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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 in earth's caverns deep,
Civilization would soon crumble into the dust.

AD 1964 From his poem - Vachel Davis

(Dedicatedon StateCapitol Lawn, Springfield , Illinois, October 16,1964)



IN MEMORY

of

All Deceased Members

of the

ILLINOIS MINING INSTITUTE

Joseph M. Aull
Clayton Ball
Gene Dooley

George Hargraves
Robert Oswald

v



OFFICERS 1992-93

PRESIDENT
J. Robert Danko

Peabody Coal Co.
Marissa, Illinois

FIRST VICE PRESIDENT
Robert W. Shanks

Arch of Illinois, Inc.
Percy, Illinois

SECOND VICE PRESIDENT
David L. Webb

Freeman United Coal Mining Co.
Virden, Illinois

SECRETARY-TREASURER ADMINISTRATIVE ASSISTANT

Heinz H. Damberger Phyllis Godwin
Illinois State Geological Survey P.O. Box20

615 East Peabody Drive Pesotum, Illinois 61863
Champaign, Illinois 61820 (217) 867-2791

(217) 333-5115 EXECUTIVE BOARD
Thomas Austin C94) Neil Martin 094)
Randy Britton 094) Ron Morse, exofficio
Y. Paul Chugh 093) George Oberlick 093)
Robert Gullic 094) Michael K. Reilly, exofficio 093)
Bert Hall 095) Robert W. Shanks 093)
Aaron Jackson 095) Joseph S. Spivey, ex officio
John Lanzerotte 095) Charles L. Woolbright 093)

David M.Young 095)

IMI COMMITTEE CHAIR PERSONS FOR 1992-93

ADVERTISING COMMITTEE SCHOLARSHIP COMMITTEE
Fred Bauer, Co-Chairman David L. Webb, Chairman

Larry Steward, Co-Chairman
AUDITING COMMITTEE

MEMB?RSfflP SmITTEE Th°maS AuStin' C'™"
Randy Britton, Chairman PROGRAM COMMITTEE

NOMINATING COMMITTEE Heinz H- Damberger, Chairman
Robert W. Shanks, Chairman

VI



OFFICERS 1993-94

PRESIDENT
Robert W. Shanks

Arch of Illinois, Inc.
Percy, Illinois

FIRST VICE PRESIDENT
David L. Webb

Freeman United CoalMining Co.
Virden, Illinois

SECOND VICE PRESIDENT
David M. Young
Old Ben Coal Co.

Benton, Illinois

SECRETARY-TREASURER ADMINISTRATIVE ASSISTANT
Heinz H. Damberger Phyllis Godwin

Illinois StateGeological Survey P.O. Box 20
615 East Peabody Drive Pesotum, Illinois 61863

Champaign, Illinois 61820 (217) 867-2791
(217)333-5115 EXECUTIVE BOARD

Thomas Austin 094) Donald W. Kinstler 096)
Fred Bowman, exofficio John Lanzerotte 095)
Randy Britton 094) Ronnie Marcum 096)
J. Robert Danko, exofficio 094) Neil Martin 094)
Robert Gullic 094) William E.Noel, Jr. 096)
Bert Hall 095) Joseph S. Spivey, ex officio
Aaron D. Jackson 095) George A. Woods 096)

David M. Young 095)

IMI COMMITTEE CHAIR PERSONS FOR 1993-94

ADVERTISING COMMITTEE SCHOLARSHIP COMMITTEE
John Payne, Co-Chairman David L. Webb, Chairman

Larry Steward, Co-Chairman
AUDITING COMMITTEE

membKp^mmittee Neil Martin'Chairman
BertHall, Chairman PROGRAM COMMITTEE

NOMINATING COMMITTEE Ronnie Marcum,Chairman
Don Arrowsmith Chairman

vn



PAST PRESIDENTS OF ILLINOIS MINING INSTITUTE1*

Founded February, 1892

1892-93 JAMES C. SIMPSON, Consolidated Coal Co., St. Louis, MO
1893-94 JAMES C SIMPSON, Consolidated Coal Co., St. Louis, MO
1894-95 WALTON RUTLEDGE, State Mine Inspector, Alton, IL
1895-1911 Institute Inactive
1912-13 JOHN P. REESE, Superior Coal Co.,Gillespie, IL
1913-14 THOMAS MOSES, Bunsen Coal Co., Georgetown, IL
1914-15 J. W. STARKS, State Mine Inspector, Georgetown,IL
1915-16 WILLIAM BURTON, Illinois Miners, Springfield, IL
1916-17 FRED PFAHLER Superior Coal Co., Gillespie, IL
1917-18 PATRICK HOGAN, State Mine Inspector, Carbon, IL
1918-19 WILLIAM HALL, Miners Examining Board, Springfield, IL
1919-20 WILLIAM HALL, Miners Examining Board, Springfield, IL
1920-21 FRANK R. TIRRE, North Breese Coal & Mining Co., Breese, IL
1921-22 H. H.STOEK, Mining Dept, University of Illinois, Urbana, IL
1922-23 JOHN G. MILLHOUSE, State Mine Inspector, Litchfield, IL
1923-24 D. D. WILCOX, Superior Coal Co., Gillespie, IL
1924-25 H. E. SMITH, Union Fuel Co., Springfield, IL
1925-26 E. G. LEWIS, Chicago-Sandoval CoalCo.,Sandoval, IL
1926-27 WILLIAM E. KIDD, State Mine Inspector, Peoria, IL
1927-28 JAMES S. ANDERSON, Madison Coal Corp., Glen Carbon, IL
1928-29 JOHN E. JONES, Old Ben Coal Corp., West Frankfort, IL
1929-30 A. C. CALLEN, University of Illinois, Urbana, IL
1930-31 JOSEPH D. ZOOK, Illnois Coal Operators Assn., Chicago, IL
1931-32 GEO. C. McFADDEN, Peabody Coal Co., Chicago, IL
1932-33 CHAS. F. HAMILTON, West Virginia Coal Co., St. Louis, MO
1933-34 HARRY A. TREADWELL, C.W. & F. Coal Co., Benton, IL
1934-35 C. J. SANDOE, West Virginia Coal Co., St. Louis, MO
1935-36 T. J. THOMAS, Valier Coal Co., Chicago, IL
1936-37 W. J. JENKINS, Consolidated Coal Co., St. Louis, MO
1937-38 H. H. TAYLOR, FR., Franklin County Coal Corp, Chicago, IL
1938-39 PAUL WEIR, Consulting Mining Engineer, Chicago, IL
1939-40 ROY L. ADAMS, Old Ben Coal Corp., West Frankfort, IL
1940-41 M. M. LEIGHTON, State Geological Survey, Urbana, IL
1941-42 J. A. JEFFERIS, Illinois Terminal Railroad Co., St. Louis, MO
1942-43 CARL T. HAYDEN,Sahara Coal Co., Chicago, IL
1943-44 BEN H. SCHULL, Binkley Mining Co., Chicago, IL
1944-45 GEORGE F. CAMPBELL, Old Ben Coal Corp., Chicago, IL
1945-46 JOSEPH E. HITT, Walter Bledsoe Co., St. Louis, MO
1946-47 ROBERT M. MEDILL, Dept. Mines & Minerals, Springfield, IL
1947-48 HARRY M. MOSES, H. C. Frick Coal Co., Pittsburgh, PA
1948-49 J. ROY BROWNING, Illinois Coal Operators Assn., Chicago, IL
1949-50 T. G. GEROW, Truax-Traer Coal Co., Chicago, IL
1950-51 G. S. JENKINS, Consolidated Coal Co., St. Louis, MO
1951-52 CLAYTON G. BALL, Paul Weir Co., Chicago, IL



1952-53 WILLIAM W. BOLT, Pawnee, IL
1953-54 HAROLD L. WALKER, University of Illinois, Urbana, IL
1954-55 J. W. MacDONALD, Old Ben Coal Corp., Benton, IL
1955-56 EARL SNARR, Freeman Coal Mining Corp., Hindsdale, IL
1956-57 PAUL HALBERSLEBEN, Sahara Coal Co., Harrisburg, IL
1957-58 H. C. LIVINGSTON, Truax-Traer Coal Co., Chicago, IL
1958-59 A. G. GOSSARD, Snow Hill Coal Corp., Terre Haute, IN
1959-60 H. C. McCOLLUM, Peabody Coal Company, St. Louis, MO
1960-61 STUART COLNON, Bell &ZollerCoal Co.,Chicago, IL
1961-62 ROBERT J. HEPBURN, United ElectricCoal Co., Chicago, IL
1962-63 JOHN P. WEIR, Paul Weir Co., Chicago, IL
1963-64 E. T. (Gene) MORONI, Old Ben Coal Corp., Benton, IL
1964-65 JOHN W. BROADWAY, Bell & Zoller Coal Co., Chicago, IL
1965-66 B. R. GEBHART, Freeman Coal Mining Corp., Chicago, IL
1966-67 C. A. BROECKER, Ayrshire Collieries Corp., Indianapolis, IN
1967-68 JOSEPH CRAGGS, Peabody Coal Co., Taylorville, IL
1968-69 CLAYTON F. SLACK, Sahara Coal Co., Inc., Chicago, IL
1969-70 JOSEPH Q. BERTA, Truax-Traer Coal Co., Pinckneyville, IL
1970-71 R. F. DONALDSON, United Electric Coal Co., Chicago, IL
1971-72 CECIL C. BAILIE, Old Ben Coal Corp., Benton, IL
1972-73 E. MINOR PACE, Inland Steel Co., Sesser, IL
1973-74 ARTHUR L. TOWLES, Zeigler Coal Co., Johnston City, IL
1974-75 DALE E. WALKER, Southwestern Illinois Coal Corp., Percy, IL
1975-76 M.V. (Doc) HARRELL, Freeman United Coal Mining Co.,

Chicago, IL
1976-77 JOHN J. SENSE, Tosco Mining Corp., Pittsburgh, PA
1977-78 BILL F. EADS, Monterey Coal Co., Collinsville, IL
1978-79 WILLIAM E. WILL, Peabody Coal Co., Evansville, IN
1979-80 CHARLES E. BOND, Consolidation Coal Co., Springfield, IL
1980-81 WALTER S. LUCAS, Sahara Coal Co., Inc., Harrisburg, IL
1981-82 JACK A. SIMON, Illinois State Geological Survey, Urbana, IL
1982-83 H. ELKINS PAYNE, AMAX Coal Co., Indianapolis, IN
1983-84 JAMES D. CHADY, Old Ben Coal Co., Benton, IL
1984-85 ROBERT M. IZARD, Midland Coal Co., Farmington, IL
1985-86 DAVID A. BEERBOWER, Freeman United Coal Mining Co.,

Mt. Vernon, IL
1986-87 MACK H. SHUMATE, Zeigler Coal Co., Fairview Heights, IL
1987-88 M. E. HOPKINS, Peabody Development Co., St. Louis, MO
1988-89 GEORGE L. MAY, Monterey Coal Co., Carlinville, IL
1989-90 RICHARD R. SHOCKLEY, Illinois Department of Mines &

Minerals, Springfield, IL
1990-91 DAN G. WOOTON, White Countv Coal Corp., Carmi, IL
1991-92 MICHAEL K. REILLY, Zeigler Coal Co., Fairview Heights, IL
1992-93 J. ROBERT DANKO, Peabody Coal Co., Marissa, IL

*Affiliations listed at time of presidency.
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PAST SECRETARIES AND SECRETARY-TREASURERS

1892-95 JOHN S. LORD, Chicago and Kansas City Coal Co.
1895-11 Institute inactive

1912-23? MARTIN BOLT, Illinois Department of Mines and
Minerals, Springfield, IL

1923?-29 FRANK R. TIREE, St. Louis, MO
1929-54 B. E. SCHONTHAL, B. E. Schonthal & Co.
1954-63 GEORGE M. WILSON, Illinois State

Geological Survey, Urbana, IL
1963-68 JACK A. SIMON, Illinois State Geological Survey,

Urbana, IL
1968-75 M. E. HOPKINS, Illinois State Geological Survey,

Urbana,IL
1976-78 HAROLD J. GLUSKOTER, Illinois State

Geological Survey, Urbana, IL
1978- HEINZ H. DAMBERGER, Illinois State

Geological Survey, Champaign, IL

The Bylaxos of the Illinois Mining Institute were last published in
the 1992 Proceedings, pages, 170-173.



LIST OF HONORARY MEMBERS*

Listed are honorary members from the beginning of the Institute
as far as our records revealed. Honorary members were not ap
proved or elected every year. According to the IMI Constitution
and Bylaws adopted June 24,1913, Article II, Section 2: "Any person
of distinction in mining may be elected an honorary membe'r of the
Institute by two-thirds vote...." In 1983, this section of the Constitu
tion was amended to: "Annually, one or more members recommended by
a committee and approved by th'e Executive Board, who has rendered
outstanding service to the Illinois Mining Institute, and thereby to the
coal industry of the state, may be elected as an Honorary Member with
dues being xvaived."

1928 A. J. Moorshead, La Jolla, CA
Hugh Murray, Equality, IL
John Rollo, North Breese Coal Mining Co., Breese, IL

1929 Frank Tiree, St. Louis, MO
1932 Thomas R. Stocked, SpringCanyon Coal Co., Spring

Canyon, UT
1939 John F. Goally, Morris, IL

Eugene McAuliffe, Union Pacific Co., Omaha, NB
Thomas Moses, Bunson Coal Co., Danville, IL

1940 F. E. Weissenbom, Illinois Coal Operators Association,
St. Louis, MO

1945 J. A. Jefferis, Illinois Terminal Railroad, St. Louis, MO
W. J. Jenkins, Consolidated Coal Co., St. Louis, MO

1948 J. W. Starks, Illinois Department of Mines & Minerals,
Springfield, IL

L. E. Young, Mining Engineer, Pittsburgh, PA
1949 John E. Jones, Old Ben Coal Corp., West Frankfort, IL

F. S. Pfahler, Superior Coal Co., Chicago, IL
B. E. Schonthal, B. E. Schonthal Co., Inc., Chicago, IL
Paul Weir, The Paul Weir Co., Chicago, IL
D. D. Wilcox, Superior Coal Co., Gillespie, IL

1955 George C. McFaaden, Carmac Coal Co., Chicago, IL
1958 D. W. Buchanan, Jr., Old Ben Coal Corp., Chicago, IL
1961 Fred S. Wilkey, Illinois Coal Operators Assoc, Chicago, IL
1963 George M. Wilson, Illinois State Geological Survey,

Urbana, IL
1965 M. M. Leighton, Illinois State Geological Survey,

Urbana, IL
1966 Carl T. Hayden, Sahara Coal Co., Chicago, IL
1968 John W. Broadway, Ben & Zoller Coal Co., Chicago, IL

Jack A. Simon, Illinois State Geological Survey,
Champaign, IL

1969 B. H. Schull, Benkilley Mining Co., Marion, IL
1970 J. W. MacDonald, Consultant, Benton, IL
1971 H. C. McCollum, Peabody Coal Co., St. Louis, MO
1972 Frank Nugent, Freeman United Coal Mining Co.,

Chicago, IL

xi



Honorary Members, continued

1973 Paul Halberslebcn Sahara Coal Co., Inc., Harrisburg, IL
1974 G. Clayton Ball, The Paul Weir Co., Evanston, IL
1975 C. C. Conway, National Mine Service, Nashville, IL

M. E. Hopkins, IL State Geological Survey, Urbana, IL
1976 Nate G. Perrine, Peabody Coal Co., St. Louis, MO
1978 Cletus A. Broecker, Amax Coal Co., Indianapolis, IN
1979 Thomas L. Garwood, Freeman Coal Mining Co., Benton, IL
1980 George C. Lindsay, Coal Mining &Processing, Chicago, IL
1981 Joseph Schonthal, J. Schonthal &Assoc, Highland Park, IL
1982 J. A. Bottomley, Sahara Coal Co., Inc., Harrisburg, IL
1983 Betty Conerty, Illinois Mining Institute, Urbana, IL

Joe Craggs, Peabody Coal Co., Taylorville, IL
1984 E. T. Moroni, Old Ben Coal Co., Herrin, IL
1984 E. Minor Pace, Inland Steel Coal Co., Mt. Vernon, IL
1985 Russell T. Dawe, Inland Steel Coal Co., Valier, IL
1986 E. H. Roberts, Inland Steel Coal Co., Mt. Vernon, IL
1987 William E. Will, Peabody Coal Co., St. Louis, MO
1988 Lanny Bell, Roberts & Schaefer Co., Chicago, IL
1989 M. V. (Doc) Harrell, Freeman United Coal Mining Co.,

Chicago, IL
1990 John C. Bennett, Peabody Coal Co., Belleville, IL
1991 Richard R. Shockley, Center for Research on Sulfur in Coal,

Carterville, IL
1992 Walter E. Brandlein, Roberts & Schaefer Co, Chicago, IL

Dayton McReaken, Zeigler Coal Co., Fairview Heights, IL
Thomas Sadler, Old Ben Coal Co., Benton, IL
Raymond C. Taucher, Consolidation Coal Co., Pinckney-

ville, IL
1993 Fred Rice, Peabody Coal Co., Retired

♦Affiliations listed are at lime of award.
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PROCEEDINGS

OF THE

ILLINOIS MINING INSTITUTE

ANNUAL MEETING

101st Year

Collinsville, Illinois

Thursday and Friday, September 23-24,1993

Vie opening session of the Wist Annual Meeting of the Illinois Mining
Institute was convened at 10:00 A.M., Thursday, September 23,1993, in the La
Salle Room of the Gateway Center. ]. Robert Danko, President of the Institute,
presided.

OPENING
/. Robert Danko: I would like to welcomeeverybody today. JackTisdale

of MSHA is going to be our guest speaker today at the luncheon. I look
forward to his presentation. The exhibit hall will be open from 1:00P.M. to
8:00 tonight. We have many good exhibits, and I hope you people take time
to look at them. This year, we will keep them open longer to give people
from the mines time to get down here. However, the work stoppage, I think,
will keep a lot of people from coming. The fellowship hour will be held in
the exhibit hall from 6:00 to 8:00 this evening. Also, we are selling raffle
tickets for two airplane ticketstoanywhere in the continental United States;
the only places you can't go are Alaska and Hawaii. This will help our
scholarship program, so buy as many tickets as you can.

We havea good program here thismorningabout cleancoal technology
in Illinois, and Richard
Shockley will chair this meet
ing today. He is filling in for
Kim Underwood who is un

able to be here. Mr.Shockleyis
Director of the Illinois Clean
Coal Institute. He is the past
director of the Department of
Mines and Minerals. He is an

engineering graduate from
Virginia Polytech and is a reg
istered professional engineer
in three states. With that, we
will turn it over to Mr.

Shockley.
President J. Robert Danko opens the
101st Annual Meeting.



2 ILLINOIS MINING INSTITUTE

TECHNICAL SESSION I:

CLEAN COAL TECHNOLOGIES FOR ILLINOIS COAL

Richard Shockley: Thank you, Bob. When Mr.Underwood called to say
he's not going tobe here,would you pleasechair the session, Ididn't have
a lot of questions to ask. I said what most of you would say, "Sure, I'd be
glad to."

After the papers, we willhavetimeforquestions,please useone of these
mikes here across the front. We record our program and want to get
questions recorded in the minutes.

Mr. Underwood was supposed to introduce me today, but since Bob
has already done it, we'll get right into thesession. Wehave a panel here.
I'll be speaking for the Illinois Clean Coal Institute. Guy Gilbert will be
representing the state's Energy and Natural Resources Department. We
have Paul Musser with the U.S. Department of Energy, Mr. Hunter with
Peabody CoalCo., and BenYamagatafrom theWashington Coal Coalition.
Sowohavea good cross-sectionofpeople involved in thecoal industry with
the research that has been going on, with things that may give you some
projection of what they see in the future. If we have any time at the end of
the session, if you do not get your questions in after each paper, we'll take
what time we have left to have a panel discussion,and you can direct your
questions to anyone of the panelists here that will have spoken today. I will
introduce each one of them as we begin.

I would like to share with you this morning a few minutes about the
Illinois Clean Coal Institute.



ILLINOIS CLEAN COAL INSTITUTE'S
HIGH SULFUR COAL UTILIZATION RESEARCH

RICHARD R. SHOCKLEY

Illinois Clean Coal Institute

Carterville, Illinois

ABSTRACT

This paper isan overview of the state Coal
ResearchProgram, entitled "Centerfor Research
onSulfur inCoal" (CRSC) legislated in theearly
eighties with the objective of exploring novel
technologies forremoving sulfur from the high
sulfur IllinoisBasin coals. About 90 percent of
the approximately 60 million annual tons of
coal produced in Illinois is being shipped to
electric utilities in 12 states from Florida to

Wisconsin. The high sulfur coal in the Illinois
Basin has been the focal point of many myths

and imaginationscreatedby individualsand environmental interestgroups
concerning the generation of acid rain. In August of 1992, the CRSC name
was changed to the Illinois Clean Coal Institute (ICCI) with a broadened
objective to include any and all research that would support new markets
and the continued utilizationof high sulfurcoal as the baseenergy fuel for
electric utilities.

INTRODUCTION

In the late 1970s, the controversial acid rain issue discussions moved
from problemsof the localcommunities tothe New England area and began
to influence the relationships between Canada and the United States. As
this happened, environmentalists became alarmed and began to hypoth
esize that the high sulfur Illinois Basin coal was the source of energy that
generated the sulfur dioxide (SO2) causing the contamination (acid rain) of
many streams and lakes north and east of Illinois. State legislators of
Illinois, recognizingthata stablecoal industrygreatlyenhancestheeconomy
of the state, became concerned about the future and continued use of Illinois
basin coal. They established and funded the Illinois Coal Development
Board (ICDB) in 1982. The ICDBwas tooversee a program of research and
novel technology development to assure new and continued markets for
the high sulfur coals in the basin. State funding for this research program
is through the budget of the Illinois Department of Energy and Natural
Resources (ENR).
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ILLINOIS COAL DEVELOPMENT BOARD
The director of ENR serves as chairman of the ICDB with the member

ship consisting of representatives from bothchambers of the Illinois Gen
eral Assembly, directorof the Illinois Departmentof Mines and Minerals,
coal industry, United Mine Workers of America, electric utility, Illinois
manufacturing, public interest, finance, and the Illinois Department of
Commerceand CommunityAffairs. Several of thepresent members have
beena part of ICDB sinceits inception whichgivesdepth and continuity to
the state research program. Staffsupport for the ICDB comes from ENR's
Officeof Coal Development and Marketing.

Technical review and support to the ICDB isprovided by the Program
Committee composed of a chair and 12 voting members appointed by the
ICDB. The Program Committee consists of representatives from the U.S.
Department of Energy, coal producers, utility industry, and organizations
participating in many areas of coal research.

The state researchprogramalso receivesdirectionand inputon research
ideas from the Coal EnergyAdvisoryCommittee,which is made up of coal
producers and consumers, and the Clean Coal Research Association, rep
resenting the academic community and coal research organizations across
the state of Illinois.

ILLINOIS COAL RESEARCH PROGRAM

The ICDB established the Center for Research on Sulfur in Coal (CRSC)

in 1982 with the accounts payable functionperformed by the University of
Illinois in Urbana. The physicalofficeswere locatedwithin the IllinoisState
Geological Survey. Dr. William L. Wells was the first full-time director and
served from June 1,1983 through 1990. To remove themselves from the
close association of the Geological Survey, which was receiving several
research grants each year, the CRSC moved into private officesoff-campus
in February, 1986. A second move was made in 1989when the present "Coal
Development Park" complex near Carterville, Illinois, became available
from the federal government.

The initial thrust of this program was organized through the Illinois
State Geological Survey, the University of Illinois at Urbana-Champaign,
and Southern Illinois University at Carbondale. Three additional organi
zations, the Universityof Illinoisat Chicago,Northwestern University, and
ArgonneNational Laboratory wereincluded thesecondyear. Astheyears
progressed, all universities and organizations in Illinois with research
capabilities were invited to participate in the program.

ILLINOIS BASIN COAL SAMPLE PROGRAM
The Illinois Basin Coal Sample Program was established in 1983 to

providestandardsamples from various points throughout thebasin. These
standard reproducible coal samples provide an avenue for comparison of
results among individual researchers and laboratories. Thesamplebank
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presently has ten Illinois samples and two Indiana samples, all maintained
by the Illinois State Geological Survey in its Applied Research Laboratory
in Champaign, Illinois. A newly-printed brochure covering general infor
mation, average analyses, and minor and trace elements of each coal is
available by contacting Dr. Carl Kruse, program manager.

The passing of the Clean Air Act Amendments of 1990 required
reductions of sulfur dioxide (SCb)and nitric oxides (NOx) emissions by the
year 1995, with additional restrictions by the year 2000. Also, the ICDB's
new future vision recognized that the research emphasis should move
beyond SC^and NOx to include ozone (smog),carbon monoxide, particu
late matter, hazardous air pollutants and management of coal combustion
waste. With this new vision came the name change from "Center for
Research on Sulfur in Coal" to "Illinois Clean Coal Institute" with a broad

vision of needed research and a new motto of "Energy Research for a
Cleaner Environment."

Figure 1shows research areas under which the proposals funded by the
annual ICCI request for proposals fall, and figure 2 shows the distribution
of funds awarded by priority since 1983.

For the past several years, ICCI has increased its efforts to leverage the
state research funds by cooperating and supporting (pennies for dollars)
multimillion dollar projects with the U. S. Department of Energy, U.S.
Environmental Protection Agency and other large research institutes. We
not only have received vital research data quicker but have influenced a
larger percentage of the proposed research sites and studies to be per
formed in Illinois using Illinois Basin coals.

RESEARCH DIRECTION

Solicitation for coal research ideas. This solicitation for novel research
ideas is sent to over 400 individual researchers and research organizations
prior to the preparation of the Program Implementation Plan and/or the
Request for Proposals for the new year. We normally receive 100 plus
responsesand each idea is evaluated on its pertinence to address a need of
the Illinois Basin coals.

Program Committee. Chaired by a member of ENR's Office of Coal
Developmentand Marketing, this committee has 12 voting members ap
pointed by the ICDB and representing DOE, research organizationsand the
industries involved in coal production and consumption. Up to six of the
12members maybe from institutions participating in coal research. Three
appointed members shall be from the three qualified institutions that
conducted the largest dollarvolume of coal research funded by the ICDB
during thepreceding twoyears. TheICDB leans heavily on thiscommittee
for direction and priority ofresearch. The Program Committee reviews for
concurrence with the ICG's biennial Program Assessment Report prior to
submittal to the ICDB for approval.
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Coal Energy Advisory Committee. This committee represents Illinois Ba
sin coal producers and consumers who are aware of the issues at their
individual operations brought about by the Clean Air Act Amendment of
1990. These individual issues could be pertinent to all operations consum
ing IllinoisBasincoaland are consideredby the ICCI'sprogram for the next
year.

Clean Coal Research Association. This committee represents the interest
of the not-for-profit institutions in Illinois that are conducting clean coal
research relating to the ICCI research program. Eachinstitution which is a
member has one board member. TheICCI director shall serve asan exofficio
member of the Board with voice but no vote.

The ICCI considers the advice, guidance and research directions from
these various committees essential for the state research program to be
sensitive to the needs of the Illinois Basin. The research priorities changed
from time to time. With the passing of the Clean Air Act Amendments in
1990,it wasapparent that our research efforts must address those issues that
were immediate concerns to the coal producer and consumer (fig. 2).

PRIORITY RANGE OF TOTAL $
AREA YEARLY PROJECTS NUMBER AWARDED

Fuels and Chemicals 3-11

Coal Cleaning 3-16

Characterization 2-9

Combustion 1-8

Gas Cleanup 1-6

Related Studies 1-8

Other 1-2

TOTAL

81 7,681,402

100 8,316,783

58 3,723,790

58 4,271,683

22 2,241,711

35 2349,957

8 273,098

362 $28,858,424

Figure 1. ICCI research projects funded bypriority area, 1983 to 1994.
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1CC1 Projcci Percentage by Priority Area
19S4-I994

1983-84 1984-85 1985-86 1986-87 1987-88 1988-89 1989-90 199091 1991-92 1992-93 1993-94
Yeai

' J Coal Cleaning
! Combustion

I Puds & Chemicals

IGasCleanup

1 Cliatactenaanon

YL<S Related Studies

Figure2. ICCI project percentage by priorityarea,1984 to 1994.

PROPOSAL EVALUATION AND SELECTION
Once the Program Implementation Planreceives final approval from

the ICDB, the ICCI staff prepares the request for proposals solicitation
which is mailed to approximately400 individual researchers and research
organizations internationally. Annually, wereceive about 100 proposals
which are reviewed by the ICCI project managers to make sure they are
responsive towindows ofresearch as requested in the requestfor propos
als.

Proposal Evaluation. Every research proposal acceptable tothe ICCI staff
isreviewed byatleastthreeindependentpeerreviewers whohaveexpertise
inthe particular area ofresearch. Each group ofpeer reviewers then meets
with the ICCIstaff at Cartervilleand collectively reachesconsensus on each
proposal. The peer rating ofeach proposal is aguideline used bythe ICCI
staffin making theirfinal recommendations to the ICDB for funding.
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ICCI RESEARCH ACCOMPLISHMENTS

• ISGS High Surface Area Hi/drated Lime, to remove SO2 from coal com
bustion gases. Fluegas desulfurization also includes investigating UV
light enhanced corona discharge across flue gas to convert SO2 to SO3
for water scrubbing to form sulfuric acid and with potential conversion
of NOx back to nitrogen and oxygen. This would eliminate the genera
tion of scrubber sludge.

• PSI/Destec Energy/DOE project in Terre Haute, Indiana. ICCI studies
were instrumental in makingsure IllinoisBasin coals were tested in this
gasifier.

• Advanced Column Flotation Process for recovery of clean coal from coal
preparation plant effluent and ponded materials.

• Non-destruction Methods for Determination ofOrganic Sulfur in Coal.
• Coal/Sorbent Carbonated Pellets as Compliance Fuels.
• Mild Gasification of Illinois coalsto produceliquids,gaseous and solid

products including the Methoxycoal process.
• Lightweight andultra-lightweight aggregates from gasification slags. Road

fillmaterials using a mixtureof scrubbersludge, flyash and bottom ash
with no leaching problems.

• Metal wastage problems in fluidized-bed combustors (FBC).

FUTURE TRENDS

Present regulationsforSO2 and NOxand proposed regulations on air
toxins, global warming, particulate matter and combustion waste will all
needtobeconsidered as theICCI/ICDB agree onresearch priorities forthe
new year. Input from all the advisory groups and review of the research
ideassubmitted from across thenation will beweighed as the ICCI makes
preparation for the next request for proposals.

Theutilities with their present emission allowances are waiting for the
approvaloftheregulations for liazardousair pollutants, ozoneandpossible
other controls prior to making firm decisions on howbest to comply with
theenvironmental standards. For this reason, ICCI'sposturemustcontinue
to be to perform research on bothpre-combustion coalcleaning and post-
combustion flue gas cleanup. Another area that warrants more attention is
continued studies on the management and utilization of the residues from
coal combustion.

We, too, are concerned with maintaining a safeenvironment for the
generations to come. Illinoishasa vast natural resource in its coal reserves,
and new technology is the answer to continued use and rebuilding of the
coal industry in the Illinois Basin.

Scott Williams: I'mwith Egyptian Energies. IsICCI involved with the
natural gas-coal combined firing project that is going on at Electric Ener
gies?



ILLINOIS CLEAN COAL INSTITUTE 9

Richard Shockley. We have some studies on the combined use of coal,
methane and oxygen. Whether it is that particular one or not, Scott,I cannot
tell you. But some of our peoplecan.

Let's go on to the next paper. Mr.Underwood was supposed to be here
this morning,but could notmakeit. Heaskedin hissteadGuyGilbert who
works closely with Mr. Underwood. Guy has worked for several coal
companies across the state and for the Illinois Commerce Commission. He
is now a project engineer with the Illinois Department of Energy and
Natural Resources. He works very closely with the ICCI to develop our
research program.

Guy Gilbert: Thank you, Dick. Good morning. Alot of the things that
Mr. Shockley spoke of this morning also hold true for the Office of Coal
Development and Marketing. We have a cleancoal research development
and demonstration program. The IllinoisClean Coal Institute takes care of
the research and helps target those technologies that are later developed
into demonstration projects.



OFFICE OF COAL DEVELOPMENT AND MARKETING
CLEAN COAL RESEARCH, DEVELOPMENT AND

DEMONSTRATION

GUY C GILBERT
Office of Coal Development and Marketing

Illinois Department ofEnergy and Natural Resources
Springfield, Illinois

INTRODUCTION

This paper is an overview of efforts by the
state of Illinois to maintain and develop mar
ketsfor Illinois highsulfurcoal. Since1978, the
state of Illinoishas actively sought to develop
and expand the uses for Illinois high sulfurcoal
by funding and promoting various clean coal
technologies, alsoknown as CCTs.

MISSION

The mission of the Office of Coal Develop
mentandMarketingistoensure the continued andexpanded useofIllinois'
coal resources in environmentally safe and economically viable ways.
OCDM is committed to assisting the Illinois coal and utility industries to
improvetheimage and utilization ofhigh sulfurIllinois coal. And OCDM
iscommitted tominimizingtheeconomic effectsoflostcoalrevenueswhile
ensuring environmentalquality with the useof Illinois coal.

TheIllinois legislatureoverthepastfifteen yearshascontinuallysought
waysthroughthelegislative process toaid inboththepromotion and long
term vitalityof the Illinois coal industry. With the passageby Congressof
ever morestringent clean airstandards, the Illinois legislature recognized
a need forIllinois todevelopa pro-active programthat would demonstrate
CCTs that use Illinois high sulfur coal in environmentally sound and
economically efficient ways. That commitment continues today. During
1993, the Illinois legislature and governorsignedinto law two new public
acts that significantly bolster the commitment to the Illinois coal industry.
Public Act 88-391 increases funding for Coal Technology Development
Assistance to $10 million, and Public Act 88-472 increases our bond autho
rization by $35 million to$182million for cleancoal demonstration projects.

As a result of this state commitment to the Illinois coal industry, there
have been numerous benefits to both the CCT and coal industries. Since

1978, Illinois has co-sponsored 17clean coaldemonstration projects; 12 of
these cleancoaldemonstration projectshavebeencost-shared by U.S. DOE:
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Total state funding: $ 157.5million
Total federal funding: 195.1 million
Public and private funds 464.1 million
Total funding 816 million

These investments in Illinois, and more particularly the Illinois coal
industries, have provided economic incentives for capital in the state that
otherwise would not have existed. Additionally, theseed money provided
by the state hasattracted substantial amountsofnon-traditional investment
in Illinois industry. Forevery 19cinvested by thestate of Illinois there has
been a match of 24c in federal funds and 57c in private industry funding.
These investments often create or maintain long term jobs that will provide
substantial benefits to the Illinois economy over the years.

DEVELOPMENT

Letuslooknowabitmoreclosely atsomeofthecleancoaltechnologies
the state is currently working on for continued development. Research is
carried out toidentify those ideas thatmayresult in technologies that may
prove beneficial to the Illinois high sulfur coal industry. Following a
successful research program to identifyatechnology thatwouldbebeneficial,
effort is undertaken to then develop the research technology so that it may
bebestapplied to the specific area ofthe industry for which itwas intended.
Following successful development, thetechnology is thendemonstrated at
a scale sufficiently large toprove theindustrial applicability of thetechno
logy. Currently, thestateisinvolved indeveloping twoclean coal projects.
Thehigh surface area hydrated lime development project seeks to develop
an advanced sorbent material that can be used to adsorb SO2 and can be
usedeitherdirectly in thefurnace or within thecool sideofthefurnace duct
work. This material has been researched, developed and produced by the
IllinoisStateGeological Survey. Thesecond developmentproject in which
thestateiscurrently involved is the Roto-Filter technology. This isaSOx/
NOx/Roxs absorption process researched, developed and produced byAir
Purification, Inc.

DEMONSTRATION

Since 1978, Illinois has invested over $150 million in seventeen clean
coaldemonstration projects. Illinois hasbeena pioneerin thedevelopment
of fluidized bedcombustion, sponsoring five demonstrations in this field.

While scrubber technology hasbeen in use for over twenty-five years
and is a well proven technology, there continue to be advances made
concerning certain facets ofthe technology. Illinois sponsored installation
ofa Chiyoda CT-121 Thoroughbred scrubber at the University ofIllinois'
Champaign-Urbana Abbott power station in1984. This scrubber continues
to operate today and has allowed the university to save millions ofdollars
infuel costs through theuseofhigh sulfur Illinois coal. Illinois is particularly
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proud of the factthat thisproject was thefirstdemonstrationof theCT-121
technology in North America and that the United States Department of
Energy recently began demonstrating this technology earlier this year
(1993).

Besides fluidized bed combustion technology and scrubbers, Illinois
has also participated in the demonstration of various other advanced
technologies, such as KilnGas, Copper Oxide Sorbent, Duct Sorbent Injec
tion, Low NOx/SOx Burner for Cyclone Boilers, and Integrated Gasifica
tion Combined Cycle. Currently, Illinois is involved in six ongoing demon
stration projects.

CURRENT PROJECTS
Following is a list of the ongoing Illinois clean coal demonstration

projects and the total amount of funding from all project participants:

Gas reburn - sorbent injection $37.5 million
Pircon - Peck process $8.5 million
IRIS combustor $3.5 million
Micronized coal system $18 million
Mildgas $18 million
Fluidized bed combustion system $34million

Listed beloware the threemostimportantfactors ofeachongoingclean
coal technology demonstration project that Illinois is currently funding—
project title, the prime contractoror firm actually conducting the demon
stration and the projectobjectives that we expect to achieve:

Gas Reburn Sorbent Injection
Prime contractor: Energy & Environmental Research Corp.
Project objectives:
• Demonstrate50% SO2 and 60% NOx reduction using GR-SI tech

nology on a T-fired and cyclone fired boiler.
• Demonstrate thattheabovecanbeaccomplished ina practical cost-

effective manner.

Pircon - Peck Process

Primecontractor: Resourcesand Agricultural Management, Inc. (RAM)
Project objectives:
• Demonstrate 90% SO2 and optimizeD NOx reduction using the

PPP.

• No waste product.
• Thesystem output will bea salable fertilizer product.
• Fertilizer and emission credit sales will exceed flue gas cleaning

costs.
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Incrtial Reactor with Internal Separation
Prime contractor: Tecogen, Inc.
Project objectives:
• Produce coal-water slurry fuel.
• Integrate combustor technology with a conventional fire tube

boiler.

• Developand demonstratea fully operationalprototype system.
• Conduct economic and marketfeasibility studies.

Micronized Coal Retrofit at Rochelle Municipal Utilities
Prime contractor: TCS, Inc.
Project objectives:
Annual reductions on a before-and-after basis

Item Annualpercentage reduction
Coal consumption 1.3%
Particulate emissions 90.7%

NOx emissions 19.27c

SOx emissions 50.07c
CO emissions 87.37o

Mildgas
Prime contractor: Kerr-McGee Coal Corp.
Project objectives:
• Design and construct a 24-ton/day process development unit

(pdu).
• Operatepdu toobtainprocessperformancedata fordesign scaleup.
• Obtain large batches of coal-derived co-products for industrial

evaluation.

• Prepare a detailed design of a demonstration unit.
• Develop plans for commercialization.

Fluidized Bed Combustion System
Project participants:

Illinois Department of Energy and Natural Resources
IllinoisCapital Development Board
Southern Illinois University at Carbondale

This project has only recently been funded and is in the initial stages of
the action plan.

This cogencration power plant addition will likely add 3,000 kw of
electric generation and 120,000lbs/hr of steam capacity to the university
power plant.
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BENEFITS

The OCDM is to promote and maintain the Illinois high sulfur coal
industry. Illinoisseekstopreserveandpromotecmploymentandrevenues;
Illinois' commitment tocleancoaltechnologies willprotect 3million tonsof
coal annually by 1995, savingnearly 550directmining jobsand 2,060 spin
offjobs.Theprimary useforIllinois coal isthatofelectric powergeneration.
Illinois' clean coal programs willadd over293 Megawatts of new energy
generation capacity to the state. Thisenergyis worthover $39 million. To
date, Illinois' cleancoal programs have burned more than 13million tons of
coal valued at more than $311 million.

SUMMARY

In summary, the effort of the Illinois legislature and govenor's office,
through the IllinoisDepartment of Energyand Natural Resources,Officeof
CoalDevelopment and Marketing,hasresulted insubstantial benefits to the
state economy. As a result of current and ongoing projects, these efforts
produce $86 million in wages each year, $79 million in coal sales each year
and net new electricity generation worth$39 million. Thesenumbers are
expected to be maintained for the next twenty years and will likelygrow as
the state continues to invest in clean coal technologies. Illinois' clean coal
programs and research have kept Illinois at the forefront of clean coal
technology, research and demonstration, preserving the environment, fu
eling industry and protecting jobs.

Richard Shocklei/: Thank you, Guy. Our next speaker has been a test
engineer for Appalachian Power Company. He has been a control design
engineer for Hercules, Inc., a utility plant superintendent for the U.S.
Department of Energy and Human Services and has been involved in the
coal researchdevelopment. Atthepresenttime, heisProgramManagerfor
the FlueGasCleanupprogramfortheU.S. DOE. Hewillbespeakingon the
future of clean coal technology in the United States. Let's welcome Paul
Musser.

Paul Musser. Thankyou, Dick. I'mglad for theopportunity tospeak to
you here this morning.



THE FUTURE OF CLEAN COAL TECHNOLOGY

IN THE UNITED STATES

PAUL J. MUSSER
U.S. Department ofEnergy

Washington, D. C.

INTRODUCTION

On behalf of the Acting Assistant Secre
tary of Fossil Energy, I would like to thank Mr.
Damberger and the Program Committee for
asking me to present the DOE view on the
future of coal and coal utilization technologies
in the overall mix of energy resources.

DISCUSSION

As we all know, coal is the primary fuel
source used for electrical power generation in the U.S. today, and will
probably remain so for at least the next forty years. Our projections (fig. 1)
indicate that coal use will increasebyapproximately 50 percent by the year
2010. Nevertheless, the Department of Energy's strategic plan for coal
recognizes that significant advances in coal utilization technology will be
necessary to support this expanded use of coal if the environment is to be
protected.

MILLION SHORT TONS

1,600

1985 1990 1995

Figure 1-Coal production growth, 1980 to 2010.
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Figure 2 shows recoverable resources of approximately 260 million
short tons, whichare more thanadequateto meet thisprojected need.Coal
producers are ready, willing and able to provide for this increase in
production. Asisobvious from thecurrent mix ofenergy resources used in
electrical energy production (fig. 3), unless wesuddenly decidetoabandon
our current systemforpower production and somehowreplacethebillions
of dollars in capital investment now in place, coal willcontinue to play a
major role in the nation's economy for the foreseeable future.

Coal represents our most logical sourceof energy for electric power
generation and should enjoy a healthy growth over the next forty years.
Does this mean that today's markets and uses will remain the same during
this time? Not at all.This increased use has to take place while the nation is
enacting and implementing ever tighter pollution control requirements.
Any expanded coal use must confront and address additional concerns that
include potential air toxic emissions, global warming, and public opinion
constraints. This will involve not only the suppliers and users of coal, but
governmental, civic, and health groups as well. Existing equipment will
have to remain in use until it is replaced because its capacity is needed, but
it will have to be used in compliance with the environmental regulations.
New plants must become increasingly cleaner and more efficient as the
economy expands under theemissionscap established by the Clean Air Act
Amendments of 1990. How to do this is the real challenge facing coal
producersand users, as well as their regulatorsand critics. It will require the
cooperation and participation of each, who, at some point, must recognize
that they are eithera part of the problem or a partof the solution. Ultimately,
the public must decide what it can and will accept in cost for what it has
demanded in quality.

Billion Short Tons

Sulfur-IbS/MMBtu

l< o.6 3.61 -1.67 D>i.ea I

Appalachian Interior West

Region

Figure 2. Recoverable coal resources.
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BILLION KILOWATTHOURS (Thousands)

ENERGY SOURCE

— HYDRO

NUCLEAR

*OIL

"GAS

-•--• COAL

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992

HYDRO 301 284 280 276 309 321 291 223 23C 240

NUCLEAR 114 191 276 251 283 328 414 527 577 619

OIL 301 320 365 246 147 120 137 149 117 111

GAS 320 295 305 346 305 297 249 253 264 264

COAL 828 944 976 1.162 1.192 1,342 1.386 1.541 1,560 1.576

YEAR

Figure 3. Electrical generation by fuel source.

The utility industry is now examining its options for complying with
the new environmental regulations. Projections show that a significant
portion of the short term SO2 emissions reductionsrequired by the amend
ments will be accomplished by fuel switching. However, a much greater
and long term environmental challenge lies in the provisions of the
amendments that cap total U.S. SO2 emissions at 10 million tons/year.
Advances in clean coalutilization technologywill be required if industry is
tocomply with thiscap without imposing increasingly stringentfinancial
burdens on consumers in an expanding economy.

The short term need (between now and the year 2001) for additional
generating capacity expansion under the cap is apparently being accom
plished bytheincreased useofgasturbines(fig.4). Thisispossibly theresult
of decisionsmade by the utilities to provide for increased demand while
waiting for the final definition of the legislation in 1990. As can be seen,
orders forgas turbine systems appear topeak at about1998. After theyear
2000, however, projected increases in demand for electrical energy will
require the increased useof coal as discussed earlier.

Toaid inthedevelopmentofthetechnology requiredfortheseadvances,
DOE'scoaltechnology research, development and demonstration program
hasasitshighest priority the development ofadvanced power systems that
can meet the anticipated environmental and economic demands of the
twenty-firstcentury.Thestrategy whichestablishes this priori tyhasevolved
overthepasttwenty yearsastheresultofvariousresearch anddevelopment
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projectsin many related fieldsorareasof development, some that have been
successful, many that have not. Figure 5 shows the key strategic objectives
that now govern this effort.

MEGAWATTS energy source

• hydro

72 NUCLEAR

DOIL & GAS

KCOAL

1992 1993 1994 1995 1996 1997 1993 1999 2000 2001

HYDRO 600 73 23C 1,008 342 678 484 466 0 0

NUCLEAR 0 1,150 1.170 0.7 1.170 0.5 0.5 0.7 0.2 0.6

OIL & GAS 1.211 2.085 2.509 2.928 1.588 3,269 3.393 3.392 3.229 1.810

COAL 498 0.2 540 1.151 2.114 500 1.523 1.620 1,275 1,000

YEAR

Figure4. Planned utilityadditionsby energy source.
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33
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25
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Figure 5. Strategic objectives-high efficiency power systems.
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The initial targets of this strategy are currently being achieved in the
Clean Coal Technology Demonstration Program (fig.6). This program is a
cost-shared, government-industry partnership, which brings to the thres
hold ofcommercial readinessa newgenerationof coalutilization technology
options that will enable private utilities toassess the technical and economic
potential ofeach in making theirown determination as how best toproceed.

The Clean Coal Technology Demonstration Program consists of five
rounds of solicitations. Figure 7 shows where the program is at this time.
Five rounds have been completed, resulting in forty-one awards and
representing a total government-industry investment of $4.7 billion.
Throughout this program, private sector partners have contributed more
than 60 percent of the costs of these first-of-a-kind projects.

• COMPLETED FIVE SOLICITATIONS

• 41 PROJECTS IN THE PROGRAM

• TOTAL PROGRAM VALUE - S4.7 BILLION

• DOE COST SHARE - $1.8 BILLION (38%)

• 6 IGCC PROJECTS - TOTAL ESTIMATED
COST $1.59 BILLION - DOE SHARE $771 MILLION

(48.5%)

Figure 6. Overview of clean coal technology demonstration program.

GOVERNMENT AND INDUSTRY CO-FUNDED TECHNOLOGY

DEMONSTRATIONS

WILL DEMONSTRATE A NEW GENERATION OF COAL

UTILIZATION PROCESSES

LARGE ENOUGH FOR SCALE UP TO COMMERCIAL

MAJOR INITIATIVE OF THE NATIONAL ENERGY

STRATEGY

Figure 7. Status of clean coal technology demonstration program.
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Within this program, a major method for addressing future needs for
electrical energy involves advanced power systems using IGCC power
plants in new and repowering applications. Figure 8 shows how this
technology could conceivably be used to provide for capacity expansion
within the environmental constraints of the emissions cap in two different
scenarios:greenfield applicationsand repoweringapplications. Acompari
son of this technology with pulverized coal-fired power plants with emis
sion controls is also provided. The relative cost and efficiency of this
technology compared to pulverized coal combustion is shown in figure9.

PERCENT REDUCTION

99 99

90 90

"34

SOS • % REDUCTION NO. - 1 REDUCTION C02 • % REDUCTION

PROCESS

E PCWITH EM CONTROLS

GlGCC (GREENFIELD)

DlGCC (REPOWERING)

Figure8. Cleancoal technology demonstration program, projectedperformanceof
capacity for IGCC power plants in greenfield applications and repowering appli
cations.
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Figure 9. Cost and efficiency, projected performance of IGCC power plants
compared to pulverized coal-fired powerplants.
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Further details on the six IGCC projects included in the Clean Coal
Technology Demonstration Program, as well as the rest of the forty-one
projectsinvolved,areavailableintheCCTDemonstration Program Update
that was issued in February, 1992; copiesareavailablefromDOE and a new
update will be available shortly.

