracuse, NY 13221 315/834-6413
LOUNSBURY, RICHARD E„ Environ. Adx-isor, MontereyCoal Co. (Ret.), P.O.

Box 675, Carlinville, IL 62626 217/854-3717
LOWDERMILK, SCOTT, VP,Gen. Mgr., PempekSystems, P.O. Box 2312, Weber

City, VA 24266 703/386-7806
LOWE, DIANNA,Secretary, Hillsboro CoalCo., P.O.Box 280, Hillsboro, IL

62049 217/532-3969
LOYD, RON, Purchasing Mgr., Lebco, Inc., P.O. Box 656, Benton, IL 62812 618/

439-6345

LUBBERT, RANDALL, Dragline TrainingCoord.,SlU-Coal Research Center,
MC4623, Carbondale, IL 62901 618/536-5521

* LUCAS, WALTER S., Vice Pres. (Retired), Sahara Coal Co., Inc., P.O. Box 816,
Harrisburg, IL 62946 618/252-1327

LUMM, D. K.,Grad Student, University of Kentucky, Dept. of Geological
Sciences, Lexington, KY 40506 606/257-1087

LUTZ, MICHAEL E.,Sales Engr., M. L. Industrial, #1 Chisholm Trail, Columbia,
IL 62236 314/343-2250

LYMAN, ROBERT M., Geologist, Sun Coal Company, 308Timberhill Ct.,
Knoxville,TN 37922

LYNN, JERRY A.,Sales Rep., Fabick Machinery Co.,P.O. Box 760, Marion, IL
62959 618/997-1881

LYON, DAVE, Res. Engr., Mine #25,Old BenCoal Co., 500 N. Du Quoin,
Benton, IL 62812 618/439-5296

LYTLE, JOHN M., Head, Minerals Engr. Sect., ILState Geological Survey, 615 E.
Peabody Dr., Champaign, IL 61820 217/244-8389

MACK, THOMAS E., Sales Engr., Halbach & Braun Industries, Rt. 4, Box 449,
Washington, PA 15301

MAHLER, JAMES W., Pres., Americoal Development Co.,50Jerome Lane,
Fairview Heights, IL 62208 618/394-2451

MALONE, JAMES (PAT), Pres., Jake's Tire Co., P.O. Box 670, Marion, IL 62959
618/997-9491

MALONEY, PAULA, Public Inform. Spec., SlU-Coal Research Center, MC4623,
Carbondale, IL 62901 618/536-5521
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+MANCI, SAMUEL L., Sales Rep., Long-Airdox Co., 618/438-3821
MANN, MIKE, Sr. Marketing Mgr., Brake Supply Co., Inc., P.O. Box 447,

Evansville, IN 47703-0447 812/479-6881
MANN, MITCH, Sales, Sollami Company, P.O. Box 627, Herrin, IL 62948 618/

988-1521

MANNING, RANDY, General Belt Service, Inc., P.O.Box 22,Benton, IL 62812
618/439-3718

MARCH, ELIZABETH, Public Infor. Officer, ILDept.of Mines & Minerals, 300
W.Jefferson,Springfield, IL 62791 217/782-0031

MARCUM, RONNIE, Vice Pres., IL Operations, Consolidation CoalCo.,P.O. Box
566,Sesser, IL 62884-0566 618/625-2041

MARKS, HARRY, Cust. Service, Diesel Mining Equip., Rt. 34 East, Galatia, IL
62935 618/268-4446

MAROSCHER, GUS, Exec. Vice Pres., Brautigam, 820 HendersonAve., Wash
ington, PA 15301 618/997-5060

MARTIN, BERNARD, State Mine Inspector, IL Dept. of Mines &Minerals, RR 2,
Boxl70A,Taylorville, IL 62568-9802

+MARTIN, CHARLES K. EDWARD, Mgr., Human Resources, EDS, , Earth City,
MO 63045

MARTIN, DARIN, Land Reclam. Specialist, IL Dept. of Mines & Minerals, #2
Coal Dev. Park, Carterv ille, IL 62918 618/985-6525

MARTIN, DEREK, Mech. Engr., Kerr-McGee Coal Corp., Rt. 142 S., Eldorado, IL
62930 618/268-6423

MARTIN, HARRY, Exec. Vice Pres, Westfalia Mining Progress, Inc., 255 Berry
Road, Washington, PA 15301 412/225-4049

MARTIN, J. NEIL, Co-Owner., Heartland Pump Rental &Sales, Inc., 102Brown
Str., Carterville, IL 62918 618/985-5110

MARTIN, JAMES W., MinePlana Engr., Freeman UnitedCoalMining Co.,P.O.
Box 100, West Frankfort, IL 62896 618/932-2164

MARTIN, MIKE, OutsideSales, Illinois Bearing Co., 3761 Sangamon Ave.,
Springfield, IL 62707-9728 217/529-8515

MATUSKA, DAN, Sr. Lubrication Engr., CenturyLubricants, P.O. Box 161,
Marion, IL 62959 618/997-2302

MAUCK, HARVEY B., (Retired), Deep Valley Coal Co., 1107 N. Logan Ave.,
Danville, IL 61832-2917 217/442-9157

MAURER, ROLF, Tech. Supp. Mgr., Coal Gas, Destec Energy, Inc., 2500 City
West Blvd., Suite 150, Houston, TX 77042 713/735-4454

MC ALLISTER, JIM,Sales Rep., Xteck, 2817 S.7th St.,TerreHaute, IN 47802
812/235-3222

MC BRIDE, DON,Supv., Training &Cert., IL Dept.of Mines& Minerals, 1401
JOHNSON, Johnston City, IL 62951

MCCALLISTER, CHARLES, SurfaceMaint. Foreman, Kerr-McGee Coal Corp.,
P.O. Box 727, Harrisburg, IL 62946 618/268-6584

MC CANN, MICK, Sales Rep., Illinois Bearing Co.,303Swan Ave.,Centralia, IL
62801-6128

MC CANN, RON, Reg. Mrktg. Mgr., Senstar Capital Corp., 301 Grant Street,
Pittsburgh, PA 15219 412/594-3003

MC CLINTICK, LARRY, Plant Manager, Eastern Electric Apparatus Repair Co.,
Inc., 1565 S. Vandeventer Ave., St. Louis, MO 63110 314/776-2344

MC COY, LARRY, Sr. Dist. Mgr., Esco Corp., 1017 GriggsSt.,Danville, IL 61832
217/446-2210
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MCCULLOUCH, TRACY, Accounts Receivable Clerk,Zeigler Coal Holding Co.,
50Jerome Lane, FairviewHeights, IL 62208-2015

MCDONALD, TERRY, Maint. Supv., CyprusAMAX Coal Co.,P.O. Box 144,
Keensburg, IL 62863 618/262-8937

MC DOUGAL, ELAINE, Hopcraft Electric, Inc., 606 Glen Crossing Rd., Glen
Carbon, IL 62034 618/288-7302

MC DOWELL, NEAL, General Mgr., Roland Machinery Co.,P.O. Box 2879,
Springfield, IL 62708 217/789-7711

MC FARLAND, JOHN, Gen. Maint. Supv., Old Ben Coal Co., RR1, Box 312A,
Benton, IL 62812 618/439-6025

MCGAHA, RAY, Vice President, Continental Conveyer &Equip. Co.,Inc.,P.O.
Box 400, Winfield, AL 35594 205/487-6492

MC GILL, BENNIE,Sales, SETCOSolid Tire & Rim, P.O. Box809, Idabel, OK
74745 405/286-6531

MCGOVERN, JEFF, Sales Rep., Power Techniques, Inc., 3812 Greenridge Rd.,
Alma, IL 62807 618/432-5354

MCGUIRE, BRIAN, Branch Mgr., American Excelsior Co., 2329 Chaffee, St.
Louis, MO 63146 314/993-5540

MC KAY, JEFFREY, Geotechnical Specialist, A.S.P. Enterprises,Inc.,1546
Fenpark Dr., Fenton, MO 63026 314/343-4357

MC LAUGHLIN, GENE, Sales,Hagendorn &Gannon Co.,550 Axministcr,
Fenton, MO 63026 314/349-3370

MC MAHAN, RONALD, President, Resource Data International, 1320 Pearl St.
#300, Boulder, CO 80302-5279 303/444-7788

MC NULTY,JAMES E.,Sr. Assoc.,Coal Industry Consultants, Inc., P.O. Box
4345, Wheaton, IL 60189-4345 708/858-8673

MC PEAK, CARLOS, District SalesMgr., Westfalia Mining Progress, Inc.,103E.
Perkins, Mt. Vernon, IL 62864

MC PEAK, ROBERT, Mgr. Materials& Admin., Americoal Development Co.,50
Jerome Place, Fairview Heights, IL 62208 618/624-3600

* MC REAKEN, C. DAYTON (WORM), (Retired), ZeiglerCoal Co., 701 E.4th St.,
West Frankfort, IL 62896 618/932-3378

MC WHORTER, "Judge", Gen.SalesMgr., Phillips MachineService,Inc., P.O.
Box 1245, Beckley,WV 25802-1245 304/255-0537

MELCHER, RICHARD W„ Chief Engr., Brushy Creek Coal Co., Inc., 4270 N.
America Rd., Galatia, IL 62935 618/252-B633

MELCHOR, M. JOSEPH, Senior V. Pres. / Engr.,Gunther-Nash Mining Con
struction Co., 2150 Keinlen Ave., St. Louis, MO 63121 314/261-4111

MELVIN,CALVIN, Maint. Supt., Kerr-McCeeCoal Corp., P.O. Box727,
Harrisburg, IL 62946 618/268-6584

MENSER, BO, Costain Coal Co.,Box 289, Sturgis,KY 42459
MERCKEL, NANCY, Payroll Clerk, Zeigler Coal Holding Co., 50Jerome Lane,

Fairview Heights, IL 62208-2015
MERIDETH, ELMO, Mgr.of Sales, Special MineServices, Inc., P.O. Box 188,

Country Club Rd., West Frankfort, IL 62896
MERLINO, FRED, Sales Mgr., J. H.Fletcher Co., P.O. Box 2187, Hungtington,

WV 25722 304-525-7811

MERRIFIELD, NEAL H., VP, Underground Ops., Freeman United Coal Mining
Co., P.O. Box 100, West Frankfort, IL 62896 618/932-2164

MESSMER, JOE, Acct. Executive, Azcon Corp., P.O. Box 616, Alton, IL 62002
618/413-3770
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MEYERS, AL, Environ. Protect. Spec, IL Dept. of Mines &Minerals, #2Coal
Development Pk.,Carterville, IL 62918

MIDGETT, DON,Sales, GauleySales Co.,P.O. Box 155, Providence, KY 42450
MILLARD, TIM,Sales,Central IllinoisSteel Co., Box 78,Carlinville, IL 62626
MILLER, JOHN J. (IKE), Mgr.-Sales/Service, Roberts &SchaeferCo., 120S.

Riverside Plaza, Suite400, Chicago, IL 60606 312/236-7292
MILLER, RICK, Sales Rep., Mohler Technology, Inc., P.O. Box 669, Boonville, IN

47601-0669 812/897-2900
MILLER, VICTOR A., Regional Mgr., WIKA Instrument, 519 Oak Park AVe.,

Watertown, KY 53094 414/261-0421
MILLERJR., RICHARD C., 1420Sheridan Road, Wilmette, IL 60091
MINER JR.,JAMES A., Pres.,Kerco, Inc., P.O.Drawer 665, Madisonville, KY

42431 502/821-2889
MINICHBAUER, ROBERT, Branch Mgr., Rudd Equipment Co.,4679 New

Baumgartner Rd., St. Louis, MO 63129 314/487-8925
MISSAVAGE, ROGER J., Asst. to the Dean, Engr., Southern IL University, 207 S.

7th St., Hcrrin,IL 62948 618/453-7744
MITCHELL, CARL, Reg. Mgr., Austin PowderCo., 400 N. Bluff Rd., Collinsville,

IL 62234-4149 618/344-3111
MITCHELL, WILLIAM, Gen. Mgr., St. Louis Div., Roland Equipment Co., 5920

N. Lindbergh Blvd., Hazelwood, MO 63042 314/731-1330
MOHLER, ERIC, Sr. Buyer, Americoal Development Co., 50Jerome Lane,

Fairview Heights, IL 62208 618/394-2400
MONARCH, DENNIS D., Division Mgr., Gooding Rubber Co.,1200 S. Blakely,

Benton, IL 62812 618/435-8104
MONTGOMERY, BOB, Mgr., Engr.Services, Kennamental, Inc., P.O. Box 231,

Latrobe, PA 15650 412/539-5342
MOORE, DON, DishLub. Engr., Texaco Lubricants Co.,1714 DeerTracks Trail,

2nd Floor, St. Louis, MO 63131 314/965-3341
MOORE, JOE, CostainCoalCo.,Box 289, Sturgis, KY 42459
MOORE, MARVIN R., Mine Engr.,Old Ben Coal Co., RR1, Sesscr, IL 62884

618/439-5204

MORGAN, GARY, Regional PartsMgr., Long-Airdox Co., 3206 W. DeYoung,
Marion, IL 62959 618/997-4335

MORGAN, GEORGE H.,Morgan &Associates, 401 Tyler Ave., Evansville, IN
47715-3243 812/476-4065

MORGAN, MARK S., Dist. Sales Mgr., J. H. Fletcher &Co.,411 E.GeigerSt.,
Morganfield, KY 42437 502/389-1626

MORK, JOHN W., Pres.&CEO, Gooding Rubber Co.,P.O. Box 729, La Grange,
IL 60525

♦MORONI, E. T. (GENE), (Retired), Old Ben Coal Co. (Retired), P.O. Box 477,
Herrin, IL 62948 618/942-5048

MORRISON, SCOTT D., Pres.& CEO, Commercial Testing & Engr. Co.,1919S.
Highland Ave., 210B, Lombard, IL 60148

MORRISON, TONY, Vice-Pres, Ford Steel Co., P.O. Box54, Maryland Heights,
MO 63043 314/567-4680

MORSE, RONALD E., Dir., IL EPA, 2309 W. Main, Marion, IL 62959
MORTON, R.C, Fuels & MiningContract Mgr.,PublicServiceof Indiana, 1000

E. Main, Plainfield, IN 46168
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MORVICH, JOHN, Mgr.Inventory Control, Americoal Development Co.,50
Jerome Lane, Fairview Heights, IL 62208 618/394-2400

MOSBY, ROGER C, Gen. Mgr., Cora Terminal, L.P., Rt. 1, Box 125, Rockwood, IL
62280 618/763-4798

MOTLEY, P. D., Marketing Mgr., Southern Explosives, Box 698, Glasgow, KY
42141

MOYERS, GLORIA, AccountsPayableClerk,ZeiglerCoal Holding Co.,50
Jerome Lane, Fairview Heights, IL 62208-2015

MULLINS, W. H., Consultant, Freeman UnitedCoal Mining Co. (Retired), 1019
Election Dr., Benton, IL 62812 618/439-3864

MURPHEY, LLOYD, Sales Mgr., LummezSalesCompany, 1059 Jennings Station
Road, St. Louis, MO 63137 314/867-8725

MURPHEY, MARY-ELLEN, Owner, Lummez Sales Company, 1059Jennings
Station Road, St. Louis, MO 63137 314/867-8725

MURPHY, E. LOUIS, Retired, 74Quail Valley, Princeton, WV 24740
MURRAY, ROBERT E.,32Cotswold Ln., Moreland Hills,Chagrin Falls,OH

44022

MUSKO, JR., MICHAEL J.,Sales,Fosroc, Inc.- Celtite Mining & Tunneling Div.,
Route 7, Box 453, Marion, IL 62959

MUTCH,DON, SafetyForeman,Freeman UnitedCoal Mining Co., P.O. Box 100,
West Frankfort, IL 628% 618/932-2164

MYERS, WARREN, DistrictSalesMgr.,Bridon American,1135 670th Place,
Downers Grove, IL 60516

MYLDER, CHUCK, Ex. Vice Pres., Index Industries, 1645 Eastern S.E., Grand
Rapids, MI 49507 616/245-0269

NALLEY, GARY, 3rd. Maint. Foreman, White CountyCoalCorp.,P.O. Box 457,
Carmi,IL 62821

NARUP, VIVIAN, Zeigler Coal Holding Co., 50Jerome, Fairview Heights, IL
62208

NASH, BILL, VicePres.Ops., Black DiamondCoal,R.R. 3, Box170A, Jasonville,
IN 47438 812/648-0008

NAVVROT, J.R., Assoc. Scientist, Southern IL University, Coop. Wildlife Res. Lab,
Carbondale, IL 62901-6504 618/536-7766

NEELY, ROD, Owner, Control Valve Service, P.O. Box9940, St. Louis, MO
63122 800/249-CVSI

NEILAN, PETE, Minesafe Electronics, P.O. Box 281, Sturgis, KY 42459
NELSON, JACK, Sales &Service Rep., Kennametal, Inc., 100 DameRd., Hanson,

KY 24213-9771

NELSON, LONNIE G.,Engr. Mgr., CyprusAMAX Coal Co.,P.O. Box 730,
Marion, IL 62959 618/982-2101

NELSON, W. JOHN, Senior Geologist, IL State Geological Survey, 615 E.
Peabody Dr., Champaign, IL 61820

NEMECEK, MONA L., Petroleum Geologist, IDNR-Div. Oil &Gas, 4849 Hillside
Ave., Indianapolis, IN 46205 317/251-1244

NEUBAUER, ROBERT J., , Consultant, 1008 S. ButternutCircle,Frankfort, IL
60423

NEWMAN, FREDERICK G., Consulting Geologist, R.R. 1, Box 151 A, Gillespie,
IL 62033 217/839-3297

NEWTON, WADE, Service Technician, Long Airdox Co., 3206 W. DeYoung,
Marion, IL 62959 618/997-4335
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NIEBRUEGGE, PAUL E., Sales, Hopcroft Electric, Inc., 606 GlenCrossingRd.,
Glen Carbon, IL 62034 618/288-7302

NIELSEN, CHRIS, Instructor, Rend Lake College, RR #1, Ina, IL 62846 618/437-
5321

NIENHAUS, CHRIS, Reg. Mgr., Interroll Corp,1207 Summerhavvk Lane, Fenton,
MO 63026 314/861-3500

NOAH, LARRY G.,Owner, Raben TireCo.,709S.Commercial, Harrisburg, IL
62946 618/252-8638

NOELSR., W. E. (BILL), Dis.SalesCons.,Long-Airdox Co., 3206 W. DeYoung,
Marion, IL 62959 618/997-4335

NOEL, JR., BILL, Dist. Manager, Long-Airdox Co.,3206 W.DeYoung, Marion, IL
62959 618/997-4335

NOLEN,JR., JACK, ServiceTechnician, Long-Airdox Co., 3206 W. DeYoung,
Marion, IL 62959 618/997-4335

NORMAN, MACK, Monitor, Benetech, Inc., P.O. Box 193, Freeburn, KY 41528
NORRIS, DALE, Prep. Plant Mgr.,Calatia Mine, Kerr-McGee Coal Corp., P.O.

Box 727, Harrisburg, IL 62946 618/268-6483
NORTON, GARY,Chief Internal Auditor, IL Dept. of Mines & Minerals, 300 W.

