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TRUE - he plays no grandstand role in life
But his importance is vital, great and just:
For without his toil in earth's cavernsdeep,
Civilization would soon crumble into the dust.
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(Dedicated onState Capitol Lawn, Springfield , Illinois, October 16,1964)
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PROCEEDINGS

OF THE

ILLINOIS MINING INSTITUTE

CENTENNIAL MEETING

Collinsville, Illinois
Thursday and Friday, September 24-25,1992

Vieopeningsession ofthe Centennial Meetingofthe Illinois MiningInstitute
xvas convened at 10:00 A.M., Thursday, September 24,1992, in the La Salle Room
ofthe Gateway Center. Michael K. Reilly, President ofthe Institute, presided.

Michael Reilly: My name is Mike Reilly. 1am President of the Illinois
Mining Institute. I call to order this 100thannual meeting. I am honored to
haveserved as your presidentduring thecentennial year. Today,reaching
a 100 year anniversary in any business or association is a remarkable
accomplishment. The only way it happens is through the excellent efforts
of many people.

A great deal of thought, planning and hard work has gone into the
preparation for this centennial meeting. Ihope that you enjoy the program
that we have put together for this very special anniversary. A lot of very
capable people have worked hard tomake thisan event you will remember,
and without slighting anyone, I'd just liketo recognizea few. Ihaven't seen
Doc Harrell yet, but Doc Harrell and 25 others headed up the Centennial
Committee and for over two years they have been planning and working
and doingan awful lot to make thisa specialmeeting. I think it will be, and
I am really pleased that there is a good turnout. Also I would like to
recognize Fred Bauer and his cochairman, Jerry Watkins, who coordinated
the Advertising Committee. This committee is extremely critical to raising
the necessary funds to support the Institute's meetings and scholarship
awards through exhibit feesand advertising revenues, and this is their best
yet. I would also like to thank Heinz Damberger and Phyllis Godwin;
without their continued followup and outstanding support, we would not
have this meeting. They've sure kept me on line and all of the other
committees. They just do an outstanding job. Our thanks also to the
exhibitors and coal companies who have given additional support for this
meeting. All of the exhibit space has been taken. I would ask you to please
support theseexhibitorsby taking the time to see what they haveon display.

Don Arrowsmith, ManngerofTechnicalServices,ZeiglerCoal Company
is going to chair this morning's technical session. It was supposed to be
chaired by Dave Young; but Dave Young, Vice President of our Illinois
Division, was called out of town, so Don is going to take care of both the
session today and tomorrow.



2 ILLINOIS MINING INSTITUTE

But before I turn it over to Don, I need to make a few announcements.
One thing you'll notice is there are guards at the exhibit hall and the
Mississipian Room wheresomeof theexhibits are located. Wehave some
very old mining lamps and other items that people have spent a great deal
of time and money collecting,and wewant tomakesure thoseare taken care
of. Soanybody that goes into thoseexhibit rooms must have a badge. Ifa
guard stops you for not havingone,you'll know why.

Our luncheon meeting will be at 12:30 in this same room so we need to
keep the program moving today. Hopefully,the program will finish about
noon; that gives them about halfan hour to set this room up for lunch. In
addition to theseveral award presentations and recognitions, Dave O'Neal,
Assistant Secretary of the Interior, will be our keynote speaker. Dave is a
native of Illinois, born and raised very closeby here and has been a great
supporter of our industry.

Also, I would remind you that the trade exhibits will be open from 1:00
p.m. to 6:00 p.m. Please take time to visit those exhibits. There will be the
always popular fellowship hour. This fellowship hour will be right in the
exhibit hall from 4:00 to 6:00 p.m. Startingat 6:00 this evening, there willbe
a reception right outside this room in the function area, and at 7:00, we'll
have dinner and dance. The Don James band, a well-known St. Louis area
dance band, will be here this evening.

Tomorrow morning the business session will commence at 8:00 a.m. in
this room, the LaSalle Room. An 8:00 a.m. starting time shouldn't be too
early for coal miners. They are used to startingearly even if sometimes they
are out late. We will also have a free continental breakfast in the exhibit hall

starting at 8:00a.m., and the trade exhibits will be open from 8:00a.m. until
noon. The second technical session willstart here tomorrow morning at
10:00 a.m., and Don has assembled an additional panel of outstanding
speakers for tomorrow's program.

Finally, in order to keep our records up to date, I'd like to ask if any of
you know of a memberof IMI that has passedaway this past year. Please
let Heinz, PhyllisGodwin or somebodyat theregistration tableknow. And
now, Don, it is your tum.

THURSDAY MORNING TECHNICAL SESSION

DonArrowsmith: Good morningand welcome. Iwould like to mention
that most of the talkswillrun forabout twentyminutes witha fewminutes
for questions. I will allow a certain number of questions, dependingon
time, trying to keepus on schedule. Everyone needs to pay very special
attention to the talksbecause if therearen't enoughquestions, I'll point to
someoneand you'll have to comeup with a questionright away.

Ourfirst speakerisDr. Paul Chugh, ChairmanoftheMiningEngineering
Department of Southern Illinois University at Carbondale. I imagine
everyone in this room has worked with Paul at one time or another. He is
one ofthe foremost authoritiesongroundcontrol in theIllinois Basin. With
that I will keepit shortand let himstart. Dr. Chugh.



TECHNICAL SESSION 3

Paul Chugh: Thank you, Don. I appreciate your introduction. It is
indeed an honor and a privilege to kick off the first session of the 100th
Illinois Mining Institute meeting. lamalittle bit nervous today, and Ihope
Ican pull through to your expectations. This morning, Iwill trytopresent
to you the results of a ground control and subsidence studyof a longwall
mine in southern Illinois. I have one of the co-authors, Dr. Yu, in the
audience, and Iappreciate all theefforts that hehas put in. Before Istartoff
with mytechnical presentation, Iwould like togo ahead and recognize the
efforts of those who have contributed to it. The Illinois Mine Subsidence
Research Program is funding thisprogram. The U. S. Bureau of Mines is
puttingquitea bit of money into it, as well as the mining companies, and
finally, the College of Engineering at SIU-C. Without the support and
cooperation of the mining company, we would not have been able to
conduct the study, even if the money had been available. So my special
thanks to the miningcompany for their effort.

Let me giveyou thebackground of whywe started thisstudy. Ifyou
takea look at longwall miningresearch, today there aretwoareasthatreally
needfurtherattention. Oneisthegateroadway design, and theOther is the
correlation between thesurface movements and theunderground in-mine
performance of the chain pillars and mine entries. As far as the gate
roadwaydesignisconcerned, a lotofwork hasbeen doneover theyears. In
thefuture, asour longwall faces progressat a muchfasterrate, we willhave
to continue to do the work on how many chain pillars willbe needed, what
should be the geometry of chain pillars, and on how the stresses tend to
redistribute during extraction over theentriesand chain pillars. As for the
correlationbetween surface and underground movements, little work has
been done in the past. Peoplehaveeither looked at surface motionsonly,
or they have looked at underground motion. But little work has been done
to correlate the two. So with thisas background, weestablished the goals
of this study.

Don Arrmvsmith opens theThursday technical session of
the100th Annual Meeting.



A GROUND CONTROL AND SUBSIDENCE STUDY
OF A LONGWALL MINE IN SOUTHERN ILLINOIS

YOGINDER P. CHUGH, ZHANJING YU and PAUL E. MILLER
Department ofMining Engineering

Southern Illinois University
Carbondale, Illinois

ABSTRACT

This paperpresents the results of an on
going field geotechnical study in a longwall
mine in southern Illinois. The study includes
both surface and underground instrumenta
tion and monitoring. Surface subsidence
monitoring includes vertical and horizontal
deformations of sixty-five monuments along
and across thestudy panel,and underground
instrumentation includes measurement of

changes withface retreatinvertical pressure andhorizontal deformation of
chain pillars, and roof-floor convergence, roof sag, and floor heave in
entries. An attempt is made to correlate thesurface and in-mine ground
movements. Ahyperbolic tangent equation appears to fitchanges in pillar
deformation,convergence, andsurface subsidencedata as a function offace
position very well. Thedevelopedequations may be used by the mining
industry toplan additional supportsinentries, vacatingsurfacestructures,
and in planning land use over mined-out areas.

INTRODUCTION

Ground mechanics in longwall mining should consider surface and
subsurface deformations as well as stresses and displacements in the
vicinityof the longwall face as theyimpact face and mine stability. In the
past, most studies (Mark, 1990; Newman, 1989; Peng and Chiang, 1984;
Bauerand Hunt, 1982; amongothers)emphasizedeither surfacedeforma
tions or in-mine stability studies. In this research, both surface deforma
tions and in-mine stability studies are beingconducted. Itsobjectivesare to
study: 1) subsidence characteristics, including time effects; 2) stress and
deformation changes in chain pillarsas a functionof time and facelocation;
3)roof, pillar and floordeformations in entriesasa function of time and face
location; and 4) relationships between the surface subsidence and under
ground strata behavior. Subsidence over chain pillars is of considerable
interest to thecoal industry in the IllinoisCoalBasin,and the long-term goal
of this research is to design chain pillars with controlled subsidence move
ments.
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MINE DESCRIPTION AND GEOLOGY

The mine extracts the Herrin (No.6) Coal seam in southern Illinois at an
average depth of 650 feet from the surface. A typical lithologic log for a
boreholein thearea isshownin figure 1.Thethicknessofthecoalin thisarea
varies from 100 to 120 inches which includes a5- to13-inch shale parting
(blue band) 18 to 20 inches above the coal bottom. Core-holes near this site
indicate an immediate roof of4.5 to 5.5 feet ofblack shale with a relatively
competent 21-foot thick limestone immediately above. The black shale
breaksintosmall discsquiteeasily, with occasional pyriteflakes. About 6
to 12inchesof coal is leftalong theroofin thegateentries to avoid the falls
of the immediate roofbed which is typically sensitive to moisture. Roof
bolts are anchored into the limestone bed. The immediate floor strata
consist of light gray underclay ranging from 2 to 5 feet in thickness,
underlain by 10 to 15 feet of hard calcareous shale, with limestone nodules
throughout. In this area, the Springfield (No. 5) Coalseam is 40 to 50 feet
below the Herrin Coal seam. Near the surface, the core-holes show 30 to
50feetof glacial material underlainbylayersofshale,limestone, sandstone,
and coal beds.

; i I i,
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Figure 1. Lithologic log of the studied area.
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Thechain pillarsaredesigned on 120 feet x60 feetcenters,using athree-
entry system with 15.5 feet wide entries (figure 2). The pillars are offset at
thecrosscuts byapproximately 15 feet. The longwall face is960 feet wide
and7,000 feet long intheeast-west direction. Two panels hadalreadybeen
extracted immediately tothenorth ofthestudypanel, and two morepanels
immediately to thesouthof thestudy panel will beextracted in the future
(thelayout permitted us to plan the study over thenext three years). The
longwall faceretreatsapproximately30feetperday towardtheeast.Dowty
two-leg 500-ton shield supports are used on the face. Additional roof
supports are used inbetween crosscuts at the head and tailgate entries on
an as-needed-basis using timber sets, crib blocks and truss bolting.
Escapeways along thesolid coal block arealso timbered with sets contain
ing an 8-footcrossbeamand two posts8 in. x8 in. in cross-section.

Thegateand tail entries ofthepreviously mined panels werephysically
examined to determine the extent and range of the floor heave, pillar
settlements, pillarfailures androof failures. Floor heavedownthecenterof
the tail entries was visible, but it was not discernible in the headgate entries.
The interfacebetween thepillarand thefloor wasdug at a fewlocationsin
tailgate entries which revealed that the coal pillar had punched at least 6
inches into the weak floor. Occasional roof falls were observed along the
gate entries. Most pillars were, however, intact, with littlerib sloughing,
and it was concludedthat pillarinstrumentation would stand a chancefor
survival for long-term monitoring.

INSTRUMENTION AND LAYOUT
The instrumentation chain pillars underground were selected about

720feetaway from the panel's termination point and about 1,000feetaway
from the retreating longwall.

The surface and underground instrumentation layouts are shown in
figures 2 and 3. Surface instrumentation consisted of subsidence monitor
ing for vertical and horizontal displacements. The underground instru
mentation consisted of measuring roof-floor convergence, lateral pillar
deformations, pillar loads, roof sag and floorheave. Underground instru
mentation began on February 1,1992,and by February 29,1992, mostof the
instrumentation had been completed. At that time, the longwall face was
within 310feetof the nearestunderground instrumentationpoint. Abrief
discussion of the instrumentation and data gathering is presented here, and
a detailed description is given by Chugh et al. (1992) elsewhere.

Subsidence Instrumentation

Figure 3 illustrates the subsidence monitoring network. Four subsid
ence monitoring lines consisting of 65 monuments were established. The
main monitoring line isalong the transversedirection of the panel, and the
three fork lines are along the longitudinal direction of the panel. The
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Scale: I I 200 ft

Figure 2. Panel layout and the location of the monitoring site.

monuments wereloca teda160-feet intervalsover thecenter of the panel and
at30-feet intervals near theedges. Thedistance between monuments along
the longitudinal forks was 60 feet. A 7-foot subsidence monitoring point,
with a frost-free design, was used in the study. Verticaldisplacement was
measured with Second Order-Class II accuracy level surveying. The
requirement for accuracy for sucha survey is8mm Vk where k is the loop
distance in km. An autoset level with an optical micrometer (least count
0.0001 m or 0.000328 feet) and two invar leveling rods were utilized for
measurement. Horizontal displacement measurements were taken using a
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steel tape with aresolution of0.010 feet. The readings wereestimated to the
nearest 0.005 feet. The distance between two monuments was measured
two times andaveraged. Vertical displacementsofmonuments, notunder
going subsidence, fluctuated within 3mm due tomeasurement and physi
cal change errors.

Subsidence surveys wereconducted atintervals varying from twodays
to seven days,depending uponexpected movements. The baseline data
were collected on February7,1992. Thesubsidencemonitoring line was
undermined on or about March 16,1992.
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Figure 3. Layout of theunderground instrumention.
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Vibration Wire Stress Meters

Pillar stress changes were measured using the vibrating wire stress
meter (VWS). A total of eight VWSswere installed in the two chain pillars
on the headgate of the panel as shown in figure 3. The VWS holes were
drilled horizontally from the rib,and one VWS was installed in each hole at
a depth of15feet. Atthe timeofthe installation, thelongwallface wasabout
550feetbehind the outby row ofthe VWSs (VWSs 4-1-6-2as shown in figure
3). VWS#5 was destroyed when the face passed by, and VWSs#1,#4,and
#6 were blocked due to the collapse of the middle entry when the face was
located about 400 feet outby of the instrumented pillars. The VWSs were
monitored at intervals varying fromtwo tothirty days, depending upon the
expected changes. The accuracy of the VWS measurement is about 3.5psi.

Roof-Floor Convergence Measurement
A convergence station consisted ofa "S" hook attached to the head of

a roof bolt and an eye bolt anchored 6 inches into the floor. In order to
prevent floormonitoringpointsfrombeingrun overbymining machinery,
the eye-bolts in the floorwerecovered with PVCcaps. Twenty convergence
stations were installed at Site 1 and the location of each station is shown in
figure 3. All thestations were located aroundthetwoinstrumented pillars,
except No.11 which wasabout200 feet inby. Atapeextensometer with the
resolution of 0.005 in. was utilized for convergence measurement.

Horizontal Pillar Deformation
Horizontal pillar deformations were monitored usinga MPBX probe.

Two MPBX monitoringsets wereinstalled as shown in figure3,one 20feet
deep, the other 5 feet deep from the pillar rib. A MPBX set-up consists
basically of threecomponents: borehole C-anchors, a probeguide and an
expansion shell anchor. The borehole C-anchor isa polymer cylinder with
a magnet set in the anchor body, and a maximum of ten anchors may be
installed in one hole. A PVC probeguide tube runs through the anchors,
and theposition ofeach magnet relative to a magnet in thesurface anchor
is measured using theflexible Sonic probeand a readout box. Theaccuracy
of the measurements is expected to beon the order of 0.5 percent of the
lengthbeing measured. Differential displacements between any two an
chors can be calculated by referring to the surface anchor.

Rcx)f Sag Measurement
Roof sag measures displacement of the roof only in contrast to con

vergence which measures roof-floor displacement. Two roof sag stations
were installed at Site 1 as shown in figure 3. Roof sag was measured
similarly to convergence. Instead of a 6-inch floor anchor, a 5-foot bolt,
grou ted incompetent floorstrata, was used. Since the vertical displacement
of the weak floor strata is not measured by this station, the measured
convergence is primarily roof sag if the displacement of the hard strata
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below the weak floor is negligible. All underground instrumentation was
monitored at intervals varyingfromtwoto thirty days, depending upon the
expected changes.

RESULTS AND DISCUSSION

Subsidence Across the Panel

The progressive vertical subsidence, horizontal strain, slope and cur
vature profiles across the panel with retreating faceare shown in figures 4
through 7.

The maximum subsidence measured is 5.71 feet which represents a
subsidence factor of 0.75. Actualmined height of the seam, as provided by
the company, was used in this calculation. The location of the maximum
subsidenceisskewed towardthetailgate sidebecauseoftheinfluenceof the
adjacent mined-out panel. The skewness gradually shifts toward the
headgate side as the overburden settles (figure 4). The maximum strain,
slope and curva ture observed are 0.0188,0.047 and 3.85/mile, respectively.
These values are all above the threshold valuesfroma structural damage
point of view (Yu et al., 1988).

Theangle of draw valueson the headgateside (basedon 0.01 feetand
0.03 feet of edge vertical subsidence) are about 30.1 degrees and 20.5
degrees, respectively.

The location of the point of maximum tensile strain and the inflection
point are over the mined out area (figures5 and 7). The maximum tensile
strain on the headgate and tailgate sides are located about 115feet and 13
feet from the panel edge. The location of the maximum tensile strain
matches very well with the location ofthecracksobserved onthesurfaceby
visual inspection. The offset distance, which is the distance of the inflection
pointfrom thepanel edge, is164 feet ontheheadgate sideand55feet on the
tailgate side. The measurements on the tailgate side, however, reflect
subsidence due to retreating of thestudypanel only.

Thesubsidence overthetailgate entries is much larger(19.78 in.) than
thatover the headgate entries (2.4 in.) as shown in figure 4. The larger
subsidence on thetailgate side may bedue to both pillar failure and floor
failure. The maximum subsidence, strain, slope and curvature on the
tailgate side are, however, much smaller than those on the headgate side
(figures 4 through 7)due to more uniform subsidence, and due to the fact
that subsidence monuments on the tailgate side were installed after the
longwall face to the north had been mined.

Most of the subsidence occurs after the longwall face has passed the
surface monitoring points. Only about5percentof thetotal subsidence had
occurred when theface was vertically below thesurface monitoring line.
About 85 percent of the total subsidence had occurred within 10 days when
the face retreated about 265 feet (0.4 H) outby ofthe monitoring line.
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LONGWALL SUBSIDENCE STUDY 13

Subsidence AlongthePanel
The dynamic subsidence profiles for the three longitudinal fork lines

were very similar. Therefore, the progressivesubsidence, and horizontal
strain only along the middle fork are shown in figures8 and 9.

• The lengthsof themonitoringforks are not longenough and should be
about 450 feet long to observea complete dynamic subsidencecycle.

• The locations of the maximum tensile strains for the Middle, South and
North fork lines are 75 feet, 105 feet and 105 feet behind the face (in the
gob area), respectively. These values are appropriate because at the
middle of the panel the overburden has less support from the chain
pillar thanat theedgesand therefore it tendstobreak morequickly at
the panel center than at the side of the panel.

• Thedisplacements ofthe inflection points toward thegobis164 feet for
the middle line, 210 feet for the south line and 150 feet for the north line,
respectively. These values are similar to those calculated across the
panel.

• Ingeneral,themaximumtravelinghorizontalstrain,slopeandcurvature
values for all the forks are less than the static ones (those across the
panel). For example, the maximum values for thetraveling horizontal
strain, slope and curvature along the middle line are0.00965,0.026 and
1.46/mile, which are 51%,55.3%and 38% of the static values, respec
tively.

Subsidence asa Function ofTime or Face Position
Normalized measured vertical subsidence, S/Smax as a function of

normalized face position (d/H) for a point on the monitoring line in the
center of the panel is shown in figure 10. The above two variables were
correlated usinga general hyperbolic tangent equation below

_S_=_I(l-tanh(B^)) 0)
S 2 H

max

whereAand Bareconstants. The predicted and measured data areshown
in figure 10and indicate very good fitbetween the two. Aand Bvalues used
are200 feet and4.67, respectively. The curve may besubdivided into three
phases.

Phase I - It represents small amount of total subsidence (5 to 10
percent) and subsidence occurs slowly at an approxi
mately linear rate with face retreat.
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Phase II- It represents accelerated subsidence rate and most of the
subsidenceoccursduringthisphase.Subsidencerateduring
this phase may also be assumed linear. About80 percentof
the total subsidence occurs during this phase.

Phase III- Subsidence rateduring thisphasedecaysexponentiallyas
thedistancefromthefacetothemonitoringpoint increases.
This represents the residual subsidence and about 5 to 10
percent of the total subsidence occursduring this phase.

An attempt was also made to fit thedata for convergence, and lateral
pillar deformationsto thegeneralized equationabove. Tireresults of these
analyses are presented later in this paper.

Instead ofd /H, theequation may bewritten interms ofanytime(t)and
time T required to reach maximum subsidence:

t-X
-X = 1 (l-tanh ( _? )) (2)

S 2 C
max

whereC and Tare constants. Tireaboveequationwasfitted to thedata and
forT=l00days and C=6days, thecorrelation coefficient forthe best-fitline
was 0.994. Approximate subsidence rates during Phase I, Phase II, and
Phase III are given in table 1.

Stress Changes in the Chain Pillars
The stress changes along the VWS lines 4-1-6-2, which represent the

distributionofstresschangesinthetwopillarinthetransversedirection,are
shown in figure 11. Itisdifficulttodetermine from thedata ifand how much
ofthe pillars haveyielded, becauseonly two VWSs were installed along the
transverse line of each pillar.

The stress changes in the two rows of VWSs (inby and outby) as a
function offace location, are shown infigures 12 and 13. Figure 14 shows
stress changes versus time for the VWSs which were not destroyed during
the mining process.

The stress changes begin to increase rapidly when the face is roughly
150 to 200 feet behind (inby) the instrument locations, peak when theface
reaches the instrumentation location, drop a little bit immediately after the
face passes, and then increase again very slowly after the face is outby of the
instrumentation location. This sequenceof stress changes suggests that the
stress drop after the face passes may be an "elastic drop" due to load
decrease orplastic drop due to yielding ofcoal pillar orweak floor. The
average rates ofincremental stress changes during Phases I, II, and III are
given in table 1.
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Figure 12. Pillar stress changes as a function of face position for the outby
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Figure 13.Pillar stress changesasa functionoffaceposition for the inby row
ofVWS.
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The peak value of the abutment pressure at the edge of the pillar is
estimated as 2 to3 times the pre-mining verticalstress. This isbased on the
maximum observed stresschange ofabout 620 psiwhich isapproximately
equal to the premining vertical stress, and an additional stress due to
development of chain pillars.

Roof-Floor Convergence and Roof Sag
Roof-floorconvergence asa functionof timeand facelocation for some

of the convergence points is shown in figures 15 and 16. Some of the 20
convergence points were destroyed by mining activities after they were
installed.

The magnitude and rate of theconvergence vary with the locationof
measurement. Forexample, theconvergencevalues at points 3 and 4 in the
crosscut are much greater than points5 and 9 in the entry farthest from the
panel. Theaverageratesofconvergenceduring PhasesI,Hand III aregiven
in table 1. The normalized convergence as a function of normalized face
locationcan be predicted usingEquation 1forA=50 feet. Based on limited
data available, roof sag is estimated as about 25 percent of the roof-floor
convergence; the remaining 75 percent is the floor heave.

Lateral Pillar Deformation
Lateral pillar deformation data along and across the panel and as a

function of face position areshown in figures 17 and 18. Thedeformation
as a function of face position can be predicted by equation 1 by assigning
A=0. The three-phase classification is also applicable to lateral pillar
deformation, rates in the three phases are shown in table 1.

SYNTHESIS OF DATA

Surface Subsidence, Convergence, Pillar Stress and
Pillar Deformation asa Function ofFace Position

A plot of different normalized variables above as a function of d/Hare
shown in figure 19,and the rates for each variable in different Phases are
given in table 1.

Figure 19 indicates that stress changes in the pillar move into Phase II
when d/H is about -0.6. Surface subsidence enters Phase II when d/H=0.

This shift is also reflected in moving from Phase II to Phase III for all these
variables. There also appears to bea phase shift between occurrence of the
peak incremental stress on pillars and peak convergence and lateral pillar
deformation. This is probably becauseof the time-dependent deformation
effects. The plots above can be used by the industry for planningadditional
supports in gate entries as well as planning land and structure use on the
surface. An attempt will be made to plot similar data from other longwall
faces in the Illinois Coal Basin to develop unified plots for use by industry.
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Figure 14. Pillar stress changes as a function of time.
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Figure 16.Convergence as a function of time.
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Figure 17. Lateral pillar deformation along the panel as a function of face
position.



22 ILLINOIS MINING INSTITUTE

0.1Q-
_&_

0.14- 0-49.382 in

0.12- 0-46.353 in

c
—-

| 0.1- 0-34.62 in

a -B-

§ 0.08-
o

"5

Z 0.06
2

0-21.784 in

0-10.249 in
c

8 0.04

1
0.02-

_^_—H n K

0-

-0.02-

^»j-^ >c-*-"~~"^ X

-200 -100 0 100 200 300

Face location (It)
400 500

Figure 18. Lateral pillar deformation across thepanel as a function of face
position.

-1 -0.5 0 0.5

Normalized Face Location (d/H)

Figure19. Variousground control parameters versus face position.



LONGWALLSUBSIDENCE STUDY 23

Subsidence Factor as aFunction ofWidth to Depth Ratio
The data onwidth to depth ratio (W/H)and subsidence factor (S^/h)

for Illinois longwall coal mines were compiled (Hood, 1981; BaueTand
Hunt, 1982; Mehnert etah, 1992 andBureau ofMines, 1992) and plotted in
figure 20. Statistical analysis did notyieldsignificant correlation between
the subsidence factor and theW/H ratio. Aslightincrease in subsidence
factor with increasing W/H ratio is indicated. The subsidence factor
calculation issensitive to time and the mining height. The data presented
in figure 20 may or may not have beencalculated for the same time, and
furthermore it may not have been calculated for the average mined-seam
thickness below the subsidence line. These differences do not permit
accurate analysis of data in figure 20.
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Figure 20. Subsidence factor versus W/H ratio.

CONCLUDING REMARKS

This paper has presented preliminary results of an ongoing study to
develop subsidence characteristics and data on in-mine ground move
ments. These results willbe used to assess performance of the geometry of
chainpillars. Alternativegeometriesforchainpillarswillbedeveloped and
their performance simulated using SIU PANEL.3D and the laminated
models. It is expected that thesestudies willlead to design of chain pillars
in Illinois Basin coal mines.
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Don Arroivsmith: Thankyou,Dr.Chugh. Wehave time fora couple of
questions. I don't want to have to point someone out just yet.

Frank Kendorsky. I havebeen trying to put togethersome information
on thesubsidencefactor justdue toweakfloorsettlement. It lookslikeyou
havea littlebit ofdata thereon yourtailgateentries. It looks likemaybe a
.2or .25subsidencefactor of theseamheightcomparedwith what you got
on thesurface. Does thatseem tobeconsistent withwhatyouare saying?

Paul Chugh: Yes, that is about right. It depends of course on the
thickness of your weak load strata. We have seen less than that, and of
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course, we have seen even more than that. The last couple of days, we had
avisitor from the U. S. Bureau of Mines; we have been discussing this whole
issue for western mines. They are seeing significantly higher subsidence
factors due to weaker loads out west than perhaps we are seeing here, and
in fact, he suggested thatsome of the work we are doing here would be very
applicable to the western mines. In Alabama, they are again starting to see
some significant problems due to floor heaving around their chain pillars.
They are also having pillar-type problems similar to those we are seeing
here. But, to focus onyour question: yes, anywhere between .15 to .25.

Don Arrcnvsmith: Okay. As work like this continues, we get a little bit
smarter each year. We are heading in the right direction. The next speaker
is Ted Triplett. He is with the Twin Cities Research Center of the U. S.
Bureau ofMines. Ted came there from Virginia Tech and his work over the
years has been in subsidence.

Ted Triplett: Thank you, Don.



ILLUSTRATIONS OF THE VALUE OF
SUBSIDENCE PREDICTION

IN THE ILLINOIS COAL BASIN1

THEODORE L. TRIPLETT and DAVID W. YURCHAK
Twin Cities Research Center ofthe

United States Bureau ofMines
Minneapolis, Minnesota

INTRODUCTION

Theminingofcoal underground cancre
ate vertical and horizontal movements at sur
face level, which are manifested as induced
slopes, curvatures and strains (Shadbolt, 1978;
Singh, 1978). These slopesand strains damage
surfaceorunderground features, suchashouses
and buildings, powerlines,pipelines, crops, or
aquifers. Under present technological and eco
nomicconditions,subsidencepreventionabove
longwall mines is not feasible. Nonetheless, it

has beendemonstrated,particularly inEurope, that surfacesubsidencecan
bepredicted andcontrolled, thereby lessening theadverseeffects ofground
movements (Kratzsch, 1983; Triplett, 1983). With a reliable prediction
technique available, subsidence can bepredicted aspartof themining plan
and, if environmentally or economically unacceptable situations are fore
seen, remedial measurescan be implemented. However, to be useful, the
technique must beable to predict allof the components of subsidence as
well as the damaging manifestations, i.e., vertical and horizontal move
ments, slopes, curvatures and strains.