Based on data obtained from these demonstrations, projections of
performance ofcommercial units have been made and are shown infigure
10. These projections indicate that emission rates can be maintained or
lowered as capital costs are reduced and efficiency is increased. Figure 11
showshowdevelopmental activitiescan beexpected to further improvethe
performance of these coal-based, combined cycle power systems in the
future. IGCC PLANTS

COST • S EFFICIENCY

YEAR

Figure 10. Clean coal technology demonstration program, projected cost and
efficiency of commercial units.

% EFFICIENCY PROJECTED IGCC DEVELOPMENT

1980 1990 2000 2010 2020 2030

YEAR

Figure 11.Projected performance of coal-based, combined cycle power systems.
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Increases in environmental performance will be necessary under the
SO2 cap, but that these increases are achievable. Figure 12 illustrates the
importance of this increased performance as old, uncontrolled plants are
retired and replaced by new plants capable of achieving 99 percent reduc
tion, which will permit capacity expansion and increased coal use without
further deteriorationof theenvironment. Increased efficiency isalsoimpor
tant to addressing otherconcernsas well. Forexample, while there is as yet
no firm consensus on the effectsof increased CO2levels in the atmosphere,
there are many advocates of CO2emissions control. Figure 13 shows that
CO2increases can be significantlyreduced over the long term with healthy
coal use increases, if high efficiency Clean Coal Technologies are used to
replace existing obsolescent technology in an orderly fashion.

SUMMARY
The Department of Energy believes the future of coal use in the United

States for the next forty years is almost a certainty. This use, however, will
be constrained and controlled to a degree not widely practiced at this time,
and will require innovative thinking by producers, users, and critics alike.
The situation can be summarized by the following analogy.

In the late sixties, I had the pleasure of attending one of the earlier
national conferenceson air pollutioncontrol in Washington, D.C.Then Vice
President Humphrey, the keynote speaker, made a comment or statement
to the effect that, with respect to SO2 emissions, the atmospheric environ
ment would be cleaned up. In response, Mr. Phillip Sporn of American
ElectricPower, implied that ifanyone present thought the national economy
would suddenly shut down in order to clean up the atmosphere, they
should think again. Both of these distinguished gentlemen were correct. As
the Vice President stated, the environment is being cleaned up, and as Mr.
Sporn predicted, it is not being done by shutting down the nation's power
plants and factories.

We believe this procress started back in the sixties and seventies, will
continue and that it will continue with coal as the primary source of energy
for electrical power production. Inother words, we feel that coal is here to
stay, but that all of us should expectdramatic changes in how we go about
using it in the future.

Richard Shocklexj: Thank you, Paul. Our next speaker is Robert M.
Hunter, ManagerofResearch andTechnical Service, CoalServicesCorp.,St.
Louis, Missouri, a subsidiary of Peabody Holding Company.

He has been involved in coal and raw material sales, technical services
for Amax Coal Co., DirectorofQuality Assurance for Peabody Coal Co., and
ChiefChemical Engineerfor Pittsburgh Steel. He isgoing to talk to us today
about the industry perspective of clean coal technology. Mr. Robert M.
Hunter.

Robert M.Hunter: Thank you, Dickand thank you for this opportunity
to speak to you today.
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PERSPECTIVE

ROBERT M. HUNTER

Coal Services Corporation
St. Louis, Missouri

INTRODUCTION

Ina recent speech, an executive of British
Coal stated that the U.S. coal industry is the
envyofallcoal-producing countriesbecause
of the Clean Coal Technology Program. If
you look at all the coal-producing countries,
not one has anything approaching the re
search funded by the U. S. Department of
Energy (DOE). The DOE is to be applauded
for the most successful program that it has
developed and demonstrated of new and in

novative ways to utilize coal.
Coal is the fuel of the future. With a two- to three-hundred year supply

of pro ven reserves, it only makes sense that we should learn how to burn the
world's most abundant energy resource. The combustion of coal produces
SOxand NOx that may have the potential toproduce undesirable effectson
the environment. The Clean Coal Technology Program is a workable
partnershipbetween thecoal industry, utilities,equipment manufacturers,
and government that has demonstrated its ability to solve many of the
problems.

OBJECTIVES
The objectiveof the Clean CoalTechnology Program is to develop and

transfer the demonstration project technology to real-world applications.
The replication of the demonstration projects to prove plant situations is to
minimize the risks to the utility industry. Theprojects,which in some cases
are in the third and fourth generation ofdevelopment, must be applied to
the "real world". The real world includes the utilities which are highly
regulated and must convince the various state public utility commissions
(PUCs) that the risk they take will be minimal. Projects that are funded by
the federal government and industry must be completed, and the techno
logy transferred reassure the rate payers and the PUCs that the advance
ments are good for the rate payer, company and environment.

When the Clean Coal Technology Program, Round 5, was first an
nounced, it was indicated that it was to be the final round. All indications
are that there may not be a Round 6. This is a concern for both the coal and

24
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the utility industries. It is imperative that the clean-burning technology
reaches maturity.

The funding to date has produced many technologies that include
chemical cleaning and advanced physical coal cleaning as partof thepre-
combustion technology field. Generation and combustion technologies
showa greatdeal ofpromise; theyinclude pulverized coal withcombined
cycleand atmospheric and pressurized fluidized bed combustion technolo
gies.

REPOWERING EXISTING UNITS
Thecoal cleaning and pulverized coal with combined cycle technolo

gies are applicable to retrofitting older boilers while the fluidized bed
technologies have limited application to repowering of existing units.
When contemplating repowering of existing units, the integrated coal
gasification combined cycle technology has a great deal of potential. The
technology utilizes higher efficient thermal cycles that produce lower
emissions per megawatt than current pulverized coal units.

Other technologies which show promise for the repowering of older
units include slagging combustors, low NOx burners, furnace sorbent
injection, andduct-injected sorbents. Many individualsand companies that
arenot associatedwith theClean CoalTechnology Programare workingon
variouschemicals for injecting andhaveshown agreatdealofingenuity in
the variety of products that can be utilized as sorbents. There is great
potential for using this method for sulfur capture. We feel there will be
remarkable progress made in bringing these products to the market place
in the near future.

POST-COMBUSTION TECHNOLOGY
In addition to the previously mentioned technologies, the post-com

bustion technologies, suchasflue gasdesulfurization, get themost "press."
Thispress isnotalwaysgood whenitcomes tomandatingor notmandating
scrubbers. Flue gas scrubbers that can regenerate the sorbent and both
selective and non-selective catalytic reduction will play a major role in
extending the life of older plants.

Advanced flue gas desulfurization projects are currently being dem
onstrated at the following plants:

APS Harrision 1-3

Atlantic Electric England 1 and 2
IP&L Petersburg 1 and 2
Kentucky Utilities Ghent 1
NYSGE Milliken 1 and 2
Ohio Power Gavin 1 and 2

OMU Small 1 and 2
PENELEC Conemaugh I and 2
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PSI Energy Gibson4
SIGECO Culley3
TVA Cumberland 1 and 2

Virginia Power Mt.Storm

These plants are employing various processes to capture SO2 which
include wet lime and wet limestone utilizing both inhibited and forced
oxidation. Additionally, the Clean Coal Technology Program has shown
that considerable operating and cost efficiencies can be produced with
systems that simultaneously removethe SOx and NOx. There are several
demonstrationprojectsof thistypeunderthecurrentCleanCoalTechnology
Program that indicatethey will be applicable to repoweringolder units.

ROUND 5 DEMONSTRATION PROJECTS
Camden Clean EnergyPartnership, L.P. Thisproject will demonstrate

the British Gas/Lurgi fixed-bed, oxygen-blowngasifier technology. High
sulfur coalfromWestVirginia isgasified, and thecleangasiscombusted in
gas turbines. The two combined cycles are projected to increase the
efficiencies byasmuchas20percent. Theprocess isexpected toreduceboth
SOxand NOx wellbelow themoststringentenvironmental standards. This
project also includes a first-timedemonstration of the molten fuel cell.

AirProducts/Foster WlieelerandDeutscheBabcockwill team up to build
a second generation pressurized, circulating fluidized-bed boiler. This
second generation of a PFBCboiler will employ a topping combustor and
advanced hot-gas cleanup.

Centerior Energy has joinedforces with LTV Steeland Air Products
and Chemical to demonstrate the production of hot metal and power from
a combined cycle plant utilizing high-quality gas from the COREXprocess.

PENELEC(PennsylvaniaElectricCompany) will repowertheWarrent
Station with an externally-fired gas turbine, resulting in a combined cycle
power plant. The external system willemploya ceramic hea texchanger tha t
will withstand the high temperatures generated in the modern gas turbine.

Easton Utilities, Cooper Bessemer,andArthurD.Little willjointlybuild
a two-engine diesel power plant that will add about 14 MW to the Easton
No.2 unit. Theproject willoperateas partofa combined cycleplant when
theengine exhaustpassesthroughaheatrecoveryboiler. NOx and SOx will
be controlled by a selective catalytic recovery system and dry flue gas
scrubber, respectively. The system will utilizeacoal-water slurryfollowing
cleaning bya two-stage cleaning and slurrying process.
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SUMMARY

Thereare various typesoftechnology thatare likely tobesuccessful at
repoweringold plantsand in new plants. DOE has provided a broad range
ofoptions. Diversification ofplants makes thevarious optionssite-specific
with the wide variety of plantconfigurations, space available, and capital
costs playing a role in selecting technologies.

Programs sponsored by organizations such as EPRI and the Illinois
Clean Coal Institute (ICCI) benefit the DOE programs. Some EPRI- and
ICCI-sponsored projects are directed toward the future use of high sulfur
mid-western coal. The recent third quarterly report of ICCI indicates that
the areas of research include chemicals from coal, coal cleaning, coal
combustion, coal characterization, desulfurization, gas cleanup and the
ongoing Illinois BasinCoal Sample Program.

CONCLUSION

We need to continue to refine the programs started in Clean Coal
TechnologyProgramRounds1,2,3,and4andaid inbringingthetechnology
to the marketplace.

The projectsselected atall levelsof theCleanCoalTechnology Program
cut across a large number of technologies. Utilities and coal companies as
a group or individually would not have the resources for this type of
research and development. It is imperative that DOE not eliminate the
Clean Coal Technology Program after Round5. Oneof the primary reasons
for the continuationof thisprogramis the lackofan industrial sponsor for
coal as there is for the oil and nuclear programs.

All of the projects mentioned can be attributed to the existing DOE
programs. It should be noted that theseprojectsof theClean CoalTechnol
ogy Program and the successesin thedemonstration phases do not insure
deployment in thecompetitive market place. Thesignificant risks and costs
associated with new technologies present an opportunity to the coal, utility,
and governmental entities that are interested in the deployment of these
technologies.

As in manycountries, the federal government must support theconcept
of implementing these projects that present high risk. Tine private and
federal resources that are represented by theseprojectsneed tobe expanded
to implement the technologies. If we do not continue to implement the
technologies produced by this program, other countries will refine and
improve these technologies. As in other programs such as automotive and
electronics, we willbecome dependenton othersand not takeadvantage of
our technological advances. Clean CoalTechnology Round 5 is a step in the
right direction, but a Round 6, 7,and even 8 may be necessary to be able to
utilize our most abundant fuel in a clean and environmentally safe manner.

Richard Shockley: Thank you, Robert. Mr. Ben Yamagata is our last
speaker this morning. He is the Executive Director of the Clean Coal
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Technology Coalition in Washington, D.C. Hewill bespeaking to us this
morningonthefederal perspectiveof thepresentand futureofcoal andcoal
technology. Mr. Yamagata.

(Mr. Yamagata's paper was not available for publication)

Richard Shocklexj: Thankyou, Ben. Weappreciate allofour finespeakers
this morningand the information theybrought tous. Notonly information
but plenty to thinkabout forthefuture. Thankyouall forattending. Besure
to come to our luncheon to hear Jack Tisdale from MSHA's Accident In
vestigationProgram, who will talkabout MSHA's current programs and
directions. Ifyou haven't gotten a luncheon ticket,you can purchase one at
the front desk.

Again, thank you for coming. This technical session is adjourned.
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LaSalle Room, 12:30 P.M.

].Robert Danko: Welcome totheannual luncheon of theIllinois Mining
Institute. I would like to introduce the head table. Starting to my right is
Guy Gilbert; he is with the Illinois Department of Energy and Natural
Resources and wasaspeaker for thismorning's session. Next tohimisDave
Webb who is Second Vice President of the IMI and is also chairman of our
Scholarship Committee. Next to Dave is Robert Hunter, a speaker this
morning, Manager of Research and TechnologyServicesof Coal Services
Corporation in St.Louiswhichispart ofPeabodyHoldingCompany. Next
to him is Jack Tisdale, our luncheon speaker today, from MSH A. Next to
Jack is Dick Reisinger, chairman of the second technical session to be held
on Friday morning. He isSenior Engineerwith CoalServicesCorporation
in Henderson, Kentucky. Next to him is Randy Brittonwith National Mine
Service; he is chairman of our Honorary Membership Committee. To my
left is Dayton McReaken, who is retired from Zeigler Coal and was last
year's Honorary Member. Next to him are Jewel Riceand Fred Rice; Fred
is the Honorary Member this year. Next to him is Richard Shockley, who
was chairman of the technical session this morning and is Director of the
Illinois Clean Coal Institute in Carterville. Connie Wiggins is Safety
Manager with Peabody Coal; he will give our invocation.

Connie Wiggins: Would you please stand.
We asked for members who have died in the

past year; we only heard of one; there may be
more. Robert Oswald, a preparation engineer
fromMidland CoalCompany passed away this
year. We will have a few moments of silence.

Our Father, as we come beforeyou today,
we thank you for this day and for this opportu
nity to gather together to exchange knowledge,
to help further our industry and benefit from it.
We pray for our industry at this time, the
troubled times that we are in, and that you

would see your way clear to help us to work out reasonable and economical
solutions to our problems so that we might all get back to work. We pray
for Robert Oswald's family, thatyou be with them and give them grace and
mercy at this time. We ask now, Father, that you bless this food for us and
that we might partake of it and gain nourishment to strengthen our bodies
to go out and do your will. Please guide us and help us to follow you in all
ways. We give you praise. In Jesus' name, amen.

/. Robert Danko: We are here today for the 101stIMI annual meeting. I
would hope that after the luncheon, you will visit the exhibits. Our
exhibitors have spent much effort. Don't forget that we are selling the raffle
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tickets for the two free trips to anywhere in thecontinental United States
thatZeigler donated to raise some money for our scholarship program. The
more ticketsyou buy, the more scholarships we can give out.

i would now like to recognize and askany and all lifetime Honorary
Members from thepasttostandthatareheretoday. We havesixheretoday.
[Applause) Now, anypast-presidentsoftheIMI that arepresenthere today,
please stand. [Applause] Thankyou.

I've also been notified that we would like to have a couple minutes of
silencefor Clayton Ball, who waspresidentof the Paul WeirCompany in
Chicago. Hepassed awayin1993. Hewasa longtime member of theIMI.
He was made an honorary member in 1974 and wasa presidentof the IMI
in 1951-52. Thank you.

All ofthosewhojuststood know what it takes toget thisofftheground
and to put this program on every year, and all the work and the people
behind it. I would like to recognizeor give credit to all the directors on the
Executive Boardwhohavehelpedand put theirtimein to make thisa good
Institute this year;and to all the committee members, and particularly the
Advertising Committee, with its twenty members, whosolicit the exhibi-
torsand advertisers,and thushelpraise themoneyforourscholarships;and
Phyllis Godwin and her people outat theregistration desk that worklong
hours. I can't forget Heinz Dambergerand his volunteers from the Illinois
State GeologicalSurvey who work hard and put in a lot of time. I'd like to
thank all of these people for a job welldone. [Applause]

Now, I would like to introduce Dave
Webb, General Superintendent of Freeman
United Coal Mining Company, chairman of
our Scholarship Committee. Dave will you
come up and introduce the college represen
tatives.

David Webb: Thank you, Bob. TheIllinois
Mining Institute is again proud to recognize
the 1993scholarship recipients. Even through
these tough economic times, the IMI has ap
propriated $10,000 in scholarships to bright,
hardworking mining engineering and tech
nical students at universities and colleges to secure our industry with
skilled leaders to continueouradvancesin mining. Iwould like to thank the
Scholarship Committee this year for their direction: Dr. Paul Chugh from
SIU,Carbondale; Aaron Jackson, Kerr-McGee Coal Company; and George
Woods, Wabash Valley College. Special thanks go to John Howard of
Wabash ValleyCollegefor the preparation of the scholarship certificates. I
understand that Dr.Chugh is not here today, but Dr. EdThomason will be
here forSlU-Carbondale; ifyou would liketocomeup to thepodium here
along with your scholarship recipients,we willhand out those scholarships
at this time.
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Edwin Tkomasson: Dr. Chugh sendshisregrets thathecouldnotbehere
for the luncheon today. Heis attending thecoal conference in Pittsburgh
and delivering a paper there. Hewill be in tonight and will bedelivering
a paper here tomorrow. Our scholarship recipients arc as follows: Mr.
DennisConnor;he couldnotbe here today,Ithinkhehasclasses; Mr.Tony
Graham; Mr.Lars Lindquist, who is on a cooperativework program with
U.S.Gypsum, workingforsixmonthsin Iowa; Ms. TracyBrewer, whoalso
has classes today; Tracy justfinished a work program with U.S. Gypsum;
RobertWireman, who is here;and Leticia Lockett, who is one of our lady
miningengineeringstudents;unfortunately, shecouldn't be hereeither. So,
with that, you have Tony Graham and BobWireman here; we'll take the
certificates back forthe othersand present themat a later time. Thankyou
very much.

Dave Webb: Thankyou.Thenextuniversity represented istheUniversity
of Missouri at Rolla. Dr. Jerry Tien, please come up and introduce the
scholarship recipients from the University of Missouri.

Jerry Tien: We at the University of Missouri at Rolla appreciate the
continuing support for our department. This year we have four recipients.
Threeof themare seniorsand oneisa junior. Geographically, thereare two
Illinois boys; another is as close as Fenton, Missouri, and another fellow is
from Arkansas. The first is Terry Croxford from Alton, Illinois. He is a
senior and worked this summer. In fact, all of our students here had
summer jobs and some in the coal mines as well. The next is Brian Fortelka,
from Oswego, Illinois,a junior. Chris Huet isa senior from Arkansas. The
last isMattTobeyfromFenton, Missouri. Thankyou verymuch. Please, go
ahead and buy those raffle ticketsso we can give more scholarships.

Dave Webb: From WabashValleyCollege,DeanGeorge Woods. Please
come up and introduce your scholarship recipients.

George Woods: We have fivescholarship recipients. Three are from our
John A. Logan attendance center and two are from our Southeastern Illinois
College attendancecenter at Harrisburg: RonMcCrary,JeffGrammer, Tom
Van Zandt, Paul Money, and Mike Dunn. Wabash Valley College is very
appreciative of the continuing support by the IMI and we thank you very
much.

Dave Webb: One more college, Rend Lake College. Is Dr. Martin Kern
here? Or anybody representing Rend Lake College? We also have a Mary
McKendry, recipient of the scholarship award from Rend Lake. Isshe here?

That concludes our scholarship presentations.
/. Robert Danko: I justhope wecankeepall thesecoalmines running for

all theseyoung people to get a jobin. The way things are looking, you don't
know from one day to the next. They say every black cloud has a silver
lining; I hope some silver starts falling out of this one.

The next person I would like to introduce is Randy Britton, who is with
the National Mine Service. Randy is chairman of the Honorary Member
ship Committee. I've asked Randytosaya few thingsabout the individual
they have selected this year to receive the award.
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Randy Britton: Thank you, Bob. The Illi
nois Mining Institute is proud to honor one of
its longtime members with the Honorary
Membershipaward. Our recipient was born in
West Frankfort, Illinois, and is the son of an
Illinoiscoalminer. Heismarried to thedaughter
of an Illinois coal miner, and we thank you,
Jewel,for attending with Fred. He has been an
active member in the Illinois Mining Institute
for38yearsand hasbeenin theminingindustry
for 47 years. He started in the coal mining

industry at the age of 17 as a construction worker sinking a shaft in
Redmont,Illinois, fora minimumwageof15 centsan hour. He worked for
Peabody Coal Company for 42 years where he was a supervisor of under
ground operations in the states of Illinois, Indiana, Ohio, Kentucky, Colo
rado, Utah and Queensland Mine in Australia. Before retiring as vice
presidentof Peabody's Eastern Division, he was VicePresident Operations
in 1987. He served as acaptain of theSpringfieldand Eldorado Mine rescue
teams in the state of Illinois for 14years. He has over forty years of service
to mine rescue teams throughout the Midwest. Throughout the United
States, he was involved in fightingover 120 mine fires and rescue recovery
operations. Hehelpedget thecharter forthe Illinois MineRescueAssociation
started. He was named the Outstanding CoalMinerby the IllinoisDepart-
mentofMinesandMineralsinl984. And,for 1993,itismypleasureand that
of the Illinois Mining Institute to honor Mr. Fred Rice as our Honorary
Member for life. However, beforewe do any presentations to Fred, I'd like
toask Mr. Dayton McReaken to relivesome of his personal experiences with
Mr. Rice.

Dayton McReaken: Well, I have to say that,
no doubt, Fred Rice has had a unique mining
career. Idon't think anyone could match it. My
first acquaintance with Fred Rice, and I'm not
sure he remembers this, was about 1949 when
he was a mine manager at a Peabody mine,and
I was working on the third shift. Acoupleof us
fellows went in and asked Fred if we could

move up to day shift. Fred told us we were
doing so good on third shift that he would just
keep us on there. I was thinking about that a
whileago,wherehegot thatideatha tyoudosogoodyouget tostayon third
shift.

Another thing I remember about Fred, and I haven't told him this
before; this hasstuck inmy mind for along time. Itinvolves a fellow bythe
nameofDick Griffin whoFred worked wi thfor many yearsatPeabody Coal
Company; he was Fred's bossand Fredwas hisboss. Youknow how Fred's
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career was up and down. Then, Dick leftPeabodyand came with the coal
company Iworked for. IwasDick'srighthandman;hisflunky,really. Dick
and I had disagreements lots of times;we'd talk it over and discuss it, and
I'd sayweshould do it this way, we should do it thatway. Finally, when
hegavein tome,hewould always sayonething. "All right, we'lldo it your
way, but you're as silly as Fred Rice." Dick didn't know it, but I took that
as a compliment.

Butthat isn't really thestorythat I want to tell today. I told thisstory
last year, and some ofyou were here. Li ttledid Irealize when Ifirst met Fred
Rice, beforemy miningcareer and my life was finished in the coal mines,
what Fred Ricewould mean to me. Our paths crossed lots of times. The
particular thing I'm talking about was in 1963 in a mine fire in southern
Illinois. We had threemensealed upin this mine fire and Fred wasworking
there with the Springfield rescueteam. He wascaptain of the rescue team
on the third shift. I was working on the second shift with the Benton mine
rescue team. Also, at that time, I was employed as safety manager at this
coalcompany,and a fellow namedJoeWilliams, retiredstatemineinspector
who isa fine fellow,was the secondshiftmincmanagerat this property. So,
this mine firewas ina four-entry systemofpanels.Itwasoffofa nine-entry
set of crosssectionentries. Thewest was in approximately3,000 feet from
the mouth of these crosssectionentries. When they sealed the fire up, they
sealed out the mouth of these cross section entries, which made it around
3,500 feet from the location of the fire.

We sealed the nine entries out at the mouth and went through the
regular procedure and let it stay that way until the 48 hours and time was
up to go back. And then the rescue teams came in. That is when Fred got
involved. He came down as captain of the Springfield mine rescue team.

We would go in with our apparatuses and build these nine stoppings
500 feet in and then go in and air them out and then take those out and move
them on up. All you fellows understand that, 500 feet at a time. Well, when
we got to within about 1,500 feet—and this figure plays a part in the story—
from the locationof the mine fire, the company rep was a little bit excited.
This particular company had a very aggressive top management person,
who was agood talkerand a veryaggressive fellow. Hegot a hold of myself
and Joe Williams. We were the company men under his supervision. We
were young fellows, and he had a little plan of what he was going to do. He
wasgoing to let Joe Williams and me stay underground. We were 1,500feet
from the location of this fire. The time was set for that night at 11:15 for Joe
and me to go in to knock out the intake and return stoppings. This would
have taken us about 20minutes through the rock fallsand everything. We
were going to follow theair in and see what was going on with this mine fire.
We had three men sealed up in this mine fire. The rescue team on the third
shift, which Fred was the captain of, was to go on the bottom and stay and
back us up. So, when Joe Williams and 1were going in about 11:00P.M. at
the location, we were the only two left in the coal mine to get this job done.
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JoeSaid tome, "Wormy,you know whatweareplaying: You Bet Your Life!"
And I said, "Yeah, I think that's right. Butyou know what, we got a slim
chance ofeverbeing president ofthiscompany ifwedon't do it." We were
the only company personnel besides being the mine rescue team there. So,
we talked it over a little bit, and Joe and I were sitting there about 11:10
talking: arewegoing todo thisorarewenotgoing todoit. We knewit was
hazardous. But, we decided we would do it and at least one of us would be
president within six months.

Well, about 11:13 or 11:14, the phone rang where we were there; the
message was. "Comeoutofthemine;wearenotgoingtodoit." That tickled
us to death. So we came out of the mine, back up on top and another rescue
team member came to us and we said: "What's happened?" And he said,
"I'll tell youwhat'shappened." The Illinois State Department ofMines and
Mineralsdirector,appointedonlythreedaysearlierat that time, was there;
andacoupleofstateemployees, andacouple ofexpertsoutofWashington,
D.C. They were ventilation and fireexperts. Thisaggressivc company man
had talked theminto thisplan,sayingit wasokay todo this. So when they
called Fred Riceand his rescue team over, they said to Fred, "We want you
to go to the bottom and back thisdeal up." Fred listened to him and said
"Are you tellingme that?" Hesaid "Yes," and explainsto him again. Fred
told him, "Let me tell you something. You people own this place; you
governmentpeoplecanrun itandmanageitallyou wantto,but what1want
you todo istogivemetime togetmyrescue team outof thiscounty before
you blow thisplaceup." Allthisyouknowput a littlefearinto thepolitical
appointees and management people;and that is why they decided to bring
us out of the mine.

Now what happened on thissituation, toshow you why Iowe so much
to Fred Rice. About ten days fromthen, we went ahead and built the other
airlocks and went right on into this thing. Wegot within 50 feetof this fire
this time and the same thing was going to be done again. JoeWilliamsand
I were going to go in with a couple more men this time and knock out the
intake and return and inspect this fire, which was only five minutes from
where we were. So we went in there and the thing got out of control in just
five minutes' time; completely out of control! We had the fire, we had the
water hose, we had the rock dust, everything within 50 feet, instead of 1,500
feet. It only took us fiveminutes toget into there instead of 20. The methane
in this area around this fire location was anywhere from nine percent to 25
percent—it varied all over. The fresh air had only been on it about five
minutes; previously it would have been on it 20 minutes. At the bottom of
this fire, where thefirestarted togob,wasredcoal and someblazescoming
up. We did get that thing under control;we barely did. We were only 50
feet and 5 minutes away, all the fighting equipment there and plenty of
available people. And it proved beyond a doubt that on February 8,1963,
if they hadn't listened to Fred Rice, I'd be dead today. And I want to thank
Fred for that, very much. Thank you.
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]. Robert Danko with Fred Rice, 1993Honorary Membershp Award recipient.

/. Robert Danko: I've worked with Fred for 27years, worked for him; I
can't beat that story. Icould tella whole lotmore. Fred's got all my respect.
I think it is time Fred came up. Congratulations, Fred. You deserve this
recognition.

Fred Rice: There was nothingabout this award that is for after dinner
speakingor anything. Asmostofyou know,I'ma damn poor after dinner
speaker. Iwant tothankRandy, theHonoraryMembership committee,Bob
Danko; and I thank you, Wormy. I sureappreciate your words. Thanks
again. I appreciate it.

/. Robert Danko: At this time, I would like to introduce our speaker for
the luncheon, Mr. Jack Tisdale, Manager of the Accident Investigation
Program of the Mine Safety and Health Administration in Arlington,
Virginia. Jack hasa B.S. degree inmining engineering from theUniversity
of Illinois,and an MBA from the UniversityofPittsburgh. Jackhas also held
positions in theindustryascorporate safety manager and vice president of
operations; sohe is well-versed in themining industry. Welcome, Jack.

Jack Tisdale: Thank you very much. Whenever the Acting Assistant
Secretary, Edward Hugler, received Heinz Damberger's letter to be a
speaker here, helooked athis schedule and found outthat hehad aconflict.
So he then went to the administrator for coal mine safety and health who
also looked at his schedule and he had a conflict, and so, I'm the substitute.
But,onethingthatIwould like tothank Heinz for: hegavemethismagazine
[A Pictorial HistoryofCoal Mining in Illinois, byChris Ledvina], and Ilooked
through it a little while ago and there aremines in there thatI worked in.
Thereare mines in there that my father worked in;and thereare also mines
in there that mygrandfathers worked in. So, I thankyou, Heinz. It is my
pleasureto join you today at thisimportant annual meeting.



MSHA'S CURRENT PROGRAM AND DIRECTIONS

JACK TISDALE
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PROGRESS MADE TOWARDS SAFER

WORK PLACE

So that the issues and programs I discuss
are framed in the right light, let's start with a
conclusion that just about everybody can agree
on. That is that the mining industry, labor and
government—working together—have done a
remarkable job of making the workplace safer
over the years. Long-term injury rates have
declined, and, last year, the entire mining in
dustry recorded an all-time low in on-the-job

deaths. Specifically, the total number of mining fatalsin 1992 were 97,54 in
coal miningand 43 in metal-nonmetal mining; and thus far in 1993,the total
is 61,28 in coal and 33 in metal-nonmetal. Illinois had 7 in 1992,2 coal and
5 metal-nonmetal. In 1993, Illinois has 0 in coal with only 2 in metal-
nonmetal. Idoubt therearemany, ifany, Americanindustries that can point
to such a strong record of safety progress over the long term.

Contributing to the improvingnational record,of course, were many
individual safetyand healthsuccess stories. Some miningoperations have
gone on to win Sentinels ofSafety trophiesin a competition sponsored by
the Mine Health and Safety Administration (MSHA) and the American
MiningCongress for being the safest operationsin thecountry during the
previous year. Tliese mines worked for hundreds of thousands of hours
without a lost-timeaccident during 1992. Many otheroperations also had
long periods of safe operation.

Ingeneralthen, while the mining industry still hasa longway togo to
reach zero fatalities, thereis muchthat's positivein thenationalsafetyand
health picture.

You could say the water glass ishalf full—to usethe old analogy about
thedifferentways that peopleperceive theworld. However,it is thenature
ofourjob at MSHA that we must focus the greater partofourefforts on the
halfof theglassthat isempty—the fatalities, injuries and health problems
that still persist.

Whatare the problemsweare focusing on? Thereareseveral. Thefirst
I would like to discuss is small mines.

FOCUSING ON SMALL MINES
We are focusing resources on small mines. The statistics tell why. In

1992 atboth surface and underground coal mines employing more than 50
36
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miners, the fatal incident rate was 0.02, at mines employing 20 to50 miners
the rate was0.07, and at small coal minesemployinglessthan 20miners the
rate was also 0.07. At underground mines these rates were 0.03,0.13 and
0.19, up to 6 times greater.

It has long been apparent from accident and injury statistics that small
coalmines employing 50or feweremployeesexperienceadisproportionate
number of serious and fatal accidents compared with larger operations.

Small mines are concentrated in four states - West Virginia, Virginia,
Kentucky, and with a lesseramount, in Pennsylvania.

In response to this problem, MSHA has developed and is focusing
increasingly on procedures for improving safety in the following major
areas involving small, underground coal mines.

Enforcement procedures. We have been stressing the importance of a
thorough and complete inspection of every mine, regardless of size, to
provide the needed incentive tocomply withmining laws. MSHA oversight
procedures for small mines were placed in effect on June 7, 1993. Also,
instructions for activities to apply increased inspection time for problem
mine operations were issued on January 11,1993.

Management oversight procedures. Supervisors travel with inspectors;
supervisors debrief inspectors after each inspection; citations and orders
for appropriateness are reviewed; inspector assignments are rotated; in
spections are followed up; and enforcement sanctions are initiated where
operator compliance is deficient.

Increased inspector presenceactivitiesinclude: "impact" inspectionsat
irregular intervals with at least two inspectors; "stretch" inspections in
which an inspection is spread over a period of time; additional spot
inspections; inspectors traveling in pairs to offset intimidation where it
might exist; and group inspections of all or most of a mine in one day.

Information considered when determining whether to apply increased
inspection time is: the mine's compliance history; the accident and injury
rate along with the number and typesof injuries;mine managemenfssafety
efforts, such as procedures used in the mine, the quality and type of
instructions given the workforce and training provided to the employees;
and management's involvement or commitment to the safety and health of
the miners.

Mine operator assistance. MSH A's responsibility is to enforce the Mine
Act and regulations through fair and impartial inspections. It is understood
that mine operators are responsible for their compliance with health and
safety regulations and safety records,and should take whatever actions are
necessary to make needed adjustments. MSHA expects improvements at
mines with poor compliance historiesand willassist mine operators where
possible. The agency has a number of programs available to assist mine
operators in improving compliance. They are the job safety analysis
program; joint mine assistance program; small mines training initiative;
technical assistance in mine ventilation, respirable dust or roof control;
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accident analysis; and discussions with mine inspectors, supervisors and
subdistrict and district managers.

MSHA has entered into severalagreements with four states to provide
assistance to mine operators. These agreements are covered by the Joint
Mine Assistance program which isacoordinated effort conducted withthe
state mining authorities of Kentucky, Pennsylvania, West Virginia and
Virginia.

Evaluate financial ties or management control. Business arrangements of
small mineoperatorscan bean importantfactor in the safetyand health of
mine operations. Small operations may be controlled by higher authority
obscured byorganizational arrangements to theextent that the localperson
in charge lacksauthority to make neededdecisions to react to safety and
health issues.

Abusinessarrangementof particularconcern is that in whicha larger
company employs a contract mining company to insulate the larger com
pany from civilpenalty assessments. These smaller operators often refuse
topay civilpenaltyassessments; then theygoquickly out ofbusinessbefore
the civil penalties are collected, only to be replaced by another small
operator. This cyclecan be repeated with the largercompany subsequently
hiring other small contract mine operators toenter the mine site and extract
the coal.

Where MSHA finds that the contracting company's control is great
enough and available information is such that the contracting company can
be classified as a "co-operator" under Section 3(d)of the Act, the inspector
will then cite both the contract miner and the contracting entity. It is
important that MSHA continue to explore and uncover business arrange
ments that adversely affect the safe operation of mines.

State grants program. This program is also included in our small mine
program. Each state applying for federal assistance under the State Grants
program is required to describe in detail how it will address health and
safety issues and is encouraged to give a high priority to education and
training projects aimed at reducing deaths and serious injuries at smaller
operations and severalother high-risk miningareas. Applications willbe
evaluated todeterminehow comprehensivelyeachaddresses those priority
issues and other activities to be performed under the grant. MSHA is
interested in grant programs which use innovative training techniques,
providefor minespecific training and result in improved safetymanage
ment.

Collection offines for violations. We have taken a number of steps to
ensurethatcivilpenaltiesassessedagainstmineoperatorsarepaid. Follow-
up activities tocollect delinquent civil penalties from nonpayers includea
field collection program. Under this program, civil compliance specialists
are stationed in MSHA coal districts having the highest concentration of
activeminesand delinquentdebt. These specialists meet face-to-face with
mine operators or their representatives in Kentucky, West Virginia and
Virginia to collect delinquent penalties.
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A major event in mine safety occurred last winter, the explosion at the
Southmountain Coal Company, Inc., No.3 mine. On December 7,1992, at
about 6:15 a.m., a methane, then coaldust explosion occurred on the 1 Left
pillar mining section of the No.3 mine when an explosive methane-air
mixture was ignited by theopen flamefroma butane cigarette lighter. The
coal dust explosion continued to propagate from the section to the surface
of the mine. Eight miners on the working section were killed and another
miner working in an outby area was injured.

The following factors led to the explosion: the pre-shift examination
was incomplete prior to theexplosion;thebleederentry wasnot maintained;
thebleederentrywas not examined weekly in its entirety;section ventilation
controls were not kept in place;rockdust applications throughout the mine
were inadequate; and searches for smoking articles were not thorough
enough. All of these factors constituted violations of basic safety regula
tions. The following lessons are learned from this explosion:

• The critical importanceof makingcomplete examinationsas required
by regulation.

• The importance of maintaining ventilation systems in accordance with
theapproved plan. Specifically, thebleederentriesmustbe maintained
free of roof falls, and the ventilation control devices must be properly
located, installed and maintained to direct the flow of air in its required
direction and volume.

• The folly of miners smoking underground is broadcasted loud and
clear. The use of smokingunderground willnot be completelyelimi
nated unless and until mine management and the miners themselves
take stern and effective measures, as required by law, to prevent the
carrying of smokers' articles underground.

• Theimportance ofrock dusting toprevent theparticipation ofcoal dust
in an explosion is obvious.

EDUCATIONAL EFFORTS
We made an extra effort to insure that these lessons were shared with

thecoalmining industry. Theaccident report wasused todisseminate the
information containing the lessons learned. Two thousand additional
copies were printed and distributed, one for each federal inspector for
instructional purposes at eachcoal mine inspected during the third calen
dar quarter of1993. Remaining copies have been distributed at locations
and meetings for mine operators. Discussions on the accident and the
lessonslearnedhave beenpresentedacross thecountryat various industry
meetings. Asa result of the explosion, MSHA has started some actions
designed todiscourage the type ofnon-compliance found. The following
categories ofviolations will bereviewed for possible special assessment: all
violations for conditions that affect the airflow in an underground mine; all
violations of workplace examination requirements, such as pre-shift, on-
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shift and weekly examinations; and all violations relating to the prohibition
of smoking materials underground.

Our agency also is developing a comprehensive training course on the
design and use of bleeder systems for presentation to the coal mining
industry. The course will be a regularly offered at the Academy in Beckley,
West Virginia

A Procedure Instruction Letter was issued to District Managers with
instructions for specific points to consider when evaluating for approval
bleeder systems of the type used at the Southmountain Mine.

MINE SAFETY ENFORCEMENT IN GENERAL

On the general topicofenforcement, it isour experiencethat a minority
of mining officials and miners, not the great majority of safety-conscious
people, are responsible for many of the accidental deaths and serious
injuries that occur each year. MSHA has not hesitated to send a message
about those who blatantly ignore safety and health. We've done so by
widely publicizing criminal investigationsand prosecutions ofpersons and
companies whose actions recklesslythreatened miners' safety or health or
led to their deaths. We'vealso publicized major civil fines in mine safety
and health cases. Examples have been Pyro Mining Company, J &T Coal
Company, and Firecreek, Inc.

Respirable Coal Dust
During the past two years, more than 130 mining companies, mine

operators and management officials or others have been convicted on or
pledguiltytocriminal chargesinvolvingsafcty orhealth violations. Mainly,
these havebeencases ofaltering respirable coal dust samples. Othercases
involved penalties forsafety and health violations, sometotaling hundreds
of thousands, and even millions of dollars.

With that in mind flagrant violators, especially repeated offendersand
those whose neglect of their responsibilities leads toa fatality are subject to
heavy civil fines and, in many cases, criminal prosecution. It is our clear
policyto use thefull rangeofour enforcement powers to reduceaccidents,
and we have not hesitated to do so.

Oneareaofspecial urgency is thatofaccidents involving employees of
independent contractors workingon coal and metal and nonmetal mine
sites. Inthepastfive years, thework forces ofcoal mine operators declined
significantly while the number ofcontract workers they hired more than
doubled, and contractors' fatality rates were more than twice as high as
those for mine operators' workers. Last year, 20 percent of coal deaths
involved contractorsfll contractors outof54 coal deaths). So far this year,
that rate has increased to 36percent(10 contractors out of 28coal deaths).
Contractor deaths also have grown in the metal and nonmetal industry in
recent years, butthisyear to date, the rateofcontractor fatalities has sharply
improved over last year's total.
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Also, mine health issues demand more attention, as they do in other
areas of our national life. Control of respirable coal dust and silica dust
continue tobe twoareasneedingattention. Pending mineair quality, diesel,
noise and other regulationsreflect growing health interests.

In June of 1992, MSHA's taskgroup on respirabledust in coal mines
issued their report on the control of respirable dust. This report resulted
from a comprehensive, year-long reviewof the respirable dust program.
The report identified existing problems and potential vulnerabilities in the
program and developed recommendations to effectively address these
concerns. These recommendations were in the following areas:

1. Stronger enforcement.
a. Respirable dust plan approval process.
b. Single sample compliance determinations and one-day

spot inspections.
c. Increased sampling and monitoring of operator,

sampling activities.
d. Increased emphasis on operators who fail to sample.

2. More representative samples.
a. Define "Normal Production Shift."

b. Use of tamper-resistant equipment.
c. Screening of samples for low weight, no weight and

tampering.
d. Eliminating void codes.
e. Addressing non-traditional shifts.

3. Stronger certification and recertification procedures to conduct
respirable dust sampling.

4. Stronger emphasis on education and training.
5. Develop means for continuous monitoring of dust levels and

control measures.

MSHA continues to fully endorse these recommendations and has
either implemented or is in the process of implementing the programs
necessary to accomplish the goals set forth in the recommendations.

Three of the recommendations which have already been implemented
resulted in more frequent one-day sampling and on-site monitoring; the
issuance of citations for dust standard violations based on the results of a
singleMSHA samplemeasurement; and theuseofnewlydesigned tamper-
resistant cassettes. The majority of the other recommendations, when
implemented, will focus on the monitoring of the work environment,
control of worker exposure, education and training, and the role of the
miner in therespirabledust program.Theremainingrecommendationsare
long-term in nature and will focus on developing instrumentation appli
cationsforthecontinuousmonitoringofboththemineenvironmentand the
engineering parameters used tocontrol respirable dust.
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Regulations for Diesel Equipment
As you know, the Diesel Advisory Committee, established by the

Secretary of Labor, recommended MSHA promulgate regulations for the
approval of dieselequipment, theuseofdiesel equipment,and thecontrol
ofdiesel exhaust emissions. Weacted on thecommittee'srccommendations

and issued proposed regulations for public comment. Formal comments
recommending changes to the proposed regulations were subsequently
received.

A major area of concern by those commenting was the proposed
requirements related to control of diesel particulate. In the proposed rule,
a diesel particulate index would be computed, which would establish the
ventilatingairquantity required todilutediesel exhaust particulategenerated
over an engine test cycle to an average level of 1 milligram per cubic meter
of air. This index should in no way be confused with a permissible exposure
limitorPEL. MSHA has not established a PELfordiesel exhaust particulate.
We are presently working to determine how to best utilize the index in
establishing ventilating air requirements at mines.

In their report, the Diesel Advisory Committee considered that diesel
exhaust emissions probably did present a cancer risk to humans. The
National Instituteof OccupationalSafetyand Health(NIOSH) subsequently
completed a risk assessment of human lung cancer from diesel exhaust
particulateon the request of MSHA. NIOSH estimated a risk of lung cancer
of one in one thousand at an exposure of 0.045 milligrams per cubic meter
of air.

NIOSH notedthattheirriskestimatewasbased onaseriesofassumptions
and it involved a considerable amountof uncertainty. Afterreviewing the
available information for establishment of a PEL, MSHA issued an advance
noticeof proposedrulemaking toobtainanyadditionallyavailabledata. In
response to the notice, we have received public comments on the devel
opment of a diesel exhaust particulate PEL.

MSHA recognizes that the establishment of a PEL is meaningless
withoutan accurateandprecise instrumenttomeasurethedieselparticulate
level inmines. Samplers for useinmines havebeen developed and theiruse
has been evaluated. These samplers, however, arc not yet commercially
availableata reasonablecost. Further, theprecision ofthecurrentsampling
systems can limit their applicability if the levelof diesel particulate to be
measured isbelow0.5 milligrams percubicmeterofair. Workiscontinuing
on improving the methodology toassess diesel exhaust particulate incoal
mines.

Promulgationof the proposed diesel regulations and theexamination
oftheneed andanappropriate limit for adiesel exhaust particulate PELare
progressing.

Regulations on Ventilation
Also, in regards to regulations, I should comment on the ventilation

regulations. The parties to the lawsuit on the ventilation regulations, the
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United Mine Workers of America, the American Mining Congress, the
National Coal Association and MSHA asked for a stay in the scheduled
briefs required of all parties for six months, or until March 14,1994. The
parties have been continuing to discuss the issues and asked for the stay for
the following reasons, as expressed in the Court's decision.

1. The respondent MSHA is planning to re-propose certain of the ventila
tion regulations that are the subject of the petitions in these cases, and
has expressed a willingness to issue memoranda clarifying some of the
standards which may alleviate the petitioners' concerns with other
regulations. MSHA is hopeful that it can accomplish these tasks in less
than six months. Also, during this time, the parties anticipate that a
new Assistant Secretary for MineSafetyand Health will assume office
and that the presence of the Assistant Secretary will facilitate agency
decision-making on the issues in question. If these clarifications are
issued and these re-proposals are adopted as final rules, it is reasonably
likely that they would address theparties' concernsand eliminate the
need for judicial review of several of the rules now subject to challenge.

2. Additionally, the three petitioners, as they have gained experience in
the implementation of the newregulations and clarificationof MSHA's
interpretation of them,are developinga betterunderstanding of which
of the rules still require this Court's review. Thus,experience,contin
ued discussion, and further decision-making may eliminate many of
the issues currently to be presented to the Court; and it is entirely
possible that one or more of the petitions in these cases would be
withdrawn. The U.S. Court of Appeals granted the requested stay.

Exceptfor the coal mine ventilation regulations just discussed and
possibly the metaland nonmetalexplosives regulations,other regula
toryactivitymust wait untilan Assistant Secretary hasbeenconfirmed.

ACCIDENT EDUCATION AND PREVENTION
At MSHA, we talkendlesslyin personor at meetingsabout the many

sides of enforcement, training, regulations, fines for non-compliance, con
quering difficultmining conditions, new technology and so on.

Our agency has literallymade many tonsof educational materials on
accident prevention and other subjects available to safety and training
departments.

And still, miners and supervisorscontinue to die and suffer crippling
injuries everyyear in senseless and preventable accidents and face avoid
able health risks as well. We should all ask: How can that be? Also, why
has not more been done to advance the methods and technology for
controlling respirable dust, particularly in longwall mining?

Part of the answer to that question is the kind of environment that
causes supervisors andemployees to work and make decisions witha high



44 ILLINOIS MINING INSTITUTE

regard for safety—or justtheopposite? Thisenvironment includes whatwe
call the bundle of company traditions, attitudes, managerial systems,
policy, beliefs, aidsand impediments tosuccess in thecompanyboardroom
or work area; that is an aspect of our working lives worth considering.

The odds are that most of you work in healthy company cultures.
However,suchenvironmentsvarywidely fromcompanytocompany. The
best corporate cultures feature top management with the character and
leadership abilityto clearly showitsunswerving devotion to strong safety
and health policies and practices. Also, every employee knows without
asking, and carries out, the rules set by the company.

What is troublingand what we'vefound much toooften, is a manage
ment practice that tacitly acknowledges violating the law at the front-line
supervisor level to keep production moving. At the higher management
levels in some operations, we find a practice of not knowing and not
wanting to know about safety and health conditions in the mine.

The result is that management, knowingly or not, encourages risk-
taking at the mine site. At such a mine, supervisors are indifferent to their
own safety or to the well-being of fellow employees. They apparently
cannot see that cutting comers on safety costs a company much more than
using safe, productive methods. I thinkyou're all familiar with the types of
failings that have contributed to highly publicized mine explosions and
other types ofaccidents in which there weremultiple deaths in the past few
years.

Findingsof our accident investigators routinelyidentifyclear-cut vio
lations of the most basic safety rules and practices. Findings include, for
example, that miners travelled beyond roof supports, that at another mine
officials were fully aware of certain violations, the finding that a fatal
explosion occurred when methane was ignited by a cigarette lighter and
thatthecompan/sproceduresforpreventingsmoking,monitoringmethane,
controlling ventilation and other requirements were inadequate and the
determination in another explosion that some of the air had been short-
circuited because of illegal changes.

MSHA's procedures for investigating accidents are currently under
review with the purposeof making them more thorough and complete.
Some changes are occurring gradually. For example, equipmentor ma
chinerymanufacturersare moreapt tobeinvitedby MSHAtobea resource
for information onequipment capabilitiesand functions. Wealsorecognize
that penalties assessed for violations contributing to fatal accidents are
likelytobe highand, therefore, feel anobligation toensure thecitationsand
ordersareappropriate andcorrect. The accident investigators will expand
their investigation into work procedures and work instructions that relate
to the accident.

INVOLVING MANUFACTURERS
Finally, there isonemorearea ofcomment. We recognize thatthere are

marketing and cost considerations that could, arguably, inhibit thedevel-
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opmentof innovative products. That may wellbe why manufacturers have
not put enough effort into resolving coal dust exposure problems, for
example. Today, we have highly sophisticated longwall mining machines
which produce vastamountsofcoal. Theyalsogenerate increased amounts
ofrespirablecoaldust, a well-knownhealth hazard. Itseemsquiteclearthat
safeguards for the controlof dust havenot beenan equal part of the effort
to increase the productive capacity of this miningequipment. In this and
other areas of worker well-being (noiseand ergonomics to name just two),
manufacturers can and should show more leadership. This is an issue
whose resolution is long past due.