Jefferson, Springfield, IL 62791
O'BRYAN, DAVE, Consultant (Retired), Peabody Coal Co., R.R. 2, Box665,

Linton, IN 47441
O'CONNELL, DANIEL, Branch Mgr., Illinois Bearing Co., 3761 Sangamon Ave.,

Springfield, IL 62707-9728
O'DOWD, MICHAEL A., Engr., FLEXCO, 7313 Kohler Dr., Barnhart, MO 63012
O'KEEFE, A. (MIKE), Mine Mgr., Arch of Illinois, Inc., 11317 Crystal Springs Rd.,

Sparta, II 62286 618/443-4566
O'LEARY, WILLIAM, Land Reclamation Spec., IL Dept. of Mines & Minerals, #2

Coal Development Pk.,Carterville, IL 62918 618/985-6525
OTOOLE, HAROLD, Sales Engr.,CamberCorp., P.O. Box 11041, Pittsburgh, PA

15237 412/367-8626

OAKLEY, KEN, Sales, Fairmont Supply Co., P.O. Box1388,Mt. Vernon, IL
62864 618/244-5344

OAKS, STACEY,Purchasing Clerk, Americoal Development Co., 50 Jerome
Lane, Fairview Heights, IL 62208

OBENHAUS, MARK, Sales, Fabick Power Systems, 101 Fabick Dr., Fenton, MO
63026 314/349-5500

ODLE,JERRY, State Mining Inspector, ILDept.of Mines& Minerals, Rt.1, Box
58A, Thompsonville, IL 62890

ODLE, JOE, Sales Rep., Rudd EquipmentCo.,4679 New Baumgartner Rd.,St.
Louis, MO 63129 314/487-8925

OLDSEN, JOHN, Asst. VP - Sales, Jennmar Corp., 1330Old Freeport Rd.,
Pittsburgh, PA 15238

OLTZ, DONALD, Sr. Geologist & Head, EMRG, IL State Geological Survey, 615
E. Peabody Dr., Champaign, IL 61820 217/244-5116

OPOLKA, BRUCE, Warehouse Mgr.,PeabodyCoalCo., RR1, Box 135D,Marissa,
IL 62257 618/295-2374

ORLANDI, WILLIAMJ., Pres., Carbon Coal Co., 1525-35th Ave., Vera Beach, FL
32960 407/569-9756

OTT,PHILIP,StaffEngr., Freeman UnitedCoal Mining Co.,3805 Brandenshire
203,Springfield, IL 62704 708/297-3500
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OTTEN, MIKE, Parts Service Manager-Carterville, Roland Equipment Co., RR2,
Box220A,Carterville,IL 62918 618/985-3399

* PACE, E.MINOR, (Retired), Inland Steel Coal Co., 700 Lake ParkDr.,Mt.
Vernon, IL 62864 618/242-3144

PAGLIAI, PAUL, V. Pros., Lay's Mfg., Inc., P.O. Box 457,1121 S. 10th, Mt.
Vernon, IL 62864

PANNELL, DON, District Sales Mgr, CSE Corporation, 330-C Harper Industrial
Park,Beckley, VW 25801 304/255-0541

PAOLINI, ALFRED P., Dir., Mining Products, Jeffrey Mining Machinery Div.,
INDRESCO,274 E. 1st Ave., Columbus, OH 43201 614/297-3428

PARKS, RAY, Pres., J.H. Fletcher Co., P.O. Box 2187, Huntington, VW 25722
304-525-7811

PARR, DAVE, VicePres.,Decatur IndustrialElectric, P.O. Box 1188, Decatur, IL
62525 618/244-1066

PASCHEDAG, Dr. Ulrich,V.P. Marketing & Dev., Westfalia Mining Progress,
Inc., 255 Berry Road, Washington, PA 15301 412/833-9140

PASTOR, DENNIS, ProductSales Rep., Hancor, Inc., R.R. 3, Box 392, Pana,IL
62557 217/562-3435

PATEL, RAVJI M., Vice Pres., Roberts &Schaefer Co.,120S. RiversidePla2a,
Chicago, IL 60606 312/236-7292

PATTERSON, ANITA, Sec., Kerco, Inc., P.O. Drawer 665, Madisonville, KY
42431 502/821-2889

PATTERSON, BILL, Mgr.of Mines, Old Ben CoalCo., RR1, Box 166,
Pinckneyville, IL 62274 618/758-2323

PATTERSON, R.KEITH, Mgr. of Engr., Jeffrey Division of INDRESCO, Inc., P.O.
Box 387, Woodruff, SC 29388

PATTERSON, TOM,State Mine Inspector, ILDept.of Mines& Minerals,1670
Calatia Rd., Galatia, IL 62935

PATTON, KENNETH, Gen. Mgr., Mainline Power Products, P.O. Box 306,West
Frankfort, IL 62896

PAYNE, JOHN W.,Co-Owner.,Heartland Pump Rental&Sales, Inc., 102Brown
Str., Carterville, IL 62918 618/985-5110

PEAK, STEVE, St. Louis Branch Mgr., Commercial Testing & Engr.Co., P.O. Box
15932, St. Louis, MO 63114 618/439/7211

PEARLMAN, PHYLLIS, Secretary,Women in Mining,12400 Olive Blvd.,Suite
402, St. Louis, MO 63141

PEARSON, JOE, Vice Pres., Sales, Arclar Coal Co., P.O. Box 444, Harrisburg, IL
62946

PEEBLES, EVELYN, Trans. Supv.-IL, Franklin Coal Sales, 500 N. DuQuoin,
Benton, IL 62812

PENSONEAU, TAYLOR, Vice Pres., IL Coal Association, 212 S. Second St.,
Springfield, IL 62701 217/528-2092

PETERSON, EDWIN, Area Partner, Martin Engineering, One Martin Way,
Neponset, IL 61345

PETERSON,PATRICKJ., Sr. Mining Engr., Freeman United Coal Mining Co., PO
Box 100, West Frankfort, IL 62896 618/932-2164

PETTER, ROBERT P.(BOB), Pres., HenryA. PetterSupply Co., Box 2350,
Paducah,KY 42012-2350 502/443-2441

PHIFER, STEVEN C, Environ. Engr., Freeman UnitedCoal Mining Co., P.O. Box
100, West Frankfort, IL 62896 618/932-2164
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PHILLIPS, JIMMY D.,Exec. Vice Pres., Phillips Machine Service, Inc., P.O. Box
1245, Beckley, WV 25801 304/255-0537

PIEFER, KENT, Sales Rep, Woodruff Supply Co., Inc., P.O. Box 426,
Madisonville, KY 42431 502/821-3247

PIKE, ROCKY, Mgr., Maintenance, Kerr-McGec Coal Corp., P.O. Box 727,
Harrisburg,IL 62946 618/268-6584

PINCOMB, ART, Sr. Geologist, Rust Environmental and Infrastructure, 1240 E.
Diehl Rd., 5th Floor,Naperville, IL 60563 708/955-6669

PINTO, GREG, Envir. Prot. Engr., ILDept. of Mines &Minerals, 300W.Jefferson,
Springfield, IL 62791 217/782-4970

PIRCON, JOSEPH J., Pres. & CEO, Benetech, Inc., 1750 Eastwood Drive, Aurora,
IL 60506 708/844-1300

PIRCON, RON, Benetech, Inc., 1750 Eastwood Dr., Aurora, IL 60506 708/844-
1300

PISANESCHI, PETER R., Engr. Adv., MontereyCoal Co., P.O. Box 496,
Carlinville, IL 62626

PLATT, MARC, Reg. Sales Rep., Kuriyama of America, Inc., 1221 Landmeicr Rd.,
Elk Grove Village, IL 60007 708/228-0300

PLETKA, CHARLES S., Sales, Service Machine Co., P.O. Box 880, Barboursville,
WV 25504-0880 304/736-8933

PLETT,TERRY, Sales, Sivyer Steel, 225S.33rd St., Bettendorf, IA 52722 319-
355-1811

+POLING, GILBERT,
POLITO, MARCO A.,VicePres.Sales, B. P.TracyCo. (Div. Washington Mould),

P.O. BOX 518,Washington, PA 15301 412/228-2160
POLLACK, TOM,Owner & President, Associated Supply Co., P.O. Box 86, West

Frankfort, IL 62896 618/932-3114
POND, ROBERT A., VicePres., Frontier-Kemper Constructors, Inc., P.O. Box

6548, Evansville, IN 47712 812/426-2741
POPP, JOHN T., Geologist, MAPCO Coal, Inc., 2525 Harrodsburg Rd., #300,

Lexington, KY 40504-3331
PORTER, DICK, Division Pres., Austin Powder Co., 400 N. Bluff, Collinsville, IL

62234 618/344-3111
PORTER,JOHN B., Mining Engr., Old BenCoal Co., P.O. Box721, Coulterville,

IL 62237-9999 618/758-3089
POWLES, B. L.,TrafficTrans. Consult., Azcon Corp., P.O. Box 616, Alton, IL

62002 618/413-3770

PRESLER, DONALD, Mfgs. Rep., Don Presler & Assoc, 4501 Urbana Road,
Millstadt, IL 62260 314/567-6705

PRICE, TIM, Outside Sales Rep., Mcjunkin Corp., 3108Blackberry St., Mt.
Vernon, IL 62864 618/242-8272

PRIOR, GINGER, Pres., General Belt Service, Inc., P.O. Box 22, Benton, IL 62812
618/439-3718

PRIOR, IVAN, General Belt Service, Inc., P.O. Box 22, Benton, IL 62812 618/
439-3718

PRIOR, MATT, General Belt Service, Inc., P.O. Box 22, Benton, IL 62812 618/
439-3718

PRITCHETT, RODNEY R., Sales Mgr., Du Quoin Iron &Supply Co., P.O. Box
181, DuQuoin, IL 62832 800/535-5157

PTASNIK, LEE, Pres., Mine & Process Service, Inc., P.O. Box484, Kewanee, IL
61443 309/852-6529
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PUCKETT,RANDY,Vice Pres. Sales, Lebco,Inc., P.O. Box656, Benton, IL 62812
618/439-6345

PURNELL, MICHAEL, Coal Res. & Development, ILDENR, 325W. Adams,
Room300,Springfield, IL 62704-1892 217/782-6370

QUAM, R. ERIC, Mgr.of Engr., Old Ben Coal Co.,500 N. Du Quoin,Benton, IL
62812 618/435-8176

RABEN, TOM, Owner/Pres., Raben Tire Co., 2100 N. New York Ave., Evans-
ville, ILN 47711 812/424-9600

RAINES, GARY, Mgr. Reclamation, ConsolidationCoalCo., P.O. Box 566,Sesser,
IL 62884 618/625-2041

RALPH, DOUG, Sales Coord., Morgantown Machine & Hydraulics, P.O. Box
191, Nashville, IL 62263 618/327-3095

RALSTON, DAVID S.,Agronomist,Cyprus AMAX Coal Co., 20 N.W. FirstSt.,
Evansville, IN 47708 812/421-3983

RAMER,RALPH W., Pres., Screenco, Inc.,3003Brainard Rd., Peppcrpike, OH
44124 800/323-0606

RAMIREZ,MIKE, Mgr.Prep Plants,Old Ben Coal Co.,500N. DuQuoin St.,
Benton, IL 62812 618/435-8176

RAMSEY, DANNY R., Mine Mgr,Mine26,Old Ben Coal Co.,500 N. Du Quoin,
Benton, IL 62812 618/439-5360

RAUZI, KEN, Dist. Mgr., ILL-MO WeldingProductsCo., P.O. Box 2219, Mt.
Vernon, IL 62864 618/242-8716

REA, RICHARD, Mgr. FuelAcquisitions, Tennessee ValleyAuthority, 1101
Market Str., Chattanooga, TN 37402 615/751-2651

READY, DALE, Owner, Ready Drilling Co.,R.R. 1, Box 201B, Mason, IL 62443
618/238-4306

REED, CHARLES E., Vice Pres., Kerco, Inc., P.O. Drawer 665, Madisonville, KY
42431 502/821-2889

REES, BEN H.,Sales, Rees Mine Supply Sales, Inc., P.O. Box 296, DuQuoin, IL
62832

REEVES,JEFF, KY Sales & Service, American Mine Tool Co., 2350 Anton Road,
Madisonville, KY 42431

REIDELBERGER, JIM, Pres., Midwest Drives, 4000 Ind. Dr., St. Peters, MO
63376 314/928-9555

REILLY, MICHAEL K., Chairman &CEO, Zeigler Coal Holding Co.,50Jerome
Lane, Fairview Heights, IL 62208 618/394-2401

REILLY, WILL, Gen. Mgr., American Longwall Rebuild, Inc., 1250 Industrial
Park Rd., Bristol, VA 25201

REIMER, BOB, Sales Rep., Fabick Machinery Co., Box 760, Marion, IL 62959
618/997-1881

RE1NERTSEN, DAVID L., Senior Staff Geologist, EmeritusEmeritus, IL State
Geological Survey, 615 E. Peabody Dr., Champaign, IL 61820 217/333-7372

RESNIK, WILLIAM L., Sales Rep.-Marion Div., Birmingham Bolt Co., 809 Skyline
Dr., Marion, IL 62959 618/993-2611

REYNOLDS, MARK, Regional Sales Mgr., Georgia Duck &Cordage Mill/Long
Air, 2757 BrightonCt.,Geneva, IL 60134

RICE, C. ARTHUR, Adminis. Asst., IL Dept. ofMines &Minerals, 503 E. Main
St., Benton, IL 62812

* RICE, FRED, (Retired), Peabody Coal Co., 202 Miller St., Beaver Dam, KY 42320
RICE, JIM, Pres., Southern IL Retreading, Hwy. 51 South, DuQuoin, IL 62832

618/542-4741
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RIGDON, BOB, SalesManager, FlandersElectric of Illinois, 1000 N. Court St.,
Marion, II 62959 618/993-2681

RIGGS, LLOYD E., Maint. Supv, Cyprus AMAX Coal Co,Box 144, Kecnsburg,
IL 62852 618/298-2394

RILEY, LARRY, Catalog Admin, Peabody Development Co, 301 N.Memorial
Dr, St. Louis, MO 63102 314/342-7666

RILEY, ROY, Sales, J&R Manufacturing Co, Rt. 2,Box 173F, Bluefield, VA 24605
703/322-5431

RIMSTIDT, DAN, Fuels Procure. Mgr, PSI Energy, Inc., 1000 E. Main St,
Plainfield, IN 46168 317/838-1864

RING, JEFF, Buyer, Americoal Development Co, 50 Jerome Line, Fairview
Heights, IL 62208 618/394-2400

RIPP, BRYAN, Geological Engr, Weir Internl. Mining Consults. Ltd, 2340 River
Road, Suite 203, Des Plaines, IL 60018 708/297-3500

ROBBINS, DENNIS, Surface Maintenance Supt, Kerr-McGee CoalCorp, P.O.
Box 727, Harrisburg, IL 62946 618/268-6592

* ROBERTS, E. H, (Retired), 6 Lincoln Drive, Mt. Vernon, IL 62864
ROBERTSON, JOE A, SURVEYOR, IL Mine Subsidence Insurance Fund, 4

Executive Dr, Suite 4, Fairview Hts, IL 62208 618/624-3350
ROBINSON, MARK, Plant Manager, Eagle Seal Mine Sealant, P.O. Box 283,

McLeansboro, IL 62859 618/643-2588
ROBINSON, MARY, EagleSeal MineSealant, P.O. Box 283, McLeansboro, IL

62859 618/643-2588

ROBINSON, ROGER D, Product SupportMgr, Construction Machinery Corp,
P.O. Box 97, Marion, IL 62959 618/993-2299

ROBISON, RONALD, Supv, Experimental Mine, Universityof Missouri, Rolla,
226 McNutt Hall, Rolla, MO 65401 314/341-4753

ROGERS, JOEC, Purchasing Agent,BrushyCreek Coal Co, Inc.,4270 N.
America Rd, Galatia, IL 62935-9694

ROHDE, C. M. (CHUCK), Dist. Mgr, Continental Conveyer &Equip. Co, Inc.,
P.O. Box 2507, Mt. Vernon, IL 62864

ROMAN, GEORGE H, Mining Information Services, 29N. Wacker Dr, Chicago,
IL 60606

RONALD, GARY, Surface Mgr, Freeman United Coal Mining Co, Box337,
Virden, IL 62640

ROOF, JEFF, Warehouse Mgr, Lakeshore MiningEquip.Corp, Industrial Park
Rd. RR4, Benton, IL 62812 618/435-4422

ROPER, ROGER D, MineSupt, Old Ben CoalCo, Rt.1, Box 759, Sesser, IL
62884 618/439-5201

ROR1CK, ANDREW H, Forest Geologist, Shawnee National Forest, 901 S.
Commercial, Harrisburg, IL 62946 618/253-7114

ROS, TONY, Sales Engr, Hagedorn &Gannon, 550 Axminister, Fenton, MO
63026 314/349-3370

ROTH, AL,Mgr. of Engr, Cyprus AMAX Coal Co, P. O. Box 144,Kecnsburg, IL
62852 618/298-2394

ROTTGERING, JOHN, Supv, Henry A. Petter Supply Co, 117S. First, P.O. Box
2350, Paducah, KY 42001 502/443-2441

ROTTMAN, BERNARD, RegulatoryAffairs Mgr, Black BeautyCoal Co, P.O.
Box 312, Evansvillc, IN 47702 812/665-7881
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ROTZ, SCOTT, Mgr., Repair Services, Decatur Industrial Electric, P.O. Box 1188,
Decatur, IL 62525 618/244-1066

ROWLAND, STEVE S., Gen., Mgr., Galatia Mine, Kerr-McGec Coal Corp., P.O.
Box 727, Harrisburg, IL 62946 618/268-6584

ROWLEY, LARRY W., Mfg., Mining Controls, Inc., P.O. Box 1141, Beckley, WV
25801 304/252-6243

ROYE, STEVE, Maint. Foreman,Kerr-McGee Coal Corp., P.O.Box 727, Harris
burg, IL 62946 618/268-6584

RUCH, RODNEY R., Assist Branch Chief, Mineral Res.& Engr., ILStateGeologi
calSurvey, 615 E. Peabody Dr., Champaign, IL 61820 217/244-2431

RUDZINSKI,JOE,Sales, Tabor Machine Co., Box3037 Bluewell Station,
Bluefield,WV 24701 304/327-2431

RUPPEL, TOM, Somerville Coal Mining Corp., 2310 Decker Dr., Vincennes, IN
47591

RUSYNIAK, JOHN, Acct. Mgr., Reliance Electric Co., 467 Fox Trail Drive, Lake
St. Louis, MO 63367 314/625-2206

RUTLAND, RANDY,Vice Pres., Construction Machinery Corp., P.O. Box 97,
Marion, IL 62959 618/993-2299

RYAN,JAMEST., Vice Pres., Freeman United Coal Mining Co., Ill Airway
Drive, Marion, IL 62959 618/997-7608

RYAN JR.,JOHN T.,Chairman of Exec. Comm.,MineSafetyAppliances Co.,
P.O. Box 426, Pittsburgh, PA 15230 412/967-3272

* SADLER, THOMAS B., (Retired), Old Ben Coal Co. (Ret.), RR2, Box 00, Benton,
IL 62812-9802 618/439-4945

SAILLIEZ, GASTON, Warehouse, Truck Driver, Fansteel VR/Wesson, P.O. Box
511, West Frankfort, IL 62896

SANCHEZ,R. RAYNETTE, Buyer, MontereyCoalCo., P.O. Box 496, Carlinville,
IL 62626 217/854-4221

SANDBERG, CHARLES, State ProgramMgr.,OSMRE, 511 W.Capitol #202,
Springfield, IL 62704 217/492-4495

SANDERS, BILL, State Mine Inspector, ILDept. of Mines& Minerals, 308 W.
Parker, Apt. A, Pinckneyville, IL 62274

SANDERS, NEDA, Legis. Liaison, ILDept.of Mines & Minerals,503E. Main St.,
Benton, IL 62812

SANDUSKY, EARL E.,Field Rep., JoyTechnologies, Inc., Box 73,Benton, IL
62812 618/439-6409

SANTOPIETRO, MARK, Chemist, KennedyMetal Products, P.O. Box 138,
Taylorville, IL 62568 217/287-7231

SARVER,BARRY, Factory Rep., J&R Manufacturing Co., Rt. 2, Box173F,
Bluefield,VA 24605 703/322-5431

SATTERFIELD, STEVE, Illinois Land Mgr.,Old Ben Coal Co.,500 N. Du Quoin,
Benton, IL 62812 618/435-8176

SAUNDERS, ALAN, MineEngr., White County CoalCorp., P.O. Box 457, Carmi,
IL 62821 618/382-4651

SAWYER, THOMAS H., Owner, Tom Sawyer Electric Sales, Inc., P.O. Box 921,
Marion, IL 62959 618/997-4735

SAXTON, BOB, Sales &MarketingMgr.,American Mine Research, Inc.,P.O. Box
234, Rocky Gap, VA 24366 703/928-1712

SCHARP, ROBERT C, Pres. Operations, Kcrr-McGee CoalCorp.,P.O. Box 25861,
Oklahoma City, OK 73125 405/270-2591
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SCHAUBLE, ROY, National Acct. Mgr.-Mining, Texaco Lubricants Co., 1714
Deer Tracks Trail, 2nd Fl, St. Louis, MO 63131 314/965-3341

SCHERRER, JOHN C, Midwest Mgr., Guyan Machinery Co., 226 E. 9thSt.,
Owensboro,KY 42303

SCHMEIDERER, MARJORIE, Consultant, 2051 Beckman Rd., RRI, Lenzburg, IL
62255 618/295-2374

SCHMITZ, SCOTT, Supv. Land Reclaim, IL Dept. ofMines &Minerals, 300 W.
Jefferson St., Suite 300, Springfield, IL 62791

SCHNAKE, J.STEVE, Project Mgr., OldBen Coal Co., 500 N. DuQuoin St.,
Benton, IL 62812-1224 618/435-8176

* SCHONTHAL, JOSEPH, Pres., J. Schonthal &Assoc., Inc. (Retired), 1220
Rudolph, Apt. 2N, Northbrook, IL 60062 618/480-7359

SCHROEDER, JOE, Sales Engr., Industrial Process Equip., P.O. Box 2800 Locust
St., St. Louis, MO 63103

+SCHUBERT, R. R.,Vigor & Billings, P.O. Box 1239, Ashland, KY 41101
SCHULTZ, WALLY, Mgr. Contracts Adminis., Americoal Development Co., 50

JeromeLane,Fairview Heights, IL 62208 618/394-2400
SCOLAN, TOM, Product Mgr., Hummer ofNaperville, 3300 Ogden, Lisle, IL

60532 708/505/8282
SCOTT, ALAN, Section Foreman, White County Coal Corp., P.O. Box 457,

Carmi, IL 62821 618/382-4651
SCOTT, JAMES J., Pres.,ScottM.T.S., Inc.,HCR33,Box 36, Rolla, MO 65401

314/364-4008
SEAMAN, GEORGE, Res. Engr., OldBen Coal Co.,500 N. Du Quoin,Benton, IL

62812 618/439-5265
SEAVERS, WAYNE, MineSurveyor, Old Ben CoalCo.,8269 Knox Road,West

Frankfort, IL 62896-9802 618/937-1220
SEAY, BILL, Sr.Buyer, Americoal Development Co.,50Jerome Lane, Fairview

Heights, IL 62208 618/394-2400
SEBASTIAO, A. BUDDY, Mgr. ofMarketing, Centrifugal &Mechanical Indus

tries, 146 President Street, St. Louis, MO 63118 314/894-1711
SERADERIAN, PASCAL,Pres., Hutchinson, Inc./Raben Tire, 460 Southard Str.,

Trenton, NJ8638
SEVIM, HASAN, Assoc. Prof., Southern IL University, Dept. ofMining Engr.,

Carbondale, IL 62901
SHANKS, ROBERT W., Pres., Arch ofIllinois, Inc., P.O. Box 308, Percy, II 62272

618/497-2141

SHARP, STEPHEN E.,Supt.,CutlerMining Co.,Route 4, Box 347, Benton, IL
62812 618/439-4108

SHAULIS, JERRY, Sales Mgr.,Gauley SalesCo.,P.O. Drawer C, Hico, WV
25854 304/568-5201

SHEFFER, JERRY, Constr.Supv., Peabody CoalCo., 627 S.Morgan St.,
Morganfield, KY 42437

SHELBY, BARRY C, Owner,Shelby Spray Systems, P. O. Box 24,Greenville, KY
42345 502/338-4476

SHIELDS JR., MARVIN, Vice Pres., Engr., TaborMachine Co.,Box 3037, Bluewell
Station, Bluefield, WV 24701 304/327-2431

+ SHIMKUS, ERVIN L.,SafetyMgr., PeabodyCoal Co.,609Christopher Lane,
New Baden, IL 62265-2002
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* SHOCKLEY, RICHARD R., Director, ILCleanCoal Institute, P.O. Box 8,
Carterville, IL 62918-0008 618/985-3500

SHREWSBERRY, JOE, Sales Engr., American Mine Research, Inc., P. O. Box 234,
RockyGap, VA 24366 703/928-1712

SHULTZABARGER, TIM, Acct. Rep., DuPont, 7221 Rucker Rd.#1, Henderson,
KY 42420

SHUMATE SR., MACK H., Sr. V. P./Engr. &Plan. (Retired), Zeigler Coal Co.,
6425 Longmeadow, Lincolnwood, IL 60646 708/677-6198

SIEMGLUSZ, MARY E., Sr.Engineer, Marston &Marston, Inc., 13515 Barrett
Pkwy. Dr., St. Louis, MO 63021 314/984-8800

SIGMUND, DALE E,Pres., Sligo, Inc., Box 171,140 E. Prairie Ave., St.Louis, MO
63166 314/231-3050

SIHLER, STEVE, Acct. Mgr., Texaco Lubricants Co.,1714 Deer Tracks Trail,St.
Louis, MO 63131 314/965-3341

SILLIMAN, BOBBY, Sales Engr., A. L. Lee Corporation, POBox 2370, Mt.
Vernon, IL 62864

SILVERMAN, MARC S., Mgr.-Geologic Services, Peabody Development Co.,301
N. Memorial Dr., St. Louis, MO 63102 314/342-7652

SIMMONS, STEVE, Office Mgr., Mainline PowerDiv., J. H.Service Co., Inc., P.O.
Box 306, West Frankfort, IL 62896

* SIMON, JACK A.,Retired ChiefEmeritus, IL StateGeological Survey,502 W.
Oregon, Urbana, IL 61801 217/367-3462

SIMPSON, JAMES M., Supt., Spartan Mine, Old Ben CoalCo.,P.O. Box I,Sparta,
IL 618/758-2312

SIMS, STEVE, Parts Mgr.,ConstructionMachineryCorp., P.O. Box 97,Marion, IL
62959 800/993-2299

SINK, BARRY F.,Supv., Project Engineering, Old Ben CoalCo.,500 N. DuQuoin,
Benton, IL 62812 618/435-8176

SITTER, PHILLIP, Chief Fiscal Officer, IL Dept.of Mines& Minerals, 300W.
Jefferson, Springfield, IL 62791 217/782-6791

SKILLINGTON, DAN, Acct. Mgr., Texaco Lubricants Co., 1714 DeerTracks Trail,
St. Louis, MO 63131 314/965-3341

SLACK, CLAYTON F.,Pres. (Retired), CLUES Corp., 1602 Matthew Lane,
Marion, IL 62959 618/992-6988

SLATE, STEVE D., Factory Rep., J&R Manufacturing Co., Rt.2, Box 173F,
Bluefield, VA 24605' 703/322-5431

SLEDGE, CAROL, OfficeMgr.,JoyTechnologies, Inc., #4 Industrial Park, Mt.
Vernon, IL 62864 618/242-3650

SLOAN, WALTER E., (Retired), 1885 Linneman Rd., Cincinnati, OH 45238
SLOAT, DAVIDG„ Sr. Mech. Proj. Engr., Sargent & Lundy, Inc., 55 E. Monroe

St., Chicago, IL 60603-5780 312-269-2784
SLYGH, PHIL,MineSalesRep., Raben TireCo.,709 S.Commercial St., Harris-

burg, IL 62946 618/252-8638
SMART, MICHAEL, Cen Mgr., FranklinCo. Mines, Old Ben Coal Co., 500 N.