This paper presents research, conducted by the Bureau of Mines, on
modifying the influence function method to predict subsidence of the
ground surface. Therequiredfunctions havebeendetermined fortwocase
studies of subsidence above longwallcoal panels in Illinois. However, the
goal of subsidenceengineeringis not to predictsubsidence, but to predict
and mitigate subsidence damage. Therefore, the techniquehas been en
hanced tocalculate slopeandcurvature, anda method hasbeendeveloped
to predict strain using these curvatures and simply measured site constant.
Theapplicationof the technique thenisdemonstrated forthe predictionof
pre-subsidenceand post-subsidenceshorelinecontoursaround Rend Lake,

'This paper was originally published as "The Practical Application of
Subsidence Prediction in the Illinois Coal Basin" at the Fourth Ground

Control Conference for Midwestern U. S. Coal Mines.
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Illinois, the prediction of induced slopes as itrelates to crop orpower line
damage, and the prediction of curvature for the estimation of potential
structural damage.

LINEAR EQUATIONS IN CAUSE AND EFFECT
Linear equations frequently can be used to model physical problems in

which the effects of several causes are to be superimposed. In these
problems, adistribution ofcauses,c(£), isassumed toexist over thevolume,
V, ina homogeneous region, 91, and the resultant distribution ofeffects,
e(x), is to be determined. The variables xand %are defined as representing
position in space of any dimension within some interval in the region 91.
Assuming superposition is valid, the total effect at a point x due to a
distribution ofcauses within the entire region is(Hildebrand, 1965):

e(x) =jG(x,q)c(^)dV. (1)

The function G(x, E) is called the influence function of the problem and
represents the effect at xdue toa unitconcentrated causeat E,.

From these considerations, and the explanation of the procedure as
given by Brauner (1973), the intensities previously used for subsidence
prediction can be represented by a step function equal to one over the
extracted area and equal to zero elsewhere. Employing a stepfunction for
the intensities may be appropriate under the conditions for which the
influence function approach was first applied, that is, for stowed panels.
However, the intensity functionmust be modified forcaved panels (Triplett
and Yurchak, 1990a). The total caving region can be represented in two
dimensions byanintensity function which changes across the width ofthe
panel, thereby incorporating such factors as the break angle oftheimmedi
ate roof, incomplete convergence near the edge of the panel, and conver
gence of theentriesadjacent tothemined panel. Thisfunction issimilarto
those assumed byotherresearchers when implementing corrections to the
influencefunction approach (Berry andSales, 1962; Kratzsch,l 983; Adamek
and Jeran,1985; Heasley and Saperstein, 1986). However, the inclusionof
this function is not a correction; rather, equation 1 requires that the
intensitiesoftliecausesberepresentedbyc(^).Theintensityfunctionsshown
infigure 1aregivenasa ratioofthemaximum subsidence. Even thoughthe
intensities shown vary along onedimension, the function actually varies
across boththewidthandlength ofthepanel, andnecessarily represents the
geometry of the mining plans.

DETERMINING THE INFLUENCE AND INTENSITY
FUNCTIONS FOR A LONGWALL PANEL

Field data from southern Illinois were used to demonstrate the influ
encefunction approach. Inthefirstcasestudy,a260mwideandl90mdeep
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panel was mined from westto east in the2.4 m thick Herrin(No. 6)seam.
In figure 2, subsidence data above the longwall panel were matched using
the influence function:

C((x„ yx,y =iS. exp [-1 (xl-S,) 2^x2-§,)»)] (2)

withnequalto3(TriplettandTurchak, 1990a). Thecorrespondingintensity
field was:

c(y)= .00106y y=0to47.2
= .91 - (.043/(0.05 +.081c-282"0**» y=47.2 to90 5 (3)
= .85 +.00459 (y-90.5) y=90.5 to 121
= ' y = 121 to centerline

where y in meters to the £, direction and is measured toward the panel
centerline from the point ofno convergence, found by matching the data to
be 46 m into the entries beside the edge of the panel. The radius of the
influence function, B,consequently was45 m. Thisfunction issimilar tothat
shown by the solid line in figure 1. Assuming the validity ofthe intensity
field, the caving characteristics within the extracted area close to the edge
seemtobeimportant, since theintensity function issmall inthisarea. These
characteristics may include the shape of the caving zone and incomplete
convergence near theedge. Also, theeffect ofchain pillar convergence is
evident, since the intensity function is non-zerofor some distance outside
the edge of the panel.

Theaccuracy ofthisprocess isincreased bymatching the measure slope
and curvature with the first and second partial derivatives ofequation 1.
Forexample,thederivativeswith respect to thenorthing,orx,,directionare:

3s(x,, x2) r aGOx,,^ $,,£,)
I —~ c<yyd<yy
Js fix.dx. J* dx

(4)

3s(x„x2) r Kfowy^)
—7T~=\ s—c<yyd<yy <s>

dx, J* dx,

wheres(x,, Xj ) is thesubsidence at thesurface. In these equations, IL and
£2represent the northing and easting coordinates ofa mine level point, and
the above integralsare takenover theareain whichintensitiesoccur. Since
x,and x2 represent thenorthing andeasting coordinates ofa surface point,
equation 4 yields the slope and equation 5 yields the curvature along a
surface subsidence profile in the x, direction. If both the influence and
intensity functions chosen to match the measured subsidence are correct,
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then the slopesand curvaturesgiven by equations4 and 5should match the
slopes and curvatures calculated along the measured profile. As acheck,
the first and second derivatives of the influence function were takenin the
x, direction, and the predicted slopes and curvatures were compared with
actual values produced by the derivativesofafifth-order spline function fit
to the subsidencedata (figure2). Theabilityofthese functions topredict the
slopes and curvatures suggests that the functions are appropriate for this
case study.

Figure 3shows subsidence data of asecond case study above another
longwall panel in the same mine. The panel was 260 mwide and 158.5 m
deep, with a mining height of about 2.3 m. The subsidence data were
matched using aninfluence function identical to that found for thefirst case
study, except the radius ofinfluence isdecreased from 45 mto40 mdueto
a shallower mining depth. The corresponding intensity field was:

c(y) =.0007y for y =0 to43 m
c(y) = .96 - (.028/(.03 + .93c-65"86»*) for y =43 to 86.3 m
c(y) = .93 + .00244(y-86.3) for y=86.3 to 115 m
c(y) =1 for y =115 m tocenterline

(6)

where yisassumed to be40.4 minto theentriesbeside theedge ofthe panel.
Again, theaccuracy ofthematch was increased by comparing theslopes
and curvatures as well as the subsidence (figure 3).
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Figure 3. Measured and matched subsidence, slope and curvature for case
study 2.
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The subsidence data were matched empirically for these case studies,
with the intensity function beingafunction of the geometry of the mine and
rime. The difference in the intensity functions for these two case studies
may be the result of the rimingof thedata collection. The subsidence profile
for casestudy2was measured before the residual movementsof the trough
were completed; therefore, the profile is expected to change with time.
However, the ability of the technique to match subsidence profiles for
different rimes during and after undermining establishes the potential of
including a time parameter in the calculations. This facility easily could be
incorporated into the prediction program by including various intensity
functions based on the mine geometry at any given time.

APPLICATION OF SUBSIDENCE PREDICTION

As explained by Shadbolt(1978)and Singh (1978),damage to structures
by subsidence is due to atleast one of the following components:

• Vertical displacement (subsidence) affects structures that depend on the
retention of a given level, i.e., dams, water courses and drainage
patterns, water tables, etc.

• Differential subsidence (slope) affects allgradient-sensitive structures, in
particular tall buildings, railroad tracks and highways, storage tanks
and gravity drainage systems.

• Differential slope (curvature) causes shear and bending stresses to all
structures and its intensity is sufficient to produce substantial damage.

• Horizontal strain is the major cause of structural damage, inducing
tensile or shear cracks and buckling, which may cause distortion,
fracture or failure.

Because of these different manifestations ofsubsidence, a prediction tech
nique must produce not only the vertical displacements, but also the
induced slopes andcurvatures. Following are several examples which use
the influence function technique to predict these quantities.

Vertical Displacement and Subsidence Contours
The resultsof subsidence prediction are most commonly given in the

formofa subsidence profile overasingle longwall panel. Even though this
information may be valuable, the usefulness of the data is enhanced if the
subsidence is predicted overa spatial area, particularly if post-subsidence
contours are calculated from pre-subsidence contours and the predicted
subsidence. Anexample of thiscapability isgiven by acasestudy around
Rend Lakein southern Illinois. A longwall panel was being mined under
the lake, and the coal company needed to predict the post-subsidence
lakeshore contour. Figure 4 shows the panel layout. To predict the
subsidenceabove thispanel, thediversegeometries wererepresented byan
intensity function which varied above the panel and was based on those
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previously described. The influence function in equation 2was used, with
the area of influence being changed due to achange in depth. The southern
edge is particularly complicated, and three zones were identified and
modeled. The first zone was adjacent to a previously mined panel; there
fore, only the additional subsidence from mining the new panel had to be
predicted. The second zone included the four-entry system in the chain
pillars beyond the mined out area, and the third zone included the three-
entry system. Figure5shows the pre-and post-subsidence contours, with
the 410mline representing the lakeshore.

Figure 4.Plan ofeastern end oflongwall panel under Rend Lake.

— Pre —subsidence contours
Predicted contours

— Mine „

scale in feet

Figure 5. Pre- and post-subsidence contours of Rend Lake.
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Differential Subsidence, or Slope
Asshownby theabove example, the simple prediction of subsidence

can be a valuable product. However, several researchers have demon
strated that, under certain conditions, slope is the prominent damaging
manifestation of subsidence. The harmful effects of slope on high-tension
powerlinesisdescribedbyvan derMerwe(1992), while theimpactsofslope
oncropyield isgiven byDarmody et al. (1988). Powell andTriplett (1988)
and Kratzsch (1983) also defined tilt in a structure as a damage. Figure 6
shows two longwall panelsin western Kentucky which are undermining
farmland and high-tension power lines. Inthis case, induced slopes could
damage crops or power lines directly, orcould adversely affect drainage.
Subsidence was predicted by representing theentire mine by a varying
intensity function and using the influence function given in equation 2,
since the geology was nearly identical, again, with the area of influence
being changed dueto achange in depth. Figure 7shows the slopes for the
northern one-third ofthe study area before mining andafter themining of
both panels. Because the subsidence and slopes could be predicted by any
time, this example also demonstrates that the technique could beused for
dynamic subsidence prediction. Figure8demonstrates the effect ofsubsid
ence ondrainage bytracing the paths which water droplets would follow
before andaftersubsidence, showing thepotential forpondingaftermining
these panels.

Differential Slope, orCurvature
Shadbolt (1978) andSingh (1978) described theimpacts ofcurvature on

structures. The harmful effectsofcurvature on various foundations also is
described by Bennett etal. (1992). An example of the value ofcurvature
predictions can be given for the case study around Rend Lake shown in
figure 4. In this case, a levee was to be built to protect the land from
inundation. Unfortunately, the Corps ofEngineers could not design the
leveein time tobuild thestructurebeforeunder-mining. However,thearea
was monitored and post-subsidence contours will be compared to those
predicted. Nevertheless, the case study can be used to demonstrate the use
ofsubsidence prediction. The contours in figure 6could be used for siting
thelevee. However, thisstructure wastobeconstructed before undermin
ing; therefore, the levee could be damaged by horizontal strain. Triplett et
al. (1992) showed that the strain from subsidence at one site in Illinois was
due to bending. These findings have been duplicated in other areas of
Illinois, particularly by Van Roosendaal et al. (1992). Thus, areas of high
strain can be located by predicting areas of high curvature. Figure 9shows
thecurvature profiles for cross-sections in the three different zones de
scribed earlier. Since the geometric conditions along the northern edge of
the panel do not change, the curvatures are identical in all three zones.
However, the curvatures do vary along the southern edge of the panel.
Even though the maximum values of curvature are similar, the location of
the maximum curvature does change, and should be considered when
siting the levee.
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Figure 6. Panel layout for longwall mine in western Kentucky.
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Figure 8. Water drainage patterns before (top) and after mining (bottom).
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Figure 9. Curvature profiles for three different geometrical mining
conditions.
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CONCLUSIONS

This paper presents research on modifying the influence function
methodtopredictsubsidenceoftheground surface. Therequired functions
were determined for two case studies of subsidence above long-wall coal
panels in Illinois. However, thegoal of subsidence engineering is not to
predictsubsidence, butto predict and mitigate subsidence damage. There
fore, thetechnique wasenhanced tocalculate slope and curvature. Possible
applications ofthetechnique then were demonstrated for theprediction of
pre-subsidenceand post-subsidenceshorelinecontoursaround Rend Lake,
with these predictions currently being verified bysubsidence monitoring.
Induced slopes above two adjacent longwall panels in western Kentucky
were predicted to assess crop orpower line damage, and the potential for
ponding was identified. Finally prediction ofcurvature for theestimation
of structuraldamagein sitingofa levee wasdemonstrated.
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DonArrowsmith: Thank you, Ted. Again, we have acouple of minutes
for quesdons ifanyone has any.

Our next speaker is Bob Bauer. He is the Head of the Engineering
GeologySecHonatthe IllinoisStateGeologicalSurvey. Hehasbeen with the
Survey for sixteen years. Obviously, he is indmately familiar with what
goes on in theIllinois Basin. His topic is monitoringproblems: are wereally
measuring mine subsidence; a quesdon weallhave.

Bob Bauer: Thanks, Don.
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ARE WE REALLY MEASURING COAL MINE SUBSIDENCE

ROBERT A BAUER and DAN J. VAN ROOSENDAAL
Illinois State Geological Survey

Champaign, Illinois

ABSTRACT

Geology and weather effects produce
natural ground movements thatmaybe misin
terpreted as mine subsidence. Weather, local
geology and vegetation clearly influence the
elevation of the ground surface through frost
action, changes in groundwater levelsand soil
moisture content. Common practices of monu-
mentand benchmark design and placementdo
not address the problem of natural ground

movements. Monumentscanbedesigned tominimizesomenatural ground
movements. Differential displacements canbe reduced by knowledgeable
placement ofbenchmarks and monuments which areofsimilar design and
construction. Commonly, thethreshold values ofmovement for thedeter
mination of mine-induced subsidence are set from 0.01 to 0.03 feet of
movement along with the accuracy of individual surveys dictated by
closure error. Accuracy ismore than the amount ofclosure error; it should
include the range ofelevation changes (error band) determined for each
monument over a period oftime before itisdisturbed by mining. Multiple
baseline surveys of the entire monitoring system, conducted before the
onsetofsubsidence,should be used toestablish subsidencedetection limits.

INTRODUCTION

Accurate surveying techniques and precise instrumentation are cur
rently used to monitor coal mine subsidence. Modern equipment and well-
trained surveying personnel allow for the detection ofvery small ground
movements that maybe wrongly attributed to coal mining. Suchinterpre
tations have resulted in lengthy debates and, in some cases, litigation
concerning large angles ofdraw surrounding modern coal mines.

Surveying errors may be related to one or more of three sources: 1)
operator error, 2) equipment precision and 3) natural conditions. Tire
natural conditions affecting survey results include the geologic materials
and atmospheric conditions (weather) of the area being monitored. This
paperconcentrateson thesenaturally induced errors(geologyand weather)
found in monitoring small areas associated with coal mine subsidence
research.Threespccifictopicsarediscusscd-.observationsofnatural ground

39
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movements,howbenchmarkandmonumentdesigncandiminish theeffect
of natural ground movements, and theestablishmentofrealistic limiterrors
thataccount for the entire monitoring system, including natural ground
movements.

Local geology and weather produce natural ground movements that
may be interpreted as subsidence. Specifically, frost and soil moisture
changes can cause movements of survey monuments that may be mistaken
for subsidence. The impact of movements caused by geology and weather
are documented throughout the state by the Illinois Mine Subsidence
Insurance Fund. These movements are large enough to damage founda
tionsand structuresand represent 85percent (about 4,200 claims) ofall the
subsidence insurance claims over the past twelve years.

When subsidencesurveymonumentsdiffer from benchmarksindesign
and setting, natural weather-related fluctuations canaffect themdifferently,
resulting in differential movements that may be incorrectly interpreted as
mine-induced subsidence. It is nearly impossible, and generally impracti
cal, to anticipateall weatherconditions, toaccount forall geologic variability,
or to investigate a site completely to determine all potential causes of
differential movements. Therefore, care in the construction and type of
monuments andbenchmarks, along with proper selection oflocations, can
helpeliminate mostdifferential movements, but notabsolute movements.

Reliance on precise surveying instruments and accurate surveying
techniques that produce small closure errors has led many to believe that
subsidence-induced ground movements can be measured to one-hun
dredth or one-thousandth of a foot. However, these apparent subsidence
movements generally are not distinguishable from natural ground move
ments, which can be of the sameor evenalarger magnitude. Consequently,
realistic detection limits for subsidence-related movements should take
into account the possibility of movements from processes other than
subsidence, in addition to the accuracy of the surveying techniques used.

OBSERVATIONS

Natural GroundMovements
Measurements of natural ground displacements are cited throughout

the literature (table 1). Natural ground displacements can be produced by
groundwater fluctuations, changes inmoisture content ofsoils below and
around monumentsandfoundations(especiallyduringdroughtconditions),
frost heave, and uplift from tree removal. Information from the literature
cited in table 1 (with graphic representation in figure 1) reports that
downward movements of0.01 to 0.33 ftand upward movements of0.069 to
0.49 ft have been documented.

O'Rourke and others (13) suggest that monuments be anchored below
the zone of seasonal moisture change. Defining the moisture fluctuation
zone may be difficult because near-surface groundwater changes and the
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extent of the capillary fringeare usually not determined and /or monitored.
Data may exist for water-producing zones forwells,but these zones are not
typicallyidentical to thoseat the verynearsurface. Also, our experienceat
the Survey has shown that there are many areas where groundwater levels
fluctuate seasonally as much as 10to15feet,especiallyin gravelly soils and
thick loess. In addition, all areas could be impacted by unexpected or
extended drought conditions. Coolings and Ward (4) showed that trees
dried out clays 10 feetbelow the ground surfaceand dropped houses 0.25
feetat a distanceof80feetfroma rowofblackpoplarsand within30feetof
mature oak trees. In Illinois, Yarbrough (11) and Powell and Yarbrough(6)
have shown trees to affect the ground surface by 0.23 feet.
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Figure1. Barchart schematically showingtheamounts of natural vertical
ground displacements cited in table 1.

Reports of movementof buried plates (7and 9) and 5-footsteel rods
concreted in place(figure2)and on several typesof constructionof5-foot
rods (3) show that geology and weather can affect them. Chugh compared
a 5 foot long rod driven into the ground next to a 5 foot long frost-free
monument. While monitoring during the summer months only, he ob
served differential movements of0.0098 to 0.013 feet between the two types
of monuments.

Experiments by Coteand Hanna (12) on the accuracy of surveying and
the designof benchmarks showed large fluctuations in data. The bench
marks were 3and 35 foot longrods designed with casingand insulation that
werecomparedtoa typical campusbenchmarkofabronzeplateinconcrete.
All were anchored in loess and showed fluctuations of 0.03 to 0.05 feet.
Figure 3 shows the relative elevation difference between the 3-foot and 35-
foot, frost-free monuments.
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Asdemonstrated by thesestudies,weather,local geology, and vegeta
tion influence the elevation of the ground surface through changes in soil
moisture content causing consolidation and shrink-swell. Therefore, it is
important thatsubsidencemonitoringprogramsaccountfornaturalground
movements through benchmark and monument design and placement,
and by setting realistic detection limitsforsubsidence induced by mining.

Benchmarks and Monuments
Benchmarks typically used in surveyingas control points are bronze

disksset in the topof a concrete post or in thefoundation ofa structure,a
culvertheadwall, aspikedriven into thebaseofa tree, bridgeabutmentsor
piers,masonryretainingwalls, firehydrants,curbcatchbasins,and crosses
chiseled in concrete sidewalks. Many of these traditional benchmarks
(concrete posts, foundations, trees, masonry walls and sidewalks) are
affected bygeologyandweather.Othersare tied into systems(hydrantsand
sewers), have extremely deep foundations, or rest on bedrock (bridge
abutments and piers) and areless affected bynatural conditions.

Monuments for monitoring coal mine subsidence are typically pipe,
rebar, orcoal mine roof bolts driven into the ground. Other designs isolate
the upper few feet of the rod from the effects of frost heave. These frost-free
monuments are built by placing a casing in a hole augered the same
diameter as the casing inthe upper few feet ofsoil. Then, the rod isplaced
in the casing and driven into theground below the depth of the casing. The
annulus between the rod and casing is filled with insulation and the casing
is capped.

Unwanted differential movements between the benchmarks and
monitoring points can be produced when each isconstructed differently.
This isdemonstrated by a case in which two different parties monitoring
coal mine subsidence used the same frost-free monuments but separate
benchmarks. Party Aused benchmarks constructed similarly to the monu
ments, while party Bused a National Geodetic Benchmark. (This Geodetic
Benchmark is a concrete post in the ground which is not isolated from
weather effects in the upper part of the soil; ithas abronze marker on top).
Party B,using the GeodeticBenchmark, showed all subsidencemonuments
fluctuating up and down by about 0.03 feet. Party A, using frost-free
monuments and benchmarks, showed that the Geodetic Benchmark ap
peared to riseand fall almost 0.03 feet (figure 4). The benchmarks whose
fluctuations areshowninfigure 2wereconstructed similarly to theGeodetic
Benchmark butinaclay-rich soil, which has agreater impactonmonument
movement because ofthe greater reaction ofclays tomoisture changes.

Inanother case,monumentsconstructed of3-footrods weredriven into
the ground inanarea which has about 20 to 30 feet ofglacial material over
a shale bedrock. The benchmark was a bridge abutment that was founded
on bedrock. Figure 5shows fluctuations ofas much as 0.12 feet ina lineof
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f «® ♦

Figures6a,b, &c.Schematic showinghowchangesin moisturecontentand
groundwater fluctuations affect benchmarks and monuments of dif
fering construction. Using theconcretepostasareference (benchmark)
produces graph of alleged movementsof monument.
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monuments in front of a moving longwall face. All the monuments in the
glacialmaterial fluctuatedup and down in relativeunison by survey date,
until subsidence affected them. These measured fluctuations were not

related to problems with individual surveys since most closures reflected
second order accuracy or better. The dissimilar construction of the bench
mark and the monumentscaused them tobe affectedtodiffering degrees by
geology and weather. This is diagrammatically shown in figure 6 where
differences in monument and benchmark construction are affected various

amounts by changes in soil moisture content and groundwater table.
Monitoring of this situation documents differential vertical movement
between the two construction types with results depicted in the upper left-
hand corner of figures 6a, b, and c.

These examplesdemonstrate that toavoid errors, both monumentsand
benchmarks should be anchored below the frost line and should be located

in similar settings of soil composition, groundwater hydrology, and veg
etation. If the monitoring area is small, soils are similar, monuments and
benchmarks are similarly constructed and are near similar vegetation, then
the impact of weather on the monuments and benchmarks will also be
similar. Ifbenchmarks and monuments are affected equally, then differen
tial movements should be at a minimum.

It is also advisable to use more than one benchmark. Benchmarks

should be located within relatively short sighting distances. They should
also be placed at different distances from the subsiding panels so that a
single safe distance is not assumed before subsidence. All benchmarks
should be surveyed each time the monuments are surveyed. This provides
a separate control on the benchmarks and assures that damage to one
benchmark will not impact the monitoring program.

Limit Value or Error Band
Many researchers have noted a limit value or error band that is applied

to survey information to determine when individual monuments are being
affected by coal mine subsidence. Table 2 lists some of the published values
used for the limit value or error band developed by evaluatingdiscrepancies
of surveying. Equipment precision contributesonly a part of the limit value
or error band used to determine the onset of mine subsidence.

Articleson subsidence monitoring typicallypresent the precision of the
instruments used and the limits of closure errors (accuracy) as defined by
the National Geodetic Survey's fiveclassesof leveling (27). The monument
or benchmark design is rarely discussed nor is the reproducibility of
elevations for each monument through time before it subsides. The accu
racy of the combined system of surveyors, equipment and monuments/
benchmarks should be checked through repeated surveys before subsid
ence influences the monuments.

An error band can be produced for each monitoring job. Multiple
surveys of the monuments through timebeforesubsidencewill produce a
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Table 2. Published values for limit value or error band applied to survey
data.

Author Value

Bauer & Hunt, 1982 (14) 0.03 ft

Hood etal., 1981(15) 0.03 ft

Jack, 1986 (16) ±0.0164 ft

Kapp, 1973a, 1973b, 1978, 0.009 to 0.019 ft

1981 & 1986 (17-21)

Khair & Molesky, 1988(22) 0.04 ft

Luo& Peng, 1992(23) 0.012 to 0.024 ft for total station

O'Connor etal., 1983(24) ±0.03 ft

Subsidence Engineers' Handbook, ±0.0164 ft

1975 (9)

Piper, 1981 (25) 0.02 ft

Voight & Pariseau, 1970(26) 0.01 ft

surveys of the monuments through time beforesubsidence will produce a
range of measured discrepancies in elevation. This presents a practical
picture of the accuracy of the combined system encompassing the people,
equipment, geology and weather. For the example shown in figure 7, the
deviation of four surveys fora transversemonument line indicated an error
band of about ±0.0066 feet based on the difference between the maximum

elevation changes. Completing thisexercisebeforesubsidence begins also
displays errors in themonitoringsystem.Infigure7,theerrorband iswidest
for the lefthalfof the figure.Thesharp riseto the widerpartoftheerrorband
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Figure 7. Error band in reproducing the elevation ofmonuments during
four surveys before subsidence.
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represents the locationwhere the survey changed direction from a trans
versemonument line to measurea short longitudinalmonument line.This
appears tohave added some errors to theremainder ofthesurveying ofthe
transverse line, increasing the error band width. By evaluating surveying
datawell beforesubsidencebegins,surveying procedurescan beadjustedto
produce more accurate monitoring during subsidence.

CONCLUSION

Greatcareisneeded to produce accuratemeasurementsduringsurvey
ing for coal mine subsidence research. Elements that may produce changes
in elevation of monuments and benchmarks should be taken into account
when designing a monitoring program. Standardized procedures and
precise instruments allow detection of very small movements. Many re
searchers monitoring subsidence havedocumented large ground surface
displacements due to changes ofmoisture content in the soils caused by
weather and/or vegetation. Many ofthese moisture changes can affect the
soils at depthsof 10 feet, and theeffects oftrees or prolonged drought (4)
mayreach asdeepas30to 80feet. This precludes theinstallation ofsurvey
monuments that reach below thedepthaffected bysoil moisture changes.

The use of benchmarks of a design different from the subsidence
monitoring monuments has been shown to produce differential move
mentsbetweenthetwo since each isaffected uniquely bymoisture content
changes.Thebenchmarksshouldbeof thesamedesignand constructionas
the monuments and placed in the samesoil and vegetation setting. They
will then be similarlyaffected by weatherconditions, and the possibilityof
differential movements willbe significantly reduced.

Sources of errors can be detected and the accuracy of subsidence
monitoring improved by running multiple surveys of benchmarks and
monuments before they are affected by subsidence. This procedure will
produce an error band for all monuments and allows for the detection of
procedural problems that can be corrected beforesubsidence monitoring.

All monitoring programs may not need to be concerned with these
movements depending upon the purpose of the program, but the magni
tude of naturally caused elevation changes must berecognized.
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Don Arroiusmith: Thanks very much. During that talk, I was making
some notes. Actually, what it was, was a list of people that I would like to
send that talk to. Do we have any questions?

This issomeexcellent information and when the Proceedingscome out,
a lot of us will be looking at it very closely. When you start talking
hundredths and thousandths of a foot, we have that brought back to us
many times. We will move on then to our next speaker Brad Rigsby, who
is a mine engineer with Cutler Mining. They are doing something a little
different, which is subsidence in very low cover with full pillar extraction,
so they can handle it quite well. Brad's experience is with Arch, and prior
to that for a while with Kerr-McGee. Sohe is somebody who is talking with
position and knowledge from the Illinois Basin. Brad.

Brad Rigsby: Thank you, Don.



MINE SUBSIDENCE AT THE KATHLEEN MINE

KENNETH BRADLEY RIGSBY
Mine Engineer

Cutler Mining Company
Percy, Illinois

INTRODUCTION

If you mention the phrase "Arch of Illi
nois" (formerly Southwestern Illinois Coal Cor
poration)toanyonearound thisarea, theyauto
matically think of the famous Captain Mine or
Streamline Mine. Thepeopleof Cutler, Illinois,
know thesenames well. Streamline Mine worked
its EastC field for years before abutting State
Route150 justnorthof thevillageof523people.
Also, up until the late seventies, the people in
town watched as the huge Marion 6360 strip

ping shovel approached thesouthern perimeter of town,moving millions
of yards of rock and clay as it exposed the Springfield (No.5) and Herrin
(No. 6) seams beforestopping just onequarter of a mile south of town.

Unfortunately, the 6360 pit suffered from the same chronic illness that
allotherminingoperations do;it worked ina depletable resource. All that
any curious eyes could see was a "dead strip pit" that might make for some
decent fishing someday. That might have been the case, had Arch not
decided thatadditional production capacity wasneeded. Instead of using
a traditional miningmethod forthat company to make up the shortfall(i.e.
open up another pit), management decided that a contractor would be
commissioned under the name of Carter CoalCorporation to breathe new
life into the old 6360 pit by means of a drift mine.