/. Robert Danko: Thank you, Jack. Are there any questions for Mr.
Tisdale?

Now would be the time to introduce our president elect Mr. Robert
Shanks, but he is in Washington, D.C.at this timeand could not be here. I'm
sure Bob will do a good job next year. It is also the time that the president
elect presents the outgoing president with the souvenir gavel. So, I would
like to introduce Mr. Dave Webb of Freeman United Coal Mining Co.,
Second Vice Presidentof the Institute, who will takeover Bob Shanks duties
here today.

Dave Webb: Thank you. Customarily, it is the honor of the First Vice
President to present the outgoing President with this souvenir gavel to
recognize the President's efforts to the IMI. Unfortunately, BobShanks has
been called away to very important business, so it is my pleasure as Second
VicePresident to present Robert Danko this gavel for his efforts as President
of the 101st Illinois Mining Institute. Thank you very much, Bob.

PresidentDankoholds the souvenirgavel he received forhis 1992-93 term and for
presiding at the 101st annual meeting.
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/. Robert Danko: Thank you, Dave. It hasbeen a wonderful year,and
thanks to everybody for all your help.

Thatconcludes our luncheon program today. Ihopeyou will takethe
time to visit the exhibitors here today and buy some raffle tickets. The
annual fellowship will be from 6:00 to8:00 P.M. thisevening in theexhibit
hall. There is a free continental breakfast in the exhibit hall in the morning
starting at 8:00 A.M. Soyoucanalsocome and havebreakfastand visit the
exhibits and then attend the Business Meeting which will be here in the
LaSalle Roomstarting at 9:00 A.M. Our Fridaytechnical session willstart
here at 10:00A.M.and our four speakers willdiscuss new developments in
coal production. Thank you all for coming.



FRIDAY MORNING

Business Meeting
September 24,1993 - 9:00A.M.
LaSalle Room, Gateway Center

}. Robert Danko: Welcome to the Business Meeting this morning. If
everyone can sit down we'll get started. First, we will have the Secretary-
Treasurer's report out of the way.

SECRETARY-TREASURER'S REPORT
Heinz Damberger. Good morning. Mem

bership isholding steady at close to 1,200 mem
bers. I was a little concerned about how atten

dance would develop thisyear, the strike being
on and, of course, with the big rains coming
through; but we had yesterday, at about 6:00
P.M. over 700peopleattending. Abou175 addi
tional peoplehad preregistered, but not picked
up their packet yet, and there are usually some
people coming in on Friday mornings. [Actual
attendance urns 743, including IS students].

We are doing quite well with our exhibits, too. We are not sold out as
we were last year for the Centennial, but we are above the level of the year
before. Weare holdingevenwith advertisingin theProceedings, whichis
mainly due to the excellent workofour Advertising Committee. This has
been a veryactive committee overthepastseveral years. Taking these two
sources of income together, we have increased income, mostly from the
exhibits. We had substantial extra expenses last year which show up in our
financial report. We also had some extra income: coal companies made
donations to defray the extra costs, and we came out of the Centennial
meeting pretty much as expected—even. 1have copies of the financial
report, which was audited and approved by our Auditing Committee.
Anybody whoisinterested in thedetails, may pick upacopyhereand look
at it.

The bottom line is: we are ending up with a total cash balance of about
$28,000 plus; looking down the road, which wealways do for the board
meeting, weexpect to beatabout the same level, maybe $1,000 less, at the
end of thenext fiscal year. Therearegoingtobesomedecreasesin income,
especially fromexhibits. But, weareinstable financial condition. Theseare
themainpointsIneed tomake hereasSecretary-Treasurer. Ifyouhaveany
questions, I will be glad to field them. If not, thank you.

47
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FINANCIAL STATEMENT SUMMARY

Cash Balance Beginning Cash Balance Ending
9/1/92 $49,617 8/31/93 $28,918

INCOME EXPENSES

Advertising 20,283 General Operating Expense 24,096
Annual Dues 15,933 Annual Meeting Expenses 60,996
Luncheon Receipts 2,680 Publication Expenses-
Dinner Dance Receipts 2,425 Proceedings 14,763
Exhibit Fees 22,720 Scholarships 10,000

Registration Fees 7,625 Subtotal Expense 109,855

Donations 4,500
Short Course 540

Mining History Fund 2,070
Centennial Souvenirs 6,199
Centennial Memento 183

Convention Raffle 2,538

Interest 676

Miscellaneous 184

Convention Cash 600

Subtotal Income 89,156

TOTALS $138,773 $138,773

ASSETS AS OF AUGUST 31,1993
Fixed Assets

Office Equipment & Furniture 11,730
Liquid Assets

Cash 28,917
Bonds 500

29,417

TOTAL ASSETS ON 8/31/93 $41,147
TOTAL ASSETS ON 9/1 /92 $64,947

1992-93 LOSS -$23,800

NOMINATING COMMITTEE REPORT
/. Roberl Danko: BobShanks of Arch of Illinois, chairman of the Nomi

nating Committee, is not able to attend. His committee recommends the
following roster of officersand new executiveboard members:
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President: Robert Shanks, President, Arch of Illinois
First Vice President: David Webb, General Manager, Freeman

United Coal Mining Co.
Second Vice President: David Young, President, Old Ben CoalCo.
Secretary-Treasurer: Heinz Damberger,Head,CoalSection,ILState

Geological Survey
New members to the Executive Board:

George A. Woods, Dean, John A. Logan College
William Noel, Jr., President, Long-AirdoxCo.
Ronnie Marcum, VicePresident of IllinoisOperations, Consolida

tion Coal Co.

Donald Kinstler, Director of Underground Operations, Peabody
Coal Co.

Are there any other nominations from the floor? If not, I would
entertain a motion for the recommendations of the Nominating Committee
to be approved. [The motion xvas approved, secondedandfxxsscd byan oral vote
of themembers present]. So, the new officers will stand as read and recom
mended by the Nominating Committee.

HONORARY MEMBERSHIP COMMITTEE REPORT

Next, we will have a report from the Honorary Membership Commit
tee. That actually was taken care of yesterday at the luncheon meeting.
Randy, do you have anything to add? I think it went very well yesterday.
[Fred Rice, Peabody Coal Co. (retired), xvasaxvarded the 1993 HonoranjMembership
Certificate at the annual Institute luncheon held onTltursday.]

ADVERTISING COMMTTEE REPORT

/. Robert Danko: Larry Steward, do you have anything you would like
to cover this morning?

Larry Stexvard: I believe Heinz touched on the important points for our
committee.

/. Robert Danko: When is the drawing for the raffle tickets?
Heinz Damberger: At noon, immediately following this morning's

technical session.

J.Robert Danko: Well, I'll buy some more raffle tickets ifyou all will. It
is for a worthy cause. At this time, I would like to introduce Dave Webb,
who is the chairman of the Scholarship Committee this year.

SCHOLARSHIP COMMITTEE REPORT
David Webb: Thanks, Bob. Iam pleased tosay that the Executive Board

approved the same amount ofscholarshipsas we had this year. We've seen
raises for the last two years. Distributions will total$10,000 for next year's
scholarships, and that is a good thing, especially in these tough times. I
would like to ask some of the directors from our different colleges to speak
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a littlebit about theirrespective programs. IseeDr. PaulChughfromSIU-
Carbondaie. Could you start us off.

Southern Illinois Universit]/
Paul C/wg/i: Thankyou,Dave. OnbehalfoftheUniversity, College,and

Department of Mining Engineering, I'd like to thank the Illinois Mining
Institute for supporting the undergraduateand graduate programs at SIU.

Lastyear,wewereallocated $4,000. We gaveseven scholarships. All
of the students were above 2.8 gpa, and I believeseveral of them were here
yesterday to receive their plaques.

Letme quicklygiveyoua report on thedepartment. It is in extremely
healthy shape. We have33undergraduates thisyear, primarily juniorsand
seniors. We have 22 graduate students,whichis the largest enrollment in
the history of our department. And wehaveseven post-doctoral people.
Our plansare tocapundergraduateenrollment at40students and graduate
from six to eight students each year. Our industrial advisory board fully
concurs with this plan that we have put together for our department. The
average ACT score for all the students in the department was 24.

The department signficantly expanded its presence in the aggregate
industry in Illinois, which is one of the largest industries in the United
States. We placed about fifteenstudents in summer jobs. They were all the
students who wanted to work in the summer. So we were extremely
fortunate to get all of our students who wanted to work in the industry.
Several worked for the aggregate industries. Several of them for the coal
industry. Wehave fourprogramsrightnow withthreecompanies,and we
are hoping to expand it during the coming year.

In the graduate programs area, we have initiated a flex M.S.program to
attract students currently employed in the industry. Our advisory board
likes the program, and we currently have four students enrolled in it. The
M.S. program emphasizes environmental issues associated with mining
and processing industries. I would be happy to talk with anyone who may
be interested.

In the research area, lam pleased toreport toyou that we hope to receive
early nextweek a four-yearresearchaward fromDOEtostudy theeconomic
and environmental issues related to underground disposal of coal com
bustion residues. The total amount of this award will be close to $3 million.
That's the reason I wasinPittsburghyesterday, givinga talkon my project.
The disposal of residues will include subsidence control studies due to
backfilling.

Overthelastyear, wehavealso significantly enhanced coal processing
research. We have received twosignificant grants in that area. I reported
to you last year that that wasone of my highestpriorities. And I think we
are doing extremely well in thisarea. I believe you have picked up the
brochure on outreach programs at our exhibit booth which describes how
weintendtoservethearea coal industry. Istill have somebrochures ifyou
are interested.
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Letme conclude by saying that the department is doingas well as,or
better than can be expected to with the allocated resources. We will have to
expandthedepartmentifwearegoing togobeyond thispoint. Letmeagain
thankIMI for supporting thedepartment; you cancountonour support for
the industry to thebestofour ability. Thank you.

SIU Scholarship recipients RobertWireman(left)and Anthony Graham
(center) with Dr. Edwin Thomasson.

Dave Webb: Are there any representatives here from the Universityof
Missouri. Mr. Wilson? Great. Would you like to give us a talk about your
program.

University ofMissouri at Rolla
John Wilson: I would like to thank the IMI for supporting our program;

it has been a major part in helping to increase the number of students
interested in the mining industry who come from Illinois. I would like to
thank membersof the IMI forproducingsomanysummer jobs. Despiteall
theproblems,wehad at leasteightstudentsworkingin Illinois. Thatis very
commendable. It was a good experience. I really appreciate the coopera
tion.

Chancellor John Park has asked me to again convey the appreciation
from the University of Missouri at Rolla for the many many years of help
and the help we continue to get. He made a point of calling me up and
asking me to say that.

BeforeI get into discussing the mining department, I should mention
that, just like most places, each of the four campuses of the University of
Missouri is going through changes. We have a fixed universe of money
available. And, ifyou are going to improve your program, you have to find
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ways ofusing that money effectively. It was decided to initiate an early
retirement program; the funding that would be freed by reducing the
number offaculty was tobeused toenhance thesalaries of the remaining
professors and academics, to increase thequality ofstaff, and to beable to
compete in the Big 8 or Big 10 group ofuniversities and to induce good
quality academics. So we are all trying todo more work and better quality
withfewer people—just like theminingindustry. Ididwanttomention that
the University of Missouri iscomposed of thecampuses St. Louis, Kansas
City, Columbia and Rolla, has about 5,200 hundred students, which is
getting close to theoptimum. We have 440 students who areentering the
programwithACTsbetter than30. That saysalotabout thequality ofthese
students we have been able to bring to the Universityof Missouri campus.

The miningdepartment of which I am chairman, is a member of the
School of Minesand Metallurgy—the original University of Missouri. We
have105 studentsnow, 95 undergraduates and10 graduates, which isa far
cry from the 35 we had threeyearsago. I am pleased to say that everyone
of those who wanted to work thissummer wasworking in quarries, metal
mines, coal mines in Illinois and out west, even in Appalachia. That is one
of thestrong pointsinour program,encouraging thestudents toworkin the
industry. Wewillgraduate10students;sixgraduated inMayand therewill
be four in December. I think the number ofgraduating students isgoing to
run to between 12and 16a year in the near future. I am comfortable with
that number, because we get a number of inquiries from the quarry
industry, from the metal mines in the Missourilead belt and from the coal
minesout west.Wecanprovidethatnumber. Ifitweren'tforthescholarships,
we would not have been able to get the numbers where we are. I think we
are almost at critical mass. I thinkif we had 105to 110undergraduates, that
would be the cap. I wouldn't want more, which might increase the
unemployed or give false hope to students. The classes are a nice size. I
know every student personally on our campus in the mining department,
and we are at the size we can do that. It is good to manage a situation like
that.

I should mention that our students are a very active bunch. You
probably saw some of them here yesterday. We have a strong SMEchapter
of the American Institute of Mining Engineers. They have a mine rescue
team which competes twice a year. They didn't do as well last year, because
we had a lot of freshmen on the team, but they are doing better this year.
They were actually here in Benton, Illinois, checking out the coal mine
rescue programs to see how they differ from the hard rock ones; 1think they
are probably going to enter one of the localcompetitions this coming year.
Wedid havea teamofstudents in thecollegiate competition, whichisreally
a hard rock thing, but it is a lot of fun. The students enter a team that
competes with the teams from Montana, Nevada, and Colorado Schools of
Mines—anold-fashioned mining competition. They loaded railroad cars,
laid track and drilled holes and all that stuff. It was the first team we had
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in the last fewyears,and wecameinsecond. Butit isgood for them tomeet
with their peers. They go to Elko, Nevada,and although that is a bit of a
jaunt, they really have a good time. Wealsohad a group of students at the
American Mining Congress mining showinLas Vegas. AsIsaid,wehave
a very active group; they raise money for the local community, selling
bratwurst, forexample. This is all part ofbuilding character. I am really
pleasedthat wehavekidswhohavethatincentive. Andit isgreat whenthey
come to me and say, "Dr. Wilson,I'm going toneed a summer jobnext year.
What are you going to do for me?" Theyare eager to get jobs.

Weare involved inresearch. Notas muchas Iwould like tobe. Mymain
objective there was to get the enrollments to healthy numbers so we can no
longer be the poor boys on the campus. We are at that level with 100
students, so we have a good program. We are well supported in general,
except from the point of scholarships. I have a problemahead of me this
year; we need morescholarships. So I'mon thephone talkingand writing
letters to someof my oldcroniesto try toget the money that we've already
committed to the students. We also have the Board of Higher Education
coming on campus; we are going to be re-accredited this October.

Dr. Norman Smith has elected to retire; he'll be leaving in May. Norm
has been the cornerstone ofour department forquite a while; a very likable
guy. We have got to replace him. He has been particularly helpful to me
during the three years I've been here. I know Norm is well known by the
members here. He couldn't make it today because he has four classes and
he would have a hard time making them up.

Having said all that, Iam pleased to tellyou that we are doing quite well.
The research activity is not as big as Paul's, with all the dollars flowing into
his department. But we do work on surfactants in coal cleaning, and we are
looking at transporting coal in the form of slurry through pipelines.
Peabody is one of the consortium members. There are three industry
members, three utility companies and a transportation pipeline company
involved in this. Wearealso doing work in rock mechanics, rock properties,
things of that nature. And we have recently started to do some work on
desulfurizing fine coals with one of my doctoral students. I think we will
always have the 10-to-l ratio of undergraduate to graduate students. It is
the way we are structured and the way I see the needs are. 1am going to
have people phoning me upsayingdo you havea studentwho isgraduating
this Decemberbecause weare looking for somebody atXYZ quarry in Iowa
or this coal company in western Kentucky. So we are doing well, and I
appreciate all the help you are giving. Thank you very much.
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University of Missouri scholarshipwinners. Left to right: Matthew
Toby, BrianFortelka,Terry Croxfordand Chris Huett with Dr. Jerry
Tien.

Wabash Valley College
Dave Webb: Thank you,John. WabashValleyCollege,George Woods.
George Woods: On behalf of WabashValleyCollege,we also thank you

for the scholarships. This year we had $1,500allocated to our department;
we broke that into five scholarships of $300 each. All of our scholarship
recipients were here yesterday for the luncheon. They also asked me to
thank you again for the scholarships. We had two from our program at
Southeastern Illinois College at Harrisburg: Paul Money and Mike Dunn.
Then from a John A. Logan location in Carbondale there were three
recipients: JeffCrammer, Robert McCrary, and Tom Van Zandt.

Our two year degree program has around 30students. Those are split
between the John A. Logan location and the Harrisburg location. That is
probably a very small part of what we do now for the industry. In addition
to our two-year degree program, we provided services to over 10,000
miners in the stateof Illinois last year; that is,coal, metal and non-metal. We
maintain three other locations besides the John A. Logan location and the
Southeastern location. We have a facility in Marissa, through Belleville
Area College; we have a program, with assistant instructors, classrooms,
where we maintain a training program for skills, maintenance and retrain
ing for the mining industry. Wealso havea location in Springfield at the
Capital Area Vocational Center, with the same type of activity there. In
addition, we have our homesiteat Wabash Valley Collegein Mt.Carmel.
Through these sites, we maintain a lot of services for the coal mining
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industry throughskills training, electrical, hydraulics, welding and just a
varietyof healthand safetyclasses, notonlyfortheminers,but alsofortheir
families.

Again,on behalfofWabashValleyCollege,Iwould like to thank thelMI
for theircontinuous supportofour programs and for thescholarships.

Southeastern Illinois Colleges scholarship recipients. Left to right:
JeffreyGrammer, Ronald McCrary, Thomas Van Zandt, Paul Money
and Michael Dunn with George Woods.

Rend Lake College
Dave Webb: Thank you George. Rend LakeCollege,Chris Nielsen.
Chris Nielsen: I'm the new guy on the blockat Rend LakeCollege. Imay

look unfamiliar to some of you guys. But, I'd like to thank the IMI on behalf
of Rend LakeCollegefor thescholarship to our students. Iwould like tosay
this about Rend Lake College: it has gone the path of a lot of the industry.
Fifteen years ago, we were putting out literally hundreds of coal miners
through our mining technology program. Right now, likeGeorge just told
you, we are primarily engaged in the maintenance and retraining of the
existing industry. But, don't think for a minute that there aren't worthy
students at Rend Lake College who could use this scholarship money. I
broughtour scholarship person with me today. Aslrodeup here with Mary
McKendry, the person we selected to receive the scholarship, she told me a
couple of thingsabout herself that impressed me. Forone, this little lady has
been a section supervisor for eleven years and has supervised for Inland
Steeland Consol. And theother thing I learned about Mary was; she won't
be happy with anything less than an A. So,she has an excellent work ethic.
She is pursuing a degree in industrial electronics. So, Mary ifyou will come
forward. This is Mary McKendry.



56 ILLINOIS MINING INSTITUTE

Dave Webb(left) with Chris Neilsen and Rend Lake College
scholarship winner Mary McKendry.

Dave Webb: I thank all the colleges for reporting at this IMI session.
Every one of the scholarship recipients from all the schools were able to
attend our meeting sometimeyesterday or today. And that says a lot for the
universities and the ability that they have. Thank you very much.

/. Robert Danko: Thank you, Dave. That was quite impressive; how
many students do we have in Missouri? Did I get that right, there are 100
in the mining field?

Is there any other business from the floor? Don't forget about the 10:00
o'clock technical session that will meet here in this room. There are some

good presentations. Dick Reisinger willbe chairing that.
Question: President Danko, where did the ExecutiveCommittee decide

to meet next year?
/. Robert Danko: Thecommittee metyesterdayand weare obligated to

meet here next year.
Question: Are the dates set for nextyear?
Heinz Damberger: I was looking for my calendar, but Idon't have it. We

used tomeetearlyinOctober. Anumberofyearsago,wemoveditupa little
bit,mostlybecauseof weather,toThursdayand Fridayof the last fullweek
of September [The 1994 annual meeting xvill be held September 22-23].

John Wilson: Well, thebeginningofthesemesterischaosthefirstmonth
or two. Webroughta busload. Theyareallmissing classes, but I told them,
"You got to go to the IMI."

Heinz Damberger: What would be a better timefor you?
John Wilson: Beforeschool starts or when it is well into thesemester. But

I realize we are in the minority; just a casual comment.
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/. Robert Danko: Anybodyelsehaveany questions?
John Wilson: I justwant tomake a pointabout thefact that wehave100

students; thattranslates to 10 or12 graduates peryear. We could graduate
five in the winter and six in the summer. Last year, we had six graduates.
All six hadjobs two monthsbefore they graduated, such astunneling under
theBoston harbor, inconstruction, to stripmininginLouisiana, to theBailey
Mine inPennsylvania, to agold mine inNevada. So the field ismuchbigger,
thankgoodness, than the coal industry.

/. Robert Danko: My problem is: I got about 250 company people
competing for about 70 jobs. I will be glad when this strike is over. It is
gettinghighly competitive and very difficult; therearea lotofgoodpeople
losing their jobs.

Well, if there is nothingelse, the meetingis adjourned. Come back at
10:00 for the technical session.

TECHNICAL SESSION II: NEW DEVELOPMENTS IN

COAL PRODUCTION

/. Robert Danko: I would like to welcome everybody to the Technical
Session II of the IMI. I think we have some good speakers and a good
program this morning. I want to remindeverybody that the IMIsupports
alotofschoolsandputsoutquitea fewscholarships; thoseticketsbeingsold
out there for theplane tickets willhelpprovideforthescholarships.I'd like
for everybody to get out there and buy some more tickets.

At this time, I would like to introduce the chairman of the technical
session who is DickReisinger. Dick isa SeniorEngineerwith CoalServices
Corporation in Henderson, Kentucky, which is a subsidiary of Peabody
Holding Co. Dick, it is all your's.

Richard Reisinger: Thank you, Bob. Good
morning to everybody here. When Heinz and
Bobasked me toput together a program for this
year's meeting, it didn't really take me very
long to come up with a topic of discussion to
guide in the selection of our speakers today. In
light of the 1990 amendment to the Clean Air
Act, high sulfurcoal producers in ourarea were
forced into an uphill battle to maintain coal
production and jobs in the state of Illinois. We
talked a little bit about this yesterday. Half the

battle of maintaining businesswasgetting the utilities to acceptcleancoal
technology and being able toburn high sulfur coal produced in the state. In
my opinion, the second half of the equation is for the producers, and it
challenges the operators to concentrate their efforts on cost efficiencies to
entice the utilities to burn the high sulfur coal in the Illinois Basin. Along
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these lines, we put together a program on new developments in coal
production. Today's speakers include Gene Willis with Joy Technologies,
Dr. Paul Chugh with SIU Carbondale, Gene Wilson with Fletcher and John
Sammarco with the United States Bureau of Mines.

Our first speaker is Gene Willis, Vice President of Sales, Joy Technolo
gies in the Mining Machinery Division, out of Franklin, Pennsylvania.
Gcne'sbeen there forthe last threeyearsinhiscurrentcapacity. Prior tothat
heworked inMt. Vernon asthe general manager oftheMidwest region for
ten years. He hasaB.S. in industrial engineering from Geneva College. The
topic ofGene's discussion today is advances incontinuous haulage.

Gene Willis: Thank you, Mr. Chairman. On behalf ofJoy Technologies,
it iscertainly a pleasure to be here at the IMI, particularly, at a technical
session. Generally, you don't let a salesman come up and do a technical
presentation. But Iam here by default; please bear with me a little bit.



ADVANCES IN CONTINUOUS HAULAGE

GENE WILLIS

joy Technologies
Franklin, Pennsylvania

INTRODUCTION

Joy has done a considerable amount of
work in continuous haulage over time in order
to make the continuous mining process really
continuous. Historically, productivity about
doubled in the last ten to twelve years. Most of
that incrcaseinproductivity cameabout through
better management. We traded faster for more
powerful, more reliable continuous miners. That
enabled productivity todouble in the last twelve
years.

It isJoy'sbelief thatcontinuoushaulageisa keyenablertomakethenext
quantumleapinproductivity inroom-and-pillar anddevelopment mining.
Twoconceptsare used, segmented, cascading haulageand single,continu
ous belthaulage. Joyhaschosenthesinglebeltsystemand engineered it for
reliability, productivity and cost-effectiveness. Joy's vision for this leap in
productivity is manifested in the 3FCT, the focus of this paper.

Figure 1 represents a peek at the future; it is an artist's rendition of an
automated, continuous mining system which the Bureau of Mines is cur
rently working on. Everything iscontrolledfromacommand center located
a couple of cross cuts back from the face. It includes a remotely controlled
miner, a continuous haulage system directly to the belt, with a remotely
controlled roofbolter. AtJoy,we havebeendeveloping continuoushaulage
for wellover20years;it has takenus thislongtocometoa suitableproduct.

Figure 2 shows some of the phases that we have gone through with
respect to continuous haulage sincel966. These are some of the 20 units that
we have put in serviceover the this timeperiod.

THE JOY 3CFT FLEXIBLE CONVEYOR TRAIN
To introduce Joy's concept a five-minute video was shown. Following

is the text from this video.

Since the introduction of continuous mining, the mining in
dustry has been searching for a haulage system that would truly
make mining continuous. Joy Technologies has developed the
solution to this problem. The Joy 3FCT flexible conveyor train
continuous hauling system eliminates the wait time for haulage
vehicles and lets the miner/operator concentrate on mining coal.

59
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Continuous
miner

Mobile control
structure Jr̂
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Figure 1.Conceptualization oftargeted room-and-pillar mining sce
nario.

♦ 1966 Goodrich Belt

♦ 1972 Serpentix
♦ 1974 Wheel Mount

♦ 1976 Roof Hung FCT
♦ 1980 Side Loader Conv

♦ 1983 Roof Hung FCT
♦ 1988 Crawler FCT

♦ 1992 Crawler FCT

TOTAL OF 20 SYSTEMS

Peabody 10
Ireland

Laurel Run

Pittston

Texas Gulf

Camp #1
Camp #1

Figure 2. Phases ofcontinuous haulage development.
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The3FCT requires onlyoneoperator and lets himconcentrate
onthe coal coming off the miner conveyor. By giving this job tothe
FCT man, the miner-operator can focus oncutting coal. Thus, the
productivityand thequalityoftheproductbeingmined isimproved.
Productionaveragesofover2,000 tons pershifthavebeenachieved.

The 3FCT is a flexible-belt conveyor that can tram around 90
degree bends. It is a marriage of two major components: a belt
conveyorstructure thatismounted ona flexible singletrackerawler.
Atthe heartofthissystem isthepatented Joy belt. Thisbelthas the
ability to negotiate mine entries without losing its trough. To
accomplish this, it is stretchable to eight percent longer than it's
relaxed length, so that when it goes around the corner, it does so
smoothly. The feature that allowsthis, thestretch limiter, ismolded
into the center of thebelt. This prevents over-stretching and con
trols belt tension.

The 37 inch wide MSHA-approved, polyester-reinforced belt
has a capacity of 15 tons per minute. The 3FCTis so flexiblethat it
canbe used ina variety ofmining plans; theplanscanbeadjusted
to meet various conditions.

The 3FCT can be furnished in various lengths up to 550 feet
long and operate in seams as low as 54 inches. The 3FCT is
composed of an inby unit with a loading hopper to receive coal
from theminerand anoutbyunitthatdischarges thecoal from the
3FCT onto the panel belt. Both units are equipped with two 30-
horsepower belt-drive motors giving the FCT 120 horsepower to
power the belt.

The flexible crawler structure is made up of a series of ball-
jointed frames or corridors that let the 3FCT crawl across uneven
floor, through dips and twists and around corners. The 30-horse-
power tractioncarsare spaced every 60feet along the train and tram
the system at 70 feet per minute. Takeup cars are furnished to take
up wear in the crawler chain.

The open structure and unitized construction makes the 3FCT
easy to service. The FCT operator uses a radio remote control. A
lighted display shows him detailed information. The operator can
check the condition through the onboard monitoring system. If
anything interrupts the miningcycle, the display will show what is
happening.

In the case of mine belt problems, the FCTcontrol will shut
down; when the panel belt restarts, it will signal him that it is
running again.

The FCTdischargesonto the panel belt.There are basically two
methods of doing this. Either the FCT crawls up a ramp onto a
roadway immediately above the panel belt; this roadway is on a
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tracksoitiseasily moved asthepanel belt ismoved up.Or,theFCT
tramsbeside thepanel belt. Atraveling bridge conveyor transfers
the coal from the FCT to thepanel belt.This method may be used
where height is low and entry width is available.

The FCT is truly a continuous hauling system. It is designed
with the flexibility and capacity to meetyour mining needs. The
3FCTincreases productivityand therateofadvancewhileassisting
you in providing the lowest cost per ton.

SPECIFICATIONS

That's how farwe'vecomein thelast20someyears. Basically, the3FCT
isa remotely controlled conveyor from theendoftheminerto the frontof
the mine belt. These are 550 to 950V machines.They have 30-horsepower
traction forevery60 feet. They utilize four 30-horsepower bel tdriveswhich
have recentlybeenupgraded toa40-horsepower hydraulicpump. Thebelt
is 37 inches wide with a built in stretch limiter. It conveys at 13 to 16 tons per
minute, trams at 70 ft/min. and turns on a radius of 28 feet. Figure 3
provides an overall view of the equipment on a hydraulic-mounted belt
conveyor. Figure 4 gives a cross-section of that FCTon the belt conveyor,
showing the height of theopening we would like to have. Seventy inches is
about where we would like to have itbecause we have increased the height
of the hydraulic load frame. Whenyougobackand lookat the FCT on the
conveyor(fig.3),thisistheonlyopeningthathas tobe70inches, but theFCT
inby can be lower once it is down off the low frame structure. Figure 5
illustrates the inby hopper; 44incheswith the tailover the top of itgives you
the kind of room height that you need. Figure 6 shows the sidc-by-side
discharge, if you want to put it into a lower seam application. It is 10 inches
lower than the over-the-top discharge.

Up To 550-

}mssm®& '^x>^,£^>X>$&^
Panel Belt Structure

Figure3.Overall viewof the 3FCT on the hydraulic low frame.
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Figure 4. Cross-sectionof the 3FCT on the conveyor belt.

Figure 5. The 3FCTinby unit hopper.
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Figure 6. 3FCT and low frame, side by side discharge.

MAXIMIZING UTILIZATION

Mine Plan
As we have developed the continuous haulage, there were two impor

tant considerations to maximize utilization of the FCT. Figure 7 shows a
mine plan and the belt takeup utilized by one of our customers to maximize
utilization of the FCT. They developed 14-entry mains; off the mains they
drove 7-entry panels which maximizes the useof the FCTthrough the whole
production phase. This example utilizes a 300-footsystemon a 60by 50 foot
mine plan. It appears to be the most effective if you can adjust your mine
plan.

Belt Takeup
The other issue is belt takeup. Joy just developed a system utilizing

hydraulics tobring up the minebeltwith theFCT on topof it. Visualize the
FCT on thelow frameat theoutbyend soitcanbe trammedup on top until
it is in full position (fig.8a).The FCTis parked on top of the belt structure
(fig. 8b). Then, through hydrauliccylinders, the front end is pushed out
approximately 8 to 10feet and two hydraulic jacksare positioned so that
theylockintothe roof, and at thatpoint(fig.8c), theloadofthesystemis thus
transferred totwoauxiliaryrailsthroughcam-operated hydrauliccylinders
(fig. 8d); then it ispulled forward, utilizing thehydrauliccylinders (fig. 8e).
Going through a series of such moves between cross cuts and belt takeup
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creates aneffortless move up thebelt. Figure 8fisa view oftheover-the-top
dischargeof thesystem. Onecustomer went sofaras to put a roofbolter near
the hopper front end of the FCT; General Chemical set roof bolts with it.

TYPICALLY 3000 -
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, SEVEN ENTRIES
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Figure7.Commercialmine planand belt takeup to maximizeutilization of the FCT.

SUMMARY

Thus, the FCTconveys and trams simultaneously, is flexible, remotely
controlled, reliable and productive. It is a one-man operation. The expecta
tion is a 50 to 100 percent gain in productivity, depending on where you are
when you start.

Table 1 lists the systems that Joycurrently has in operation, except for
an idle one in Illinois which is included for reference to highlight its
performance while it was in operation. Seven units will be in operation
within the next two months. The one in Colorado is the oldest; it has
produced 3.9million tons.Theaverageper month production is80,000tons.
These average tonnages per shift areon aday-one basis.The potential of the
machine is quite impressive as indicated by the best shift productions of
2,900, 3,300, 2,900, 2,200, 2,200 tons of a machine that has only been in
operation since July. The potential is there to average 2,200,2,300, or 2,400
tons,depending on conditions. Theavailabilityhas been very good, as high
as 96 percent and nothing below 90.

FUTURE DEVELOPMENTS

Joyis looking toadapt the systemfor applications in lower seams,and
isconsidering to make it wider forbigger miners. Inearly 1995, we will also
introduce Jana control, which is a new electronic system from Joy. Eventu
ally,we'llput a proximi tylinktotheminer,inwhichcasean operator would
not be needed; everything would be controlled by the mine operator.
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Figure 8a-f. Moving the 3FCTon and offof the mine belt.
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Richard Reisinger: Thankyou,Gene. Ournextspeaker isDr. PaulChugh
from Southern Illinois University in Carbondale. I am sure many of you in
this room are familiar with Dr. Chugh. He is professorand chair of the
Department of Mining Engineering down there. He has a B.S., M.S. and
Ph.D.Sohe's kind of threeup on you there,Gene.HisM.S. and Ph.D.came
from Penn StateUniversity, and Dr.Chugh's resume' includes 32years of
industry, academic and research experience in the coal industry. We are
going to takea little twisthere togo fromhaulagetolongwallmining; Dr.
Chugh's presentation isondesign oflongwall chain pillars for weakfloor
strata conditions. Paul.

Paul Chugh: Thank you,Dick. Today, I'll be talking withyou aboutan
exciting technical development in the department which should be of
significantinterest to our industry. Letme beginby saying that longwall
mining requires analysis of the stability of chain pillars.



DEVELOPMENT AND APPLICATION OF A

LONGWALL GROUND MECHANICS MODEL FOR

PREDICTION OF GROUND MOVEMENT AND FOR

PILLAR DESIGN IN COAL MINING

YOGINDER P. CHUGH, GUOLIN YANG AND
ZHANJING YU

Southern Illinois University
Carbondale, Illinois

ABSTRACT

There has been a need to developa simpli
fied model which can simultaneously analyze
stress distribution in longwall mine workings
in coal including roof-pillar-floor interaction
and associated surface and subsurface subsid

ence. This paper presents development and
^M application of such a three-dimensional model

j ^^^^^ to predictsubsidence, associated tilt, and strain
' — and design chain pillars in longwall mining of

coal.

Our three-dimensional modelisbasedonsimple, stratifiedcontinuum
with horizontal beds with cohesionless interfaces. The model permits
solution of problems such as longwallminingwith chain pillars, room-and-
pillar workings, caving of roofbeds, non-linear behavior of caved rock and
linear or non-linear coal pillars and immediate floorstrata. The model has
been validated for several operating coal mines in the United States with
good results for predicted subsidence, curvature and tilt and for stress in
chain pillars at one mine. Applicationsof the model for design of longwall
chain pillars and assessment of subsidence impacts on surface drainageare
presented. The validation and application indicate that the longwall
ground mechanics(LGM) modelcanbeagooddesignand planning toolfor
longwall coal mining.

INTRODUCTION

Surface subsidence due to underground coalmining is a serious envi
ronmental concern. It can cause damage to surface and subsurface struc
tures, change surface and subsurface drainage patterns and negatively
impact agricultural productivity. Therefore, prediction of subsidence and
its impacts isanextremely important aspectofunderground mine planning
(orientation of mining panels, geometry of mining panels and chain pillars,
mining sequence, etc.).

Currently, the influence function method is the most widely used
method to predict subsidence fromlongwall coal mining . The influence
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functionmethod mayprovideaccurate resultsifa suitable function can be
established for a specific site or region based on field observations. The
method, however, suffers from generality and cannot be used in virgin
areas. Furthermore, there has been a need to develop a model which can
simultaneously analyze stability of mine workings and associated surface
and subsurface subsidence.

A three-dimensional numerical model, named the Longwall Ground
Mechanics(LGM)model,wasdeveloped tosimulatetheground movements
dueto coal mining'; itisbased on alaminated medium used inconjunction
with the boundary element technique. The results we obtained were rea
sonable. Recently, this model was further modified to simultaneously
analyze both surface subsidence and in-mine stability of mine workings,
including roof-pillar-floor interaction2.

OVERVIEW OF THE LGM MODEL

The LGM model is based on a laminated medium consisting of
a pile of piece-wise homogenous isotropic strata. The Boundary Element
Method with displacement discontinuities is utilized in the LGM model.
Linear and non-linear material behavior can be incorporated for coal pillar
and floor strata while overburden strata are treated as a linear elastic

material. Caved gob in a panel is modeled using a suitable non-linear
material behavior.

The model can suitably simulate ground movement due to coal
mining where rock mass usually consists of distinct layers and relative
movement along bed interfaces occurs. The LGM model is capable of
modeling the roof-pillar-floor interaction in complex mining situations
such as irregular minelayouts,weakfloor strata,cavedor uncaved workings,
single or multiple panel problems, chain pillars and shallow or deep
mining. It can provide loadand convergence distributionsin pillars,seam
and mined areas, and it can simultaneously predict surface or subsurface
subsidence, surface horizontal displacement and differential components
(tilt, curvature and strain).

VALIDATION OF THE MODEL

The LGM model is validated for its ability to estimatechain pillar
ioadsand topredictsubsidence inlongwall mining. Thevalidation included
comparisons of 1) computed vertical stress in chain pillars and surface
subsidencewith field observation data and 2)pillardesignresultsusing the
LGM model with those obtained by the ALPS design technique3 developed
by the U. S. Bureau of Mines based on considerable field observation data
and empirical estimation of pillar loads in multiple entry development
systems. The ALPS method isextensivelyapplied intheU.S. for chain pillar
design.
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Comparisons with Field Observations of
PillarLoads andSurface Subsidence

Longwallmining at asouthern Illinoiscoalmine wasmodeled using the
LGM model. The mine extracts the Herrin (No. 6) Coal seam using a
longwall miningmethod. Average mining depth is198 m (650 ft), and the
thicknessof the coal seam isabout 2.4m (8ft). The overburden strata mainly
consist of shale, limestone, sandy shale, etc. The immediate floor strata
consistof the common light gray underclay rangingfrom0.6to 1.5 m (2 to
5 ft) in thickness followed by3 to 4.6m (10 to15ft) of hard calcareous shale.
Thechain pillarsaredesignedon37mby18m(120 ftby60ft)centersusing
three5-m(16-ft) wide entries. Tire longwall is293 m (960 ft)wide and 2,134
m (7,000 ft) long. Two panels had alreadybeen mined immediately to the
north of thestudy panel (fig. 1). Bothsurface and underground monitoring
studies have been conducted at the site in the past three years. Under
groundmonitoringincludesmeasurement ofincremental pillarloadsusing
vibrating wire stressmeters, roof-floor convergence, coal pillardeforma
tions and floor deformations. Surface subsidence studies include monitor

ing along and across the studied panel .
X 4

Figure 1. Mining layout for study panel.

Thepredicted andmeasured subsidence distributions along themoni
toring transverse line areshown infigure 2. The predicted subsidence isin
very close agreement with the field measurements. However, a shift
between thepredicted andmeasured subsidence distributions withrespect
to the x-coordinate canbeseen(fig. 2). Tire adjacent panelwasminedone
yearago, but the model did not take thetime effect into account.
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Figure2. Subsidence alongthe monitoring line.

A comparison of the predicted strain in the x-direction with measured
valuesalongthemonitoringlineisdepictedinfigure3. Tirepredicted strain
isgenerally close tothemeasured values. The slopeor tiltin thex-direction
along themonitoring line isshown infigure 4. Again, a close agreement
between the predicted and measured values is observed.

Stress change at a measuring point in tire pillar isdepicted in figure 5
along with field measurements. The computation reflects field response
reasonably well. Apeakvalue isobserved when thelongwall face passes
the pillar. Dynamic change in thepillar stresses canbe taken intoaccount
for pillar design to insure stability or to plan subsidence at the surface
during different extraction phases.
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Figure 3. Strain in x-direction along the monitoring line.
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Checking with ALPS Design Technique
The LGM model was also checkedwith the ALPS method for design of

chain pillars. Several examples wereanalyzed using both the LGM model
and the ALPS method. The results provided by both approaches were
comparable5. Results for one of those examplesare presented here. The
mining characteristics for the mine are given in table 1. Average vertical
stresses over chain pillars and corresponding safety factors are illustrated
in figure 6. The coal pillar strength was calculated using the Bieniawski
formula6:

ap =occ (0.64 +0.36^) (1)

whereOp is the pillar strength, acc is the in-situ coal strengthor strength
of the critical size cubical coal specimen, w is the pillar width and /; is the
pillar height. From the LGMmodel theaverage vertical stress over the chain
pillar increases up to a peak value and then drops down as the longwall
face

Table 1. Mining Characteristics for case study mine.
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passes away. But for the ALPS method the pillar stress is based on a two-
dimensional estimation; therefore, the peak value cannot be estimated. The
results from the LGM model and the ALPS method are generally in
agreement. The ALPS method is based on the strength of coal only and
cannot presently consider pillar design based on weak floor.

The comparisons discussed above provide significant confidence that
the LGMmodel canbe agood mine planningand design tool incoalmining.

APPLICATION IN DESIGN OF LONGWALL CHAIN PILLARS
Since the LGM model can model roof-pillar-floor interaction and pro

vide vertical load distribution in the pillars, it can be used for the design of
longwall pillars if an appropriate pillar strength formula is incorporated.
Furthermore, it should also be able to consider pillar design based on weak
floor. After the validation studies mentioned above, a practical problem for
the design of longwall chain pillars was undertaken for a coal mine in the
Illinois Basin. The coal company requested to evaluate the current chain
pillar geometry proposed by the mine and to analyze alternate chain pillar
geometries recommended by the authors.

For this mine, the average mining depth is 113 m (370 ft), and the
thickness of the coal seam is about 1.5 m (5 ft). The seam is associated with
weak underclay ofabout0.9 m (3ft)in thickness. Consideration of the floor
stability is critical in the mine because of the low strength of the floor strata.
The overburden strata mainly consist of shale, sandstone and limestone.

Analysis ofthe Layout Proposed bythe Coal Company
The coal company proposed to extract the seam using a longwall

mining method with a four-entry headgateand tailgate development, a 229
m (750ft) wide face, 1,829 m (6,000 ft) long panel, 18.3m x 21.3m (60ft x 70
ft) pillar dimensions and an opening width of 6 m (20 ft). The longwall
system is illustrated in figure 7. In-situ strength of coal is about 7.58MPa
(1,100 psi). Thepillar strength wascalculated as 37.6 MPa (5,456 psi) using
equation 1. Cohesion ofweak floor wasestimated as0.97 MPa (140 psi)and
the ultimate bearingcapacity for theweak floor underneath the pillar was
estimated as 20 MPa(3,000 psi) using the approacheof Chugh and PyteF

Designations for the threerowsofchainpillarsI,IIand III are indicated
in figure 7. Each row chain pillar may also have position designation "a"
and "b". The "a" position refers to theposition adjacent to the longwall face
while "b" designationrefersto theposition behind the longwallface. Both
positions arecritical, but thepeak vertical stress isexpected at position "b".
Theanalysis results for chain pillar stability in terms of safety factor are
shown in table 2. The results indicate that 1) all chain pillars at both
positions "a"and "b" arestable withhigh pillar safety factors; 2) floor safety
factors (safety factors against floor failure), although lower thanpillarsafety
factors, are considerably higher than 1.3, typically considered adequate;
and 3) the proposed chain pillar geometry is extremely conservative.
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Furthermore, the results indicate that the chain pillar design based on the
ALPSmethod would lead to an erroneous design in this case.

Table 2. Results of an analysis of the stablilityof chain pillars

Geometry proposed geometry by coal company
Element and Headgate Tailgate
Position I II III I II III

Pillar a 6.58 6.86 6.31 3.89 6.97 5.42

b 4.49 6.99 6.39 3.92 6.89 3.72

Weak floor a 3.62 3.77 3.47 2.14 3.83 2.99

b 2.47 3.85 3.51 2.16 3.79 2.04

Hcadgato Tailgate

Mined:Panel-:

Figure 7. Illustration of longwall with four-entry development.

Development and Analysis ofAlternate Mining Layouts
After evaluating various mining layouts and considering mine opera

tional requirements, threealternatemininglayoutsareselected foranalysis.
For the three layouts,eachpanel isassumedtobe229 m (750 ft)wide, with
a three-entrydevelopment (fig. 8). Thecharacteristicsofproposed alternate
geometries areshown intable 3. The pillarand weak floor safety factors for
the three recommended layouts are presented in tables 4 through 6. For
Option I, pillar and weak floor in both headgate and tailgate entries are
stable. For Options II and III, pillar and weak floor inthe headgate side are
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stable, but tailgate chainpillars are expected tosinkinto weakfloor strata
aftertheface passes. Thelasttwodesigns should benefitsurfacesubsidence
control since settlement ofchain pillars into weak floor will produce more
uniform surface subsidence.

Ol_n

* b

a I

> i

Lmji

Figure8. Illustrationof longwall with three-entry development.

Table 3. Recommended layouts-

Alt. Geometry I Alt.Geometry II Alt-Geometry III
Pillar size (I) 15.2 mx 15.2 m 14.3 mx 15.8 m 15.2m x 21.3 m

(50 ft x 50 ft) (47 ft x 52 ft) (50 ft x 70 ft)

Pillar size (II) 15.2 mx 15.2 m 14.3 mx 15.8 m 12.2 mx 21.3 m
(50 ft x 50 ft) (47 ft x 52 ft) (40 ft x 70 ft)

Opening Width 6.7 m
(Headgate) (22 ft)

Opening Width 6.1 m
(Otherwise) (20 ft)

6.7 m

(22 ft)

5.5 m

(18 ft)

6.1m

(20 ft)

6.1m

(20 ft)

Table 4. Results of an analysis of the stablility of chain pillars

Element and

Position

Pillar a

b

Weak floor a

b

Alternate geometry I
Headgate Tailgate
I II I II

4.94 6.28 3.11 5.64

3.30 5.84 2.94 3.63

2.54 3.23 1.60 2.90

1.70 3.00 1.52 1.87
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Table5. Resultsof an analysisof thestablility of chain pillars

Alternate geometry II
Element and Headgate Tailgate
Position I II I II

Pillar a 4.65 5.90 2.89 5.23

b 3.08 5.47 2.72 3.34

Weak floor a 2.00 2.55 1.24 2.24

b 1.32 2.35 1.17 1.43

Table 6. Results of an analysis of the stablilityof chain pillars

Alternate geometry III
Element and Headgate Tailgate
Position I II I II

Pillar a 5.32 5.49 3.19 4.68

b 3.55 5.03 2.99 2.96

Weak floor a 2.74 1.82 1.71 1.57

b 1.83 1.69 1.60 0.99

ASSESSMENT OF SUBSIDENCE IMPACTS

The coal company also asked to simultaneously assess the impacts of
surface subsidence on surface drainage patterns and ponding areas that
may impact agricultural productivity. Three longwall panels as well as
abandoned room-and-pillar workings in the overlying coal seam 36.6 m
(120 ft) above were modeled using the LGMmodel. The predicted subsid
ence obtained from the 3-D modeling was superposed on the existing
surface topography to develop the post-mining topography. From the pre-
and post-mining topography maps, changes in drainage patterns and likely
ponding areas could be clearly observed. These maps were utilized for
purchasing subsidence rights as well as for developing reclamation plans
for subsided areas. Theseanalyses provide a useful tool for a mine planner
as well as for operation staff.

Subsidence effects on all threecreeks abovethe threepanels are shown
in figures 9 through 11. Dredging reclamation maybe required for Creek
1 and Creek 2, while Creek 3 should not experience significant drainage
problems after longwall mining. Subsidence distributions above the three
panels, pre-mining topographyand corresponding post-mining topogra
phy are displayed in figures 12 through 14. Ponding is observed in some
areas and reclamation is required to ensuredrainage.
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Figure 12. Subsidence distribution.

Figure 14. Post-mining topography.
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CONCLUSION

A three-dimensional numerical model to solve ground mechanics
problems involving room-and-pillar and longwall panels with chain pillars
has been developed. The model can consider the presence of weak floor
strata below the coal seam. The model was validated tlirough comparisons
with field measurements in coal mines of the Illinois Basin and withanother

design method. The application of the LGM model for the design of
longwall mining geometries and for assessing subsidence impacts was
presented. The authors believe that the LGM model can be a good design
and planning tool for longwall mining. Validation of the model in any
particular area prior to extensiveapplication for mine planning and design
is recommended.
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Dick Reisinger. Thank you, Dr. Chugh. I don't know how many
engineerswehaveout inthecrowdheretoday. Butmebeingone,Icertainly
appreciate the work Paul has done. The bottom line is: it is going to make
our mines better designed, better planned and isgoing to improve costs for
us in the long run. I think that is what we are all shooting for here.

We are running a little bit ahead of schedule. Just a program note. Tim
Burgess has been listed for the Fletcher presentation. But Tim got tied up
with some business, and we have a suitable replacement in Gene Wilson.
Gene is the Manager of Product Development forJ. H. Fletcher Co. He is
located in Huntington, West Virginia. Gene has a B.S. in applied science
and electrical mechanics from Miami University in Oxford, Ohio. He has
worked with mobile roof supports and thedesign of roofbolters since 1989
with Fletcher, and, prior to that, he wasinvolved in minerdrumdesign with
several other companies. Gene is going to talk about mobile roof supports
for pillar extraction; we are real interested and curious tosee what Gene has
to say.