DuQuoin St., Benton, IL 62812 618/435-8176
SMITH, CECIL, Maint.Supv. Mine21,Old Ben CoalCo., P.O. Box 346,Benton,

IL 62812 618/439-6792
SMITH, GREG, Territory Mgr., PLEXCO, 1050 Busse Rd., Suite 200, Bensenville,

IL 60106-1000 708/350-3727



ACTIVE MEMBERS 157

SMITH, GREGORY C., Vice Pros, Geology, Stagg Engineering Services, Inc., P.O.
Box 7028,Cross Lanes, WV 25336 304/776-6660

SMITH, HOWARD, Parts &Service Rep, Fabick Machinery Co, P.O. Box 760,
Marion, IL 62959 618/997-1881

SMITH, LINDA, Accounts Payable Clerk, ZeiglerCoal Holding Co,50 Jerome
Lane, Fairview Heights, IL 62208-2015

SMITH, MICHAEL J„ Director ofEngr, Zambrana Engineering, Inc., 710 N.
Tucker, Suite 601,St. Louis, MO 63101 314/244-4744

SMITH, SHANNON K, Sales, Mgr, S&SUmthane, Inc., Rt. 185, Farina, IL
62838

SMITH, SONNY, S&S Distributors, P.O. Box 186, Farina, IL 62838 618/245-
6476

SMOCK, PAUL, Supt. Undergr. Ops, Brushy Creek Coal Co, Inc., 4270 N.
America Rd, Galatia, IL 62935-9694 618/252-8633

SNEED, DWIGHT L, Material Recovery Supv, Americoal Development Co,50
Jerome Lane, Fairview Heights, IL 62208 618/394-2482

SNYDER, DUKE, Dist. Mgr,Morgantown Machine &Hydraulics, P.O. Box 191,
Nashville, IL 62263 618/327-3095

SNYDER, JOHN, Maint. Supt, Brushy Creek Coal Co, Inc., 4270 North America
Rd, Galatia, IL 62935 618/252-8633

SOLLAMI, JIM, Vice Pres, Sollami Co, P.O. Box 627, Horrin, IL 62948 618/988-
1521

SOLLAMI, PHILLIP, Pres, Sollami Co, P.O.Box 627, Herrin, IL 62948 618/988-
1521

SORRELL, SHERWOOD W, (Retired), Peabody Coal Co. (Retired), 201 Joseph
Dr, Fairview Heights, IL 62208 618/632-4395

SOWELL, JERRY, Sales, Dayco Corp, 403 Blue Bird St, Troy, IL 62294 618/667-
2971

SPEDDING, PAUL, Reg. Sales Mgr, Meco Belts/American Longwall, P.O. Box
102, Whittington, IL 62897 618/629-2402

SPENCER, JOHNE, Sales Rep, Patterson, 835 Twin PineDr, St.Louis, MO
63122 314/965-0770

SPINDLER, DEAN, Reclam. Specialist, IL Dept. of Mines &Minerals, P.O. Box
10197,Springfield, IL 62791-0197

SPIVEY, JOSEPH S, Pres, IL Coal Association, 212 S. 2nd St, Springfield, IL
62701 217/528-2092

SPOTTE, WALTER V, Pres, Lincoln Hydraulics, Inc., 20Museum Rd, Washing
ton, PA 15301-6134 412/222-2700

SPRAGUE, JIM, SalesRep, TheSollami Co, P.O.Box 627, Herrin, IL 62948
SPRESSER, ROGER, StateMineInspector, IL Dept. of Mines &Minerals, 47 Illini

Drive, Taylorville, IL 62568
SPURLING, GARY A, Asst. to Pres, Jack Kennedy Metal Prods. &Bldgs, Inc.,

P.O. Box 138,Taylorville, IL 62568 217/287-7231
SROGI, ART, Application Spec, WINCO, Inc., 225 Western Dr, Chesterfield, IN

46017 317-378-5035

SROGI, WIN, Pres, WINCO Sales, P.O. Box 251, Chesterfield, IN 46017
STAGG, ALAN K, Pres.-Principal Geol, Stagg Engineering Services, Inc., P.O.

Box 7028, Cross Lanes, WV 25356-0028 304/776-6660
STANLEY, JERRY, Survey Party Chief, Freeman United Coal Mining Co, P.O.

Box 100, West Frankfort, IL 62896 618/932-2164
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STATLER, DAN, Reg. Sales Mgr., Kennametal, Inc., P.O. Box 231, Latrobe, PA
15650 412/539-5342

STEELE, DEREK JOHN, Principal, Dames &Moore, 7717 Stonehenge Dr.,
Cincinnati, OH 45242 513/651-3440

STEELE, TOMMY JOE, Safety Mgr., White County Coal Corp., P.O. Box 457,
Carmi, IL 62821 618/382-4651

STEEPLE, JIM, Product Mgr., Bunkers, American Longwall, Inc., 13Hillcrest,
Pittsburgh, PA 15202 412/766-4243

STEIMEL, BOB, Mgr. Sales, S. Cohn &Son, Inc., RR#4, Box 353A, Washington,
IN 47501

STEINKE, MICHAEL P., Mgr. MRO Acquisition, Americoal Development Co., 50
JeromeLane, Fairview Heights, IL 62208 618/394-2400

STEINKE, MIKE, Sales, Sligo, Inc., 140 E. Prairie Ave., St.Louis, MO 63147 314/
231-3050

STEPHENS, KEVIN, Mgr., S. Cohn &Son, Inc., RR #4, Box 353A, Washington, IN
47501

STERNER, ROBERT M., Staff Mine Engr., Kerr-McCee Coal Corp., P.O. Box 727,
Harrisburg, IL 62946 618/268-6582

STEWARD, LARRY, Dir. Materials Management, Peabody CoalCo.,P.O.Box
1990, Henderson, KY 42420-1990 502/827-6901

STEWART, J.R.(BOB), Sales, Better Belt Wiper Service, Inc., P.O. Box 485,
Royalton, IL 62983 618/984-2074

STEWART, MICHAEL, SalesMgr.,K&E Technical, Inc.,Box 165, West Frankfort,
IL 62896

STILLEY, RICHARD, SurfaceMin.Prod. Spec, Century Lubricants, P.O. Box 161,
Marion, IL 62959 618/997-2302

STOKER, STEVE, Mgr., MMS, 21 CountryLakes Lane, Waterloo, IL 62298-2901
STOMBERSKI, TOM, Regional Mgr., Kiefer Electrical SupplyCo.,RR#3, Rend

City Rd., Benton, IL 62812 618/724-2415
STREET, HOMER, Opers.Mgr., Heintzmann Corp., P.O. Box 301, Cedar Bluff,

VA 24609 703/9643-7413
STROTHMANN, KRIS, Sales Rep., Kennametal, Inc., P.O. Box 231, Latrobe,PA

15650 412/539-5342
SUBLETTE, WILLIAM F.,SalesMgr.,HemscheidtAmerica Corp., 115Industry

Dr. P.O. Box500, Pittsburgh, PA 15230 412/787-7130
SUBOLESKI, STANLEY C, A. T. Massey Coal Co., P.O. Box26765,Richmond,

VA 23261 814/867-7882
SUMMERS, KEITH, A/R & Billing Supv.,ZeiglerCoal Holding Co., 50Jerome

Lane, Fairview Heights, IL 62208-2015
SUMMERS, MARY J.,Secretary,ILDept. of Mines &Minerals,503E. Main St.,

Benton, IL 62812

TABOR, HOLLIS, Pres., Norris Screen, 403 S. Wickham Ave., Princeton, WV
24740 304/487-2478

TABOR, LINDY, Pros., Tabor Machine Co., Box 3037, Bluewell Station, Bluefield,
WV 24701 304/327-2431

TAIE,DARRELL, Reg.SalesMgr.,Laffey EquipmentCo., P.O. Box 16285, St.
Louis, MO 63105

TALBERT, TIM, Production Mgr., A. L.LeeCorporation, P.O. Box 2370, Mt.
Vernon, IL 62864
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TASSA, JOHN, Mgr.-Anchorage Sys., DuPont Co., Hoffman Rd., Falling Waters,
WV 25419

• TAUCHER, R. A., (Retired), ConsolidationCoalCo., 20 Patton Dr., Pinckneyville,
IL 62274 618/357-5173

TAYLOR, GAIL, CIS Spec., ILState Geological Survey,615E. Peabody Dr.,
Champaign, IL 61820 217/244-6949

TAYLOR, JIM B., Special Account Adminis., Continental Conveyer & Equip.
Co., Inc., Box 400, Winfield, AL 35594 205/487-6492

TAYLOR, JIMMIE, Lab Mech. Exp.Mine, Universityof Missouri, Rolla, 226
McNutt Hall, Rolla, MO 65401 314/341-6406

TAYLOR, MARK S., Mgr,Minesafe Electronics, P.O. Box 163, Sturgis, KY 42459
502/333-5581

TAYLOR III, LLOYD W., CentralDiv.Mgr., Commercial Testing &Engr.Co.,
16130 Van Drunen, South Holland, IL 60473 618/439/7211

TEISA, EMILJ., R.R. 1, Box5, Coffeen, IL 62017 217/534-2275
THEYS, TERRY, Engr.Supv., Cyprus AMAX Coal Co., P.O. Box 144, Keensburg,

IL 62852 618/298-2394
THOMAS, CHRIS, Asst. Branch Mgr.,Commercial Testing & Engr. Co., P.O. Box

752, Henderson, KY 42420 502/827-1187
THOMAS, JOE, Sales Mgr., Voest Alpine, 4853 Campbell's Run, Pittsburgh, PA

15205 412/787-7527

THOMASSON, EDWIN M.,Adjunct Assist. Prof., SIU Dept. Mining Engr., RR1,
Box 399, Carbondale, IL 62901

THOMPSON, FRED, Sales Rep., Hydrodynamics Corp., 1420 N.Stockwell Rd.,
Evansville, IN 47715

THOMPSON, KRISTIE K., Buyer, Kerr-McCee CoalCorp., P.O. Box 727, Harris-
burg, IL 62946 618/268-6584

THOMSON, MICHAEL L.,Gen.SalesMgr., Fosroc, Inc.- Celtite Mining &
Tunneling Div., P.O. Box2600, Georgetown, KY 40324 502/863-6800

THOROCOOD,STEVE, Div.Gen. Mgr., American Longwall Rebuild, Inc.,1250
Industrial Park Rd., Bristol, VA 24201

TIEN,JERRY, Assist. Prof., Universityof Missouri, Rolla, 226McNutt Hall, Rolla,
MO 65401 314/341-4753

TILLSON JR., CHARLES B., Consultant, 1920 SE32nd Terr.,Cape Coral, FL
33904-4429 813/945-3071

TOLBERT, DARYL, Gen. Foreman,Kerr-McCee Coal Corp., P.O. Box 727,
Harrisburg, IL 62946 618/268-6584

TOMPKINS, DAVE, Indus. Tire Market Mgr., Hutchinson Co., 460Southard St.,
Trenton, NJ8638 609-394-1010

TORRES, JOHNNY P., Environ.Engr., Archof Illinois, Inc., P.O. Box 308,Percy,
IL 62272 618/497-2141

TOWERS, RICK, Pres., Towers Mine Tool, Inc., Box133,Christopher, IL 62822
618/724-4967

TOWERS,TOM, Consultant, Towers Mine Tool, Inc., Box133,Christopher, IL
62822 618/724-4967

TRACY, BILL, Sales Rep., M&S Fire&Safety, P.O.Box 4348, Evansville, IN
47724 812/424-3863

TRAVELSTEAD, CHAS., Pres., Eidson Steel Products, 8301 Broadway SE,
Albuquerque, NM 87105 505/873-0160
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TREVVORCY, COLIN, Geologist, IL State Geological Survey, 615 E. Peabody Dr.,
Champaign, IL 61820 217/244/2422

TRIPLETT, THEODORE L.,Civil Engr.,TwinCities Res.Center, 5629 Minnehaha
Ave. S., Minneapolis, MN 55417

TROWBRIDGE, MARK, Sales, Kcrco, Inc., P.O. Drawer 665, Madisonville, Ky
42431 502/821-2889

TRUE, RANDY, Sales Rep, R&H Service &Supply Co., P.O. Box 250,
Carterville, IL 62918 618/985-8316

TRUEBLOOD, TED,Pres.,Trueblood OilCompany/Chevron, P.O. Box 18,
Farmersburg, IN 47850

TRYGSTAD, JOHN, Gen.Supt., Brushy CreekCoal Co.,Inc., 4270 N. American
Rd., Galatia, IL 62935 618/252-8633

TUCKER,JOHN B.,Sales Mgr., Conex, Inc., 233 Bon Harbor Cove, Owensboro,
KY 42301

TUCKER, RON, Sales Engr., A. L. Lee Corporation, P.O. Box 2370, Mt. Vernon, IL
62864

TUPPER, LESTER H., Illinois SalesMgr., Strata Products (USA), Inc.,Rt. 4, Box
290, Mt. Vernon, IL 62864 618/662-2163

TUREK, STEVE, BranchMgr.,Fabick Machinery Co., P.O. Box 760, Marion, IL
62959 618/997-1881

TURNER, JAMES E.,ILSales, American MineToolCo.,305S. Logan,West
Frankfort, IL 62896 618/932-3379

TURREL, JOHN D.,Pres., HydrocarbonSurvey, Inc.,R.R. 2, Box 238, Mt. Vernon,
IL 62864 618/242-6549

UGO, JOHN A., Sales, Coldwell & Co., Inc., Box 42, Terre Haute, IN 47808 812/
232-0276

UNAL, DR. AHMET, Assist. Prof., University of Missouri, MO, 226 Mc Nutt
Hall, Rolla, MO 65401 618/549-2817

URMSTON, WALTER W.,Owner, OKI Padgett Systems, #2 Simons Lane,
Fairfield, OH 45014 513/870-0220

URTSO, LEONARD R.,Pros., A. L.LeeCorporation, P.O. Box 99, Lester,WV
25865

VALETT, GENEL.,Project Mgr., MK-Ferguson, 7295 Highway 94S.,St.Charles,
MO 63303 314/441-8086

VAN CLEVE, MIKE, General Maint. Foreman, WhiteCounty Coal Corp., P.O.
Box 457, Carmi, II 62821 618/382-4651

VAN DERVEER, DICK, Exec. VP, Ocenco, Inc., 10225 82nd Ave., Kenosha, WI
53142-7737 414/947-9000

VAN ROOSENDAAL,DAN, Geol. Engr., Weir Internol. Mining Consultants,
2340 River Rd., Suite 203, Des Plaines, IL 60018 708/305-7900

VANCIL, J.B. (SAM), Asst.Dir., IL Dept. of Mines& Minerals,503E. Main,
Benton, IL 62812

VEHIGE, MIKE, Sales Rep., Laffey EquipmentCo.,P.O. Box 16285, St. Louis, MO
63105 314/427-7414

VEHLOW, PAUL E., Sup.of Design/Reclam., Abandonened Mines Reclam. CcL,
928South Spring Str.,Springfield, IL 62704 217/782-0588

VEIZER, CARLA, Secretary, Arch Coal Sales, CityPlace One,Suite300, St.Louis,
MO 63141

VETTER, KEN, Dist. Mgr.,FalkCorporation,180Weidman Rd., Manchester,MO
63021 314/256-7600
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VITUCCI, LOU, Dist. Mgr, Lincoln Electric Co, 1824 Lackland Hill Pkwy, Suite
300, St. Louis, MO 63146 314/993-5465

WAGNER, DUANE, Sales, Mt. Vernon Electric, Inc.,1327 Harlan Rd, Mt.
Vernon, IL 62864 618/244-1066

WALDEN, FRED E, Land Reclamation Spec,IL Dept. of Mines &Minerals, P.O.
Box 10197, Springfield, IL 62791-0197

WALKER, CLIFF, Supt, Old Ben Coal Co, 500 N. Du Quoin, Benton, IL 62812
618/758-2395

WALKER, JOHN, Sales Mgr, General Steel Contractors, P.O. Box 1078,
Hopkinsville, KY 42241 502/886-8857

WALKER, MICHAEL, SALES, National Mine Service Co, P.O. Box 1766, Mt.
Vernon, IL 62864

WALL, RONALD B, ChiefEngr, Freeman United Coal Mining Co, P.O. Box
100, West Frankfort, IL 62896 618/932-2164

WALLACE, HARVEY,Sales, Cima Electrical& Mine Services, Rt. 2, Box 320,
Benton, IL 62812 618/439/7211

WALLACE, JEFFREY SCOTT, Electrical Maint. Engr, Old Ben CoalCo, 500 N.
DuQuoin St, Benton, IL 62812 618/439-5300

WALLACE, ROD, Pres, Wallace AutoParts,P.O. Box 68, Raleigh, IL 62977-0068
WAMPLER, BILL, Prest, Clinch River Corp, Rt. 6, Box 60,Tazewell, VA 24651
WARNSMAN, MIKE, Mine Planning Engr, Old Ben CoalCo, 500 N. DuQuoin,

Benton, IL 62812 618/435-8176
WARREN, RONALD B, Gen. Mgr, Jennmar Corp, P.O. Box 70, Flora, IL 62839
WATKINS, JERRY, Purchasing Mgr, White County Coal Corp, P.O. Box 457,

Carmi, IL 62821 618/382-4651
WEADOCK, G. W.(MICK), District Sales Mgr, Stephens-Adamson Co, P.O. Box

832, Itasca, IL 60143-0832
+ WEARLY, WILLIAM L, Chairman of Board, Ingersoll-Rand Co, , Woodcliff

Lake, NJ7675
WEAVER, RONALD B, Sales Rep, ABC Industries, Inc., Rt. 2, Box 422,

Greenville, KY 42345
WEBB, DAVID L, Gen.Supt, Freeman United Coal Mining Co, Crown Com

plex, P.O. Box 337, Virden, IL 62572 217/965-5461
WEBB, DON, SupplySupv, Freeman United Coal Mining Co, Box 32,

Waggoner, IL 62572
WEBB, JAMES J, Asst. MineSupt, Planning, Kerr-McCee CoalCorp, P.O. Box

727, Harrisburg, IL 62946 618/268-6564
WEBSTER, BRIAN, Sales, Kerco, Inc., P.O. Drawer 665, Madisonville, KY 42431

502/821-2889

WECKLER, BILL, Marketing &SalesMgr, McNally Wellman,4800 Crand Ave,
Pittsburgh, PA 15225 412/269-5002

WEGMAN, BRUCE E, Production Supv, Monterey Coal Co, 507 N. Pin Oak,
Trenton, IL 62293 612/224-7223

+ WEIR, CHARLES R, (Retired), 9534 Normandy Ave, Morton Grove, IL 60053
+ WEIR, JOHN P, Consultant, Paul Weir Co, 2730 W. Lake Ridge Shrs, Reno, NV

89509-5736 708/446-9156
WELLINGER,THOMAS, Mgr, TMW & Associates, Inc., 2129Barrett Sta. Rd.