Since the shovel operation removed twoseams of coal, the pit would
have to be backfilled with approximately twenty-five feet of material in
order to reach the Herrin (No.6)Coal level,and the spoils would have to be
sloped to20percentgrade inorder toharborthestackerbelt to the raw pile.
Today, Kathleen Mine has 15,000 raw tons of storage capacity. All coal is
hauled to the Arch of Illinois Preparation Plant by haul truck some three
miles away where it is cleaned and sold under long-term contract.

Once the site was developed by August 1984, Carter Coal punched into
the highwall via fiveentries and continued developing territory. ByMarch
of the following year, themine had three units, witheach unit operating two
shifts per day, five days per week, with one being idle each shift for
maintenance work. Therefore, on any given shift, there were always two
units running, with maintenance being pulled on the third section.

Kathleen Mine continued to produce coal until its shutdown in June,
1986. At that point, Carter Coal Corporation ceased to be an entity. In

53
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October, 1989, Kathleen Mine was reopened under Cutler Mining Com
pany, a wholly-owned subsidiary ofArch Mineral Corporation. Kathleen
Mine quickly returned to six unit shifts per day and, presently, has an
annual production of 1.3to 1.4 million clean tons.

OPERATIONS

Equipment
Originally, Kathleen Mine operated Joy 12CM11 continuous miners

with two Joy 10SC22B D.C shuttle cars behind the miner. It should be
pointed out that all equipment purchased in the beginning was "used"
equipment.

When the mine reopened,the minersreceived their first upgrade and
becameJoy 12CM7s. Thesemachines weresuperior to the others in many
ways.Theripper-chaindesignwasdoneawaywithandgear-drivencutters
with a "hard-head" design were installed. Electrically, the machine was
upgradedfrom 480 volts to950 volts. Thecuttermotors wereincreased from
135to210horsepower. The minerswerealso equipped with remote control,
which facilitated longer cuts.

In February of 1990, KathleenMinetested its firstSimmons-Rand Una-
hauler. With itsarticulating bodyand battery power source, theadvantages
of the ramcars over the traditional cable-bound shuttle car became very
clear.The Una-haulers added flexibility tomine planning.Theyalsooffered
an application for utilitypurposes.Not longafter that first trial, Kathleen
Mine would have nine of the 848 Simmons-Rand Una-haulers, three for
each miner.

By the end of 1991, Kathleen Mine had begun its second continuous
miner upgrade program. Theexisting12CM7s would become12CM7/12s.
Again, the miner would undergo an evolution in several major and minor
areas:

• The conveyor was widened from 30 to 38 inches.

• The newer machine has dual drive motors in the gathering head. Thus,
the horsepower was doubled from 70 to 140 horsepower.

• Gear-driven tramming replaced the upright chain.

• The tramming speed was increased from 65 to 85 fpm.

• Old style contactors were changed to vacuum contactors.

• Solid state drive.

• Wider crawlers.
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Due to theaddition ofthese bigger continuous miners and thebattery-
powered ramcars, Kathleen Mine has realized a year-to-date average
productivity rate in excessof 1600 raw tons per unit shift. This kind of
productivity hascertainly helped make Kathleen Mine whatit is today: the
mostprofitable operation within Arch Mineral Corporation.

MiningMethods
Inthebeginning, Kathleen Mine starteddeveloping mainentriesto the

north along the western edge of Cutler's corporate limits and to the east
along thestripminingextents ofCaptain Mine, with high-extraction panels
projecting north off of the East Mains. No planned subsidence activity
occurred in these areas, as thesurface waseither underadverse ownership
or Kathleen had nosubsidencerights. Inspiteof this, the intent for the rest
of the reserve owned by Ark LandCompany, the real estate arm of Arch
Mineral Corporation, wastoplanfor subsidence from the very beginning.

After the temporary shutdown, additional reserves were added to the
Kathleen Mine block. These came in the form ofone field known as the West
EX field and more coal along Captain Mine's Pit #7, both of which were
uneconomical to strip. Since most development up to the shutdown had
occurred in the east, this additionalcoal would further delay any planned
subsidenceactivity due to a lackof subsidence rights in that area.

One can tell by lookingat the mine map, that Kathleen Mine, for the
most part, is going after what everyone else left behind. The boundaries of
the mineblock are either strip-mining limits or abandoned underground
works,some of whichdate back to the pre-World War Iera. The irregular
perimeter was perhaps the main reason that there was no conception of
longwall plans for this mine. Hence, any increased coal recovery would
have to come from full pillar extraction.

Bythe spring of 1991, development work would return to the West EX
reserve,where all coal, and the majority of the surface, was controlled by
ArkLand Company. ItwasherethatKathleen would seethefirst "pillaring"
activity.

The 1stWestPaneloffof the Main Southwasdriven 15entries wide by
means ofa super-section. Entries were 50feet apartandcross-cuts wereon
100-foot centers. Some pillars were left to maintain a set of double entries
for the bleeder system around the gob. The pillars in the end of the panel
were developed on 100-foot centers to "shore up" the integrity of the back
bleeders.

Once developed, pillaring would beginon the leftside of the panel and
proceed to theright.Thisprocesswouldcontinuethroughout theend of the
1st West Panel.

In areas bolted during development, posts may be removed by hand if
the roof shows no signs of weakness and the workmen remain under the
area supported by adjacent posts. More commonly, regardless of good or
bad top, straps or cables are attached to the posts prior to their being set.
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These strapsorcablesaretied to acommon cableandattached tothe miner.
The miner then pulls theposts to their next set-up and all workmen arekept
out of the area.

We can deviate from the previously mentioned sequence where ad
verseconditions makeit impractical toattack thepillaras indicated. Such
deviation is onlypermitted where equivalent supportismaintained in the
alternate method. A mirror image of the previously mentioned plan is
acceptable.

Revision To Pillar Plan
As the 1st West Panel was developed and pillared, it became apparent

thatthe haulageon the unit would bestrained. Logistically, there wereother
problems associated with having 15 developing faces. Thebleeders of the
1st West Panel remained in excellent condition, with very little deteriora
tion of the roof. They also remained mostly dry, with only a couple of
exceptions. Hence, a new pillar plan was developed that would allow
Kathleen Mine to recover the bleeders of the previously mined panel and
reduce the number of developing faces to eight.

As mentioned, the new panel configuration consists of eight entries
developed to the back end of the panel where two entries are driven off to
connect with the bleeder entries of the previous panel. At this point, the
direction of air in the old intake side of the previous panel is reversed. Once
the bleeder system is established, rooms are developed and holed into the
previous bleeder entries. At that time, pillaring begins with the bleeder
pillars being extracted first. Next, the blocks developed in the rooms are
pulled, and then, three rows of five blocks across the panel entries are also
removed. This process is systematicallycontinued as the unit retreatsout of
the panel.

Tire third panel is developed and pillared identically to the second
panel, with the result being three panels on the same bleeder split of air.
Once a three-panel set is completed, the panels are sealed and mining is
either being continued or started on the next set of panels.

ROCK MECHANICS

Now that the process which leads to subsidence has been discussed, it
is time to examine the results of Kathleen Mine's underground activities.

Up to thispoint, KathleenMine'smethodor modeof operation hasbeen
discussed. One can say that there is nothing extraordinary about this
operation, other than maybe it is very productive. Yet, there is one distin
guishing feature about Kathleen. Perhaps no other operating mine in
Illinois is mining coal by any caving method at depths as shallow as 100to
110 feet! So far the deepest cover that has been undermined at Kathleen
Mine is 145 feet.

Since inception, there have been several concerns regarding a full
caving mining method at such shallow overburden. Will the roof cave well
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and quickly? Or will the Brereton limestone exhibit a bridging effect,
thereby placing higher stresseson the active pillar line? Will there be an
override, not only theactive pillar line,but out into themain entries as well?

Eventhough theaquiferthatmostpeopleinthearea tap with theirwells
is far below the mine workings, would the unconsolidated material be able
to seal out any surface run-off?To satisfy someof these concerns, Kathleen
Mine personnel visited other mines with equivalent overburden, both
within the area and outside, to observeany problems that they might be
experiencing.

In the mid-1980s, AMAX Coal Company's Harco Drift Mine was
utilizinga pillaringmethod. Theywereoperatingunderapproximately 130
to 140feet of cover.To our knowledge, Harco Mine was not experiencing
any difficulty in getting the roof to cave. Longwall mines in Ohio and West
Virginia, with 140and 160feet of cover respectively, were also visited.

With someconcerns put to rest, Kathleen Mine proceeded with its plans
for full pillar extraction.

Results

The results of the caving mining system employed at Kathleen Mine
have been very interesting. In most cases, the roof has caved very quickly.
Typically, thestumps stand until the active pillar line is about 100feet away,
then the roof will cave up to the active pillar. To date, there has been no
evidence of override. The strength and integrity of the bleeder pillars has
not appeared to have been compromised, either,even long after mining has
stopped as in the 1st West Panel.

Of special interest is the amount of subsidence that has been observed
on the surface. All of Kathleen Mine's planning for its areas of high
extraction mining were based on an angle of draw of 35 degrees. Also
during planning, the following premise was assumed to be true: the
amount of subsidence due to caving mining systems, whether it is
longwalling,shortwalling,or full pillar extraction, is inversely proportional
to the amount of overburden above the seam being extracted. In other
words, the more shallow the mine workings, the greater the subsidence on
the surface as a percentage of the extracted seam height. In fact, as much as
80 percent of the extracted height was expected to be observed on the
surface.

Unfortunately, the textbookswill have to be rewritten due to phenom
ena that have occurred at Kathleen Mine.For a mining height of approxi
mately6.5 feet, the greatest subsidence realized to date has been 3.6 feet,
with most monuments in the middle of the trough showing movement less
than 3.5 feet.To coincide with this lower than expected subsidence inside
the trough, a limited amount of subsidence has beenseen outside the area
of extraction. At this time, it would not be prudent to say exactly what the
angle of draw is for two reasons: 1)monumentdata are stillbeingcollected
and studied, and 2) there is still some discussion on the criteria for deter
mining what is or is not subsidence.
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The movement at the edge of the extraction area is worth noting,
however. On the north side of the panel, at a monument just four feet north
of the inside edge of the bleeder pillars,a verticaldisplacement ofonly 0.14
feet has been measured. On the south side of the first panel, at a monument
directly over the inside edge of the bleeders, only 0.19 feet has been
measured. Any other movementoutside theedge of the extraction area has
been less than or equal to 0.10 feet except in those cases where the monu
ment was disturbed by farm equipment. Without stating exactly what the
angle of draw is, the angle is believed to be decidedly less than the 35
degrees originally used as a basis for planning.

Theories
How can one explain thisanomaly?Toanswer this question, one must

examine the lithological makeup of the strata above Kathleen Mine's
workings. Under some 20 to 30 feet of unconsolidated material, there are
four prominent limestonemembersamong variouslayersofPennsylvanian
shales. Each is also very competent. In theory, it is believed that an almost
vertical shearing is taking place.Furthermore,itisbelieved thatany "draw"
that isoccurring isstarting at the topinsideedgeofthe uppermost limestone
member. Thisisa broad step away fromthe traditional angle ofdraw, which
begins at the edge of the extraction area or the remaining pillars in the
bleeder line.

SUBSIDENCE MITIGATION

The impact of Kathleen Mine'splanned subsidence activitieshave been
minimal. After pillaring began in the 1stWestPanel, it was decided that it
was economically and practically justified to subside the Arch of Illinois
spur totheUnionPacific railroad. Thisspur runsnorthwesterlyacrosssome
of the first few panels before intersecting the ICG spur, which runs the
length of one of the panels. This would not interrupt Arch of Illinois'
shipmentsas mostof thecoal isshippedon theICG spur. Nevertheless, the
former would have to be raised. Also any interruption to the natural
drainagehasbeenmitigated byditching in thevicinity of therail.

CONCLUSION

Atthispoint, agreatdealofskepticism probably exists overthetheory
of"vertical shearing." To illustrate management's confidence inthis theory,
one must examine a certain powerline. The 138KV line, which feeds the
entire Archof Illinois complex, runs roughly parallel to the1stWestPanel
and justover thebleeders along thenorth sideofthe panel. In some cases,
the poles were located inside the bleeders out in the extraction area.
Sometimes, only a single pillar was left to support the power poles. The
result was thatthesurface cracks propagated around the remaining pillar,
and the lights stayed on at Archof Illinois.
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Finally, the questionarises, "Whatare the implications of this reduced
angle of draw?" The answer is very simple. When laying out a mine plan,
the operator must take into consideration the safety and welfare of the
public. Just as Cutler Mining Company believes in that rule, it is also
committed to the premise that the welfare of the employees must be
considered. In planning future panels that abut adverse surface right-of-
ways or structures, a smaller offset can be used. Therefore, the recovery of
the resource is increased.

Don Arrowsmith: Thanks very much, Brad. We will take a couple of
minutes for questions. I have seen this; it is interesting, and, for anybody
that isconsidering fullsubsidencein lowcover, itwould be wellworthwhile
to talk to Brad and try to pin him down later. What they did around the
power poles, you can stand there on that rail spur and see it just as plain as
anything. It is worth the trip.

Question: What is the extraction ratio?
Brad Rigsby: Oh, we are probably getting between 70and 80 percent of

the pillar that remains; so Idon't think thestumps are giving any significant
support as to why we are seeing a reduced amount of subsidence. We are
getting quite a bit of the pillar. The only thing Ican offer as an explanation
about the reduced subsidence ismaybe that the four limestone membersare
probably creating a blocking effect, adding to the swell.

Don Arrowsmith: I think we had some good talks here. There is some
good information. The speakers will be around; and sometimes it is easier
to talk with someone face to face rather than in a room like this. We will

wrap things up then, and thank you very much for attending.

Barbara Stephens and Dorothy Swingle (IMI Advertising Committee
member) ofAMAX Coal Co. 's Wabash Mine inspect the commemora
tiveclassic shotgun raffled offduring the Centennial meeting.
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MikeReilly: Goodafternoon. Welcome totheAnnual Luncheon. Weare
going to change theschedule a bitand have our luncheon address first. Our
speaker today is Mr. Dave O'Neal. Daveis from this part of Illinoisand is
a former lieutenant governor of Illinois and a past AssistantSecretaryof
Mine Safety and Health Administration. It was while Dave was Assistant
Secretary of MSHAthat he addressed our luncheonin 1988. On October 16,
1989, Dave was appointed Assistant Secretary for Land and Minerals
Management, Departmentof the Interior, by President Bush,and, today, he
manages three principal bureaus of the Department of the Interior: the
Bureau of Land Management, the Minerals Management Service and the
Office of Surface Mining Reclamation and Enforcement. The Bureau of
Land Management (BLM), under Assistant Secretary O'Neal's direction,
manages272millionacres of public land, aboutone-eighthof the nation. He
also serves, through operation of the Minerals Management Service, the
environmentally responsible exploration and development of the mineral,
oil and gas resources of over two billion acres of the U.S.outer continental
shelfand exclusive economic zone. The third bureau under the direction of

DaveO'Neal is theOfficeofSurfaceMiningand ReclamationEnforcement.
OSM's mission is to protect American environment from any adverse
effects of surface coal mining while maintaining a strong domestic coal
industry capableof contributing significantly to the nation's energy secu
rity. It is with great pleasure that I welcomeDavid C. O'Neal, the Depart
ment of Interior's Assistant SecretaryforLandand Minerals to this Centen
nial Meetingof the IllinoisMiningInstitute. Itisgood to haveyou back with
us, Dave.

DaveO'Neal. Thankyou,Mike. Hedidn't mentionthatthejobIhad that
was the most fun was whenI wasSheriff ofSt.ClairCounty. Havingbeen
the first Republican in thirty years elected in that county, it was really an
experience.
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DAVID C O'NEAL

Assistant Secretanj forLand andMinerals Management
U. S Department ofthe Interior

Washington, D. C.

Iwas interested in the program this morn
ing. I sat through most of it on subsidence. The
thing that really caught my eye, to be honest
with you, was the Cutler Mining Company.
Most people in Washington, I daresay, would
know nothing about the Cutler Mining Com
pany. I don't know too much about Cutler
Mining Company either, other than my father
wasborn in Cutler and my mother was born in
Campbell Hill. Tliey used to date one another

by way of one of the railroad pump cars. You remember how they would
fix the track; they'd throw the switch at Steelevilleand go on down to pick
up Momat thebrickyard thereinCampbell Hill. Anyofyou from thatarea
know what I'm talkingabout. Mymom and dad went on their honeymoon
when they got married way back when in West Frankfort. West Frankfort
had a new hotel at that timeand theyhad something there my mom and dad
weren't used to, true story: electriclights! Theywere very shy and they got
to their room for the honeymoon night-first night together, and here is this
electriclight and thisbulb. Therewerenoswitches. Youhad to know that
you had to unscrew the bulb; that is how you turned it out. Tlieydidn't
know that. They weren't about to spend their first night together in a lit up
room. I'll tell you how they solved that. My dad got a chair. There was a
littleJhookup in theceilingthat thewirestretchedacross, and hetookitout
of there, tookitover and openeda dresserdrawer, put the light bulb in and
shut thedresserdrawer. My mother andfather passed awayin 1976, but I'll
never forget that story, and I thought I'd share it with you.

It is good to be back. As Miketold me earlier, he thought I was glad to
be back. I wanted to covera few things with you today and still leave time
for some question and answers you might have.

Augustthe3rd,asmost ofyouknow, isthefifteenth anniversary of the
Surface Mining Act. Anniversaries make us think aboutwhatwe'vedone-
howfar we'vecomeand whereweareheading. Iwould suggest toyou that
a lotoffolks thatwere opposed toit in the beginning probably arenotquite
soopposedtotheSurface Mining Act today. I think thereclamation efforts
that havecomeout ofitespecially fortheabandonedminelands, havereally
shownthe American public whatcanbedone whenAmerican initiative is
put to work. The acid runoff and a lotof the problems we had in Illinois, I
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think have been and are being addressed. I think there have been millions
of acresof lands subject to theSurface Mining Act. I see that, in the future,
a lot of our problemswith wetlandscan be mitigated through some of the
reclamation practices we have, if we will write rules that will allow the
companies to get their bonds back after they have done that kind of
reclamation. What was the exception in surface mining is now the norm.
What was unusual is now common place. Good reclamation is now the
industry standard, and the industry peopleI talk to pride themselves in the
kind of reclamation projects they come up with. So we are pretty proud of
the fact that the industry and the states have responded the way they have.

I wanted also to talk to you today a littleabout the Senate energy bill.
I think that we have had somedepartures fromthe normal there. I think the
fact that Rockefeller came forward with a bill to pay off a private debt that
was entered into by private entities, shows you how far we've come along
the trail of liberalism. I know that some of the companies here today
probably benefit from that, but the majority of you don't. And if you allow
that to happen, they are going to find all sorts uses for your Abandoned
Mined Lands (AML) money, and you can forget about ever having that
yoke from around your neck.

The other thing I would talk to you about is some of the other coal-
related things in the Senate energy bill. They are not too ominous in the
Senate bill,but they are in the House bill. And I think that you can't look at
one without the other, since it is in conference today. The only good news
I bring to you is that Idon't think,in my personal opinion,and I'm wrong
somuchyou can't put muchstockin that,I justdon't think there isgoing to
beanenergybill. Idon'tbelieve theCongressoftheUnitedStates,with their
liberal leadership, is going to giveGeorgeBushone thing he can hang his
hat onbetweennowandNovember3rd. Theyarejust notgonnado it!They
havebeenmean-spirited for four years, andtheyaregoingtocontinue tobe
mean-spirited, and I just don't see them coming with any kind of bill that
won't force him to veto it. And the energy bill is something the President
has pushed since his initial energy strategy in February of 1991.

Forthevalidexisting rights(VER) part in theHouseenergybill-theyare
stillat it-they wanttogowiththegood-faith,all-permits test.TheCongress,
and I don't know what makes them do it, will fly in the face of the
Constitution everytime theyget a chance. You can't use good-faith, all-
permits. You'vegot touse a takings test. Our proposedVER rule that will
beout by about theendofthisyear, isjustthat. Itusestakings as thebase,
and that's theonlywayyoucanhave a valid existing rightsbill. I've talked
toHousemembers,I've talkedto theirstaffaboutwhat theyaredoing with
VER-theycouldcareless! I justpersonally think toomuchof theConstitu
tion toviolate it thewayit isbeing violated with total disdain. Thereisjust
no concern.

There issubsidence in theHouse bill. That isan interesting story I'm
going tohave toshare with you. When 1had a bunch ofpeople a couple of
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years ago come into the Secretary's office with their bottles of dirty water
and with their stories, I looked at the Secretary and the Secretary said, "If
that is occurring, then I want subsidence rules out there quickly. "

I said "Mr. Secretary, Iagree with you. Let's do a 'Noticeof Inquiry7 just
to make sure this is right, and we'll write a tough one; we'll stop this kind
of thing from happening." And that was the feeling. I mean people had
really been wronged, and the companies had not in any way, according to
them, tried to help with that situation. Lastyear we had a Noticeof Inquiry,
and we had six hearings throughout the United States-one in Washington,
D. C, the rest in coal country-Pikeville, Kentuckyand other areas, so that
everybody had a chance to get there and testify. We had 77 individuals
testify. And the Office of Surface Mining was ready to go with that
regulation. I said, "Wait a minute. Were these people sworn?"

"Well, no."
"Well, lefs check out their testimony." Sowedid. We took two weeks,

sent out teams from OSM to check each and every person of the 77. What
we found was, seven didn't exist. They weren't there. No place to be found.
That left us with 70. Sixteen were found not to be mine-related. That takes

us down to 54. Of those 54,38 had been compensated. Now we are down
to 16. Of those 16,four had never reported it toanybody because theydidn' t
know they were supposed to. Don't ask me why. They had not talked to a
state agency. They had not talked to the federal government, nor had they
talked to the coal company. They have since been reimbursed. That left us
with 12, and of those 12, ten were in litigation. To me, the system was
working, and I could not write rules and regulations to put a 50 million
dollar a year plus burden on anything or anybody, for, at the very least, a
localized issue to where sometimes the states, if they are not a primacy state,
aren't really going like they should on the issue. That also is easily
overcome.

When I went to the Secretary and told him that I couldn't in good
consciencego forward, there were a lot of people mad. The special interests
in Washington were reallyupset. Sol went todifferent editorial boardsand
explained to them why I had done what 1did. So, the Congress-Chairman
Miller and Nick Joe Rahall-blasted me, talking about all the problems that
theyknewaboutand theyweregoingtoput itinlegislation. SoIwrotethem
both a letter, and I talked to their staffs and asked them to send me the
information they have that Idon't have. I let them know that I'll still come
with a proposed rule and we'll go with subsidence. Irequested them to give
me that information; but, it wasn't forthcoming. A Kentucky newspaper
said they have 5,000or 1,000 examples. I called them up and I said, "Send
me just 100 of them! Let me know. I want to look into them. If there is a
wrong, we'll right it. I want to makesure the system is working as I think
it is from our Notice of Inquiry." No response from that newspaper.

By theway,as an interestingsideeffect, therewasanastyarticlewritten
in thePhiladelphia Enquireraboutsubsidence and aboutme,so Iwentup and
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talked to their editorial board and their reporter and told them what I told
you, and they said, "Well, those 38 people that signed the waiver and
accepted the money, they are not happy about it."

Well, I said "I don't know, I'm not happy with my broker if I sell my
stock and it goes up the next week, but that is kind of normal in America."

"Well,we think thatOSM ought tolookat all thosekind ofcontracts that
are written between that individual and the company and give the okay."

Isaid, "You think weshould be expertson the property values of every
place in the United States and we should do that? That's not the role of the
federal government."

And they looked at me and said, "We think it is."
So there is a big philosophical disagreement with me and some of the

folks out there in America. And Iguessif thereis enough of them that feel
that way, Iwon'tbearound after Novembcr3rd. But,aslongasIamaround,
we are going to talk about the facts and the issues and get to the bottom of
it.

Theother thing they want todo istoput an extensionon theAMLfunds.
They want to put the extension on until 2010. They don't know what
happened the first 15years. How come they want to put another 15or 20
years on it? I also asked staff abou t that. 1said, "You know we havesaid let's
add two moreyears, to go to1997. By thenwe'll reallyknow what isgoing
to be needed. Maybe we ought to change our priority rating. Maybe we
ought todo somethingstomakethose fine-tune adjustments. Maybe there
are some states behind other states, like Pennsylvania with probably the
most abandoned mines. Let'sdo something so we can go in and get this
burden off of industry." Nobody wants to talk about that.

Wesigned thecleanair measure. The Presidentauthored that. Thathas
probablygivenalotofyoua problem,and Icanunderstand. Thegood news
is weare spending upwards of five billion dollarson cleancoaltechnology.
I talked to Jim Randall yesterday on the phone and told him that I read the
articlehe wroteaboutsomeoftheliquefication technology theyare trying
to do; I told him that I thought thisand a lotof theother thingsare quite
exciting. I think if we are going to have a sound energy strategy in the
United States, one of the abutments of that has to be coal because of the
tremendous amounts ofcoal that wehave. Nobody wants to destroy the
environment. But therearepeople who write books and say in theirbooks
that the mastersof industry are thedemonsof the world. Others write in
theirbooks thatthecombustion engine ought to bedone away with, it isthe
worst thing that man has ever found, and that all fossil fuels should be done
awaywith. Well, perhaps 30or40 years from now, wearegoing tohavethe
technology thatallows ustodosomething else, ifwe haven't found ways to
clean up fossil fuels, butdon'tcutyour nose off to spite yourface.

When thePresidentcameout with his national energy strategy in1991,
February 3,1991, he was quite explicit. It is very simple. There are three
things we have todo. We have to conserve and have a legitimate conserva-
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Honprogram, and he gave some definite examples of how we can conserve.
And then he said the second phase has to be increased R&D for alternate
sources, and he talked about that and some of the things we ought to be
spending our money for. And the third thing is to increase domesHc
production in a sound environmental way. Capitol Hill took that call up.
The only thing is, they forgot about the third-increased producdon. They
stopped opening ANWR(ArtieNatural Wildlife Refuge); they stopped a lot
of things. The problem you have is,if weare going to have alternate sources
of energy and they are 20 or 30 years away, coal and oil and gas are the
bridge to the future. What are we going todo if we don't have those things,
those alternaHve sources that are economically viable? Somebody said,
"Well, for running automobiles, you can use liquified natural gas." And
that's true. But you can't drive more than 200miles from your sourceof gas.
And if you want to make sure that is as common place as filling staHons, it
is going tobe a$12 billion nut. So, we'vegot toplanforthese things,it's just
not waving a magic wand and saying, "We are now going to use solar
power." If you use all of the kinds of fuels that you think of as alternate
sources thatare available today in the United States, you are going to be able
to replaceone percentof the conventional energy sources-onepercenf or less.
We cannot yet give up all thoseconvendonal resources to go with alternate
fuels. Hopefully some day, but we are not there.

On regulatory review,we'vecompleted thefirststageofour reviewof
reguladons as part of the President's federal-wide effort to reduce unnec
essary regulatory burden. I think you have seen some of the areas we have
been involved in. I menHoned three, the extension of AML fee collecHon
authority throughSeptember 1995. Thenew reguladons include provisions
for eligibility of both coal and non-coal reclamation projects, as well as
provisions for thecollection and allocation of AML feestoeligibleprojects.
We are developing a regulation that would eliminate a lot of useless
inspection of abandoned sites. We issued a Notice of Inquiry last year
seekingcommentson themethodstoestablish theweightofcoalat thepoint
ofsale. I think that isexceptionally importantifwewant tomakesure there
is a levelplaying field. Clarifying whatrecordsoperators have to keepand
for how long, I think is important. One thingI have on my desk right now
isexploration permits, a second onindividual civil penalties,and a thirdon
temporary cessation. Thoseare proposed rules that havebeen out. Wehave
had the comment periods, and we are now lookingat what those comment
periods produced. Weare documenting that,and it looks to me like we'll
probably decide not to go final on those three. We expect other changes
comingoutofourregulatoryreview that Ithinkwill havepositive economic
benefits but also be a great plus for the environment. I'll probably save
anythingelseand maybe discuss itinsome questions andanswersthatyou
might have of me.

I would like to comment on your 100th anniversary. We just had a
fifteenthat OSM. Youhavea 100thanniversary. Iwant tocongratulateyou
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all for the job that has been done through those 100years, and I think it is
interesting howthejobhaschanged. Thefirsttimeslstartedbeinginvolved
that much with coal and coal technologywas in 1976when I took over as
Lieutenant Governor and the Abandoned Mined Land Reclamation Coun

cil. Iwas told by a memberof the IllinoisGeological Survey on the way over
from theairport today thatoneof the programs weput together isstillgoing
strong and that is not only the technology transfer, but the way that we can
respond to emergencies on subsidence in Illinois by using OSM and the
State GeologicalSurvey, as well as local units of government and the state.
I recall right after we put that group together, some of you in the room
probably remember, there was a big subsidence case down in a place called
Energy, Illinois. It was a Fridaywhen it happened. We called the folks
together. We had a contractor on Saturday, the gas lines were fixed, the
homes wereshored up and thecontractor waspaid witha checkfromOSM
on Monday at noon. That kind of cooperation is what we need, and we
should work out the red tape so that we can have that kind of cooperation
for the benefitof not only the public, but theentire miningcommunity.

So, I congratulate all of you on your century of progress. It is my
privilege to be here withyou,and I'd liketo takeany questionsyou might
have about something that we've done that we shouldn't have done or
something you think weought to do. I'll remind you of how many times
we'vesat and said, I wishwehad oneofthoseguys fromWashingtonhere,
I'd like to give him a piece of my mind. He's here, and you lose all
complaining rights for one year if you don't speak up now.

Question: I justwonder ifOSM hasmade anyefforttogetpeople outof
Washington and out of largearea offices to seea coal mineso they would
have a vague understanding of what weare talking about when we say
thingsare not thesame in Illinois as they arein West Virginia or Pennsyl
vania?