Gene Wilson: Just fromsitting up hereand listening to what isgoing on,
there appears to be some pretty excitingthings going on out here. 1would
like to first of all thank you all for having us up here. As Dick said, Tim
couldn't quite make it today; he is kind of tied to his desk. Ido some of the
R&D work.

Themobileroofsupports havejustcomeout ofR&D and goneinto the
production department; I have been involved with them for quite some
time.



TECHNOLOGY DEVELOPMENT FOR REMOTE,
COMPUTER-ASSISTED OPERATION OF A

CONTINUOUS MINING MACHINE

GEORGE H. SCHNAKENBERG1
U. S. Department of theInterior, Bureau of Mines

Pittsburgh Research Center
Pittsburgh, Pennsylvania

ABSTRACT

The U.S. Bureau of Mines was created to

conduct research to improve the health, safety,
and efficiency of the coal and metal mining
industries. In 1986, the Bureau embarked on a
new, major research effort to develop the tech
nology that would enable the relocation of
workers fromhazardousareastoareasof relative

safety. This effort is in contrast to historical
efforts by the Bureau of controlling or reducing
the hazardous agent or providing protection to
the worker. The technologies associated with

automation, robotics, and computer software and hardware systems had
progressed to the point that theirusetodevelopcomputer-assisted operation
of mobile mining equipment appeared to be a cost-effective and
accomplishable task. At the first International Symposium of Mine
Mechanization and Automation, an overview of the Bureau's computer-
assisted miningprogram forundergroundcoal miningwaspresented. The
elements included providing computer-assisted tele-remote operation of
continuous mining machines, haulage systems and roof bolting machines.
Areas of research included sensors for machine guidance and for coal
interface detection. Additionally, the research included computer hard
ware and software architectures which are extremely important in devel
oping technology that is transferable toindustry and is flexible enough to
accommodate the variety of machines used in coal mining today. This
paper provides an update of the research under the computer-assisted
mining program.

1 Presented by John J. Sammarco, U. S. Department of the Interior,
Bureauof Mines, Pittsburgh Research Center, Pittsburgh,Pennsylvania.
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BACKGROUND

Need for Research
Coal is the United States' most abundant fossil energy resource and

constitutes over 80 percent of all nonrenewable energy reserves. At the
present consumption rate, recoverable reserves ofcoal will last 240 years.
About 80percent ofthecoal mined in theUnited States is used togenerate
electricity, and coal comprises about 54 percent of the nation's electrical
generating capacity, with the balance coming from nuclear, natural gas,
hydroelectric and petroleum sources.

Inevitably, coal will become more difficult and potentially more haz
ardous to mine as miners are forced to tap into deeper and thinner seams.
In 1991, according to preliminary data from the Mine Safety and Health
Administration (MSHA), 61 coal miners were killed and 14,077 more were
injured in coal mining accidents. For coal-generated electricity to remain
affordable, future coal prices must remain competitive with alternative
energysources, while atthesame time hazards tominersmustbemitigated.
This will be possible only through using mining systems that are more
efficient and that reduce worker exposure to hazards.

Neio Approach
The U.S. Bureau of Mines has taken an entirely new approach in its

research to solve these problems. Recent advances in automation tech
nologies, particularly the development of fast, inexpensive computers,
control softwaredesign and sensing technology, may potentiallyimprove
mining efficiencyand worker health and safety.

For example, it is now possible to envision the relocation of mine
workers from the relatively dangerous mine face, where many accidents
occur, to a protected control center fromwhich the operators can direct the
activitiesof theirmachinesviagraphic,videogame-likecomputer terminals
(fig. 1). As a result, injuries, deaths and health problems due to noise and
dust can be significantly reduced, and more coal can be extracted because
of increased precision in controlling equipment in confined spaces.

The mining industry is cautiously optimistic about the potential ben
efits of computer-assisted mining. One major equipment manufacturer
intends to follow the Bureau's work very closely, to the point of signing a
formal Cooperative Research and Development Agreement.

Research Program Design
The Bureau's research program in computer-assisted coal mining in

volves the developmentofcritical technologynecessary toallow compu ter-
assisted operation of all mechanized equipment normally used at the face
for room-and-pillar mining while permitting workers to be located away
fromtheactiveface area. TheBureau isdevelopingthetechnology that will
allow the operation of the equipment to cut a system of 3 to 5 parallel
passageways,or "entries,"and the connecting cross passageways ("cross
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Figure 1. Computers and displays such as shown herewill permitunderground
machine operators to control their machines while remaining safely away from
danger.

cuts") forming whatis termeda room(passageway intersections)and pillar
(blocksof coal between entries) mine. The equipment includes a 50-ton
continuous mining machine, a roof bolter and two shuttle cars to haul the
coal to the end of the belt.

Researchers foresee that theactualskillsneededbymineworkersofthe
future to operate the equipment willbe substantially less than is required
today. However, it will be a long time beforea system is intelligent enough
to handle all potential situationsor avoid trouble,such as recognizingand
freeing itself from a roof fall. In the near term, human interaction will be
greater. Future miners will have be knowledgeable of—although not
necessarily skilled in—traditional mining methods. The system will not be
complicated, and present miners should have no trouble learning to use the
control system. However, repair of the system will require highly trained
personnel, as will the processof improving the software to be optimal for a
particular mining geology.

Many mine workers understandablyare concernedabout the prospects
for increased mining automation and its impact on future jobs. However,
economic studies indicate that increases in underground automation
technology are inevitable if the mining industry is to be competitive in the
world energy market and survive in the future. In addition, the impact of
computer-assisted mining on jobs in the foreseeable future should not be
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great because ofthe very nature of the miningprocess and the underground
environment, and the difficulty of developingintelligent mining systems
that can function autonomously in that environment.

Thetechnologies for computer-assisted mining arebeing developed by
building upon conventional, mechanized mining equipment used in well-
understood mining methods.

By using familiar machines infamiliar ways, the Bureau hopes to avoid
confronting the barriers traditionally associated with introducing radical
newmachinesand miningmethods. Thisconservativeobjective means that
continuous mining machines, roofboltingmachines, haulage systems (both
shuttle car and continuous) and mine ventilation systems will be trans
formed into computer-assisted, remote-supervised machines operating in
well-understood situations.

For its initial research, the Bureauhas targeted the continuous mining
machine because it brings into play a number of research issues and is
available commercially as a manually remote-controlled machine which
can directly accept a computer's electrical control signals. Most of the
technologiesdevelopedforthecontinuous miningmachinewillbeapplied,
as appropriate, to theotherequipmentoncetheconcepts havebeenproven
and demonstrated.

Researchers are assessing other machines and systemsused at the face
to determine their readiness to acceptcomputer control or whatever other
special technology capabilities are needed beyond those required by the
continuous mining machine. Continuous haulage systems have been
assessed recently, and a simple application of the developing mining ma
chine control technologies can be used to bring the best continuous haulage
systems to a state of computer-assisted control. Computer-aided driving of
shuttle cars is being investigated and poses special considerations in
guidance technologies because of the rangeand speed of the vehicle. The
maneuvering of roof bolters shares guidance and control issues with the
mining machine. However, two major activities, ventilation and roof
bolting, characterized by their dependence upon the manual skills of the
worker, require and are being given special attention. Ventilation methods
and equipment typified by the setting of line curtains, the positioning of
auxiliary fans and the monitoring of air quality, which requires manual
measurements of air velocity and methane, currently are manual,
nonmechanized activities.

Researchersat the Bureau'sPittsburgh (Pennsylvania)ResearchCenter
also are investigating ways for mechanization and eventual remote de
ployment of ventilation systems and for possible uses of remote sensing
instrumentation for environmental measurements.

Thedrilling, installation and settingofroofbolts is largelya mechani
cally-assisted,humanoperation.Amajoreffort isunderway at theBureau's
Spokane (Washington) Research Center to design and build an automated
roofdrilling and bolting machine usingadvancedcomputer-aided design
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and engineering tools. Researchisalso beingconducted to develop drilling
parameter sensors and methods forstrata analysisduring thedrilling of the
holes for the roof bolts.

Strata-sensingand analysisare essential for the proper assessment of
roof conditions and the placement of bolts when human operators are no
longer located at the bolting machine. Additionally, recent Bureau advances
in ground penetrating radar, developed to measure and control the thick
ness of roof coal, can also measure the thickness and depth of the strata for
1 to 2 meters above the roof where the bolts are usually anchored.

The Bureau's goal of relocating the operator away from the coal face,
while maintaining or improving machine performance, requires the de
velopment of a computer control system which is programmed to react
quickly and predictably to instructions from the attending operator and to
the information provided by various sensors. Thus the computer, using
sensors and a computer program,must provide the same feedback control
that is now normally provided by today's operator. Currently, the operator
stands within sightand sound of the machine and works thecontrols of the
remote control console in response to both the operator's observations and
knowledge of the tasks the machine is to accomplish.

Theforegoingvivid imagesuggests themajortechnicalareas ofresearch:

• Selecting and mounting positionsensorson theparts ofa machine that
move, such as the appendages of a continuous mining machine (the
cutter drum boom,gathering pan, conveyortail and stabilizer jack).

• Computer control programs that account for the delays and coasting
inherent in theappendage response to electricand hydraulic actuation.

• Sensors to measure the position and orientation of the machine and
mine features relative to the surveyor's coordinates and to each other.

• Coal interface detection sensors that keep the machine in the coal seam
and prevent it from cutting noncoal roof and floor.

• Acomputercontrolprogramthatcanreceive anoperator's instructions
such as "mine the entry to a depth of 20 feet," and execute those
instructionsbyconvertingthemintoa sequenceofmachineactionsthat
are altered and controlled by sensor data.

Additionally, sensor-based, computer-assisted machine fault diagno
sisand predictive maintenance programs areanessential technology in the
research because they will be thekey toreducing down time of the mining
equipmentbyspeeding repairandguidingpreventive maintenance.

RESEARCH ACTIVITIES

Following are someof the Bureau's principal activities, accomplish
ments, and ongoing efforts.

Long-range Plan. A research groupat the Pittsburgh Research Center
was formed in the mid-1980s to conduct the pioneering research and
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planning for this majoreffort. A long-rangeplan was written that detailed
the need for and benefits of the research effort as a means to fulfill the
Bureau's mission. It also detailed the technology areas and gaps that
needed research and laid out milestonesandcoordinated the effortsbetween

centers. Several researchers were hired to provide specific mechanical,
electrical systems and computer expertise needed for the effort.

Support Services. A research undertaking such as this one depends on a
number of support activities and facilities. Machinists and mechanical and
electrical engineers must design modifications to the machine, install
sensors, build support equipment and work closely with the U.S. Depart
ment of Labor's Mine Safety and Health Administration (MSHA) for
electrical approvals. A network of computer workstations was set up to
support computer software development. An expansive enclosed surface
test facility existed at the Pittsburgh Research Center, but an experimental
mine had to be located. Two control centers were built—one that remains

at the Bureau's surface test facilityand another for use underground. Each
provides a relatively comfortable environment for researchers and the
computers required for the experiments. The required experimental ap
provals fromMSHA had tobeobtained. Finally, two miningmachinesand
their control systems had to be maintained; one, at the surface test facility,
was an old machine used for preliminary studies, and the other was a new
machine, described below.

Continuous Mining Machine. After preliminary investigation and ex
perimentation on an existing mining machineat Pittsburgh, a state-of-the-
art, commercially-availablecontinuous mining machine was acquired by
the Bureau in January, 1989. Thismachine is representative of those used
in mostroom-and-pillar sections in U.S. coal mines. Ithasa cuttingwidth
of3.3meters (11 ft)andcanworkina minesection up to a roofheightof3.2
meters (10 ft). Themachine canbeoperated from theoperator'scab, but is
usuallyoperated by radio remotecontrol. Thecrawler track motorsare two-
speed using a solid state controller. The movement of the machine ap
pendages is controlledbyelectrically operatedhydraulicvalves, whichare
either fully open or fully closed. The operator, standingnear and within
line-of-sight of the machine, depending on where experience tells the
operator is the best point for theactivity to be controlled, has full control
over the machine from a remote control console consisting of levers and
switches, thathangsfrom aneck strap(fig. 2). Theoperatorcanseeandhear
themachineand uses thisas feedback forcontrolling, for example, the cutter
motors, height ofthecutter drum, and direction and height of the conveyor
discharge attherearofthe machine from which thecutcoalisdeposited into
a waiting haulage vehicle. Theoperator uses levers, one for each crawler
track, to control machine motion. Similar levers control cutter boom and
conveyor discharge position.

Several large, explosion-proof enclosures, measuring 0.75 by 0.68 by
0.30 meters (2.5x2.2x1.0 ft), were added to the machine to house the
power supply,
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Figure 2. An operator controlsa continuous mining machine using a radio remote
control, "pendant" console-leversand switches hanging from a neck strap. Being
able to relocate the operator to a haven of safety is the Bureau's research goal.

computer system, and sensor interface electronics for an external data
acquisition system. Two televisioncameras were mounted near the rear of
the machine; theone on the leftside ismounted on a pan-tilt head, while the
other is mounted on the right in the operator's cab to provide a fixed view
of the cutting head. A TV monitor in the control center simultaneously
displays both pictures on a single screen.

In January 1991, when the installation of sensorsand computers (de
scribed in more detail later) was completed, the mining machine and the
undergroundcontrol center were installed inan experimental production
sectionofan underground mineprovidedfortheBureauunder a Memoran
dum of Agreement with the Marrowbone Development Corporation, of
Naugatuck, West Virginia (fig. 3).
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Figure 3. Experimental computer-assisted continuous mining machine, surface
control center and underground control center. The machine and underground
control center supported underground experiments from January, 1991 to January,
1993.

Since that time, experiments have been conducted on machine ap
pendage control, machine guidance, sensors for the detection of the coal-
roofboundaryand simple automated mining cycles, usinga scriptas the
source ofcomputer commands tothemachine. Each experiment wasfirst
conducted at thesurfacetestfacility before beingperformedunderground.
Two milestones achieved underground were the nonline-of-sight tele-
operation of a continuous mining machine and the hands-off computer
control of the cutting cycle of a continuous miningmachine.
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Machine Control System. The machine control system provides all
machine actuations and executes control of machine appendages. The
technology deals with appendage sensors and the response times of the
electro-hydraulically actuated appendages to the electrical control signals
from the control computer.

Allof the machineappendages, the cutterboom,gatheringpan, conveyor
tail (both left and right and up and down motions) and stabilizer jack (foot)
pivot on hinges. The basic sensor must measure the angle between the
appendage and the body of the mining machine. Precision potentiometers,
which can be connected so that they produce an electrical voltage propor
tional to the rotation of their shaft, were mounted at suitable locations to the
body of the mining machine in explosion-proof enclosures for protection.
The potentiometer shaft was connected to the appendage by a linkage.
Because of space limitations, a clinometer, a sensorthat reports directionof
gravity (down), was mounted on the stabilizer jack to measure its approxi
mate position relative to the machine.

Surface and underground experiments were conducted with loaded
and unloaded appendages toestablishappendage response to theelectrical
control signals. Simplealgorithmsweredeveloped foreach appendageand
programmed into theon-board machinecontrolcomputer. Thus configured,
the machine computer could be commanded not only to "raise the cutter
boom," followed bya "stop,"but alsoto"movecutterboom to25degrees."
Positional controlaccuracies ofallappendagesexceedtherequirements for
accurate mining.

Experiments were also conducted to determine the response charac
teristics of the machine from the point where the electrical signals actuate
the tram controls. Such parameters as the time delay to first motion and to
final speed, the final speed values, turning centers, radii and speed were
determined. Theseparametersareused in themotioncontrol programs that
take data from a position sensor. Some of these parameters will vary
randomly depending upon the mine floor conditions and make accurate
motion control a challenging task.

Computer System. The computer system is used to coordinate the ac
tionsof the machine appendages and machine motions toperform useful
work. At the lowest level,thecomputersystemmust provide theelectrical
signals (thatis,"on"or "off") totheactuators andmustgathersensordata.
At the higher levels, it provides the coordination of the appendages and
machine movements to perform the sump and shear operations. At even
higherlevels, itmustcoordinate these cuttingactions toperform thecutting
of entries and cross cuts. At each of these levels, the computer system must
perform these maneuvers based on interpretations of sensor and stored
data from a multitude of sources.

The Bureau's first control system was designed to execute control
scripts, a listing ofmachine commands thatarefollowed inorder. The task
wastoperform acuttingcycle. Insimple terms, theactions involved raising



104 ILLINOIS MINING INSTITUTE

thecutter drum closeto the roof,advancing themachineand thus thecutter
.35 meters (1.1 ft) into the coal near the roof and lowering the cutter to the
floor; this ripped the coal from the face. The commands in the script
supplied the machine control computer with the name of the appendage or
track movement and the position desired. The machine control computer
on the machine or navigation computer then issued low-level actuator
commandsand used sensor data to trackprogressand halt the action when
the desired position was reached. The script was written, stored and
executed from a computer workstation using a program designed for this
purpose. A network of microprocessors handled the flow of commands
between the workstation, laser navigation and machine control computer.

Computer-assisted controlofthemachinerequires muchmore complex
and interactive actions than that provided by scripts. Bureau researchers
are now engaged in developing a more comprehensive control system. As
pointed out earlier, the computer should respond quickly and predictably
to sensor oroperator input. Incontrol jargon, these response characteristics
are termed "real-time" and "deterministic." The Bureau has chosen toapply
the tenets of the real-time control system architecture developed by The
National Institute of Standards and Technology (NIST) for the U.S. space
program. Under a MemorandumofAgreementwith theBureau,a prototype
computer architecture called MASREM (Mining Automation Standard
ReferenceModel),patterned aftera similarmodeldeveloped for theNational
Aeronautics and Space Administration, was produced for the complete
automation of a mining system.

Thecontrolarchitectureandsoftwaredesign resemblesanorganization
chartofa business or military unit. Although much toocomplex todescribe
here, its essential elements are as follows:

The software program is composed of a number of small modules each
of which acts in the same way,but on different data. A "chief"at the top
receivesacommandsuchas"mineentrytodepthof40feet." Thischief,who
hasa "card file"of all thecommands thatcanbe given toit, recognizes that
a new command has arrived and finds the "card" that matches "mine entry
todepth of40feet." Thiscardhasa listofconditions and commands,or job
assignments, to be given toeachofseveralsubordinates. Eachsubordinate
is a specialist and has a specializedgroup ofcommands it coordinates. The
chiefgiveseach ofthesubordinate modules thecommand thatitisexpected
todo. These subordinates doexactly whatthechief did,looking up the"file
card" for that command,and issuingthe commands listed on the card to
their subordinates, and soondowntheorganization.

Each "card"also contains instructions onwhatsensors tobelooking at
while assigning commands to the subordinates; sensor data can cause
instructions to be skipped, halted or altered. At the bottom, the commands
on the "card" are pure actuator "on" or "off" commands directed to a
specificactuator,suchasacuttermotor,orcutterboomup. Each subordinate
also reports totheimmediate supervisor that it iseither executing, doneor
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has encountered a fault. The entire process repeats from top to bottom
about 20 times a second. Because actionsof the mining machine take time,
each subordinate is reporting "executing" to its supervisor most of the time,
although it is checkingsensorsand machine progress 20 timesa second.

The contents of each of the "cards" in each module is written by
researchers who must have detailed understanding of what and how tasks,
like mining coal with a mining machine, are done. The process which
defines all of the commands and how they are distributed among the
modules is termed task decomposition and is the first and most important
step in developing a hierarchical control system.

Navigation and Guidance. The objective of the current research on
navigation and guidance is to develop a sensing system that provides
position and heading data that are accurate enough to support the devel
opment and testing of the computer software for motion control and coal
cutting algorithms. Computer-assisted guidance requires data of two
types: First, the position and orientation of the machine on a coordinate
grid, which is analogous to latitude, longitude and compass directions or
bearings and, second, the position of physicalobstaclessuch as the ribs and
face in relation to the machine. The entries and crosscuts developed as the
miningmachine advances under computer controlcould be stored in a map
to be used for navigation by shuttle cars and scoops. Three systems are
under variousstagesofdevelopment thatprovidethecoordinateinformation
for continuous miner guidance. Two systems are being investigated that
provide the distance and direction of obstacles from the machine.

Two coordinate measurement systems, which require the accurate
placementofsensorsin themineentrydirectlybehind themining machine,
have been developed. Both use triangulation methods. One system uses
two lasers located at the rib on either side of the entry and behind the
machine. The lasers track the angles to two reflecting targets on the rear
corners of the mining machine. The other uses four "string transducer"
sensors mounted in pairs in a location similar to the lasers. Each sensor
reports the length of a thin steel cablerunning from the sensor to hooks
where it is attached to the rear corners of the mining machine. Trigonom
etryisemployed inbothsystems toprovide theposition andorientation of
the machine.

A third system—still under investigation—is an inertial system that
uses thehigh technology of themilitary. Theinertialsystemuseshigh-tech
lasergyroscopesand acceleration detectorstocalculate changesin position
and orientation of the machine by sensing its motion.

The Bureau is investigating ultrasonic ranging sensors placed strate
gically on the mining machine to provide machine-to-rib distances to the
rearand alongbothsidesofthemachine. Such data will be instrumental in
establishing computer-assisted machine guidance forentry navigation for
allbut themostdemanding movements. Additionally, the Bureau and the
Field Robotics CenteratCarnegie-Mellon University are working toobtain
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aperimeter scanning(lighthouse) laserrangingsensorthat willprovide the
distance to all surrounding obstaclesor ribs. The major design obstacle is
engineering the equipment so that it is rugged and safe to use in methane
atmospheres, an MSHA requirement for all electricaldevices used near the
face. When mounted on the machine, it would provide the obstacle data for
computer-aided motion control.

Any of these navigation systems, to a greater or lesser degree, are
directlyapplicableforcomputer-assisted controlof the movementsof roof
bolters, shuttle cars, continuous haulage systems and other mobile ma
chines used at or near the face.

Coal Interface Detection(CID). One of the most difficult problems that the
Bureau faces in developingcomputer-assisted mining iswhat is termed "in-
seam guidance," that is, keeping the cutting head of a mining machine
within the desired boundaries of a coal seam, regardless of the type of
geology encountered.

The effectiveness of a CID sensor depends strongly on the existence of
measurabledifferences in somepropertyof coaland rock. Consequently,
the Bureau developed extensive laboratory capabilities at the Pittsburgh
Research Center and is collecting samples and making field measurements
in order toobtain fundamental propertiesofcoal and the adjoining roof and
floor strata in major U.S.coal seams. These properties include mechanical,
thermal, nuclear, optical, chemical and electrical parameters. By under
standing these properties, the Bureau can use them to help identify which
sensor(s) would be most appropriate for a particular coal seam.

Many different concepts are being investigated, including vibration,
natural gamma radiation, infrared (IR) thermography, x-ray fluorescence
and syntheticdoppler radar. Since eachsensorhasitsown advantages and
limitations, the concept of combining the outputs of several sensors to
approach the performance of an ideal sensor is also under investigation.

The most promising CID techniques include commercially available
natural gammaradiationcoal-thicknesssensorsand thermal-imagingvideo
cameras and analysis software, as well as synthetic doppler radar and a
variety of machine data, such as cutter motor currents. Direct video and
auditory signals can be used, but require a human for interpretation and
manual control when cutting near the roof or floor. Techniques for rapid
computer discrimination between machine vibrations (or acoustic noise)
caused by cutting coal or that from cutting the roof or floor material, are
being pursued with moderate success.

The thermal imaging camera was successfully used to detect and
control the height of the cutter boom for a demonstration at an Open
Industry Briefing in April, 1992. The thermal imager, which presents an
object-temperature picture rather thana reflected-light pictureofthescene,
was placed some distance behind the machine so that it viewed the cutter
drumas itapproached theroof. Bright spots appear in image thatindicate
frictionalheating when thecutter bitscontacttheharder materialof the roof.
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Acommercial videosurveillancesystemwasused toautomaticallyindicate
when the bright spots appeared. The resulting alarm signal was routed to
the control computer to stop the upward motionof the cutter boom. This
concept holds promiseand efforts are underway to refine the system for this
specific application.

Machine Diagnostics. Downtimeofa mining machineduring production
is costly and becomes even more so with computer-assisted machines, since
a moreproductiveandexpensive machineisinvolvcd. Predictingcomponent
failure for planned maintenance and quick fault diagnosis with efficient
repair are important factors in reducing machine downtime. The detection
of malfunctionsordeterioratingcomponentsmustusesensors,and resulting
data must be processed by a computer in real time. The final result will be
for the computer either to make a recommendation to a human for main
tenanceor to pointout the locationof the faultypart and specifya procedure
for its replacement. The nature of the problemsuggests the utilization of
expert systems that use sensor data as input.

The Bureau demonstrated an interactive troubleshooting aid to help or
train maintenance personnel in the identification ofcontrol malfunctions in
the pump, tram, conveyor and cutting electrical circuits.

Asensor-based hydraulicdiagnostic expert system has been de veloped.
It uses 38 sensors and can diagnose faults in the five functional hydraulic
circuits of the mining machine at the Bureau's surface test facility. How
ever, such diagnostic expert systems are highly machine-specific, and
furtherdevelopmentbeyond proofthattheconcept workshaspredominantly
been left to equipment manufacturers.

Research is also underway on methods for the early detection of
electrical failures of "mining machine type" motors by examining the
voltage and current phasers during the steady state operation of a motor.
Insulation breakdown is the usual failure mode. Adaptive learningnetworks
are being applied to the analysis of the phaser signals.

SUMMARY

As can be seen, the U.S. Bureau of Mines research program on com
puter-assisted mining is making steady progress. The results of the un
derground experiments in guidance, computer control and coal interface
detection technology during 1991-92 havebeen highly successful. These
experiments allowed researchers togain practical experience and to dem
onstratetechnologies tothemining industry. Valuable knowledge isbeing
obtained by subjectingthe equipment to the rugged mining environment
and from feedback from mine personnel.

A substantial number of mines are not likely to use computer-assisted
equipmentuntilsometime after the turnof thecentury, but someelements
of this technology are almost certain to be adopted within the next few
years.
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That concludes my presentation on our computer-assisted mining
program. I'll take any questions you may have at this time.

Question: You mentioned that you had been looking at roof-coal
interface detection. Have you done any work orare you planning to do any
work on detecting floor-coal interface,especiallywith soft floorconditions?

John Sammarco: Yes. All these examples I was pointing out point
towards the roof. That was the first area we looked at. That radar system
that we developed, with which we won the R&D100award, can lookdown
into the floor as well and tellyou what you have, so you can avoid mining
any of the floor material; it looks at both the roof and the floor.

If there are no other questions, I'd liketo thank you for this opportunity
to speak and tell you about some of the research that is going on at the
Bureau of Mines. Thank you.

DickReisinger. Thank you, John. I would like to extend my appreciation
to all thespeakers today: John Sammarco,Gene Wilson, Gene Willis and Dr.
Chugh.

Oneitemofbusinessyet,Heinztellsme,isthat wearegoing todraw for
the free tickets for roundtrip travel in the continental U.S. immediately
following the adjournment in the registration area. So, you may want to
meanderup intothatarea toseewhowonthetickets. [DavidMartinofVienna,
Illinois, won thefree roundtripairline tickets raffled offatthe closeofthe meeting.]

I want to thank everyone for coming this morning and hope that
everyone has a safe trip back to their destinations. And at this time, I will
adjourn the meeting.
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* BELL, LANNY, (Retired), Roberts &Schaefer Co., 5712 Brookbank, Downers
Grove, IL 60516

BENNER, TOM, MineMgr.,Turris CoalCo., P.O.Box 21, Elkhart, IL 62634
* BENNETT, JOHN C, (Retired), Peabody Coal Co., 301 Greenhaven Dr.,

Belleville, IL 62221
BENNETT, PHILLIP E., Vice Pres Sales &Marketing, Simmons-Rand Co., 4201

Lee Highway, Bristol, VA 24201-8499
BENNS, LYMAN, Longwall Mgr., Old Ben CoalCo.,500 N. DuQuoin St., Benton,

IL 62812

BENSON, JOHN H., Pres., John Benson Electric Co., 1708 N. 8thSt., St.Louis,
MO 63102
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BERRI, JR., ROBERT, RPG, Berri Exploration Services, 2807 Bremerton Rd.,St.
Louis, MO 63144

BERTELSMAN, DAN, 304 N. Lincoln St., Smithton, IL 62285
BETZ,FRED, Vice Pros., Baker-Bohnert/Service Group, P.O. Box169003,

Louisville, KY 40256-9003
BEVEL, ORVILLE, Div. Mgr.,Pennzoil Products Co.,201 N. 4th St., Marion, IL

62959

BHAGWAT, SUBHASH B„ Head, Mineral Econ. Sect., IL State Geological
Survey, 615E. Peabody Dr., Champaign, IL 61820

BIEREI, GREGG, Mgr.of Engr. &Environ. Affairs, Arch of Illinois, Inc., P.O. Box
308, Percy, IL 62272

BISHOFF, STEVEN M., Mgr.Environ. Engr., FreemanUnited Coal Mining Co.,
P.O. Box 100, West Frankfort, IL 62896

BISHOP, MARY L., Rayovac, 140 E. Prairie Ave., St. Louis, MO 63147
BISHOP, NICKI, Human ResourceSpec., Old Ben Coal Co., R.R. 4, Box 343,

Benton, IL 62812
BIVERS, SANDY, Purchasing Assoc., Americoal Services Co.,50 Jerome Lane,

Fairview Heights, IL 62208
BLACKBURN, JAMES W.,Pres.,Peabody DevelopmentCo., 701 Market Str.,

Suite 820, St. Louis, MO 63101-1826
BLAIR JR., SHERMAN, Pres., Accurate Screening Media, 1210 Mallard Dr.,

Elgin, IL 60123-1461
BLAIS, RUSSELL A.,VicePres.,Marketing, Naylor Pipe Co.,1230 E.92nd St.,

Chicago, IL 60619
BLAKELY, DON, Land Reclama. Spec.II, ILDept. of Mines & Minerals, Coal

Development Park #2,Carterville, IL 62901
BLOOME, MARK, MineMgr., TurrisCoal Co., P.O. Box 21, Elkhart, IL 62634
BLOSS, DONALD J. (DON), Sales Mgr., Midco Sales &Service, 11475 Page

Service Dr., St. Louis, MO 63146
BOALS, DAN, Reg. Mgr., IRECO, Inc., 1776 S.Naperville Rd., Suite103A,

Wheaton,IL 60187
BOHANNON, JERRY, Constr. Specialist, American Excelsior Co.,P.O. Box

12414, St. Louis, MO 63132
BORDER, WILL, Sales Engr., JoyTechnologies, Inc., Box 1269, Mt. Vernon, IL

62864

• BOTTOMLEY, J. A.,Consulting Engr., Sahara CoalCo.,Inc., P.O. Box 330,
Harrisburg, IL 62946

+ BOWMAN, F. T., Pres., Bowdil Co., Box20470, Canton, OH 44701-0470
BOWMAN, FRED K., Asst. Dir., IL Dept. of Mines & Minerals, 300 W.Jefferson,

P.O.Box10137, Springfield, IL 62791-0137
BOZELL, RONALD R., District Mgr., Illinois Bearing Co.,811 Larry Power Rd.,

Bourbonnais, IL 60914-1319
BRADSHAW, JIM, Mgr. ofTech. Services, Decatur Industrial Electric, P.O. Box

1188, Decatur, IL 62525
BRAMEL, REX. A., Maint. Supt., Arclar Coal Co., RR4, Harrisburg, IL 62946
BRANDLEIN, THOMAS F.,Sales,Roberts &SchaeferCo.,120S. Riverside Plaza,

Chicago, IL 60606
BRANDT, JOHN A., Pres., Lafayette Coal Co., 200 Frontage Rd, #200, Burr

Ridge, IL 60521
BRANNON, JAMES M., Mfg. Mgr., Joy Technologies, Inc., Fountain Place, Mt.

Vernon, IL 62864
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BRANSON, RICHARD R., Sales Mgr., Reaco Battery Service Corp., Rt. 1, Box48,
Johnston City, IL 62951

BRATCHLER, HAROLD, Driver Sales,Joy Technologies, Inc., RR#1, Box 281,
Texico, IL 62889

BRAXMEIER SR.,THOMAS A.,Secy./Treas., Gunther-Nash Mining Construc
tion Co., 2150 Keinlen Ave., St. Louis, MO 63121

BREEDLOVE, JOHN, Pros., Heintzmann Corp., P.O.Box 301,Cedar Bluff, VA
24609

BRENDEL, JAMES B.,Engr., Gunther-Nash Mining Construction Co., 2150
Kienlen Ave., St. Louis, MO 63121

BRETZ, MARK, VicePres./Croup Supv., Aaron D.Cushman & Assoc, Inc., 7777
Bonhomme Ave.,, Clayton, MO 63105

BRINES, MARK, Project Engr.,AMAX Coal Co.,Inc., P.O.Box 144,Kecnsburg,
IL 62852

BRINKER, JOE, Inventory Analyst, Americoal Services Co.,50 Jerome Lane,
Fairview Heights, IL 62208

BRITTON, LARRY, Longwall Maint Foreman, Freeman United CoalMining Co.,
1352Whisperway, Benton, IL 62812

BRITTON, RANDY, Sales Rep., National MineServiceCo., P.O. Box 1766, Mt.
Vernon, IL 62864

BROCKHAUS, DOUGLAS A., Environ. Engr., Monterey CoalCo.,6 Grcenridge
Dr., Carlinville, IL 62626

* BROECKER, CLETUS A., Consultant, 1790 E. 54th St. #102, Indianapolis, IN
46220-3454

BROWN, ALEX (SANDY), Product Support Mgr., Capitol Machinery Co., Inc.,
P.O. Box 2008, Springfield, IL 62705

BROWN, DELBERT, Retired, Old BenCoal Co.(Retired) (no current address)
BROWN, GORDON, Pres., Hillsboro Coal Co., Box 280,925 S. MainSt.,

Hillsboro, IL 62049
BROWN, JIM, Mine Engr., White County Coal Corp., P.O. Box 457, Carmi, IL

62821

BROWN, JOHN, Mgr., Drilling &Blasting, AMAX Coal Co., Inc., 1 Riverfront PL,
20 NW First Str., Evansville, IN 47708-1258

BROWN, RANDY D., Customer Service Ctr., Mgr., Fairmont Supply Co., 1525
Herbert Street, Mt. Vernon, IL 62864

BROWN, WALLACE, (Retired), Peabody Coal Co., 1949 Ramada Blvd., #1,
Collinsville, IL 62234

BRUCE, BRENDA, Eagle Seal Mine Sealant, P.O. Box 283, McLeansboro, IL
62859

BRUCE, GARY, Pres., Eagle Seal Mine Sealant, P.O. Box 283, McLeansboro, IL
62859

BRUCE, JOHN, Sales Rep, CSE Corporation, 7722 Melody Lane, Newburgh, IN
47630

BUCK, JAMES W., Mgr. Engr. Services, AMAX Coal Co., Inc., P.O. Box 144,
Keensburg, IL 62852

BURDEN, PAULETTE, Western Kentucky Energy, S. Main, Madisonville, KY
42431

BURKE, JAMES E., Pres., Wescott Steel, Inc., 425 Andrews Rd., Trevose, PA
19047

BURKE, KIM A., Vice Pres., Engr., Anker Energy Corp., Rt. #12, Box 245,
Morgantown, WV 26505
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BURKETT, KEN, OutsideSales, The Mine SupplyCo.,P.O. Box 2220, Mt.
Vernon, IL 62864

BURRIS, MARK, Sales Rep, Rudd Equipment Co.,P.O. Box 3935, Evansville, IN
47737

BURROWS, BILL, VicePres., Longwall Prods., Long-Airdox Co., 455Racetrack
Road, Washington, PA 15301

BURTON, ANTHONY,Midwest Reg. Mgr.,AmericanLongwall, Inc., P.O. Box
102, Whittington, IL 62897

BUSICK, DICK, AMAX Coal Co., Inc., P.O. Box144, Keensburg, IL 62852
BUSSLER, JAYM., Cent. Inv. Mgr., Freeman United Coal Mining Co., R.R. 1, Box

127, West Frankfort, IL 62896
BUTLER, BILLJ., Sr. Sales Engr., Pennzoil Products Co., 201 N. Fourth, Marion,

IL 62959

BUTTRUM, ROBERT, Sales& Service Rep., The Mine Supply Co., P.O. Box2220,
Mt. Vernon, IL 62864

BYROM, ROY, Pres., Coal Industry Consultants, Inc.,P.O. Box 4345, Wheaton, IL
60189-4345

CADY, PHIL, Sales, Ford Steel Co., P.O. Box 54, Maryland Heights, MO 63043
CAHILL, TOBYJ., Product Mgr., Denver Thomas, Inc., P.O. Box 96, Birmingham,

AL 35201

CALDWELL, CARL, Reg.Sales Mgr.,McjunkinCorp., P.O. Box 513,Charleston,
WV 25322

CALDWELL, MIKE, VicePres. Engr. &Oper. Planning, Freeman United Coal
Mining Co., Box100,West Frankfort, IL 62896

CAMPBELL, BILL G., Pres., Stonebridge PressLtd., 7620 W.H. Negley Rd.,
Henderson, KY 42420

CAMPBELL, JOHN A. L.,VicePres. Engr.& Tech.Serv.,Kerr-McCee Coal Corp.,
P.O. Box 25861,MT-2202, Oklahoma City, OK 73125

CAMPBELL, PAT, StateMineInsp., ILDept. of Mines &Minerals, RR 2, Box 412,
Pinckneyville, IL 62274

CARE, DAVID L., Supv. ofEE Dept., Freeman United Coal Mining Co., P.O. Box
100, Route 37N, West Frankfort, IL 62896

CAREY, JOHN, Vice Pres.,Alminco, Inc.,1411 Delaware Ave., Lexington, KY
40505

CARPENTER, RUSS, Supt.,Old Ben CoalCo., R#3, Box 37, Benton, IL 62812-
2920

CARR, BILL, Acct. Consultant, Kiefer Electrical SupplyCo.,R.R. 3, Benton, IL
62812

CARR, ROBERT J., Sales Engr., Industrial Process EquipmentCo.,2800 Locust
St., St. Louis, MO 63103

CARSON, GUY, Vice Pres.Operations/Sales, CSE Corporation, 600 Seco Rd.,
Monroeville, PA 15146

CARTER, LEE, Prof. Engr., 622 Belson Ct.,Kirkwood, MO 63122
CASON, MICHAEL J., Reg. Sales Mgr., Kanaflex Corp. of IL, 800 Woodlands

Parkway, Vernon Hills, IL 60061
CAUTHEN,WILEY M., VicePres.,Government Aff., Florida Gas Transm. Co.,

P.O. Box 945100, Maitland, FL 32794-5100
CAVINDER, MARK, Mgr.of Mines, Old Ben CoalCo.,500 N. Du Quoin, Benton,

IL 62812
CHADY, JAMES D., (Retired), Old Ben CoalCo.,201 W.ParkSt., Benton, IL

62812-1932
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CHALLANS, DAN, Asst. Dir., IL Dept. of Mines &Minerals, 300Jefferson
Terrace, Springfield, IL 62704

CHAMNESS, MARIANNE, Office Mgr., Kerco, Inc., P.O.Drawer 665,
Madisonville, KY 42431

CHANEY, KENNY, Foreman, Coal, Inc., RR3, Box 229, Linton, IN 47441
CHANEY, TODD, QualityControl Mgr., The Deister Concentrator Co.,901

Glasgow Ave., Fort Wayne,IN 46803
CHAPMAN, BILL, Inside Sales, Kiefer Electrical Supply Co., RR3, Rend City

Rd., Benton, IL 62812
CHASE, DAVID H., Vice Pres., Chase PumpEquipment Co.,Inc., P.O. Box 812,

603 S. Main St., Henderson, KY 42420
CHISMAR, BEVERLY, Buyer, Freeman United Coal Mining Co.,P.O.Box 615,

West Frankfort, IL 62896
CHRISTIAN, MATT, Area Mgr.-West, El Dorado Blasting Products, P.O.Box

419082, St. Louis, MO 63141
CHRISTIAN, TEDC, Product Mgr. HP Div.,The DeisterConcentrator Co., 901

Glasgow Ave., Fort Wayne, IN 46803
CHUGH, YOGINDER P., Prof. &Chairman, Southern IL University, Dept. of

Mining Engr., Carbondale, IL 62901
CIMA, GREG, Pros., Cima Electrical & Mine Services, Rt. 2, Box 320, Benton, IL

62812-9588

CLARK, CARSON, SalesRep., Mcjunkin Corp., P.O. Box 285, Calvert City, KY
42029

CLAYTON, DANNY, MiningEngr.,Sahara CoalCo., Inc.,P.O. Box 330,Harris-
burg, IL 62946

CLEGG, KENNETH E., CoalGeologist (Retired), IL StateGeological Survey,P.O.
Boxll2,Urbana, IL 61801

CLIFFORD, JAMES, Vice Pres., Roberts & Schaefer Co., 120 South Riverside
Plaza, Chicago, IL 60606

CLINARD, MIKE, Dist. Sales Rep., Broderick & Bascom Rope Co., Rt. 3 Oak
Grove Indus. Park, Sedalia, MO 65301

CLINE, LYLE, Mining Engr.,Southern ILUniversity, Dept. Mining Engr., 1029 S.
Main St., Harrisburg, IL 62946

CLINTON,JEFF, Branch Mgr.,National MineService Co., P.O. Box 1766, Mt.
Vernon, IL 62864

COLLINS, CHUCK, Maint. Director, Costain Coal, Inc., P.O. Box 289,Sturgis, Ky
42459

COLLINS, DAVID, Parts SalesRep., Long-Airdox Co., 3206 W. DeYoung,
Marion, IL 62959

COLLINS, DON, (Retired), 9020 Stonebridge Dr., St. Louis,MO 63117
COLLINS, GEORGANNA, LandscapeArchitect, Heyl & Associates, Inc.,53 W.

Jackson Blvd., Suite 1015, Chicago,IL 60604
CONAUCHTY, MARTIN, Field Rep., Scliroeder Brothers Corp., 302N. Madison,

West Frankfort, IL 62896
• CONERTY, BETTY, Admin. Asst. (Retired), Illinois Mining Institute, RR, 3,Box

128B,Urbana,IL 61801
CONNER, RICK, Surveyor Helper, Freeman United Coal Mining Co., P.O. Box

100, West Frankfort, IL 62896
COOK, LEON, Mgr.,SesserConcrete Products Co.,P.O. Box 100, Sesser, IL

62884
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COOPER, DAVE, Safety Dir., J. H.Fletcher &Co., P.O. Box 2187, Huntington,
WV 25722-2187

COOPER, RON, Reg. Mgr., Hosch, 8317 Forward Pass Rd., Indianapolis, IN
46217

CORNELL, SCOTT, Sales Mgr.,Sligo, Inc., 140 E. Prairie Ave., St. Louis, MO
63147

COSTELLO, ALLEN J., Geologist, IL Mine Subsidence Insurance Fund, 4 Exec.
Dr., Fairview Heights, IL 62208

COURSON, RICHARD, Pres., CoursonCoring & Drilling, R.R. 1, Box 38A, St.
Peter, IL 62880

COUSINS, MATTHEW, Warehouse Mgr., Long-Airdox Co.,3206 W. DeYoung,
Marion, IL 62959

COX, ED, Vice Pres., TradewatcrCorp., P.O. Box 97, Sturgis, KY 42459
• CRAGGS, JOE, (Retired), Peabody Coal Co., R.R. 3, Box 47A, Taylorville, IL

62568

CRAIG, HUGH, Sr. Service Engr.,American Longwall, Inc., R3, Box 93, Benton,
IL 62812

CREEHAN,KENNETH, Pres.,R & H Service &Supply Co., Hwy. 13, P.O. Box
250, Carterville, IL 62918

CREEK, TOM, Terr. Mgr., Roland Machinery Co., P.O. Box 2879, Springfield, IL
62708

CRELLING, JOHNC, Prof., Southern ILUniversity, Dept.of Geology,
Carbondale, IL 62901

CREMEENS, MICHAEL, General Belt Service, Inc., P.O. BOX 22, Benton, IL
62812

CREWS, DANIEL, Sales Rep., Mainline Power Div.,J. H. Service Co., Inc., P.O.
Box 4315, Evansville, IN 47724

CROSS, CHARLES K., Vice Pres., Simpson Materials Co., P.O. Box68, Valley
Park, MO 63088

CRUZ, PAUL, Sales Rep., Pump Consultants, Inc., P.O. Box5746, Evansville, IN
47716

CUMMINGS, ALEC, A. M. General,3300 Ogden, Lisle, IL 60532
CURRY, JAMES E.,Sales Mgr., AmericanMineToolCo., P.O. Box AG,

Chilhowie,V A 24319
CURTIS, SAM,Supt. of Maint., FreemanUnited Coal Mining Co., Box 100, West

Frankfort, IL 62896
CUSHMAN,TOM, VicePros.,Phillips MachineService, Inc., P.O. Box 1245,

Beckley, WV 25802-1245
DALE, BUD, Sales Rep., B&D Sales Agency, P.O. Box 637, Chesterfield, MO

63006

DALY, BETTY, Pres., Miners Institute Foundation, 1004 Vandalia Str.,
Collinsville, IL 62234

DAMBERGER, HEINZ H., Head, Coal Section, IL State Geological Survey, 615 E.
Peabody Dr., Champaign, IL 61820

DAME, JR., CHARLES D.,ChiefSafety Insp.Orient 6, Freeman United Coal
Mining Co., P.O. Box 100, West Frankfort, IL 62896

DANKO, J.ROBERT, Supt.,Marissa Mine, Peabody CoalCo., RR1, Box 135D,
Marissa, IL 62257

DANKO,JOHN, (Retired),Peabody CoalCo., P.O. Box 272, Sparta, IL 62286
DANNER, STEPHEN K., Geologist, IL Mine Subsidence Insurance Fund,4 Exec.

Dr., Suite 4, Fairview Heights, IL 62208
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DARE, P. DENNIS, Indus.Sales Rep., Illinois PowerCo.,500 S.27th St., Decatur,
IL 62525-1805

DAUSMAN, BRUCE R., Mgr. of Engr., Black Beauty CoalCo.,P.O. Box 312,
Evansville, IN 47702

DAVENPORT, JACK W., Acct. Consultant, Kiefer Electrical Supply Co., R.R. #3,
Rend City Rd., Benton, IL 62812

DAVIS, PHILIP K., Prof.-Emeritus, Southern IL University-Prof. Emeritus, R.R. 4,
Box 198, Carbondale, IL 62901

DAVIS, JR., ALLEN D., Sales/Mktg. Mgr, CoiGuard, Corhart Refractories Corp.,
P.O. Box 740009, Louisville, KY 40201-7409

• DAWE, RUSSELL T., (Retired), Inland Steel Coal Co. (no current address)
DE MARIS, PHILIP, Asst.Geologist, ILState Geological Survey, 615E. Peabody

Dr., Champaign, IL 61820
DE VASTO, DANIEL, Sales, Power Transmissions Systems, 1600 Heritage

Landing, St. Charles, MO 63301
DENEAL, GERALD, Sr. Environmental Engr.,Kerr-McGee Coal Corp., P.O. Box

272, Harrisburg, IL 62946
DENTON, THOMAS G.,Staff Mine Engr., Kerr-McGee CoalCorp., P.O. Box 727,

Harrisburg, IL 62812
DI LORENZO, SYLVER, Supt.,Coal, Inc., RR4, Box 262, Linton, IN 47441
DICK, JAN, SalesMgr., Apache Hose& Belting, 2435 Rock Island Blvd.,St.