#245, St. Louis, MO 63131-1606 314/230-5547
WESLEY, SHANE, Shift Foreman, White County Coal Co, P.O. Box 457, Carmi,

IL 62821 618/382-4651
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WESTERHEIDE, JACKIE, Payroll Supervisor, Zeigler Coal HoldingCo.,50
Jerome Lane, FairvicwHeights, IL 62208 618/394-2466

WESTERHOUSE, CHUCK, Sales Engr., DuQuoin Iron &Supply Co.,Box 181,
Du Quoin, IL 62832 800/535-5157

WETZEL, JOE, Supt., Rend Lake Mine, Consolidation Coal Co., P.O. Box 566,
Sesser, IL 62884 618/625-2071

WHEAT, SAUNDRA, T. J.Gundlach Machine Co.,#1 Freedom Dr., Belleville, IL
62222 618/233-7208

WHEATLEY,CHARLES N., Pres., Sahara Coal Co., Inc., 3 First National Plaza,
Chicago, IL 60602 312/782-2690

WHEELER, ROBERT E., Outside Sales, FairmontSupply Co.,1525 Herbert
Street, Mt. Vernon, IL 62864 618/244-5344

WHITE, JOHN R., Pres., Hydro Power, Inc., P.O. Box 2181, TerreHaute, IN
47802 812/232-0156

WHITEHEAD, RICHARD, Sr. Vice Pres., Black Diamond Coal Co., RR2, Box 338,
Sullivan, IN 47882 812/268-3778

WHITLEY, PERRY, Lead SafetySupv.,Cyprus AMAX Coal Co., PO Box 144,
Keensburg, IL 62852

WIFORD, LARRY, Branch Mgr.,The MineSupply Co.,1703 Shawnee, Mt.
Vernon, IL 62864 618/242-2087

WILBURN, RICHARD L., ILDiv. Mgr., Standard Laboratories, Inc., P.O. Box 39,
Freeburg,IL 62243

WILKINSON, KEITH, SalesRep., BrakeSupply Co., Inc.,P.O. Box 447, Evans-
ville, IN 47703-047 812/479-6881

* WILL, W. E.,(Retired), PeabodyCoalCo.,309Ridgemont, Collinsville,IL 62234
618/345-5099

WILLIAMS, ARTHUR JOE, State Mine Inspector, ILDept. of Mines& Minerals,
715 Susan Esther St., Benton, II 62812 618/439-0901

WILLIAMS, DAVE, Gen. Mgr., LeecoSteel, Inc., 500E.Marceau,St. Louis,MO
63111 800-234-5970

WILLIAMS, J.SCOTT, Pres.,Egyptian Energies, Inc.,P.O. Box 127, West Frank
fort, IL 62896-0127 618/439-0305

WILLIAMS, MICHAEL G., Sales, Tricon Metals & Services, Inc., 1540 Lakewood
Drive, Lexington, KY 40502 606/266-2381

WILLIAMS, STU,Sales Rep., Lebco,Inc., P.O. Box656, Benton, IL 62812 618/
439-6345

WILLIAMS, JR., ROBERT L, Reg. Mgr., Roberts &Schaefer Co., 120S. Riverside
Plaza, Chicago, IL 60606 312/236-7292

WILLIAMSON, KEMAL, Gen. Mgr., Cyprus Shoshone Coal Corp., P.O. Box802,
Hanna, WY 82327-0802 307/325-9531

WILLIAMSON, TOM, Sales Rep., Fosroc, Inc.- Celtite Mining& Tunneling Div.,
7985 Coiltown Rd., Nebo, KY 42441-9564

WILLIARD, COLIN,Control Room Supv.,Kerr-McGee Coal Corp., P.O. Box 727,
Harrisburg, IL 62946 618/268-6584

WILLIS, GENE,Vice Pres.Sales,JoyTechnologies, Inc.,120LibertySt., Franklin,
PA 16323

WILSON, JOHN W., Chairman, MiningEngr.,Universityof Missouri, Rolla, 226
McNutt Hall, Rolla, MO 65401 314/341-4753

WILSON, LARRY, Mgr.of Engr.,Old Ben CoalCo.,500N. Du Quoin, Benton,IL
62812 618/435-8176
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WINTER, DALE M., Maint.Supervisor, Archof Illinois, Inc., RR 1, Box 242,
Pinckneyville, IL 62274

WOIJECK, DAVID, Indus. SalesMgr., Mt. VernonElectric, Inc.,1327Harlan
Road, Mt. Vernon, IL 62864 618/244-1066

WOOD, T. C, V. Pres., Gen. Mgr., Midco Sales &Service, P.O. Box 28729, St.
Louis, MO 63146 314/872-8440

WOOD, WALTER, Maint. Foreman, WhiteCounty Coal Corp., P.O. Box 457,
Carmi, IL 62821 618/382-1651

WOODALL, MIKE, Territorial Mgr.,Roland MachineryCo., RR2, Box 220A,
Carterville, IL 62918 618/985-3399

WOODS, DAVE, Pres., Twin Mills Timber & Tie Co., Inc., P.O. Box 34, West
Frankfort, IL 62896

WOODS, GEORGE, Dean, Mining, Illinois EasternComm.Colleges, 1001 E.
Clark St., Marion, IL 62959 618/985-3741

WOOLBRIGHT, CHARLES, Vice Pres.&Gen. Mgr., Joy Technologies,Inc., #4
Industrial Park, Mt. Vernon, IL 62864 618-242-8509

WOOTON, DAN G.,Gen.Mgr., Operations, MAPCO Coal, Inc., P.O. Box 911,
Henderson, KY 42420 502/827-1996

WORLEY, BRIAN, Project Engr., Cyprus AMAXCoal Co., P. O. Box144,
Keensburg, IL 62852

WORSEY, PAUL N., Assoc. Prof., University of Missouri, Rolla, 226 McNutt
Hall, Rolla, MO 65401 314/341-4753

WRIGHT, JAMES H., General Sales Mgr., Allied-Locke/Moline, 300 N. State Str.,
Chicago, IL 60610 312/467-1348

WRIGHT, RAY, Managing Dir., Frazer &JonesCo., P.O. Box 4955, Syracuse, NY
13221 315/468-6251

YANCIK, JAMES R., Prep. Engineer,Freeman United Coal Mining Co., Box 100,
West Frankfort, IL 62896 618/932-2164, x247

YARKOSKY, ROBERT R., Sr. Mine Engr., Marston &Marston, Inc., 13515 Barrett
Pkw. Suite 260, St. Louis, MO 63021 314/984-8800

YATES, LARRY, Dir. MaterialsMgt., Eastern Associated Coal Corp., P.O. Box
1233,800 Laidley Twrs, Charleston, WV 25324 304/344-0300

YEKNIK, MATT, Industry Spec, SKF Bearing Services Co., 8686 N. Central Ave,
Phoenix, AZ 85020 602/997-9434

YOCUM, KEVIN L., Asst.GeneralCounsel, ZeiglerCoal Holding Co., 50Jerome
Lane, Fairview Heights, IL 62208 618/394-2616

YOUNG, BOB, Vice Pres., Webb Oil Co., Inc.,P.O. Box112, McLeansboro, IL
62859 618/643-3424

ZEC,JANET, Benetech, Inc.,1750 Eastwood Dr., Aurora, IL 60506 708/844-1300
ZWAHLEN,JAMES A., Purch.Coord., MontereyCoalCo., PO Box 235,

Carlinvillc, IL 62626 217/854-3291
ZYWICKI, ROBERT A., Exec. Vice Pres., A-Z Industries, Inc., 3651 Commercial

Ave., Northbrook, IL 60062-1822 708/291-9009



Tlte Sincere

Thanks
of the Officers and Members of the

ILLINOIS MINING INSTITUTE

goto

THE 1994 ADVERTISING COMMITTEE

John Payne and Larry Steward, Co-Chairmen

Kenneth Barker
Amax Coal Co.

Fred Bauer
Americoal Services Co.

Lanny Bell
Roberts & Schaefer Co.

Randy D. Brown
Fairmont Supply Co.

Kenneth Creehan
Arch Mineral Corp.

Terry Hanley
Long-Airdox Co.

Jim Justice
DuQuoin Iron &Supply

John J. Miller, Jr.
Roberts & Schaefer Co.

Dave Parr
Mt. Vernon Electric, Inc.

John W. Payne
R&HService and Supply Co.

Joe Pileggi
Freeman United Coal Mining Co.

Joe C. Rogers
Brushy Creek Coal Co., Inc.

Thomas B. Sadler
Independent

Bill Seay
Americoal Services Co.

Dwight Sneed
Americoal Services Co.

Larry Steward
Peabody Coal Co.

Kristi Thompson
Kerr-McGee Coal Corp.

Jerry Watkins
White County Coal Co.

Ed Whitwam
Consolidation Coal Co.

Their willingness and efficient cooperation help
to assure the financial stability of the

Illinois MiningInstitute
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Some exhibitors at the Annual Meeting



TRADE EXHIBITORS

AT THE

1994 ANNUAL MEETING

A. L. Lee Corporation, Lester, WV
A.S.P. Enterprises, Inc., Fenton, MO
Alminco, Inc., Lexington, KY
American Excelsior Co., St. Louis, MO
American Longwall, Whittington, IL
American Mine Research, Inc., Rocky Gap,VA
American Mine Tool, Inc., West Frankfort, IL
Austin Powder Co., Collinsville, IL
Benctcch, Inc., Aurora, IL
Berry Bearing Co., Lyons, IL
Century Lubricants, Marion, IL
Chevron Lubricants, Inc., Louisville, KY
Cima Electrical & Mine Services, Benton, IL
Commercial Testing &Engr. Co.,Henderson, KY
Continental Conveyor &Equipment Co.,Winfield, AL
CSE Corporation, Beckley, WV
Du Quoin Iron &SupplyCo., DuQuoin,IL
EagleEnterprise, Inc., McLeansboro, IL
Fairmont SupplyCo., Mt. Vernon, IL
General Steel Contractors, Hopkinsville, KY
Gooding Rubber Co., Benton, IL
Grindex Pumps, Homewood, IL
Hancor, Inc., Pana, IL
Heintzmann Corp., Cedar Bluff, VA
HenryA.PetterSupply Co., Paducah, KY
Hopcroft Electric, Inc., Glen Carbon, IL
Hummerof Naperville, Lisle, IL
Illinois Department ofMines and Minerals, Springfield, IL
] &D Rcpovver, Inc., Harrisburg, IL
J.H. Fletcher Co., Huntington, WV
Joy Technologies, Inc., Mt.Vernon, IL
Kennametal, Inc., Latrobe, PA
Kerco, Inc., Madisonville, KY
Kiefer Electrical Supply Co., Benton, IL
Lebco, Inc., Benton, IL
Lincoln Electric Co., St. Louis, MO
Long-Airdox Company, Marion, IL
Lummez Sales Co., St. Louis, MO
M&S Fire Safety, Evansville, IN
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Mainline Power Prods. Div.JH Service, Evansville, IN
Mc JunkinCorp., Mt. Vernon, II
Mine Supply Co., The, Mt. Vernon, IL
Minesafe Electronics, Sturgis, KY
Morgantown Machine &Hydraulics, Inc., Nashville, IL
Mt. Vernon Electric, Inc., Mt. Vernon, IL
National Mine Service Co., Mt. Vernon, IL
Naylor Pipe Company, Chicago, IL
Patrick Engineering, Glen Ellyn, IL
Phillips Machine Service, Inc., Greenville, KY
Pump Consultants, Evansville, IN
R& HService &Supply Co., Carterville, IL
Rabcn Tire Co., Harrisburg, IL
Reaco Battery Service Corp., Johnston City, IL
Roberts &Schaefer Company, Chicago, IL
Rud Chain, Inc., Marion, IL
SETCOSolid Tire & Rim, Idabel, OK
SlU-Coal Research Center, Carbondalc, IL
Sligo, Inc., St.Louis, MO
Sollami Company, Herrin, IL
Standard Laboratories, Inc., Freeburg, IL
Texaco Lubricants Co., St. Louis, MO
TriCon Metals &Services, Inc., Lexington, KY
Voith Transmissions, York, PA
Webb Oil Co., Inc., McLeansboro, IL
Westfalia Mining Progress, Inc., Washington, PA
Women in Mining, Arch Mineral Corp., St. Louis, MO
Woodruff SupplyCo., Inc., Madisonville, KY



The Commitment Behind The
Equipment. ^

For more than

four decades, the
Rudd commitment
has been the backbone of
every relationship we've built. It gives our
customers in the mining, construction,
energy, logging, solid waste and aggregate
industries confidence that their machines
will be working day in and day out. Making
them more productive. And more profitable.

A commitment to support. At Rudd
Equipment Company, we not only providea
full lineoftrusted, recognized products to

match our customers'
needs, we stand

behind them with the

kind of unsurpassed product
support, on-site training, and parts and
sendee back-up that you won't find any
where else.

A commitment to performance. After
40 years, Rudd is still growing, increasing
our investment in the industry, keeping
pace with yours. So ifyou think you're
ready for a real commitment, call Rudd
Equipment today. We'll be right behind
you every step of the way.

EQUIPMENT COMPANY

Performance as Promised
Evansville, Indiana

(812)867-6661
Fart Wayne, Indiana

(219)482-3681
Indianapolis, Indiana

(817)247-9125
Louisville, Kentucky

(502)456-4050
Allen, Kentucky
(606) 886-1276

Clearfield, Pennsylvania
(814)765-ar)"00

Corbin, Kentucky
(606) 528-9440

I-eetsdale, Pennsylvania
(412) 322-1 l'l2

St. Louis, Missouri
(314) 487-8925

Kitro, West Virginia
(304)755-7788



AmerCable
ELECTRICAL MINING CABLES

3~^1B=£3

Shuttle Car

ger Brand lead cured mining cables
e available for every application, or
e will design one to meet your specific
quirements.

ger Brand manufactures a broad range
!tough, flexible, MSHAapproved cables,
iey are available in large diameters
id the longest lengths required for
iderground and surface mining.

ger Brand cables are produced with the
ughness required to withstand severe
ining conditions.

Tiger Brand Cables

AmerCable
Division of Associated Materials, Inc.

350 Bailey Road
El Dorado, Arkansas 71730

U.S.A.

1-800-643-1516 • Tel: 501/862-4919 • FAX: 501/862-9613

jTiger Tiger Brand, Gexol , and
Brand AmerGulde are registered

trademarks of Amercable
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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 tho American "13"

Series (capacities up to 6 tons per
hour). Also available with new
Sampling Hoppor.

Typo "AC" for reducing egg and
nut to domestic stoker sizes. Ttiis

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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ADVERTISERS

CAPTAIN MINE

CONANTMINE

KATHLEEN MINE

PREPARATION PLANT

OUR
GOAL-

To be the safest, lowest-cost,
MOST-PRODUCTIVE MINERS

In the world!
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MINI-TRAC ». L. L€€
CORPORATION

The Latest in
MATERIAL HANDLING a

CLEAN UP EQUIPMENT

QUALITY MINING EQUIPMENT SINCE 1967

FEATURES^;.
' AS NARROW AS 48 "

AS LOW AS 36 "

* BALL BEARING

CENTER SECTION

WITH THREE YEAR

WARRANTY

• GVW 6,000 LBS. TO
20,000 LBS.

FEATURES

•FOUR WHEEL DRIVE

* HYDRAULIC PTO

• ARTICULATES AND

OSCILLATES

• VARIETY OF

ENGINES & SIZES

* 27 HP TO 79 HP

n. L. L€€

WEST VIRGINIA
P.O. Box 99, Lesler. WV 25865
Phono No. 304/934-5361
Fax No. 304/934-5388
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ILLINOIS
P.O. Box 2370. Ml. Vernon, IL62864
Phono No. 618/242-6065
Fax No. 618/242-6036



ADVERTISERS

GEOWEB CELLULAR CONFINEMENT

SYSTEM (For Drop Structures)

DRAINAGE COMPOSITES

• FLEXIBLE CHANNEL LINERS

GEOTEXTILE FABRICS

(For Base Stabilization)

POND LINERS

SAFETY FENCE

SOD STAPLES

NORTH AMERICAN GREEN

EROSION CONTROL BLANKETS

TERRA AQUA GABIONS

SILT FENCE

SOIL REINFORCEMENT

"StockingDistributors
to the Environmental Industry"

INC.

1546 FENPARK DRIVE FENTON, MISSOURI 63026

(314) 343-4357 FAX (314) 343-4723 (800) 869-9600

IMPROVEMENT
ASSOCIATION

% -===-
173
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ARWESON HMEER.CQ
PROPS TIES

LUMBER ROOF BOARDS
PEMTA TREATED

STEELVII_LE,MO. 6556E 5I4775"E9
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pache
• HOSE & BELTING. IN*HOSE & BELTING, INC.

314-567-6705

2435 ROCK ISLAND BLVD., ST. LOUIS, MO 63043

We Serve the Coal Mining Industry
with YourHose Requirements

1000# Spray Hose (1/2", 3/4", 1", 1i/4", 11/2", 2") MSHA Branded

Conduit Rubber- MSHA Branded

1 1/2" Fire Hose (MSHA) - Lengths to 300"Coupled

Rock Dust Hose, Both Rubber and PVC (Rubber MSHA)

Large Diameter 200# Discharge Hose (Ruber and PVC)

Hydraulic Hose

We Also Stock a Complete Line of Industrial Rubber
and P.V.C. Products for the Coal MiningIndustry

Conveyor Idlers and Pulleys

MSHA Conveyor Belt - Mtg. by GoodYear

Skirt Board Rubber and Belt Scraper Rubber

Dravo Wellman

Flexiskirt - Conveyor Skirtboard System

Bear Whip Belt Cleaners

Conveyor Belt Splicing

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

175



3

C
ur

le
x

-K
eep

ing
Am

eri
ca

Gr
een

Fo
r3

0Y
ea

rs

W
w

A
jU

«i
SE

".-
-:-

--'
r*

/
'V

3
m

•••'
J

,
.

C
ur

le
x

E
ro

si
on

C
on

tr
ol

B
la

n
k

et
s

ca
n

b
e

im
it

at
ed

.
W

h
en

w
e

in
v

en
te

d

C
ur

le
x

30
ye

ar
s

ag
o,

w
e

co
nc

ei
ve

d
a

pr
od

uc
t

to
ea

se
so

il
er

os
io

n
pr

ob
le

m
s.

C
ur

le
x

pe
rf

or
m

s!
Cu

rle
x

is
10

0%
A

sp
en

,
co

nt
ai

ni
ng

no
w

ee
d

se
ed

,c
on

ta
m

in
an

ts
,o

rc
he

m
ic

al
s.

W
e

do
n'

tu
se

st
ra

w
-

on
ly

w
ee

d-
fr

ee
un

co
nt

am
in

at
ed

A
sp

en
,p

ro
ve

n
in

30
ye

ar
so

fp
er

fo
rm

an
ce

un
de

rn
at

ur
e's

ad
ve

rs
e

co
nd

iti
on

s.
W

e
co

ul
d

lo
w

er
ou

rs
ta

nd
ar

ds
,c

ha
ng

e
th

e
pa

te
nt

ed
C

ur
le

x
pr

oc
es

s,
us

e
st

ra
w

,
ha

y,
or

fr
ui

t
hu

sk
s

in
st

ea
d

of
A

sp
en

,b
ut

it
w

ou
ld

n'
t

be
C

ur
le

x.
O

nl
y

an
im

ita
tio

n
of

th
e

un
di

sp
ut

ed
le

ad
er

-
th

e
or

ig
in

al
,

hi
gh

qu
al

ity
er

os
io

n
co

nt
ro

l
bl

an
ke

t
-

C
ur

le
x.

O
th

er
A

m
er

ic
an

E
xc

el
si

or
P

ro
b

le
m

S
ol

vi
n

g
P

ro
d

u
ct

s
•

Si
lt

F
en

ce
s:

Pr
ef

ab
ric

at
ed

se
di

m
en

tc
on

tro
lf

en
ci

ng
•

E
nk

am
at

*:
N

yl
on

so
il

er
os

io
n

m
at

tin
g

•
E

nk
ad

ra
in

^:
Su

bs
ur

fa
ce

dr
ai

na
ge

m
at

tin
g

•
G

eo
te

xt
ile

s:
Fa

br
ic

s
lo

rd
ra

in
ag

e
&

so
il

sta
bi

liz
at

io
n

•
E

xc
el

F
ib

er
:

H
yd

ro
M

ul
ch

•
T

ri
-L

oc
k:

C
on

cr
et

e
E

ro
si

on
B

lo
ck

s

*
.'

'•
'/

',
-

'
••_•

•;
3

--
"

u
n

p
ro

te
ct

ed
p

ro
te

ct
ed

w
it

h
C

u
rl

ex
B

la
n

k
et

s

C
ur

le
xp

ro
te

ct
ed

di
tc

h W
or

ki
ng

w
it

h
n

at
u

re
to

h
el

p
cr

ea
te

a
b

et
te

r
en

vi
ro

n
m

en
t.

A
m

e
ri

c
a

n
E

xc
el

si
o

r
C

o
m

p
a

n
y

A
N

E
M

P
L

O
Y

E
E

O
W

N
E

D
C

O
M

P
A

N
Y

Se
rv

in
g

th
e

U
.S

.w
ith

2
6

lo
ca

ti
on

s,
ca

ll
fo

r
th

e
o

n
e

n
ea

re
st

yo
u

.

P.
O

.B
ox

28
33

7/
23

29
C

ha
ff

ee
D

r.
,S

I.
L

ou
is

.M
O

63
14

6/
(3

14
)

99
3-

55
40

/T
ol

l
Fr

ee
(8

00
96

9-
26

92
/T

el
ef

ax
(3

14
)

99
3-

35
49

r
-

t
- z o c
/> O z c
/s H C P
i



ADVERTISERS

Xs^

ALLEN LUMBER

COMPANY

Wholesale and Retail

Sesser, Illinois 62884

Phone (618) 625-6235
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Electric Motor Repair

am
• 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

502-835-7534

USA 1-800-628-1856

For Emergency Service
502-835-2373 502-835-2108

Ashby Electric Co., Inc.
Madison St., P.O. Box 55

Sebree, KY 42455
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ADVERTISERS

good
bit

Let us prove it
Contact:
Kennametal Inc.

Mining and Construction Division
PO Box 231

Latrobe, PA 15650
phone 800/458-3608

KXkennametal
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Joy Technologies Inc. Mining Machin
ery Division total offering of equipment,
service and engineering solutions have
played a significant role in helping cus
tomers everywhere to reduce the overall
costs of underground mining.