Dave O'Neal: Notonlyare wetrying todo that, somebody must have
told youwe are trying tomove some people around, but wealso are trying
toimplement whatwecall a mobilityandtenure policy sothatpeople aren't
in thesameplace more thanfive years. We arehaving a lotoftrouble in the
Congress on that one, becausea lot of their leaksare out in different areas;
that isimportant. Oneotherthing thatisjustas important, is togetpeople
from out in the coal fields into Washington and people from thebusiness
sector intoWashington tosee howthat world works. Because I'mgoing to
tellyousomethingyouaregoingtolaughat,butitis the truth: wedon'tdeal
with facts inWashington, we deal with perception. And if the perception
isthat you and your industryarebad guys,you arebadguys. And until that
perception ischanged, theydon'tpaytoomuchattention toyourfacts. That
isascandid asIcan be with you. So itis justasimportant for our people and
those career professionals toknow about the coal fields, to beunderground
and to look at those surface mines and be out there and understand what
those problems are. Itisjustasimportant for thepeople inthis room andthe
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people out in thefields toknow how theCongress works, including thefact
that there are sixty thousand employees of the 535 congressmen and
senators—sixty thousand!

I was in a meetingon the hill not too long ago,and there were twelve
people therediscussinga veryimportantissue. Imean,I'veowned myown
businesses—I've had to make payroll. I said to the group (I guess the
average age was 28—they are the ones really making the decisions in the
Congress, because thecongressman is trying toget re-elected),"How many
of you here have owned your own business?" Nobody raised their hand.
"How many ofyou haveever worked in the private sector?" Nobody raised
their hand. They are going to make laws that affect you, and they don't
know what the hell they are doing, I'm tellingyou. I happen to think that
you should not be allowed to be a staff on the hill unless you have worked
in the private sector for at least fiveyears. They come right out of school.
They go right in there from their textbooksand what some liberal teacher
has been teaching them all through collegeand now they get into Congress
and they are going to do all these things that those textbooks said. Because
we didn't open ANWR for oil and gas development, it cost us 750,000jobs
in this country over a relatively short period of time, according to Warden
Business School; 750,000jobs. The same senators that stopped it, the Tim
Worths and the rest, are the same people that are now talking about job
creation. And I think they are doing it with a straight face. 1don't think they
understand. I really don't think they understand. Mike Hayden, who is
now the Assistant Secretary for National Parks and Fish and Wildlife
Service, was a former governorof Kansas. He has an environmental degree.
When Mike first came on I was talking to him about ANWR and he said,
"Well, I'm not so sure we ought to open ANWR."

Isaid beforeyou talk toanybody, you flyup there lookat it, this pristine
wilderness where there is a town and a runway. And he flew up there and
came back and said "Why, there is more wildlife along the pipeline than
there is in the coastal plain of ANWR." And that's true. But we have
allowed certain special interests to sway our views. Let me give you one
other example of the problem we've got. We had a spill from the Exxon
Valdiz. Terrible disaster. And because of that spill, the Congress put
moratoria on all outer continental shelf drilling. Now, when you stop
producingat home, you have to tanker more in and thechances ofenviron
mental disaster is from tankers, not from drilling. Think about that. That
is what we are working with on a daily basis.

Question: How many people in this room have perhaps had the
opportunity to work in Washington or to go to Washington? I went there
and tried to do my thing. When I left that job,Igave a talk to people about
my Washington experiences. Ialways ended that talk with the challenge to
them that if theyhad theopportunitytogo toWashington, theyought todo
so; they will understand better how the system works.
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Dave O'Neal: It is important, I appreciate you saying that. I'll tell you
one person you can be very glad is thereand that isT Ary. T is someone you
might not likepersonally;or you might likehim personally, Idon't know.
Butyou always know where hestands. T isnot shy. Imust tellyou a funny
story. A couple of months ago, I was with some scientists from China and
then went up to Russia to talk about natural resource development and
putting together different partnerships. I flew from Bejing to Harbin and
then drove three hours in a carup to Daqing,whichis their bigoil field.And
the guy walks out in Daqing-I mean you arc out in nowhere out there-and
he comes over to me and says, through the interpreter, "How's my friend
T Ary?" T Ary is not old enough to be to all the places that he has been in
his life. But in Europe, in Russia and up in Magdalen, they knew about T
Ary. So, I'm a real fan of T's.

I thank you for allowing me to come talk to you today. I'll say this, I've
always said it in closingany of my remarksand that is that I'm in that office
at 6:30 in the morning, that is 5:30 your time because I want to be prepared
for that day so that my people can get to me. I don't want to appear to be
too busy. Bythe time they get thereat 8:00, I'm ready. That means that you
can get hold of me by calling that office at that time. If you ever need
anything, or you want to voicean opinion and you don't want to go through
OSMor you think there issomethingIought to know about personally, take
me up on my offer. I've always made that offer. A lot of folks have taken
me up on it, and I've learned a lot. The decisions we make affect a lot of
things, and it is important I know from every aspect, how the quantitative
nature of that decision isgoing tobe. Ineed toknow fromyou just what you
think and foryou to think that Ialready know that it iswrong. Callme even
if it is redundant. Letus know. Iappreciateyour allowing me to be here.
Thank you.

Michael Reilh/: Thank you very much, Secretary O'Neal, for your
remarks. It is always nice to hear from the other side-somebody from
Washington.ThingsaredifferentinWashington; itisa differentworld. I've
spent some time there. I've never worked there, but in the last few years,
spent some time there and it is amazing.

What I would first like to do, we still havea pretty good agenda, is to
introduce the peopleat thehead table. Startingfrommyright is Betty Daly;
she is president of the Miners' Institute Foundation in Collinsville. Maybe
alittlelater, Betty, I'llgiveyouachance tosayafew words,ifyou would like.
Next to Betty is Doc Harrell. Mostall of you know Doc Harrell, he's been
in the mining business forever. He has done an absolutely outstanding job
heading up theCentennial Committee. Heand 25 othersworked veryhard,
did a greatdeal of work. Please make sureyou stopby theexhibits of the
miners' lamps, the pictures, the movies. There has been a great deal of
thought putintothis; don'tleave without seeing that because Ireally think
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it is worth seeing. Brud Leighton; Dr. Leightonis Chiefof the IllinoisState
GeologicalSurvey-just beenagreat help to our industry, he and his people.
Tim Hickman, Director of Abandoned Mine Lands Reclamation Council.
Joe Spivey, President of the IllinoisCoal Association. Fred Dalton, Mayor
of Collinsville. I'll give you a few minutes, Fred, when I finish the
introductions. BobShanks, President of Arch of Illinoisandisgetting in line
to take over this joboneof thesedays after the fellowon my left. BobDanko,
Peabody CoalCompany, President-electfor the IllinoisMining Institute. C.
Dayton McReaken,is on Bob's left,and Dayton isgoing to be our honorary
lifetime member. I'll have a few more words to say about Dayton in a few
minutes. Next to Dayton is Mrs. McReaken. Dayton refers to her as the
Queen, and I think that is a great title; to live with Dayton for that long, I
think that isgreat. Next to Dayton is Ron Morse, Directorof the Department
of Mines and Minerals in the State of Illinois. Next to Ron is Mrs. Walter

Brandlein, wife of Walt Brandlein, a dear friend of all of us. Walt has been
a very importantpartof this Institute formany, many years, as member and
chairman of the Advertising Committee. He passed away earlier this year,
and we miss him a great deal. Next to Mrs. Brandlein is Carol Brandlein
Efrid, the daughter of Walt and Mrs. Brandlein.Tom Sadler and his wife;
Tom was our honorary member in 1992 and a longtime and active member
of the Advertising Committee. Lanny Bell,honorary memberand longtime
active member and chairman of the Advertising Committee, is on the far
end. He will present some awards for the Advertising Committee. That is
our head table. Weshould give thema big hand. I'm supposed to have a
list of other important guests, but I think you are all important.

At this time I willgive a fewminutes to the Mayorof Collinsville. Fred,
if you would like to welcome people here.

Fred Dalton: Thank you very much. It is a pleasure to represent the city
of Collinsville and to be here to welcomeall of you of the Illinois Mining
Institute to your convention here in Collinsville. I understand this is the
second or third time, and I have to plead ignorance on that case; I'm a new
mayor, by theway. So it iscertainly a pleasure tohaveyou. Iwould hope
thatyouenjoy yourself asyoustayhere. We havemuch weareproud ofin
Collinsville. I am not a native of Collinsville; I was a native of southern
Illinois a little more south than this, in Marion. Coal mining there was a
major industry whenIwasgrowing up. And whenIcame toCollinsville,
it was a majorindustry here,too. Soonceagain,it isa pleasure to welcome
you all here, and it is our pleasure to haveyou with us. Thank you very
much.

Michael Reilh/: Thankyou,Fred. Wearehappy tobehereinCollinsville.
At this time, Iam going totake a few minutes justtogiveyou someof

my ideas on the Institute and the coal industry. I'm very happy you areall
here. Wehave a great turnout and it is a centennial year. As I said earlier
thismorning, ifyou reach 100 years in anything today, in any business or
association, itisreally outstanding. Idon'tknow whatthenext100yearsare
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going to be but we have great people. Idon't know if you know, I'm Mike
Reilly. I'm Presidentof theMiningInstitute, I'm also chairman and CEOof
Zeigler Coal Company. We are located in Fairview Heights. We moved
down here about six years ago from the Chicago area, and we are happy to
be here.

But I am very proud to have the honor to represent the IllinoisMining
Institute in this its100thyear. And I thank the Institute for granting me this
privilege. When the Institute offeredme the honor of its presidency, in this
centennial year, I hesitated. My hesitation came from a sudden burst of
modesty. Or more precisely,honesty. I thought what have Idone todeserve
the Institute's presidency in the centennial year. I mean the Institute has
been a pioneer in important mining innovations. As I thought about
whether Ideserved the honor, Irecalledastoryabout JackBenny. He'd been
offered a special award by his Hollywood peers, and at first he hesitated,
believing he didn't deserve it as much as others. Then Benny said, "I don't
deserve this award, but I have arthritis and I don't deserve that either." So
Benny took the award and I accepted the Institute's presidency, deserving
or not. Because this is an election season and you can tell that from the
previous speaker, not talking about you Fred, but the Secretary, full of
political claims and counter claims, I should make one point clear from the
outset. I was not, repeat, not present 100 years ago when the IMI was
founded. Sometimes Ifeel likeit. Istartedinthebusiness40yearsago,1951,
with FreemanCoals. So, it has beena long time. I was a young kid then.

In that year that the IMI was founded, 1892, the entire state of Illinois
was producingclose to18 milliontonsofcoala year. Mostof the Institute's
chartermemberstraveledby passenger traintoattend themeeting. I'malso
a littleyoung tohavetakenpart in theannualriverboatoutings,whichsome
ofyou probablyremember,during the'20s,'30sand '40s. I'msorry Imissed
out on those, because I found an interesting referencein the 1939 Proceed
ings. The author recalls: "I freelyadmit that on the first three or four boat
trips, our conduct might not have been such that would have met with the
wholehearted approval of the WCTU (Women's Christian Temperance
Union)." He goes on to describe what he labels excruciatingly funny
incidents, but notesmore seriously thatbusiness wasconducted and great
benefits derived.

In looking at thefirst volume ofIMI's journal, Iwasreminded thatour
purpose wasand stillis,".. .gathering together toread,discuss,and publish
onsubjectsgermane to industry and securingwhatevermutual advantages
might be derived from conference on the best and safest methods of
producing coal."

We should feel proud that Illinois was the first state to establish a
mininginstitute, and thefact thatIllinois wasfirst isappropriate. Indeed,
thefirstdiscoveryofcoal innorthAmerica occurred in whatisnow Illinois,
not far from here. Authorities differ, butone account says that explorer
Father Hennepin discovered coal in 1669, near where Ottawa is today.
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Another account gives credit for the first discovery of north American coal
to Joliet and Father Marquette in 1673. Whether it was 1669or 1673,Illinois
was first;coal wouldn't be discovered anywhere else in north America for
almost another century. Coal mining of any scale didn't begin in Illinois
until the early 1800s. Outcroppings along the BigMuddy river in Jackson
County were mined asearlyas 1810.Twodecades later, flat boats filled with
Illinois coal were floated down the Mississippi to New Orleans. In 1833,
some six thousand tons were hauled by wagon from Belleville to St. Louis.

In those early days, there was little demand for coal. But with the
growth of railroads and manufacturing,demand grew rapidly. In the 1850s
and '60s, railroads and industry led to the development of the great coal
fields of Alton, Kingston, Rock Island, Danville, Braidville, Braceville and
many others.

In the last half of the ninteenth century, Illinoisrail trackage more than
tripled. That strong growth wouldn't have happened to that degree or that
rapidly without thegreat Illinoiscoal deposits. Indeed, our state has greater
resources of bituminous coal than any other state. Almost two-thirds of
Illinois lies over coal-bearing rock. Eighty-six of our 102counties have coal
deposits. And if you are talking about bituminous coal, Illinois has about
one-fourth of the country's recoverablereserves. So,it can fairlybe said that
Illinois and the Illinois Mining Institute have an honest claim to our rich
history and expertise in coal mining.

And now let's name some names and cite some facts about Illinois

Mining Institute innovations. Two major innovationsare things we take for
granted every time we go underground. Example number one, rock
dusting. In the 1920s, Institute members John Jones and DeWitt Buchanan
perfected the technique of rock dusting in Illinois mines and released all
their patents to the public domain. Today, rock dusting is used in mines
world-wide to control dust explosions.

Example number two, roof bolting. In 1946,Jim Conway introduced
roof bolting to support mine roofs. That happened to be the year that our
Murdock mine opened up in the central part of the state. The Murdock
mine, I was told, was ready to close within six months after they opened it
because they couldn't control the roof. It is a fairly shallow mine and roof
bolts saved that mine and it worked for 46 years after that and provided a
great deal ofemployment. Today, roofbolting iscommon practice in mines
all over the world.

Theseand moremininginnovationscamefromIllinoisand IMImembers.
Theyhelpedmakeminingsafeandefficient,andinsodoing,theycontributed
to the well-being of everyone in our profession.

To continue our march of time review, coal's great growth, of course,
came from electricity. Itseems impossiblenow to think that electricity isnot
available almost everywhere. But it was only 12years before the IMI was
organized that New York's Pearl Street power station became the first to
offerconsumerselectricity ondemand. ThomasEdison showedremarkable
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foresight when he said that oneday onlytheveryrichwillbe able to afford
to light their homes with candles. Of course, Edison was right, but his
prediction didn't come true overnight. By the turn of the century, only
10,000 Americans had electriclights. In one moredecade, the number had
mushroomed to three million and was growing rapidly. Abundant, inex
pensive coal allowed the growth of easily affordable electricity, and IMI
mining pioneers helped make coalmining safe and efficient.

Today, almost 90 percent of the coal mined in the U.S. generates
electricity. Coal-fired plants produce almost 60 percent of the country's
electricity—morethan gas,oil,nuclearand hydro-electricpower combined.
And in this age of environmental concern, electricity's use will continue to
grow. Indeed, becauseofenvironmental issues,increasinglyelectricitywill
displace other energy sources. The primary reason is that electricity is
generated in centralized locations, so it is far easier to control emissions.
That makes electricity the most environmentally responsible fuel we have
that is also widely available and inexpensive. That is why the Environmen
tal Protection Agency is working with electric utilities to replace gasoline-
burning motors with electricity.

Here is a quick example, your lawnmower. Did you realize a gasoline-
powered lawn mower createsas much pollution in one hour ofoperation as
driving a car 50 miles? An electricmower on the other hand produces 70
percent less pollution, plus you don't wake the neighbors. The same goes
for all sorts of gasoline-powered devices, from leaf blowers and farm
tractors to automobiles. Electric versions using inexpensive power from
inexpensive coal would create a much cleaner environment. In short, while
we assemble here to celebrate a rich history of America's coal mining
pioneers, I believe it is clear that Illinois coal should have a rich future.

Certainly, as in our past 100 years, the industry will undergo great
change. There will continue to be hard times with the good. But I find it
inconceivable that this great Illinois resource, which today directly sup
ports some 12,500 jobs and an annual payroll of $500 million and an
additional $1.5 billion indirecteconomic valueeachyear,willnot continue
to bea mainstay of environmentally responsible economic growth in this
state, throughout the midwest, and beyond. The important economic role
ofcoalin Illinois isonlyonereasonwegathertodaytoobserveand celebrate
the 100th anniversary of theIllinois Mining Institute.

Thereareotherreasons that,Ibelieve, areequally important, ifperhaps
moredifficult toquantify. Iseethree reasons whytheInstitute's centennial
merits our notice and celebration. First, in the economic role of coal, we've
touched on, put briefly, we meet today to celebrate the centennial of an
organization that helped support thecreationof hundreds of thousands of
jobs forgeneration aftergenerationofIllinois men and increasingly, Illinois
women. The IMI helped makethesejobs saferand better. Anotherreason
tocelebrate IMI's centennial, iswhat I consider the public interest role of
coal mining. That public interest role has been a vital, indeed irreplaceable
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responsibility, and that role has been to mine the coal that lights our
neighbors homes, powers factoriesandsupportsourfellowcitizens' quality
of life. The IMIhas helped make mining's public interest role as efficientand
as cost-effective as possible. The third reasons we are here is to celebrate 100
years of hard working men and women who produce these economic and
social benefits for society at large. This is what I consider the human
dimension of mining. Wetodaycelebrateacenturyof menand women who
uniquely, I believe, look after one another, help and respect one another.
People in thisroomcould tell hundredsofstoriesabout thishuman quality;
you've all witnessed it, you've all felt it. I don't think anyone could be
around coalmining and not feelit. Inconclusion,for these three reasons, we
gather to mark and celebrate the centennial of the IllinoisMining Institute.
And it is for these reasons that I am proud to be one of you this year and
every year. Proud to be a minerand especially proud an Illinois Mining
Institute miner. Thank you for coming,and thank you all for your part in
making this a great success.

Inorder to make this whole thing a success,we relyon Heinz Damberger,
Phyllis Godwin and all her helpers. Without their work, we would just
never have a meeting, and I don't know if the Institute would continue
without theirgreat help. So I'd really like you to givethema bighand for
all the work they have done.

At this time I would like to call on Bob Shanks, Chairman of the
ScholarshipCommitteeand askhimifhewould tell uswhat theScholarship
Committee is doing and introduce anybody he would like to.

SCHOLARSHIP COMMITTEE REPORT
Robert Shanks: Thankyou Mike. 1think that the work that the Institute

does in providing scholarships toour college students is probably the most
important effort that the Instituteundertakes year after year. In order to
kick offmy remarks, I'd first like to have themembers of theScholarship

Committee stand. We have Jim Gill, with
MAPCO; Paul Chugh, Southern Illinois Uni
versity; and George Woods, who was here
earlier, Southeastern Illinois Community
Colleges. We met last month and discussed
and prepared a recommendation for the Ex
ecutive Board for next year's scholarship com
mitments. For the 1992-93 school year, the
Institutehas provided $9,000 in scholarships,
and I believe that is an alltime record. Our
recommendation for the following year has
been to increase this by $1,000 to $10,000, and

we are very pleased that the Executive Board supported our recommen
dation. The$9,000 inscholarships for this year was distributed last month
to four schools. As I read those schools, I wonder if the faculty and students
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from those institutions that are here today could stand and be recognized.
University of Missouriat Rolla, Southern IllinoisUniversity in Carbondale,
Wabash Valley College,and Rend LakeCollege. Let's give these people a
round of applause.

During theBusinesssessiontomorrowmorning,theindi vidualrecipients
of these scholarships will be recognizedand for those of you that won't be
up tomorrow at 8:00a.m., I'll read the names. I know a large percentage of
these peopleare not here today,but for thosethatare, ifyou would please
stand. FromSIU: Patricia Lockett,Steve Albert,GeraldCima,AaronHaley,
Lars Lindquist, Dennis Connor, and Richard Voyles; from Rend Lake:
StevenTateand Chad Campbell; from the University of Missouri at Rolla:
Craig Sorenson and David Hamlin; and from Wabash Valley: Joseph
Damrey, FrankSkaggs, James Bowles and ThomasDrone. Those people
will be recognized tomorrow.

Michael Reilly: Thank you, Bob. At this time Iwould like to turn it over
to RonMorse,Directorof the IllinoisDepartment of Minesand Minerals;he
has an award he would liketo give,Ron.

LAND RECLAMATION AWARD

Ron Morse: Thank you, Michael. Letme read brieflybefore I introduce
our recipient. Itismy pleasure to announce thisyear's winner of the Illinois
Department of Mines and Minerals Land Reclamation Award in the coal
category, which is Arch of Illinois, Inc. Arch is being recognized for
innovation in relocating, restoring and improving Pipestone Creek in
Percy, Illinois. The project represents the first time that a large creek has
been temporarily and then fully restored to its original channel in the
midwest miningarea. The creek hasa watershed of11.63squaremiles, and
originally crossed 5,000 acres slated for coal excavation at the Denmark
Mineproperty. Inordertokeep flooding waters from entering themineand
thus endangering miners and damaging equipment, the creek had to be
temporarily relocated totheperimeter ofthemining area. Today thecreek
flows continuously, bending and twisting through crops and fields and
trees. Flooding anderosion arebetter controlled, and the incorporation of
afilteringsystemremovessedimentand improves waterquality. Addition
ally, thearea now attractsdiverse wildlife population providing habitat for
numerous plants and wildlifespecies. Archof Illinois, Inc.'s dedication to
research, developmentand implementation and new reclamation technol
ogy during times of tightening and environmental regulations and costs
exemplifies thecommitment toexcellence. Notonly doestheenvironment
benefit from the company's achievements, but industry aswhole.

I'd like to take just a second for a commercial. I certainly appreciate
Arch's involvement in this. I think the Department ofMines andMinerals
played a role in making this happen. The inspector at that mine, Don
Blakely ishere. I think he is the person that helped in this asmuch as we
could possibly help, and it is my intention that projects like these can be
enhanced by Mines and Minerals and that we never, never become a
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deterrent togood ideasand good production. Withthat, I'd liketo ask Bob
Shanks, President of Arch of Illinois, Inc., to come forward.

Robert Shanks: To help me receive this award, I'd like to ask Doug
Downing,whohandlesour reclamation and permitplanningand direction
to come up and help me.

Ron Morse: Fortunately, I have two things. I'll wait for Mr. Downing,
who isa product ofIllinois Mines and Minerals Land Reclamation Division
school ofbettermanagement. Thecertificate simply states: "Surface Mine
Land Reclamation Award. Coal Achievement. Superior Achievement in
Reclamation in 1992 Presented to Arch of Illinois, Inc., for the Pipestone
Creek Restoration Project." It is our pleasure to award this to Arch of
Illinois, Inc.

Robert Shanks: I'd like to thank the Department of Minesand Minerals
and shareyourcommentsthat thisreallyhasbeenateameffortbetweenour
employees, especially led by Doug and his staff and the hardworking
employeesat theDenmark Mine thathave madethispossible. Certainly, we
haveappreciated andgained from theinput from Ron and Don, also. Thank
you very much.

Douglas Downing (left) and Robert Shanks (right). Arch ofIllinois,
receive 1992 Land Reclamation Axvardfrom Ron Morse, Director of the
Illinois Department ofMines and Minerals.

Michael Reilly: Thanks, Ron and congratulations Bob and Doug. The
next order of business is our honorary lifetime membership award.

HONORARY MEMBERSHIP AWARD
Michael Reilly: At the annual meeting each year, we recognize outstand

ing service to the Illinois mining industry by selecting an individual for
honorary lifetime membership in the Institute. Normally, the chairman of
the Honorary Membership Committee makes this presentation. However,
because ofmy own longtime personal relationship with this year's recipi-
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ent, Dick Shockiey has graciously allowed me to handle this most pleasant
task. Thanks, Dick.

Today's honoree,C. Dayton McReaken, moreaffectionately known as
"Wormy" by his friends, continued a family tradition of working in coal
mineswhichwasstartedover1OOyearsago, whenhismaternalgrandfather
worked in the coal mines in Ireland. Bom in Panama, Illinois, in 1924, he
moved to West Frankfort when he was four years old. It was in West
Frankfort that he married his high school sweetheart, Dorothy, whom he
refers toastheQueen. Dorothy, wearehonored tohaveyouwithus today.
By the way, for those few of you who don't already know, I'm sure that
Wormy will be happy to let you know how he picked up the nickname
Wormy. It has to do with more than just being known as someone who
wormed his way through tight places.

Dayton's coal mining career began in 1942 at age 17 at Chicago,
Wilmington and Franklin's Orient No. 2 mine in West Frankfort. At that
time, his earnings were $5.96 a day. Hewasemployed seven years as a
UMWA minerworking inseveral classifications. Heworked eightyears as
a federal andstatemine inspector and27years inmanagement. Heworked
asa laborer, a face boss, mine manager, safety director, superintendent and
general superintendent. He was also on the IllinoisState Mine Rescue team
for six years working on mine fires and explosions.

In 1972, he was appointed Director of Mines and Minerals by then
Governor Richard Olgilvie, serving two years in that capacity. Dayton
retired in1987 from Zeigler Coal Company where hewas general superin
tendent ofourZeigler No. 5mine. Ever since heworked with Zeigler, I've
known Wormy,and hehas just been anoutstandingemployee. Idon'tthink
there isanybody more loyal to the company and tothe coal industry than
Wormy McReaken is.

You've really had anoutstanding career in the coal industry ofIllinois
andI'mproud to have knownand worked with you during partofthattime,
Wormy. You area real credit to ourindustry, and it iswith great pleasure
that Ipresent to you acertificate naming you anhonorary lifetime member
of theIllinois Mining Institute.

C. Dayton Mc Rcaken receives 1992 Honoran/
Membership certificate from Michael Reilly.'
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Wormy is usually at a loss for words, as most of you know. But, I'll see if
he can find a few.

Dayton McReakcn: IsAlSkinner,the editor of the magazine here today?
As you know, he put my picture on the front page of the magazine this
month, which was a big surprise to me. Now, in that picture, if you look at
it again, you'll see on the right hand side of me isa blue dress with whitedots
on it, that's theQueen's arm. Shewasoriginally in that picture, but they put
a mantrip in front of her, and she said that was alright with her, because as
a homemaker for 49 years, she always was in the background. She is living
proof, she has been my bride of 49 years, that there is nothing wrong with
being in the background of a coal miner. As I've told you in that book, you
had to be a good woman to put up with management people and mine
rescue team people and all that for that many years, and I'll give the Queen
the credit for raising my three children and for what they are today. Al
stated in that book that I liked to tell tales. I'll have to admit I do a little bit,
but I likeamusement in thingsas much as anything else. When we received
the picture on the front of that page, we explained it to my little four-year
old grandson; he knew it was grandpa, of course. Now some people
thought that was Ross Perot. He knew it was Grandpa. So we explained to
him about us coming up here today, cause he was going to stay all night
with us tonight tomorrow. What we were going to do up here at this 100th
year celebration and all. And he interpreted to his mother that they was
celebrating my 100thbirthday. So you can visualize that as little children
think,youaregettingprettyold. I'mnotgoingtotakeanymoretimeup here
with you, but I've one more thing I want to tell. I'm sure glad our first
speaker today, Mr. O'Neal said what he did, because he said what he
thought and that is good. Mr.Reilly said what he thought and a few more
did, so I get to say what I think. They paved the way for me. I'm going to
tell one coal mining story.

I appreciate Tom Austin, Dick Shockley and Kim Underwood for
throwing my hat in theringforthisprivilege todayand the restof theBoard
members for giving it to me. I really appreciate it. 1even like my picture
being on the front of that magazine. Ididn't think I would, but Idid. And
I don't know about Queen, Iguess it is all right, but I hate for them to leave
her out. But I'm going to tell you a coal mining story.

About 35 years ago in southern Illinois there was a mine fire. We lost
three men in this fire and the mine was sealed up. At that time, Arthur Joe
Williams and Iwereworking for thiscoal company. Arthur Joeisa retired
statemineinspector. Most ofyou people know him. Fine fellow. Iwas the
safetydirector for thecompany andhewasthesecond shiftminemanager,
but we were working with theminerescueteamon the recovery. Wewere
goingbackin,advancing inthismine, building seals going in,advancingon
the fresh air, airing them out, building on the apparatus, airing them out,
moving on up. Iam not going to explain all the procedure. Mostof you
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know all of that anyway. We were about 1,500 feet from where the fire
started, which normally should have taken about ten more days to do three
or four sets of seals and move up. Well,a very energetic and good talking
top management personnel decided to talk the state and federal inspectors
into a decision. Thisdecision was toopen the intake and return the sealsup
1,500 feetawayfromthembyanhourand fifteen minutetravel time,toopen
these seals up and hurry this thing up. BecauseJoe Williams and I were
management personnel, we were picked to stay underground with this
property, knockout thisfresh air intakeand thereturn on the stoppings,go
in and explore the mine fire, the locationwhere this mine fire started—that
would save tenor fifteen days. Weweresupposed todo thisat 12:15. Well,
atabout fiveafter twelve, JoeWilliams told me,"You know,Wormy,weare
playing you bet your life."