Louis, MO 63043
DIMITROFF, JIM, Sales, Du Quoin Iron & Supply Co., P.O. Box 181, Du Quoin,

IL 62832

DIXON, JOSEPH A., Geologist, Zeigler Coal Holding Co., 50 Jerome Lane,
Fairview Heights, IL 62208

DOBBINS, DOUGLAS, MinePlanning Engr., Old Ben Coal Co.,500 N. Du
Quoin, Benton, IL 62812

DOBELSTEIN, CHUCK, Vice Pres.,Lakeshore MiningEquip. Corp., 4106
Eastmoor Rd., Louisville, KY 40218

DODRILL, BRENT, Tech. Asst. to Vice Pres., Consolidation Coal Co., P.O. Box
566, Sesser, IL 62884

DONALDSON, DENNISJ., Indus. Serv.Engr.,Central IL PublicServiceCo.,
1800 W. Main, Marion, IL 62959

DONEY, ED, Mgr. Underground Planning & Econ., Kerr-McGee Coal Corp., P.O.
Box 25861,Oklahoma City, OK 73125

DORGAN, DOUGLAS G., Asst.VicePres.-Marketing, ILCentral Railroad, 455 N.
City Front #19, Chicago, IL 60611-5504

DOTSON, JOHN D.,Electrical Engr., Freeman United Coal Mining Co., P.O. Box
184, Chatham, IL 62629-0184

DOWNEN, ROBERT P., Pres., Jader Fuel Co., P.O. Box 620, Shawneetown, IL
62984

DOWNING, DOUG, Dir. Environ. Affairs, Arch of Illinois, Inc., P.O. Box 308,
Percy, IL 62272

DRAEGER, ERNEST, Pres., PE &C, Inc., 700 E. Jefferston St. #C, Pittsburg, KS
66762

DREYER, RICK, CentralDiv. Mgr., T.J.Gundlach Machine Co.,P.O. Box 385,
Belleville, IL 62222

DROPPLEMAN, J. P., Pres., Ocenco, Inc., 10225 82nd Ave., Kenosha, WI 53142-
7737
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DRYDEN, J. L. (JOE)(Retired), Bixby-Zimmer Engr. Co., P.O. Box 510, Galesburg,
IL 61401

DU JARDIN, MATTHEW, Mgr.-Mining Markets, Macwhyte Wire Rope, 2906
14th Ave., Kenosha, WI 53140

DUANE, LEN,Sales,DaycoMachine, 1002 W.White,Carbondale, IL 62901
DUDZIK, ALBERT J.,# 3 Coventry Court,Fairview Heights, IL 62208-1100
DUGAN, L. B. (DIXIE), Pres., Dixie Dugan, Inc., 7766 Meadow Ln., Newburgh,

IN 47630

DUGGER, LARRY, Pres., Woodruff SupplyCo.,Inc., P.O. Box 426, Madisonville,
KY 42431

DUMONTELLE, PAUL, Branch Chief Environ. Cool. & Ceochem., ILState-
Geological Survey,615 E. Peabody Dr., Champaign, IL 61820

DUNCAN,S. W., Pres., Duncan Foundry & MachineWorks, Inc., Box 433, Alton,
IL 62002

DUNFORD, JEFFREY L., Sales Rep., Construction Machinery Corp.,P.O. Box 97,
Marion, IL 62959

DURBIN, TAMI, OpticalSales, M&S Fire &Safety, P.O. Box 4348, Evansville, IN
47724

DWOSH, DOUGLAS, Mgr., Tech. Services, Paul Weir Co.,2340 River Rd., Suite
203, Des Plaines, IL 60018

EASTWOOD, ROGER,Gen. Mgr., K&ETech., Inc., P.O. Box165, West Frankfort,
IL 62896

EBERHART, RON,VicePres.,MiningSales, Goodman Equipment Corp., 5430
W. 70th PL,Chicago, IL 60638-6321

EDMONDSON, CARROLL, SafetyCoord., WhiteCounty Coal Corp., P.O. Box
457, Carmi, IL 62821

EGBERS, BOB, Sales Rep., Victaulic Co.of America, 101 Court St. #1006, Evans
ville, IN 47708

ELGIN, BILL, Tech. Mgr.,Goodyear Tire & Rubber Co.,605State St., Newburgh,
IN 47630

ELLIOTT, GARY, Area Rep., A&L Great Lakes Labs, Inc., RR#1, Box 20,Cropsev,
IL 61731

ELLIS, GORDON B., Branch Mgr., BearingHeadquarters Co, 329S. 9th St., Mt.
Vernon, IL 62864

ELLIS, GREG, Sales Engr., Eastern Electric Apparatus RepairCo., Inc.,1565 S.
Vandevcntcr Avenue, St. Louis, MO 63110

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

ELLIS, RON,Sales Mgr., EmmickOil, P.O. Box 1914, Owensboro, KY 42302
EMANUEL, LEO J., Vice Pres. Sales/Mkt., Leeco Steel Products, 1600 S. Kostner

AVe., Chicago, IL 60623
ENGLAND, KEVIN, Marketing Engr., Texaco Lubricants Co., 6340 Castle Place

Dr., Indianapolis, IN 46250
ENGLERT, TOM, Indus. Sales, Anixter Wire & Cable Co., 1913 Beltway Dr., St.

Louis, MO 63114
ESLING, STEVE, Southern ILUniversity,Department of Geology,Carbondale, IL

62901

ESTEL, STEVE, Engr. Tech., Freeman United Coal Mining Co., P.O. Box 100,
West Frankfort, IL 62896

EVANS,Jr., DONALD G., Sales Rep., Long-Airdox Co., 3206W. DeYoung,
Marion, IL 62959
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EVILSIZER, BRAD, 1005S.EmmaSt.,Christopher, IL 62822
EVOY, TERRY, Turris Coal Co., P.O. Box21, Elkhart, IL 62634
EWIN, RANDY, Product Mgr., Mining, Bridon American, RR2, Hickory Lane,

Oakland City, IN 47760
FABIAN, PETER, Gen. Mgr., Fansteel-VR/Wesson, Box 11399, Lexington, KY

40575
FANSHIER, MARK,Sales, American Pulverizer Co., 5540 W. Park AVe.,St.

Louis, MO 63110
FARLAINO, G. REGGIE, Sales Rep., Phillips Machine Service, Inc., Rt. 2, Box 97,

Greenville, KY 42345
FARMER, JERRY, Vice Pres., Centrifugal Services, Inc., RRl, Box 24B, Raleigh, IL

62977-9801

FARRELL, ALLEN, Mt. Vernon Elect.,Co., Inc., 1313 Harlan Rd., Mt. Vernon, IL
62864

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

FAWCETT, JOHN, Vice Pres./Equip.Div., Gauley Sales Co.,P.O. DrawerC,
Hico, WV 25854

FEESE, DOUG, Branch Mgr., Illinois Bearing Co., 2840 Via Verde, Springfield, IL
62703

FEEZER, RANDY, Asst. Mgr., The MineSupply Co., P.O. Box 2220, Mt. Vernon,
IL 62864

FEIG, BILL, Sales/FieldServ. Supv., Long-Airdox Co.,3206 W. DeYoung,
Marion, IL 62959

FELMLEE, GARY, Sales, SKF Bearing Services Co.,400 Chesterfield Ctr.Suite
400-Office #33, Chesterfield, MO 63017

FERGUSON, MIKE, MineMgr.,Turris CoalCo.,Daylight, IN
FIELD, GEORGE W., Coal Consultant, 3746 E. 83rd St., S., Tulsa, OK 74137
F1NAN, TOM,Tech. Mgr.,GoodyearTire& RubberCo., P.O. Box 15890, St.

Louis, MO 63114
FINDLEY, KEITH, Engr.SystemsMgr., M&S Fire&Safety, P.O. Box 4348,

Evansville, IN 47724
FINDLEY,ROGER, Repair Mgr., Mt. Vernon Elect.,Co., Inc., 1313 Harlan Rd.,

Mt. Vernon, IL 62864
FINK, JACK C, Mgr. Mining Products, Plymouth Rubber Co., Inc., 120 Bertley

Ridge Dr., Coraopolis, PA 15108
FISCHBECK, GROVER, Service Engr.,J. H. Fletcher&Co., P.O. Box 361,

Uniontown, KY 42461
FISCOR,STEVE, Tech. Editor, COAL Magazine, 29 N. Wacker Dr., Chicago, IL

60606-3298

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

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

+ FLETCHER, ROBERT, J. H. Fletcher &Co., Box2143, 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 Products Co., P.O.

Box 788, Jacksonville, IL 62651
FOLKERTS, JIM, Reg.SalesMgr.,JoyTechnologies, Inc., P.O. Box 1269, Mt.

Vernon, IL 62864
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FORMAN, MEGAN, Fosroc, Inc.-Celtite Mining &Tunneling, 7985 Coiltown Rd,
Nebo, KY 42441-9564

FOSTER, I.O, (Retired), 194 Miami, Park Forest, IL 60466
FOSTER, LES, Pres, Surplus Equipment Inc., P.O. Box 389, Oak Hill, WV 25901
FOUST, ROBERT B, Vice Pres, Sales, ABC Industries, Inc., P.O. Box 77,Warsaw,

IN 46581-0077

FOWLER, SCOTT, Mgr, Engr. Dept,Turris Coal Co, P.O. Box 21, Elkhart, IL
62634

FOX, JAMES M, Engr, Emeritus, Tabor Machine Co, 908 Taylor Ave, Mt.
Vernon, IL 62864

FOX, ROBERT, 1004S. Main, Box343,Coulterville, IL 62237
FRANKLIN, DANNY, Shift Foreman, White County Coal Corp, P.O. Box 457,

Carmi, IL 62821
FRASER, JAMES D, Vice Pres, T. J. Gundlach Machine Co, 3760 Highland Dr.

#406, Salt Lake City, UT 84106-4206
FRIBERG, MAGNUS, Reg. Mgr,Grindex Pumps, 1137 W. 175th St, Homewood,

IL 60430

FRIEDERICK, JAMES V, Sr.Mining Engr, PaulWeir Co, 2340 RiverRoad, #203,
Des Plaines, IL 60018

FRITZSCHE, KEN, Safety Director, Freeman United Coal Mining Co, P.O. Box
100, West Frankfort, IL 62896

FRYBURGER, BRAD, ThurmanScale, 1039 Refuge Rd, Columbus, OH 43207
GAFFNEY, GEORGE F, Dist. Sales Mgr, F. C. Mencini &Assoc, Inc., 185 Glen

Cove, St. Louis, MO 63017
CALLI, BRYAN, Sales, Freeman Coal Sales, Inc., P.O. Box 490, Marion, IL 62959
GAMESTER, SCOTT K, Pres, Reaco Battery Service Corp, R.R. 1,BOX 48,

Johnston City, IL 62951
GANEY, DAN, Mgr. of Engr, Kcrr-McCee Coal Corp, P.O. Box 727, Harrisburg,

IL 62946

GANN, JIMMIE E, 753 Rozier #18, Ste. Genevieve, MO 63670
GARLAND, TIM, Mine Mgr, Delta Mine, AMAXCoal Co, Inc., P.O. Box730,

Marion, IL 62959
GARNER, BRUCE, FuelOpers. Admin, Central IL PublicServiceCo, 607E.

Adams, Springfield, IL 62701
GARRETT, DAN, ChiefEngr, White CountyCoalCorp, P.O. Box 457, Carmi, IL

62821

GARRISON, GARY G, Pros, Garrison Engineering, Inc., 2201 E.Lakeshore Dr.,
Taylorville, IL 62568

GARRISON, MERLE RAY, Sales, Gooding RubberCo, 1200 S. BlakelySt,
Benton, IL 62812

GEIS, JACK, Mfrs. Rep, Dukane Mining Products Group, 4369 Winchester Dr.,
Allison Park, PA 15101

GENT, ROBERT, Materials Analyst, Americoal Services Co, 50 Jerome Lane,
Fairview Heights, IL 62208

GIBBONS,PEARL,Sales Rep, Austin Powder Co, 400 N. Bluff Rd, Collinsvillc,
IL 62234

GIBSON, DON, Supt, Burning Star #2, Consolidation Coal Co, RR#2, Box654,
Du Quoin, IL 62832

GILBERT, GUY, Project Engr, ILDENR, 325 W.Adams, Springfield, IL 62704
GILBERT, JACK,Surveyor Foreman, Kerr-McGee Coal Corp, P.O. Box 727,

Harrisburg, IL 62946
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GILBERT, JOHN, Sr. Logging Engr., Marshall Miller &Assoc, 5480 Skyline Dr.,
Lexington, KY 40509

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

GILL, JAMES B., Vice Pres., Operations, MAPCO Coal, Inc., P.O. Box 911,
Henderson, KY 42420

GILLAND, VERNON, Sales Rep., Fredonia Valley Quarries, Inc., 297 Fredonia
Quarry Rd., Fredonia, KY 42411

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

GILMARTIN, D. LEO, (Retired), Peabody Coal Co.,210 Rec Area Rd., Marissa, IL
62257

GINNARD, KEN, Geologist, PaulWeir Co.,2340 River Rd., Suite203, Des
Plaines, IL 60018

GIOVANDO, ROBERT G.,ChiefOperations, Ping. Engr., El DoradoChemical,
200 Public Square05-O, Cleveland, OH 44114

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

GOAD, BILL, Service Mgr., J. H.Fletcher &Co., P.O. Box 2187, Huntington, WV
25722

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

GODFREY, JAMES H., Pres.,Van-American Insurance Co.,167E. Main St.,Suite
210, Lexington, KY 40507

GODWIN, PHYLLIS, Admin.Asst., Illinois Mining Institute, P.O. Box 20,
Pesotum, IL 61863

GORDON,JAMES R., Pres.,Gordon Belt Scrapers,Inc.,301 W. Boling St., Benton,
IL 62812

GORONCY, JOHN, Vice Pres., PeabodyCoalCo., P.O. Box 1990, Henderson, KY
42420-1990

GOTT, STEVE, Sales Engr., Straeffer Sales, 2012 Raymond Dr.,Vincennes, IN
47591

GOUGH, DENNIS, Mine Foreman,WhiteCounty Coal Corp., P.O. Box 457,
Carmi, IL 62821

GRAF,ROBERT, Pres., American MineResearch, Inc.,P.O.Box234, RockyGap,
VA 24366

GRAHAM, DAVID, Sales Rep,Mt.Vernon Elect., Co., Inc.,1313 Harlan Road,
Mt. Vernon, IL 62864

GRANINGER, PAT, Pres, Pump Consultants, Inc.,6200Maxwell Ave., Bldg.
"A", Evansville, IN 47716

GRAY, RALPH J., Consultant, Coal,Coked Carbons, Ralph Gray Services, 303
Drexel Dr., Monroeville, PA 15146

GRAY, TOM, Engr. Mgr.,GAIConsultants, Inc.,570Beatty Road, Monroeville,
PA 15146

GREGORY, WALT, Pres., Freeman United CoalMining Co.,Ill Airway Dr.,
Marion, IL 62959

GRIESEDIECK, CHRIS, Pres., American Pulverizer Co., 5540 W. Park, St Louis,
MO 63110

GRIFFIN, DAVID, Service Engr., American Longwall, Inc., Box 30, RR3,
Thompsonville, IL 62890
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GRIMES, JIM, Purchasing, Arclar Coal Co., P.O. Box 444, Harrisburg, IL 62946
GRIMM, ERIC S., Relief Foreman,Archof Illinois, Inc., 1012 Arizona, Columbia,

IL 62236

GRITHER, CARL,Acct. Exec., Benetech, Inc.,172LakeForest Estates,St.
Genevieve, MO 63670

GROCAN, LESTER T.,308W. Adelaide, Christopher, IL 62822
GROSS, D.JAMES, Sr. Vice Pres., Operations, Roberts &Schaefer Co.,120 S.

Riverside Plz.,Chicago, IL 60606
GROVES,GARY,Sales, Kerco, Inc., P.O. Drawer 665,Madisonvillc, KY 42431
GUBBINS, KENNY, Salesman, Coleman Engineering, P.O. Box 41466, Memphis,

TN 38174

GULLIC, R. C. (BOB), Gen. Mgr., Sahara Coal Co., Inc., P.O. Box 330, Harrisburg,
IL 62946

GUNNOE, JIM, MC-2000/4000 Proj. Mgr., American MineResearch, Inc., P.O.
Box 234, RockyGap, VA 24366

GUNTHER, R. JAMES, Vice Pres., Gunther-Nash Mining Construction Co.,2150
Kienlen Ave., St. Louis, MO 63121

GWALTNEY, BILL, Vice Pres., Webb Oil Co., Inc., P.O. Box112, McLeansboro, IL
62859

HAKE, WILLIAM D. (BILL), Vice Pres. - Operations, Kerr-McCee Coal Corp.,
P.O. Box 25861, Oklahoma City,OK 73125

• HALBERSLEBEN, PAUL, Consultant, Sahara CoalCo., Inc., P.O. Box 330,
Harrisburg, IL 62946

HALL, BERT, Gen. Mine Mgr., AMAX CoalCo., Inc., Box 144, Kcensburg, IL
62852

HALL, KEITH, Reg. IV Mgr., Benetech, Inc., Rt. 194, P.O. Box 466, Phelps,KY
41553

HAMILTON, GLENN, Environ. Engr., Freeman United CoalMining Co.,P.O.
Box 100, West Frankfort, IL 628%

HAMMOND, JOHNP.,StateMineInsp., Dist. #1, ILDept. of Mines & Minerals,
Box 109, Rushville, IL 62681

HAMPTON,TOM, Sales Rep, P.B.&S. Chemical, P.O. Box 908, Paducah, KY
42002-0908

HANCOCKJR., BUDDY, Branch Mgr.,Commercial Testing & Engr. Co., P.O.
Box 752, Henderson, KY 42420

HANLEY, CHRISD., Reg.MarketingMgr.,SenstarCapital Corp., One Oxford
Centre, Pittsburgh, PA 15219

HANLEY, TERRY, Sales Rep., Long-Airdox Co.,3206 W. DeYoung, Marion, IL
62959

HARDMAN, DOUG, Mgr.of Engr.,J. H. Fletcher &Co., 2 Sierra Circle, Hunting
ton, WV 25705

HARLAN, KEITH, Parts Mgr., Lakeshore MiningEquip.Corp., 4106Eastmoor
Rd., Louisville, KY 40218-3002

HARPER, DARRELL N., Gen. Mgr, Project Engr.,3-H Mining Corp., 75
Woodvale St., Dunbar, PA 15431

* HARRELL, M. V. (DOC), Vice Pres. (Retired), Freeman United CoalMiningCo.,
Route 2, Mt. Vernon, IL 62864

HARRIS, JAMES D., Salesman, Special Mine Services, Inc., P.O. Box 188, West
Frankfort, IL 62896

HART, LAMON D., Gen. Surface Supt., Old Ben Coal Co., P.O. Box H, Valier, IL
62891
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HARTING, RICH, Vice Pres., Bearing Headquarters Co., 3689 E.Broadway,
Alton, IL 62002

HARTSTIRN, BOB, Supt. Burning Star #4, Consolidation Coal Co., RR #1, Box
39, Cutler, IL 62238

HARVEY, DICK, Sr. Geologist, IL State Geological Survey, 615 E. Peabody Dr.,
Champaign, IL 61820

HARVEY, DONNA, Shop Office Mgr., Mt. Vernon Elect., Co., Inc., 1313 Harlan
Rd., Mt. Vemon, IL 62864

HARWOOD, FRANK, Sales, Henry A. Petter Supply Co., P.O. Box 2350,
Paducah, KY 42001

HASTY, TOM, Foreman, West City Mine Supply, P.O. Box 328, Benton, IL 62812
HATCHER, BOB, Asst.MineMgr., AMAX CoalCo., Inc., P.O.Box 144,

Keensburg, IL 62852
HATTENDORF, WARREN, Dir., Employee Rel., Freeman UnitedCoalMining

Co., PO Box 100, West Frankfort, IL 62896
HAWKSWORTH, JOHN, Terr. Mgr., Roland Machinery Co., P.O. Box 2879,

Springfield, IL 62708
HAYDEN, JEFF, OperationsMgr., White CountyCoalCorp., P.O. Box 457,

Carmi, IL 62821
HAYWOOD, GREG, MineEngr., White CountyCoalCorp.,P.O. Box 457, Carmi,

IL 62821

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

HEAD,P.E.,H. JOHN, VicePres.,MorganMining & Environ. Consult., Ltd.,
2365 Harrodsburg Rd.,Suite B-325, Lexington, KY 40504

HEALY, HALL, Dir.of Marketing, Patrick Engineering, Inc., 346TaftAve., Glen
Ellyn, IL 60137

HEALY, JOHN M.,VicePres., Partner, Hanson Engineers,Inc.,1525S. 6th St.,
Springfield, IL 62703

HEARD, G.G., Sen. Vice Pres., Midcont., Consolidation Coal Co., 12755 Olive
Blvd., St. Louis, MO 63141

HECK, JACK, Dir. Business Dev., Van-American Insurance Co., 167 E. Main Str.,
Suite 210, Lexington, KY 40507

HEIN, DARRELLL., Surveyor, IL Mine Subsidence Insurance Fund, #4 Exec.
Dr., Suite 4, Fairview Heights, IL 62208

HEINE,RICH,Inside Sales,Kiefer Electrical Supply Co., RR3, Rend City Rd.,
Benton, IL 62812

HEINLE, RANDY, Vice Pres., Kiefer Electrical SupplyCo.,1805 Hovey, Normal,
IL 61761

HERMAN,DR.RICHARD G.,Research Fellow, LehighUniversity,Sinclair Lab.,
Bldg. #7, Bethlehem, PA 18015

HESS, JAMES, MineSupt.,Freeman United CoalMining Co.,Box 100, West
Frankfort, IL 62896

HESSE, FRED E.,Exec. Vice Pros., Advanced Mining Technology, Inc., 295
Meadowlands Blvd., Washington,PA 15301

HESSE, MICHAEL A., Advanced MiningTechnology, Inc.,295Meadowlands
Blvd.,Washington, PA 15301

HIGGINS, JOHN, Div.Mgr., Gauley Sales Co.,1202 W.Blakely, Benton, IL 62812
HILDON, MICHAEL A., Pres. &CEO, Commercial Testing &Engr. Co., 1919 S.

Highland Ave., 210B, Lombard, IL 60148
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HILL, ROBERT, Supt., Arclar Coal Co., P.O. Box 444, Harrisburg, IL 62946
HINDERLITER, DAN, Prep. Plant Foreman, White County Coal Corp., P.O. Box

457, Carmi, IL 62821
HINES, ROGER L., Field Rep, Joy Technologies, Inc., Box 1269, Mt. Vernon, IL

62864

HOBBS, JEFFREY J., Dist. Sales Mgr., Lake Shore Mining Equip. Corp., 2900
Lime AVe., Mt. Vernon, IL 62864

HOEMAN, JOHN M., Mgr.-Purchasing, Coal Services Corp., 301 N. Memorial,
St. Louis, MO 63102

HOFFMAN, FRED, Acct. Mgr., Siemens, 11775 Borman Suite102, St.Louis, MO
63146

HOFFMAN, MARKEL, Mine Engr., White County Coal Corp., P.O. Box 457,
Carmi, IL 62821

HOFFMANN, RON, Vice Pres., Surdex Corp., 520 Spirit of St. Louis Blvd.,
Chesterfield, MO 63005

HOLDERHELD, JOE, PartsMgr., Fabick Machinery Co.,P.O. Box 760, Marion,IL
62959

HOLMES, RON, Sales, Mine Equip. &Mill Supply Co., 1945 Mine Equipment
Rd., Dawson Springs, KY 42408

HOOKS, CHARLES, Agronomist, University ofIllinois, 13040 Blackstump Rd.,
Percy, IL 62272

* HOPKINS, M. E., (Retired), Peabody Coal Co.(Retired), 35 Club Grounds N.,
Horissant, MO 63033-4110

HORN, DICK, Sales Mgr., Alminco, Inc., 1411 Delaware Ave., Lexington, KY
40505

HORVATH, FRANK A., Mgr., Marketing Planning, Goodman Equipment Corp.,
5430 W. 70th Place, Bedford Park, IL 60638

HOUSER, ROBERT A., (Retired), 18532 LynCt., Homewood, IL 60430
HOWARD, JOHN MIKE, Dist. Sales Mgr., U.S.T. Inc., 311 Laura, Farmington,

MO 63640

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

HOWE, JANET, 9376 Home Circle, Des Haines, IL 60016
HOWELL, DYKE, Pres.,Frontier-KemperConstructors, Inc., P.O.Box6548,

Evansville, IN 47711

HOWERY, RODNEY, Sales Mgr., Heintzmann Corp., P.O. Box 301, Cedar Bluff,
VA 24609

HOWTON, BARRY, Pres., Specialty Rock Products, 10265 Hopkinsville Rd.,
Princeton, KY 42445

HUBER, RANDY, Sales Mgr., N.E., TriconMetals&Services, Inc.,1540 Lake-
wood Dr., Lexington, KY 40502-2534

HUCK, JANET, Purchasing Assoc., Americoal Services Co., 50 Jerome Lane,
Fairview Heights, IL 62208

HUELSMANN, ARNOLD, CEO, Arnold Distributing Co.,104N. Walnut,
Trenton, IL 62293

HUFF, STEPHANIE, Sr. Account Exec., Aaron D. Cushman & Assoc., Inc., 7777
Bonhomme, St. Louis, MO 63105

HUGHES, WILLIAM W., Service Engr., Continental Conveyer & Equip. Co., Inc.,
P.O. Box 184, Waltonville, IL 62894

HUNT, GUY, Engr. Dept., Turris Coal Co., P.O. Box21, Elkhart, IL 62634
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HUNTER, JOHN, Service Mgr., Roland Machinery Co.,5920 N. Lindbergh Blvd.,
Hazelwood, MO 63042

HUNTER, ROBERT, Mgr.of Research &Tech. S., CoalServices Corp.,P.O. Box
66746,301 N. Memorial Dr., St. Louis, MO 63166

HURLEY, JACK, Pres., Centrifugal &Mechanical Industries, 11140 S.TowneSq.,
Suite 204, St. Louis, MO 63123

HUSTEDDE, RON H., Materials Mgr., Joy Technologies, Inc., P.O. Box 1269, Mt.
Vernon, IL 62864

HUTCHCRAFT, DENNIS, SalesMgr.,Tri StateMineSupply, P.O. Box 732,
Marion, IL 62959

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

HUTCHCRAFT, JIM, Owner, H & H Consulting,707 S. Monroe, P.O. Box 481,
West Frankfort, IL 62896

HUTCHCRAFT, JIM, Sales, Cima Electrical & Mine Services, RR#2, Box 320,
Benton, IL 62812

IWASYSZYN, TED, VicePres.,SalesWest, Centrifugal& Mechanical Industries,
146 Pres. Str., St. Louis, MO 63118

JACKSON, AARON D.,MineSupt., Kerr-McCeo CoalCorp., P.O. Box 727,
Harrisburg, IL 62946

JACKSON, NORM, Vice Pres.Operations,Rogers Group, Inc.,350S. Adams,
Bloomington, IN 47402

JACKSON, ROYCE, Sales,ReesMineSupply Sales, Inc., Box 177, Du Quoin, IL
62832

JAENKE, C.T. (TED), Pres., Pro-Mark Process Systems, P.O. Box 411005, St.
Louis, MO 63141

JAMES,JESSE, Sales, Gaulcy Sales Co., Drawer C, Hico, WV 25854
JANKOUSKY,BILL, Chief Safety Insp., Freeman United Coal Mining Co., P.O.

Box 100, West Frankfort, IL 62896
JANKOUSKY, CHARLES, (Retired), 702 Sheridan Dr., Benton, IL 62812
JANSEN, GREG, Sales Rep., FalkCorporation, 180 Weidman Road, Manchester,

MO 63021

JENKINS, DAVE, RegionMgr., IBT, Inc., 4323 WoodsonRd.,St. Louis, MO
63134

JENKINS, JON C, Pres., J&D Management Group, Inc.,2216 Young Dr.,Suite 7B,
Lexington, KY 40505

JENSEN, LARRY, Reg.Mgr. West, Kennamental, Inc., 95S380East,Midway, UT
84049

JOHNSON,D.J., Instructor, MiningIndustrial Tech., Rend LakeCollege, R.R. 1,
Ina, IL 62846

JOHNSON,KEN, Mgr., IL Facilities, American Longwall, Inc., P.O. Box 102,
Whittington, IL 62897

JOHNSON,SAM,Mgr./Sales, Dooley Bros., Inc., 609N. McLeansboro St.,
Benton, IL 62812

JOHNSON, STEVE, Gen. Supt., Arclar Coal Co., P.O. Box 444, Harrisburg, IL
62946

JOKERST, JERRY, Pres., Farrar Pump &Machinery Co., 1701 S.Big Bend Blvd.,
St. Louis, MO 63117

JONES, DON, Inland Steel Coal Co.(Retired),804 S. 34th St., Mt. Vernon, IL
62864
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JONES, JACKIE W., Salesman,Kerco, Inc.,548S. MainSt., Madisonville, KY
42455

JONES, JEFF, National Sales Mgr., Jones Marketing, 3394 Lee Highway, Bristol,
VA 24201

JONES, JERRY, Pros., Jones Marketing, 3394 Lee Highway, Bristol, VA 24201
JORDAN, ALEX., Top Boss, PeabodyCoal Co., P.O.Box 237, Divernon, IL

62530-0237

JORDAN, BETTY, Branch Mgr., Kiefer Electrical SupplyCo.,RR #3, Rend City
Rd., Benton, IL 62812

JOYCE, KEVIN, Vice Pres. Sales, Naylor Pipe Co., 1230 E. 92nd St., Chicago, IL
60619-7997

JUBINSKY, STEVE, Area Sales Mgr., Ingersoll-Rand Material Handling, 888
Industrial Dr., Elmhurst, IL 60126

JUDY, JOHN, Sales,Sligo, Inc.,140E. Prairie Ave., St. Louis,MO 63147
JURICH, JOE, Sales, Mt. Vernon Elect., Co., Inc., 1313 Harlan Rd., Mt. Vernon, IL

62864

JUST, ZBICNIEW, RR 2, Box 228, Herrin, IL 62948
JUSTICE, J. H. (JIM), Vice Pres., Du Quoin Iron &SupplyCo., P.O. Box 181, Du

Quoin, IL 62832

JUSTICE, LARRY, Rock Mechanics Supv., Standard Laboratories, Inc., P.O.Box
39, Freeburg, IL 62243

KACHIK, DAVID J., Sr. Assoc., Coal IndustryConsultants, Inc., P.O. Box 4345,
Wheaton, IL 60189-4345

+ KALIA, HEMENDRA N.,6425 W. ColeyAve., Las Vegas, NV 89102
+ KARNES, RALPH E., Maint. Foreman, Consolidation Coal Co., P.O. Box 1192,

Benton, IL 62812-5192
KASKY, JOHN, Sales Rep, R& H Service &Supply Co., P.O. Box 250, Carterville,

IL 62918

KAYE, CLAIR, Terr. Mgr.,Chevron USA, P.O.Box 32140, Louisville, KY 40232
KEAFFABER, DAVE, Area Engr.,Hancor, Inc., 5435 N. Park Dr., Indianapolis,

IN 46220

KEE, GEORGE B., Vice Pres., SpecialMineServices, Inc., P.O. Box 188, Country
Club Rd., West Frankfort, IL 628%

KELL, THOMAS M., Gen. Mine Mgr., Freeman United Coal Mining Co.,RR #1,
Box C-74, Virden, IL 62690-9511

KELLER, ROBERT T., Pres., J. H. Service Co., Inc., P.O. Box 4315, Evansville, IN
47724

KENDORSKI, P.E., FRANK S.,Consult. Engr.,Morgan Mining & Environ.
Consult., Ltd., 3080Ogden Ave., Lisle, IL 60532

KENNEDY, JACK, VicePres.,JackKennedy Metal Prods. & Bldgs.,Inc., P.O. Box
138,Taylorville, IL 62568

KENNEDY, WILLIAM, Pres.,JackKennedy Metal Prods. & Bldgs.,Inc., P.O. Box
138, Taylorville, IL 62568

KERN, ALAN, Mine Engr., White County Coal Corp., P.O. Box 457, Carmi, IL
62821

KIMELTON, DWIGHT, Sales, R & H Service & Supply Co., P.O. Box 250,
Carterville, IL 62918

KING, HAROLD, Branch Mgr., Bearings Service Co.,1607 S. Kentucky AVe.,
Evansville, IN 47734

KING, PAUL, Sales, Illinois Div., Roberts & Schaefer Co., 120 S. Riverside Plaza,
Chicago, IL 60606
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KINKADE, MIKE, Maint, Mgr. Mine #6, Kerr-McCee Coal Corp., P.O. Box 727,
Harrisburg, IL 62946

KINNELL, HERB, Sr.Sales, Quality Engr., Joy Technologies, Inc., 6160 Cochran
Rd., Solon, OH 44139

KINSTLER, DONALD W., Dir. Underground Operations, Peabody Coal Co.,
P.O. BOX 1990, Henderson, KY 42420

KIRK, RON, W.D.Hydraulics, 159 College St., Wheatcroft, KY 42463
KIRKPATRICK, BILLY, Sales Engr., Joy Technologies, Inc., R.R. 6, Box 343, Mt.

Vernon, IL 62864
KISER, ROBERT W., Gen. Mgr., ICI Explosives, P.O. Box 908, Madisonville, KY

42431

KISSEL, DAVE, Supt., Rogers Group, Inc., 350 S. Adams, Bloomington, IN 47402
KITCHEN, MARK, Gen. MineForeman, White CountyCoalCorp., P.O. Box 457,

Carmi, IL 62821
KITTINGER, RANDY, Purchasing Agent Retiki Mine, MAPCO Coal, Inc., P.O.

Box 45, Henderson, KY 42420
KLEMM, FRANK, Mgr.-Coal Pricing, Illinois Central Railroad, 455 N. City Front

Plaza Dr., Chicago, IL 60611-5504
KNIGHT, DAVID, Operator-Black Creek Mine, Rogers Group, Inc.,350S.

Adams, Bloomington, IN 47402
KNIGHT, JOAN, Adminis.Coord., Rogers Group, Inc., 350S.Adams,

Bloomington, IN 47402
KNIGHT, KATHY, Adminis.Coord.-S. Region, Rogers Group, Inc.,350S.

Adams, Bloomington, IN 47402
KNIGHT, RAY, Area MineMgr.,Rogers Group, Inc., 350 S. Adams,

Bloomington, IN 47402
KNISELY, JOHN, Marketing Mgr.Mining,FairmontSupply Co., P. O. Box 501,

Washington, PA 15301
KOENITZER, JEFFERY D.,Vice Pres.Engr.,Hclwig Carbon Products, Inc.,8900

W. Tower Ave., Milwaukee, WI 53224-0400
KOPEC, JOHN, Pres., K&E Technical, Inc., P.O. Box 165, West Frankfort, IL

62896

KORB, ROBERT, Thurman Scale, 1939 Refugee Rd.,Columbus, OH 43207
KORTE,JAMES, Eastern Div. Mgr., T. J.Gundlach Machine Co., P. O. Box385,

Belleville, IL 62222
KOSTBADE, KEN, Sales, Bearings Service Co., Highway 13, East, Marion, IL

62959

KOSTBADE, MIKE, Salesman,Bearings Service Co.,1607 S. Kentucky Ave.,
Evansville, IN 47734

KOSTBADE, RICHARD, Sales,Bearings Service Co., 398W. Noel Ave.,
Madisonville, KY 42431-0744

KOVACK, MIKE, Sales/Scrv. Engr., Jack Kennedy Metal Prods. & Bldgs., Inc.,
P.O. Box138, Taylorville, IL 62568

KOVARIK, MIKE, Sales,Gooding RubberCo., 1200 S. Blakely, Benton, IL 62812
KRITZBERGER, GENE, ProductMgr., Voith Transmissions, Inc., 25Winship

Road, York, PA 17402
KRUG, FRANK, Section Supv., AMAXCoal Co., Inc., P.O. Box 144, Keensburg,

IL 62852

KUCHARIK, TOM, Instructor, Illinois Eastern Comm. Colleges, Olney,IL 62948
KUDLAWIEC, ROBERT P., Project Engr.,AMAX CoalCo., Inc., P.O. Box 144,

Keensburg, IL 62852
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KUHN, SCOTT, Sales, K/M Specialty Pumps, Inc., 7131 Savannah Dr., POBox
102, Newburgh, IN 47629-0102

KUNKEL, JOHN, Mgr.of Adminis., Old Ben Coal Co., 500N. Du Quoin St.,
Benton, IL 62812

KUTZ, BILL, Sales &Serv. Engr.,Centrifugal & Mechanical Industries, 222A
Shenandoah PI., Henderson, KY 42420

LAFFEY, MIKE, Sales Rep.,Laffey EquipmentCo., P.O. Box 16285, St. Louis, MO
63105

LAINE, DAVID, Reg.Sales Mgr., PrinceManuf.Co., 2330 Willow Creek Dr.,
Evansville, IN 47711-9155

LAMBERT, KEITH, Sales, Minesafe Electronics, P.O. Box 281, Sturgis, KY 42459
LAND,GEORGE W.,Coal TechnologyCons. (Retired), AMAX Coal Co., Inc., 727

Leisure Lane, Greenwood, IN 46142
LANZEROTTE, JOHN, Mine Supt., MontereyCoalCo., P.O. Box 496, Carlinville,

IL 62626

LARSON, JOHN C, Sales Rep., Michigan Industrial Lumber, P.O. Box 612,
Whiting, IN 46394

LATTINA, ALAN,Serv. Engr.,Centrifugal & Mechanical Industries, 146 Pres.
Str., St. Louis, MO 63118

LAUER, BRIAN, Terr. Mgr., Roland EquipmentCo.,5920 N. Lindbergh Blvd.,
Hazelwood, MO 63042

+ LEDVINA, C. T. (CHRIS), Old Ben Coal Co., 5415 N. Sheridan Rd., Suite 5511,
Chicago, IL 60640-1951

LEE,JAMES, Mine Mgr., Freeman United Coal Mining Co., 108 Timberridge,
Springfield, IL 62702

LEHMAN,BOB C, Purchasing Agent,ArclarCoal Co., P.O. Box 444, Harrisburg,
IL 62946

LEIGHTON, MORRIS W., Chief, ILStateGeological Survey, 615E. Peabody Dr.,
Champaign, IL 61820

LEMMONS, SHARON K.,Claims Mgr., Lynch Coal Operators Reciprocal Assn.,
P.O. Box 715, Terre Haute, IN 47805

LEMONS, ARLEY, (Retired), Sesser Concrete Products Co., 702 N. Park St.,
Sesser, IL 62884

LENDRUM, SHAUN P.,Sales Mgr., Stamler Corp., P.O. Box 307,Main &Stamler
Strs., Millersburg, KY 40348

LESTER, RANDY, Gen. Mgr., American MineResearch, Inc., P.O.Box234, Rocky
Gap, VA 24366

LEVANTI, WILLIAM, Safety Insp., FreemanUnited Coal Mining Co., P.O. Box
100, West Frankfort, IL 62896

LEWIS, TERRY, Customer Serv. Rep., Gooding Rubber Co.,1200Blakely,Benton,
IL 62812

LINDENSCHMIDT, TERRY, Field Sales, Baker-Bohnert/Service Group, P.O. Box
169003, Louisville, KY 40256-9003

+ LINDSAY,GEORGE C, 7024Melody Lane, Fort Wayne, IN 46804-2836
LINK, WILLIAM R., Maint. Foreman, No. 1 Mine, Monterey Coal Co., RR #4,

Box 235, Carlinville, IL 62626
LITTLE, JOHN, Eastern Mgr., PRO-TECH, 1605 Sterling Dr., Lakeland, FL 33818
LITTLEFIELD, KENNETH, Pres., B & L Industrial Systems, Inc., P.O. Box1223,

Granite City, IL 62040
LOGSDON, CHERYL, Adminis. Coord., Rogers Group, Inc., P. O. Box849,

Bloomington, IN 47402-0849
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LOLAN, DONALD J., Sales Rep., Midco Sales &Service, P.O. Box 28729, St.
Louis, MO 63146

LONG, JAMES R., Pres., OrionProducts, RR1, Box 268, Waltonville, IL 62894
LONGO, PETER, Mgr. Undergr. Sales, Frazcr &Jones Co., P.O. Box 4955,

Syracuse, NY 13221
LORENZO, SYLVER, Mine Mgr., Coal, Inc., RR4 Box 262, Linton, IN 47441
LOUNSBURY, RICHARD E., Environ. Advisor, P.O. Box 675, Carlinville, IL

62626

LOWE, DIANNA, Secretary, Hillsboro Coal Co., P.O. Box 280, Hillsboro, IL
62049

LOYD, RON, Purchasing Mgr., Lebco, Inc., P.O. Box 656, Benton, IL 62812
LUBBERT, RANDALL, Dragline Training Coord., SIU Coal Research Center,

Coal Research Center, Carbondale, IL 62901
LUCAS, WALTER S.,Vice Pres. (Retired), SaharaCoal Co., Inc., P.O. Box 816,

Harrisburg, IL 62946
LUMM, D. K.,Grad Student, Universityof Kentucky, Dept. of Geological

Sciences, Lexington, KY 40506
LUTZ, MICHAEL E., Sales Engr., Power Torque, Inc., 1741 Rudder Industrial

Dr., Fenton, MO 63026
LYMAN, ROBERT M., Geologist, SunCoalCompany, 308 Timberhill Ct.,

Knoxville,TN 37922
LYNN, JERRY A.,Sales Rep., Fabick Machinery Co., P.O. Box 760, Marion, IL

62959

LYTLE, JOHN M., Head, Minerals Engr. Sect., IL State Geological Survey, 615 E.
Peabody Dr., Champaign, IL 61820

• MAC DONALD, J. W., Consultant, 501 W. Reed St., Benton, IL 62812
MACKEY, JERRY, Chief Electr.,Retiki Mine, MAPCO Coal, Inc., P.O.Box45,

Henderson, KY 42420
MAHLER, JAMES W., Pres., Americoal Services Co., 50 Jerome Lane, Fairview

Heights, IL 62208
MALONE, JAMES(PAT), Pres., Jake's Tire Co., P.O. Box670, Marion, IL 62959

+ MANCI,SAMUEL L.,Sales Rep., Long-Airdox Co. (no current address)
MANN, MIKE, Sr. Marketing Mgr.,Brake Supply Co., Inc., P.O. Box 447,

Evansville, IN 47703-0447
MANN, MITCH, Sales, Coal Age Service Corp., P.O. Box 250, WestFrankfort, IL

62896

MANNING, RANDY, General Belt Service, Inc., P.O. Box 22, Benton, IL 62812
MARCUM, RONNIE, Vice Pres., ILOperations,Consolidation Coal Co., P.O. Box

566, Sesser, IL 62884-0566
MAROSCHER, GUS,Exec. Vice Pres., Brautigam, P.O. Box 1492, Marion, IL

62959

MARTIN, BERNARD,State Mine Insp., IL Dept. of Mines & Minerals, RR2, Box
170A, Taylorville, IL 62568-9802

MARTIN, CHARLES EDWARD, Mgr., Human Resources, McDonnell Douglas
Astronautics Co., Box 516, St. Louis, MO 63166

+ MARTIN, CLARENCE, Maint. Foreman, AMAX Coal Co., Inc., P.O. Box 144,
Keensburg, IL 62852

MARTIN, DARIN, Land Reclam. Specialist, ILDept. of Mines& Minerals,#2
Coal Dev. Park, Carterv ille, IL 62918

MARTIN, HARRY, Exec. VicePres.,Westfalia MiningProgress, Inc.,255Berry
Road, Washington, PA 15301
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MARTIN, J. NEIL, Vice Pres.-Adminis., R&HService &Supply Co., P.O. Box
250, Carterville, IL 62918

MARTIN, JAMES W., Mine Plann. Engr., Freeman United Coal Mining Co., P.O.
Box 100, West Frankfort, IL 628%

MARTIN, MARY JO, Assist. Editor, COAL Magazine, 29 N. Wacker Dr., Chi
cago, IL 60606

MARTIN, MIKE, Outside Sales, Illinois Bearing Co., 2840 Via Verde, Springfield,
IL 62708

MATUSKA, DAN, Sales Engr., Century Lubricating Oils, Inc., P.O. Box 161,
Marion, IL 62959

MAUCK, HARVEY B., Owner, Deep Valley Coal Co., 1107 N. Logan Ave.,
Danville, IL 61832-2917

MAY, BILLY, Sales Rep., Mohler Technology, Inc., P.O. Box 669, Boonville, IN
47601

MCATEE, BOB, MineSupt., Old Ben Coal Co., Rt. 3, Box 40, Benton, IL 62812
MCBRIDE, DON, StateMineInsp., ILDept. of Mines & Minerals, 1401 JOHN

SON, Johnston City, IL 62951
MC CALL, BRENT, Terr. Mgr., Roland Machinery Co., P.O. Box 2879, Spring

field, IL 62708
MCCANDLESS, BRAD, Section Supv., AMAX CoalCo., Inc., P.O. Box 144,

Keensburg, IL 62852
MC CANN, MICK, Sales Rep., Illinois Bearing Co., 303 Swan Ave., Centralia, IL

62801

MC CLANAHAN, BILL, Highland Machinery Corp., P.O. Box 218, Mt. Hope,
WV 25880

MC CLANAHAN, MIKE, 4281 Old Jonesboro Rd., Bristol, TN 37620
MCCLINTICK, LARRY, Plant Mgr., Eastern Electric Apparatus Repair Co., Inc.,

1565 S. Vandeventer Ave., St. Louis, MO 63110
MCCOY, LARRY, Sr. Dist. Mgr.,Esco Corp., 1017 GriggsSt., Danville, IL 61832
MCDOWELL, GEORGE C, Reg. Sales Mgr., Victaulic Co.of America, 166

Thornhill Rd., Pittsburgh, PA 15086
MC DOWELL, NEAL, Terr. Mgr., Roland Machinery Co.,P.O. Box 2879, Spring

field, IL 62708

MC FARLAND, JOHN, Gen. Maint. Supv., Old Ben CoalCo.,RR1, Box 312A,
Benton, IL 62812

MCGAHA, RAY, Vice Pres., Continental Conveyer & Equip. Co., Inc., P.O. Box
400, Winfield, AL 35594

MC GUIRE, BRIAN, BranchMgr., American Excelsior Co., P.O. Box 12414, St.
Louis, MO 63132

MC INNES, DAVID, Mgr., Commercial Testing & Engr.Co., 1919 S. Highland,
Suite 210B, Lombard, IL 60148

MC KAY, JEFFREY, Geotechn. Specialist, A.S.P. Enterprises, Inc.,1546Fenpark
Dr., Fenton, MO 63026

MC MULLEN, MICHAEL, Mine Engr.,PeabodyCoal Co., P.O.150, Marissa, IL
62257

MC NULTY, JAMES E.,Sr. Assoc., Coal Industry Consultants, Inc., P.O. Box
4345, Wheaton, IL 60189-4345

MC PEAK, ROBERT, Mgr. Materials & Admin., Americoal Services Co., 50
Jerome Place, Fairview Heights, IL 62208

• MC REAKEN, C. DAYTON (WORM), (Retired), Zeigler CoalCo.,701 E.4thSt.,
West Frankfort, IL 62896
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MC WHORTER, "Judge", Gen. Sales Mgr., Phillips Machine Service, Inc., P.O.
Box1245, Beckley, WV 25802-1245

MELCHER, RICHARD W., Chief Engr., Brushy Creek Coal Co., Inc., 4270 N.
America Rd., Galatia, IL 62935

MELCHOR, M.JOSEPH, Sr.Vice Pres. / Engr., Gunther-Nash Mining Construc
tion Co., 2150Keinlen Ave., St. Louis, MO 63121

MELVIN, CALVIN, Maint. Mgr., Mine #5, Kerr-McGce Coal Corp., P.O. Box
727, Harrisburg, IL 62946

MENDER, JULIA, Coal Educ. &Awareness, IL Dept. of Mines&Minerals, 325
W. Adams,Room 300, Springfield, IL 62704-1892

MERRIFIELD, NEAL H.,Vice Pres., Underground Opcrs.,Freeman United Coal
Mining Co.,P.O.Box 100, West Frankfort, IL 62896

MERRILL, BOB, Acct. Mgr., Texaco Lubricants Co., 1714 Deer Tracks Trail, St.
Louis, MO 63131

MESSMER, JOE, Acct. Exec., Azcon Corp., P.O. Box 616, Alton, IL 62002
MEYERHOFF, ROGER, Sales,WearCoatings, Inc.,P.O. Box 170, Madisonville,

KY 42431

MIDGETT, DON,Sales, GauleySales Co., P.O. Box 155, Providence, KY 42450
MILLARD, TIM, Sales, Central IllinoisSteel Co., Box78, Carlinville, IL 62626
MILLER, DEAN, Sales Rep., Better Belt Wiper Service, Inc., RR #4, Benton, IL

62812

MILLER, JOHNJ.(IKE), Mgr.-Sales/Service, Roberts &Schaefer Co.,120 S.
Riverside Plaza, Suite 400, Chicago,IL 60606

MILLER, RICK, Sales Rep., Mohler Technology, Inc., P.O. Box 669, Boonville, IN
47601-0669

MILLER JR., RICHARD G., 1420 Sheridan Road, Wilmette, IL 60091
MILLICAN, JACK, Purchasing Agent, JaderFuel Co.,Box 620, Shawneetown, IL

62984

MILLS, JOHNM., Safety Insp., Freeman United Coal Mining Co.,P.O. Box 308,
Waltonville, IL 62894

MILLS, KEITH, Asst. Mine Mgr., AMAX Coal Co.,Inc., P.O. Box 144, Keensburg,
IL 62852

MINER JR.,JAMES A., Pres., Kerco, Inc., P.O. Drawer 665, Madisonville, KY
42431

MINICHBAUER, ROBERT, BrankMgr.,Rudd Equipment Co.,4679 New
Baumgartner Rd., St. Louis, MO 63129

MISSAVAGE, ROGER J., Dir.,Computer-Aided Res. & Inf.,Southern ILUniver
sity, 207 S. 7th St., Hcrrin, IL 62948

MITCHELL, CARL, Reg. Mgr., Austin PowderCo.,400N. Bluff Rd.,Collinsville,
IL 62234-4149

MITCHELL, MIKE, Real Estate Mgr., ILOpers., Meadowlark, AMAX Coal Co.,
Inc., P.O. Box 730, Marion, IL 62959

MITCHELL, WILLIAM, Gen. Mgr., St.LouisDiv., Roland Equipment Co., 5920
N. Lindbergh Blvd., Hazelwood, MO 63042

MOAKE, WARD, Chief Electrician, Peabody Coal Co., R. R. 1, Marissa, IL 62257
MOHLER, ERIC, Sr. Buyer, Americoal Services Co., 50Jerome Lane, Fairview

Heights, IL 62208
MONARCH, DENNIS D., Div. Mgr., Gooding Rubber Co., 1200S. Blakely,

Benton, IL 62812
MOORE, DON, Dist. Lub. Engr., Texaco Lubricants Co., 1714 Deer Tracks Trail,

2nd Floor, St. Louis, MO 63131
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MOORE, MARVIN R., Mine Engr., Old BenCoal Co., RR1, Sesser, IL 62884
MORGAN, GARY, Reg. Parts Mgr., Long-Airdox Co.,3206 W.DeYoung, Marion,

IL 62959

+ MORGAN, GEORGE H., Morgan &Associates, 401 TylerAve., Evansville, IN
47715-3243

MORGAN, JOHN H., Geologist,1805 E. Poplar St.,West Frankfort, IL 62896
MORGAN, MARK S., Dist.SalesMgr.,J. H. Fletcher&Co., 411 E.Geiger St.,

Morganfield, KY 42437
MORGAN, RANDY, Sales, Jake's Tire Co., P.O. Box670, Marion, IL 62959
MORGENSTERN, ROGER W.,Mgr.,Vermilion Power Station, Illinois Power

Co., Box 250, Oakwood, IL 61858
MORLEY, BRIAN, Admin. Mgr., AMAXCoal Co.,Inc., POBox 144, Keensburg,

IL 62852

MORLOCK, R.J.,Chmn. of the Board, Commercial Testing & Engr. Co., 1919S.
Highland Ave.,Suite 210-B, Lombard, IL 60148

• MORONI, E. T. (GENE), (Retired), Old Ben Coal Co., P.O. Box 477, Herrin, IL
62948

MORRIS, JOHNNY, Sales, Highland Machinery Corp., P.O. Box 218, Mt. Hope,
WV 25880

MORRISON, TONY, Vice Pres, Ford Steel Co., P.O. Box54, Maryland Heights,
MO 63043

MORSE, RONALD E. (no current address)
MORTON, R. C, Fuels &Mining Contract Mgr., Public Service of Indiana, 1000

E. Main, Plainficld, IN 46168
MORVICH, JOHN, Mgr. Inventory Control, Americoal Services Co.,50Jerome

Lane, Fairview Heights, IL 62208
MOTLEY, P. D., Marketing Mgr., Southern Explosives, Box 698, Glasgow, KY

42141

MUELLER, DIANEW.,Environ. Scientist, PeabodyCoal Co.,7900 Jefferson
Road, Freeburg, IL 62243

MUELLER, JEFF, Mgr., Engr. Services, AMAX Coal Co., Inc., 20 N.W. 1stStr.,
Evansville, IN 47708

MUHS, BUD, Thurman Scale, 1939 Refuge Rd.,Columbus, OH 43207
MUHS,FRAN,Thurman Scale,1939 Refuge Rd.,Columbus, OH 43207
MULLINS, W. H., Consultant, FreemanUnitedCoal Mining Co. (Retired),1019

Election Dr., Benton, IL 62812
MURPHEY, MARY-ELLEN, Owner, LummezSalesCompany, 1059 Jennings

Station Road, St. Louis, MO 63137
MURPHY, E. LOUIS, 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.,
150Carley Court, Georgetown, KY 40324

MUSSER, PAUL, Program Mgr., Hue Gas Cleanup, USDOE, FE-232, D-102GTN,
Washington, DC 20545

MUTCH, DON, Safety Foreman, Freeman United Coal Mining Co., P.O. Box 100,
West Frankfort, IL 62896

NALLEY, GARY, 3rd. Maint. Foreman,WhiteCounty Coal Corp., P.O. Box 457,
Carmi, IL 62821

NASH, BILL, Vice Pres. Op.,Coal, Inc., R.R. 3, Box 229, Linton, IN 47441
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NAWROT, J.R., Assoc. Scientist, Southern ILUniversity, Coop. Wildlife Res. Lab,
Carbondale, IL 62901

NEELY, ROD, Owner, Control Valve Service, P.O. Box 9940, St. Louis, MO 63122
NELSON, JACK, Sales &Service Rep., Kennametal, Inc.,910 North Kentucky

Ave., Madisonville, KY 42431
NELSON, LONNIE G., Engr. Mgr., AMAXCoal Co., Inc., P.O. Box 730, Marion,

IL 62959

NEMECEK, MONA L.,Sr.Geologist, AMAX CoalCo., Inc.,4849 Hillside Ave.,
Indianapolis, IN 46205

NEUBAUER, ROBERT J., Consultant, 1008 S. Butternut Circle, Frankfort, IL
60423

NEWCOM, JANICE, Sec.-Treas., MarionMining Bolts Corp., P.O. Box 422,
Marion, KY 42064

NEWCOM, JOHN, Pres., Marion Mining Bolts Corp., P.O. Box 422, Marion, KY
42064

NEWMAN, FREDERICK G., Pres.&Geologist, ConsultingGeologist, R.R. 1, Box
151A, Gillespie, IL 62033

NEWTON, WADE, Service Technician, Simmons-Rand Co., P.O. Box513,
Marion, IL 62959

NICHOLS, BUD, National Sales, Godwin Pumps of America, One Floodgate Rd.,
Bridgeport, NJ 07168

NIEBRUEGGE, PAULE.,Sales,HopcroftElectric, Inc.,2Glen Crossing Rd.,
Edwardsville, IL 62025

NIELSEN, CHRIS, Instructor, Rend LakeCollege, RR #1,Ina, IL 62846
NIZIOLKIEWICZ, DENNIS, Dr. Human Resources, Old Ben Coal Co., 500 N.