Customer support consists of:

• Joy Warehouses - offer inventory
stocking controlled by a sophisti
cated computer inventory system

• Joy Service Centers - offer
complete machine rebuilds, repairs
and returns, exchange components,
and a full range of other services

• Joy Engineering Services -
constantlyreview products for new
developmentsand offering technical
assistance

• Joy Field Service Representatives -
assist in ordering new equipment,
repairs, maintenancescheduling and
changcouts

Get all the facts from your local Joy
sales representative. Write for literature:
JoyTechnologies Inc.,MiningMachinery
Division, 4 Industrial Park, P. O. Box
1269, Mt. Vcmon, II.

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

JOY TECHNOLOGIES INC.
Mrling MacTuneiy DivSon
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COAL MINING COMPANY

•3HJ

FREEMAN UNITED COlttfMINING COMPANY
111 Airway Dr. • P.O. Box 1087 • Marion, IL 62959

618-997-4700



ILLINOIS MINING INSTITUTE

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.

GOODYEAR
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Filter Self-Rescuers

Are Obsolete
OCenCO M-20 SCSR puts lifesaving oxygen at arm's reach.

CXENCO MfiO approvals:
United States: MSHA/NOSH TC-13R269
Republic of South Africa: GME14/6/14/5
Australia: MDA BA 2B04
Oders pending

M-20 Self-Contained Self-Rescuer

• Self-contained, operates independent of
mine air

• Compressed oxygen, automatic activation

• Quick and simple to don

• Low initial cost, low maintenance cost

• Inexpensively refurbished

• Fifteen year service life

• Thousands in use worldwide

Contact us for an on-site demonstration of the M-20

and our long duration EBA 6.5 SCSR.

# ocenco
INCORPORATED

Safety through Innovation
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LakeView Corporate Park
10225 82nd Avenue

Kenosha, Wl 53142-7737
Phone (414) 947-9000
Fax (414) 947-9020



ECIPROCATING

late Feeder ^tmWmd^

nawha Feeders are now being utilized in 20 states
and Canada.

Kanawha Feeders for over 50 years,
have served the coal industry as a
dependable, efficient, economical I
unit for feeding various materials ]
in controlled quantities, and for 1
unloading from bins, hoppers,
storage silos and storage
piles.

•Tollor-modo lor the application In alia and capacity
•AM ontl-lrlclion — this Includes the drive arms and drive Shalt

bearings
•Rollers with roller bearings require no luture lubrication
•Replaceable type high carbon wear bars lor the rollers
•Flywheels on each end ol drive ahatt provide Inertia
eAdJustable stroka on all Feeders by use ol a manual, easily

adjustable boltedonclampdevice
• Driven sprocket ring assembly bolted on llywheel and easily

maintained
•Seel strips on sides and back-stainless steel and UHMW Plastics

KANAWHA
PHONE:

304/342-6127

MANUFACTURING COMPANY
T

P.O.Box 1786 Plant/Oltlce, IS20 Dixie SI., Charinlon, WV 2532S



ADVERTISERS

Kl€«fi

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

185



ILLINOIS MINING INSTITUTE

LAKE SHORE
MINING EQUIPMENT INC.

REPRESENTING

WAGNER MINING & CONSTRUCTION EQUIPMENT, INC.
STAMLER CORPORATION

GETMAN CORPORATION

ATLAS-COPCO, INC.

RR4, INDUSTRIAL PARK ROAD PHONE: 618/435-4422
BENTON, IL 62812 FAX: 617/435-3554

INTRODUCING

STAMLER BATTERY COAL HAULERS

OTHER LOCATIONS

LOUISVILLE, KY
BEAVER, WV

BIRMINGHAM, AL
ONTONAGON, Ml

PIKEVILLE, KY
PITTSBURGH, PA

PRICE, UT
DENVER, CO

ELKO, NV
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Dependable Mining &Safety
Supply Products

Koehier Lighting Products • FemcoCommunications• Fletcher OEM Parts
General Monitors Methane Monitors • Industrial Scientific Gas Detectors

Draeger Breathing Products • Johnson Filtration Products • Kennametal Bits
Lee Brakes • Redbird Chain • Saftronics Controls • Safety Products • UST Chain

Quality Penn Machine Gear Parts
and Rebuild Services

r

National Mine

Service Company

&
Mining &Safety Supply Division

800 N. Bell Avenue. Suite 110
Building VI. Carnegie. PA15106

(412) 429-0800 • FAX (412) 429-8120
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WOODRUFF SUPPLY CO.

INC.

Benton, Illinois Madisonville, Kentucky
(618) 439-9451 (502) 821-3247

Aeroguip Hose PC Finings Elastic Eipe PC Fittings

Haml-lt Strapping Material Plymouth Tapes

Bow Saws ix Blades ETC Link Belt Roller Chain, Shuttle Car

j.ii. Braswell U-Jolnts Feeder Breaker. Owens PCSlander

Brown Plastic Brattice EVC Pipe Fittings

Chain Moist Red Oxide Paint

Chalk »8«8 Rome Mining Cable

Clevis Cirab Hooks PC Slip Hooks. Etc Rope Dogs - %"-*"

Conner ting Wire FTShot Fire Cable Safety Cans — 5 gal.

Crosby Rope Clip's. Etc. Security Light — Quart/ IX Mercury

Discharge, Suction IX Rock Dust llose Shawmut Fuses

Distilled Water Skirt Hoard Rubber

Dixon Valve IXCouplings "SO" Cable

Drinking Water Stairdess Worm Clamps

Dust Hags. Powder PC Tools Hags Steel Eipe — Grooved Pc Threaded

Electric Chain Saws Steel Shelving IX Bins

Electrical Cable Cutters lempleton Kcnly Mechanical PC Hydr. Jacks

Electrical Connectors Track Holts Pc Spikes

General Electric. Ballast Trolley Splices Pc Wire Hangers, Etc.

(iustin Bacon Mechanical Pipe Filth as Iurnbuckles

llose Conduit IXTrolley Wire Cuard Union Carbide Batteries PC Brake Fluid

Lighting - Mine Machine Headlight Union Shuttle Car IX Feeder Chain

Mechanic Wire- Water Dummy Filler Cuius

Metal Drain Pipe Wayne Sump Pumps

Mine Rewire Cable SH Wellman Clutch Disc

Mini- Spray Hose West Virginia Armature Company
Mine Vent Tubing Westinghouse Light Bulbs

Mining Machine Farts, Inc. Whitney Blake Telephone Cable
Maphtha Wire Rope-

Pandull Electrical Connectors Wire Tic-

Elastic Drain Tile Wood Fiber

Elastic and Jute Brattice ZEE Hand Cleaner

Jim Atterberry. Sales Representative of Illinois

MANUFACTURERS OF:

Shuttle C ir. Fee der Breaker Flights

Kite Crete Products - Mine Sealent Products
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CMI
CENTRIFUGES
MAKE THE DIFFERENCE

•CMI has over half a century of
distinguished experience as the
leading manufacturer of superior
quality centrifuge equipment and
supplies.

•CMI Centrifuges have been
utilized in separation applica
tions in Coal, Potash, Gilsonite,
Sand and other mineral
industries.

•The CMI extensive line of
centrifuge equipment offers clear
differences of capacity and
performance to helpyou achieve
your production goals.

•CMI continually updates
established product lines and
actively develops new
equipment to better serve
special industry needs.

EB Series
•EBR-36

•EB-36

•EBW

Ask about the New EBR-42 and EBW-42

Centrifugal &Mechanical Industries
201 President Street St Louis, MO 63118
(314)776-2848 FAX (314)776-2918
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VC Series
•VC-48

•VC-56



ILL/NO IS MINING INSTITUTE

TABOR-THANE the ultimate modular screening system

Wo 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,
includingmateria] and labor
costs.

Norris Screen has spent
more than two years re
searching and developing
difloront materials other than

Stainless Steel, for their
screens.

Tabor-Thane modular-

scroon panels of Polyure-
thane, Nitronic Alloyor 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 individualone foot long

NORRIS SCREEN & MANUFACTURING, INC.
403 S. WICKHAM AVENUE

PRINCETON, WV 24740

PHONE: (304)487-2478

FAX: (304)487-2470

190

replaceable wedge lock
dams for the Nitronic and

Stainless Steel Tabor-Thane

Panels.
Norris Screen and Manu

facturing, Inc. has always
maximized ourefforts foryou
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 confident with
Norris you are getting the
best screens available —
that's quality— that's Norris
Screen.

Put Norris

Under your Product
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ONE EASY WAY TO

INCREASE SALES
USE THE MINING DIRECTORIES THAT

SET THE STANDARD.
>29.95

Hortheast &

Midwest Mining St
Aggregates
Directory

CONNECTICUT

DELAWARE

INDIANA

IOWA

KANSAS

MAINE

MARYLAND

MASSACHUSETTS

MICHIGAN

MINNESOTA

NEBRASKA

NEW HAMPSHIRE

NEW JERSEY

NEW YORK

OHIO

OKLAHOMA

PENNSYLVANIA

RHODE ISLAND

VERMONT

WISCONSIN

Southeastern
States Mining
& Aggregates

Directory

$29.95

ARKANSAS

FLORIDA

KENTUCKY

LOUISIANA

MISSISSIPPI

NORTH CAROLINA

SOUTH CAROLINA

TENNESSEE

WEST VIRGINIA

Western States

Mining A Operators
Directory

ALASKA

ARIZONA

CALIFORNIA

COLORADO

IDAHO

MONTANA

NEVADA

NEW MEXICO

NORTH DAKOTA

OREGON

SOUTH DAKOTA

TEXAS

UTAH

WASHINGTON

$29.95 + $4.00 S&H EACH
Mail Check To: Miners News

P.O. Box 5694

Boise, Idaho

83705

CREDIT CARD ORDERS
CALL: 1-800-624-7212
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ILLINOIS MINING INSTITUTE

Compliments of:

u

SAFETY is our

Prime Consideration!

(^} KERR MCGEE COAL CORPORATION
post cricc bo« Ml • mabbisbjig. iin«.ois m*i

KEEP THINGS MOVING,
count on SEMCOR and Scandura for

USFLEX Rubber Belting and
Goldline PVC Belting

k
\| SEMCOR

5432 HIGHLAND PARK DRIVE
ST. LDUIS. MO. 63110
PHDNE (3 14) 371-4777
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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
Manganese SteelBushings available anywhere.

Wescott Steel Inc.
425 Andrews Rd., Trevose, PA 19047 (215)364-3636
800-223-3887 FAX: (215) 322-5785
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MINE SAFE
Qflecfakotfcs

Sturgis, Kentucky

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

"Communicator mine communications
equipment manufacturer

c o n s p e c

COMPUTER CONTROL AND MONITORING

DISTRIBUTOR and

FACTORY SERVICE CENTER

SJRIMtech
RIMtech Underground Wireless Communication System

DEALER and

FACTORY SERVICE CENTER

Mining Industry
REPAIR & CALIBRATION

Services
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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,
618-253-7250

Benton, III.
618-439-3159

Marion, III.
618-997-6307

Linton, Ind.
812-847-0227

195

Terre Haute, Ind.
812-232-1351

Boonville, Ind.
812-897-3184

Percy, III.
618-497-8311



ILLINOIS MINING INSTITUTE

Stanley-Proto
Industrial Tools

Michael Steinke

30 Great Lake Dr.

St. Peters, Missouri

314-928-1596
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When you call

SCHROEDER INDUSTRIES
You get reliable...

Full Service
• FACE DRILLS AND OTHER DRILLING EQUIPMENT

• HYDRAULIC FILTERS AND CIRCUIT TESTING EQUIPMENT

• RAIL/RUBBER TIRED PERSONNEL CARRIERS

• BELT TENSIONERS • FEEDER-BREAKERS

• SCAVENGER CONVEYORS • BELT WINDERS

SchraedSr
I N a U S T R I E S

NicholAve., Box 72. McKees Rocks, PA 15136 (412)771-4810
Fax (412) 771-1320 Telex 812544 AnAlco Industries Company

MTIMBER

BUYER OF LUMBER AND TIMBER PRODUCTS

RODNEY ZETTLER

R. R. #1

SCHELLER, IL 62883

Bus. (618) 625-6789 Res. (618) 625-5601
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ILLINOIS MINING INSTITUTE

THE

MINE SUPPL

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

198



ADVERTISERS

P.O. Box 133

Christopher, Illinois 62822
618/724-4967

Fax: 618/724-9288
AFTER HOURS OR EMERGENCY SERVICE CALL

618/724-2838 or 618/724-2904

Quality & Service Guaranteed

Internal Dust Collecting Rods "Drill Steel" Manufacturers
Serving the Coal Industry For Twenty Years.

Drill Your Roof With the "Golden Rods".
Seven Days & Nights A Week Delivery When Requested.

We Re-Build & Re-Work Drill Steel That We Sell At A
Very Reduced Price "Good As New". Our Cost Cutting

To You Saves 50 to 60%. Our Other Items Include
The Following:

Drill Chucks —All Types
Scaling or Pry Bars All Types "Heat Treated"

New Dust Hog Roof Bits
Roof Bolt Wrenches —Two Types
Hex Combination or 1 1/8" Square

Give us a call for any special built drill steel
all kinds and types. (No welds of any type or kinds
In our drill steel) All hot forged weld free drill steel.

Tom Towers, President
Rick Towers, Senior Vice President
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ADVERTISERS

MEN
"•WORK!

(Yours &Ours)
Gooding people work •>;•'•
hard to keep your
people sup
plied with
the mining •'v£?*
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

featuring the
unique DaycoJJi

Stecko" coupling system—and
the newest addi
tion to the Dayco
coupling line,
Bite-The-Wire. Dayco

., •aaas coupling machines
,^ySP and power transmis-
mBr 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 Blakely St -111 E. Plainlield Rd
Benton, IL62812 LaGrange.IL 60525

618-435-8104 312-354-2270

Dayco, mining products
as tough as the men and
machines _

£?& DAYCO
Service... our first consideration for more than 50 years.
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ILLINOIS MINING INSTITUTE

James A. Redding Co.
Sampling Specialists

615 Washington Road Telephone: (412)563-3121
Pittsburgh, PA 15228-1909 FAX: (412) 563-7844

ASCO

Associated Supply Company
A Division of T. A. Pollack Co., Inc.

932-3114

200 So. Taft Street
West Frankfort, IL 62896

FAX 618-932-3115

•JMD —Complete Line of Ventilation Systems
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ftMMm
MINING EQUIPMENT

j. h. FLETCHER &co.
Box 2187

Huntington, WV25722-2187
304/525-7811 Telex: 885-411

The Roof Ranger II with off-set booms
offers these advantages:

• Drilling close to the rib.
• Protects the operator from pinch

points between the rib and machine.
• Allows a larger canopy for the

drillers station.

• Creates a better escapeway for the
operator.

Mark Morgan
Morganfield, KY
(502) 389-1626
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Grover Fischbeck

Uniontown, KY
(502) 822-9372



ILLINOIS MINING INSTITUTE

flttlunkin
CORPORATION

OW<W TTUUtSfaf

Pipe, Valves and Fittings

Electrical

Underground Mine Lighting

& Related Equipment

Calvert City, Kentucky
Hwy 282 & Smith Road

800/626-3990
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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 IX" E3 E |B CS
Tel: (415) 325-0751 FAX: 415-326-7048 J^.". J™ B

Cable: Krebsengrs-Menlo Park ElMGIlMI

223



ILLINOIS MINING INSTITUTE

CENTRAL

ILLINOIS
STEEL CO

MINE ROOF PLATES-MATS
P.O. BOX 78

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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DON'T GIVE UP!

CLEAN UP!
Underground Bellheads with the

Scavenger Conveyor Cleaning System

the Mucker Scavenger Conveyor deeming System,
msloDed beneath o beltheod, deons,colectsand
discharges material back onto the transfer belt.

Easy Transport and Reduce Downtime
Installation Shear pin sprocket protects drive
Aluminum bolt-up 165 lb., four-foot components.
sections help eose transport ond Mntdied To Your Application
installation.

Extended Component Life
Welded steel drog choin, sprockets
ond quick change flights are
designed for maximum durability.

Available to accommodate any bell
width or length.

(502) 634-3661

Schraeder
INDUSTRIES

txdjiive Diitribvlori

aohcr
icmmmu* i p

I S.ia-CtM Cxi'i*. KY
\Cdf,e<l Bill (S02) 634-3661Call (502) 634-3661 lor a FREE Mucker Detail Guide

MIDCO EQUIPMENT CO.

ST. LOUIS, MO

314 872-8440

FAX 314 993-6402

REPRESENTING:

RAMMER, INC.
KOLBERG SCREENING PLANTS

KOBELCO HYDRAULIC EXCAVATORS &RUBBER TIRED LOADER^
GRADALL HYDRAULIC EXCAVATORS

PAYHAULER
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Coal Age Inc.

P. O. Box 698

West Frankfort, Illinois 62896

(618) 937-4645-Phone
(618) 937-4649-Fax

Specialists in Longwall and
Complete Machine

Overhauls, Fabrication,

Engineering Services, and
Machine Work.
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~(m
Nil. VERNON COAL TRANSFER

The Right Choice.

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

• Capable ofhandling upto 115 car unit trains
• Stockpile space available upto60,000 tons
• Capable ofblending coal
• Transloading capability up to 4,000 tons per hour
• Knowledgeable and experienced staff toprovide you with

premiercustomerservice

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

For More Information Contact:

Kevin Larkin 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
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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.

Rimpuii
Box 128, Junction 13 & 4 Hwy., Marissa, Illinois 62257

Phone 618-295-2326

AMERICAN MINE TOOL

VALENITE INC.

MANUFACTURER

OF

CARBIDE TIPPED TOOLS

FOR MINING AND CONSTRUCTION INDUSTRIES

JAMES E. TURNER. REPRESENTATIVE

ROUTE I 80X 9-A
CHRISTOPHER.ILLINOIS 62822

PHONE: (618)-932-3379
FAX: (618)-932-6760
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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.
• CHAMPAIGN.IL 41 E.KenyonRd.
• CHICAGO.IL
• CRAWFORDSVILLE, IN
• DANVILLE.IL
• FT. MADISON, IA
• JOLIET, IL

• PERU, IL
• QUINCY. IL

ILLINOIS BEARING CO.
• BLOOMINGTON 1112 W. Market St

• CENTRALIA 303 Swan Ave.

• DECATUR 1620 Hubbard Ave.

• EAST PEORIA 3113 N. Main St
• MATTOON 2011 Charleston Ave.

• SPRINGFIELD 3761 Sangamon Ave.

BEARINGS SERVICE CO.
• EVANSVILLE, IN 1607 S. Kentucky Ave.
• MADISONVILLE, KY 398 W. Noel Ave.
• MARION, IL New Rt. 13 East

3839 S. Normal Ave.

1425 Danville Ave.

1250 N. Michigan Ave.
2330 263rd Ave.

1223 N. Broadway
2017 4th Street

312 State Street

(217)352-8550
(312)268-2100
(317)362-7227
(217)442-8800
(319)372-6611
(815)723-3446
(815)223-7800
(217)222-6168

(309)827-0436
(618)533-2741
(217)877-3400
(309)694-6214
(217)235-7151

(217)523-8337

(812)423-7701
(502)821-6576
(618)997-6565

CORPORATE 4242 S FIRST AVE LYONS ILLINOIS 60534/(708) 442-1200

BRANCH LOCATIONS: ILLINOIS/INDIANA/IOWA/KENTUCKY/MARYLAND
MICHIGAN / MINNESOTA / MONTANA / NEW HAMPSHIRE / NEW JERSEY

N. DAKOTA/S. DAKOTA/PENNSYLVANIA/WEST VIRGINIA/WISCONSIN/WYOMING
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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.

Lansteel
VR/Wttson-Lexington
lilse road, lexinglon, kentucky 40575

606-252-1431
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TIRE COMPANY, INC.
"KEEPING THE COAL INDUSTRY"

OF AMERICA'S HEARTLAND ROLLING

LET US RETREAD

YOUR FOAM-FILLED TIRES

Complete Line Of glghghnWYFABOff-The-Road and **UUU^WK:/*IC
Underground Tires MIICH

• 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
Rt 45 SOUTH

618-252-8638

MARION
NEW RT 13W

618-997-6381

,}|l

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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J

*te

1 ft ^5BB; Illinois Coal

im~ kC'' helping CIPS generate

(L "^fej electricity for you

fcaftrr— 1 .« Al

1 .'„ •>*"* 'Vy-•11—-J
Coal mining is hard work And it's

(*•"•• *?U**3B*9^JjM • ' K "*( important work, because Ihe coal
n&; .'.'. 'J HisaSiSiiF trom Illinois' mmos helps CiPS
| Jf -, . ~ 1 make electricity lor over 300.000

'
'-

j^'

" 1 customers in central and southern

, I Illinois

CIPS is committor lo Illinois coalte

• .••• JHP / \ In 1993.CIPS bought 3 5 rmlion

'; fe
Ions ol Illinois coal at a cost ol
almost 127 million dollars' In tact,

about 30 cents out ot each collar
you paid (or electricity went to buy

' ; • ' ''W.Jr
• r^" coal.

I^ife •• A>rf Using Illinois coal is good tor us

i^.Mj$b.?«S'*:':..•-,•
.,

all Coal has an enormous impact

,y >#v$! '% -Ml on our oconomy It helps support

\ ''wv'Ytt <•'VVVV:••:•::•; :

•.

0':-' -''•••'

V riA jobs, busmossos. schools, even
communities' That's why. at CIPS
we work hard at supporting Illinois

coal and all it moans to the

people ot cur state

So. the next time you Itip a

switch, think about where u an

begins right hore in the
coal mines ot Illinois

CENTRAL ILLiniOIS I
PUBLIC SERVICE COMPAN Y
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LIS
l'4'ihW

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 S ROUNDS

Pipe — New & Used
1/8-IN TO 48-IN.

Expanded Metal and
Bar Grating — Tubing

Used & 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

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

zlL
S'ncc i«oe

• COAL SAMPLING AND ANALYSIS

• COAL WASHABILITY REPORTS

• PREPARATION PLANT PERFORMANCE TESTS

• COAL CARBONIZATION ASSAYS

• ENVIRONMENTAL TESTING

OVER 50 BRANCH LABORATORIES THROUGHOUT

THE UNITED STATES

IN ILLINOIS, INDIANA, MISSOURI AND KENTUCKY
South Holland, IL Henderson, KY St. Louis, MO
(708)331-2900 (502)827-1187 (314)426-1747
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ADVERTISERS

*Pattik
Setting the Standard
in Illinois Coal for

Safety &Production

«:♦ WHITE COUNTY COAL CORPORATION
PATTIKI MINE

POST OFFICE BOX 457 ROUTE 1

CARMI, ILLINOIS 62821
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Compliments of

WlNtMO ft IlICTftlCAL

o
o
cc
LU

UAOt&OMVILLt. KV.