I said, "Yeah, I sorta think that. But, you know this is a big decision
because, when we do it, we might just have a few hours left;if we don't do
it, we might just have a few days left with this coal company." We were
company personnel. About fiveminutes beforetime todo thejob,and Iwill
say thatJoe and Iwere going todo it. Idon't know why, maybe because we
thought we'd be president of the company in six months. I don't know.
Youngpeople have themsillyideas. Butabout five minutesbeforetimefor
thisto bedone, the instructions weregiven onthetop. TheSpringfield mine
rescue team was there,and the stateand federal and themanagement told
theSpringfield mine rescue team, "We got Wormy and Joe underground
[everybody knew both ofus]. They aregoing to do this job. Whatwewant
you fellas to do is togoon thebottom and stand by." Onefella, whois in
thisbuildingtoday,and Iwanted to tell thisstoryalot,and I'mfinally gonna
getto tell itbecause when yougetmyage,youcan'twaittoo longtotell your
stories. Fred Ricewas thecaptain ofthe rescueteam. That's FredRicesittin'
back there. Iknow most ofyou know him. Fred Rice stepped upto these
people and hesaid. "Well, letmetell you somethin'. You people ownthis
place, youpeople runthis place." Hetalked to management, thestateand
the federal. "I'm not going underground and do that. I'm not taking my
rescue team underground. All Iwant you todoisgive me time toget my
rescue team outof the county, so when you blow this place up, I won'tbe
involved."

Well, theychickened out then. Fred stood hisground. Showed hisguts.
Ten days later, as we went back and they changed their mind and we
advanced 100 foot ata time, 300 foot. We are only 50 feet from this job. At
the time weopened this fire upitcould do the same thing. Not going to take
alengthy time to tell you that. The events that took place when we opened
this mine fire, 50 feet from it, we had theprotection to fight itand everything
right there with us. If ithad been 1,500 foot, as we originally was going to
do whenweturnedtheaironit,andit took meandJoeonehourandfifteen
minutes to get in there insteadof fiveminutes, I wouldn't have been here
today gettin' this. Thanks, Fred.
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Michael Reilly: Great story. It is really nice to hear some of the real life
stories. AsI mentioned earlier, Iimagine thereare manyout there that could
tellus somegreat storiesaboutcoal miningand theirexperiences in Illinois.
It is just a great industry to be in. I've been in it. Luckily, I got in it a long
time ago. I've met so many great people in this industry. We're hangers on,
you know. We don't know anything else to do Iguess. So we stay with this
industry. It is a tough industry, but boy it sure has great people, and you
need them to survive in this industry. Wormy,congratulations. It is great
to have you as an honorary member.

Are there any other honorary members or past presidents here today?
If they would, I wish you would stand up.

Now I would like to introduce LannyBell. Lanny retired from Roberts
and Schaefer Company and is a senior member and past chairman of the
Advertising Committee, and I'd like toask him to handle the presentations
of honorary memberships to people on the Advertising Committee.

Lanny Bell: As a memberof the AdvertisingCommittee, Ihave a distinct
pleasure of presenting three members of the Committee with lifetime
honorary membership in the IMI. This membership is not given lightly. It
is given to members who the Executive Board feels have years of long,
faithful and meritorious service to the Institute. Members of the Advertis
ing Committee are responsible for securing the advertisements you see in
the Proceedings, the revenue from which helps underwrite the annual
meeting and the presentation of scholarships to the various coal mining
schools in our area. We have three people today. From the standpoint of
longevity, Ray Taucher would be first, joining the IMI in 1961,working for
many years as a representative of Consolidation Coal Company. We are
sorry to say we just learned last week that Ray was ordered to the hospital
for some medical tests, and of course he could not attend our meeting. Ray,
a silent, calm gentleman worked without fanfare, contacting, with great
results, many of our advertisers, who still buy space in the Proceedings to
day.

Second, would beTomSadler, working for many years forOld BenCoal
Corporation, joining the Institute in 1964. Ifany one of you out there has
never heard Tom Sadler, you better check your hearing. Tom isan outgoing
man and was never a stranger toanyone. But we soon found out that under
the bluster, he'sa pussycat, and, luckyforus,he's guided through lifeby the
lovely Rosalcc.

Tom Sadler receives Honoranj Membership certificate
from Lanny Bell.
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The third would be Walter Brandlein. It has already been mentioned
that Walt passed away early this year. Walt and I worked for the same
company, and he was my bossfor 25years. Waltwas also a calm,caring,
patient man and loved all of his fellow
workers very much. The love of his life,
next to his wife and family and grandchil
dren, was fishing; he loved to fish for
Coho. I can remember every evening in
the Coho season, he bustled to catch that
train, toget in thatboatand goout onlake
Michigan and catch the big one.

I received my lifemembership a few
yearsago,anditnowhangsproudlyinmy
den withmyothermementosofa long life
of good things happening to me. Thank
you.

Would Mrs. Brandlein and Carol and Tom Sadler come forward to the
podium, please.

Pat, onbehalfofthis society, Ireally have agreat pleasure inpresenting
this award. Walt fully deservedit, and Ihope it will be hung in a place of
honor.

Pat Brandlein: Thank you, Lanny. Thank you all.
lanny Bell: Tom, it is with pleasure I present this to you for long and

faithful service. You can see itis all framed, ithasglass initand all you need
is a hammer and a nail. I knowyou can handle that.

And of course, we will mail to Mr. Taucher his certificate.

Walter E. Brandlein

lanny Bell (foreground) gives Honorary Membership certificate
to the family of the late Walter E. Brandlein: Tom Brandlein
(son), Pat Brandlein(ioifc) and Carol Brandlein Efrid (daughter)
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Michael Reilly: Thank you,Lanny. Well, wearenearing theend ofthis
luncheon. At this time, I would like to introduce the incoming IMI
president, Bob Danko. Bob, you've been around working with usfor a long
time, so this should be a breezeforyou to takeover. I don't know, Bob, if
this is what I giveyou or you giveme[gavel].

Robert Danko: Well, I am honored and havebeengiven the honor to
present thePresident this yearofthe Centennialyearofthe IMI, Mike Reilly,
with the gavel in appreciation of all the members of the IMI. Mike was
selected over two years ago by the Executive Board. There was a lot of
discussion of who in Illinois and in the coal field had the influence, the
ability, therespect and theknow-how topull100 yearsofa lotofgoodcoal
miners together. The presentation and the meeting that you've seen here
today, shows the wisdom of the Board and the good decision that they
made. AndI thinkMike deserves a handand bigcongratulations fora job
well done.

President-elect ]. Robert Danko presents the souvenirgavel to
President Michael K. Reilly.

Michael Reilly: Thank you very much, Bob. Bob will take over as soon
as tomorrow's meeting finishes and set the plans for the next century. We
have a lot of work for us in this industry and with Bob and other great
people, we'll do fine. Heinz, did you want to mention anything about what
we are selling out there?

Heinz Damberger: Yes, I should point out to you we are having a raffle
for a shotgun. I think most of you know about it. Tickets are for sale out in
the lobby. It will be raffled off at the end of our meeting tomorrow.

There are also all kinds of memen tos for saleout in the lobby, and Ihope
you will take advantage of them.

Michael Reilly: Thank you, Heinz. Just to remind you of the balance of
the program: exhibits are open, it would be nice if you go out and see what
is displayed out there both in the history side of it and also the equipment
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and materials the exhibitorshave in the hall. There will be a fellowship hour
from4:00 to6:00 p.m. in theexhibit hall, andIhope toseeyouallthere. And
thenthereception for those thatarecoming tothedinnerwillbe justoutside
this room starting at 6:00 p.m. thisevening. Thendinner willbegin at 7:00
p.m. There is a business meeting tomorrow morning at 8:00 a.m. The
exhibits will be open from 8:00 a.m. til noon tomorrow and there is a
technical session that willstart at 10:00 a.m.and go til noon. Again, be sure
to lookat the safety lamps, the pictures, themovies—all the items that are
placed out there because there has been a great deal of work in gathering
that and I think you will really enjoy it. It won't be here after tomorrow.
With that, I am going to adjourn and thank you all for your attention.

THURSDAY EVENING DINNER

Michael Reilly: Don't worry, therearen't anymorespeechescoming. I
just wanted to welcomeyou alland hope you are enjoying the meal. Thank
you for coming. I think it has been a great meeting.

Some of the past presidents and honorary members were not at the
lunch, and I'd like everybody who is a past president or honorary member
to stand up please so we can recognizeyou. Let's give them a big hand of
applause. We do have a program tonight that will take maybe fifteen
minutes or so. Chris Ledvina is with us, and he, together with Heinz
Damberger and Jack Simon, has done all the work of putting a collection of
photographs together in a booklet of the history of the Illinois mining
industry. He is now going to show us some other historic pictures, not in
that booklet, of individuals whohave been important to the mining indus
try. With that I would like to thank you all for coming.

It is my pleasure to introduce Chris. Chris Ledvina is a professor at
Northeastern Illinois University. He has done a great job in putting this
booklet together, and I know he will have a finished book for us sometime
next year.
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Chicago, Illinois

_^^^ I..alios and gentlemen, it is certainly a
^k ^ pleasure to be here tonight. Fellow membersof

the Institute, I think the founding members of
the Illinois Mining Institute would be very
pleased tosee this meeting 100years after they
did their work in 1892.

It is interesting to go back and reflect on
the historyof Illinoiscoalmining that has gone
past us in the last 100years. I know that we are
all itching to get out on the dance floor, so I'll be
very brief. What I would like to present is a

small sampling of someofthe personalities that havemolded and shaped
thecoalindustry in Illinois over thelast100yearsandthat havemoldedand
shaped thecourse of the Illinois Mining Instituteand sometimesfought to
keep it alive.

It is unfortunate that a lot of the early history of the Illinois Mining
Institute was lost,especially the first thirty yearsor so. Mostly, the people
I'm going to be presenting tonight are personalities from the history of the
Illinois MiningInstitute. ThenI'mgoing tomoveon to some personalities
who shaped the coal industry of Illinois.

Threepeople forwhom,unfortunately, wecouldlocateno photographs
were the founders of the Institute themselves. There is a small piece of
history in the brochure accompanying the photographic exhibit that out
lines some of the contributions these three people have made. James
Simpson was the founder of the Illinois Mining Institute and its first
president, in 1892; he came fromConsolidated Coal Company of St. Louis.
Richard Ramsey was the first chair, and Hugh Murray was its first
secretary.

Many years later, we start to pick up on some more documented
history. But much of the course of the Institute, mostly through coal's
golden years in Illinois, circa 19(X)s through maybe 1925 to 1930, was
unfortunately lost. No proceedings were published during this time, and
there is a paucity of photographs. But the record picks up in approximately
1934. John E.Jones and BelaSchonthal are shown together in figure 1. Bela,
who was with his own firm selling mining equipment and supplies, was
secretary of the IMI from 1929to 1954. He gave many long years of service
to the Institute. John E. Jones is another Illinois mining legend. We are
going to get to him in a couple of seconds.

Ben Shull (figure 2), was director of the Department of Mines and
Minerals for many years and president of the IMI from 1943-44. I met him
once back in the seventies; it was a real pleasure; he was quite a character.

83
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Figure 3shows George Wilson, H. C. Livingston and Bela Schonthal.
George Wilson was a noted coal geologist who worked many years at the
Illinois State Geological Survey. There has been a tradition established that
the secretary-treasurer is from the Coal Section at the State Geological
Survey,andGeorgeWilson was the first ofthatgenre. HebecameSecretary-
Treasurer in 1954. Livingston, from Truax-Traer, nowConsolidation, was
president of the IMI1957-58.

NextwehavePaulWeir (figure 4), another Illinois mining legend. He
was IMI president 1938-39. Heformed the Paul Weir company of consult
ing engineers and geologists.

Clayton Ball (figure 5), another celebrated geologist, worked many
years for thePaul Weir Company. He had worked for the State Geological
Survey in the late- to mid-twenties. He became President and Chief
ExecutiveOfficer of Paul WeirCompany and was IMI president 1951-52.

Mostofthepeople Ihavepresented sofar havebeenlongdeceased. The
next twocharactersareverymucli alive(figure 6). Isuspectone or moreof
them may be here tonight: GeneMoroni, on the left, and Jack Weiron the
right. Jack was the last president of Paul Weir Company before the
company changedhands. HewaspresidentoftheIMI in 1962-63;JackWeir
and PaulWeirweretheonlyfather and sonpresidentsin 1MI history. Gene
Moroni was president of the IMI 1963-64; he became an honorary life
member in 1984;a true living legend.

Next isMorris Leighton (figure 7), Chief oftheIllinois StateGeological
Survey from1923 lo 1954, whobecame an honorarylifememberof the IMI
in 1965. We also have in this picture John Broadway who worked many
years with Zeiglerand Bell &ZollerCoal Company. He was president of
the IMI in 1965-66.

In the next picture, we havePeterRourke presenting the honorary life
membership to TomGarwood(figure 8). I thinkanyone in this room who
has ever had a chanceto speak toTomGarwood for even a minute or two
felt the warmth and affection this man had for others and the coal industry
of the state. I know this from my own career; Tom was very good to me in
a coupleof run-insinmyearlyyears. Herehereceiveshis honorarylifetime
membership in 1979. He had a large collection of safety lamps, many of
which are shown in our exhibit in the Mississippian Room.

Clascenna Harvey (figure 9) is a luminary from IMI days from the
sixties to the early eighties in Springfield. She was a pianist and organist
at many of the luncheons and evening functions of the Institute. I'm sure
many of us remember Clascenna.

C. C. Conway, on the left of figure 10, was chief engineer of Consoli
dated Coal Company. More about him in a few minutes. The others are
Walter Spotte of Joy Manufacturing and Carl Hayden, who was president
of the IMI 1942-43. Carl was also vice president of Sahara Coal Company
and was very active in the management of Sahara up through his own
nineties. I guess what I am trying to say, he worked actively into and past
his ninetieth birthday.

The next figure (11) represents a personal favorite of mine, Gilbert H.
Cady. He is the father of Illinois coal geology. He instituted a lot of the
research work that led to the discovery of many of Illinois' coal reserves,
especially its low sulphur reserves. He did much underground geologic
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work linking geologic problems toroof control andmining conditions. He
started hiscareer in 1907 at theState Geological Survey, and he wasactive
until his death in 1970.

Also, we have in this photo H. D. Meiser, who was a very prominent
geologist with the United States Geological Survey.

I thinkeveryone remembers Betty Conerty (figure 12), a true luminary
of the Illinois mining industry. Her cheerful enthusiasm and her lively
disposition kept us going in a lotof rough times. She is shown with Jack
Simon. Jack was a good steward during his tenure asSecretary-Treasurer,
demonstrated by the good sense of hiring Betty Conerty. Betty retired as
Administrative Assistant in 1986. Phyllis Godwin took overher position,
and withall theworkPhyllis hasdonetomake thisCentennial possible, she
will surely become equally famous.

Moving on foranother couple ofminutes intoluminaries or personali
ties of Illinois mining history in general. The history of coal mining in
Illinois has certainly generated some interesting characters, mineopera
tors, managers, administratorsand in a few cases,organizers, representa
tives from labor-characters one and all.

Herbert Bell (figure13) was the CEO of Bell &Zoller during the early
years of the 1900s when Bell &Zolleracquired theoperating properties of
Zeigler CoalCompany. Bell &Zollercontinued tooperate Zeigler mines for
many years, up until the middle 1950s.

Another luminary is DeWitt Buchanan, Sr., also known as Buck Buch
anan (figure 14). Buck has more than an interesting history. In fact,
following himself and his son, who was to succeed him, Buck more or less
tripped upon the Wilmington Star Mining Company that his father ac
quired as partofabaddebtsettlement. Hetook theWilmington Star Mining
Company and built it into what becameOld Ben through the acquisition of
reserves in Franklin, Williamson, and Jeffersoncounties. Ultimately, through
Buck'swork with his father's orphan coal company, he amassed probably
what was the single largest holding of high-quality coal in Illinois. Also,
Buck Buchanan contributed greatly to mine safety, working with John E.
Jones in the development of rock dusting.

DeWitt Buchanan, Jr. (figure 15), succeeded Buckas president and CEO
ofOld Ben; hepassed away in1984. Although DeWitt, jr.,wasn't active in
the golden years of mining likehis father was,hewent on through his career
to develop the boring type continuous miner, or certainly had a lot to do
with its development. He also was very active in the National Coal
Association, and through his efforts and that of others, people like Gene
Moroni and several people with Freeman United, longwall mining was
first attempted in Illinois.

Figure 16 shows C. C. Conway, otherwise known as Jim Conway, the
father of roof bolting, who worked with Consolidated Coal Company in
1948, in Mine No. 7. He took a principle he observed in other rock
suspension or rock bolting situations and applied it for the first time to
underground coal mining. Tiiishedid in Illinois and basically gave us roof
bolting as we know it today.

In the lamp exhibit room, the Mississippian Room, you can see two of
the actual original prototype roof bolts that C. C. Conway used in 1948. The
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workofC. C.Conway isgoing tobelongremembered because roofbolting
greatly reduced the death toll and the source ofinjuriescaused byroof falls.

Henry Crown (figure 17) had a long and complicated career as an
industrialist with MaterialsServiceCorporation and Chicago Wilmington
and Franklin Coal Company (later to be Freeman-United). He founded
General Dynamics and through the Crown family trust, there are still
significant coal holdings in Illinois. Several mines havebeennamed after
HenryCrown. Heisalso,in theChicago area,a prominent philanthropist.

John E.Jones, otherwise known as rock dust Johnnie (figure 18) is of
particular interest. In1917, following aThanksgiving nightexplosionat the
new North Mine near Christopher, Illinois, John E. Jones decided, along
with BuckBuchanan, to put into effectthe idea of using rock dust-dispens
ingdevices to extinguish coal dust explosions. Through the workofJohn
E.Jones,rock dust becamea universal safetymeasure used in all coalmines
around the world. John E.Jones also introduced closed lights and put an
end to the open carbide lightscommonly in use at that time. He was a state
mine inspector and hired later by Buckas Old Ben'ssafety engineer.

It is said that Rock Dust Johnnie was not safe on some streets in southern
Illinois late at night becausetheminersdidn't believe muchin someof his
ideas, especially the ideaof usingclosedlights. But,ofcourse, that ishistory
now and closed lights are part of our everyday mining lives.

Mother Jones (figure 19) was a suffragist and one of the founders of
what we know today as the United Mine Workers. Most of her activites
were in central and southern Illinois. She herself became a living legend in
the area of labor and organization.

Joseph Francis Joy (figure 20) was not exactlyan Illinoisan;however,
most of his inventions at some point (some of the less successful ones you
can see out in the hallway as models) found their way into the mainstream,
commonly through trials in the IllinoisBasin area. This isespecially true of
the Joy loader and the Joy mechanical cutter. These machines began the
march of mechanization in the 1920s.

Joseph Leiter was definitely a character from the Illinois mining history
(figure 21). In approximately 1905, he founded the Zeigler Coal Company
which was named after his father,LeviZeigler Leiter. BothJoseph and his
father were Chicago industrialists. JosephLeiter attempted to corner the
Chicagograin futures marketoneyear, failed at it miserably, losta signifi
cant portion of his family's fortune, and then decided to get into the coal
business. He wentdown toFranklin Countyand purchasedapproximately
35,000acresof high-quali ty Franklin County coaland opened up the Zeigler
No.1Coal Mine. Hebelieved thatZeigler No. 1 wasa mine soadvanced
and mechanized, so much ahead of its time, that he dated the cornerstone
2909 instead of theyear 1909. After a fewmonthsofoperation, there were
several disastrous explosions at this mine and numerous problems with
labor unrest. Joseph Leiter felt that because his mine was so highly
mechanized, he should pay lessofa tonnage wage than was then common.
Theresultwastwoyears ofexplosions and labor strife and,eventually, the
taking over of Zeigler operations by Bell and Zoller.

AnotherluminaryfromIllinoismininghistory whobecamea legendin
hisowntime isJohn L. Lewis (figure22). This isoneofthefew photosIcould



HISTORICAL EXHIBITS 87

find of John L. Lewis where he was not angry. Thosewho knew him said
he couldbeverytough, yet very gentle. John L. Lewis washatedbysome,
loved bymanyothers. Coal company operators were knowntosay,"Ihate
this man, I wish Icould hire a thousand of him." John L. was born in Iowa
andmovedtoSpringfield, Illinois, when hewasa teenager. There, hebegan
work in the coalminesof theSpringfield areaas a trapper and then later as
a miner. Heacquired his interestin thecoal mining labormovement there
and went on to become president of the United Mine Workers of America
from 1919 to 1960. Interestingly enough,his brother Howard Lewiswas a
vice president of Old BenCoal Company.

JohnMitchell (figure23), definitely an Illinois boy,born in Braidwood,
is shown during the mining boom years of the late 1860s. He became
president of the United Mine Workers from 1898 to 1907and more or less
shaped the course of what was to become the more modern version of the
UnitedMineWorkersthat John L. Lewis was to inheritand build up to the
size it became.

Frank Nugenf (figure 24), who recently passed away, was President
andCEO ofFreeman-United Coal Mining Company. Hewasveryactive in
the National CoalAssociation and became an honorarylife memberof the
Illinois Mining Institute in 1972. His accomplishments with Freeman-
United included experimental longwall operations as well. Hewas trulya
visionary and pioneer in mining.

The legend of Francis S. Peabody (figure25) is certainly spectacular.
Francis S. Peabody was born in 1859. The best we could do was kind of a
rough sketch. Heopened up a wholesale coal dealership in Chicago and
later moved into the mining area. Eventually, he formed what is known
today as the Peabody Coal Company. His son Jack (figure 26) became
president ofPeabody CoalCompany and continued on well into the middle
1900s, even as a director of Eastern Airlines. Jack'sson Stivey (figure27)
wasPresidentofPeabodyin1914. Idon't knowanymoreabout him. I think
we may have this date a little early;maybeit should be 1929 or 1930.

And finally, a group of personalities who rarely make it to IMI meet
ings, but some do: the miners themselves. We should honor all of those who
work on top or underground, whether theybe management or rank and file.
Oneofmyfavorite photos shows several miners and theirmule(figure 28)
atZeiglerMincNo. 1,circa1909. Notethecarbidelamps. Idon't knowwhat
they are telling the mule. I'm sure it was funny. Nearly 100 years later
(figure29), theseminersare fourveryclose friendsIworked withat Old Ben
26. Very little has changed over a century. The carbide lamps are gone, the
mule is gone, but the love for the industry, the camaraderie between people
working underground, has certainly remained the same. As a tribute to
those who work below, the bronze statue on the East lawn of the capitol
building of which we have a replica at the registration desk (figure 30). It
is almost the trademark of Illinois coal mining.

I hope this has given us a brief tour through some of the personalities
that have come out through the years, both with the IMIand the history of
coal mining as well. Thank you very much.
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Figure 1. John E.Jones (left) and

BelaSchonthal (right), 1954

Figure3. GeorgeWilson, H. C. Livingston
and Bela Schonthal (left to right), 1958

Figure 5. Clayton Ball,1963

Figure 2. Ben ShuU, 1957

Figure 4. Paul Weir, 1962

Figure 6. E. T. (Gene) Moroni (left)
and Jack Weir (right), 1963
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Figure 7. Morris Leigh ton (left) and Figure 8. Peter Rourke (left) and
John Broadway (right), 1965 TomGarwood (right), 1979

Figure 9. Clascenna Harvey, 1983

Figure 11. Gilbert Cady (left) and
H. D. Meiser (right), 1940

Figure 10.C. C. (Jim)Conway, Walter Spott
and Carl Hayden (left to right), 1980

Figure 12. Jack Simon and
Betty Conerty, 1982
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Figure 13. Herbert Bell, c, 1920

Figure 15. DeWitt Buchanan, Jr.

Figure 17. Henry Crown

Figure14.DeWitt"Buck"
Buchanan, Sr., c, 1940

Figure 16. C. C. (Jim)
Conway, c, 1975

Figure 18. John E. "Rock Dust
Johnny"Jones
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Figure 19. Mother Jones

•_••

Figure 21. Joseph Loiter, c, 1902

Figure 23. John Mitchell

Figure 20.Joseph FrancisJoy

• J

Figure 22. John L. Lewis

Figure 24. Frank Nugent
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Figure25. Francis S.Peabody

Figure 27. Stuyvesant (Stivey)
Peabody

Figure 29. Old Ben Mine 26 miners,
c, 1990

Figure 26.Stuyvesant (Jack)
Peabody

Figure 28.Zeigler Mine No. 1 miners,
C,1909

Figure 30. Coal Miner's statute, East Lawn
State Capitol building, Springfield
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Pieces ofcoal minescrip(above) and UM WA convention badges(belmv),
part ofapproximately200 pieces ofscrip and badges from the collections
of Mark Ballard andRobert Fox.
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Cages for mine canaries andan early hand-held carbide lamp (above),
from the collections of Bill Mtdlins, Tom Ganvood, and Robert Fox.
Below is thedisplay ofa pictorial history of coal mining in lllinois-an
exhibit of over WO photos, primarily from the photo collections of the
Illinois State Geological Survey, Southern Illinois University and
Zeigler Coal Company.



FRIDAY MORNING

BUSINESS MEETING

Michael Rcilly: Good morning and welcome to ourBusiness Meeting.
My name is Mike Rcilly, and I'm the President of the Illinois Mining
Institutethisyear. TheSecretary-TreasureroftheInstitute,HeinzDambcrger,
is thefirst person onour agenda this morning. Hewill give us a financial
report. Heinz.

SECRETARY-TREASURER'S REPORT
Heinz Dambergcr. Thank you Mike. Iam happy toreport anincrease of

nearly$30,000 in assetsover lastyear. Abouthalfofthat increaseisbecause
ofa80percent increase inexhibit fees income. Our exhibit hall isfull; every
space issold. Also included inthat increase at the cutoff dateofAugust 31
are$15,500indonations.AnadditonaI$5,000indonationscameinafter the
August 31 cutoff.

Our main items ofexpense, the operating expenses, this year were
higher because of the extra expenses we had in connection with this
meeting. However,I thinkwe will comeout quite well. Whilewedo show
a large surplus in income right now, there are quite a few income items
included that reflect convention activities; for instance, we have collected
dinner ticket proceeds from those who pre-registered. There are people
whohavealready paidfor thelunch, and wehave a significant increase in
pre-registered people. So, there is an increase in income for which we
haven't yet paid the expenses. This is basically balanced, so a $30,000
increase is not all going toshow up in the finalbottom line after the bills for
the Centennial meeting are paid. If you have any questions, I'll be happy to
at least try to answer them. Thankyou.

FINANCIAL STATEMENT SUMMARY
Cash Balance Beginning

9/1/90 $22,346
INCOME

Advertising 22,531
Annual Dues 15,640
Luncheon Receipts 2,935
Dinner Dance Receipts 2,350
Exhibit Fees 29,963
Registration Fees 877
Donations 15,500
Interest 1,105
Miscellaneous 498
Convention Cash 600

Subtotal Income 96,618

TOTALS $118,964

Cash Balance Ending
8/31/91

EXPENSES

General Operating Expense
Annual Meeting Expenses
Publication Expenses-
Proceedings
Scholarships

Subtotal Expense

$49,617

26,588
21,314

12,445
9,000

69,347

$118,964
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Assets as of August 31,1991
Fixed Assets Liquid Assets

Computer 9,606 Cash 49,617
Software/Accessories 3,108 Bonds 500
Office Equipment

& Furniture 2,116
14,830 50,117

TOTAL ASSETS ON 8/31 /92 $64,947
TOTAL ASSETS ON 9/1/91 $34,753

1991-92 GAIN $30,194

Michael Rally: Thank you, Heinz, sounds like we are in good shape
financially. I would liketo thankall thecompanies that Icontacted. Idon't
think Peabody's nameshowed up on the list in the program,but Peabody
Coal Company contributed likeeverybodyelse. It came in later, and Ididn't
know we were going to print anything on it. But anyway, everybody
contributed. So now we shouldn't have to ask for any money for another 100
years.

NOMINATING COMMITTEE REPORT

Michael Reilhj: The next item on our agenda this morning is our Nomi
nating Committee report which I will read. The nominations from the
Nominating Committee were:

President Robert Danko, Peabody Coal Co.
First Vice President Robert Shanks, Arch of Illinois, Inc.
Second Vice Pres. Dave Webb, Freeman-United Coal Corp.
Secretary-Treasurer Heinz Damberger, ILState Geological Survey
Four new Executive Board membersto serve to 1995:

Dave Young, Zeigler Coal Co.
Bert Hall, Amax Coal Co.
Aaron Jackson, Kerr-McGee Coal Co.
John Lanzerotte, Monterey Coal Co.

George Oberlick, Turris Coal Co. (will serve
the remainder of Brad Peterson's term
since Brad was transferred to Houston)

Are there any other nominations from the floor? These nominations
were approved by the Board Wednesday night, but are there any other
nominations? Ifnot, Iwould like toask fora motion toapprove these people
as nominated by the Nominating Committee.

|T/;cMotion to accept the slate as presented was made and seconded. Members
voted toapprove the slate ofofficers by unanimous voice vote]
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HONORARY MEMBERSHIP COMMITTEE REPORT

Michael Reilly: Just to report that, for people who were here yesterday
at the luncheon, Richard Shockleyand his committee nominated Dayton
McReaken as our honorary member. We have presented his honorary
lifetime membership to him at the luncheon meeting yesterday.

In addition, there were three longtime, very active members on the
Advertising Committee. The Advertising Committee is extremelyimpor
tant to this Institute, and the honorarymembershipsgiven out yesterday
were to Walter Brandlein of Roberts&Schaefer, Walt passed away earlier
this year, the award was given to his wife, Tom Sadler ofOld Ben Coal Co.,
and RayTaucher of Consolidation Coal Co.

ADVERTISING COMMITTEE REPORT

Heinz Damberger: FredBauer asked metoreport toyou forhimbecause
he wants to thank the exhibitors personally this morning. He didn't get
around yesterday because ofsomeemergency items relating to the blimp.
The AdvertisingCommitteehas been veryactive this past year, and very
successful. You areseeingpartofthesuccess intheexhibit hall-itissoldout.
Of course, that contributes significantly to the increase in income to the
Institute.