DuQuoin St., Benton, IL 62812-1224
NOAH, LARRY G., Owner, Raben Tire Co., 709 S. Commercial, Harrisburg, IL

62946

NOEL SR., W. E. (BILL), Dis. Sales Cons., Long-Airdox Co., 3206 W. DeYoung,
Marion, IL 62959

NOEL, JR., BILL, Dist. Mgr., Long-Airdox Co., 3206 W. DeYoung, Marion, IL
62959

NOLAN, DALE, Land Reclamation Specialist, ILDept.of Mines &Minerals,
Coal Development Park #2, Carterville, IL 62918

NOLEN, JR., JACK, Service Techn., Long-Airdox Co., 3206 W. DeYoung, Marion,
IL 62959

NORMAN, MACK, Monitor, Benetcch, Inc., P.O. Box 193, Freeburn, KY 41528
NORRIS, DALE, Prep. Plant Mgr., Galatia Mine, Kerr-McGee Coal Corp., P.O.

Box 727, Harrisburg, IL 62946
NORTON, GARY, Chief Internal Auditor, IL Dept. of Mines &Minerals, 300 W.

Jefferson,Springfield, IL 62791
NUGENT, JOHN T., Vice Pres., Sales &Market., Freeman United Coal Mining

Co., Ill Airway Dr.,Marion, IL 62959
NYE, STEVE, Engr., Tunis CoalCo.,P.O. Box 21, Elkhart, IL 62634
NYSTROM, LEONARD T., Dist. Mgr., Okonite Co., 10805 Sunset Office Dr. #K-L

100, St. Louis, MO 63127-1008

O'BRIEN, R. E., Owner, R. E. O'Brien &Assoc., 7055 Maryland Ave., St. Louis,
MO 63130

0"BRYAN, DAVE, Consultant (Retired), Peabody Coal Co., R.R. 2,Box 665,
Linton, IN 47441
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O'DOWD, MICHAEL A., Engr., FLEXCO, 7313 KohlerDr., Barnhart, MO 63012
O'KEEFE, A. (MIKE), Operations Supt.-Captain Mine, Arch of Illinois, Inc., P.O.

Box 308, Percy, II 62272
OAKLEY, KEN, Sales, Fairmont Supply Co., P.O. Box1388,Mt. Vernon, IL 62864
OBERLICK, GEORGE, Pres., Tunis Coal Co., P.O. Box 21, Elkhart, IL 62634
ODLE, JERRY, State Mining Insp., IL Dept.of Mines& Minerals, Rt.1, Box 58A,

Thompsonville, IL 62890
ODLE, JOE,Sales Rep.,Rudd EquipmentCo., 4679 New Baumgartner Rd.,St.

Louis, MO 63129
OLDSEN, JOHN, Asst.VicePres. - Sales, Jennmar Corp., 1330Old Freeport Rd.,

Pittsburgh, PA 15238
OLTZ, DONALD,Geologist& Head, MineralsResources, ILState Geological

Survey, 615 E. Peabody Dr., Champaign, IL 61820
OPOLKA, BRUCE, Warehouse Mgr.,PeabodyCoal Co., RR1, Box 135D, Marissa,

IL 62257

ORLANDI, WILLIAM J., Pres., Carbon Coal Co., 1525-35th Ave., Vero Beach, FL
32960

OTTEN, MIKE, Parts ServiceMgr.-Carterville, Roland Equipment Co., RR2, Box
220A, Carterville, IL 62918

V- PACE, E. MINOR, (Retired), Inland Steel Coal Co., 700 Lake Park Dr., Mt.
Vernon, IL 62864

PANNELL, DON, District Sales Mgr., CSECorporation, 330-C Harper Industrial
Park, Beckley, WV 25801

PANZAU,CHRIS, Sligo, Inc.,140E.Prairie Ave.,St. Louis, MO 63147
PARKE, E. WAYNE, 23 Chatwood Rd., Charleston, WV 25304-2764
PARR, DAVE, Vice Pres., Decatur Industrial Electric, P.O. Box 1188, Decatur, IL

62525

PASTOR, DENNIS, ProductSales Rep., Hancor, Inc., R.R. 3, Box 392, Pana,IL
62557

PATEL, RAVJI M., Vice Pres., Roberts & Schaefer Co., 120 S. Riverside Plaza,
Chicago, IL 60606

PATTERSON, BILL, Mgr.of Mines,Old Ben CoalCo., RR1, Box 166,
Pinckneyville, IL 62274

PATTERSON, R.KEITH, ProductMgr., Jeffrey Div. of INDRESCO, Inc., 274 E.
First Ave., Columbus, OH 43201

PATTERSON, TOM,State Mine Insp., ILDept. of Mines& Minerals,1670Galatia
Rd., Galatia, IL 62935

PATTON, KENNETH, Gen.Mgr., Mainline Power Products,P.O. Box 4315,
Evansville, IN 47724

PAYNE, JOHN W., VicePres.,Sales,R& H Service &Supply Co., R.R. 2, P.O.
Box 250, Carterville, IL 62918

PEAK, STEVE, St.LouisBranch Mgr., Commercial Testing & Engr.Co.,P.O. Box
752, Henderson, KY 42420

PEARSON, JOE, Vice Pres., Sales, Arclar Coal Co., P.O. Box444, Harrisburg, IL
62946

PEEL, JOHN, ProductMgr., Long-Airdox Co.,455 Racetrack Rd., Washington,
PA 15301

PENSONEAU, TAYLOR,Vice Pres., ILCoal Association, 212 S. Second St.,
Springfield, IL 62701

PEREGOY, JIM, Vice Pres., Estimating, Frontier-Kemper Constructors, Inc.,P.O.
Box 6548, Evansville, IN 47719-0548
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PERKINSON, CLAUDE, Section Supv., AMAX CoalCo., Inc., P.O.Box144,
Keensburg, IL 62852

PERKS, ALANV.,Maint. Mgr.,TSM CentralShop, PeabodyCoal Co., 1951
Barrett Court, Henderson, KY 42420

PERSINGER, J. EARL, Dist. Mgr., SchroederIndustries, 3341 Pembrooke Lane,
Birmingham, AL 35226-2201

PETERSON, EDWIN, Area Partner, Martin Engineering, One Martin Way,
Neponset, IL 61345

PETERSON, PATRICK J., Sr. Mining Engr., Freeman United CoalMiningCo.,PO
Box 100, West Frankfort, IL 628%

PETTER, ROBERT P.(BOB), Pros., Henry A. PetterSupply Co., Box 2350,
Paducah,KY 42012-2350

PHIFER, STEVENC, Environ. Engr., Freeman United Coal Mining Co., P.O. Box
100, West Frankfort, IL 62896

PHILLIPS, JIMMYD., Exec.Vice Pies., Phillips Machine Service, Inc., P.O. Box
1245, Beckley, WV 25801

PIERCE, RHETT, Indus. Sales Mgr., Anixter Wire &Cable Co., 1913 Beltway Dr.,
St. Louis, MO 63114

PIERPOINT, CHARLES H., Dist. Mgr., Conn-Weld Industries, Inc., R.R.I, Box 3,
Woodlawn, IL 62898

PIERSON, DENNY, Sales, Cauley Sales Co., Drawer C, Hico, WV 258654
PIKE, ROCKY, Mgr., Maintenance, Kerr-McCee CoalCorp., P.O. Box 727,

Harrisburg, IL 62946
PILEGCI, JOSEPH J., Dir. of Purchasing,FreemanUnited Coal Mining Co., P.O.

Box 615, West Frankfort, IL 62896-0615
PINTO, GREG, Envir. Prot. Engr., IL Dept. of Mines & Minerals, 300 W. Jefferson,

Springfield, IL 62791
PIPER, KENT, Inside Sales, WoodruffSupply Co., Inc.,P.O. Box 626, Benton,IL

62812

PIRCON, JOSEPH J., Pres. & CEO, Bcnetech, Inc., 1750 Eastwood Drive, Aurora,
IL 60506

PISANESCHI, PETER R., Engr. Adv., MontereyCoal Co., P.O.Box496,
Carlinville, IL 62626

PLETKA, CHARLES S., Sales, Service Machine Co., P.O. Box 880, Barboursville,
WV 25504-0880

+ POLING, GILBERT (no current address)
POLITO, MARCO A., Vice Pres., Sales, B. P. Tracy Co. (Div. Washington Mould),

P.O. BOX 518,Washington, PA 15301
POLLACK, TOM,Owner & Pres., Associated Supply Co., P.O. Box 86, West

Frankfort, IL 62896
POND, ROBERT A.,Vice Pres.,Frontier-Kemper Constructors, Inc., P.O. Box

6548, Evansville, IN 47712
POPOVICH, JAY, Vice Pres., MICON Products, Intl., Inc., #25 Allegheny Sq.,

Glassport, PA 15045
POPP, JOHN T, Geologist, MAPCO Coal, Inc., 2525 Harrodsburg Rd., #300,

Lexington, KY 40504-3331
PORTER, DICK, Div. Pres.,Austin Powder Co.,400 N. Bluff, Collinsville,IL

62234

PORTER, JOHN B., Mining Engr., P.O. Box 721, Coulterville, IL 62237-9999
POTTER, BRIAN, Section Foreman, Arclar Coal Co., P.O. Box 444, Harrisburg, IL

62946
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PRAGE, RICHARD L., Customer Service, Sales, General Electric Co., 2455
Cassens Dr., Fenton, MO 63026

PRESLER, DONALD, Mfgs. Rep., Don Presler& Assoc, 4501 Urbana Road,
Millstadt, IL 62260

PRICE, JOHN D., Maint. Foreman, PeabodyCoalCo.,306St. Route 153,
Coulterville, IL 62237

PRICE, JOHN F., Application Engr.,Corhart Refractories Corp., P.O. Box 740009,
Louisville, KY 40201-7409

PRICE, TIM, Outside Sales Rep., Mcjunkin Corp., 3108 Blackberry St., Mt.
Vernon, IL 62864

PRIOR, GINGER, General Belt Service, Inc., P.O. Box 22, Benton, IL 62812
PRIOR, IVAN, General Belt Service, Inc., P.O. Box 22, Benton, IL 62812
PRITCHARD, MICHAEL, Engr., Wabash Mine, AMAXCoal Co., Inc., P.O. Box

144, Keensburg, IL 62852-0144
PRITCHETT, RODNEY R., SalesMgr., Du Quoin Iron &Supply Co., P.O. Box

181,DuQuoin, IL 62832
PRUNTY, JAMESC, Reg.Sales Mgr., Tabor Machine Co., 3800 Lickenbrook Rd.,

Marissa, IL 62257
PTASNIK, KATHY, Mine & Process Service, Inc., P.O. Box 484, Kewanee, IL

61443

PTASNIK, LEE, Pres., Mine & Process Service, Inc., P.O. Box 484, Kewanee, IL
61443

PUCKETT, RANDY, Vice Pres. Sales, Lebco, Inc., P.O. Box 656, Benton, IL 62812
PURDY, DAVID W., Buyer, Freeman United Coal Mining Co., Rte. 37 N., West

Frankfort, IL 62896
PYLE, JAMES, Sales Engr., Fenaplast,Georgetown Road, Lawrence, PA 15055
PYTEL, W. M., Assoc. Prof., Southern ILUniversity, Dept. of Mining Engr.,

Carbondale, IL 62901
QUERTERMOUS, DALE, Gen. Mgr.,ArclarCoal Co., Box 444,617E.Church,

Harrisburg, IL 62946
QUEVILLON, TOM, Mktg. Rep,Texaco LubricantsCo., 632West JeffersonSt.,

Morton, IL 61550
RABEN, TOM, Owner/ Pres., Raben Tire Co., 2100 N. New York Ave., Evans-

ville, ILN 47711
RAINES,GARY, Mgr. Reclamation, Consolidation Coal Co., P.O. Box566, Sesser,

IL 62884

RALEY, FRED, Prep. Plant Supv., WhiteCounty Coal Corp., P.O. Box 457, Carmi,
IL 62821

RALPH, DOUG,SalesCoord., Morgantown Machine& Hydraulics, P.O.Box
191, Nashville, IL 62263

RALSTON, DAVID S.,Agronomist, AMAX CoalCo., Inc.,20N.W. First St.,
Evansville, IN 47708

RAMER, RALPH W., Pres., Screenco, Inc.,3003Brainard Rd., Pepperpike, OH
44124

RAMIREZ, MIKE, Mgr.PrepPlants, Old Ben Coal Co.,500 N. DuQuoinSt.,
Benton, IL 62812

RAMSEY, P. DOUG, Sales, CABLECIndustrial Cable, 5880 Live Oak Pkwy,
Norcross, GA 30093

RAUZI, KEN, Dist. Mgr., ILL-MO Welding Products Co., P.O.Box2219, Mt.
Vernon, IL 62864
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REA, RICHARD, Mgr.Fuel Acquisitions, Tennessee Valley Authority,1101
Market Str., Chattanooga, TN 37402

READY, DALE, Owner, Ready Drilling Co.,R.R. 1,Box 201B, Mason,IL 62443
REED, CHARLES E., Vice Pres., Kereo, Inc., P.O. Drawer 665, Madisonville, KY

42431

REES, BEN H., Sales,ReesMineSupply Sales,Inc., P.O. Box 296, Du Quoin, IL
62832

REEVES, JEFF,Sales, American Mine Tool Co., 1170College Dr., Madisonville,
KY 42431

REILLY, MICHAEL K., Chairman &CEO, ZeiglerCoal Holding Co., 50Jerome
Lane, Fairview Heights, IL 62208

REIMER, BOB, Sales Rep., Fabick Machinery Co., Box 760, Marion, IL 62959
REINERTSEN,DAVID L., Sr. Staff Geologist, Emeritus, IL State Geological

Survey, 615 E. Peabody Dr., Champaign, IL 61820
REISINGER, DICK, Industrial Engr., IL Div., Coal Services Corp., 1951 Barrett

Crt, P.O. Box 1990, Henderson, KY 42420-1990
RENO, WAYNE D., Vice Pres., Sales & Marketing, Peabody Coal Sales Co., P.O.

Box 1996, Henderson, KY 42420
RESNIK, WILLIAM L.,SalesRep.-Marion Div., Birmingham BoltCo.,809Skyline

Dr., Marion, IL 62959
REYNOLDS, MARK, Reg.Sales Mgr., Georgia Duck & Cordage Mill, 2757

Brighton Ct., Geneva, IL 60134
RHODES, JOHN T.,Terr. Mgr.,Black EquipmentCo., Inc.,22nd & PerkinsSt.,

Mt. Vernon, IL 62864
RHODES, PAT, Sales, Kerco, Inc., P.O. Drawer 665, Madisonville, KY 42431

• RICE, FRED, (Retired),PeabodyCoalCo.,202MillerSt.,BeaverDam, KY 42320
RICE, JIM, Pres., Southern IL Petrol, Inc., P.O. Box 119, DuQuoin, IL 62832
RIFE, SCOTT, Sales Rep., Goodman EquipmentCorp.,5430 W.70th Place,

Bedford Park, IL 60638
RIFFEY, ROGER L., Mgr.PlantOps.&Planning, Kcrr-McGee CoalCorp., P.O.

Box 727, Harrisburg, IL 62946
RICDON, BOB, Sales Mgr., Flanders Electric of Illinois, 1000 N.Court St.,

Marion, II 62959

RIGGS, LLOYD E., Maint. Supv., AM AX Coal Co., Inc., Box 144, Keensburg, IL
62852

RILEY, ROY, Sales, J&R ManufacturingCo.,Rt.2, Box 173F, Bluefield,VA 24605
RING, JEFF, Buyer, Americoal Services Co., 50 Jerome Lane, Fairview Heights, IL

62208

ROBBINS, DENNIS, Surface Maintenance Supt., Kerr-McGee CoalCorp., P.O.
Box 727, Harrisburg, IL 62946

• ROBERTS, E. H.,(Retired), 6 Lincoln Drive, Mt. Vernon, IL 62864
ROBERTSON, JOE A., Engr. Techn., IL Mine Subsidence InsuranceFund,4 Exec.

Dr., Suite 4, Fairview Heights., IL 62208
ROBINSON, DENNY, Asst. Supt., Peabody Coal Co., R.R. 2, Box 213, Freeburg,

IL 62243

ROBINSON, MARK, Plant Mgr., Eagle Seal MineSealant, P.O. Box 283,
McLeansboro, IL 62859

ROBINSON, MARY, EagleSeal MineSealant, P.O. Box 283, McLeansboro, IL
62859

ROBINSON, ROGER D., Product Support Mgr., Construction Machinery Corp.,
P.O. Box 97, Marion, IL 62959
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ROB1SON, RONALD, Supv., Experimental Mine, University of Missouri, Rolla,
226 McNutt Hall, Rolla, MO 65401

RODRUAN, BOB, Mgr.,Coal, Goodyear Tire & Rubber Co.,5081 Glenaire Dr.,
Dublin, OH 43017

ROGERS, JOEC, Purchasing Agent, BrushyCreekCoal Co., Inc.,4270 N.
America Rd., Galatia, IL 62935-9694

ROGERS, PHIL,Mgr. Coal Procurement,Missouri PublicServiceCo., P.O. Box
11739,Kansas City, MO 64138

ROHDE, C. M.(CHUCK), Dist. Mgr., Continental Conveyer &Equip.Co., Inc.,
P.O. Box 2507, Mt. Vernon, IL 62864

ROHRBAUGH, TERRY, VicePres.,Marketing,MainlinePower Products, P.O.
Box 4315, Evansville, IN 47724

ROOF, JEFF, Parts Mgr., LakeshoreMining Equip.Corp., Industrial Park Rd.,
Benton, IL 62812

ROPER, ROGER D., MineSupt., Old Ben Coal Co., Rt.1, Box 759, Sesser, IL
62884

RORICK, ANDREW H., ForestGeologist, Shawnee National Forest,901 S.
Commercial, Harrisburg, IL 62946

ROSS,ROBERT W., Sales Rep., Viking Chain Co., Box526, Palos Hts., IL 60463
ROTH,AL,Mgr. of Engr.,AMAX CoalCo., Inc.,20N.W.First St., Evansville, IN

47708-1258

ROTTGERING, JOHN, Supv., Henry A.Petter Supply Co.,117S. First, P.O. Box
2350, Paducah, KY 42001

ROTTMAN, BERNARD, RegulatoryAffairs Mgr., Black BeautyCoal Co., P.O.
Box 312, Evansville, IN 47702

ROTZ, SCOTT, Mgr.,RepairServices, Decatur Industrial Electric, P.O. Box 1188,
Decatur, IL 62525

ROWLAND, STEVE S.,Gen., Mgr.,GalatiaMine,Kerr-McCee Coal Corp., P.O.
Box 727, Harrisburg, IL 62946

RUCH,RODNEY R.,AssistBranchChief,Mineral Res.& Engr., ILState Geologi
cal Survey, 615 E. Peabody Dr., Champaign, IL 61820

RUDZINSKI, JOE, Sales, Tabor Machine Co., Box 3037 Bluewell Station,
Bluefield,WV 24701

RUNYON, MIKE Whse. Mgr., Turris Coal Co., P. O. Box21, Elkhart, IL 62634
RUPPEL, TOM,SomervilleCoal MiningCorp., 2310 Decker Dr., Vincennes,IN

47591

RUSSELL, TERRY, Instructor, Wabash Valley College,Carterville, IL 62918
RUSYNIAK, JOHN, Acct. Mgr., Reliance Electric Co., 467 FoxTrail Drive, Like

St. Louis, MO 63367
RUTLAND, RANDY, Vice Pres., Construction Machinery Corp., P.O. Box97,

Marion, IL 62959
RYAN JR., JOHN T.,Chairman of Exec. Comm., MineSafety Appliances Co.,

P.O. Box 426, Pittsburgh, PA 15230
* SADLER,THOMAS B.,(Retired), Old Ben Coal Co., RR2, Box00, Benton, IL

62812-9802

SAILLIEZ, GASTON, Warehouse, Truck Driver, Fanstcel VR/Wesson, 408 W. St.
Louis St., West Frankfort, IL 628%

SAMMARCO, JOHN, Electrical Engr., U.S. Bureau of Mines, P.O. Box 18070,
Pittsburgh, PA 15236

SANDBERG, CHARLES, State Program Mgr.,OSMRE, 511 W.Capitol #202,
Springfield, IL 62704



138 ILLINOIS MINING INSTITUTE

SANDERS, BILL, State Mine Insp., IL Dept. ofMines &Minerals, 308 W. Parker,
Apt. A, Pinckneyville, IL 62274

SANDUSKY, EARL E., Field Rep., Joy Technologies, Inc., Box 73, Benton, IL
62812

SARGENT, DARRIN, SalesRep., NationalMineService Co., P.O. Box 1766, Mt.
Vernon, IL 62864

SARVER, BARRY, Southern SalesRep., J&R ManufacturingCo., Rt. 2, Box 173F,
Bluefield,VA 24605

SAUNDERS, ALAN, MineEngr., White County CoalCorp.,P.O. Box 457, Carmi,
IL 62821

SAWYER, THOMAS H., Owner, TomSawyerElectric Sales, Inc., P.O. Box 921,
Marion, IL 62959

SAXTON, BOB, Sales &Marketing Mgr., American Mine Research, Inc., P.O. Box
234, RockyGap, VA 24366

SCHARP,ROBERT C, Pres.Operations,Kerr-McGee Coal Corp., P.O. Box 25861,
Oklahoma City, OK 73125

SCHAUBLE, ROY, National Acct. Mgr.-Mining, Texaco LubricantsCo., 1714
Deer Tracks Trail, 2nd FI, St. Louis, MO 63131

SCHAUER, DEAN,StaffEngr.,KrebsEngr.,1205 Chrysler Dr., Menlo Park, CA
94025

• SCHONTHAL, JOSEPH, Pres., J. Schonthal & Assoc., Inc. (Retired), 1220
Rudolph, Apt. 2N, Northbrook, IL 60062

SCHOTSCH, JAMES G., Engr. Acct. Exec., Rimtech, Inc.,9056MarshallCourt,
Westminster, CO 80030

+ SCHUBERT,R. R., Vigor & Billings, P.O.Box1239,Ashland, KY 41101
SCHUETTE, BILL, Marketing Mgr., Fairmont Supply Co., P.O. Box501, Wash

ington, PA 15301
SCHULTZ, WALLY, Mgr.Contracts Adminis., Americoal ServicesCo.,50 Jerome

Lane, Fairview Heights, IL 62208
SCHWAB, BILL, J. H. Fletcher&Co.,P.O. Box 2187, Huntington, WV 25722
SCOLAN, TOM, Product Mgr., Hummer of Naperville, 3300Ogden, Lisle, IL

60532

SCOTT, ALAN,SectionForeman,WhiteCounty Coal Corp., P.O. Box 457,
Carmi, IL 62821

SCOTT, JAMES J., Pres., Scott M.T.S., Inc., HCR 33, Box 36, Rolla, MO 65401
SEAVERS,WAYNE, Mine Surveyor, Old Ben Coal Co., RR2,Box 388C, West

Frankfort, IL 62896-9802
SEAY,BILL, Sr. Buyer, Americoal ServicesCo., 50 Jerome Lane, Fairview

Heights, IL 62208
SEBASTIAO, A.BUDDY, Mgr. of Marketing, Centrifugal & Mechanical Indus

tries, 146 Pres. Str., St. Louis, MO 63118
SERGIO, MIKE, Reg. Sales Mgr., Jeffrey Div. of INDRESCO, Inc., Box 479, Itasca,

IL 60143

SHANKS, ROBERT W., Pres., Arch of Illinois, Inc., P.O. Box 308, Percy, II 62272
SHAULIS, JERRY, SalesMgr.,GauleySalesCo., P.O. Drawer C, Hico, WV

25854

SHEA, NICK T.,StaffFuel Procure. Adminis., CILCO, 300Liberty St.,Peoria, IL
61602

SHEFFER, JERRY, Constr. Supv., Peabody Coal Co., 627 S. Morgan St.,
Morganfield, KY 42437
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SHELTON, BRENDA, Customer Serv,CoiGuard, Corhart Refractories Corp.,
P.O. Box 740009, Louisville, KY 40201

SHIELDS JR., MARVIN, VicePres.,Engr.,Tabor MachineCo., Box 3037, Bluewell
Station, Bluefield, WV 24701

+ SHIMKUS, ERVIN L.,SafetyMgr., PcabodyCoal Co.,609Christopher Lane,
New Baden, IL 62265-2002

• SHOCKLEY, RICHARD R., Director, IL Clean Coal Institute, P.O. Box 8,
Carterville, IL 62918-0008

SHREWSBERRY, JOE, Sales Engr.,AmericanMine Research, Inc., P. O. Box 234,
RockyGap, VA 24366

SHULTZABARGER, TIM, Acct. Rep., DuPont, 7221 RuckerRd. #1, Henderson,
KY 42420

SHUMATE SR., MACK H., Sr. Vice Pres./Engr. & Plan. (Retired), Zeigler Coal
Co., 6425 Longmeadow, Lincolnwood, IL 60646

SIGMUND, DALE E, Pres., Sligo, Inc., Box171,140 E. Prairie Ave., St. Louis, MO
63166

SIHLER, STEVE, Acct. Mgr., Texaco Lubricants Co., 1714 Deer Tracks Trail, St.
Louis, MO 63131

SILLIMAN, BOBBY, Sales Engr.,A. L. Lee Corporation, PO Box 2370, Mt.
Vernon, IL 62864

SILVERMAN, MARC S.,Mgr.-Geologic Services, Coal ServicesCorp., 301 N.
Memorial Dr., St. Louis, MO 63102

SIMMONS, STEVE, Office Mgr., Mainline PowerDiv., J.H. Service Co., Inc., P.O.
Box 4315, Evansville, IN 47724

* SIMON, JACK A.,ChiefEmeritus, IL StateGeological Survey,502 W.Oregon,
Urbana, IL 61801

SIMPSON, JAMES M.,SupL.Old Ben #21, Old Ben CoalCo., P.O. Box 609, Sesser,
IL 62884

SIMPSON, STEVE, Sales, Allied ConstructionEquipment Co., 4015 Forest Park,
St. Louis, MO 63108

SIMS, STEVE, Parts Mgr.,Construction MachineryCorp., P.O. Box 97, Marion, IL
62959

SINGH, MADAN M., Pres., Engineers International, Inc., 2764 Golfview Dr..,
Suite 101, Naperville, IL 60563-9199

SITTER, PHILLIP, ChiefFiscal Officer, ILDept. of Mines &Minerals, 300W.
Jefferson, Springfield, IL 62791

SKILLINGTON, DAN, Mktg. Engr., Texaco Lubricants Co.,1714 Deer Tracks
Trail, St. Louis, MO 63131

SLACK, CLAYTON F.,Pros., CLUES Corp., 1602 Matthew Lane, Marion, IL
62959

SLATE, STEVE D., Factory Rep., J&R ManufacturingCo., Rt.2, Box173F,
Bluefield, VA 24605

SLATON, SUSIE, Western Kentucky Energy, S.Main, Madisonville, KY 42431
SLEDGE, CAROL, Office Mgr., JoyTechnologies, Inc., P.O. Box 1269, Mt.

Vernon, IL 62864
SLIVINSKI, BOB, Dist.Mgr., J.H.Williams, 212 S.4th AVe., Libertyville, IL

60048

SLOAN, WALTER E., (Retired), 1885Linneman Rd., Cincinnati, OH 45238
SLYGH, PHIL, MineSales Rep., Raben TireCo., 709 S.Commercial St., Harris-

burg, IL 62946
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SMART, MICHAEL, Vice Pros. Opers.,Old Ben Coal Co.,500 N. DuQuoin St.,
Benton, IL 62812

SMITH, CECIL, Top Supv. Mine21,Old Ben CoalCo., P.O. Box 346,Benton, IL
62812

SMITH, DICK, Repair Foreman, Freeman United Coal Mining Co., P.O. Box308,
Waltonville, IL 62894

SMITH, FRED R., Sales, Norris Screen, 614 S. Wickham Ave., Princeton, WV
24740

SMITH, GREGORY C, Vice Pres., Geology, StaggEngineeringServices, Inc., P.O.
Box 7028, Cross Lanes, WV 25356

SMITH, HOWARD, Product Support Rep., Fabick MachineryCo., P.O. Box 760,
Marion, IL 62959

SMITH, JAMES G., Prof.Emeritus,Southern ILUniversity,2604 Sunset,
Carbondale, IL 62901

SMITH, MICHAEL, Dir.of Engr.,Zambrana Engineering, Inc., 710N. Tucker,
Suite 601, St. Louis, MO 63101

SMITH,NORMANS.,Prof., Universityof Missouri,Rolla, Dept. of Mining Engr.,
Rolla, MO 65401

SMITH, RONALD E., Dir. of Bus. Develop., GAI Consultants, Inc., 117 AirportN.
OfficePark, Fort Wayne, IN 46825

SMITH, WILLIAM A., Pros., Paul Weir Co., 2340 River Rd., Suite 203, Des
Plaines, IL 60018

SMITH, WILLIAM S., (Retired), Peabody Coal Co.,1400 Waverly, Collinsville, IL
62234

SMITHSON, RONALD C, Bus. Mgr., CorCuard, Corhart Refractories Corp.,
1600 W. Lee Str., P.O. Box740009, Louisville, KY 40201

SMOCK, PAUL,Supt. Undergr. Ops., BrushyCreek Coal Co., Inc., 4270 N.
America Rd.,CaIatia, IL 62935-9694

SNEED, DARRELL, Electronic Scrv.Spec, LinePower, Rt.1, Box 279,
Woodlawn, IL 62898

SNEED, DWIGHT L., Material Recovery Supv., Americoal Services Co.,50
Jerome Lane, Fairvicw Heights, IL 62208

SNYDER, DUKE, Dist. Mgr., Morgantown Machine &Hydraulics, P.O. Box 191,
Nashville, IL 62263

SNYDER, JOHN, Maint. Supt., Brushy CreekCoal Co.,Inc., 4270 North America
Rd., Galatia, IL 62935

SNYDER, MARK, Tech. Editor-E.&M.J., Maclean Hunter Publishing, 29 N.
Wacker Dr.,Chicago, IL 60606

SOLLAMI, JIM, Vice Pres., The Sollami Co., P.O. Box627, Herrin, IL 62948
SOLLAMI, PHILLIP, Pres.,The Sollami Co., P.O.Box 627, Herrin, IL 62948
SORRELL, SHERWOOD W., (Retired), Peabody Coal Co., 201 Joseph Dr.,

Fairview Heights, IL 62208
SOWELL, JERRY, Sales, Dayco Corp., 403 Blue Bird St., Troy, IL 62294
SPIHLMAN, RUTH ANN, Sales Rep., Lummez Sales Company, 11505 St. Route

160, Trenton, IL 62293
SPIVEY, RACHEL, Coal Education, IL DENR, 325 W. Adams, Room 300,

Springfield, IL 62704-1892
SPOTTE, WALTER V., Pres., Lincoln Equip. Co., 20 Museum Rd., Washington,

PA 15301-6134

SPRAGUE, JIM, Sales Rep, The Sollami Co., P.O.Box 627, Herrin, IL 62948
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SPRESSER, ROGER,State Mine Insp., IL Dept. of Mines & Minerals, 47 Illini
Drive, Taylorville, IL 62568

SPROULS, MARK W., Gen. Mgr., Keystone Coal Indus. Manual, 29 North
Wacker Dr., Chicago, IL 60606

SPURLING, GARY A., Asst. to Pres., Jack Kennedy Metal Prods. & Bldgs., Inc.,
P.O. Box138, Taylorville, IL 62568

SROGI, WIN, Pres., WINCO Sales, P.O. Box 251, Chesterfield, IN 46017
STACH,BOB, Sales Mgr., J. H. Fletcher&Co., P.O. Box 2187, Huntington, WV

25722

STAGG, ALAN K., Pres.-Principal Geol.,Stagg EngineeringServices, Inc., P.O.
Box 7028, Cross Lanes, WV 25356-0028

STANLEY, JERRY, Survey Party Chief, FreemanUnited Coal Mining Co., P.O.
Box 100, West Frankfort, IL 62896

STATLER, DAN, Mgr., MiningToolSales,Kennametal, Inc., P.O. Box 346,
Latrobe,PA 15650

STEELE, DEREKJOHN, Partner, Dames & Moore, 7717Stonehcnge Dr., Cincin
nati, OH 45242

STEELE, TOMMY JOE, Safety Mgr.,WhiteCounty Coal Corp., P.O. Box 457,
Carmi, IL 62821

STEEPLE, JIM, Product Mgr., Bunkers, American Longwall, Inc., 13Hillcrest,
Pittsburgh, PA 15202

STEINKE, MICHAEL P.,Mgr. MRO Acquisition, Americoal Services Co.,50
Jerome Lane, Fairview Heights, IL 62208

STEINKE, MIKE, Sales, Sligo, Inc., 140 E. Prairie Ave., St.Louis, MO 63147
STEPHENSON, CHARLES, Mgr. of Maint., Old Ben CoalCo.,500 N. DuQuoin

St., Benton, IL 62812
STERNER, ROBERT M., Staff Mine Engr., Kerr-McCee Coal Corp., P.O. Box 727,

Harrisburg, IL 62946
STEWARD, LARRY, Dir. Materials Management, Peabody CoalCo.,P.O. Box

1990, Henderson, KY 42420-1990
STEWART, J. R. (BOB), Sales, Better Belt Wiper Service, Inc., P.O. Box 485,

Royalton, IL 62983
STEWART, MICHAEL, Sales Mgr., K&E Technical, Inc., Box 165, West Frankfort,

IL 62896

STILLEY, RICHARD, Dir., Midwest Sales, Century Lubricating Oils, Inc., P.O.
Box 161, Marion, IL 62959

STOKER, STEVE, Mgr., MMS, 4325 An-owtree, St.Louis, MO 63128
STRITZEL, DAVE, Dir.-Health &Safety, Old Ben CoalCo., 203 GreenbriarRd.,

Carterville, IL 62918
STROTHMANN, KRIS, Tech. Sales Rep, Kennametal, Inc., Rt.2,1422 N. 25th, Mt.

Vernon, IL 62864
SUBLETTE, WILLIAM F., Sales Mgr., Hemscheidt America Corp., 115 Industry

Dr. P.O. Box 500,Pittsburgh, PA 15230
SUBOLESKI, STANLEY C, A. T. Massey CoalCo.,P.O. Box 26765, Richmond,

VA 23261

SWAN, KENNY, ProductService Rep., Fabick Machinery Co., P.O. Box 760,
Marion, IL 62959

SWINDELLS, DAVID, Reg. Mgr., Thurman Scale, 1939 Refugee Road, Columbus,
OH 43207

TABOR, HOLLIS, Pres., NorrisScreen, 403 S.Wickham Ave., Princeton, WV
24740
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TABOR, LINDY, Pres., Tabor Machine Co., Box 3037, Bluewell Station, Bluefield,
WV 24701

TAIE, DARRELL, Reg. Sales Mgr., Laffey Equipment Co., P.O. Box 16285, St.
Louis, MO 63105

• TAUCHER, R. A., (Retired), Consolidation Coal Co., 20 Patton Dr., Pinckneyville,
IL 62274

TAYLOR, JERRY T., Pres.,Taylor-Atkinson, Inc., P.O. Box 99, BelleRive, IL
62810-0099

TAYLOR, JIM B., SpecialAccountMgr., ContinentalConveyer & Equip. Co., Inc.,
Box 400, Winfield, AL 35594

TAYLOR, JIMM1E, Lab Mech. Exp. Mine, Universityof Missouri, Rolla, 226
McNutt Hall, Rolla, MO 65401

TAYLOR III, LLOYD W.,Central Div.Mgr.,Commercial Testing & Engr. Co.,
16130 Van Drunen, South Holland, IL 60473

TE1SA, EMIL J., R.R. 1, Box 5, Coffeen, IL 62017
TELLE, JIM, Vice Pres., Aaron D. Cushman & Assoc., Inc., 7777 Bonhomme

Ave.,Suite 900, St. Louis, MO 63105
THEYS, TERRY, Engr.Supv., AMAX CoalCo., Inc.,P.O. Box 144, Keensburg, IL

62852

THOMAS, DAVID A.,Sr. Engr., Paul Weir Co., 2340River Road, Suite 203, Des
Plaines, IL 60018

THOMAS, MIKE, Reg. Mgr., Goodyear Tire & Rubber Co., P.O. Box87746,
Chicago, IL 60680

THOMASSON, EDWIN M., Adjunct Assist. Prof.,Southern IL University, Dept.
Mining Engr., RR1, Box399,Carbondale, IL 62901

THOMPSON, ALBERT C, Project Engr.,ConsolidationCoal Co.,35 Mockingbird
Lane, Carterville, IL 62918

THOMPSON, MIKE, Pros., Sesser Concrete Products Co., P.O. Box 100, Sesser, IL
62884

THOMSON, MICHAEL L.,Gen.SalesMgr.,Fosroc, Inc.- Celtite Mining &
Tunneling Div., 150 Carley Court, Henderson, KY 40324

THROGMORTON, DIANE, Coordinator, SIU Coal Research Center, Southern IL,
Carbondale, IL 62901

TIEN, JERRY, Asst. Prof., University of Missouri, Rolla, 226 McNutt Hall, Rolla,
MO 65401

TILLSON JR., CHARLES B., Consultant, 1920 SE 32nd Terr., Cape Coral, FL
33904-4429

TISDALE, JACK, Ace. Invest., Program Mgr., MineSafety & Health Admin., 4015
Wilson Blvd.,Arlington,VA 22203

TISDALE, PAUL L., Dist. Training Specialist, MSHA District 8,501 Busseron St.,
Vincennes, IN 47591

TITUS, TIM, Sales Rep, Brake Supply Co., Inc., P.O. Box 447, Evansville, IN
47703

TOLBERT, DARYL, Maint. Foreman, Kerr-McCee Coal Corp., P.O. Box 727,
Harrisburg, IL 62946

TORBERT, JR., FRANK L., Reg. Mrktg. Mgr., Senstar Capital Corp., 1Oxford
Centre, Suite3650, Pittsburgh, PA 15219

TORRES, JOHNNY P., Environ. Engr., Arch ofIllinois, Inc., P.O. Box 308, Percy,
IL 62272

TOWERS, RICK, Vice Pres., Towers Mine Tool, Inc., Box 133, Christopher, IL
62822
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TOWERS, TOM, Pros., Towers Mine Tool, Inc., Box 133, Christopher, IL 62822
TOWNSEND, RICHARD, Adminis. Mgr., MAPCOCoal Inc., P.O. Box 911,

Henderson, KY 42420
TRACY, BILL, Sales Rep., M&S Fire&Safety, P.O. Box 4348, Evansville, IN

47724

TRAVELSTEAD, CHAS., Pres., Eidson Steel Products, 8301 Broadway SE,
Albuquerque, NM 87105

TRIPLETT, THEODORE L., Civil Engr., TwinCities Res. Center, 5629 Minnehaha
Ave. S., Minneapolis, MN 55417

TRUE, RANDY, Sales Rep, R& H Service &Supply Co., P.O. Box 250,
Carterville, IL 62918

TRUEBLOOD, TED,Pres.,Trueblood Oil Company/Chevron, P.O.Box18,
Farmersburg, IN 47850

TRYCSTAD, JOHN, Gen. Supt., BrushyCrcek Coal Co.,Inc.,4270 N. American
Rd., Galatia, IL 62935

TUCKER, JOHN B.,Sales Mgr.,Conex,Inc.,233Bon Harbor Cove, Owensboro,
KY 42301

TUCKER, RICHARD, Sr. Commications Coord., Monterey Coal Co., P.O. Box 94,
Albers, IL 62215

TUPPER, LESTER H„ Illinois Sales Mgr., Strata Products (USA), Inc., Rt. 4, Box
290, Mt. Vernon, IL 62864

TUREK,STEVE,Branch Mgr., Fabick Machinery Co., P.O. Box 760, Marion, IL
62959

TURNER, JAMES E., IL Sales, American Mine Tool Co., 305 S. Logan, West
Frankfort, IL 62896

TURNER, RICK, Area Mine Mgr., Rogers Group, Inc.,P. O. Box849,
Bloomington, IN 47402-0849

TURPIN,ROBERT, Maint.Supv., AMAX CoalCo., Inc., P.O. Box 144, Keensburg,
IL 62852

TURREL, JOHN D.,Pres., Hydrocarbon Survey, Inc.,R.R. 2, Box 238, Mt. Vernon,
IL 62864

UGO, JOHN A., Sales, Coldwell & Co., Inc., Box 42, Terre Haute, IN 47808
UNAL, DR. AHMET, Assoc. Prof., Southern IL University, Dept. of Mining

Engr., Carbondale, IL 62901
VAN CLEVE, MIKE, Gen. Maint.Foreman,WhiteCounty Coal Corp., P.O. Box

457, Carmi, II 62821
VAN DERVEER, DICK, Exec. Vice Pres., Ocenco, Inc., 10225 82nd Ave., Kenosha,

WI 53142-7737

VAN HOOK, STEVE, Hydrogeologist, Patrick Engineering, Inc., 346TaftAve.,
Glen Ellyn, IL 60137

VAN ROOSENDAAL, DAN, Geol. Engr., Morgan Mining & Environ. Consult.,
Ltd., 3080 Ogden Ave.,Lisle, IL 60532

VANCIL, J.B. (SAM), Asst. Dir., IL Dept.of Mines & Minerals,503E. Main,
Benton, IL 62812

VANWEY, TIM, MachineShop Supv., Lebco, Inc., P.O. Box 656,Benton, IL
62812

VEHIGE, MIKE, Sales Rep., Laffey Equipment Co., P.O. Box 16285, St.Louis, MO
63105

VETTER, Ken, Sales Rep., Falk Corporation, 180 Weidman Rd., Manchester, MO
63021
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VICE, MARI, Geologist, Southern ILUniversity, Dept.of Mining Engr.,
Carbondale, IL 62901

WAGNER, DUANE, Sales, Mt. Vernon Elect., Co., Inc., Harlan Rd., Mt. Vernon,
IL 62864

WALDEN, FRED E.,Land Reclamation Spec., ILDept.of Mines &Minerals, P.O.
Box10197, Springfield, IL 62791-0197

WALKER, CLIFF, Supt, Old Ben CoalCo.,RR, Coulterville, IL 62237
WALKER, DALE E., Vice Pres. Oprs.Surface Mines, Freeman United Coal

Mining Co., P. O. Box 570,Canton, IL 61520
WALKER, PETER, Service Engr., American Longwall, Inc., P.O. Box 102,

Whittington, IL 62897
WALKER, RICK, Asst. MineMgr., AMAX CoalCo., Inc.,P.O. Box 144,

Keensburg, IL 62852
WALL, RONALD B.,Chief Engr.,Freeman United Coal Mining Co., P.O. Box

100, West Frankfort, IL 61520
WALLACE, HARVEY, Sales, Cima Electrical & Mine Services, Rt. 2, Box 320,

Benton, IL 62812
WALLACE,JEFFREY SCOTT, ElectricalMaint. Engr., Old Ben Coal Co., 500 N.