INSIDE KY 502-821-2889

OUTSIDE KY 800-735-3726

P.O. DRAWER 665

548 SOUTH MAIN ST.

MADISONVILLE, KY 42431

cPoCINCO
>-'*-' COAL INDUSTRY CONSULTANTS, INC.

P. O. BOX 4345

WHEATON, ILLINOIS 60189-4345

TEL/FAX: (708)858-8673
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Problems in
ng and processing
>fbulk materials...
and no solutions?
f- CaflMPS...

musters

MINE AND

1PROCESS SERVICE INC.

P.O. Box484/Kewanee, Illinois 61443/309-852-6529
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SUG*
STEEL

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

INDUSTRIAL LINES

AMES SHOVELS
BLACK a DECKER TOOLS (AIR-ELECTRIC)

SPROCKETS a CHAIN
C a M HOISTS

FASTENERS
IMPERIAL BRASS FITTINGS

INTERLAKE STRAPPING PRODUCTS
JACOBS CHUCKS

LUFKIN TAPES a RULES
NICHOLSON FILES. HACK AND BANDSAW BLADES

NORTON, ABRASIVE. WHEELS
OSBORN BRUSHES

OSTER THREADING MACHINES
PORTER BOLT CUTTERS

PRECISION a UNION BUTTERFIELD DRILLS, REAMERS. CUTTERS, TAPS, INSERTS
PROTO WRENCHES

REED VISES a 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 a 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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GENERAL BELT SERVICE, INC.

(618)439-3718

COMPLETE BELT SERVICE

• Centrally located lor Mid-

wosl Service

• Vulcanized Splicing
• Vulcanized Belt Repair

"Rip Repair

• Bell Resizing. Winding
• Belt Installation

• Fully Insured

Benton, IL 62812

•Pulley Relagging on or ott the system
• Over Twenty Years Experience with Conveyor Systems
• State-Of-The-Art Technology and Equipment

Let Us Show You How

Your Belt Budget!!

Call on us For All Your Belt Needs!

Reaco
Battery Service Corporation

Service Center One
Rt 1 - Box 48

Johnston City, IL 62951

618/983-5441
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Your 14th Century Peasant Cottage
Was Coal-Fired...

So was your 17th Century Castle...

And your 19th Century Railroad...

Your 1940s Automobile Plant...

Your 1970s Disco...

Your 1994 Personal Computer...

Your 1998 Electric Car...

And your 2022 Hovercraft...

Zeigler



ADVERTISERS

Not a lot of people realize that
our houses today are coal-
fired, because coal fuels well
over half of our nation's
electricity. Or that air
emissions have declined even

as coal use has doubled in

recent decades. Or that

mining today is highly
mechanized and very safe. Or
that reclamation leaves the

land in as good or better shape
than before.

Coal has caught a lot of heat
over the years. The King of
England first attacked its
environmental effects in the
1300s. Blake's satanic mills

were coal-fired. And what did

naughty children get for
Christmas? Our product, of
course.

But there's a reason that this

year may be coal's best ever.
Coal is safe, clean and
dependable, thanks to people
and technology. And coal
remains the nation's least

expensive, most abundant
domestic energy source.

Zeigler Coal Holding
Company, the nation's
largest independent company
devoted solely to coal, is
proud to set the record
straight about an industry
that is used to taking its
lumps. And we are also
proud to be the largest coal
producers in Illinois.

And oh, by the way...sorry
about disco.

ILLINOIS MINES

Old Ben Coal

Spartan Mine,
Sparta, III.

Zeigler No. 11,
Coulterville, III.

Old Ben No. 24,
Benton, III.

Old Ben No. 26,
Sesser, III.

Turris Coal

Elkhart Mine,
Elkhart, III.

"To Be The Best...

At Everything We Do"
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ILLINOIS MINING INSTITUTE

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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Tons of Steel
Tons of Coal

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.

Phillips
MACHINE SERVIC

Harper Industrial Park / P.O. Box 1245 / Beckley, WV 25802

[3041 255-0537
206
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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

EQUIPMENT SALES

MAGNETEK SQUARE D TOSHIBA

CENTURY MOTOR CONTROLS MOTORS

LOUIS ALUS AC DRIVE SYSTEMS MOTOR CONTROLS

INDIANA GENERAL D.C. CIRCUIT BREAKERS VACUUM EQUIPMENT

UNIVERSAL PROGRAMMABLE CONTROLLERS AC DRIVE SYSTEMS

BENSHAW

SOLID STATE STARTERS

TRANSFORMERS PROGRAMMABLE CONTROLLERS'

DISTRIBUTION EQPT. VACUUM RETROFITS

SAFTROMCS

SOLID STATE STARTERS

GOULD SHAWMUT SIEMENS'

FUSES Motors

FUSE BLOCKS DC Controllers
•OislnDuteO by Flancers of ini*a™ TAYLOR WIRE DUCT PLC's

FIELD SERVICES

• FIELD ENGINEERING STAFF • CUSTOM CONTROL SYSTEMS

• AC & DC DRIVE INSTALLATION FIELD BALANCING

• PROGRAMMABLE CONTROL SYSTEMS VIBRATION ANALYSIS

• SWITCHGEAR RETROFIT AC & DC DRIVE SERVICE

FLANDERS ELECTRIC OF ILLINOIS
(618) 993-2681
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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 lasl printingservice

105mm and 35mm MICROFILM SERVICE

DRAFTING SUPPLIES AND FURNITURE

ALFRED MOSSNER COMPANY • FOR MORE THAN 60 YEARS

QUALITY & INTEGRITY
SINCE 1975

SiAqq ENqiNEERJNq Servjces, Inc.

Providing a full range of professional services
to the coal mining industry

Coal reserve studies

Mine feasibility studies & mine design
• Preparation studies &plant design

• Corporate acquisition &divestiture programs
• Market research &strategic planning

• Environmental site assessments
• Appraisal & valuation services

• Expert witness testimony
• Litigation support

• PermittingCorporate Ollice
5457 Big Tyler Road
Charleston, WV 25313
TEL: (304)776-6660
FAX: (304) 776-7867
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Regional Office
621 17th Street, Suite 2100
Denver, CO 80293
TEL: (303)296-1975
FAX: (303)296-7441



ADVERTISERS

Stonebridge Press, Ltd,
J z.

14 Years of Service

To The

Mining Industry
v

Safety and Production
Award Programs

5T~L
V

Henderson, Kentucky
502-826-0341
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FIELD GOLD
When Komatsu Wheel Loaders go to work in the field, their

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

Komatsu-built components for 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 lor your job application.

contact Roland Machinery Co.

Springliold. IL
217-789-7711

Hozclwood. WO
314-731-1330

Lake In Tho Hills. IL
708-658-6645

Cartcrvillo, IL
618-985-3399

Columbia. MO
314-143-1441

Bolingbrook. IL
708-739-7474

KOMAl'SU

Palmyra, MO
314-769-2056

Capo Girardeau. MO
314-334-5252
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PLM
for High Voltage Cable Couplers

e^ELL^

and 515 portable
"couplers with DURA-TUBE

rigid, nonbreakable EPDM
insulators...500 amperes...0-15,000 volts.
PLM high vollage couplers are specified worldwide for application in surface
and underground mining and portable high voltage power cable applications.
415-515 couplers give superior electrical and mechanical protection.
Quik-Thread positive 2J5 turn coupling collar eliminates mating problems
and makes safe. fast, easy connection.

• Watertight Construction ' Corrosion Resistant Aluminum Alloy
• Positive Built-in "First Make Last Break" Ground Connection
• Lino or Equipment Mount Types ' Ground Check Circuit Contacts

ELECTRICAL CHARACTERISTICS
No Compound With Compound

Maximum Voltago Phaso-lo-Ground 5.5 kV 9.5 kV
1 Minule Dry Withstand AC 35.0kVrms. . . 45.0kVrms

6 Hour Dry Withstand AC 25.0kVrms. . 35.0kVrms

15 Minute Dry Withstand DC 65.0kVaver. .. 75.0 kV aver
Corona Extinction Level 7.5kVrms... 11.0kVrms
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
4801 West 150 lit Street. Cleveland. Ohio 44135
Phone: 216/267-9000
FAX: 216/267-1681

DIVISION Or THESCOn S r EI7EB COMPANI
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PROVEN PERFORMERS

Stamler equipment has been
proven...in more than 4,000

installations around the world.
Backed by more than40 years ofengineering 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 productionas much as 40%.

Railroad Car Spotters - For loading and unloading
railcarsinany bulkhandling operation, a Stamler Railroad Car
Spotter moves railcars quicklyand at a lower cost than other
methods.

Bunker Systems - In longwalland high production mines, a
Stamler BunkerSystem positioned between yourmine face and
outby conveyor haulage systems protects yourmaterial
handling system from productionsurges and downtime.

Call Stamler today for more information and put our proven
performers to work in your mining operation.

Tho Industry Standard

0 -jrtc.

STAMLER CORPORATION
AN OLDENBURG GROUP COMPANY
Millersburg, Kentucky, U.S.A. 40348 • Tel 606-484-3431 • Fax 606-484-3336

O Stamler Corporation
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NMS

a division of

National Mine Service Company
550 East National Mine road

P.O. Box 191

Nashville, Illinois 62263

Duke Snyder
DivisionManager

Doug Ralph
Sales Coordinator

Shop: 618 327-3095
FAX: 618 327-1211

SIEMENS
Nobodycan handle your electrical needs any better!

Power • Control • Distribution - Automation

Siemens Energy
&

Automation, Inc.
1901 North Roselle Road

Schaumburg, IL 60195

(708)310-5900
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TRUCK

Southern

Illinois

Retreading

EARTH MOVER

MINING INDUSTRIAL

Specializing In
Underground Mining

Strip Mining

» Foam Filling

» Retreading Earthmover

and Truck Tires

» On Site Mounting

On Site Surveys & Estimates

»

»

»

We Can Service All Your Tire Needs

HWY 51 So.

P.O. Box 119

Du Quoin, IL 62832
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Broderick & Bascom
As a long time, well established wire rope

manufacturer, Broderick & Bascom has been a
traditional source of quality product for all areas of the
mineral mining market. Our ropes, using specially
selected wires and fabricated throughout under
controlled conditions, are intended to fill a wide range
of difficult applications.

Wire ropes offered for surface mining, whether for
installation on draglines, shovels or other processing
equipment, are always designed to deliver superior
performance.

Underground mining operations place unique
demands on wire rope and again Broderick & Bascom
has the product capable of enduring such stresses.
Drawing on the experience of many years, we are able
to manufacture ropes with the desired combination of
wear, fatigue and vibration resistance and the strength
needed for your service requirements.

You can depend on Broderick & Bascom, a name
long associated withcustomer satisfaction, to supplyan
economical rope suited to your requirements. It is our
commitment.

Route 3, Oak Grove Industrial Park
Sedalia, MO 65301 816-827-3131

......... Amstod
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Macwhyte Company
has a long history of successfully serving the mining industry and

maintains a leadership position in the manufacture of quality wire rope.
Through working cooperation with customers and knowledge of the unique
demands placed on wire rope. Macwhyte continues to supply products
capable of withstanding stresses present in a mining environment. Past
efforts include numerous advances in existing ropes and new developments
which improve overall performance. The variety of available constructions
insure that the correct combination of abrasion.peening and fatigue
resistance, strength andotherproperties can beoffered foranyapplication.

Macwhyte wire rope intended for draglines, shovels andother mining
installations is specifically designed for the loading, wear, bending and
vibrational forces encountered in operation. These ropes incorporate the
bestpurpose selected materials, are fabricated byskilled mill personnel and
serviced by experienced field technical representatives. The Macwhyte
Team wants to be your wire rope source. «- , •
Contact us to fill your requirements. ™" uTduVtbuH

MACWHYTE* 2906 - 14th Ave., Kenosha, Wl 53141 Tel: (414) 654-5381
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Connellsville's
been raising
production

Since

MINE SLOPE EQUIPMENT

Mine Slope Hoist Systems

Slope Hoist & Controls

Catenary Rope Supports

Barney Cars

Surface S Mine Level Turnouts

Slope & Knuckle Roller Assy's.

Vertical S 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 & Guide Systems

Production Skips &Scrolls

Surge Hoppers

Plate Feeders

Skip Measuring Hoppers

Skip Load Chutes &Gates

Dump Cleanup Skip Systems

Mine Car Trip Feeders

Mine Car Scales &Car Stops

Mine Car Rotary Dumps

Hoadlramos

Headlrame Sheaves

Skip Hoists & Controls

Equipment That's Engineered. Manufactured and Installed to Fit Your Needs.

Connellsville Corporation&7T
- /

CONNELLSVILLE. PA 15425 O PHONE (412) 628-8000 D FAX (412) 628-0682
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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

(812)423-5615

ILLINOIS

Decatur

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

MISSOURI

INDIANA

Indianapolis
(317)545-2411

IOWA

Keokuk

(319) 524-1665

Mt. Vernon

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

St. Louis - South

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

Jeffersonville

(812)282-06911



ADVERTISERS

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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TRULY A GEAR LUBRICANT
DESIGNED FOR SUPERIOR

PERFORMANCE IN

HIGH HORSEPOWER EQUIPMENT

SALES OFFICES

KANSAS CITY, KS
MARION, IL
HUNTINGTON, WV
WAYNESBURG, PA

CENTURY LUBRICANTS
2140 88th Street

Kansas City, KS 66111
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913-422-4022

618-997-2302

304-523-3716

412-827-3200



ADVERTISERS

CENTRIFUGAL SERVICES, INC.
5595 Highway 31 North

Raleigh,II. 62977

PHONE: (610)260-1050

FAX: (610)260-1573

LEADING TODAYS PREP PLANT INTO TOMORROW

WE OFFER A FULL LINE OF PARTS AND EXCHANGE

COMPONENTS FOR THE EB-EB MODIFIED-EBW AND

VC 48 DRYERS. WE ALSO HAVE AVAILABLE MANY

OTHER ITEMS INCLUDING CERAMIC FABRICATION,
PLASTIC PIPE, PUNCHED PLATE, WIRE CLOTH, AND
OTHERS.

BRAND NEW

THE LATEST DEVELOPMENT IN CENTRIFUGAL

DRYERS

THE HIGH PERFORMANCE HTC

•MORE TONNAGE • LESS MAINTENANCE

• LESS MOISTURE • MORE PROFITS

• LOWER COST

DEMONSTRATION UNITS AVAILABLE FOR TRIAL IN

YOUR PLANT. SPECIAL TERMS AND LEASE PLANS

ARE AVAILABLE - CALL TODAY AND ASK US ABOUT

OUR NEW HTC.

•CALL TODAY FOR YOUR QUOTE-

WE HAVE A DISTRIBUTOR IN YOUR AREA

•Check With Us On All Your Prep Plani Needs"
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When Quality
and

0/ Service Matter

Serving the Coal Industry
With Treated and Untreated

• Timbers • Roof Boards

R.R. 3. P.O. Box 262M • Madisonville. KY 42431
Phone 502-825-3790 * Indiana Line 219-659-4255

padqefcL
I Conv«yorJ Idtors

Walt Urmston
National ^^ Ceramic Disc
Manufacturer's Rep.

OKI PADGETT SYSTEMS
SURERAMIC DISC IDLERS LAST LONGER

2 SIMONS LANE. FAIRFIELD. OHIO 45014
(513) 870-0220
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Birmingham Bolt Company

Marion Division

809 Skyline Drive
Marion, Illinois 62959

(618) 993-2611

* • •

SPECIALIZING
IN ALL

MINE ROOF SUPPORT
PRODUCTS
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It Doesn't Look Like Much Now..
But at a moment's notice,
that small hydraulic cylinder
leak could mean

UNSCHEDULED
DOWN TIME!

And a moment's notice is all it takes
to get BRAKE SUPPLY on the job...
To keep your equipment on the job.

BRAKE SUPPLY offers the most complete
service and parts facilities for the mining
and construction markets. We also provide
foreign markets with export sales to the
United Kingdom, Australia, Singapore,
Colombia, Chile, Mexico and South Africa.

We offer you the unique opportunity of
buying original replacement parts identical
to your current OEM source at prices well
below those of the Original Equipment
Manufacturers; and with our exclusive
"GUARANTEED PLUS'"" warranty you are
assured of 100% satisfaction on any new or
rebuilt part. You make no compromise
with our parts!

We currently have over one million part
numbers in our O.E.M. Cross Reference
Library. Our ability to furnish IDENTICAL
O.E.M. replacement parts makes us "the
exception" in the industry today. And, we
ship that inventory within 4 hours, 24
HOURS A DAY, 7 days a week.

Brake Supply provides the unbeatable
QUALITY,SERVICE, and VALUE you can
depend on to maintain the efficiency and
extend the productive life of your
equipment.

*s§"The right product and our reputation
for dependability and rapid
performance will earn your return
business."

BRAKES. CLUTCHES. HYDRAULICS. DRIVELINES.

PNEUMATICS. AND SPECIALTY PRODUCTS

BRAKE SUPPLY COMPANY, INC.
P.O. Box 447, 1300 W. Lloyd Expressway
Evansville, IN 47703-0447

Corporate Offices (812) 467-1000

FAX-lnside Sales Office (812) 429-9474
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#\lR£EM
\ BRAKE SUPPLY

y»]I COMPANY, INC.

P.O. Box 447. 1300 W. Lloyd Expressway
Evansvillo, IN 47703-0447

brakes, clutches, hydraulics. DRivEutiES. Corporate Off ces (812)467-1000
PNEUMATICS. AND SPECIALTY PRODUCTS FAX-lnside Sa es Office (812)429-9474

Major Lines Distributed and Stocked
BRAKE: HYDRAULIC: PNEUMATIC:

Abex Char-Lynn Chicago Pneumatic
Airflex Commercial Shearing Deublin

Bendix
Denison Hannay

Carlisle Dyna Power Lincoln

Euclid

Goodrich
Enerpac

Nopak

Norgren

QuincyGoodyear Fluid Controls

Kelsey-Hayes Gresen
Rexroth

Maxibrake Hydreco Ross

MICO Racine Schrader Bellows

Midland Rexroth TDI Turbostart

Rockwell Simplex WABCO

Wagner Sunstrand

Wichita Tyrone

Vickers

SPECIALTY
PRODUCTS:

CLUTCH:

Airflex
WABCO

Aeroquip

Blackhawk

Borg-Warner Bower/BCA

Industrial Clutch
DRIVELINE: Coffing Hoist

Lipe Rockford ECCO

Rockford Rockwell Parker Racor

Spicer Spicer Span

Wichita Twin Disc Timken

Also available are genuine replacement part s for major OEMs
such as: CAT, Clark, Euclid, Terex, VME, WABCO.

Call js with your OEM requirements today!

1-800-457-5788
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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
1-55 and Toronto Rd.
Springfield, IL 62705
(217) 529-5541

Champaign
1-74 and Lincoln Ave.
Champaign, IL 61820
(217)359-1671

Peoria
1 Capitol Dr.
E.Peoria, IL61614
(309) 694-1234

Rock Falls

West Route 30
Rock Falls, IL61071
(815) 625-8774
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JOHN BENSON

ELECTRIC COMPANY

Electric Motors

and Controls

Transformers
Switchgear

Formerly Benson-Wilimzig, Inc.

Electric Motors

New, Used, Bought,
Sold, Exchanged
Hugh Inventory

Mining Circuit Breakers

1=3
• FURNAS

1708 N. 8th Street 1-800-421-1218

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

Electric Motor Controls

Motor Control Centers

Drum Controls

Pressure Switches

St. Louis 63102

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 Difksen Parkway
Springfield, IL 62702
Phone: 217/528-5617

3805 N. Main

East Peoria. IL 61611
Phone: 309/694-3191
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630 East Linn St.
Canton. IL 61520

Phone: 309/647-3538



ILLINOIS MINING INSTITUTE

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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ADVERTISERS

M IO MAINTENANCE TECHNICAL SERVICES
A DIVISION OF BOWMAN AND ASSOC!ATES. INC.

PO BOX 9186

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

DESCRIPTION OF SERVICES

-UTS 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-. PERMAUGN .and 1NDUSTRALIGN 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 24 HOURS PER DAY
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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

EAJytherm#lr
For objects up to 25 lbs.

E(Wylherm*l-6
For objects up to 90 lbs.

£g>§aSa!89»*
3-Step Spindle Alignment

Daiirminn wing bis* dope coiiietion

-

mffi .—{

pK| <4- *

1—1—1 1— 1
Gives Imal alignment moves

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

• No "MASTERS"required!

• Batterypowered totallysate Class 1 Laser.

• Accesories tor horizontal and venical spindles.
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Eddyihefm»4x
For objects up to 860 lbs.

PRECUTSS304 SHIMS

FOR MACHINERY ALIGNMENT

A_

MJmii'infSS&KlSiBSiiSfSx&f

REPRESENTATIVE:

BOWMAN & ASSOCIATES INC
PO BOX 9186
ST LOUIS MO 63117
(314) 863 8318
(314) 726 0357 FAX
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TOLERANCES FOR SHAFT ALIGNMENT
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ALIGNMENT SYSTEMS

R@TAL.IGN
Laser Shaft Alignment System

TURBALIGN®
Machinery Train Alignment System

for up to 6 Machines

PROLONGS THE LIFE OF BEARItlGS AND SEALS

REDUCES VIBRATIOH LEVELS ANO DOmiTME

REDUCES UAiNIENANCE COSTS

aa

®GG6£l

The Laser

MONITOR

For "ON-STREAM" machinery

Machine expansion (thermal growth)

Bowman and Associates. Inc.A1 C •..••-«.- .it. -. MO Ml 17

/Vctf'Ci.ve. F/fr#nfn» WiJitem'ce
Srtrvma Sattl Con»Hffrf>a tiw"2

JIM BOWMAN

Technical Sales Rtpeescntatne
314-863 8318(0)
314026-0357 (PAX)

.. .&

TT

zemMr1-

1Movable baso line for optimal moves
Large slorage capacity foralignment data

1Built in printer

^ flL-B

THERMAL GROWTH

Growth = T x L x C

Growth is in Mils
T = Change in temp.T
L = Inches shim plane

to shaft centertmc
C a Factor below:

0.0126 - aluminum

0.0100 • bronze

0.0059 - cast iron

0.0063 - mild steel

0.0074 - stainless

NllS •mllBMCl IIOBCJU HlltUA
PC Boa 9186

Si Louts. Missoun 63117

314-863-8318(0)

J C Bowman
Principal Conau a ant

314-863-8317 (H)
314-726-0357 (Fa.)
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^&Jc4?Hiy
l..«r>403lT £f_ jP^C

r* '

ffHaaiprof arijr Air

P. O. Box 283

McLeansboro, IL 62859
Bus. 618/643-2588

Gary Bruce
President

Res. 618/439-4517

HOPCROFT ELECTRIC, INC.