OuradverrisingintheProcccrf/ugsisalsoupcomparedtolastyearatthis
time, so wearedoing wellthereas well. Theadvertisingover the years has
beengoingdown,but wehaveleveled offthelastseveral years, but I think
wearestartingtocome outofthevalley and picking upadditional adsand
certainly thatistothecreditoftheAdvertising Committee thatwecurrently
have. It is a very active committee and has had very energetic chairmen:
Fred Bauer andJerry Watkins. You haveseen in thelobby thebaseball caps
and beltbucklesandcoffeemugsthatarebeingsoldasCentennialsouvenirs-
that is one of the Centennial initiatives of the Advertising Committee. Not
everything will be sold at theendofthis meeting, butwe aregetting close
and we expect to generate several thousand dollars of income. You have
also seen the shotgun that isoutthere that is being raffled off. Not all the
tickets have been sold there either, but we are getting very close to selling
all thetickets and thisisexpected tocreate several thousand dollarsincome
for usas well. Theseare some of the activitiesof the AdvertisingCommittee
for the Centennial that helpus defertheextra cost. Thishas beena super
committee, and I haveenjoyed working with these fellows.

Michael Reilly: Thank you Heinz, any questions, upto this point? If not,
we will move to theScholarship Committee Report. I'll ask Bob Shanks,
chairman of that committee to come forward.
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SCHOLARSHIP COMMITTEE REPORT

Robert Shanks: Thankyou,Mike. Ithasbeen myprivilegeagainthisyear
to serve as chairman of our Scholarship Committee. Joining me on the
committee were Jim Gill, Vice President of Operations, MAPCO Coal;
George Woods, Dean of Mining Technology, Wabash Valley College; and
PaulChugh, Professor and Chairman of the Department of Mining Engi
neeringat SIU, Carbondale. Ourcommittee metinJulyand developedour
recommendationsfor the Board forour scholarship program for the 1993-
94 school year, and I am pleased to announce that our commitment to the
scholarship program hasonceagain increased. We will beproviding a total
of$10,000 in scholarships for 1993-94, an increase of$1,000 over lastyear.
Thedistribution of thescholarships for the1993-94 yearwill beas follows:

Southern Illinois University at Carbondale $4,500
University of Missouri at Rolla 3,500
Wabash ValleyCollege 1,500
Rend LakeCollege 500

Atthis time Iwould like to give each ofthe schools that arerepresented
here today amoment to discuss any new and exciting things that are going
on with their programs and then we will hand out thescholarship certifi
catesfollowing those remarks for each school. I'd like tostartthingsoffwi th
Dr.John Wilson from University of Missouri at Rolla.

John Wilson: Congratulationsonyourhundredyearanniversary. People
might not know that Rolla's miningdepartment,whichwasin fact the first
department atUM R, Missouri School ofMines, is123 yearsoldthisyear. So,
we've been around a while, too. Coming from England, where everything
isold, Ifeel like 1amcarrying onthe tradition here. Iwould just like to talk
about oneor two things and events thatoccurred last year. We completed
our faculty staffing because ofincreased enrollment we have experienced.
Jerry Tien was appointed anassistant professor. We have a new professor
cominginwho isgoing to be workinginresearchaswell asteaching mining.
Because oftheunfortunate death ofTroy Harris, we lost ourexperimental
mine manager;he has been replaced by Ron Robinson who is here and is
very familiar with and playsaverybig part inmaking sure ourstudents get
good practical training.

AtUMR (I did not create this, but Icertainly support it), we emphasize
the undergraduate program although we have astrong graduate program.
Ibelieve industry can place undergraduate mining engineers asopposed
toPh.D and M.S. graduates. Having said that, Iam pleased to tell you that
we now havea total of100students. Wehad 45 about two years ago. Ofthat
100,91 are undergraduates and nine are graduate students. We are getting
neartowhat Iconsider theoptimum. We don'tneed200students; weneed
a certain critical mass, and I think we have achieved that, thanks to
scholarships like we just heard about a few minutes ago. The scholarship
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helps us to pick thecreamof thecrop, frankly. Rolla gets about 700students
in i\fsfreshman engineering program. Youare up forgrabs unless a student
says he specificallywants to do miningor mechanical;but we have achance
to recruit the undecided. And the attractionsare financial aid, summer jobs,
and permanent employment. We have been very fortunate to attract some
good kids. In fact, the average ACTof thcenteringyear was 30atUMR; that
is a pretty high ACT. I'm new to academia, but that appears to me to be a
good number.

We should mention also that Norman Smith, who is here today and has
been coming here for years, was promoted to full professor this year, and
it isample reward for his contributions. He is very close to the students and
a great asset to me in helping me to get into academia.

Last year we graduated one Ph.D., one M.S. and five undergraduates.
They all have jobs. The undergraduates went into jobs ranging from
machinery manufacturing, to hard rock mining, to coal mining and one is
doing graduate work. That is a small number but that is sort ofcoming out
of the bottom of the barrel. Thisyear weexpectseven students, and then the
numbers go up to 10or 15a year. This makes me feela bit better, because
when mining companies come recruiting on the campus, it is a bit embar
rassing when you haven't gottenany names,or the students that you've got
have already accepted jobs. Weget a lotof financial support from industry
which helps us recruit better quality students. We are getting near the
critical mass. If we have a total 120 students, graduates and undergradu
ates, I think there willalwaysbe85to90percentof thosewho willbe future
miningengineersas opposed tograduatestudents. Weare getting closeto
that. I suspect weare going tomeet thefive-year plannext year,which is
twoyearsahead ofplan. Fromapractical standpoint, that isa good number
to work with. The facilities we have can accommodate that, and I think it
is consistent with the ups and downs of the industry. Ifyou can even them
out because weare able to placestudents inquarryingand hard rockas well,
itgivesusagood blend. Some schoolsdon'thavethatluxury, especially out
in the East.

I should mention that the Illinois Mining Institute is very useful to us,
notonly fromthepointofyour funding, but manyofour students take their
field trips there. We visit longwalls in Illinois, we go look at draglines
operating, wego outand see thesimulator (atSIU). Themines havebeen
extremelycooperativeand wereally appreciatethat. Ourscholarshipfund,
towhichyou contribute,hasbeensteadily increasing, and, tobehonest with
you, without theopportunity toofferfinancial support toa student with an
appropriate entry-level GPA, wewould notbe able to get the enrollment
that we have. Once we get them into the department and some of the
student activities, we havea prettygood retention ratio, better than some
other departments. Thesummer jobs also help. You have no idea how
importantthat is toa student. I'mtelling himtodo it. Thebest thingthey
can haveon a resume is having worked two or three summers. These two
guys getting the IMI awards havealso been workinginIllinois this summer.
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Another important part of our program is the organized activities. The
student chapter ofSME is very active. We have a mine rescue team which
enters regional and national tournaments. This year we might even field
two teams. The students meet every two weeks; we have guest speakers
representing coal companies and hard rock mines. On their field trip last
year, they went off to minesout in South Dakota, Michigan, and Wisconsin;
next year it will be the Southeast or Northeast. We try to blend the practical
with the classwork. This has always been done at Rolla, and I just wanted
to let you know that the tradition is continuing. Thanks for the chance to
speak.

Robert Shanks: Would David Hamlin and Craig Sorenson step up
please? Congratulations!

University ofMissouri-Rolla scholarship winners David Hamlin (right)
and Craig Sorenson (left) with Professor JohnYJilson.

Robert Shanks: Paul Chugh, Chairman of the Department of Mining
Engineering at Southern Illinois University, will give theirreport. Paul.

Paul Chugh: Thank you. Lastyear we wereawarded $4,000 in schol
arshipmoney from IMI and these scholarships aregiventoseven students.
Theamount of scholarship variedbetween $500 to$750. All thesestudents
haveaGPA ofat least2.5 andtheaverageGPA for theseseven studentswas
a little bit over 3.

Let me just share with you a little bit about our department. The
DepartmentofMiningEngineering is notonly kicking, itisdoingextremely
well. We haveanenrollmentof30undergradua testudentsallfrom thestate
of Illinois, 20 graduatestudents, six post-doctoral staff and four full-time
researchers. Last year we brought in close to three-quarter of a million
dollars inresearch monies. The areas ofresearch that we are excelling inare
ground control and minesubsidence;wearealsogoingina big way intocoal
processing and mine development. Right now we aredoing a lotof work
on management of coal combustion residues. We think we will continue to
grow in that area over the next four orfive years. This summer we placed
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about 80to85percentofour students intosummer jobs. Wegraduated one
student with an undergraduate degree, five graduate students and one
Ph.D. student. Again, all the students are well-placed. In fact, this year we
could have placed another eight or nine if we had had the people. And I
agree with Dr. Wilson, that we just did not produce enough people.

The faculty of the department has revised the curriculum to accommo
date the needs of the aggregate industry. We have about five students
pursuing degrees in the aggregate program at the present time.

Our department is directed by an advisory committee consisting of
about 13 people from the industry, the state, and the federal government.
The advisory committee has directed us more or less not to produce more
than ten students each year, so our goal is to increase our enrollment to a
level of about 40 or 45 students and basically keep it at that particular point.
We are concentrating our efforts on attracting our students from the
community colleges, particularly four ofthem: John A.Logan, Rend Lake,
Shawnee and Southeastern. That gives us two years to work with these
students and any fluctuations in thedemandsof the industry can be easily
corrected byattracting students from thecommunity colleges. Soourgoals
are to get our enrollment up to 40 students nextyear and try to maintain it
at that level. Hopefullythat will produceabouteightor nine students each
year.

Next yearwearehoping toproduce three undergraduate studentsand
againabout five to six graduatestudents. Within thegraduateprogram, I
have the list with me, we have about five students of about twenty who are
American-born people. Thisisbecoming a major issue nationally. Wehad
a visitor from the Bureau of Mines onlya few days agoand who requested
a list of these people,and I have supplied them with that particular list.

At this point in time, I would like to thank the IllinoisMining Institute
for supporting the mining program at Southern Illinois University, and I
hope you will continue to dosointhe future. Thank you. Thestudents left
yesterday and Idon'tknow whether there areany here this morning. I told
them Iwould accept allof the scholarships on theirbehalf.

Robert Shanks: Well, I will just run through the names of the SIU
scholarship winners: Patricia Lockett, Steve Albert, Jared Cima, Aaron
Haley, Lars Lindquist, Dennis Connor and Richard Voyles.

Now John Howard of Wabash Valley College.
John Howard: Asmany ofyouknow, it is very difficult tobea fulltime

student and workand have family responsibilities. Asa result of that, none
of our scholarship recipients were able to be here today. We had some
available yesterday, but Fridaycreated a conflict for them.

I would like to say just a few words to the Institute. The nineties arc
trying times for thecoal industry, and Iappreciate the continued support of
the IMI to our students. One thing I feel good about is that those students
entering a two-year Associate degree program arc not coming with the idea
ofsome false hope oflanding anentry-level job inthenextyear or two. That
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is for certain. They are here because they want to be, and they are all
focusingon four-year degrees. I thinkthat isproperand appropriate at this
time. Theadministrationsof Illinois Eastern CommunityColleges and our
institution, Wabash Valley College, plusallof thecooperative community
colleges within the state that we work with asked me to extend our thanks
to theInstitute andcongratulate youallon the100thanniversary. IfIcould
add a personal thanks to all of you who are involved in this. I think this
probably the best institute that I've attended. Thedisplays are wonderful
and attendance seems to be good. Well done. Thank you. We have
scholarships this year for James Bowles, Thomas Drone, Frank Skaggs and
Joseph Damrey.

Robert Shanks: D.J.Johnson, Rend Lake College.
D.].Johnson: AtRend Lake College, wearenot placing a lotof people

in the mining industry right now. But we do have some fine students
enrolled in our industrial technology department and we think the two
young men we have here today would be a good contribution to SIU or to
Rolla ortosomeotherschool. Wehavetaken thescholarshipmoney thatthe
Institute hasgiven usand selected two freshmen thatwere excelling and
working hard and that thefaculty felt likethey would beworthy recipients
ofyour support. We have both ofthegentlemen with me here today: Chad
Campbell from McLeansboro and StevenTate from Mt. Vernon.

Onbehalf ofthe administration ofRend Lake College, we would like to
thank you for the continued support. Idon'tknow ofanything better that
wecouldspendourdollars on than supporting ouryoung people whocan
help perpetuate a good mining industry. Thank you.

Rend Lake College scholarship winners Chad Campbell and Steven
Tate (center) with Electrical Instructor Chris Nielsen (left), and
Mining Instructor D. J. Johnson (right).
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Robert Shanks: Thank you all. Thatconcludesour Scholarship Commit-
tee report.

Michael Reilly. I would like to congratulate all the students, professors,
and administrators of the colleges. Let'sgive them a big hand of applause.
Thank you, Bob. Great job.

Next is theCentennial Committee's report. Doc,haveyou any thing you
would like to tell us about your work?

DocHarrell: 1would like to thank all the members of the committeeand
all theother people who helped. Wejustwent around and asked everybody
to help, and ifit wasn't forall you pitchingin,
we couldn't have done it. Heinz and his staff
were very helpful. They worked diligently
and the exhibits and everything turned out
great.

Michael Reilly. Good. I'll second all that
because it really has been an effort of just a
tremendous amount of people. It has been a
very good meeting; everybody seems to be
pleased, and I'd like to think we can geteven
better as we go along-you know, think of
new ideas and better ways to get people
together to exchange ideas to continue to
improve thesafetyand efficiencyatour mines
so we can be in there for the long term. Ithink
exchanging ideas and getting together like
this will help us do that.

Regarding the time capsule, if there is anything that anybody feels
should be put in that time capsule let us know.

M. V (Doc) Harrell, Chair
man oftheAd Hoc Commit
tee for the Centennial Meet
ing.

Heinz Damberger (left) and Mike Reilly (right) hold the
IMl Centennial time capsule -which will hold historical
artifacts past and present.
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I would like to remind you of the freecontinental breakfast which is in
the exhibit hall, maybe get in there and thank some of the exhibitors for
comingand hopefullytheywillbebackfornextyear. Iwould liketoaskyou
also, to let Heinz or Phyllis Godwin know if you know of any former
members who have passed away since the last meeting, sowe can keep our
records up to date. Anyother business for this meeting?

Heinz Damberger. There are still some raffle tickets around for the
shotgun. It will beraffled offat theend ofour technicalsession. Mostof the
people who have their names in there are not here so chances are that
somebody whois not herewill be the winner. We will pull the winnerat
about 11:45. Also, ifyou wish tobuyan extra IMI Centennialmemento,we
will beselling themfor $15 andwewill announce it to themembershipafter
the meeting.

Michael Rcilhj: There is one other item; there is a technical session at
10:00 a.m., and I understand there will be some very interesting papers.
Thankyou all for comingand we'llseeyou herefor the technical sessionat
10:00 this morning.



THURSDAY MORNING TECHNICAL SESSION

Don Arrowsmilh: Thankyou forcoming thismorning. Our first speaker
is Donald Hanson from the Argonne National Laboratory. He has a B.S. in
electrical engineering, a Masters in mathematics, and a MBAand a Ph.D. in
electrical engineering. He has more initials after his name than any of us.
This morning we would like to keep the talks in the 20 to 25 minute range
with questions afterward, depending on the level of interest. Yesterday, a
lot of people tried to pin the speakers down later, but you won't have that
luxury today, since the meeting is over at noon and the speakers will be
heading home just likeyou are. Ifyou havequestions, the best thing is to ask
them right after their talk. So we will begin with Donald Hanson.

Donald Hanson: I thought I would begin with a background. My
mother's family came from Scotlandand her grandfather was a coal miner
in Scotland and he married the woman from the Hamilton Line, the Duke
of Hamilton in Edinborough, but then that family disowned her so they had
to come to America with their twelve children. The father and all the boys
worked in the coal mines around Coal City. So this was my mother's
background. I went to school in Urbana and all my degrees are in
engineering. However, it was the time in the sixties and seventies when
there was a lot of emphasis on interdisciplinary studies, so I spent half my
time studying economics. My background has been more academic in that
I went for a teaching joband I have been basically teaching economics since
then. The topic I am going to talk about today is economics. At Argonne,
I've been involved in a number of studies involving the coal markets. We
worked on the NAPAP study, the acid precipitation study preparing the
emissions an coal market impacts for that, published in 1990. We also
worked with the Department of Energyon theglobal warming study, their
national energy strategy, and more recentlynow theTitle Iof the Clean Air
Act which has to do with urban ozone. You would think urban ozonecomes

from hydrocarbons of automobiles, and solvents, and paint and stuff; but
even coal gets into that environmental issue because they don't know
whether NOx helps or hurts urban ozone.
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TRADING SULFUR EMISSION PERMITS:

EFFECTS OF THE 1990 CLEAN AIR ACT AMENDMENTS

DONALD A. HANSON
Manager, Energy Policy Section

Argonne National Laboraton/
Argonne, Illinois

INTRODUCTION

Thankyou forinvitingme to speak today
at the Centennial meeting of the IllinoisMin
ing Institute. Coal mining is in my family
background as well, as my mother reminds
me, since her grandmother was one of eight
children who came over from Scotland and
settled intheBraidwoodand Coal City,Illinois,
area, where the father and brothers worked in
the mines.

AtArgonne National Laboratory, wehave
a great deal of interest in thecoal resource and Clean Coal Technology,
(CCT). We had helped todevelop dry scrubbing technology, and we are
currently active in developing Integrated Gasification Combined Cycle
(IGCC) and combined SO, and NOx removal technologies. My own field is
energy and environmental economic analysis and, inaddition to Argonne,
I teachat DePaul University and consulton Midwest issuesat the Federal
Reserve Bankin Chicago.

Ihave spent much ofthe last ten yearsdeveloping computer simulation
models representing the impacts of environmental policies on electric
utilities, thecoal industryand theeconomy asa whole. Thiswork hasbeen
sponsored by the National Acid Precipitation Assessment Program
(NAPAP), the U.S. DepartmentofEnergy, theU.S. Environmental Protection
Agency and the Federal Reserve Bank.'

Today I will talk about the 1990 Clean Air Act Amendment (CAAA)
which will affect the coal market. I will focus on the sulfur dioxide (SO,)
requirements andnot nitrogen oxides (NOx) orother aspects oftheCAAA
regulations. We arecurrently undertaking computer simulation studies of
the coal market, S02 tradable allowance market and the electric utility
sector. Anyone interested in this analysisshould contact me, and I will
provide our results and would appreciate your comments.

REVIEW OF CLEAN AIR ACT REQUIREMENTS
When the Clean Air Act was passed in 1970, Congress envisioned a

more rapid turnover ofplant facilities and planned the ratcheting down of
emissionsofcommonpollutantssuchasSO, and NOX/and particulate matter
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(PM), through a New Source Review process imposing more stringent
emission rate standardscalled New Source Performance Standards (NSPS).
As new facilities with lower emissions rates meeting NSPS penetrated the
market, total emissions would decline.

This idea went a step further in the 1977 Clean Air Act Amendments
with Revised New Source Performance Standards (RNSPS) in which new

plants wererequired toapply SO, removal technology, with therequired
removal rate decreasing for coals with lowersulfur content. The removal
requirement effectively mandated scrubbers to be built for all new coal-
fired powerplants. However, very few coal-fired powerplantshavebeen
builtin the1970sand 1980s partly becauseofthelackofelectric loadgrowth,
thecompletionof nuclearplants that had beenin theconstructionpipeline,
the application of refurbishment techniques to extend the life of existing
power plantsand the desire by electric utilities to avoid the New Source
Review process.

Congress hasnowintroduced a new program tofocus on theexisting,
higher-emitting power plants: Acidic Deposition Control which isTitle IV
ofthel990CAAA. Thegoal is to reduceSO, emissionsby 10milliontons
peryear from the1980 level, approximately a 40 percent reduction. Phase
I, starting January, 1995, affects the 267 largest generating units in the
country at 110 plant locations. Phase II, starting January, 2000, affects
virtually all units greater than 25 megawatts (M W)and all newly built units.
An interesting feature ofTitle IV is theprovision oftradable SO, emission
allowances. Theaffected units in Phase Ican trade their allowances (as long
as local airqualitystandardsorother stateimplementation planprovisions
are not violated). The affected Phase I units know their initial allowances
so they can either: 1) reduce emission to exactly equal their allowances, 2)
reduce emissions further and sell orbank the excessallowances or 3) reduce
emissions less requiring additional allowances. Whether it is cheaper to
reduce emissions to a point more or less than one's allowance allocation
dependsonwhether the facility's abatement cost per ton to reduceemissions
further is moreor lessthan thepriceofallowances (orforinternalcompany
trades, moreorlessthanthecompany's valuation ofallowances). Infact, the
cost savings per ton ofS02 is the difference between theprices ofallow
ances (PA) and this marginal abatement cost (MAC), i.e., (PA - MAC).
Economists (believing inperfectly free markets) arguethat tradeswill take
place until all opportunities to save costs have been exhausted.

However, electric utilitiesare regulated firms; they pass their costs on
to customers in electric rates, and each state's public utility commission
such as the Interstate CommerceCommissionin Illinois,has toapprove this
process. Hence, there isa lot of regulatory uncertainty, which may bea
barrier to tradingamongcompanies; butIdoseeactive tradingamongunits
within the same company.

Let'sgoback tothequestionofhow utilities know what theirallowances
are. ForPhase II, allowancesaredistributednationally inan amount of8.95
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million tons of SO, per year, consistent with the 10 million ton reduction
goal from 1980. The majority of these allowances are distributed by a
formula which is the product of the required average national emission rate
of 1.2 lb. of SO, per million Btu heat input times the unit's average (or
baseline) heat input between 1985 and 1987. This baseline heat input is
intended to reflecta unit's typicaloperating rate. ForPhase I,theallowances
are initially distributed only to the 267affected units using a formula of 2.5
lb. per million Btu average emission rate times the baseline heat input.
Allowances not used or sold in Phase I can be banked for use in Phase II.

There are a numberof special allowance allocation provisions which I
don't have time to describe here, but I would be glad to provide further
information and guidance to anyone who is interested.

I think this group would be particularly interested in the Phase I and
Phase IIextensions for technologyadoption. A reserve of 3.5 million tons
of SO, allowances wasset aside to be used for a two-year extension for
adding a scrubber in 1997. This program has an added benefit because
scrubbing at rates less than 1.2 lb. per million Btu will receive extra
allowances for further emission reductions, theso-called 2-for-l program.
ThcPhasellextensiongivesa four-year delay totheyear20()4 for those units
adopting approved CCT.

IMPACTS ON THE COAL MARKET

Whatdoes this programoftradable, bankableSOj emission allowances
mean for thecoal market? Basically, lower sulfur coals will be in higher
demand than higher sulfur coals, all else equal. Aprice premium will arise
reflecting a valuation not only of the heating value per ton ofcoal butalso
a penalty on thesulfur content. The market, however, is pretty smart (an
economist would say, "very efficient"). The market will not price the sulfur
content ofcoal itself butinstead will price the resulting SO, emissions which
is the relevant "opportunity cost." That is, a ton ofSO, emissions uses up
one allowance and the valuation of this allowance is equivalent to the
penalty on thecoal that produced theSO,. Thisdistinction is not academic.
It will have real effects on coal prices. "Differences in bottom ash sulfur
capture rates between coals (such as bituminous and sub-bituminous
ranks) willbe reflected in theirsulfurpenalties. Ifa coalis scrubbed, it will
be the after-scrubbed emissions which translate into a price penalty on the
coal.

Ofcourse, the scrubber itselfhas anoperating cost and acapi tal cost (to
be amortized over its life), and these costs must be considered as utilities
choose compliance options. High-sulfur coal, ifitis tobescrubbed or used
with other low-emitting CCT, must be priced competitively.

I expect that a pattern of mine-mouth coal prices will arise that will
encourage low-sulfur coal production and, to a lesser extent, medium-
sulfurcoalproduction,anditwillberoughforhigh-sulfurcoalprofitability.
However, Iexpect that all these coals will be produced and that we will see
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a lot of blending of coalsof different sulfur contents so that emissions stay
close to the initial allowances given to a unit. Blendingofcoals to stay close
to one's allocated allowances eliminates the need to buy or sell large
quantities of allowances; a prospect that many utilities seem to view as
undesirable.

This outlook calls for further efficiency gains in mining and for the
development of lower cost control technologies so that high-sulfur coals
stay competitive in the marketplace. For the high-sulfurcoal option it is just
as good to lower the cost of scrubbing, limestone injection or CCT, as it is
to lower mining costs. Fortunately for the high-sulfur coal industry,
scrubbing and other removal technologies have been rapidly moving down
the learning curve, yielding major cost reductions.

RELATIONSHIP BETWEEN THE COAL MARKET

AND THE SO, ALLOWANCE MARKET
The presence of SO, tradable allowances should give rise to a lot of

clever marketing ideas for thosein the businessof selling coal. Thecoal can
be marketed along with any excess allowances needed to offset excess
emissions from the coal. This is a common trick in marketing called tie-in
sales. It is beyond the scope of this paper but there are also ways to hedge
against risks in coal prices and in utility earnings by holding emissions
allowances in your portfolio. The outcome for future allowance prices will
reflect the riskyoutcomesyou are trying to hedgeagainst.Thesedesirable
risk-hedging properties of allowances may cause a more active market in
tradingthanmanypeople expect. Asyouknow, theChicago Board ofTrade
willbe offeringspot and futures marketcontractsin S02allowances. This
process will help in "pricediscovery" of SO,emission reductions and the
associated price penalties on sulfur in coal.

FUTURE COAL MARKET ANALYSIS
A couple of years ago, John Molburg, who works with me at Argonne,

did an impact analysis of the 1990 CAAA on electric utilitiesan the coal
market (Molburg etal.,1991). Currently, wehave upgraded our modeling
capabilities and soon will be issuing some new analysis and reports. I
wouldbe glad to distribute thiswork tointerested people and would look
forward to getting their feedback.

REFERENCES
Molburg, J.C., J.A.Fox, G.Pandola and C. M. Cilek, 1991, Analysis of the

Clean Air Act Amendments of 1990: A Forecast of the Electric
Utility Industry Response to Title IV, Acid Deposition Control.
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Molburg, J. C, 1993, The Utility Industry Response toTitle IV: Generation
Mix, Fuel Choice, Emissions and Costs. Journal of the Air and
Waste Management Association, v.43, p. 180-186.
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Heinz Damberger. Are these permits already being traded actively?
Don Hanson: Phase I starts in 1995, and those utility plants that are

controlled under Phase I know who theyare and what theirallowances will
be,so theyknow their situation. The Phase II iswhere youwill haveamore
active market that starts in the year 2000, and trades there will start in
March, 1993. They will also be traded ontheChicago Board ofTrade. The
official announcement justcameout thatCBOT willhavea formal contract,
andthey plan to startthatcontract this spring. To myknowledge therehave
only been two informal trades so far, Wisconsin Power and Light toTVA.
One ofthe first things George Bush did when he got into office was try tore
authorize the Clean Air Act; theprinciple of havinga market for emission
permits was a main point. So he wants to see all this trading even this early
on.Wearenottalkingcompliancewith themorestringentstandards. Phase
II has a standard of 1.2 lbs per million Btu. We are not talking about
compliance with that until the year 2000. So we areeight years away, and
theywanttoseeall thisactive market trading. 1don't think thatisameasure
of the successof the Clean Air Act because Ithink much of the trades in terms
ofcostsavings will take place within companies. My theory isthatfirms are
indifferenton whether theybuy thehigheror lowersulfur coal, at least for
individual units. There probably won't exist a lot of trading regions and
firms. However, the fact that you can allow trading among units is going
to save a lot of costs over a system where each unit was given a rate or
emissions like the old regulatory process where there isa state implemen
tation plan, and every unit has to have its own emissions rate. Now you can
tradeemission ratesamong units. 1think thatwill savea lotofcosts, but I
don't think we will seeareal acti veallowance market. Anyother questions?
Thank you very much.

Don Arrowsmith: Next, we are going to hear about some fine coal
cleaning. Sulfur isthe thing a lot ofpeople are keying inon and ittends to
be the size fraction where we have the most effect. Our next couple of talks
deal with that. The first one is by Daniel Placha, who is a senior process
engineer with CLI out of Pittsburgh. He is going to be giving us some
guidelines inselectingafinecoal-cleaningcircuit-somethingalotofpeople
are getting into, not only for the recovery. We have been throwing away
fine coal for along time atalot of plants, and deeper cleaning may have an
effect on the sulfur.

Daniel Placha: Good morning. With this talk today, Iam going to try to
give you some guidelines for selecting a fine coal cleaning circuit.



SELECTING A FINE COAL CLEANING CIRCUIT
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INTRODUCTION

Fine coal cleaning circuits, processing all
or a portion of the 28 mesh x 0 raw coal are an
essential part of coal preparation plant
flowsheets. Numerous reasons have made

fine coal cleaning circuits an essential part of
modern coal preparation plant flowsheets:

• Profit margins on coal sales have steadily
decreased causing plant operators to maxi

mize plant yield at a given quality through individual cleaning circuit
optimization.

• The amount of fine coal has steadily increased and the quality de
creased due to changes in mining techniquesand nonselective mining,
respectively.

• Everincreasingpressuretodecreasesulfurand ashcontentsin the final
product.

The following discussessomebroadguidelineson selecting theproper
fine coal cleaning circuits and to concentrate on two fine coal cleaning
circuits that seem to have the mostpromisecommercially: spiral concen
trators and fine heavy media cyclones.

FINE COAL CLEANING CIRCUIT DESIGN CRITERIA
Inorder to design thecorrectfine coal circuitfora givencoal,a review

of the raw coal size distribution data is necessary to determine the circuit's
potential feed capacity. Also, a detailed washability shouldbe performed
on the size fractionfs) that make up thefeed to the finecoalcircuit. With this
information in hand, computersimulations can beperformed to determine
individual yield/quality curves for different pieces of fine coal cleaning
equipment and how that equipment compares to the theoretical wash-
ability curve.