DuQuoin St., Benton, IL 62812
WAMPLER, BILL, Pres., Clinch RiverCorp., Rt. 6, Box60, Tazewell, VA 24601
WARD JR., JOHN, Pres., Ward Oil Co. of Illinois, Inc., P.O. Box112,Springfield,

IL 62705

WARREN, RONALD B., Gen. Mgr.,JennmarCorp., P.O. Box 70, Flora, IL 62839
WATKINS, JERRY, Purchasing Mgr.,WhiteCounty CoalCorp., P.O.Box457,

Carmi, IL 62821
WATSON, BOBBY, Chief Electr. Dotiki Mine, MAPCO Coal, Inc., P.O. Box 128,

Clay, KY 42404
WATSON, CARL, Gen. Mgr., American Mine Tool Co., P.O. Box AG, Chilhowie,

VA 24319

+ WEARLY, WILLIAM L., Chairman of Board, Ingersoll-Rand Co., WoodcliffLake,
NJ 07675

WEAVER, RONALD B., SalesRep., ABC Industries, Inc., Rt. 2, Box 422,
Greenville, KY 42345

WEBB, DAVID L.,Supt.,Freeman United Coal Mining Co.,P.O. Box 31, Virden,
IL 62690

WEBB, DON,SupplySupv., Freeman United Coal Mining Co.,Box 32,
Waggoner, IL 62572

WEBB, JAMES J., Asst. Mine Supt., Planning, Kerr-McGee Coal Corp., P.O. Box
727, Harrisburg, IL 62946

WEBSTER, BRIAN, Sales, Kerco, Inc., P.O. Drawer 665, Madisonville, KY 42431
WEGMAN, BRUCE E., Production Supv., Monterey Coal Co.,507 N. PinOak,

Trenton, IL 62293

WEIBEL, C. PIUS, Asst. Geologist, IL StateGeological Survey, 615 E. Peabody
Dr., Champaign, IL 61820

+ WEIR, CHARLES R., (Retired), 9534 Normandy Ave., Morton Grove, IL 60053
+ WEIR, JOHN P.,Consultant, Paul WeirCo.,333WillowRd., Winnetka, IL 60093

WEISDACK, GEORGE V., Vice Pros., John T. Boyd Co., 400 Oliver Bldg., 535
SmithfieldSt., Pittsburgh, PA 15222-2384

WESTERHOUSE, CHUCK, Sales Engr., Du Quoin Iron &Supply Co., Box 451,
Taylorville, IL 62568
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WHARTON, JERRY, Project Engr., Freeman United Coal Mining Co., P.O. Box
100, West Frankfort, IL 62896

WHEATLEY,CHARLES N., Pres., Sahara Coal Co., Inc., 3 First National Plaza,
Chicago, IL 60602

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

WHITE, BILL, Marketing Mgr., Voith Transmissions, Inc., 25 Winship Road,
York, PA 17402

WHITE, JOHN R., Pres., Hydro Power, Inc., P.O. Box2181,Terre Haute, IN
47802

WIFORD, LARRY, Branch Mgr., TheMine SupplyCo., P.O. Box 2220, Mt.
Vernon, IL 62864

WIGGINS, CONNIE,SafetyMgr.,PeabodyCoal Co., P.O. Box 235D, Marissa, IL
62257

WIKE, SPENCE, Account Mgr., Philippi-Haggenbruch, 7424 W. Plank Rd.,
Peoria, IL 61604

WILBURN, RICHARD L., IL Div. Mgr., Standard Laboratories, Inc., P.O. Box 39,
Freeburg, IL 62243

WILDEN, RICH, Sales Mgr.,North American, RD8, Greensburg, PA 15601
WILKERSON, RALPH W., Reg.Mgr.Safety, Consolidation Coal Co., Box566-Rt.

148 North, Sesser, IL 62884

WILKINSON, KEITH, SalesRep., Brake Supply Co., Inc.,P.O.Box447, Evans-
ville, IN 47703-047

WILKINSON, TAMMY, Sales, Roberts & Schaefer Co., 120 S. Riverside Plaza,
Chicago, IL 60606

* WILL, W. E., (Retired), Peabody Coal Co., 309 Ridgcmont, Collinsville, IL 62234
WILLIAMS, ARTHUR JOE, State Mine Insp., ILDept. of Mines& Minerals, 715

Susan Esther St., Benton, II 62812
WILLIAMS, FRANCINE, SupcrvComm Rel.& Govt. Aff., Freeman United Coal

Mining Co., P.O. Box 1087, Marion, IL 62959
WILLIAMS, J.SCOTT, Pres., Egyptian Energies, Inc.,P.O. Box 127, West Frank

fort, IL 62896-0127
WILLIAMS, MICHAEL G„ Sales, Tricon Metals & Services, Inc., 1540 Lakevvood

Drive, Lexington, KY 40502
WILLIAMS, JR., ROBERT L., Reg. Mgr., Roberts &SchaeferCo.,120S. Riverside

Plaza, Chicago, IL 60606
WILLIAMSON, KEMAL,Gen. Mgr., Cyprus Shoshone Coal Corp., P.O. Box802,

Hanna, WY 82327-0802
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
WILLIS, GENE,VicePres.Sales,Joy Technologies, Inc.,120Liberty St., Franklin,

PA 16323

WILLMORE, WAYNE, Gen. Mgr.,Coal AgeService Corp., RR4, Box 120, West
Frankfort, IL 62896

WILSON, GENE, Project Engr.,J. H. Fletcher&Co.,402 High St., Hungtinton,
WV 25702

WILSON, JOHN W., Chairman, Mining Engr., University of Missouri, Rolla, 226
McNutt Hall, Rolla, MO 65401
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WILSON, LARRY, Mine Supt., Old Ben Coal Co., P.O. Box 637, West Frankfort,
IL 628%

WILSON, ROBERT J.,Chairman, Anixter Wire &CableCo.,4711 Coif Rd.,
Skokie, IL 60076

WINTER, DALE M., Maint. Supv., Arch of Illinois, Inc., RR1,Box 242,
Pinckneyville, IL 62274

W1RAM, V. PATRICK, Supv. Environ. Engr., AMAX Coal Co., Inc., 20 N.W. 1st
Str., Evansville, IN 47708

WOIJECK, DAVID, Indus. Sales Mgr., Mt. Vernon Elect., Co., Inc., 1313 Harlan
Road, Mt. Vernon, IL 62864

WOOD, JULIE, CustomerService, T. J. Gundlach Machine Co.,P.O. Box 385,
Belleville, IL 62222

WOOD, T.C, Vice Pres., Gen. Mgr., Midco Sales &Service, P.O. Box 28729, St.
Louis, MO 63146

WOOD, WALTER, Maint.Foreman, White County Coal Corp., P.O. Box 457,
Carmi, IL 62821

WOODALL, MIKE, TerritorialMgr.,Roland MachineryCo., RR2, Box 220A,
Carterville, IL 62918

WOODRUM, BONNIE, Sec.-Treas., H.C.E. Products, Inc., P.O. Box7556, Cross
Lanes, WV 25356

WOODRUM, JACK, Pres., H.C.E. Products, Inc., P.O. Box 7556, Cross Lanes, WV
25356

WOODS, DAVE, Pres., Twin Mills Timber & Tie Co., P.O. Box 34, West Frank
fort, IL 62896

WOODS, GEORGE, Dean, Mining, Illinois Eastern Comm. Colleges, 1001 E.
Clark St., Marion, IL 62959

WOOLBRIGHT, CHARLES, Vice Pres.&Gen. Mgr.,JoyTechnologies,Inc., P.O.
Box 1269, Mt. Vernon, IL 62864

WOOTON, DAN G.,Gen.Mgr., Operations, MAPCO Coal, Inc., P.O. Box 911,
Henderson, KY 42420

WORKMAN, LINK, Highland Machinery Corp., P.O. Box 218, Mt. Hope, WV
25880

WORSEY, PAUL N„ Assoc. Prof., Universityof Missouri,Rolla, 226McNutt
Hall, Rolla, MO 65401

WOYCHIC, JOHN, Dist. Mgr., Long-Airdox Co., 455 RacetrackRd., Washington,
PA 15301

WRIGHT, RAY, Managing Dir., Frazer&JonesCo., P.O.Box 4955, Syracuse, NY
13215

YAMAGATA, BEN, Exec.Dir., Clean Coal Technology Coalition, 1050 Thomas
Jefferson St., Washington, DC 20007

YANCIK, BRAD, Sales,BetterBelt WiperService, Inc.,P.O. Box 561,
Mulkeytown, IL 62865

YANCIK, JAMES R., Prep. Engr.,Freeman United Coal Mining Co., Box 100,
West Frankfort, IL 62896

YARKOSKY, ROBERT R., MineEngr.,PeabodyCoal Co., P.O. Box 125, Baldwin,
IL 62217

YATES, LARRY, Dir. MaterialsMgt., EasternAssociated Coal Corp., P.O. Box
1233,800 Laidley Twrs, Charleston, WV 25324

YEKNIK, MATT, IndustrySpec, SKF Bearing Services Co., 8686 N.Central Ave,
Phoenix, AZ 85020
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YOCUM, KEVIN L., Asst. Gen. Counsel, Zeigler Coal Holding Co., 50 Jerome
Lane, Fairvievv Heights, IL 62208

YOUNG, DAVID M., Pros., Old Ben CoalCo.,500DuQuoin St., Benton, IL 62812
YOUNG, WILLIAM A., Gen. MineMgr., ConnantMine, Archof Illinois, Inc., Rt.

1, Box 32A, Royalton, IL 62983
ZAMBRANA, MICHAEL, Vice Pres., Zambrana Engineering, Inc., 710 N.Tucker,

Suite 6701, St. Louis, MO 63101
ZYWICKI,ROBERT A., Exec. V.Pres., A-Z Anicom Ind., 3651 Commercial Ave.,

Northbrook, IL 60062-1822



The Sincere

Thanks
of the Officers and Members of the

ILLINOIS MINING INSTITUTE

goto

THE 1993 ADVERTISING COMMITTEE

Larry Steward and Fred Bauer, Co-Chairmen

Fred Bauer

Americoal Services Co.

Lanny Bell
Roberts & Schaefer Co.

Randy D. Brown
Fairmont Supply Co.

Kenneth Creehan
Arch Mineral Corp.

James English
Midstate Coal Co.

Kelly Fiske
Kerr-McGee Coal Corp.

Jim Justice
DuQuoin Iron &Supply

Paul King
Roberts & Schaefer Co.

Bill Noel, Jr.
Long-Airdox Co.

John J. Miller, Jr.
Roberts & Schaefer Co.

Dave Parr
Mt. Vernon Electric, Inc.

John W. Payne
R&H Service 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.

Dorothy Swingle
Amax Coal Co.

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 Mining Institute
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Some exhibitors at the Annual Meeting



TRADE EXHIBITORS

AT THE

1993 ANNUAL MEETING

A.S.P. Enterprises, Inc., Fenton, MO
Alminco, Inc., Lexington, KY
American ExcelsiorCo., 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
Benetech, Inc., Aurora, IL
BerryBearing Co.,Lyons, IL
Centrifugal &Mechanical Ind.,St.Louis, MO
CenturyOils, Inc., Marion, IL
Chevron USA, Inc., Louisville, KY
Cima Electrical & MineServices, Benton,IL
Commercial Testing &Engr. Co., Henderson, KY
Continental Conveyor, Winfield, AL
Corhart Refractories Corp., Louisville, KY
CSE Corporation, Beckley, WV
DuQuoin Iron &SupplyCo., DuQuoin,IL
EagleSeal MineSealant,McLeansboro, IL
Eastern Electric Apparatus Repair Co. Inc., St.Louis, MO
Fairmont SupplyCo.,Mt. Vemon, IL
Fosroc, Inc.-Celtite Mining, Georgetown, KY
GAIConsultants, Inc., Monroeville, PA
Gauley Sales Co., Hico, WV
General Belt Service, Inc., Benton, IL
Gooding Rubber Co., Benton, IL
Goodman Equipment Corp., Bedford Park, IL
Grindex Pumps, Homewood, IL
H.C.E. Products, Inc.,Cross Lanes, WV
Hancor, Inc., Pana, IL
Heintzmann Corp., Cedar Bluff, VA
Henry A. Petter Supply Co., Paducah, KY
Highland Machinery Co., Mt. Hope, WV
Hummer of Naperville, Lisle, IL
IL Dept. ofEnergy &Natural Resources, Springfield, IL
J. H. Fletcher &Co., Morganfield, KY
Jennmar Corporation, Pittsburgh, PA
JoyTechnologies, Inc., Mt. Vernon, IL
Kennametal, Inc., Latrobe, PA
Kerco, Inc.,Madisonville, KY
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Kiefer Electrical Supply Co., Benton, IL
Laffey Equipment Company, St. Louis, MO
Lebco, Inc., Benton, IL
Long-Airdox Company, Benton, IL
Lummez SalesCo., St. Louis, MO
M&SFire Safety, Evansville, IN
Mainline Power Prods. Div. JH Service, Evansville, IN
McJunkin Corp.,Mt.Vernon, II
Mine & ProcessService, Inc., Kewanee, IL
MineSupply Co.,The, Mt. Vernon, IL
Morgantown Machine &Hydraulics, Inc., Nashville, IL
Mt. Vernon Electric, Inc., Mt.Vernon, IL
National MineService 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&H Service &Supply Co., Carterville, IL
Reaco Battery Service Corp., Johnston City, IL
Rimtech, Inc., Westminster, CO
Roberts &Schaefcr Company, Chicago, IL
SlU-Coal Research Center, Carbondale, IL
Sligo, Inc., St.Louis, MO
Sollami Company, Herrin, IL
Standard Laboratories, Inc., Freeburg, IL
Texaco Lubricants, St. Louis, MO
Thurman Scale, Columbus, OH
TriCon Metals &Services, Inc., Lexington, KY
Voith Transmissions, York, PA
Woodruff Supply Co., Inc., Madisonville, KY
Zambrana Engineering, Inc., St. Louis, MO
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Joy Technologies Inc. Mining Machin
ery Division tolal 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 machinerebuilds, 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, maintenance scheduling and
changeouls

Get all the facts from your local Joy
sales representative. Write for literature:
Joy Technologies Inc., Mining Machinery
Division, 4 Industrial Park, P. O. Box
1269, Mt. Vernon, II.

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

JOY TECHNOLOGIES INC.
MiningMacrunciyDivision
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ADVERTISERS

a good
bit better

Let us prove it
Contact:

Kennametal Inc.
Mining and Construction Division
PO Box 231

Latrobe, PA 15650
phone 800/458-3608
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Compliments of

WINIH4 ft ILICTfMCAl.

I
UA01IONVIIII. KV.

INSIDE KY 502-821-2889

OUTSIDE KY 800-735-3726

P.O. DRAWER 665

548 SOUTH MAIN ST.

MADISONVILLE, KY 42431

*^Reaco
** Battery Service Corporation

Service Center One
Rt 1 - Box 48

Johnston City, lL 62951

618/983-5441
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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: 618/435-3554

OTHER LOCATIONS

LOUISVILLE, KY
BEAVER, WV

BIRMINGHAM, AL
ONTONAGON, Ml

PIKEVILLE, KY
PITTSBURGH, PA

PRICE, UT
DENVER, CO

SPOKANE, WA
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compliments of

LONG-AIRDOX CO
OAK HILL, WV 25901

DISTRICT SALES OFFICE & WAREHOUSE

MARION, IL

111
MUMON

111. Amember ol The Marmon Group of companies
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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 and other properties can be offered for any application.

Macwhyte wire rope intended for draglines, shovels and other mining
installations is specifically designed for the loading, wear, bending and
vibrational forces encountered in operation. These ropes incorporate the
best purpose selected materials, are fabricated by skilled 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. ./\msted

DUITRIII
a n a am tn

MACWHYTE® Wire Rope Road, Kenosha, Wl 53141 Tel.:(414) 654-5381
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Compliments of: *) \
"SAFETY is our J
Prime Consideration! f