618-288-7302

606 Glen Crossing Road
Glen Carbon, Illinois 62034

FAX 618-288-7307

Sewing the mining industryfor over 50years
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GAULEY SALES company
1202 W. Blakely
Benton, IL 62812

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

Specialists in
Replacement Parts

For Underground Mining
Equipment
Since 1955

Our tradition is quality and service"

Other Locations

Hico, WVA (304) 658-5201
Logan, WVA (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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MARLOW PUMPS Oe

OS&oFd

PETTIBONE

SUULAIR
rotary screw
compressors

dUNDEX
submersible

pumps
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Backhoes

Pumps
Cranes

Ringers
Towers

Loaders

Cary-Lifts
Compressors

Manlifts

Mats

Generators

Air Tools

Welders

Buckets

Pickers

Vibrators
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LROWN
INDUSTRIAL ,
BATTERIES J

LIFT TRUCKS • SCRUBBERS • AGVS (|

SPECIAL MINE SERVICES West Frankfort, IL 618-932-2151

1 CROHH BATTERY HFG. CO., Fremont, OH 43420, 419-334-7181

AUTHORIZED MINE PRODUCTS DISTRIBUTOR

nr
(Mm-Afirm

/•J jgrhi i
wSftcaWwcs*. t'-<w-M* *«.••»-** :

Frontier-Kemper
Constructors, Inc.
Heavy Civil & Mining Construction

SHAFT SINKING

RAISE BORING TUNNELING

MINE DEVELOPMENT
GROUND FREEZING

PO. BOX 6546
EVANSVUE N 47712-0548
812-426-2741
lilEX 27-2141 FAX 812-428 0837
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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.
Consolidation Cool Co.
Mid-Continent Region
St. Louis, MO 6314]

(311) 275-2300

GSEE3!
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SEAMLESS
SERVICE

Meeting all customer needs, 100 percent of the time,
that's Seamless Service.

It's a goal we expect to achieve.

And for over 70 years now,

America's major industries

have depended on us

to consistently deliver on time

and often on short notice

more than 175,000 different items

from over 800 name brand

industrial product manufacturers.

tSUPPLY COMPANY

P. O. Box 1388. ML Vcmon. II. 62864 (618) 244-5344

EXCELLENCE IN DISTRIBUTION'"

There'$ nosloppingus.
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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

Only Helwig offers

Red Top Brushes

Constant Pressure
Brush Holders

Helwig Quick
Disconnect
Terminals

A IHELWI
CHRBDN

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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Heartland Pump Rental
& Sales, Inc.

• ••

102 Brown Street

Carterville, II 62918
Phone: 618/985-5110

Fax: 618/985-5108

frisafu///

Sieeicote-
j@dwn q

Distributor of

Godwin Dri-Prime Pumps
Crisafulli Pumps

Steelcote Maintenance & Coating Products

Owners

J. Neil Martin John W. Payne
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Frazer & Jones Company
Supporting

the American and Canadian
Underground Miner

All products made in America

Frazer and Jones Dlv. Raymond L. Wright
Box 4955 Vice President
Syracuse, NY 13221 The Eastern Co.

TEL: 315-468-6251 • FAX: 315-468-3676
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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

7 ML VERNON

IBT, Inc.
601 South 10th Street • Mt. Vernon, IL 62864
Phone (618) 244-5353 • Fax (618) 244-5697

Serving industryforover 46 years with quality products and
service... and a "Commitment to Excellence".

• Bearings - Oil Seals - Lubricants
• Power Transmission Equipment
• Electric Motors and GearMotors
• A.C and B.C. Variable Speed Drives
• Complete Conveying Systems
• good/year Conveyor Belting &Hose

Other Branch Service Centers LoaTED inArkansas, Colorado, Iowa,
Kansas, Louisiana, Missouri, Nebraska, Oklahoma and Texas
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"^preme Quality

PErfNZO'1-

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
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MINING CONTROLS, INC

NEW OR RECONDITIONED EQUIPMENT

BUILT TO YOUR SPECIFICATIONS

UNITIZED SUBSTATIONS - PORTABLE AND STATIONARY
UNDERGROUND POWER CENTERS - AC/OC
SECTIONALIZING EOUIPMENT
DISTRIBUTION CENTERS

STARTERS - HIGH AND LOW VOLTAGE
CONNECTION 30XES - 5KV THRU 3SKV

TRANSFORMERS • DRY AND OIL-FILLED
POWER FACTOR CORRECTION CAPACITOR SWITCHGEAR -
STATIONARY OR SKID MOUNTED

MSHA APPROVED
UGHT1NG SYSTEMS

STANDARD PRODUCTS

LOAD BREAK SWITCHES
MINE LIGHIING SYSTEMS

MINING MACHINE LIGHTS

GROUND MONITOI1ING 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)

building quality electrical equipment

lor the mining industry is not just a

sido lino, it's our business. Our

26,000 sq. It. facility provides jobs

lor (80) skilled welders, electricians,

Iransformer 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
600/1000 VOLTS

WE BUY USED ELECTRICAL EQUIPMENT

FAIR PRICES - CALL US BEFORE YOU SELL

MINING CONTROLS

(304) 252-6243P.O. BOX 1141 • BECKLEY. WV JSJOJ .
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STEVE TORRICO
Res. (304) 253-6254

SHOOK A FLETCHER

(205)252-5157



Peabody
^•COAL COMPANYP

MARISSA BUSINESS UNIT

P.O. Box 77

Marissa, IL 62257
Phone: (618)443-3004

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
The Illinois Coal Business has changed
dramatically and so has Peabody. The

Men and Women of Peabody's Marissa

Business Unit remain committed to

being the Industry's safest and most
productive coal miners, still a part of

Peabody's proud tradition in Illinois.
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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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GUlSTTHER-NaS
MINING CONST. CO

MINING INDUSTRY CONSTRUCTION

UNDERGROUND-SHAFTS, SLOPES, TUNNELS, DEVELOPMENT

SURFACE-MATERIAL HANDLING SYSTEMS, STEEL ERECTION,

PLANT MAINTENANCE

2150 Kienlcn Avenue St. Louis, Missouri 63121 314-261-4111
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SPECIALISTS IN APPLICATION ENGINEERING

PUMPS - A-C (Formerly Allis Chalmers), Paco, Marlow,
Warren Rupp

POWER TRANSMISSION - Browning, Dodge, Reliance,
Eurodrive, Toshiba

HOISTS - Coffing, Ingersoll-Rand, Robbins & Myers, Yale

1221 Hulman Street

Terre Haute, IN 47802
812-232-0156

1133 West Mill Road

Evansville, IN 47710
812-425-1657

3192 North Shadeland Ave.

Indianapolis, IN 46226
317-541-1500

Farrar Pump & Machinery Co,

1701 S. Big Bend Blvd.
St. Louis, Missouri 63117

GORMAN-RUPP

EVERYTHING IN PUMPS"
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J^t; -?

Goodman Experience
Locomotives bached by100 years
ofmining hnow-how
Ninety-five percent of all mining and 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 of our own design and manufacture,
single reduction gearing and direct axle mounting. The result: less
moving parts, less maintenance, more reliability...the quality and
value you expect from Goocfman.

Goodman Equipment Corporation, 5430 West 70th Place. Bedford
Park, IL60638 USA Phone (708) 496-1188 Telex 6871228
FAX(708) 496-3939

3G4'J

goodman
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GOODfYEAR Petter Supply Go,

AND

Efew

. . . put the combination to work for you!

Conveyor &
Elevator Belting

Backed by...

TOTAL

BELT
SERVICE

.. System Analysis

.. Installation

.. Vulcanizing & Stringing

. . Fabrication & Repair

.. Large Inventory Support

It's like having a belt factory next door

POWER
TRANSMISSION

PRODUCTS

YOUR
ROWEL
CONNECTION

AIR AND MULTI-PURPOSE HOSE

INDUSTRIAL
HOSE MATERIAL HANDLING HOSE

CHEMICAL TRANSFER HOSE HYDRAULIC DREDGING

FOOD HANDLING HOSE PETROLEUM HOSE

BLAST HOSE TANK TRUCK

DOCK HOSE
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DURALINE INC. 615 WASHINGTON ROAD PITTSBURGH, PA. 15228

> UMM1 MTYJHVr* UNINT7

Abrasion & Corrosion Resistant

Lining Materials

(412) 563-3122

Compliments of:

FREDONIA VALLEY QUARRIES

Fredonia, Kentucky 42411

Phone 502-545-3351

Serving the coal industry with Rock Dust,

land reclamation and water purification

products.
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<XM>
DU QUOIN
IRON £t SUPPLY

COMPANY

P. O. BOX 181

SOUTH WALNUT STREET

DU QUOIN, IL 62832
PH: 618/542-5477

FAX: #1-618-542-5470

D Ql
SUPPLY COMPANY

P. O. BOX 451

ROUTE 48-WEST

TAYLORVILLE, IL 62568
PH: 217/824-9413

FAX #1-217-824-3211

MINE, MILL it INDUSTRIAL SUPPLIES SINCE 1923 - 2 location! to larva youl

Specializing in Mine Lighting

Hydraulic it Industrial Hoiai

REPRESENTING THE FOLLOWING MANUFACTURES:

AEROQUIP CORPORATION

ALEMITE

AMERICAN LOCK

BAND-IT

DIXON

FLEXAUST

FLEXIBLE STEEL LACING

GOODYEAR TIRE & RUBBER CO.

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
PVC Hose

Conduit Hose

Lubricating Equipment
Selective Plating
Storage Systems
Hose Clamps
Lighting
Self Contained Self Rescuer

Splice Kits
Lubricants

Hand Cleaner
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When dependability is your objective
Continental Conveyor is your company.

S
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a CONTINENTAL CONVEYOR
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We engineer solutions

-IPHANSON
(^ENGINEERS
['.••.: \::^J'f'-".'.- INCORPORATED

geoteclinical, structural & transportation
engineering • environmental/waste management

•materials testing • hydrology/hydraulics • wetlands
•airport sendees

(217)788-2450

Springfield, Peoria, Rockford and LaGrangc, 111.

Compliments of

COURSON CORING & DRILLING

R.R. 1 Box 38A

ST. Peter, Illinois 62880
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HVDRHULIC CVLIRDER IRUSCLE HT THE PU5H OF R BUTTOR

POWRPAK
HYDRAULIC CYLINDER COMPLETE WITH

INTEGRAL POWER UNIT AND AUTOMATIC VALVING

• 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 25 years ago anil have hundreds in operation.

For further information contact:

fluid power speciausTS

P.O. BOX 266 • 1890 MANCHESTER RD

WHEATON, ILLINOIS 60187 • PHONE: 708-653-0031

277



ILLINOIS MINING INSTITUTE

Put an end to
costly concrete stoppings.

Jack Kennedy standard steel
stopping system is effective,

efficient, economical.
Jack Kennedy steel stoppings (or 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 showing
our full line of products for the
mining industry.

Jack Kennedy
Metal Products & Buildings, Inc.
P.O. Box 38 Taylorville. Illinois 62568

Phone (217) 287-7231 • FAX (217) 287-7232
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YOUR ST. LOUIS PUMP HOUSE
534-3100

Pumps for any application:
WORTHINGTON • INGERSOLL-RAND
SUNDFLO • ECO • WILDEN • TUTHILL

BARNES • GALIGHER-ASH • FMC

ROPER•GRUNDFOS

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

Track-type tractors 60-770 HP
Scrapers-Loaders-
Trucks-Backhoes
and more. Quality
Cat equipment
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

YOUR CATERPILLAR DEALER

Fabick Machinery Co. • Marion, IL • 618-997-1881

Caterpillar. Cat and G3 are trademark ot Caterpillar Inc.
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Rite Crete

Concrete Products
Division of Woodruff Supply Co., Inc.

CEMENT PRODUCTS EOR THE COAL INDUSTRY . . .

Manufactures of

50 lb. Rite Wall — Same as fiberbond. Block-Bond. Quick Wall. B-Bond.
baa 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 flcxural
strengths. MSMA Acceptance * IC 99.

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

pressive strengths as the cementatious products. MSMA Ac
ceptance * IC 99/1.

4 Cubic Rite Crete Mine Seal - A special blend of mineral wool and ce-
ft. bag ment. Provides permanent resilient and protects against the

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

40 lb. Rite Crete Mine Seal Lite — Special Lite weight mixture of cement
bag an vermiculite. used to seal any mine strata to prevent air loss.

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

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

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

45 lb. Kite Crete Gunite Mix - fiberglass reinforced for sealing ribs and
bag roof.

Kite 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, Safes 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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COAL TION

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 bulk
material handling. Since 1903 R&Shas 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.

ROBERTS &SCH^EFEF

281



ILLINOIS MINING INSTITUTE

Products for

the Mining and
TUnneling Industry

Lokset® Resin Anchor Systems

Tekfoam Cavity Fill

Airtite Stopping Coating

Chemical Grouts

Tekseal® Pumpable Ventilation Seals

— Local Sales —

Representatives

Mike Musko

Marion, IL
(618)997-3970

Tom Williamson

Madisonville, KY
(502) 249-9400

FOSROC

<fi,A E&JMM4 OS1WXCOMBWY

Fosroc Inc.

Celtite Mining & Tunneling
Division

150 Carley Court
Georgetown, KY 40324
Tel: 502-863-6800

FAX: 502-863-6805
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Motor Skills
We've
got 'em

In Illinois Mining Country your total source
tor electro-mechanical equipment, repair and service
is Decatur/Mt. Vernon Industrial Electric.

With two strategically placed service centers
and 24-hour emergency service, DIE/MVE support is
always minutes away trom any Illinois mining site.

DIE/MVE engineers can inspect and repair
your electro-mechanical equipment on-site, or carry
your equipment to the nearest DIE/MVE center lor
repair and return it to your operation last.

Decatur/Mt. Vernon Industrial Electric is a

distributor lor most ot the electro-mechanical

equipment you use now. So you should never sutler
a delay while waiting tor parts.

For complete, dependable, electro
mechanical service.. .your total source is Decatur/
Mt. Vernon Industrial Electric.

• A/C Motor Repairand Testing
Mushand Form Coil Rewinding
Surge. High Potand Megger Testing
Full Voltage Test Thru 4160V

' 0/C Motor Repair and Testing
Field Interpole and Armature Rewinding
Surge and High FrequencyTesting
Full Voltage Testing Thru 500V

1 Mechanical Service

Complete MachineShop
IRD Analysis/Dynamic Balancing
200T Horizontal Press • 30T Crane Bay

1 24-Hour Service

DECATUR/MT.VERNDN
itnal electric

YOUR
TOTAL ELECTRO-MECHANICAL
SOURCE

DECATUR Industrial Electric

MT. VERNON Electric

1500 N 22nd Slrool • Docalur. Illinois 62525 • 1-800-252-1598 • 217-428-6621
1313 Harlan Road-Ml Vernon. Illinois 62864 • 1-800-233-8830 • 618-2441212
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Tongue & Groove

Phone 253-7808-253-7645

Manufactured By:

Tison & Hall Concrete Product
210 N. COMMERCIAL
HARRISBURG, ILLINOIS 62946

TRICON METALS & SERVICES, INC.
ALLOY STEEL & CUSTOM FABRICATION

-MAIN OFFICE- -WESTERN DIVISION-

2700 5th Avenue S. 1355 West Idaho

BIRMINGHAM, AL 25210 ELKO, NV 89801
250/956-2567 702/738-1242

TOLL FREE 1-800-633-6054 • FAX 205/956-9706
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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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8413 Peabody Rd, Freeburg, IL 62243 618/539-5836

Coal Sampling & Analysis
Coal Washability Studies
Water & Environmental Analysis
Soil & Overburden Analysis
Rock Mechanics

WHERE QUALITY IS STANDARD
Ccrpora!o Headquartari, Suits 100,147 1llhAvsnus, S.E. Chaiiaiton, Wail VUglnla25303

pM|TABOR MACHINE

"The Vibrating People"

MANUFACTURERS OF VIBRATING SCREENS AND RE

PLACEMENT PARTS FOR ALL TYPES OF VIBRATING

SCREENS.

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

304-327-2431
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[INDUSTRIAL

LECTRIC

UPPLY

AND

OTOR

EPAIR

MEETING ALL YOUR

INDUSTRIAL ELECTRICAL NEEDS
SINCE 1971

• Wire

• Circuit Breakers

• Motors, Motor Controls
• Transformers
• Lighting Fixtures
• Tools, Testers
• Hoyt Mining Contacts & Kits
• COMPLETE MOTOR REPAIR SERVICE

[Integrity Experience Service
FOR ORDERS & QUOTES 800-882-0133

FAX NUMBER 618-463-1045

3326 EAST BROADWAY • ALTON, ILLINOIS 62002
618-463-0333
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NAYIM...
ThePipeYou Can Count On

ErTUSeriice

'.-/•'-:: -:i

Whatever your piping needs, you candepend on Naylor to meet both
your standard and special requirements.
For general service such aswater supply, de-watering, compressed air
and ventilating, Naylor can provide spiralweld pipe of basic carbon
steel in either the lockseam or buttweld construction.

Forabrasiveservicesuch as dredging, sand and gravelconveying and
tailings, product or slurry lines, Naylor can supply spiral 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 W wall, Naylor offers a complete line of
fittings, fabrications and connections including theone-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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LOOK
TO NALCO

FIRST...
...to improve your operation's profitability and
efficiency. Nalco can help decrease your downtime
and maintenance headaches too, through a variety
of mineral processing programs. Coal producers
around the country look to their Nalco Service
Representative first to help them improve produc
tivity and prevent problems before they occur.

FOR WHAT'S

NEXT®...
...in state-of-the-art chemical programs and the
services and systems needed to keep your operation
running at optimum efficiency. Youcan always
count on Nalco to be working on tomorrow's
problems today.

Don't wait. Look to Nalco now for the best in

mineral processing and solids handling programs.
Call Nalco at (708) 305-1569 for more information
and a FREEon-site plant survey.
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Nalco Chemical Company
One Nalco Center

Napervllle. Illinois 60563-1198



ADVERTISERS
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MANUFACTURER OF

ELECTRIC MOTORS

FOR MINING

MACHINERY

-,

Water Cooled Face Conveyor Motor

•Longwall Face Conveyors
•Shears -Lump Breakers
•Stage Loaders Continuous Minors
•Crushers -Traction

•Hydraulics

AUTHORIZED DISTRIBUTORS AND

WARRANTY SERVICE CENTERS FOR:

•ABB - Drives

• Baldor - Motors

•Century - Motors
• Federal Pacific - Transformers

•Inpro Seal - Bearing Isolators
• Leeson - Motors

SERVICES

•AC& DC Motor Repair
•AC & DC Drive Repair
•Babbitt Bearing Rebuilding
•Complete Machine Shop
• Dynamometer Testing

•Louis Allis - Motors and Drives
•Payne Engineering - Solid State

Starters

•Siemens

•Teco

•Mohler Epoxy Seal* - Sealed
Insulation System to MIL-M-
17060&IEEE-429

•Metallizing
•Motor Redesign, Rebuilding &

Conversions

•Predictive Maintenance

Mohler Technology, Inc.
PO Box 669 • 2355 Eby Road, Boonville, IN 47601

24 Hour Emergency Service/

812-897-2900 • FAX:812-897-2686 • Toll Free:l-800-258-5258

MTI QUALITY - ALWAYS COST EFFECTIVE
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WEIR
INTERNATIONAL

MINING
CONSULTANTS

Providing the mining and mineral
sector with comprehensive engineering,
environmental and consulting services.

Lexington, KY
606-223.1591

Des Plaines, IL
708-297-3500

Lakewood, CO
303-985-7687

Huntington, WV
304-525-5363

A member of the International Mining Consultants Group

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 PleasantValley Road • Fairmont. WestVirginia 26554
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ADVERTISERS

Take a look at our...

JEFFREY \$0iS MINER:
Theserugged low-maintenance heavyweights
pack the power to increase yourproductivity!

MP
M r

m
J!' If . Sa ''Afi,. ' ,

Standard Features

• 500hp Chaildess Cutter Head

• Dual Drive lOOhp CLA
Gathering Head

• All Gear lOOhp AC-DC "fraction
. DrivewidiAUTOCONTROL
\

• 36" Wide Conveyor

--

1026HH 1038HH

Mining Range 38'/!" -10" 44,/;"-13T'

Gross Weiglit 118,0001b 132,0001b

Ground Pressure 28psi 30psi

Callusfordetails at (614)297-3123

JEFFREY DIVISION, INDRESCO INC.
274 E. First Avenuo, Columbus OH 43201. U.S.A.
FAX: (614)-297-3036

Optional
Features

•Dust Collector

• Radio Control

• 500hp Ripper
Chain Cutter
Head

JEFFREYE^^^
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ADVERTISER PRODUCTS AND SERVICES INDEX

Building Materials and Construction

A.S.P. Enterprises, Inc., p. 173
Allen Lumber Company, Inc., p. 177
Arneson Timber Co., p. 174
Capitol Machinery Co., p. 248
Duraline, Inc., p. 273
Gunther-Nash Mining Construction Co., p. 269
Hennessey-Forrestal Machinery Co., p. 256
Henry A. Petter Supply Co., p. 272
Jack Kennedy Metal & Building Products, Inc., p. 278
Kanawha Manufacturing Co., p. 184
Michigan Industrial Hardwood Co.,p. 244
Naylor Pipe Co., p. 289
RitecreteConcrete Products, p. 280
Tison & Hall Concrete Products, p. 284
West Virginia Electric Corp., p. 292
Woodruff Supply, Inc.,p. 188

Contractors and Professional Services
(consultants, engineers, drilling, etc.)