Generally the following rules apply when cleaning fine coal inphysical
processes: (1) thecleaning circuit utilized to clean a given size fraction, say
28 mesh x 100 mesh, will clean the 28 mesh particles at a lower specific
gravity than the 100 mesh particles; (2) cleaning efficiency is reduced as
particle size decreases; (3)the finer the particle, the higher the lowest

111
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achievableseparating gravity; (4) the wider the size range, the higher the
effective separating gravity;and (5) most fine coal circuitsare inefficient
when exposed to large amounts of near gravity material (defined as ±0.10
specific gravity units fromseparatingspecific gravity).

Most finecoalcircuits in operation havespecificproblems that have led
to decreased efficiencies: (1)A high percentage of plus 28 mesh material
reporting to the fine coal circuit. This is all right in some circuits such as
hydrocyclones,butdetrimentaIinotherssuchas froth flotation. (2) Inability
to efficiently sizeat 100 mesh. Thisusuallyleads to contamination of final
cleancoal productfrom misplaced 100 mesh x0material. (3) Variability in
solids concentration to the fine coal circuit, which decreases circuit effi
ciency. (4) Minimal separating gravity control. (5) An excessive sizerange
treated in a given circuit, which reduces circuit efficiency.

Therefore, it isnot only important that finecoalbe treated in thecorrect
cleaning circuit, but it also must be properly sized prior to processing. A
sizingcircuitsimilar to theone shownin figure 1accuratelysizes finecoal
prior to fine coal cleaning circuits and also takes into consideration the
above mentioned problems. Some companies haveincorporated a portion
orall of these design concepts into existing plants successfully. Highlights
offigure 1are: (1) Efficient removal of the 100 mesh x0size fraction prior
to processing the plusl00meshsizefraction,throughutilizationofclassifying
cyclones and dewatering screens in closed circuit. (2) A constant surface
moisture feed totheplus100 meshcleaning circuit. (3)Accuratesizingofthe
100meshx325 mesh sizefraction forprocessing inflotation orafter fine coal
circuits. (4) Removal of the 325 mesh x0size fraction tominimize process
problemsin the 100meshx325meshcleaningcircuit. Thisis very important
when thereare large amounts of clay present in the plant feed. (5) Inde
pendent control of three separate size fractions. Each size isaccurately
segregated for processing. (6) Each fine coal circuit operates on a narrow
size range, improving efficiency.

CLICorporationhasconcentrateditseffortsonfinecoal cleaning circuit
applications for the plus100 mesh size fraction. Many options areavailable
for cleaning this size fraction: (l)hydrocyclones; (2) concentrating tables;
(3) fine coal jigs; (4) coarse froth flotation conventional cells; (5) coarse froth
notation column cells; (6) cpiral concentrators; and (7) fine heavy media
cyclones.

Hydrocyclones are gravity cleaning devices that have several process
deficiencies: (1) Hydrocyclonesoperate with abypass fraction of misplaced
material asshown in figure 2. This necessitates that asecondary circuit be
installed to recover the bypass material. (2) Hydrocyclone performance as
indicated by probable error (Ep) is poor with Ep values usually ranging
from 0.25 to0.30 whenprocessing time 28 mesh x100 mesh sizefraction. (3)
Hydrocyclones cannotclean efficiently below 1.60separating specific grav
ity in the 28 mesh x100 mesh size fraction. (4) Hydrocyclone performance
is highly dependent on feed percent solids and cannot tolerate wide
tonnage fluctuations. (5) Hydrocyclone design makes it very difficult to
monitor orchange the specific gravity ofseparation.
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Specific Grsvily

Figure 2. Water only performance curve showing bypass fractions.

Concentrating tables and finecoal jigs have exhibited similar process
deficienciesthat hydrocycloneshaveshown. Coarsefroth flotationutilizing
conventional flotation cells is very dependent on many factors including
surface chemistry, water quality, feed percent solids, reagent type and
dosage, aeration rate,etc. Thiscauses flotation cellstobecomevery difficult
to monitor and control resulting in fluctuations in product quality. In
addition, long lead times are required to reset flotation circuit variables to
produce required product qualities.

Column flotation cells are relatively new to the industry and seem to
have certain processadvantages,such as a betterability to reject claysdue
toa deeper frothbed,no mechanisms required,etc. However,columncells
may be more suitable to finer size fractions say, 100mesh x 0.

The two remaining circuits, namely spiral concentrators and fine heavy
media cyclones exhibit the best balance of capital cost, operating and
maintenance cost, efficiency and flexibility as shown in table 1.

SPIRAL CONCENTRATORS

Spiral concentrators are helical troughs mounted on a vertical column.
From one to three troughs can be mounted in parallel on one column,
depending on customer preference and floor space availability. Each
trough (orstart)isfitted with a feed box. The startsarcuniform inpitchand
profile, and arefitted with adjustable splitters at thedischarge end. Oneor
two splitters can be installed, resulting in a two- or three-product split,
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respectively. Notethat thespiralisoneoftheonlyfinecleaningdevicesthat
segregatesthemiddlingsproductaccurately fromthecleancoaland rejects.

Table1. Relative comparisons of fine coal cleaningcircuits.

Capital Operating &
Cost Maintenance Cost Efficiency Flexibility

Fine Heavy 5
Media Cyclones

4 5 5

Spiral 3
Concentrators

2 3 4

Hydrocyclones 3 2 2 2

Concentrating 2
Tables

2 2 3

Fine Coal Jigs 3 2 2 3

Coarse Froth 4 3 2 2

Flotation

Conventional

Coarse Froth 3 3 2 2

Flotation

Column

Legend
12 3 4 5

Low - Medium - High

Normally, spirals are installed in banks, containing from 4 to 24 starts
in one bank. Each bank is fitted with a gravity distributor feeding each start.

The mechanism of separation in a spiral is governed by two forces;
centrifugal and gravity. As slurry descends the trough, particles form a
stratified bed and are subjected to a flowing filmseparation. High density
particles segregate to the bottom of the stratified bed and migrate radially
inward due to trough profile and pitch design. Light density particles move
radially outward, since the centrifugal force acting on these particles is
greater than the gravitational force component. Figure 3 presents a cross
section of a spiral stream, indicating the forces acting on the particles.
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Located at the discharge of the spiral trough are adjustable arrowhead
splitters which separate stratified/segregated slurry into clean coal, mid
dlings, and refuse. Spiral middlingscan be treated by several methods: (1)
a splitter box diverting middlings to cleancoalor refuse; (2)recleaning by
second stage spiral circuitTy with productbeing recirculated; (3)recleaning
by second stage spiral circuit with product combined with primary spiral
circuit clean coal; and (4)a separate middlings product for sale or blending
elsewhere.

CENTRIFUGAL
FORCE^,

GRAVITATIONAL
FORCE

CENTER
COLUMN

CLEAN COAL ImIDDLINGs' REFUSE

Figure3. Cross-section of a spiral stream.

o PARTICLES OF LOW
SPECIFIC GRAVITY

PARTICLES OF HIGH
SPECIFIC GRAVITY

Experience indicates that minimal amounts of misplacement occur to
theclean coal and refuse streams. However, misplacement ofclean coal to
middlings is common as shown in the performance data in table 2. To
maximize overall circuit efficiency, a secondary spiral circuit issometimes
required. The number ofstarts required for asecondary circuit isnormally
10 to 20 percent of that required for theprimary circuit. Typical results on
Appalachian coal indicate high efficiencies for single stage spirals.
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Table 2. Spiral performance test-one meter diameter start.
Top x 100 Mesh 100 Mesh x 0

Screen Analyses (Wt. %)
Feed 71.06 28.94

Product 72.75 27.25

Middlings 69.92 30.08

Refuse 73.91 26.09

Ash (Wt. %)
Feed 21.69 43.40

Product 7.26 40.18

Middlings 40.09 49.08

Refuse 85.27 73.88

Actual Recovery to Clean Coal 74.54 90.24

Actual Recovery to Middlings 12.02 0.28

Theoretical Recovery to Clean Coal 80.41

Organic Efficiency 92.70

Separation Gravity 1.83

Probable Error 0.16

Near Gravity Material (±0.10 S.G.Units) 2.26

Float in Middlings (% of Product) 52.30

Foat in Refuse (.% of Product) 2.23

Sink in Clean Coal (% of Product) 2.09

Total Misplaced Material (% of Feed) 8.14

Distribution to Products

Product Middlings Refuse

Float x 1.30

1.30x1.40

1.40x1.50

1.50x1.60

1.60x1.70

1.70x1.80

1.80x1.90

1.90x2.00

2.00 x 2.10

2.10x2.20

2.20 x Sink

97.46

91.05

87.28

85.90

65.95

57.23

47.93

31.65

21.58

14.75

3.65

2.38

8.46

12.10

13.52

31.67

40.16

48.29

61.83

69.93

70.92

15.65

0.16

0.49

0.62

0.58

2.38

2.61

3.78

6.52

8.49

14.33

80.70

To properly design a spiral circuit, a detailed vvashability of the feed
should be obtained. Also, the following design criteria must be investi
gated: (1) feed size; (2) mass flow rate; (3) solids concentration; (4) splitter
position; and (5) volumetric flow rate.

Spiral concentrators are capable of processing 16 mesh x 100 mesh
(1 mm x0.15mm)efficientlyat separating gravities ranging from1.65to 2.00.
Typically, preparation plants utilize heavy media cyclones to treat the 16
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mesh x 28 mesh (1mm x 0.5mm) size fraction. This material is combined
with the plus 16 mesh size fraction, usually up to a top size of 1/2 inch.
When this size fraction is treated in a heavy media cyclone circuit, the 16
mesh x 28 mesh size fraction is cleaned at a higher separating gravity and
muchlower efficiency than theplus16meshsizefraction. Theefficiency of
separation in a spiral for the 16mesh x28mesh size fraction is very similar
to that of a heavy media cyclone,as shown in figure 4.

FLOTATION

MICRONS 75 150

MESH 200 100

_OVERLAP_20NE_

SPIRALS

Figure 4. Relative efficiencies.

5000

This analysis applies only when the heavy media cyclone circuit is
cleaning at high separating gravities (1.50and above). At lower separating
specific gravities, the use of heavy media cyclones with the properly
designed media circuit is usually mandated.

Treating the 16mesh x28mesh size fraction with the 28mesh x100mesh
inspiralsoffersthefollowingadvantages:(l)alIowsmoreefficientdesliming
at 1mm; (2)increases the capacityof the heavy media cyclonecircuit since
the average grain size is increased; (3) decreases magnetite losses in the
heavy media cyclone circuit, due to moreefficient draining and rinsing of
products; and (4) decreases operating costs of the heavy media cyclone
circuit since magnetite losses will be lower, power consumption reduced,
etc.

As stated earlier,anywhere from one to threetroughscan be mounted
in parallel ononecolumn. To obtain maximum efficiency, loading should
not exceed 4 STPH per start. Testworkindicates that efficiency decreases
rapidly at greater feed rates. Figure 1showsthat spiralconcentratorfeed is
usually classifying cyclone underflow. Optimum solids concentration
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feeding the spiral is30to35percent by weight. However, fluctuations from
25 percent to as high as 40 percent can be tolerated with no decrease in
efficiency. This gives the spiral an advantage over other devices, as it can
tolerate wide raw coal feed fluctuations. Thisbecomes particularly useful
if thefeed totheplantisfrom anopenstockpile thattendstogenerate wide
swings in size analysis due to segregation.

The specificgravity of separation can be adjusted by movement of the
arrowhead splitters located at the discharge of the spiral. For a three-
product separation, two splitters are used; one to perform the separation
between clean coal and middlings, and one to perform the separation
between middlings and refuse. Table3 presents the effectof the clean coal
splitter (i.e., splitter between clean coal and middlings) position on clean
coal quality and yield. As the width of the clean coal stream increases by
moving the cutter further away from the outside edge of the trough, the
clean coal yield increases and the quality deteriorates.

The volumetric flowrate must beconstant forefficientspiral operation.
This isaccomplished through utilizationofa gravity-fed slurry distributor,
as shown in figure 5. A high level overflow is provided to maintain a
constant head on the distributor outlets. Overflow is recycled to the
classifying cyclone feed sump. Flow rates are controlled by replaceable
parallel throat orifices in the distributor outlets.

OUTLETS
TO SPIRALS

FEED. PIPE

Figure 5. Spiral feed distributor.

OVERFLOW
OUTLET

_OUTLETS
TO SPIRALS
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FINE HEAVY MEDIA CYCLONES
Fine heavy media cyclones are a natural extension of conventional

heavy media technology. Utilization offine heavy media cyclones permits
efficient separations at low specific gravities (<1.60 S.G.), which are not
feasible in any othercommercial fine coal cleaning circuit.

Although highlevelsofprocess efficiency canbeachieved infine heavy
media cyclones, capital costsare oftenvery high, since the circuit is much
more complex when compared to alternative fine coal cleaning circuits.
Many instances will occur inwhich fine heavy media cyclones aretheonly
alternative, for example, when it is necessary to achieve an efficient low
gravity separation to meet rigoroussulfur limitationsor when the amount
of near gravity material is excessive.

Asurvey ofinternational publications andanexamination ofexisting
system designs in the United States, Australia and South Africa show that
a firm understanding of three parameters are necessary for successful low
gravity separations of fine coal utilizing fine heavy media cyclones: (1)
cyclone geometry; (2) cyclone feed pressure; and (3) recirculating media
quality.

Cyclone Geometry and Pressure
CLI Corporation was involved in extensive testing at a commercial

plantwhere a range ofcyclonediameters ranging from 6inches to20 inches
were tested under similar conditions.

The cyclone geometry and feed pressure were the variables investi
gated during this study. The results of this test work showed that at low
separatinggravities and constant feed pressures, efficiency improved as
cyclone diameter increased, which corresponded to a decrease in the g-
forcesexerted on thefeedparticles. However,other test work has shown the
exact opposite to be true.

It is believed that these conflictingconclusions have been made due to
the sizedistribution ofmagnetite used during testing. The results of theCLI
testwork werebasedon commerciallyavailablemagnetite. Sizeclassification
of the commercial magnetite occurs, due to the coarse size distribution,
especially at high g-forces (i.e. small diameter cyclones), thus reducing
performance. Large diameter cyclones reduce classification effects thus
improving performance.

If fine magnetite is utilized, then size classificationeffectsare reduced
thusgi vingimproved performanceforsmalldiameter, high g-forcecyclones.
Investigations by others show that performance improved with decreasing
diameter, butbeyond a certain point magnetite classification was so severe
that performance actually decreased.

During the CLI test work it was apparent that the ratio of vortex finder
diameter to apex diameter was critical to efficient performance. The
optimum ratios varied depending on cyclone diameter and media quality.
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Figure 6. Fine heavy media cyclone simplified block diagram.

Recirculating Media Quality
The most criticalfactorsin fineheavymediacyclonecircuitdesignis the

size distribution of the recirculating magnetics, and the amount of
nonmagnetic contamination. Testwork has proven that the retention of
ultra fine magnetite particles (i.e. <5 microns) is critical to the efficient
performance of the fine heavy media cyclonecircuit. Also, nonmagnetic
contaminants in the recirculating media must be kept to a minimum in
order to optimize performance.
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Extensive testing hasshown that aproperly designed fine heavy media
cyclone circuits must include proper cyclone geometry and feed pressure
and an efficient method of retaining fine magnetite while keeping
nonmagnetics in the recirculating media toa minimum.

Figure 6shows a block diagram representing a fine heavy media
cyclone circuit. A circuit similar to this is installed and successfully
operating at a commercial plant in Australia. There are many technical
innovations inthis circuit: (1) two stage vibrating sieve bends for draining
and rinsing magnetite from thecyclone products. Thesieve bends utilize
fine wire with 0.25mm slotted openings to keep contamination of the
recirculatingmedia toa minimum; (2) magneticseparators thatutilizeaCLI
Corporation patented tank design. These separators arehigh capacity units
thathave given excellent recovery results (<0.5 grams perliter ineffluent)
and havegivenrelatively clean magnetic separator concentrates; and (3) a
high frequency recovery screen for dewatering cyclone products. Testing
has shown that this circuit is capable of consistently producing high
efficiency low gravity separators with acceptable magnetite losses.

SUMMARY
Toproperly design a finecoal cleaning circuit, a detailed reviewof the

size distribution and washability data is necessary. It is important to
determine what specific gravity of separation is required, since this will
allow selection of the proper cleaning equipment.

Spiral circuits have proven to be beneficial for processing fine coal.
However, raw coal washabilitycharacteristicsmust indicate that a medium
to high specific gravity separation is required. Also, little near gravity
material must be present in order for spirals to work efficiently.

Fine heavy media cyclones have proven to be the most flexible and
efficient cleaning circuit for fine coal ifthe capital cost can bejustified. Fine
heavy media cyclone circuits can tolerate large amounts of near gravity
material which other finecoalcleaning circuits cannot tolerate.
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Question: What effectdoes this finecoalcleaning have on moisture in
the coal?

Daniel Placlm: That is really a whole separate issue. What happens is
you have to weigh the effects of what kindsof moistureyou have to have
with your customer versus what is achievable through recovering this
material and what type ofdevicesyou have to use fordrying it;for instance,
maybe a screen bolt centrifuge versus a thermal dryer. Obviously, if you
have to put in a thermal dryer to recover this finecoal, then it is a matter of
economics that probably doesn't justify it.

Don Arroxvsmith: Thank you, Dan. Next is Albert Deaton. Albert is
currently with Deister Concentrator Company; prior to that he was with
Zeigler working at the Old Ben Mine 20 in West Virginia where he was
involved in installing column flotation cellsand did such a successful job
that the manufacturer hired him away from us. He is going to give a
presentation on column flotation which should follow up where Daniel left
off. (Mr. Deaton's paper was not available for publication.]

Don Arroivsinith: Our next speaker is Dan Wooton. He has been with
MAPCO since 1980 as a project engineer and a shift foreman, mine super
intendent, general superintendentand, according to a note I have here, was
just recently promoted to Operations Manager for the Central Region. He
now works out of Henderson, Kentucky,instead of at the mine in Carmi.
Congratulations on the promotion. As everybody isaware, Pattiki had a
mine fire a while back and it was potentially a very severe situation, which
was handled and taken care of. That is what Dan is going to give us some
information about.

Dan Wooton: BeforeIget goingeverybody stand up and stTetch, please.
Iknowyou havebeensittingthereforaboutan hourand a half. I might put
you tosleep, and Ihate to start offwith you already halfasleep; I want to get
credit for the whole job. Thankyou.



TESTING MINE EMERGENCY PREPAREDNESS:
THE PATTIKI MINE FIRE OF NOVEMBER, 1991

DAN G. WOOTON
Operations Manager, Central Region

MAPCO Coal, Inc.
Henderson, Kentucky

INTRODUCTION

On November 5 and 6, 1991, MAPCO
Coal experienced an event that thoroughly
tested mine emergency preparedness. Fed
eral law requires all mine operators to have
an emergency preparedness plan in place.
Wehad thecauseand case to thoroughly test
this plan. It worked very well, and today, I
would like to share with you what we did so
that you might be better informed. And, if
you have to deal with such a situation, you'll

deal with it more effectively.
The event occurred at the Pattiki Mine which is near Carmi, Illinois, in

southeastern Illinois. Thecoal isaccessed byproductionand serviceshafts.
The Herrin (No. 6) seam is approximately 1,000 feet deep and 60 inches
thick. Coal ismined conventionally, with four producing sections utilizing
the room-and-pillar method. Again, consider the1,000 feet depth, which
certainly affects pillar pressures, and the soft fireclay bottom. The fire was
ofaspontaneouscombustionorigin,and webelieve thedepthofoverburden
and the fireclay, whichisconstantlyhavingtobe takenup and stored, were
a major factor in the developmentof the spontaneouscombustion.

FIRE IN THE MINE: FIRST RESPONSE

On November 5,around noon, the Pattiki lead-mechanic,Walter Wood,
was repairing a piece of mobile equipment in the neutral air course,
approximately four miles from the shaft bottom. At Pattiki, we utilize a
seven-entry system: two intake entries, two neutral entries, and three
return entries. Mr. Wood was working in these neutral entries and noticed
a haze that was suspended in the air. At this point, the carbon monoxide
monitoring system had not alarmed. This monitoring system detects
carbon monoxide at extremely lowlevelsand is located along the conveyor
belt in the neutral entry. It alarms at 25parts per million (ppm). Mr. Wood
informed the mine foreman of the haze, and together they investigated.
There was no smell, thus, they weren't overly concerned. Utilizing a hand
held CO detector, they determined that there was a small concentration of
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COpresent,anditappeared thatapparently there wassomethingoverheat-
ing. When they investigated the intake, the CO was approaching 100 ppm.
Theminemanager,DenverMerritt, madetheimmediatedecisiontoevacu
ate the coalmine. These individuals responded excellentlyto the situation.
Theydid notknowwhatwaswrong, but they did know it was potentially
hazardous and took very promptand properaction. Due to their quick
decisions, the workforce was never jeopardized by this situation.

The evacuation of the coal mine began, and, except for the pump men
and someotherpeople thatwelocated inremote partsofthemine, themine
was evacuated promptly and veryorderly.

The next priority was to locate the source of the smoke and the CO.
Again, there was not a lot of smoke; it was primarily the CO that was
indicative ofa problem. From the surface, Danny Franklin, shift foreman,
and TommySteele, safetydirector, startedat theshaft traveling the intake
air courses, headed inby. Simultaneously, individuals explored outby in
the intakes, leaving from where the problem was originally identified.

Effectively takingchargeat thisstagein themineemergencyplan was
the most important reaction that we had. There were several people that
tookthe initiativetoattempt tolocate theproblem and investigateit instead
of sitting backand waiting for someone to open the mineemergency plan
booklet and see what to do next. Their initiative was of great importance at
the onset, as well as in the later phases of the operation.

An initial process of implementing the mine emergency plan is im
mediate notification of the two regulatory authorities: TheMine Safety and
Health Administration (MSHA) and the Illinois Department of Mines and
Minerals (IDMM). ThelDMM waseasilynotified. However, the telephone
system in the MSHA Bentonsubdisrict officewas not operating properly
that particular day; it continued to ring, but no one answered. We finally
called the district office in Vincennes, and they faxed a message to the
subdistrict office tocall us—that our coal mine was on fire. They responded
quickly after they got that message! Thefax machine worked outgreat, and
it documented the time of the actual call. I suggest you consider utilizing
it in such situations.

The fire was eventually discovered in a set of parallel intake entries
(seven entries that were dedicated completely to intake air). As a result,
there were no conveyor belts,nosourcesofelectricity,no equipment ofany
kind in this area. The area had been mined approximately four months
previously. Except for the examiner traveling through the area, there was
no activity whatsoever. It was reallysurprising to us that there would be a
combustion source in such an area. The location was 2,000feet away from
the main water line, so the first firefighting problem encountered was
getting water to the fire.

After locating the fire, the first step was to establish communications
between the surface command center and the scene in order to communi

cate exactly the extent of the problem and the course of action to be taken.
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The same mechanic that had initially detected the haze, established the
communicationspost and beganmonitoring whowasmovingintoand out
of the mine, as wellas what suppliesand equipment were needed down at
thescene—a very critical position. Again, his initiative was a key compo
nent to the emergency response.

ACTIVITIES AT THE SCENE

The Firefighting Effort
As preparation was made to fight the fire,300,000 cubic feet a minute

(cfm) of intake air were flowing through theseseven entires.The fire was
isolated in the No. 1 and No. 2 entries, and the initial reaction was to divert
as much air off of those two entries as possible. This was accomplished
through the use of check curtains. But,not having a water line in the area,
the supply people werebusyreclaiming water lines stored in the nearby,
and they began laying 2,000 feet oftwo-inchwater line to the firescene. Tliis
wasa major task whichtookabout twohours togeteverything completed.

The first indication of a mistake in implementation of theemergency
plan was the lackof sufficient mobile equipment to utilize. Whenevacuat
ing a coal mine, the primary focusis toget everyoneoutside, and, of course,
theseguys thinking thecoal mineison fire, are veryanxious toget outside.
However, in the evacuation process, we neglected to consider what
equipment might be necessary at an outby location. Thus, all personnel
were evacuated leaving the equipment inby.

Sincethe supply trailersand battery-powered scoops were inby the fire
locationand we did not know theCOcontent of the inby air movement, we
were not able to access this equipment. As a result, when we began
mobilizing supplies to the area, there was inadequate equipment, and this
inadequacy became a major factor in the firefighting and sealing efforts.
Theonly waterlinethat wasavailable, withoutgoinginbythefiretoreclaim
four-inch line, was the two-inch line. So, that is what was laid.

Pattiki had a 3,000 cfm foam generator. Somehow, during its trans
portation to the scene, a connecting adapter was lost, greatly slowing the
process of setting the generator and applying foam to the fire. Once the
water line wasutilized,italsobccameapparent that a single, two-inch water
line could not provide an adequate quantity of water necessary to sustain
firefighting activities. The utility crew immediately began laying an addi
tional two-inch line, which provided two parallel two-inch water lines,
approximately 2,000feet long.

There were 12 mine rescue teams that responded to this event. The
teams that possessed fire-fighting turnout gear, AMAX and Kerr-McGee,
were more effectivein approaching the fireitselfbecause they were able to
withstand the severe heat. There was no visible flame for several hours

during this event; basically, the teams were dealing with heat, steam and
smoke. The heat was very intenseas the roof had heated up. Theapparatus
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of choice was the Draeger BG 174. There were two teams that responded
withPA-80s,buttheydidnothaveenoughcapacityforsustainedfirefighting
activities.

Aswasmentioned,thefoam generatorwasnoteffectively utilized. The
lostadapter costcritical time. When it finally was installed, it was set as
close as possible to the fire. Men were applying water to the fire while
setting thegenerator,butaroof fall forced their retreat. Asa result, thefoam
generator was lost andwas never started. Fortunately, the Peabody Camp
Complex teambroughtadiesel-poweredfoamgenerator-anexcellentpiece
of equipment. However, the two-inch water lines lacked the capacity to
applythe80psithatwasnecessary toaliowthegenerator tofunction. Thus,
when the foam generator was started, the diesel engine turned the fan,
placing 7,000 cfm ofairacross thefire, butwith nofoam! Thisis whenthey
firstsaw theflames becausetheycamebacktowardthefirefighters. Neither
foam generator was successfullyutilized in this situation.

Sealing theFire Area
The CO was first discovered by the lead-mechanicaround noon. The

decision toseal was made approximately 18hourslater, at 6:00a.m. the next
morning. MSHA, IDMM and ourselves jointly decided that the situation
was getting out ofcontrol and to allow the fireto develop any further inby
would jeopardize the entire coalmine. There were three fresh mine rescue
teams that had justarrived and they weredeployed to the inbyend of the
fire to seal the fire.

Safely sealingthe fire area wasa sensitive operation. Whena firearea
is sealed, it contains volatile gases; an ignition source is present, and
methane dilution is interrupted. Thus, it is very critical how this sealing
process is coordinated. There were two rescue teams on the inby end and
two on theoutby end, building thesealssimultaneously. Inaddition, there
were approximately 20utility personnel still underground. They had been
providing support work and laying the water line,and they, too, had joined
in the sealing effort. Boreholes werebeingdrilled from the surface into the
firearea. Twodrill rigs were mobilized,but theycouldn't actually drill into
the mine workings until everyone was evacuated from the coal mine. They
drilled to within 20 feet of the coal seam and then waited until the mine was

completely evacuated.
For any of you that haven't had to order carbon dioxide, we went

through a unique experience to do that. The purchasing agent contacted a
supplier in Peoria to have the carbon dioxide delivered. These people had
never heard of WhiteCounty CoalCorporationand didn't particularly care
that they just had. They were not anxious to ship over a hundred tons of
carbon dioxide without some typeof upfront money. The purchasing agent
wired them $5,000 so they would ship the carbon dioxide. The lesson
learned was to have those arrangements made well inadvance, before your
coal mine is on fire.
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Relay and Communications
There was a key miscommunication early in the event. As the plan

coordinator, I spoke directly with the fire scene during the entire ordeal.
The first underground individual responsible for communications was a
section foreman. He had previous mine rescue experience and is a very
competent individual. The problem was, he had worked as a section
foremandriving theseentries, which weredriven toward thebottom. What
wasoutby tohimand whatwasoutby toeveryone else weretwodifferent
things. Hewasfacing toward theshaft bottom when he was talking inby,
instead of facing toward the face. He relayed the informationoutside that
the extent of the fire had been identified on the inby end, which indicated
to MSHA,IDMM, and myself,that the firearea was contained. Thus, it was
assumed thattheapplication offoam and water would extinguish thefire.
Consequently, we operated with an incorrect assumption causing us to
underestimate the fire's extent for several hours; this significantly affected
early decision-making.

Supporting the Personnel
As Imentioned, we had 12mine rescueand firebrigade teams involved

in the effort. They included teams from Pattiki Mine, Dotiki Mine, Retiki
Mine, Kerr-McGee, AMAX-Wabash Mine,Costain Mining Company and
Peabody Camp Complex. There was a 24-hour a day representation of
MSHA and IDMM personnel. The company corporate people were well
represented, as well as the legal department. There was a firefighting
consultant present and 22 hourly employees underground, as well as a
dozen on the surface, totalling about 150 people. It takes a lotof food and
supporttobeabletosustain people,especially when working36continuous
hours. There are some things we learned from the team members being
exposed to thesevere heat and smoke. They needed a lotoffood because
they were working very strenuously.

Thelocal McDonald's supplied all thesandwiches, fries, andsoftdrinks
thatwe requested. These were transported underground, butthey were not
very well received by the firefighters. By the time fast food travels un
derground and cools off, it tastes rubbery, and the sweet, carbonated soft
drinks were not favorites of the firefighters, either. What seemed to be
preferred during this event were lunch meats and sandwiches that could be
put together individually. Fruit was also very popular, and sport-drink
typeof liquids which replaceelectrolytesand quenched thirst were themost
popular beverage.