Gate
Mill

ifla 1

(\frw) KERR MCGEE COAL CORPORATION
~~~~~ COST Of»ICf BOX 7J7 . MABBlSBUBG. ILLINOIS UVl

JOHN BENSON

ELECTRIC COMPANY

Formerly Benson-Wi/imzig, Inc.

LINCOLN
ELECTRIC*

Electric Motors """" "' Electric Motor Controls
and Controls Mining Circuit Breakers Motor Control Centers
Transformers Drum Controls
Switchgear Pressure Switches

1708 N. 8th Street 800-747-7733 St. Louis 63102
(314)421-1200

FAX (314) 421-1202

Electric Motors
New, Used, Bought,

Sold, Exchanged
Huge Inventory
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ADVERTISERS

mcJunkin
CORPORATION

cJ?&t0*xp ytodZc+tty

Pipe, Valves and Fittings
Electrical

Underground Mine Lighting
& Related Equipment

Calvert City, Kentucky
Hwy 282 & Smith Road

800/626-3990
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Stocking Distributor for:

BALDOR

BQ8TO
KOI NTEfViAIOW. NCIfys*

AfeGILL
PRECISION BEARINGS

NORTH AMERICAN INC.

EXALON
JEgpPERMCTEX
^•INDUSTRIAL

ft*"** ™
Deacon
DRESSER

FALK
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ADVERTISERS

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 Goodman.

Goodman Equipment Corporation, 5430 West 70th Place, Bedford
Park, IL60638 USA Phone (708) 496-1188 Telex 6871228
FAX(708) 496-3939

goodman
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Peabody
••COAL COMPANY#

Yesterday
Peabody Coal Company was born in
Illinois over 100 years ago. By 1895,
the cornerstone was firmly laid with the
opening of Peabody Coal's first mine in
Williamson County. More Illinois mines
followed...and still more mines opened..

Today
Peabody's Illinois operations ship 8
million tons annually. The men and women
who mine, process and sell Peabody's
Illinois coal come from a proud tradition,
dedicated to quality products delivered at
a competitive price.
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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 2840 Via Verde

BEARINGS SERVICE CO.
• EVANSVILLE. IN 1607 S. KentuckyAve.
• 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)529-8515

(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 /MAINE/ MARYLAND

MICHIGAN/MINNESOTA/MONTANA/NEW HAMPSHIRE/NEW JERSEY
N. OAKOTA/OHIO/ PENNSYLVANIA/ WEST VIRGINIA/ WISCONSIN / WYOMING
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Problems in
ng and processing
>ffi3ulk materials...
and no solutions?
' - Call MPS...

MINE AND

'PROCESS SERVICE INC.
P.O. Box484/Kewanee, Illinois 61443/309-852-6529
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AMERICAN MINE TOOL

VALENITE INC.

MANUFACTURER

OF

CARBIDE TIPPED TOOLS

FOR MINING AND CONSTRUCTION INDUSTRIES

JAMES E. TURNER, REPRESENTATIVE

ROUTE 1 BOX 9-A
CHRISTOPHER,ILLINOIS 62822

PHONE: (618)-932-3379
FAX: (618)-932-6760

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
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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

"Stocking Distributors
to the Environmental Industry"

'INC.|ia8h»8W0O0flBBBBW8BBM»WW»8BW88aMtttgflflOMWOflflflWaW

1546 FENPARK DRIVE FENTON, MISSOURI 63026

(314) 343-4357 FAX (314) 343-4723 (800) 869-9600

IMPROVEMENT
ASSOCIATION

m con*"
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CEWTRAL ILLINOIS J
PUBLIC SERVICE CO/VTRAfU V

168

Illinois Coal

helping CIPS generate
electricity for you

Coal mmmg is hard work Ana it's
important work, because tno coal
from Illinois' mmos nolps CIPS

make electricity lor over 300.000
customers in central and southern

Illinois.

CIPS is committed to Illinois coal

In 1993. CIPS bought 3 5 rrilfcon
tons ot Illinois coal at a cost ol

almost 127 million dollars' In lact.

about 30 cents out ot each dollar

you paid tor etoctncily went to buy
coal

Using Illinois coal is good lor us
all Coal has an enormous impact

on our economy It helps support

jobs, busmessos. scnoois. even
communities! That's why. at CIPS
wo work hard at supporting Illinois

coal and all it means to the

people ol our state

So. the ne»t time you (Upa
switch, think about where it all

begins right here m the
coal mines ot Illinois
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R&H SERVICE & SUPPLY CO.

Hwy13E.,P.O. Box 250 Rico Supply U.S. 119
Carterville IL 62918 ADiv' ol R&HService &Supply Putney _KY 40865
800/666-6501 273°An,on Rd' PO- Box 278 606/573-6664

Madisonville, KY 42431
502/821-7644

Serving Your Needs

24 hours

s

u

p

p

L

I

E

S

[risafvlli
Dredging Equipment
Submersible Slurry Pumps
Hand Tools - Williams & Proto
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7 days a week
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Donaldson Filters

Rentals
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ESKENAZI & FARRELL

ASSOCIATES, P. C.

175 W. JACKSON BOULEVARD

CHICAGO, ILLINOIS 60604

{312) 939-1664

• • •

"STRUCTURAL ENGINEERS TO THE

COAL INDUSTRY"

M0UK3NE
MINING PRODUCTS GROUP

Manufacturers of

TROLLEY LINE MATERIALS
Complete line including: Expansion Bolts, Hangers
Trolley and Feeder Wire Clamps and Splicers, Fuse Nips,
Sectionalizing Switches, Sliders, Pliers, Hooks, Frogs.

REDipt®and GREEN DUKES® BOLTS (Standards and Specials)
SOCKET HEAD CAP SCREWS (1936 and 1960Series)
MINING MACHINE PARTS • TOOLS
CAR HOLDS, SKIDS, SLEDS, HOOKS • BLACKSMITH
LOCOMOTIVE AND MINE CAR PINS AND LINKS

IM MANUFACTURED Bv DUOUESNE MINE SUPPLY COMPANY

w
n two cross street pittsburgh. pennsylvania 13200
<~ Phone (412) 321-2100"

G quality mine products _since 1919 SSXtSm'

170



ADVERTISERS

GUISTTHERNaSH
MINING CONST, CO,

MINING INDUSTRY CONSTRUCTION

UNDERGROUND-SHAFTS, SLOPES, TUNNELS, DEVELOPMENT

SURFACE-MATERIAL HANDLING SYSTEMS, STEEL ERECTION,

PLANT MAINTENANCE

2150 Kicnicn Avenue St. Louis, Missouri 63121 314-261-4111
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Crown
INDUSTRIAL ,
TZZH7WI77*:

LIFT TRUCKS • SCRUBBERS • AGVS

«s?

/
t>

AUTHORIZED MINE PRODUCTS DISTRIBUTOR

SPECIAL MINE SERVICES West rrnnkfort, IL 618-932-2151

CROWH BATTERT MFG. CO., Fremont, OH 43420, 419-334-7181

PE & C. Inc.
Engineering — Consulting

Systems — Components
for the

COAL HANDLING

& PREPARATION INDUSTRY

with

many years of experience

700 East Jefferson, Suite "C"
Pittsburg, Kansas 66762

Ph. 316-232-6400 FAX 316-232-2038
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MINE SAFE
S&ct/iomcs

Sturgis, Kentucky

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

"Communicator" mine communications
EQUIPMENT MANUFACTURER

CONSPEc

1969-1994
^5 Vears of Ser*<*

DISTRIBUTOR and

FACTORY SERVICE CENTER

SAFTRONICS
SOLID STATE MOTOR CONTROL

TRIPLETT

METER DISTRIBUTOR

fining Industry
REPAIR & CALIBRATION

Services
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LOOK
TO NALCO

FIRST...
...to improve your operation's profitability and
efficiency. Nalcocan help decreaseyour 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 beforethey 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
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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
Division Manager

Doug Ralph
Sales Coordinator

Shop: 618327-3095
FAX: 618 3274211

wmmsm TIMBER

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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Stanley-Proto
Industrial Tools

Michael Steinke

30 Great Lake Dr.

St. Peters, Missouri

314-928-1596
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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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KEEP THINGS MOVING,

count on SEMCOR and Scandura for

USFLEX Rubber Belting and
Goldline PVC Belting

SEMCOR
5432 HIGHLAND PARK DRIVE

ST. LDUIS, MD. B3110
PHDNE (3 14) 371-4777

Linking Product and Customer.

"With Compliments"

Workman Developments
Forks-of-Coa1 Industrial Park

Alum Creek, West Virginia 25003

Telephone: (304) 756-9901
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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.

4GOOD/YEAR

181



ILLINOIS MINING INSTITUTE

m
FREESEN INCORPORATED

316 South Pearl Bluffs, Illinois 62621

217-754-3304

m HEAVY CONSTRUCTION SERVICES

SPECIALIZING IN EARTHMOVING

COAL AGE SERVICE

CORPORATION
P. O. BOX 250

WEST FRANKFORT, ILLINOIS 62896

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

EXPERIENCED REBUILD AND REPAIR OF
MINING EQUIPMENT

CUSTOM DESIGN OF SPECIALTY ITEMS
TO MEET YOUR NEEDS
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Kl€f€fl

OUR BUSINESS . . .

IS KEEPING THE

MINES IN BUSINESS . . .

BY PROVIDING QUALITY

ELECTRICAL PRODUCTS

GENERAL OFFICES • PEORIA, ILLINOIS 61602
ILLINOIS WATS LINE 800/322-5338

BRANCH OFFICE • BENTON, ILLINOIS 62812
ILLINOIS WATS LINE 800/642-2471
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ft. L. L€€
CORPORATION

DIESEL YOU CAN COUNT ON

The A.L. LEE COR POR ATION is pfcud lo present
the A.L. LEE GATOR and the GATOR - AIDS. This
unique Multi-Purpose Vehicle (MPV) includes the
lugged, field-proven.Gator IIand a series ol inter
changeable modules and trailers. The GATORis
equipped w.th hinged torks designed to handle the
personneland skidmodules shownhere. Ahydraulo
power tako-ch is a standard leature.

The A.L. LEE GATOR and GATOR-AIDS a:o

atfordable and applicable to every underground
coal operation - large or small. Call (or an on-site
demonstration.

The GATOR II MPV drlvo Ireln conilili ol • 58 H.P. MSMA certllied engine, a 2 or 3 speed power shllt
trensmlsilon end a planetary roar axle.

Action Card No. 46

GOOSENECK TRAILER with 90' maneuverability alao available aa
high capacity mantrlp

WEST VIRGINIA

P.O. Box 99. Lester, wv 2S665
3047934-5351

Telecoper Ne. 33*931-5358

ILLINOIS

P.O. Bex 2370. ML Vernon. IL 62564
616242-6055
Telecopier No. 616242*036

QUALITY MINING EQUIPMENT SINCE 1973
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Plate Feeder ^*7^w/w

Kanawha Feeders are now being utilized in 20 states
and Canada.

Kanawha Feeders forover 50 years,
have served the coal Industry as a
dependable, efficient, economical I
unit for feeding various materials |
in controlled quantities, and for J
unloading from bins, hoppers, J
storage silos and storage
piles.

• Tailor-made for the application In alza and capacity
•All antl-frictlon — this includes the drtva anna and drive shaft

bearings
• Rollers with roller bearings require no future lubrication
•Replaceable type high carbon wear bars for the rollers
•Flywheels on each end of drive shaft provldo Inertia
•Adjustable stroke on all Feeders by uss of s manual, easily

adjustable boltedondamp device
•Driven sprocket ring assembly bolted on flywheel and easily

maintained

•Seal strips on sides and back-stainless steel end UHMW Plastics

KANAWHA
PHONE:

04/342-6127

MANUFACTURING COMPANY
FAX:

304/343-'
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Frazer & Jones Company
Supporting

the American and Canadian
Underground Miner

All products made in America

mm
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
186
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CMS
•mmm
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 help you 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
146 President Street St. Louis, MO 63118

314/894-1711 FAX: 314/894-7867
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VC Series
•VC-48

•VC-56



B
O

L
T

IT
B

E
T

T
E

R
W

IT
H

^
^
e
n

n
m

a
r

A
n

o
th

e
r

im
p

o
rt

a
n

t
J
e
n

n
m

a
r

d
ev

el
o

p
m

en
t.

v
1

9
"
x

9
"

>
*

D
o

n
u

t-
E

m
b

o
s
s
e
d

P
la

te
s.

r
-

r
- z o 1

—
.

C
O

>
—

.

Z •—
•

z d —
i

Z c H



Je
n

n
m

a
r

te
ch

n
o

lo
g

y
h

a
s

d
ev

el
o

p
ed

tw
o

9
"
x

9
"

d
o

n
u

t-
em

b
o

ss
ed

p
la

te
s

to
h

o
ld

th
e

ro
o

f
a
n

d
d

is
tr

ib
u

te
th

is
lo

a
d

o
v

e
r

a
b

ro
a
d

e
r

ar
ea

.
O

n
e

p
la

te
is

ra
te

d
fo

r
m

in
im

u
m

bo
lt

-
lo

ad
of

20
,0

00
lb

/f
o

rc
e;

th
e

o
th

e
r

is
ra

te
d

a
t

35
,0

00
lb

/f
o

rc
e.

T
h

es
e

em
b

o
ss

ed
p

la
te

s
ar

e
d

es
ig

n
ed

fo
r

u
se

w
it

h
Je

n
n

m
a
r

h
ig

h
-s

tr
en

g
th

b
o

lt
sy

s
te

m
s

in
cl

u
d

in
g

:
(1

)
to

rq
u

e
te

n
si

o
n

re
b

ar
(2

)
p

at
en

te
d

IN
ST

aL
™

I,
II

,I
II

S
y

st
e
m

s
(3

)
p

at
e
n

te
d

C
o

m
b

in
at

io
n

B
ol

t™
S

y
st

em
.

Je
n

n
m

ar
9

"
x

9
"

p
la

te
s

of
fe

r
th

es
e

im
po

rt
an

t
ad

v
an

ta
g

es
:

•
H

ig
h

st
re

n
g

th
,

lig
ht

w
ei

gh
t,

lo
w

pr
of

il
e,

un
if

or
m

em
b

o
ss

m
en

t
w

it
h

d
ee

p
co

m
p

re
ss

io
n

ri
ng

ar
o

u
n

d
bo

lt
h

o
le

p
ro

te
ct

ro
of

bo
lt

h
ea

d
•

D
is

tr
ib

u
te

s
ro

of
bo

lt
lo

ad
ev

en
ly

in
al

l
d

ir
ec

ti
o

n
s

an
d

w
ill

n
o

t
b

u
ck

le
or

d
o

g
-e

ar
d

o
w

n
u

n
d

er
hi

gh
-l

oa
d

c
o

n
d

it
io

n
s

•
M

an
u

fa
ct

u
re

d
u

n
d

er
ri

gi
d

qu
al

it
y-

co
nt

ro
l

co
n

d
it

io
n

s
•

T
w

o
he

ad
er

-p
la

te
m

an
uf

ac
tu

ri
ng

fa
ci

li
ti

es
an

d
fo

ur
d

is
tr

ib
u

ti
o

n
lo

c
a
ti

o
n

s

W
hy

h
av

e
a

w
ea

k
lin

k
in

yo
u

r
po

in
t

an
ch

or
sy

s
te

m
?

U
se

J
en

n
m

a
r

9
"

x
9"

h
ig

h
-s

tr
en

gt
h

b
ea

ri
n

g
pl

at
e.

W
ri

te
or

ca
ll

fo
r

co
m

p
le

te
in

fo
rm

at
io

n
.

Je
n

n
m

ar
C

or
p.

,
1

3
3

0
O

ld
F

re
ep

o
rt

R
o

ad
P

it
ts

b
u

rg
h

,
PA

1
5

2
3

8
P

h
o

n
e
:4

1
2

9
6

3
-9

0
7

1

T
e
le

x
:

5
5

9
9

7
9

J
E

N
P

G
H

F
A

X
:

4
1

2
9

6
3

-6
8

0
9

S
al

es
O

ff
ic

es
an

d
P

la
nt

s:
P

it
ts

bu
rg

h,
PA

41
2

96
3-

90
71

;
C

re
ss

o
n

,
PA

81
4

88
6-

41
21

;
R

ee
d

sv
il

le
,

W
V

3
0

4
86

4-
36

01
;

W
in

ch
es

te
r,

K
Y

6
0

6
74

4-
96

00
;

F
lo

ra
,

IL
61

8
66

2-
21

63
;

H
el

pe
r,

U
T

80
1

47
2-

34
36

.

m So ~
i

C
o

r
n

P
c

C
n



ILLINOIS MINING INSTITUTE

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 v/ith export sales to the
United Kingdom, Australia, Singapore,
Colombia, Chile, Mexico and South Africa.

We offer you the unique opportunity ol
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 v/ithin 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.

b5§|
e 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
Evansvillo. IN 47703-0447

Corporate Olfices (812) 467-1000

FAX-lnside Sales Olfice (812) 429-9474
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#8 BRAKE SUPPLY

w&UPruj COMPANY, INC.

P.O. Box 447, 1300 W. Lloyd Expressway
Evansville, IN 47703-0447

brakes, clutches, hydraulics, drivelines. Corporate Offices (812)467-1000
pneumatics, and specialtyPRODUCTS FAX-lnside Sales Oltico (812)429-9474

Major Lines Distributed and Stocked
BRAKE: HYDRAULIC: PNEUMATIC:

Abex Char-Lynn Chicago Pneumatic
Airflex Commercial Shearing Deublin
Bendix

Carlisle

Euclid

Goodrich

Goodyear

Denison

Dyna Power

Enerpac

Fluid Controls

Hannay

Lincoln

Nopak

Norgren
Quincy

Kelsey-Hayes Gresen
Rexroth

Maxibrake Hydreco
Ross

MICO Racine Schrader Bellows

Midland Rexroth TDI Turbostart

Rockwell Simplex WABCO

Wagner Sunstrand

Wichita

CLUTCH:

Tyrone

Vickers

WABCO

SPECIALTY
PRODUCTS:

Aeroquip

Airflex Blackhawk

Borg-Warner
Industrial Clutch

Lipe

DRIVELINE:

Rockford

Bower/BCA

Coffing Hoist
ECCO

Rockford Rockwell Parker Racor

Spicer Spicer Span
Wichita Twin Disc Timken

Also available
such as:

are genuine replacement parts for major OEMs
CAT, Clark, Euclid, Terex, VME, WABCO.

Call js with your OEM requirements today!

1-800-457-5788
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We engineer solutions

HANSON
ENGINEERS

<£ INCORPORATED

geotechnical, structural & transportation engineering
• environmental/waste management • materials

testing • hydrology/hydraulics • wetlands
• airport services

(217) 788-2450

Springfield, Peoria, and Rockford, III., Kansas City, Mo., and Herndon, Va.

Only Helwig offers

Red Top Brushes

Constant Pressure
Brush Holders

Helwig Quick
Disconnect
Terminals

h IHELWI
CRRBON

PRODUCTS, INC.

8900 W Tower Ave. • Milwaukee. Wl 53224-0400 • 414/354-2411 • FAX 800/365-3113
Customer Service 414/354-0886
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Dependable Mining &Safety
Supply Products

HLi
•

Koehler Lighting Products • Femco Communications • FletcherOEM 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

National Mine

Service Company

8
Mining & Safety Supply Division

800N. Bell Avenue. Suite 110
Building VI, Carnegie, PA 15106

(412) 429-0800 • FAX (412) 429-8120
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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

Dntegrity Experience Service
FOR ORDERS S QUOTES 800-882-0133

FAX NUMBER 618-463-1045

3326 EAST BROADWAY • ALTON, ILLINOIS 62002
618-463-0333
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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 Steel Bushings available anywhere.

Wescott Steel Inc.
425 Andrews Rd., Trevose, PA 19047 (215) 364-3636
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STRAEFFER
Sales & Service, Inc.

PUMPS, WATER &
SEWAGE SYSTEMS

The Most Complete Line of Pumps

Serving the Coal Industry for 26 Years

Evansville, Indiana - 812/476-3075
FAX 812/476-5164

West Virginia

Electric
CORPORATION

a Salem company

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
304-363-6900 efficiency.

P. O. Box1587• 2011 Pleasant Valley Road • Fairmont,West Virginia 26554
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PROVEN PERFORMERS

Stamler equipment has been
proven...in more than 4,000

installations around the world.
Backed by more than 40 years ofengineering experience,
Stamler is expert in providingthe equipment to meet the
toughest test your mine can give.

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

Railroad Car Spotters - For loading and unloading
railcars inany bulkhandling operation, a Stamler RailroadCar
Spotter moves railcars quickly and at a lower cost than other
methods.

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

Call Stamler today for more informationand put our proven
performers to work in your mining operation.

^3 I ^% I if I ^_ B^ H 7 The Industry Standard

STAMLER CORPORATION
AN OLDENBURG GROUP COMPANY
Millersburg, Kentucky, U.S.A. 40348-Tel 606-484-3431 • Fax606-484-3336

© Stamler Corporation
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ADV ERT1SERS

Electric Motor Repair

• 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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ILLINOIS MINING INSTITUTE

ASCO

Associated Supply Company

932-3114

200 So. Taft Street

West Frankfort, IL 62896

FAX 618-932-3115

•JMD —Complete Line of Ventilation Systems

SALES • RENTALS • PARTS • SERVICE

FOR ALL YOUR MINING AND COAL PREPARATION
EQUIPMENT NEEDS

CONSTRUCTION MACHINERY CORP.

Marion, Illinois 62959
PHONE: 618 + 993-2299

ILL. WATS: 800 + 642-6606

Allis-Chalmers Crushing & Screening Equipment
Kawasaki Loaders Dart Trucks Allison Transmissions
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ADVERTISERS

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
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Terre Haute, Ind.
812-232-1351

Boonville, Ind.
812-897-3184

Percy, III.
618-497-8311



ILLINOIS MINING INSTITUTE

MTS HAlHTgHAMCf TECHNICAL SERVICES M-M-M PO BOX 9186
A DIVISION OF BOWMAII AND ASSOCIATES. llic7^T"WF"^^ ST.LOUIS.MO.63117

(314) 726-0357 FAX

DESCRIPTION OF SERVICES

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

-Shaft alignment for single and multiple coupling machinery trains.

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

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

-Support foot,sole plate,8. machine rail leveling on original installation or relocation
of rotating equipment.

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

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

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

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

-Plant rotating equipment alignment surveys.

-Other Services:

Vibration Analysis and Balancing.
Ultrasonic Detection.

Infrared Thermography.

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

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

-Gas,steam,and hydroturbines.
-Belt conveyors.
-Coal crushers.
-Fluid drives.
-Boiler feed pumps.
-Ball mills.

-MG sets.

-Air clutches.

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

AVAILABLE 2A HCJSS PER LAV
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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

EddySwm'li
For objocts up to 25 lbs.

EtWyffiorm*l-6
For onsets up to 90 Rk

0g§a5s!a9ft9
3-Step Spindle Alignment

fZl —i—rfT.M;" *—

1 JBJ3 TjtilL,| HI r.lf.="^ ]
ChoClit llllnttl Ol -ay)

Ofiormlnu wing Data ilopa coiracllon

««TttTtt

JZ
Gi»«i linal allgnmvnt movaa

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

• No "MASTERS- required!

• Battery powered totally sale Class 1 Laser.

" Accesories tor horizontal and vertical spindles.
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E0cJ)1tierm,4x
For objects up to 880

PRECUT SS304 SHIMS

FOR MACHINERY ALIGNMENT
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REPRESENTATIVE:

BOWMAN & ASSOCIATES INC

PO BOX 9186

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



ILLINOIS MINING INSTITUTE

®gfe_li~«£0

The Laser Shaft Alignment System
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PROLONG THE UFE OF BEARINGS AND SEALS

REDUCE VIBRATION LEVELS AND DOWNTIME
REDUCE MAINTENANCE COSTS

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

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

• Calculates vertical and horizontal adjustments al
the feet.

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

Also available in INTRINSICALLY SAFEversion

(^©£?fi2_•&«.-;

The Laser

MONITOR
For "ON-STREAM" machinery

Machine expansion (thermal growth)

• PERMANENT OR TEMPORARY

MONITORING OF TWO OR MORE
MACHINERY ELEMENTS.

• CHANGES OF OVER 1/2*

CAN BE MONITORED

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

TURBALIGN®

.j .j

C ( l

0
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Machinery Train
Alignment System

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

data

• Built in printer

OTHER PROGRAM CARDS SOON AVAILABLE:

PERMALIGN' Monitoringol positional changes

NOVALIGN* Measuringllatness, squareness,
roundness with new 4 axis detector.

FFT VIBROSPECT* Vibrationanalysis

PARALIGN* Measuring ol parallelity.



ADVERTISERS

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 OPERATIOHS

INHOUSE AC & DC DRIVE REPAIR

CONTROLLED TEMPERATURE BURN-OUT AND
BAKE OVENS

17.000 LB. DYNAMIC BALANCER
IEEE 429 IMMERSION TESTED REWINDS

UNITY PLUS REWINDS

MAGNETEK

CENTURY

LOUIS ALLIS

INDIANA GENERAL D.C.

UNIVERSAL

BENSHAW

SOLID STATE STARTERS

SAFTRONICS

SOLID STATE STARTERS

'Distributed by Flanders ol Indiana

EQUIPMENT SALES

SQUARE D

MOTOR CONTROLS

AC DRIVE SYSTEMS

CIRCUIT BREAKERS

PROGRAMMABLE CONTROLLERS

TRANSFORMERS

DISTRIBUTION EQPT.

GOULD SHAWMUT

FUSES

FUSE BLOCKS

TAYLOR WIRE DUCT

TOSHIBA
MOTORS

MOTOR CONTROLS

VACUUM EQUIPMENT
AC DRIVE SYSTEMS

PROGRAMMABLE CONTROLLERS"

VACUUM RETROFITS

SIEMENS*
Motors

DC Controllers

PLC's

FIELD SERVICES

FIELD ENGINEERING STAFF

AC S DC DRIVE INSTALLATION

PROGRAMMABLE CONTROL SYSTEMS

SWITCHGEAR RETROFIT

CUSTOM CONTROL SYSTEMS

FIELD BALANCING

VIBRATION ANALYSIS

AC & DC DRIVE SERVICE

FLANDERS ELECTRIC OF ILLINOIS
(618) 993-2681
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ILLINOIS MINING INSTITUTE

Tongue & Groove
block

Phone 253-7808-253-7645

Manufactured By:

Tison & Hall Concrete Product
210 N. COMMERCIAL

HARRISBURG, ILLINOIS 62946

Ml VERNON

IBT, Inc.
601 South 10th Street • Mt. Vernon, IL 62864
Phone (618) 244-5353 • Fax (618) 244-5697

Saving industryforover 45years with quality products and
service... and a "Commitment to Excellence".

• Bearings - Oil Seals - Lubricants
• Power Transmission Equipment
• Electric MotorsandGear Motors
• A.C and D.C. Variable Speed Drives
• Complete Conveying Systems
• GOODpYEAR Conveyor Belting &Hose

Other Branch Service Centers Located in Arkansas, Colorado,
Kansas, Missouri, Nebraska, Oklahoma and Texas
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ADVERTISERS

CAPTAIN MINE

CONANT MINE

DENMARK MINE

HORSE CREEK MINE

KATHLEEN MINE

PREPARATION PLANT

OUR
GOAL-

To be the safest, lowest-cost,
MOST-PRODUCTIVE MINERS

in the world!
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Clean coal is a top priority issue of the '90's and Roberts &Schaefer Company
has the technology to meet the challenge.

No other company has more experience in the areas of coal preparation and bulk
material handling. Since 1903 R&S has completed over 3,000 large scale contracts
in serving the coal mining, mineral and power generating industries.

Contact R&S and benefit from our
expertise in solving coal preparation
problems.

& SCH^EFEF
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ADVERTISERS

PLM
for High Voltage Cable Couplers

e*CELLS,y,

and 515 portable
'couplers with DURA-TUBE
rigid, nonbreakable EPDM

insulators...500 amperes...0-15,000 volts.
PLM high voltage couplers are specilied worldwide lor application in surface
and underground miningand portable high voltage power cable applications.
<! 15-515 couplers give superior electrical and mechanical protection.
Quik-Thread positive 254 turn coupling collar eliminates mating problems
and makes sale. fast, easy connection.

• WalorlightConstruction • Corrosion Resistant Aluminum Alloy
• Positive Built-in "First Make Last Break" Ground Connection
• Lino or Equipmont Mount Typos • Ground Check Circuit Contacts

ELECTRICAL CHARACTERISTICS
No Compound With Compound

Maximum Vollaae Phase-to-Ground 5.5 kV 9 5 kV
I Minute DryWilhstand AC 35 0kVrms 45 0kVrms
6 Hour DryWithstandAC 25 0kVrms 35 0kVrms
15 Minuto DryWithstand DC 650kVaver 750kVaver
Corona Extinction Level 75kVrms. H.OkVrms
Basic Impulse Level 75 0 kVcrest 95 0 kVcrest
Alltests per IEEE Standard 48-1962

Ask lor latest
Bulletin

ADALET-PLM
Energy related products
4801 West 150 th Sircet. Cleveland. Ohio 44135
Phone: 216/267-9000
FAX: 216/267-1681
DIVISION Oc 'HE SCOII S FEI2EB COVW.NV
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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

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 printing service

105mm and 35mm MICROFILM SERVICE

DRAFTING SUPPLIES AND FURNITURE

ALFRED MOSSNER COMPANY • FOR MORE THAN 60 YEARS
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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 lo 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 arc 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 with customer satisfaction, to supply an
economical rope suited to your requirements. It is our
commitment.

Route 3, Oak Grove Industrial Park
Sedalia, MO 65301 816-827-3131
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ILLINOIS MINING INSTITUTE

\ENGINEERING
SEBViGES.INC.

At Stagg Engineering we have built our
reputation on the experience and integrity
of our people and on the quality ofour work.

•Geology • Engineering • Market
Research • Environmental •

Acquisitions • Planning • Valuation

5457 BigTyler Road • P. O. Box 7028
Cross Lanes, WV 25356

Tel. (304) 776-6660 Fax (304) 776-7867

Regional oflices in Denver, Colorado;
Bethlehem, Pennsylvania: and Quito, Ecuador

THE TTHOMPSON GROUP
SERVING YOUR DRILLING NEEDS FROM "TOP TO BOTTOM"

iXj Thompson
LI Inlotnollonoi, Inc.

DRIICO

OINDU3TH1M.

!&< M

"THE TOTAL PACKAGE"

ROTARY ROCK BITS

DRILL PIPE BLASTHOLE

AND "INERTIA WELDED"

ADAPTOR SUBS & STABILIZERS

DOWN-THE-HOLE HAMMER BITS

DRILLING ACCESSORIES

1-800-626-7054

TOOLTCIll

P. O. BOX 656

(502) 826-3751
HENDERSON, KY 42420
FAX (502) 826-3881
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GENERAL BELT SERVICE, INC.

(618)439-3718 Benton, IL 62812

COMPLETE BELT SERVICE

♦Centrally located tor Mid

west Service

♦VulcanizedSplicing

♦ Vulcanized Belt Repair
♦ Rip Repair

♦Belt Resizing, Winding
♦Belt Installation

♦Fully Insured

vi * Pulley Relagglng on or oil tho system
♦ Over Twenty Years Experience with Conveyor Systems
♦ Stato-OI-Tho-Art Technology and Equipment

Let Us Show You How To

Your Belt Budget!!

Call On Us For All Your Belt Needs!

dbCINCO
COAL INDUSTRY CONSULTANTS, INC.

P. O. BOX 4345

WHEATON, ILLINOIS 60189-4345

TEL/FAX: (708)858-8673
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Longwall Shield
Support Systems

and

Hetronic® 200
Electro-Hydraulic

Controls

CORPORATION

115 Industry Drive • P.O. Box 500 • Pittsburgh, PA 15230
412-787-7130 • Telefax • 412-787-7786
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ADVERTISERS

TRULY A GEAR LUBRICANT
DESIGNED FOR SUPERIOR

PERFORMANCE IN

HIGH HORSEPOWER EQUIPMENT

SALES OFFICES

KANSAS CITY, KS
MARION, IL
HUNTINGTON, VW
WAYNESBURG, PA

CENTURY LUBRICANTS
2140 88th Street

Kansas City, KS 66111

215

913-422-4022

618-997-2302

304-523-3716

412-827-3200



ILLINOIS MINING INSTITUTE

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 Dlrkson Parkway 3805 N. Main 630 East Linn St.
Springfield. IL 62702 East Peoria, IL 61611 Canton. IL 61520
Phone: 217/528-5617 Phone: 309/694-3191 Phone: 309/647-3538

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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ILLINOIS MINING INSTITUTE

SIEMENS
Nobody can handle your electrical needs any better!

Power • Control • Distribution • Automation

Siemens Energy
&

Automation, Inc.

1111 Plaza Drive

Schaumburg, IL 60173

(708) 330-4300

218



ADVERTISERS

/A
MINING EQUIPMENT

I j. h. FLETCHER &co.
>I Box 2187
ff Huntington, WV 25722-2187
I 304/525-7811 Telex: 886-411

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
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MARLOW PUMPS Qe

PETTIBONE

¥bobccrt

SULLAIR
rotary screw
compressors

4RINDEX
submersible

pumps

220

Backhoes

Pumps
Cranes

Ringers
Towers

Loaders

Cary-Lifts
Compressors

Manlifts

Mats

Generators

Air Tools

Welders

Buckets

Pickers

Vibrators

the
JE&s&wiy

ennessey-
Forrestal

Machinery
Co.



ADVERTISERS

Connellsville's
been raising
production

Since

MINE SLOPE EQUIPMENT

Mine Slope Hoist Systems

Slope Hoist &Controls

Catenary Rope Supports

Barney Cars

Surface & Mine Level Turnouts

Slope & Knuckle Roller Assy's.

Vertical & Horizontal Sheave Assy's.

Hoist House & Foundations

PORTAL SHAFT EQUIPMENT

Mine Portal Elevators

Emergency Escape Systems

SUPPLY SHAFT EQUIPMENT

Shaft Steel S 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 S Gates

Dump Cleanup Skip Systems

Mine Car Trip Feeders

Mine Car Scales & Car Stops

Mine Car Rotary Dumps

Headframes

Headlrame Sheaves

Skip Hoists & Controls

Equipment That's Engineered, Manufactured and Installed to Fit Your Needs.

TTW7~ Connellsville Corporation
CONNELLSVILLE. PA 15425 D PHONE (412) 628-8000 D FAX (412) 628-0682
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ALLEN LUMBER

COMPANY

Wholesale and Retail

Sesser, Illinois 62884

Phone (618) 625-6235
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c,upreme Quality
JgL

PENNJO"-
^LubricaUO^

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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ARNESCN TMBStCQ
TIES

LUMBER. ROOF
PEMTA TREATED

STEELVILLE,MO. 6956? 51477559
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MEN
"•WORK!

(Yours &Ours)
Gooding people work
hard to keep your
people sup
plied with
the mining
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
— - .un featuring the
™*" HB3DI unique Dayco
Stecko" coupling system—and
thenewest addi- »f**~~Tp*ji
tion to the Dayco '
coupling line,
Bite-The-Wire. Dayco

coupling machines
and power transmis-

sion products, too.
And you can depend on

Gooding design, installation

and service experts to
help solve your

mine equipment
problems.

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

Gooding Rubber Company
1200 S BlakolySi 411 E. Plainliold Rd.
Benton. IL62812 LaGrange.IL 60525

618-435-8104 312-354-2270

Dayco, mining products
as tough as the men and
machines _

55$ DAYCO
Service... our first consideration for more than 50 years.

225



ILLINOIS MINING INSTITUTE

Rite Crete

Concrete Products
Division of Woodruff Supply Co., Inc.

CEMENT PRODUCTS FOR THE COAL INDUSTRY . . .

Manufactures of

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

mortar to construct and seal stopping walls and overcast. A dense
impact resistant sealant with high compressive and flexural
strengths. MSMA Acceptance * 1C 99.

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

pressive strengths as the cementatious products. MSHA Ac
ceptance » IC99/I.

4 Cubic Rite Crete Mine Seal — A special blend of mineral wool and ce
lt, 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. MSHA 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. MSHA Acceptance * IC
99/4. (available cither 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. MSHA Acceptance

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

45 lb. Kite Crete Gunite Mix — Piberglass 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, Sales Representative of Illinois
WE CAN FURNISH ALL YOUR CEMENT NEEDS . . .

PLANT AT Warehouse At

Madisonville. KY Benton, IL

502-825-1392 618-439-9451

502-821-3247
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VVOODRlJl(T SUPPLY CO.

INC.

Benton, Illinois Madisonville, Kentucky
(618) 439-9451 (502)82 1-3247

Aeroquip Hose if Fittings Plastic Pipe If Fittings

Band-It Strapping Material Plymouth Tapes

Bow Saws If Blades ETC Link Belt Roller Chain. Shuttle Car

J.B. Braswell U-Joints Feeder Breaker. Owens If Stamler

Brown Plastic Brattice PVC Pipe 1Tilings

Chain Hoist Red Oxide Paint

Chalk '080 Rome Mining Cable

Clevis Crab Hooks If Slip Hooks Etc Rope Dogs - V-%"

Connecting Wire If Shot Fire Cable Salety Cans — 5 gal.

Crosby Rope Clip's, Etc. Security Light — Quart/ If Mercury

Discharge. Suction If Rock Dust Hose Shawmut Puses

Distilled Water Skirt Board Rubber

Dixon Valve if Couplings SO Cable

Drinking Water Stainless Worm Clamps

Dust Bags. Powder If Tools Bags Steel Pipe - Grooved If Threaded

Electric Chain Saws Steel Shelving If Bins

Electrical Cable Cutters Templeton Renly Mechanical If Hydr. Jacks

Electrical Connectors Track Bolts If Spikes

General Electric Ballast Trolley Splices « Wire Hangers, Etc.

Ciustin Bacon Mechanical Pipe F I tin is Turnbuckles

Hose Conduit if Trolley Wire Gu: rd Union Carbide Batteries If Brake Fluid

Lighting — Mine Machine Headll pit Union Shuttle Car If Feeder Chain

Mechanic Wire Water Dummy Filler Guns

Metal Drain Pipe Wayne Sump Pumps

Mine Rewire Cable SIX Wellman Clutch Disc

Mine Spray Hose West Virginia Armature Company

Mine Vent Tubing Westinghousc Light Bulbs

Mining Machine Parts. Inc. Whitney Blake Telephone Cable-

Haphtha Wire Rope-

Panduit Electrical Connectors Wire Tic

Plastic Drain tile Wood Fiber

Plastic and .lute Brattice ZEP Hand Cleaner

Jim Atterberry, Sales Representative of Illinois

MANUFACTURERS Ot

Shutt eC.rr. Feeder Breaker Flights

Rite Crete Proc nets - Mine Sealent Products
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AIR FILTER AND EQUIPMENT

CORPORATION
Manufacturers Representatives

GENERAL OFFICE & WAREHOUSE

2300 NORTH KNOX AVENUE

CHICAGO, ILLINOIS 60639

(312) 486-8010

•3<wtsi<7 tnc itlining Sfnauslrg

Since 1929

AIR POLLUTION CONTROL EQUIPMENT

CENTRIFUGAL FANS

POWER ROOF VENTILATORS

LOUVERS AND DAMPERS

SOUND CONTROL EQUIPMENT AND ENCLOSURES

AIR FLOW MEASURING STATIONS

HEATING AND VENTILATING UNITS

AIR FILTRATION

CLEAN ROOMS

ENGINE AND COMPRESSOR INTAKES

REPLACEMENT AIR FILTERS

Environmental Specialists

Air Cleaning • Dust Control • Odor Control

Sound Control • Ventilation and Air Conditioning
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ADVERTISERS

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 \£ ^J EZ C3 ^S
Tel: (415) 325-0751 FAX: 415-326-7048 FV *^ "~ ^a_*~

Cable: Krebsengrs-Menlo Park ENGINEERS
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> HSAVY DUTY CHUTS LINING <

Abrasi on & Corrosion Resistant

Lining Materials

(412)563-3122

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. Cal and CH are trademark ol Caterpillar Inc.
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ADV ERTISERS

CENTRIFUGAL SERVICES, INC.
5595 Highway 34 North

Raleigh,II. 62977
PHONE: (618) 260-4050

FAX: (618) 260-4573

1*

WE CAN BE YOUR NEW SOURCE FOR REPLACEMENT PARTS ON THE CMI
CENTRIFUGAL DRYERS. WE OFFER A FULL LINE OF COMPONENTS FOR
THE EB, EB-MODIFIED, EBW A & B, AND VC-48 B & C MODEL DRYERS AT
SIGNIFICANT SAVINGS.

EB-3600 Dryers

Used

EB-Modlfled Dryers
Used

EBW Dryer

Used

EB-3600 Dryer

Rebuilt (Full Ceramics)

EBWB Dryer

New

VC-48B Dryers

Used

LISTED ABOVE ARE DRYERS WE HAVE IN STOCK, READY FOR IMMEDIATE
DELIVERY. WE ALSO HAVE AVAILABLE EXCHANGE COMPONENT
ASSEMBLIES SUCH AS ROTORS, CONES, BASKETS, GEAR UNITS, ETC.

* CALL TODAY FOR YOUR QUOTE *

WE HAVE A DISTRIBUTOR IN YOUR AREA

'Check With Us On All Your Prep Plant Needs'
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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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vcr
MT. VERNON COAL TRANSFER

TheRight Choice

• Located at mile post 828, Ohio River, Mt.Vernon, Indiana

• Direct rail service byCSX

• Capable ofhandling up to 115 car unit trains

• Stockpile space available up to 60,000 tons

• Capable of blending coal

• Transloading capability up to 4,000 tons per hour

• Knowledgeable andexperienced staff to provide youwidi

premiercustomer service

• Close proximity to Illinois, Indiana, andKentucky 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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Ninety years ago, when most people viewed the coal
industry as fragmented, disorganized and unprofitable,
Joseph Leiter saw coal as a diamond in the rough.

I
Zeigler

A

HISTOEY

O
F

PLEASANT

SURPRISES

When most believed the

only good coal was
Eastern coal, Joseph
Leiter declared that

someday Illinois mines

would supply Chicago

and the nation.

And when most laughed
at Joseph Leiter for

leaving Chicago for a

rural coal field in

Franklin County, he quietly constructed Zeigler Mine
No. 1 — and had the last laugh.
In 1902, Joseph Leiter surprised filends and col
leagues by venturing from the safe Chicago haven of
his father, retailing giant Levi Zeigler Leiter. But by
1908, Zeigler Mine No. 1 was the third-largest produc
ing mine in the nation, and within 20 years his coal
was common in 14 Mississippi Valley states, from

Texas to Minnesota.

•

Zeigler's recent past offers a striking echo to those
early days. In 1985, Chairman and Chief Executive

Officer Mike Reilly and President Chand Vyas led a
group ofinvestors in buying out the Chicago-based
Company from its parent — and moving the headquar
ters south to Fairvlew Heights, Illinois.
A

Today, at a time when many are skeptical of coal's
long-term promise, Zeigler subsidiaries continue the
dream as fast-growing, safe, low-cost coal producers.
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And we keep surprising the industry.
A

With Zeigler Coal Holding Company's recent purchase

of Shell Mining Company, our coal producing subsid
iaries now have annual sales in excess of $ 1 billion.

They have recoverable coal reserves of about 3.5

billion tons. And they have an annual production of
more than 40 million tons.

In fact, Zeigler's operating companies now rank as the
nation's largest indepen
dent coal producers — and
the fourth largest overall.

Far more important than

size, though, is the quality
of our people, who possess
the courage, capabilities
and commitment needed

to manage and operate the

best coal companies in the

United States. Through

the finest skill and the

strongest will, they pro

vide the perfect blend of
time-honored dedication

and state-of-the-art

techniques.

We don't think Joseph

would be surprised. Just mighty proud.

ILLINOIS MINES

Old Ben Coal

Spartan Mine,

Sparta, HI.

Zeigler No. 11,

Coultervllle, 111.
Old Ben No. 24,

Benton, 111.
Old Ben No. 25,

West Frankfort, ni.

Old Ben No. 26,

Sesser, 111.

Turris Coal

Elkhardt Mine,
Elkhardt, 111.

Zeigler Coal Holding Company Is based In Falrvlew Heights, HI. Its
subsidiaries Include Old Ben Coal Company, SMC Mining Company,
Franklin Coal Sales Company, Amerlcoal Services Company and
Phoenix Land Company.
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Get up to 20% greater
processing capacity without

giving up separating
efficiency.

Silicon cartxde ceramk involute feed heads.

Thanks to the new Deister HP

27 Series Cyclones, you can Boost
your processing capacity toy as
much as 20% — without losing separating
efficiency.

The secret? Deister uses an involute feed

configuration that reduces the extreme
turbulence found with traditional tangential
feed cyclones. Thisdesign converts the
energy of the cyclone feed to centrifugal
force more efficiently, which allows greater
processing capacity.

For maximum wear reduction, Deister

Silicon cartxde inlet adaptor liners availatXe.

3 offers ceramic-lined feed

\ ~* adaptors and overflows. All
cyclone sizes are available

with ceramic lining, and urethane-lined
cyclones ate offered in 10" and 14" inside
diameters.

In addition to the new HP Cyclones,
Deister will continue to service and stock

parts for its complete line of traditional
classifying and HM Cyclones. Call or write us
for additional information.

Deister HP 27 Series. Available in 10", 14".

20", 24", &28". A new twist in cyclones.

DEISTER
The Deister Concentrator Company, Inc.

PO. Box 1.901 GlasgowAvenue. FortWayne. Indiana46801
(219) 424-5128. Telex 23-2428.

Telefax 219^120-3252.
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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 GOOD? YEAR
Off-The-Road and

Underground Tires

• 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 • MARION • CARMI
Rt 45 SOUTH NEW RT 13W 610 E. MAIN
618-252-8638 618-997-6381 618-382-2349

EVANSVILLE, IN • VINCENNES, IN • NEWBURGH, IN • HENDERSON, KY
OWENSBORO, KY • CENTRALCITY, KY • HOPKINSVILLE, KY

f
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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 1133 West Mill Road 3192 North Shadeland Ave.

Terre Haute. IN 47802 Evansville. IN 47710 Indianapolis, IN 46226
812-232-0156 812-425-1657 317-541-1500

MIDC0 SALES & SERVICE
DIV. MIDCO EQUIPMENT CO.

ST. LOUIS, MO.

314 872-8440

*

REPRESENTING:

GRADALL HYDRAULIC EXCAVATORS
PAYHAULER

PIONEER ENGINEERING

TEREX
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ADVERTISERS

Only the world's
best equipment for

40 years.

m>

": >•.1' i - : : Vo(vo BM—Articulated Haulers
Michigan—Wheel Loaders and Dozers

Euclid—Rigid Frame Haulers

Hydraulic TrackDrills

lliillccli Inc.
•,•••• • . - i

Truck and Crawler Mounted Blasthole Drills

IBARBER-QREENE AsphaltPavers

0 HITACHI Hydraulic Excavators&FrontShovels

-ink-Belt Hydraulic &Lattice Boom Cranes.
construction couiPMENi Hydraulic Excavators

Hi RAO Compaction Equipment

CHRMRIJN Motor Gradersa MOTOR GRADERS

EQUIPMENT COMPANY

40 years supplying the world's best equipmen
Evansville, Indiana Fort Wayne, Indiana Indianapolis, Indiana Louisville, Kentucky Allen, Kentucky

(812)967-6661 (219) 482-8681 (317)247-9126 (602)456-4050 (606)886-1276

Corbin, Kentucky St. Louis, Missouri Lecfedale, Pennsylvania CleariieM, Pennsylvania Nit
(GOBI.628-9440 (314)487-8926 (412)322-1112 (8141765-8500
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ILLINOIS MINING INSTITUTE

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

padqetL
I Conv«yorJ Wters

Walt Urmston
National
Manufacturer's Rep.

OKI PADGETT SYSTEMS
SURERAMIC DISC IDLERS LAST LONGER

2 SIMONS LANE, FAIRFIELD, OHIO 45014
(513) 870-0220
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ADVERTISERS

MINING CONTROLS, INC

NEW OR RECONDITIONED EQUIPMENT

BUILT TO YOUR SPECIFICATIONS

UNIII2ED SUBSTATIONS - PORTABLE AND STATIONARY

UNDERGROUND POWER CENTERS - AC/DC
SECTIONALIZING EQUIPMENT

DISTRIBUTION CENTERS

STARTERS - HIGH AND LOW VOLTAGE

CONNECTION BOXES - 5KV THRU 38KV

TRANSFORMERS - DRY AND OIL-FILLED

POWER FACTOR CORRECTION CAPACITOR SWITCHGEAR -

STATIONARY OR SKID MOUNTED

MSMA APPROVED
LIGHTING SYSTEMS

STANDARD PRODUCTS

• LOAD BREAK SWITCHES

• MINE LIGHTING SYSTEMS
• MINING MACHINE LIGHTS

• GROUND MONITORING DEVICES
- HIGH AND LOW VOLTAGE

' LOW VOLTAGE CONNECTORS

• HIGH VOLTAGE CONNECTORS

• REVERSING SWITCHES

• PERMISSIBLE ENCLOSURES

• PERMISSIBLE PUMP STARTERS

• CABLE STRAIN CLAMPS

AI Mining Controls, Inc. (MCI)

building quality electrical equipment

tot the mining industry is not just a

side lino, it's our business. Out

26,000 sq. ft. facility provides jobs

lot (80) skilled woldets, electricians,

transformer assemblers, engine

ering and other support personnel

who tako great prido in giving our

mining customers tho very best in

equipmont and sorvico.

LOW VOLTAGE CONNECTORS
MO/1000 VOLTS

WE BUY USED ELECTRICAL EQUIPMENT

FAIR PRICES - CALL US BEFORE YOU SELL

r

MIMING CONTROLS

(304) 252-6243P.O. BOX 1141 • BECKLEY. WV 25802 a
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Alabama

SHOOK* FLETCHER
(205)252-5157
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Stonebridge Press, Ltd.
i—z

14 Years of Service

To The

Mining Industry

Safety and Production
Award Programs

X~L

Henderson, Kentucky
502-826-0341
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ADVERTISERS

Patiiki
Setting the Standard
in Illinois Coal for

Safety &Production

M T ± WHITE COUNTY COAL CORPORATION

AT
PATTIKIMINE
POST OFFICE BOX 457 ROUTE 1

CARMI, ILLINOIS 62821
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\ /
HOPCRAFT ELECTRIC, INC.

618-288-7302

608 Glen Crossing Road
Glen Carbon, Illinois 62034

FAX 618-288-7307

Serving the mining industryfor over 50years

/ \

James A. Redding Co.
Sampling Specialists

615 Washington Road Telephone: (412)563-3121
Pittsburgh, PA 15228-1909 FAX: (412) 563-7844
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ADVERTISERS

YJZ
WESTFALIA MINING PROGRESS, Inc.

FULLY AUTOMATED LONGWALL SYSTEMS

Supports
Conveyors, Crushers
Ploughs
Mono Rails

MINING MACHINERY

Continuous Haulage Systems
Belt Storage Magazines
Belt Benders

INDUSTRY

Conveying
Recycling
Crushing and Sizing Technology

HORST R. BERNHARDT

Sales Manager, Midwest

255 Berry Road 103 East Perkins
Washington, PA 15301 Mt. Vernon, IL 62864
TEL: (412) 225-4049 TEL: (618) 244-7278
FAX: (412) 228-2177 FAX: (618) 244-7281

J
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FT
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«
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Frontier-Kemper
Constructors, Inc.
Heavy Civil & Mining Construction

SHAFT SINKING

RAISE BORING TUNNELING

MINE DEVELOPMENT

GROUND FREEZING
P.O. 60X 6548
EVANSVIUE. IN 47719-0548
812-426-2741
TEIEX27-2141 PAX 812-428-0137

WSfifviSw

fHaHtrrnfGJffp Air

P. O. Box 283 Gary Bruce
McLeansboro, IL 62859 President

Bus. 618/643-2588 Res. 618/439-4517
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<XX>
DU QUOIN
IRON & SUPPLY

COMPANY

P. O. BOX 181

SOUTH WALNUT STREET

DU QUOIN, IL 62832
PH: 618/542-5477

FAX: #1-618-542-5470

D Q I
SUPPLY COMPANY

P. O. BOX 451

ROUTE 48-WEST

TAYLORVILLE, IL 62568

PH: 217/824-9413

FAX #1-217-824-3211

MINE, MILL ft INDUSTRIAL SUPPLIES SINCE 1923 - 2 locations to sarva youl

Specializing in Mina Lighting

Hydraulic ft Industrial Hosas

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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MINING ENGINEERING

GEOLOGY

ECONOMICS

VALUATIONS

ENVIRONMENTAL

COAL UTILIZATION

ESTABLISHED 1936

DESPLAINES, ILLINOIS

708-297-3500

CHARLESTON, WEST VIRGINIA

304-343-5980

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

Schroecfer
I N D U S T R I E S

Nichol Ave., Box 72, McKees Rocks, PA 15136 (412)771-4810
Fax (412) 771-1320 Telex 812544 An Alco Industries Company
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STANDARD LflBOBATORI€S, INC.

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
Corporate Headquarters, Sulta 100, 147 1llhAvenue, S.E. Chatlaiton, Wait Virginia 25303

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.

Rim/tuH
Box 128, Junction 13 & 4 Hwy., Marissa, Illinois 62257

Phone 618-295-2326

252



ADVERTISERS

Ch^

CONVEYOR SPECIALTY GROUP

Specialist In

Belt Conveyor Equipment

For The

Mining, Utility & Transportation

Industries For Over 40 years.

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

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

WE SPLICE BELTS

Belt Splicing Fabric & Steel Cable

Belt Changeouts & Installation

Pulley Lagging - 24 Hour Service

Underground Approved

Serving

Mining, Utility & Transportation

BELT SERVICE OF KY., INC.
1311 Bernheim Lane

Louisville, KY 40210
Phone (502) 635-5241 . FAX (502) 634-1090
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HVDRRULIC CVLIRDER RIUSCLE RT THE PUSH 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 power source through a reversing starter.* %to 10 HP motors asstan
dard. Explosion proof through 3 HP. • Any cylinder boresize2" 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 10years ago and have hundreds in operation.

For further information contact:

\\&m wmMMMBmwm
fluid power speciausTs

P.O. BOX 266 • 1890 MANCHESTER RD

WHEATON, ILLINOIS 60187 • PHONE: 708-653-0031
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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.

n •—' ^V
• h— *H(Hv ^v ^v

[Fansteel
VR/Wesson- Lexington
lilse road, lexinglon. kenlucky 40575

606-252-1431
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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 reliabilityand availability...
simplified maintenance for minimum downtime...

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

contact Roland Machinery Co.

Springfield. IL
217-789-7711

Hazelwood. MO
314-731-1330

Lako In The Mils, IL
708-658-6645

Cortcrvillo, IL
618-985-3399

Columbia. MO
314-443-1441

Bo'ingbrook. IL
708-739-7474

KOMAl'SU

Polmyra. MO
314-769-2056

Capo Girardeau. MO
314-334-5252
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ILLINOIS MINING INSTITUTE

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,
wo recommend the American "13"
Series (capacities up to 6 tons per
hour). Also available with new
Sampling Hopper.

Type "AC" for reducing egg and
nut to domestic stoker siies. Tfiit
crusher produces a product con
taining no oversixe 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

258



ADVERTISERS

HAUHINCO
HIGH PRESSURE PUMPS

Midwest Service Center

Rt. 5, Box 21
Marion, IL 62959
Phone (618) 993-5399
Fax (618) 993-8403

Hmiliiimn
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MSHATp&frlPSGRIN
IWide range of dewatering and sludge pumps
ICapacities up to 30HP-250ft- 1650GPM
ILight weight, good portability
IStandardized designed - gives you good availability
of parts and simple service

ITough outside - corrugated steel outer casing
ITough inside - nitrilewear parts and Chromium
steel alloy impeller

GRINDEX

1137 West 175th Street, P.O. Box 920, Homewood. IL 60<130
Telephone 708/957-9988 Fax: 708/957-8820
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Southern

Illinois

Retreading

O.T.R. I It Truck

• Industrial •

Fleet Specialists
»Competitive Pricing
»One Shop to Satisfy All Fleet Needs
»Surveys Taken
»Scrap Reports for Cost Analysis
»New Available: General • Michelin

• Firestone • Toyo • And Others

Enjoy the $avings of
Stock Rotation

HWY 51 So.

P.O. Box 119

Du Quoin, IL 62832 (618) 542-4741
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SEAMLESS
SE RVICE

Meeting allcustomer 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.

KUPPLY COMPANY

P. O. Box 1388. Ml. Vernon. II. 62864 (618) 244-5344

EXCELLENCE IN DISTRIBUTION"-

There's noslopping US.
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,**cgood/year Petter Supply Go.

AND

. . 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

AIR AND MULTI-PURPOSE HOSE

INDUSTRIAL

HOSE

POWER

TRANSMISSION

PRODUCTS

MATERIAL HANDLING HOSE

CHEMICAL TRANSFER HOSE HYDRAULIC DREDGING

FOOD HANDLING HOSE PETROLEUM HOSE

BLAST HOSE TANK TRUCK

DOCK HOSE
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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 yourequipment and are available 24 hours a day to serve you. For
a complete list of productsand services, call or writeanyof these Bearing
Headquarters locations:

ILLINOIS

Alton

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

Decatur

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

MISSOURI

Mt. Vernon

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

St. Louis - West

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

INDIANA

St. Louis - South

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

Evansville

(812)423-5615
Indianapolis

(317)545-2411

IOWA

Jeffersonville

(812)282-06911

Keokuk

(319)524-1665
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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.
Consolitlalion Coal Co.
Mid-Continent Region
St. Louis. MO 631H

(311) 273-2300

ADVERTISERS
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GEORGIA IRON WORKS

Wherever you find the world's
toughest slurry pumping jobs, you'll find
GIW Solids Handling Pumps

GIW* was established m 189) and
began building pumps lor the Florida
phosphate industry in 1914 Today GIW
solidshandlingpumpsservo manyother
majormining industriesthroughout the
world

Every GIW pumpis designed andbuilt
to handle the toughest material, day m
and day out.withmaximum reliability and
minimumoperating costs. That's what is
needed inthe mining industry, and that's
whyGIWpumpsare working everyday -
mthe phosphate, ironore, copper, nickel,
molybdenum, coal, power, dredge, and
sand and gravel industries

Ttvnk of it - reLabte service to over
20 basic mining industries on six
continents Thafsdependabthty-GIW
DEPENDABILITY- tor over two-thirds
of a century!

GIW INDUSTRIES, INC.
5000 Wrightsboro Road
Grovetown, Georgia 30813-9750
(706) 863-1011 Telex 545-457
(FAX) (706) 860-5897
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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

{£!/• &JKAW OSTKXCOMBWf

Fosroc Inc.

Celtite Mining & Tunneling
Division

150 Carley Court
Georgetown, KY 40324
Tel: 502-863-6800
FAX: 502-863-6805
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Ready Drilling
Company
Test Drilling

&

2", 3", 6" Coring
Dale Ready

Box 201-B, Rt. 1
Mason, Illinois 62443

(618)238-4306

PtaJ TABOR MACHINE

"The Vibrating People"

MANUFACTURERS OF VIBRATING SCREENS AND RE

PLACEMENT PARTS FOR ALL TYPES OF VIBRATING

SCREENS.

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

304-327-2431
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m
STOCKS...

Electrical & Electronic
Wire & Cable, Voice & Data

Equipment and
Telephone Apparatus

We have it all!

A«IME
Wiring Systems Specialists

Data «Voice «Video • Energy

(314) 423-6161
1-800-325-4094

9449 Aerospace Dr., St. Louis, MO 63134

01992 Anixlor Bros., Inc.
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J. H. Williams Industrial Products
ProvidingQualityHand Toolsto the CoalMine Industry for over 100 years

P.O. Box 7577

Columbus, Georgia 31908

Phone: 706-563-9590 FAX: 706-561-0061

Robert J. Slivinski

Sales Representative
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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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LIS The Levinson Steel Company
P.O. Box 341 • Greenville, KY 42345

502/388-3971

502/338-5617 FAX No.

THE LEVINSON STEEL COMPANY
Plate: A-36, T-1 (A-514), Corten, AR360, AR400, AR500, Floor Plate

SHEETS, BEAMS, ANGLES
CHANNELS FLATS & ROUNDS

Pipe — New & Used
1/8-IN TO 48-IN.

Expanded Metal and
Bar Grating —Tubing

Used &Surplus Material
ol AllTypes

COLD DRAWN ROUNDS &
SQUARES 1018, 1045, 4140

Shearing, Sawing,
or Flame Cutting

CRANE SERVICES PROVIDED

CALL TOLL FREE 800/462-2377

When Quality
and

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
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sug*
STEEL

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

INDUSTRIAL LINES

AMES SHOVELS
BLACK & DECKER TOOLS (AIR-ELECTRIC)

SPROCKETS & CHAIN
C & M HOISTS

FASTENERS
IMPERIAL BRASS FITTINGS

INTERLAKE STRAPPING PRODUCTS
JACOBS CHUCKS

LUFKIN TAPES 6 RULES
NICHOLSON FILES. HACK AND BANDSAW BLADES

NORTON. ABRASIVE. WHEELS
OSBORN BRUSHES

OSTER THREADING MACHINES
PORTER BOLT CUTTERS

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

REED VISES & PIPE TOOLS
RIDGID PIPE TOOLS

SCHRADER AIR PRODUCTS
SIMPLEX JACKS

STARRETT TOOLS
VEEDER ROOT COUNTERS

WILLSON SAFETY EQUIPMENT
WILTON CLAMPS. VISES. MACHINERY

WIRE ROPES. BLOCKS, FITTINGS
YALE HOISTS & TROLLEYS

LIG*
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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COMMERCIAL TESTING & ENGINEERING CO.
EXECUTIVE OFFICES: 1919 S. HIGHLAND AVE., SUITE 210-B. LOMBARD. IL60148

•

since i«m

COAL SAMPLING AND ANALYSIS

A COAL WASHABILITY REPORTS

A PREPARATION PLANT PERFORMANCE TESTS

A COAL CARBONIZATION ASSAYS

A ENVIRONMENTAL TESTING

OVER 50 BRANCH LABORATORIES THROUGHOUT
THE UNITED STATES

IN ILLINOIS, INDIANA AND KENTUCKY
South Holland, IL Henderson, KY
(708) 331-2900 (502) 827-1187

Compliments of

COURSON CORING & DRILLING

R. R. 1 Box 38A

St. Peter, Illinois 62880

274



ADVERTISERS

•• !• . ...:::•. .

. , . . ••..'.. v.-. ring I
I • ••-.'• • ..•

: • t the 28
. • •

3850 Ions, while advancing over 600
loot, were produced In one shift thai broke
tho previous record o! 3660 tons.
30 - Ions per minute average loading ralo.
Tripled production when compared lo .. "*
some competitive machines the
2810 has replaced.
98 average
availability in a
radio-scrubber JiT;
configuration vf^Sf
without an on-board
operator station.

EIMCO
A Tamrock Company

2030 Pleasant Valley Road • Fairmont. WV 26554 • 304/363-7700 • TELEX: 62895344
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Farrar Pump & Machinery Co,

1701 S. Big Bend Blvd.
St. Louis, Missouri 63117

GORMAN-RUPP

"EVERYTHING IN PUMPS"

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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When dependability is your objective
Continental Conveyor is your company.

ADVERTISERS

a
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ADVERTISERS

Put an end to
costly concrete stoppings.

Jack Kennedy standard steel
stopping system is effective,

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

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

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

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

Jack Kennedy
Metal Products & Buildings, Inc.
P.O. Box 38 Taylorville. Illinois 62568
Phone (217) 287-7231 • FAX(217) 287-7232
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pache
• HOSE & BELTING. INHOSE & 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", 11/4", 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

MSHAConveyor Belt - Mfg. 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
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Birmingham Bolt Company

Marion Division

809 Skyline Drive
Marion, Illinois 62959

(618) 993-2611

*

Birmingham Steel Corporation
P.O. Box 1208

Birmingham, Alabama 35201
(205) 985-9290

* * *

SPECIALIZING

IN ALL

MINE ROOE SUPPORT

PRODUCTS
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GAULEY SALES company
1202W. Blakley
Benton, IL 62812

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

Specialists in
Replacement Parts

For Underground Mining
Equipment for

Over Thirty-Five Years

"Our tradition is quality and service"

Other Locations

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

24-Hour Service
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In Central Illinois see

capItol
MACHINERY

Sales • Rentals

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

FAST TURNAROUND TIME
FLAT RATE PRICING

Four Convenient Locations

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

Champaign
1-74 and Lincoln Ave. Rock Falls
Champaign, IL 61820 West Route 30
(217)359-1671 Rock Falls, IL 61071

(815) 625-8774
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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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Motor Skills
We've /
got 'em

In IllinoisMiningCountry your total source
(or 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 Illinoisminingsite.

DIE/MVE engineers can inspect and repair
your electro-mechanical equipment on-site, or carry
your equipment to the nearest DIE/MVE center for
repair and return it to your operation last.

Decatur/Mt. Vernon Industrial Electric is a

distributor lor most of the electro-mechanical

equipment you use now. So you should never suffer
a delay while waiting for parts.

For complete, dependable, electro
mechanical service.. .your total source is Decatur/
Mt. Vernon Industrial Electric.

<A/C Motor Repair and Testing

Mush and Form Coil Rewinding
Surge. High Pot and Megger Testing
Full Voltage TestThru 4160V

< DC Motor Repair and Testing

Field Interpole and Armature Rewinding
Surgeand High Frequency Testing
Full Voltage Testing Thru 500V

< Mechanical Service

CompleteMachine Shop
IRO Analysis/Dynamic Balancing
200T Horiiontal Press • 30T Crane Bay

1 24-Hour Service

DECATUR/MT.VERNDN
industrial electric

YOUR
TOTAL ELECTRO-MECHANICAL

SOURCE

DECATUR Industrial Eloclric

MT. VERNON Elect!*

1500 N 22nd Slioel • Deca'.ui. Illinois 62525 • 1-800-252-1598 • 217-128-6621
1313 Harlan Road • Ml Varnon. Illinois62B&4• 1-800-233-8830 • 618-244-1212
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TABOR-THANE the ultimate modular screening system

We know the profitability
of your operation strongly
depends on the life of your
screens. Panels that wear

out or break during opera
tion causes lost production
and increased maintenance,
including material and labor
costs.

Norris Screen has spent
more than two years re
searching and developing
different materials other than

Stainless Steel, for their
screens.

Tabor-Thane modular-

screen panels of Polyure-
thane, Nitronic Alloy or 304
Stainless Steel, is complete
with the patented Tabor-
Thane locking system for
positive hold and ease in
removal.

The Tabor-Thane modu

lar system eliminates steel
hold down bars and dams

having rusted bolts, hard to
remove, and replace.

The Tabor-Thane system
comes complete with inter-
gal dam on the polyurethane
and individual one foot long

NORRIS SCREEN & MANUFACTURING, INC.
614 S. WICKHAM AVENUE

PRINCETON, WV 24740

PHONE: (304) 487-2478

286

replaceable wedge lock
dams for the Nitronic and

StainlessSteel Tabor-Thane

Panels.

Norris Screen and Manu

facturing, Inc. has always
maximizedourefforts 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



ADVERTISERS

ZMO^OLE

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 Evnerfyervcy Service/

812-897-2900 • FAX:812-897-2686 • Toll Free: 1-800-258-5258

MTI QUALITY - ALWAYS COST EFFECTIVE
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NAYIM...
ThePipeYou Can Count On

Fbr Total Service

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

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

For abrasive service such as dredging, sand and gravel conveying and
tailings, product or slurry lines, Naylor can 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 14gauge to 54 " wall, Nayloroffers a complete lineof
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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In Service To

Illinois Coal

NORFOLK SOUTHERN

CORPORATION
NORFOLK, VIRGINIA

and

POCAHONTAS LAND

CORPORATION
BLUEFIELD.W.VA.
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ADVERTISERS

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

[304] 255-0537
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Offering A Complete Line
Of Mining Supplies

Flygt Submersible Pump & Repair Center
• Peabody ABC Ventilation Tubing-Rigid and Flexible,

Brattice Cloth, and Ventilation Fans
• Wilden Pumps and Parts
• Steel Pipe and Fittings
• Hughes (McSweeney) Twist Lock Drill Steel
• Williams Hand Tools

• Dayco Industrial and Hydraulic Hose and Fittings
• Trident Hydraulic Adapters
• Dixon Hose Fittings
• Victaulic Couplings and Groove Fittings
• Leschen Wire Rope and Slings
• Hartzell Ventilation Fans

• Electrical Wire, Cable and Electrical Tape
• Campbell and Crosby Chain and Fittings
• Mining Boots and Clothing
• Valves and Fittings
• Eaton and Harrington Hoists
• Collins Miners' Axes
• Ames Shovels

• Varel Mfg. Mining and Oil Field Bits
• Enerpac Hydraulic Tools

"WE WANT TO SERVE YOU"
618-242-2087

1703 Shawnee, Mt. Vernon, IL 62864
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ADVERTISER PRODUCTS AND SERVICES INDEX

Building Materials and Construction

A.S.P. Enterprises, Inc., p. 167
Air Filter & Equipment Corp., p. 228
Allen Lumber Company, Inc., p. 222
American Excelsior Co., p. 251
American Mine Tool Division, p. 166
Anixter Bros., Inc., p. 269
Arneson Timber Co., p. 224
Capitol Machinery Co., p. 283
Connellsville Corporation, p. 221
Duraline, Inc., p. 230
Gunther-Nash Mining Construction Co., p. 171
Hennessey-Forrestal Machinery Co., p. 220
J. H. Williams Industrial Products, p. 270
Jack Kennedy Metal & Building Products, Inc.,p. 279
Kanawha Manufacturing Co., p. 185
Michigan Industrial Hardwood Co., p. 272
Naylor Pipe Co., p. 289
R&H Service & Supply, Inc., p. 169
Ritecrete Concrete Products, p. 226
Tison & Hall Concrete Products, p. 206
West Virginia Electric Co., p. 196
Woodruff Supply, Inc., p. 227

Contractors and Professional Services
(consultants, engineers, drilling, etc.)

Anixter Bros., Inc., p. 269
Baker-Bohnert/Service Group, p. 253
Belt Service of KY, p. 253
Bowman & Associates, Inc., p. 202, 203, 204
Coal Industry Consultants, Inc., p. 213
Commercial Testing & Engineering Co., p. 274
Courson Coring & Drilling, p. 274
Deister Concentrator Co., p. 236
Eskenazi & Farrell Associates, p. 170
Frontier-Kemper Constructors, Inc., p. 248
General Belt Service, Inc., p. 213
Gunther-Nash Mining Construction Co., p. 171
Hanson Engineers, Inc., p. 192
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Contractors and Professional Services, cont'd.
Hennessey-Forrestal MachineryCo., p. 220
Long-Airdox Co., p. 156
Mine & Process Service, Inc., p. 165
Mossner Company, Alfred, p. 210
Paul Weir Company, p. 250
PE & C, Inc., p. 172
Ready Drilling Co., p. 268
Roberts & Schaefer Co., p. 208
Southern Illinois University -Coal Research Center, p. 271
Stagg Engineering Services, Inc., p. 212
Stamler Corp., The, p. 198
Standard Labs, p. 252
West Virginia Electric Co., p. 196

Electrical Equipment
(supplies, motors, cables, lamps and repairs)

ADALET, Inc., p. 209
Amercable, Div. of Associated Materials, Inc.,p. 240
American Pulverizer Co., p. 258
Ashby Electric Co., Inc., p. 199
Berry Bearing Co., p. 164
Crown Battery Mfg., p. 172
Du Quoin Iron & Supply Co., p. 249
Dukane Mining Products Group, p. 170
Fairmont Supply Co., p. 262
Flanders Electric of Illinois, Inc., p. 205
Helwig Carbon Products, Inc., p. 192
Henry A. Petter Supply Co., p. 263
Hopcraft Electric, p. 246
Hydro-Power, Inc., p. 238
IBT, Inc., p. 206
Industrial ElectricSupply & Motor Repair, p. 194
John Benson ElectricCo., p. 158
Kerco, Inc., p. 154
Kiefer Electrical Supply Co., p. 183
MainlinePowerProducts Co., Inc., p. 242
Mcjunkin Corp., p. 159
Mine Supply Co.,The, p. 292
Mining Controls, Inc.,p. 243
Mohler Techology, Inc., p. 287
Mt.Vernon Electric, Inc., p. 285
National Mine Service Co., p. 193
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Electrical Equipment, cont'd.
Ocenco, Inc., p. 179
Power Torque, Inc., p. 160
R&H Service&Supply, Inc., p. 169
Reaco BatteryService Corp., p. 154
Siemens, p. 218
West Virginia ElectricCo., p. 196
Woodruff Supply, Inc., p. 227

Mining and Industrial Supplies

A.S.P. Enterprises, Inc., p. 167
ABCIndustries, Inc.,p. 180
American MineToolDivision, p. 166
American PulverizerCo.,p. 258
Anixter Bros., Inc., p. 269
Arneson Timber Co., p. 224
Associated Supply Co., p. 200
BeltService of KY, p. 253
Berry Bearing Co., p. 164
BrakeSupply Co., Inc., p. 190,191
Century LubricantsCo.,p. 215
Coal Age ServiceCorp., p. 182
ConnellsvilleCorporation, p. 221
Du Quoin Iron & Supply Co., p. 249
Dukane Mining Products Group, p. 170
Fairmont Supply Co., p. 262
Fansteel, Inc. - VR/Wesson Co., p. 255
Flanders Electric of Illinois, Inc., p. 205
FlexibleSteel Lacing Co., p. 278
Frazer and Jones, p. 186
Fredonia Valley Quarries, p. 276
Hennessey-Forrestal Machinery Co., p. 220
Henry A. Petter Supply Co., p. 263
Hydro-Power, Inc., p. 238
J. H. Williams Industrial Products, p. 270
James A. Redding Co., p. 246
John Benson Electric Co., p. 158
Kerco, Inc., p. 154
Mainline Power Products Co., Inc., p. 242
Mcjunkin Corp., p. 159
Mine & Process Service, Inc., p. 165
Mine Supply Co., The, p. 292
Mississippi Lime Co., p. 284
Mt. Vernon Electric, Inc., p. 285
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Mining and Industrial Supplies, cont'd.
National Mine Service Co., p. 193
OKI Padgett Systems, p. 242
Pennzoil Products Co., p. 223
Power Torque, Inc., p. 160
R&H Service & Supply, Inc., p. 169
Reaco Battery Service Corp., p. 154
Roberts & Schaefer Co., p. 208
Seal Supply, Inc., p. 257
SEMCOR, p. 178
Sligo, Inc., p. 273
SOLLAMI Co., The, p. 241
Southern ILPetrol., Inc.,p. 261
Stanley-Proto Industrial Tools, p. 176
The Thompson Group, p. 212
Towers Mine Tool, Inc., p. 177
Wescott Steel, Inc., p. 195
Westfalia Mining Progress, Inc., p. 247
Woodruff Supply, Inc., p. 227
Zettler Timber, p. 175

Mining Companies

Anixter Bros., Inc., p. 269
Arch of Illinois, p. 207
ConsolidationCoalCo., p. 265
Freeman United Coal Mining Co., p. 197
Hennessey-Forrestal Machinery Co., p. 220
Kerr-McGee Coal Corp., p. 158
Monterey Coal Company, p. 288
Peabody Coal Co., p. 162,163
R&H Service &Supply, Inc., p. 169
Stamler Corp., The, p. 198
Towers Mine Tool, Inc., p. 177
White County Coal Co., Pattiki Mine,p. 245
Zeigler Coal Holding Co., p. 234,235

Petroleum Products and Chemicals

Anixter Bros., Inc., p. 269
Century LubricantsCo.,p. 215
FairmontSupply Co., p. 262
Nalco Chemical Co., p. 174
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Petroleum Products and Chemicals, cont'd.
Pennzoil Products Co., p. 223
R&HService & Supply, Inc., p. 169
Stamler Corp., The, p. 198
Woodruff Supply, Inc., p. 227

Power Transmission Equipment
(bearings, drives, pulleys, conveyors)

American Pulverizer Co., p. 258
Baker-Bohnert/Service Group, p. 253
Bearing Headquarters, Inc., p. 264
BeltService of KY, p. 253
Berry Bearing Co., p. 164
Bowman & Associates, Inc., p. 202, 203, 204
Connellsville Corporation, p. 221
Construction Machinery Corp., p. 200
Continental Conveyor& Equipment Co., p. 277
Fairmont Supply Co., p. 262
Flanders Electricof Illinois, Inc., p. 205
FlexibleSteel Lacing Co., p. 278
General Belt Service, Inc., p. 213
Gooding Rubber Co., p. 225
Gunther-Nash Mining Construction Co.,p. 171
Henry A. Petter Supply Co., p. 263
Hydro-Power, Inc., p. 238
IBT, Inc., p. 206
John Benson Electric Co., p. 158
Kanawha Manufacturing Co., p. 185
Kerco, Inc., p. 154
Long-Airdox Co., p. 156
MacWhyte Wire Rope Co., p. 157
Midco Sales & ServiceCo., p. 238
Mine& ProcessService, Inc., p. 165
OKI Padgett Systems, p. 242
Phillips Machine Service, Inc, p. 291
Power Torque, Inc., p. 160
R&H Service & Supply, Inc., p. 169
SEMCOR, p. 178
Woodruff Supply, Inc., p. 227
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Preparation Plants and Equipment
(services andparts)

American Pulverizer Co., p. 258
Anixter Bros., Inc., p. 269
Bearing Headquarters, Inc.,p. 264
Berry Bearing Co., p. 164
Bowman & Associates, Inc., p. 202,203,204
Centrifugal & Mechanical Ind., Inc., p. 187
Centrifugal Services, Inc.,p. 231
Connellsville Corporation, p. 221
Construction Machinery Corp., p. 200
Deister Concentrator Co., p. 236
Duraline, Inc., p. 230
Fairmont Supply Co., p. 262
Flanders Electric of Illinois, Inc., p. 205
General Belt Service, Inc., p. 213
Gunther-Nash Mining Construction Co., p. 171
Heath Engineering, Inc., p. 254
Hennessey-Forrestal MachineryCo., p. 220
Henry A. Petter Supply Co., p. 263
James A. Redding Co., p. 246
John Benson Electric Co., p. 158
Kanawha Manufacturing Co., p. 185
Kerco, Inc., p. 154
Krebs Engineers, p. 229
Long-Airdox Co., p. 156
Mine Supply Co., The, p. 292
National Mine ServiceCo., p. 193
OKI Padgett Systems, p. 242
PE&C,Inc.,p. 172
Power Torque, Inc., p. 160
Roland Machinery Co., p. 256
Stamler Corp., The, p. 198
T. J. Gundlach Machinery Co., p. 217
Tabor Machine Co., Inc., p. 268
West Virginia Electric Co., p. 196
Woodruff Supply, Inc., p. 227
Workman Developments, p. 178
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Pumps
(allkinds, pipe valves, fillings, hydraulics)

Anixter Bros., Inc., p. 269
Berry Bearing Co., p. 164
Brake Supply Co., Inc., p. 190,191
Construction Machinery Corp., p. 200
Fairmont Supply Co., p. 262
Farrar Pump & Machinery Co., p. 276
Flanders Electricof Illinois, Inc., p. 205
GIW Industries, Inc., p. 266
Grindex Pumps, p. 260
Hauhinco Trading, p. 259
Heath Engineering, Inc., p. 254
Hennessey-Forrestal Machinery Co., p. 220
Henry A. Petter Supply Co., p. 263
Hydro-Power, Inc., p. 238
Industrial Process Equipment Co., p. 210
John Benson Electric Co., p. 158
Kerco, Inc., p. 154
Mine Supply Co.,The, p. 292
Morgantown Machine & Hydraulics, Inc., p. 175
Mt. Vernon Electric, Inc., p. 285
R&H Service & Supply, Inc., p. 169
Straeffer Sales & Service Co., p. 196
Woodruff Supply, Inc., p. 227

Rubber Products

(tires, belling andhose)

Apache Hose & Belting Co., Inc., p. 280
Baker-Bohnert/Service Group, p. 253
Bearing Headquarters, Inc., p. 264
Belt Service of KY, p. 253
Berry Bearing Co., p. 164
Brad Ragan, Inc., p. 216
Du Quoin Iron & Supply Co., p. 249
Fairmont Supply Co., p. 262
FlexibleSteel Lacing Co., p. 278
General Belt Service, Inc., p. 213
Gooding Rubber Co., p. 225
Goodyear Tire and Rubber Co., Inc., p. 181
Hauhinco Trading, p. 259
Henry A. Petter Supply Co., p. 263
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Rubber Products, cont'd.
IBT, Inc., p. 206
Jake's Tire Co., p. 201
Long-Airdox Co., p. 156
National Mine Service Co., p. 193
Power Torque, Inc., p. 160
R&H Service & Supply, Inc., p. 169
Raben Tire Co., p. 237
SEMCOR, p. 178
Southern IL Petrol., Inc., p. 261
Woodruff Supply, Inc., p. 227

Steel and Steel Fabricators

(screens, rail, etc.)

American Pulverizer Co., p. 258
Anixtcr Bros., Inc., p. 269
Associated Supply Co., p. 200
Baker-Bohnert/Service Group, p. 253
Belt Service of KY, p. 253
Berry Bearing Co., p. 164
Birmingham Bolt Co., p. 281
Broderick & Bascom Rope Co., p. 211
Coal Age Service Corp., p. 182
Construction Machinery Corp., p. 200
Fairmont Supply Co., p. 262
Ford Steel Co., p. 166
Hennesscy-Forrestal Machinery Co., p. 220
Kanawha Manufacturing Co., p. 185
Levinson Steel Company, Tine, p. 272
Long-Airdox Co., p. 156
MacWhyte Wire Rope Co., p. 157
Midco Sales & Service Co., p. 238
Naylor Pipe Co., p. 289
Norris Screen & Mfg.Co., p. 286
R&HService & Supply, Inc., p. 169
TheThompson Group, p. 212
Tricon Metalsand Services, Inc., p. 216
Wescott Steel, Inc.,p. 195
Woodruff Supply, Inc., p. 227
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Surface Mining Equipment

A. L. LeeCorporation (Allco), p. 184
Anixter Bros., Inc., p. 269
Berry Bearing Co., p. 164
Capitol Machinery Co., p. 283
Connellsville Corporation, p. 221
Fabick Machinery Co., p. 230
Flanders Electricof Illinois, Inc., p. 205
Hennessey-Forrestal Machinery Co., p. 220
Henry A. Petter Supply Co., p. 263
Kanawha ManufacturingCo., p. 185
MacWhyte Wire Rope Co., p. 157
Midco Sales & Service Co., p. 238
Norris Screen & Mfg. Co., p. 286
OKI Padgett Systems, p. 242
Phillips Machine Service, Inc, p. 291
R&HService & Supply, Inc., p. 169
Reaco Battery Service Corp., p. 154
Rimpull Corp., p. 252
Roberts & Schaefcr Co., p. 208
Roland Machinery Co., p. 256
Rudd Equipment, p. 239
Stamler Corp., The, p. 198
The Thompson Group, p. 212
Westfalia Mining Progress, Inc., p. 247

Transportation
(railroads, trucking, barge)

Anixter Bros., Inc., p. 269
Hanson Engineers, Inc., p. 192
Hennessey-Forrestal Machinery Co., p. 220
Mt. Vernon Coal Transfer, p. 233
Norfolk Southern Corp., p. 290
Roberts & Schaefcr Co., p. 208
Stamler Corp., The, p. 198
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Underground Mining Equipment
(equipment, replacement parts and rebuilds)

A. L. Lee Corporation (Allco), p. 184
ABC Industries, Inc., p. 180
American Mine Tool Division, p. 166
Anixter Bros., Inc., p. 269
Baker-Bohnert/Servicc Group, p. 253
Bearing Headquarters, Inc., p. 264
Belt Service of KY, p. 253
Berry Bearing Co., p. 164
BrakeSupply Co., Inc., p. 190,191
Coal Age Service Corp., p. 182
ConnellsvilleCorporation, p. 221
EIMCOCoal Machinery Inc., p. 275
Fairmont Supply Co., p. 262
Flanders Electric of Illinois, Inc., p. 205
Flexible Steel Lacing Co., p. 278
Gauley Sales Co., p. 282
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