Baker-Bohnert/Service Group, p. 225
Bowman & Associates, Inc.,pp. 251,252,253
Coal Industry Consultants, Inc., p. 236
Commercial Testing &Engineering Co., p. 233
Connellsville Corporation, p. 239
Courson Coring& Drilling, p. 276
Frontier-Kemper Constructors, Inc., p. 257
General Belt Service, Inc., p. 199
Gunther-Nash Mining Construction Co., p. 269
Hanson Engineers, Inc., p. 276
Hennessey-Forrestal Machinery Co., p. 256
Kanawha Manufacturing Co., p. 184
Kerco, Inc., p. 236
MossnerCompany, Alfred, p. 208
Roberts & SchaeferCo., p. 281
Southern Illinois University -Coal Research Center, p.204
Stagg Engineering Services, Inc., p. 208
Stamler Corporation (An Oldenburg Group Co.), p. 212
Standard Laboratories, Inc., p. 286
Weir International Mining Consultants, p.292
West Virginia ElectricCorp., p. 292
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Electrical Equipment
(supplies, motors, cables, lamps and repairs)

ADALET,p.211
Amercable, p. 169
American Excelsior Co., p. 176
American Pulverizer Co., p. 170
Ashby Electric Co., Inc., p. 178
Associated Supply Co., p. 220
Berry Bearing Co., p. 229
Crown Battery Mfg.Co., p. 257
Du Quoin Iron & Supply Co., p. 274
Fairmont Supply Co., p. 259
Flanders Electric of Illinois, Inc., p. 207
Helwig Carbon Products, Inc., p. 260
Henry A. Petter Supply Co., p. 272
Hopcroft Electric, p. 254
IBT, Inc., p. 263
Industrial Electric Supply & Motor Repair, p. 288
John Benson Electric Co., p. 249
Kerco, Inc., p. 236
Kiefer ElectricalSupply Co., p. 185
Mainline Power Products Co., Inc., p. 241
Mcjunkin Corp., p. 222
Mine Supply Co., The, p. 198
Mining Controls, Inc., p. 265
Mohler Techology, Inc., p. 291
Mt. Vernon Electric, Inc., p. 283
National Mine Service Co., p. 187
Ocenco, Inc., p. 183
Power Torque, Inc., p. 294
Reaco Battery Service Corp., p. 199
Siemens, p. 213
West Virginia Electric Corp., p. 292
Woodruff Supply, Inc., p. 188

Mining and Industrial Supplies

A.S.P. Enterprises, Inc., p. 173
Amercable, p. 169
American Mine Tool Division, p. 228
American Pulverizer Co., p. 170
Arneson Timber Co., p. 174
Associated Supply Co., p. 220
Berry Bearing Co., p. 229
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Mining and Industrial Supplies, cont'd.

Brake Supply Co., Inc., pp. 246,247
Centrifugal & Mechanical Ind., Inc., p. 189
Centrifugal Services, Inc., p. 243
Century Lubricants Co., p. 242
Coal Age, Inc., p. 226
Construction Machinery Corp., p. 260
Du Quoin Iron & Supply Co., p. 274
Fabick Machinery Co., p. 279
Fairmont Supply Co., p. 259
Fansteel, Inc. - VR/ Wesson Co., p. 230
FlexibleSteel Lacing Co., p. 234
Ford Steel Co., p. 263
Fredonia Valley Quarries, p. 273
Heartland Pump Rental & Sales, Inc., p. 261
Hennessey-Forrestal Machinery Co., p. 256
Henry A. Petter Supply Co., p. 272
James A. Redding Co., p. 220
John Benson ElectricCo., p. 249
Kennametal, Inc., p. 179
Kerco, Inc., p. 236
Long-Airdox Co., p. 293
Mainline Power Products Co., Inc., p. 241
Mcjunkin Corp., p. 222
Mine & Process Service, Inc., p. 215
Mine Supply Co.,The, p. 198
Mississippi LimeCo., p. 285
Mt. Vernon Electric, Inc., p. 283
National Mine ServiceCo., p. 187
Naylor Pipe Co., p. 289
OKI Padgett Systems, p. 244
PowerTorque, Inc., p. 294
Reaco Battery ServiceCorp., p. 199
Roberts & Schaefer Co., p. 281
SchroederIndustries,p. 197
Sligo, Inc.,p. 216
Sollami Co.,The, p. 218
Southern IL Retreading, Inc., p. 214
Stanley-Proto Industrial Tools, p. 196
T.J.Gundlach Machinery Co., p. 205
Wescott Steel, Inc., p. 193
WoodruffSupply, Inc., p. 188
Zettler Timber, p. 197
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Mining Companies

Arch of Illinois, p. 171
ConsolidationCoalCo., p. 258
Freeman United Coal Mining Co., p. 181
Kerr-McGeeCoal Corp., p. 192
Monterey CoalCompany, p. 287
Peabody Coal Co., pp. 266,267
White County Coal Co., Pattiki Mine,p. 235
Zeigler Coal Holding Co., pp. 200,201

Petroleum Products and Chemicals

Century Lubricants Co., p. 242
Du Quoin Iron & Supply Co., p. 274
FairmontSupply Co., p. 259
Nalco Chemical Co., p. 290
Pennzoil Products Co., p. 264
Stamler Corporation (An Oldenburg Group Co.), p. 212
Woodruff Supply, Inc., p. 188

Power Transmission Equipment
(seivicesandparts)

American Pulverizer Co., p. 170
Baker-Bohnert/Service Group, p. 225
Bearing Headquarters, Inc., p. 240
Berry Bearing Co., p. 229
Bowman & Associates, Inc., pp. 251,252,253
Fairmont Supply Co., p. 259
FlexibleSteel LacingCo., p. 234
General Belt Service, Inc.,p. 199
Gooding Rubber Co., p. 219
Gunther-Nash Mining Construction Co., p. 269
Henry A. Petter Supply Co., p. 272
Hydro-Power, Inc., p. 270
1BT, Inc., p. 263
John Benson Electric Co., p. 249
MacWhyte Wire Rope Co., p. 238
Mine & Process Service, Inc., p. 215
Miner News, p. 191
OKI Padgett Systems, p. 244
Phillips Machine Service, Inc, p. 206
Power Torque, Inc., p. 294
SEMCOR, p. 192
Woodruff Supply, Inc., p. 188
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Preparation Plants and Equipment
(services and parts)

American Pulverizer Co., p. 170
Bearing Headquarters, Inc., p. 240
Berry Bearing Co., p. 229
Bowman & Associates, Inc., pp. 251,252,253
Centrifugal & Mechanical Ind., Inc.,p. 189
Duraline, Inc., p. 273
Fairmont Supply Co., p. 259
Ford Steel Co., p. 263
General Belt Service, Inc., p. 199
Gunther-Nash Mining Construction Co., p. 269
Heath Engineering, Inc., p. 277
Hennessey-Forrestal Machinery Co., p. 256
Henry A. Petter Supply Co., p. 272
James A. Redding Co., p. 220
John Benson Electric Co., p. 249
Kerco, Inc., p. 236
Krebs Engineers, p. 223
Mine Supply Co.,The, p. 198
National Mine Service Co., p. 187
OKI Padgett Systems, p. 244
Power Torque, Inc., p. 294
Roberts & Schaefer Co., p. 281
Roland Machinery Co., p. 210
StamlerCorporation (AnOldenburgGroupCo.), p. 212
Tabor Machine Co., Inc., p. 286
West Virginia Electric Corp., p. 292
Woodruff Supply, Inc., p. 188

Pumps
(all kinds, pipe valves, fittings, hydraulics)

Bearing Headquarters, Inc., p. 240
Berry Bearing Co., p. 229
BrakeSupply Co., Inc., pp. 246,247
Du Quoin Iron & Supply Co., p. 274
Fairmont Supply Co., p. 259
Farrar Pump & Machinery Co., p. 270
Heartland Pump Rental & Sales, Inc., p. 261
Heath Engineering, Inc., p. 277
Hennessey-Forrestal Machinery Co., p. 256
Henry A. Petter Supply Co., p. 272
Hydro-Power, Inc., p. 270
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Pumps, cont'd.

Industrial Process Equipment Co., p. 279
John Benson Electric Co., p. 249
Kerco, Inc., p. 236
Mcjunkin Corp., p. 222
MineSupply Co.,The, p. 198
Morgantown Machine &Hydraulics, Inc., p. 213
Mt. Vernon Electric, Inc., p. 283
Woodruff Supply, Inc., p. 188

Reclamation, Erosion Control, Ground Stabilization

A.S.P. Enterprises, Inc., p. 173
Associated Supply Co.,p. 220
Baker-Bohnert/Service Group, p. 225
Kerco, Inc., p. 236
National Mine Service Co., p. 187
Ready Drilling Co., p. 241
WoodruffSupply, Inc., p. 188

Rubber Products
(lircs, belting, andhose)

Apache Hose&Belting Co., Inc., p. 175
Baker-Bohnert/Service Group, p.225
Berry Bearing Co., p. 229
Brad Ragan, Inc., p. 249
Continental Conveyor &Equipment Co., p. 275
DuQuoin Iron &SupplyCo., p. 274
Fairmont Supply Co.,p. 259
General Belt Service, Inc., p. 199
Gooding RubberCo.,p. 219
Goodyear Tire and Rubber Co., Inc., p.182
Hennessey-Forrestal Machinery Co., p. 256
Henry A.Fetter Supply Co., p. 272
1BT, Inc., p. 263
Jake's Tire Co., p. 195
Kerco, Inc., p. 236
Power Torque, Inc., p. 294
Raben Tire Co., p. 231
SEMCOR, p. 192
Southern IL Retreading, Inc., p. 214
Woodruff Supply, Inc., p. 188
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Steel and Steel Fabricators
(screens, rail, etc.)

American Pulverizer Co., p. 170
Associated Supply Co., p. 220
Berry Bearing Co., p. 229
Broderick & Bascom Rope Co., p. 237
Centrifugal Services, Inc.,p. 243
Coal Age, Inc., p. 226
Construction Machinery Corp., p. 260
Du Quoin Iron & Supply Co., p. 274
Fairmont Supply Co., p. 259
Ford Steel Co., p. 263
Hennessey-Forrcstal Machinery Co., p. 256
Kanawha Manufacturing Co., p. 184
Kerco, Inc., p. 236
Levinson Steel Company, The, p. 233
MacWhyte Wire RopeCo., p. 238
Naylor Pipe Co., p. 289
Norris Screen & Mfg. Co., p. 190
OKI Padgett Systems, p. 244
Tricon Metals and Services, Inc., p. 284
Wescott Steel, Inc., p. 193
Woodruff Supply, Inc.,p. 188

Surface Mining Equipment

A. L. Lee Corporation (Allco), p. 172
Bearing Headquarters, Inc., p. 240
Berry Bearing Co., p. 229
Capitol Machinery Co., p. 248
Fabick Machinery Co., p. 279
Hennessey-Forrestal Machinery Co., p. 256
]. H. Fletcher & Co., p. 221
Long-Airdox Co., p. 293
MacWhyte Wire Rope Co., p. 238
Midco Equipment Co., p. 225
Mt. Vernon Coal Transfer, p. 227
Norris Screen & Mfg. Co., p. 190
Phillips Machine Service, Inc, p. 206
Reaco Battery Service Corp., p. 199
Rimpull Corp., p. 228
Roberts & Schaefer Co., p. 281
Roland Machinery Co., p. 210
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Surface Mining Equipment, cont'd.

Rudd Equipment, p. 168
Sollami Co., The, p. 218
Stamler Corporation (An Oldenburg Group Co.), p. 212
T.J. Gundlach Machinery Co., p. 205

Transportation
(railroads, trucking, barge)

Baker-Bohnert/Service Group, p. 225
BrakeSupply Co., Inc., pp. 246, 247
Hanson Engineers, Inc., p. 276
Hennesscy-Forrestal Machinery Co., p. 256
]. H. Fletcher & Co., p. 221
National Mine Service Co., p. 187
Norfolk Southern Corp., p. 268
OKI Padgett Systems, p. 244
Raben Tire Co., p. 231
Sollami Co.,The, p. 218
Stamler Corporation (An Oldenburg Group Co.), p. 212

Underground Mining Equipment
(equipment, replacement parts andrebuilds)

A. L. Lee Corporation (Allco), p. 172
American Mine Tool Division, p. 228
Arneson Timber Co., p. 174
Associated Supply Co., p. 220
Berry Bearing Co., p. 229
Capitol Machinery Co., p. 248
Central Illinois Steel Co., p. 224
Coal Age, Inc., p. 226
Du Quoin Iron&Supply Co., p. 274
Eagle Seal Mine Sealant, p. 254
Fairmont Supply Co., p. 259
Gauley Sales Co., p. 255
General Belt Service, Inc., p. 199
Goodman EquipmentCorp., p. 271
Hennessey-Forrestal Machinery Co., p. 256
Jeffrey Division, INDRESCO, Inc., p. 295
Joy Technologies, Inc., p. 180
Kennametal, Inc., p. 179
Kerco, Inc., p. 236
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Underground Mining Equipment, cont'd.

Kiefer Electrical Supply Co., p. 185
Lakeshore Mining Equip. Corp., p. 186
Long-Airdox Co., p. 293
MacWhyte Wire Rope Co., p. 238
Michigan Industrial HardwoodCo., p. 244
Mine & Process Service, Inc., p. 215
Minesafe Electronics, p. 194
MiningControls, Inc., p. 265
Morgantown Machine &Hydraulics, Inc., p. 213
National Mine Service Co., p. 187
Norris Screen & Mfg. Co., p. 190
Phillips Machine Service, Inc, p. 206
Reaco Battery Service Corp., p. 199
Roland Machinery Co., p. 210
Schroeder Industries, p. 197
Southern IL Retreading, Inc., p. 214
StamlerCorporation (AnOldenburgGroupCo.), p. 212
T. J. Gundlach Machinery Co., p. 205
Tison & Hall Concrete Products, p. 284
Woodruff Supply, Inc., p. 188
Zettler Timber, p. 197

Underground Roof Support, Safety and Ventilation

American Mine Tool Division, p. 228
Associated Supply Co., p. 220
Birmingham Bolt Co., p. 245
Fairmont Supply Co., p. 259
Fosroc, Inc.-Celtite Technik, Inc., p. 282
Frazer and Jones, p. 262
Fredonia ValleyQuarries, p. 273
Gunther-Nash Mining Construction Co., p. 269
Hemscheidt Corporation, p. 250
Hennessey-Forrestal Machinery Co., p. 256
Jack Kennedy Metal & Building Products, Inc., p. 278
Jennmar Corporation, pp. 202,203
Kerco, Inc., p. 236
Lakeshore Mining Equip. Corp., p. 186
Michigan Industrial Hardwood Co., p. 244
Mine Supply Co.,The, p. 198
Naylor Pipe Co., p. 289
Ocenco, Inc., p. 183
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Underground Roof Support, Safetyand Ventilation, cont'd.

Power Torque, Inc., p. 294
Towers MineTool, Inc., p. 217
WoodruffSupply, Inc., p. 188

Users of Coal

(utilities, industry, etc.)

Central Illinois Public Service Co., p. 232

Other

American Excelsior Co. (Emulsion Control, Geotextile Mfg. &Distr.), p. 176
Continental Conveyor &Equipment Co. (Conveyor Mining Systems.), p. 275
Flexible Steel Lacing Co.(Conveyor Belt Fasteners and Maint. Prods.), p.234
Miner News (Mining Directories), p. 191
Stonebridge Press Ltd. (Promotional Progs, and Safety Incentives), p. 209



ADVERTISER ALPHABETICAL INDEX

A

A. L. LeeCorporation (Allco), p. 172
A.S.P. Enterprises, Inc.,p. 173
ADALET,p.211
Allen Lumber Company, Inc., p. 177
Amercable, p. 169
American Excelsior Co., p. 176
American Mine Tool Division, p. 228
American Pulverizer Co., p. 170
Apache Hose&Belting Co., Inc., p.175
Arch of Illinois, p. 171
Arneson Timber Co., p. 174
Ashby ElectricCo., Inc., p. 178
Associated Supply Co., p. 220

B

Baker-Bohnert/Service Group, p. 225
Bearing Headquarters, Inc., p. 240
Berry Bearing Co., p. 229
Birmingham Bolt Co., p. 245
Bowman & Associates, Inc., pp. 251,252,253
Brad Ragan, Inc., p. 249
BrakeSupply Co., Inc., pp. 246, 247
Broderick & Bascom Rope Co., p. 237

c

Capitol Machinery Co., p. 248
Central Illinois Public Service Co., p. 232
Central Illinois Steel Co., p. 224
Centrifugal &Mechanical Ind., Inc., p. 189
Centrifugal Services, Inc.,p. 243
Century Lubricants Co., p. 242
Coal Age, Inc., p. 226
Coal Industry Consultants, Inc., p. 236
Commercial Testing & EngineeringCo., p. 233
Connellsville Corporation, p. 239
Consolidation Coal Co., p. 258
Construction Machinery Corp., p. 260
Continental Conveyor & EquipmentCo., p. 275
Courson Coring & Drilling, p. 276
Crown Battery Mfg. Co., p. 257
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D-E

Du Quoin Iron & Supply Co., p. 274
Duraline, Inc.,p. 273
EagleSeal MineSealant, p. 254

F

Fabick Machinery Co., p. 279
FairmontSupply Co., p. 259
Fansteel, Inc. - VR/Wesson Co., p. 230
Farrar Pump & Machinery Co., p. 270
Flanders Electricof Illinois, Inc., p. 207
Flexible Steel Lacing Co., p. 234
Ford Steel Co., p. 263
Fosroc, Inc.-CeltiteTechnik, Inc., p. 282
Frazerand Jones,p. 262
Fredonia Valley Quarries, p. 273
Freeman United Coal Mining Co., p. 181
Frontier-Kemper Constructors, Inc., p. 257

G

GauleySalesCo., p. 255
General Belt Service, Inc., p. 199
Gooding RubberCo., p. 219
Goodman EquipmentCorp.,p. 271
Goodyear Tire and Rubber Co., Inc., p. 182
Gunther-Nash Mining Construction Co.,p. 269

H

Hanson Engineers, Inc., p. 276
Heartland Pump Rental & Sales, Inc., p. 261
Heath Engineering, Inc., p. 277
Helwig Carbon Products, Inc., p. 260
Hemscheidt Corporation, p. 250
Hennessey-Forrestal Machinery Co., p. 256
Henry A. Petter Supply Co., p. 272
Hopcroft Electric, p. 254
Hydro-Power, Inc., p. 270

I
IBT, Inc., p. 263
Industrial ElectricSupply & Motor Repair, p. 28l
Industrial Process Equipment Co., p. 279
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J
J. H. Fletcher & Co., p. 221
Jack Kennedy Metal &Building Products, Inc., p. 278
Jake's Tire Co., p. 195
James A. Redding Co., p. 220
Jeffrey Division, INDRESCO, Inc., p. 295
Jennmar Corporation, pp. 202,203
John Benson Electric Co., p. 249
Joy Technologies, Inc., p. 180

K

Kanawha Manufacturing Co., p. 184
Kennametal, Inc., p. 179
Kerco, Inc., p. 236
Kerr-McGee Coal Corp., p. 192
Kiefer Electrical Supply Co., p. 185
Krebs Engineers, p. 223

L

Lakeshore Mining Equip. Corp., p. 186
Levinson Steel Company, The, p. 233
Long-Airdox Co., p. 293

M

MacWhyteWire Rope Co., p. 238
Mainline Power Products Co., Inc., p. 241
Mcjunkin Corp., p. 222
Michigan Industrial Hardwood Co., p. 244
Midco Equipment Co., p. 225
Mine & Process Service, Inc., p. 215
Mine Supply Co., The, p. 198
Miner News, p. 191
Minesafe Electronics,p. 194
Mining Controls, Inc., p. 265
Mississippi Lime Co., p. 285
Mohler Techology, Inc., p. 291
Monterey CoalCompany, p. 287
Morgantown Machine & Hydraulics, Inc., p. 213
Mossner Company, Alfred, p. 208
Mt. Vernon Coal Transfer, p. 227
Mt. Vernon Electric, Inc., p. 283
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NalcoChemical Co.,p. 290
National MineService Co., p. 187
Naylor Pipe Co., p. 289
NorfolkSouthern Corp., p. 268
Norris Screen & Mfg. Co., p. 190
Ocenco, Inc., p. 183
OKI PadgettSystems, p. 244

P
PeabodyCoal Co.,pp. 266, 267
Pennzoil Products Co., p. 264
Phillips Machine Service, Inc, p. 206
Power Torque, Inc., p. 294

R

Raben Tire Co., p. 231
Reaco Battery Service Corp., p. 199
Ready Drilling Co., p. 241
Rimpull Corp., p. 228
Ritecrete ConcreteProducts, p. 280
Roberts & SchaeferCo., p. 281
Roland Machinery Co., p. 210
Rudd Equipment, p. 168

S
Schroeder Industries, p. 197
SEMCOR, p. 192
Siemens, p. 213
Sligo, Inc., p. 216
Sollami Co., The, p. 218
Southern IL Retreading, Inc., p. 214
Southern Illinois University -Coal Research Center, p. 204
Stagg Engineering Services, Inc., p. 208
Stamler Corporation (An Oldenburg Group Co.), p. 212
Standard Laboratories, Inc., p. 286
Stanley-Proto Industrial Tools, p. 196
Stonebridge Press Ltd., p. 209

T

T. J. Gundlach Machinery Co., p. 205
Tabor Machine Co., Inc., p. 286
Tison & Hall Concrete Products, p. 284
Towers Mine Tool, Inc., p. 217
Tricon Metals and Services, Inc., p. 284
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w

Weir International Mining Consultants, p. 292
Wescott Steel, Inc., p. 193
West Virginia ElectricCorp., p. 292
White County Coal Co.,Pattiki Mine, p. 235
Woodruff Supply, Inc., p. 188

Z

ZeiglerCoal Holding Co., pp. 200,201
Zettler Timber, p. 197
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