Onthesurface, we were feeding approximately 50people every meal.
Hot meals, including spaghetti and fried chicken, were provided bylocal
restaurants. When people work36continuoushoursduring somethinglike
this and are notgetting the necessary rest, they need alot ofnutrition. Iurge
any of you responsible for support planning to have someone that is
talented atcontacting food service establishments and keeping food there;
it really sustained our efforts during thisordeal.
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THE THINGS THAT WENT RIGHT

The Mine Emergency Plan was successfully and efficiently imple
mented. It was not a plan assembled by someone in a safety department
then thrown up on theshelf tobeaccessed whenever needed. Rather, it was
developed byagroup ofpeoplewho weregoingtoimplementthisplanand
actually perform the roles. I believe that this was the key to the effective
response to the situation.

The prompt laying of the water line was a superhuman effort by the
utilitypeople. Whenitbecame apparent that theone linewasnotadequate,
they reacted quicklyand got the other onecompleted.

77tc Rescue Teams

1could describe for 30minutes,alone,theeffortsoftherescue teams that
responded to thiseventand still not sayenough. Wehad availablea listof
teams that would respond to such an occurrence. This list included an
estimated time of arrival for each of those teams, and every oneof those
teamsarrived exactly whentheysaid theyweregoingtobe there. Everyone
of those teams went down there, stood in the face of the fire and fought
valiantly in the hazardous environment. They justdid a tremendous job.
They exemplified the principles of premier performance and teamwork
during the entire event.

There arepeople inourindustry thatbelieve mine rescue isnothing but
a competitor sport, and there are even people in the coal mines who are
jealous ofthese guyswhoget thenew uniforms, hardhatsand boots every
year, travel around and miss work. But the professionalism that was
displayed by the individuals on these mine rescue teams is what saved the
coal mine. Theydeveloped their professionalism through thetraining they
go through for competition. Supportingmine rescueand the individuals
dedicated to it shouldbea priority for all ofus.

Equipment Loaned byOther Mines
As I mentioned, the battery-powered equipment and supply trailers

were inby the fire, so, asaresult, we didn'thave adequate equipment with
which to work. Other MAPCO Coal mines had a trucker haul us their
supply trailers and battery-powered scoops. Wabash Mine had a diesel-
powered scoop on the way to usfrom Louisville. Peabody Coal brought
their diesel-powered foam generator. There was a lot ofhelp from other
people in obtaining sufficient equipment. We absolutely could not have
fought the fire, transported people, or built the seals without theequipment
that was loaned to us.

Communication and Cooperation
This was the greatest display of teamwork that I've ever witnessed.

MSHA and the IDMM were closely involved in every discussion and
decision. Every coal company that responded had their teams and top



PATTIK I MINE FIRE 131

people there; they also were involved in the decision-making process. It
was a wonderfully open and free-flowing situation, and that is what
produced successful decision-making.

All of the things that went wrong were physical things beyond our
control. When you look at the things that went right, you see that they were
human things-they wereallresponsesbypeople. Ibelievethis tobe thekey
to the successof theoperation. Thereasonfor the response was that weall
hadacommon goal; wewanted toextinguish thefire, savethecoal minefor
the livelihoodof the people that worked there,and have noone injured in
the process. Again, MSHA, IDMM and each coal company that was
represented engaged in complete teamwork. There was no dissension.
Communication was open and honest. There weren't any secrets; every
body knew what was goingon. Wesat down at a tableuntil we reacheda
consensus. Once consensus was reached, that was the way we went. It was
pure group decision-making.

Bill Moser from West Virginia University happened to be at Kerr-
McGee doinga training session, andhecame overwiththeteam. Itwasso
reassuring toseean individual like Bill Moser walk inyourofficeat1:00a.m.
whenyourcoalmineison fire. You don't even know theguyisin thestate,
andhewalks inyouroffice. Wehad resource people who justappeared,and
it was an outstanding relief to see them.

InMay, weagainimplemented themine emergency plan tore-explore
the area, and it was another fantastic exhibit of teamwork and cooperation.
We re-explored this area hoping to rehabilitate it and use it as ventilation
courses. The oxygen content was approximately three percent, methane
content was 23 percent,and very littleCOwas detected. Sincethe explo
rationeffort proved that there wastoo much badroof for rehabilitation, the
fire area has now been permanently sealed, and we are in the process of
drivinga set ofentriesthat will serve as themain intake for theremainder
of the life of the mine.

LESSONS LEARNED FROM THE EVENT
• Have a good water supply system. Our goal now is to sustain 200

gallons ofwater a minute at200 PSI. Know that you aregoing to have
to sustain firefighting activities for an extended period of time, and I
think you'll re-evaluate your water lines.

• When you evacuate the coal mine, bring outequipment with you, ifat
all possible. Ourpeople were never indanger, and Iwish wehadtaken
a littlemore time toevacuate the coal mine and bring out the equipment
with us.

• The sealing plan wasn't conceived or thought through until itbecame
very apparent that the fire was outofcontrol. Ifwe had it todoover,
we would have someonedevelopinga sealingplan, wellbefore it was
actually required.
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• Food and sleep. A lot of people worked 36 to 38 hours without any
sleep. As a result, this impacted the quality of decisions we were
making. We have since modified our plan so that we work in shifts. I
don't knowhow yougo tosleepwhenyourcoal mine ison fire, but we
do know we are going tospelleachother and not get into that situation
again. Rotate the decision makers!

CONCLUSION

There are two thoughts I want to leavewith you today. The first is to
urge you to develop a mine emergency plan. You notice I use the work
"develop" instead of the word "write", because develop means: have the
people put this plan together who are going tobe theones that act on it if it
hasto beimplemented. Don't let someone in the safety department put it
together for you, putitupona shelf and report thatyou areincompliance.
Have thepeople who aregoing to react be the ones towri teit. I think you'll
find that you are going to have a much better plan. In ourcase, the plan
never came off the shelfbecause everyone knew exactly what their roles
were-they had written the plan.

The second thought is to test the plan. I am fortunate to work for a
company thatbelieves intesting emergency plans through theutiliza tionof
mock mine disasters. We've been through three mock disasters; two in
western Kentucky andoneineastern Kentucky. Monterey Coal Company
is outstanding in this area, and I have attended two of their mock disasters.
There areother companies that arevery intent on testing their plans, and
1suggest to you that you take the opportunity to test the plan under
simulated conditionsbefore you have to use it under real conditions.

Inconclusion, planfortheworst, butexpect thebest. Planfor theworst
ofall the physical things to happen. Expect the best because that is whatyou
are going to getout of the people who respond. People really rise to the
occasion. The mine rescue teams areoutstanding; they've been through the
training, they know what to expectand they are going to rise totheoccasion.
Soplan for the worst-you canexpect physical limitations-but know that
your people are going to rise and overcome these obstacles.

As a result of the response received from the rescue teams and all the
individuals that made efforts, Pattiki Mine missed only four days of
production, in spite ofamine fire on the main intake. This is phenomenal!
There are 264 families who are continuing to enjoy their livelihood, just as
they were before the event occurred.

Inclosing, I'dlike tosimply say thanks to all that helped ussurvive this
incident. Thank you!

Question: Do you think the foam machines would have operated the
way you wanted them to?

Dan Wooton: Potentially so. There wereso many roof falls in the firearea
that we couldn't actually get in there to see to what extent the fire had
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developed. We'd like to think wewould haveextinguished it, instead of
havingto seal it. ButI don't know. The fire wasin the roofand under the
pillars, so Idon't knowifthefoam would havebeentotally effectiveor not,
but we'd like to think that it would have.

Question: You said you put the CO, down the bore hole?
Dan Wooton: Right, we putdown 1*27 tons ofCOr One borehole hit

exactly on topofthefire, oneboreholehitin thepillar andone,Idon't where
it went. Weended up usingprimarily oneholerighton topof the fire. The
oxygen content got up in about three weeks, and,over theThanksgiving
holiday, we put in 20 more tons.

Question: Could C02 havebeen transported underground andinjected
through the seals?

Dan Wooton: No, we wouldn't have been able to do that. Transporting
it down there would have an insurmountable problem. We would have
kept drilling holes, if necessary. We had two rigs, and we would have
continued to drill holes until we punched something.

Don Arroivsmith: Thanks very much, Dan. I know from talking with
someof the people involved who went there, themine rescue teamsand
some of the other people that went and helped, that the openness of
MAPCO, the trading of information and the decision-making process
helped thepeople involved learn a lot. Not only did they goand help, but
theylearned a lottoapply inother situations andpossibly save some lives
ora coal mine. And, wecan too,based on what we learned here. Thank you.
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To those who responded
in our time of need.. .Thanks!
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Senior Geologist, Head, Coal Section
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Early History
One hundred years ago coal had already been mined in Illinois for

commercial and home use forabout 80years,and the coalmining industry
ofIllinoiswaschallengingthoseofeasternstatesforleadershipinproduction
and technological innovation. Coal production hadincreased bymorethan
50percent during thepastdecadeand reached about17milliontonsin 1892.

Thefirst statemining lawwaspassed in 1872, and a lawestablishing a
state mine inspectorate was adopted in 1883, in the wake of the Diamond
Mine disaster. The miners and several mine owners lobbied for the estab
lishment of an inspectorate. A Boardof Examiners was created to screen
candidates forstatemine inspector. In1891, theIllinois legislature enacted
a lawrequiring minemanagers (called pitbosses up to then) toprovetheir
competency before the Board of Examiners. While the Board of Examiners
was insession inDecember 1891, inEastSt. Louis, tocertify thecompetency
ofthefirst group ofmine managers, James C. Simpson, general manager of
Consolidated CoalCompanyofSt.Louis, invited the Board membersand
leadingmenin the mining industry toa meeting and banquet inStaunton,
in Macoupin County. Simpson convened themeeting to show the newest
typeminefan tha t hadrecently been installed atoneofhiscompany's mines
and toengage in discussion and good fellowship. During the banquet he
proposed that they organize a mining institute. Three of the five members
of the Board of Examiners, Hugh Murray, Richard Ramsay and Walton
Rutledge, were present. Acommittee of three was elected from among
those attending to plan the establishment ofthe Illinois Mining Institute.

The founding meeting was held February 17,1892 inthe State Capitol
in Springfield. Hugh Murray, prcsidentofValley and GolfCoal Company,
presented the committee's recommendations for purpose, organization,
membership, and frequency of meetings. Officers were elected and 27
charter members signed up. The founding members included all five state
mineinspectors andallfive members oftheBoard of Examiners. James C.
Simpson became the first president of the Illinois Mining Instituteand John
S. Lord, secretary of the Bureau of Labor Statistics in Springfield, was
elected secretary.

The first regular meeting took place May 17,1892 at the State Capitol.
Proceedingsofthe three regular meetings held in1892, four in1893andone
each in!894 and 1895 were promptly published in "quarterly" issues ofthe
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journal of the Illinois Mining Institute. Lordwaspraised for hiseffortsand
the quality of the publication. The nine issues were combined into three
volumes of740pages of well illustrated text,including 54 technical papers
and lengthy follow-up discussions of papers, some extending over two
meetings. Inaddition, minutesofbusinessmeetings,by-laws, alistofnewly
electedmembersand 10to19pagesof advertisements were included. The
first volume was handsomely bound in half leather.

A one time membership fee was $5and annual dues were $5.(The $10
each new memberhad topayisequivalenttoabout$150 today). Membership
had increased to 189 after the first year, but it had dropped to 151 by the
October 1894 meeting, the last meeting for which we have membership
records. New by-laws published in the last issue of the Journal, which
covered the April 1895 meeting, state that annual dues were $3 per year,
apparently a change from the original $5 per year.

The Institute became inactive in 1895, apparently because of poor
attendance at the quarterly meetings and a dwindling membership. A
resolution was passed at the October 1894 meeting to hold only two
meetings peryear. The next meeting, heldApril 17-18,1895 inJoliet, is the
last meeting for wjiich we have a record.

Revival ofthe Institute
In fall 1911, Professor H. H. Stock, chairman of the Department of

Mining at the University of Illinois, and Dr. H.Foster Bain, chief emeritus
of theIllinoisState Geological Survey, called leaders ofthemining industry
to a meeting in Urbana to present papers on progress in the science of
miningengineering. TheUniversity of Illinois and the Illinois Geological
Survey both had strong programs inmining engineering, coal geology and
beneficiation. Stockand Bain urged therevitalization of the Illinois Mining
Institute and for Institute meetings again. The first regular meeting was
held inSpringfield in the spring of1912; however, ameeting thatwas held
on November 19,1914 in the City Hall ofSpringfield is referred to as the
"second annual meeting" inthe published proceedings ofthe meeting (IMI
archives). This might indicate that regular annual fall meetings did not
begin until 1913. Meetings were apparently held twice annually from 1912
to1928, but written records, in the form of proceedings, exist only for the
meetings of November 19, 1914, in Springfield, and May 27-29, 1915, in
Danville. Several "recollections of older days" published in the 50th
anniversary volumeof1942 contain some information onthe years between
1912 and 1928. New by-laws were adopted onJune 24,1913, amended on
November 12, 1926, and again on November 8, 1929, but only the 1929
version has been preserved.

Publication of Proceedings
During 1928 and 1929 acommittee of three Executive Board members

Paul Weir, BelaSchonthal andD.D.(Whitey) Wilcox,and the IMI President
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JohnE.Jones,developed plansfor thepermanentpublicationoftheInstitute's
proceedings. Sixmonthly Bulletins were publishedfrom February to July
1928on an experimental basis. The Bulletin was announced as the "official
organ" of the IMI and contained "some news items and highly technical
papers prepared with great care by outstanding mining men of Illinois."
The16- to24-page Bulletins contained briefarticleson such pertinent topics
as mineventilation, haulage, useofelectricity, andcoal-related legislation,
aswellasmonthlycoal production andemploymentreports bytheDirector
oftheDepartment ofMinesand Minerals, news items, reports onmeetings,
and advertisements.

The committee submitted its recommendations for a permanent IMI
publication at theannual meeting onNovember 8,1929, inDanville. They
were adopted and promptly implemented. The first volume of the new
Proceedings, published inspring of1930, contained papers presented at the
two1929 meetings, minutes ofthebusiness meetings, IMI by-laws, a listof
boat tripparticipants, a complete membership list, and 34 pages ofadver
tising. This basic format has been followed eversince. Starting in 1939, the
Proceedings were bound in a hard cover.

An advertising committee, under the leadershipofSecretary-Treasurer
Bela Schonthal, secured advertisements for theProceedings volumes. This
committee has helped assure the financial soundness of the Institute to the
present day. Schonthal remained Secretary-Treasurer for aquartercentury
and wasa significant force inorganizingmeetings, publishing the Proceedings,
and putting the Institute on a sound financial basis.

Scholarships Program
Thescholarshipsprogramwasestablished in 1941 under IMI President

M. M. Leighton, chief ofthe Illinois State Geological Survey, after "consid
erable study" during the previous year by IMI officers and President Roy
L.AdamsofOld Ben Coal Corporation. Ascholarship was awarded anually
to adeserving freshman, sophomore, junior,and senior in mining engineer
ingat the University of Illinois. The first recipient wasMarion B. Walls, a
1934graduate ofthe West Frankfort Community High School. He received
$100 per year (equivalent to about $800 today) for four years until his
graduation in October 1944. Walls, attempting to establish a tradition,
repaid his scholarship in 1946 to 1948, but to our knowledge no other
scholarship recipient repeated his example. The number of scholarships
decreased toone induring thewaryears of1944 andl945, and nonewere
granted the next year. Scholarships for recipients who had been drafted
were held for them until after the war.

Individual scholarships were increased to$200 in 1950, then to$400 in
1956, $500 in 1958, $600 in 1968, and $750 in 1972. From 1941 to 1959,
scholarships were awarded only atthe University ofIllinois, never exceed
ing three per year. Beginning in 1960 (possibly a little earlier) one IMI
scholarship wasoffered atthe University ofMissouri-Rolla, which was then
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called the School of Mines. The University of Illinois discontinued its
undergraduate program in mining engineering in 1965, but each year a
graduate student in mining engineering continued to receive an IMI schol
arship until 1970. The University of Wisconsin-Platteville (then Wisconsin
State University at Platteville)and Southern IllinoisUniversity joined the
scholarship program in 1968. They initially received one $750 scholarship
each. Three community collegesin southern Illinoisoffering mining tech
nology programs were added in 1973,each receiving $500awards. In 1983,
a $750 scholarship was given to the University of Southern Indiana in
Evansville, and later raised to $1,500. The University of Southern Indiana,
however, dropped out of the program in 1989 when it discontinued its
mining engineering program. The University of Wisconsin-Platteville re
duced its mining engineering program in 1988 to an "emphasis" on civil
engineering, causing a reduction in IMIscholarships at the university and
eventual elimination of the program in 1991.

Total IMI scholarship distributions are as follows:

1941 100 1964 500

1942 400 1965-67 1,500

1943-44 200 1968 1,800

1945 0 1969-70 3,000

1946-48 200 1971 2,400
1949 300 1972 3,750

1950-55 200 1973-82 5,250

1956 400 1883-84 5,600

1957 800 1985-87 5,700

1958-59 1,500 1988 8,250

1960 1,000 1989-90 9,500

1961 1,500 1991-92 8,000

1962-63 2,000 1993 10,000

Scholarships awarded by the Institute during more than 50 years
amount to about $158,000, which in current dollars, is equivalent to about
$330,000. Rightfully, thescholarship program hasoccasionally beencalled
the crown jewel of the Institute.

Several mining and supply companies and an individual also spon
soredscholarships through theInstitute between 1948 and 1965. Asmany
as 16 were sponsored ina year (1951). Companies that sponsored schol
arships were Peabody Coal Company (6 years, up to 8 peryear), Old Ben
Coal Company (15years,upto5peryear),SaharaCoalCompany(14 years,
up to5peryear) and Stonefort Coal Company and Northern Illinois Coal
Corporation (each 1 year, 1 per year). Alfred E. Pickard, Tamping Bag
Company, Mt. Vernon, and the Henry A. Petter Supply Company each
sponsored one scholarship per year from 1948 to 1954 and 1951 to 1955,
respectively.
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Boat Trips on the Mississippi, Illinois, and Ohio Rivers
The IMI summer meetingsof 1918to 1946,were held on a steamer of the

Eagle Packet Company in St.Louis. Mostof the meetings were usually held
in June on the S. S.Golden Eagle under the helm of Captain W. H. ("Buck")
Leyhe. The tripsended abruptly in 1947when the Golden Eagle went down
on Grand TowerTowhead in May1947andnoreplacement ship for theJune
1947 meeting could be found on such short notice. (More than 90 reserva
tions for the trip had already been received).

The story of how theseboat trips cameinto being,as recorded in the
1942 Proceedings by their "instigator" Sam T. Jenkins of the Goodman
Manufacturing Company, is entertaining reading. The boat trips were
originally two nights and the better part of three days, but they were later
shortened to one night and two full days. Except for the first few trips,
papers were presented and discussed on the boat and included in the
Proceedings. Many memories were created during these trips and old
friendships were renewed and newones made. Thespring meetings ended
after 1946,and only one meeting was held (in the fall)each year thereafter.

Meeting Places
The location and facility where theannual meetings were held contrib

uted much to the characterof themeetings.Thisiscertainly more true of the
spring meetings held on river steamers from 1918 to 1946.The annual fall
meeting was held in Danville, Centralia, Springfield, and Danville again
from 1929 to1932, respectively. For thenext 53years, theannual meeting
was held in Springfield, initially at the Abraham Lincoln Hotel (1930 to
1963) then the HotelSt.Nicholas(to1970), and finally the Holiday Inn East
(to 1985). To bring the meeting place closer to the center of mining in
southern Illinois, the Institute met at the Ramada Hotel in Mt. Vernon from
1986 to 1990. In 1991, the meeting was moved to its present site, the newly
constructed Gateway Center in Collinsville. The adjacent Holiday Inn
serves as headquarter hotel. Thenew facility provides larger space required
for the trade exhibits that were added in 1987. The atrium in the center of
theRamada Hotel inMt. Vernon hadbeen usedforexhibits, butspacewas
tight (42 booths at the most) and the exhibits displaced a restaurant
normally located there.

Additional Readings on the History oflMl
Thefollowing papers, published intheIMI annual Proceedings volumes,

contain additional information onthehistory oftheInstitute. The 1967and
1992 Proceedings volumes also contain complete bibliographies oforiginal
papers published in IMI publications.
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1929: The Early History of the Illinois Mining Institute-J. E. Jones (re
printed in 1967)

1939: History of the Illinois Mining Institute BoatTrips-J. A. Jefferis
1942: Organization and Early History, Illinois Mining Institute-F. E.

Weissenborn

1942: Some Recollections of Older Days-E. McAuliffe, F. F. Tirre, T.
Moses

1942: Our First Boat Trip - Why? How?-S. T. Jenkins
1942: The Annual Boat Trips-Captain W. H. ("Buck") Leyhe
1944: Recollections on Early Mining in Illinois—J. J. Rutledge
1956: Captain William H. Leyhe, an Appreciation-J. E.Jones
1959: Memorial for Bela Schonthal-P. Weir

1967: Diamond Jubilee of the IllinoisMining Institute - Its Contribution
to the Coal Industry-P. Weir

1967: ThePurposesof theInstitute-J.C.Simpson (Reprint(mm Journal of
the Illinois Mining Institute, vol. 1,1892/93)

1992: Personalities of the IMIand Illinois Mining Industry-C. T. Ledvina



100-YEAR BIBLIOGRAPHY

ILLINOIS MINING INSTITUTE

1892-1992

Significant reports on coal mining and related information have had
early exposure in print in the publications of the Institute throughout its
100-year history. The following compilation is an attempt to record all
original articles published by the Institute.

Reprints of many other articles were also published in the Institute
Proceedings, many of themauthored by members of the Institute. As most
of thesearticleswereoriginally publishedin well-known scientific or trade
journals, they are not listed in the accompanying list.

The publications listed here and the reprinted papers were made
available to the Illinois coal mining industry when they were current and
thus were more readily disseminated than would havebeen practical in
other ways.

TheInstitutewasestablished in1892, but theorganizationwasinactive
from 1895 through 1911. For the period 1912 to 1927, printed material is in
the Institute Archives only for 1914 and 1915. The Institute's annual boat
tripon theMississippi beganin1918, but therewasnopublicationuntil 1928
in terms of the Institute records. The Secretary's office continues to be
interested in obtaining early printed material and other archival items
relating to the Institute.

THE JOURNAL
1892a

Vol. I,No. 1, May

Simpson, James C, Purposes ofthe Institute, p. 7-16.
Rutledge, Walton, The Water Gauge, p. 17-21.
Stockett, Thos. R., Jr., Coal Cleaning, p.26-36.
Murray, Hugh, The Mine Manager, p. 41-46.
Sperry, Elmer A., Electricity in Mining Operations, p.47-80.
Hudson, Thomas, Mine Inspection, p.83-87.
Rutledge, Walton, Endless-Rope Haulage, p.88-94.
Ramsay, Richard, Drainage in Wet Long-Wall Mines, p.100-103.
Rollo, John, Fire-Damp in Illinois Mines, p. 106-109.

140
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1892b

Vol. I, No. 2, August

(discussion), The Water Guage, p. 137-141.
(discussion), The Mine Manager, p. 142.
(discussion), Endless-Rope Haulage, p. 142-144.
Cooper, B.W., Direct-Acting Hoisting Engines for Mines, p. 145-152.
Baldwin,J.W.,The HaulageSystem of the Chapin Iron Mine,p. 154-160.
Rodenberg, Charles,TheAdvantages of a Technical Education,p. 164-170.
Barker, I., Barker's Patent Tipple and Mine Car, p. 170-173.
Althouse, H. W., The Maple Hill Shaft, p. 174-180.
Freer, James, The Daily Examination of Coal Mines, p. 181-185.
Lloyd, David J., Electricityversus Compressed Air, p. 187-192.
Young, Hiram, The Fault at Girard, p. 194-195.
(discussion), The Hoisting of Men, p. 197-198.

1892c

Vol. I, No. 3, November

(discussion), Electrical Appliances, p. 209-219.
Ramsay, Richard A.,Tour AmongEnglish Mines, p. 220-227.
(discussion), Deep Long-Wall Workings, p. 227-231.
(discussion), The Workings at Mt. Olive, p. 234-236.
(discussion), Compressed-Air Drills, p. 236-237.
Freer, James, Mine Creeps, p. 238-242.
(discussion), Electrical Efficiency, p. 243-247.
Massie, John G., Blastingfrom the Solid, p. 248-252.
Lee, Robert,The Handling and Cleaningof Coal,p. 253-255.
Fletcher, William, The Introduction of Mining Machines, p. 256-261.
Carr,Wm.J.E.,Endless-Rope Haulageat Leavenworth Kansas,p. 262-265.
Lloyd, David J., Electricity, p. 266-270.
Newsam, Richard A., Fault in Peoria County, p. 271-273.

1893a

Vol. I, No. 4, February

Clark, Quintin, Modern Method of Opening Long-Wall, p. 320-323.
Carr, Wm.J. E., Single-Track Endless-Rope Haulage,p. 341-344.
(discussion), The Barker Tipple, p. 351-352.
(discussion), "Sunshine" Oil, p. 353-354.
Flood, Samuel D., Electricity in Mining Operations, p. 347-351.
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1893b

Vol. II, No. 1, May

Corey,T. B., The CoalFields of Western Washington, p. 14-30.
Dixon, John L., Tail-Rope Haulage, p. 31-34.
Giles,William, Dust Explosions, p. 44-46.
Rice, George S., Jr.,The PekayMine Explosion, p. 54-69.
Peters,J.D.,Coaland CoalMining in Jackson County, Illinois, p. 85-89.
Jeffrey, Peter, SinkingShafts throughQuicksand, p. 90-94.
Hebenstreit,J.P.,Cob and Pillar Fires in Mines, p. 96-99.
(discussion), White-Damp, p. 99-102.
Sperry, Elmer A., Recent Observations onElectricity inCoal Mining, p.103-

107.

Haughee,W.W., A Blasting CartridgeforCoalMines, p. 108-109.

1893c

Vol. II, No. 2,September

(discussion), A New CoalCutter, p. 126-131.
(discussion), The Mitchell Tipple, p. 131-134.
Lindsley, L.,Wire Rope, p. 136-143.
Bond, F.W.,ANew Box-Car Loader, p. 150-155.
(discussion), DetachingHooks, p. 159-162.
Cumming, Thomas S., Lamp Smoke in Mines, p. 163-165.
Finney,Walter A.,A New Safety Catch, p. 180-182.

1893d

Vol. II, No. 3, December

Murray, Hughand Dixon, John L., The Mining Exhibit at theWorld's Fair,
p.189-215.

(discussion), Burt's Fan, p. 216-220.
Newsam, Richard, The Dip of the Coal Measures in Illinois, p. 221-224.
Ainsworth,Jesse, Sinking of theShaft of the Lyons Rock SaltCompany, p.

241-248.

1894

Vol. Ill, No. 1, October

Rice, Geo. S., Jr., The Sinking ofthe Ladd Shafts, p.13-30.
Newsam, Richard, Data Relating to the Depth and Dip ofCoal Seams, p. 35-

38.

Ridgely, Charles, An Experiment with the By-Products of Coal, p. 39-45.
Jeffrey, Peter, Gases in Mines, p. 46-54.
Dixon, John L., Talks About Pit-Car Trucks, p. 57-59.
Parker, Geo. W., Talks About Pit-Car Trucks, p.59-62.
Barker, Irving, Talks About Pit-Car Trucks, p.62-67.
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1895

Vol. Ill, No. 2, April

Stocked, Louis, Mine Tracks and Cars, p. 86-90.
Cumming, John P., "Miner's Sunshine" as an Illuminantin Coal Mines, p.

101-105.

Blumer, Benjamin,Mining in Southern Illinois, p. 113-116.
Bond, F. W., Notes on Underground Haulage, p. 117-121.

1914

Adams, W. C, Electricity in Coal Mining, p. 3-18.
Hogan, Patrick, The PanelSystem of Mining, p. 18-22.
Gambol,R. M., TheAdvantageof theElectric Cap LampforCoalMiners, p.

22-25.

1915

Montgomery, W. J., The Ventilation of Mines, p. 27-35.
Allard, A. F., Design of Concrete MineShafts, p. 36-42.
Cameron, W. D., Alternating Current and Its Uses in the Mines, p. 44-49.
Jones, John E., Roof and Roof Intrusions, p. 52-68.
Herbert, C. A., (no title—miningmethods), p. 71-73.
Williams, R.Y.,The IllinoisMiner's and Mechanic's Institutes, p. 74-80.

BULLETIN

1928a

Vol. I, No. 1, February

Anderson, Jas.S., Introduction to IllinoisMining Institute Bulletin, p. 5-6.
Jones, John E., Reflections on Safety, p. 6-7.
Starks, J. W., What Price Speed, p. 8-9.
Plumlee, Arthur W.,Speaking of Accidents, p. 9-10.
Rock, David I., The Coal Industry in Vermilion County, p. 11-12.

1928b

Vol. 1, No. 2, March

Thompson, H. D.,Mine Ventilation, p. 7-10.

1928c

Vol. I, No. 3, April

Schonthal, B. E., Haulage Helps, p. 5-7.
Russell, W. H., Electricity as It Is Applied to Work at the Face, p. 8-11.
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1928d

Vol. 1, No. 4, May

McCullough, F.R.,Developmentof Purchased Power in Coal Mining, p. 5-
7.

Fellmer,M.L.,Personnel Work in theCoal Mining Industry, p. 7-9.
Hunter, Thomas, A Reviewof Coal Legislation in Illinois,p. 11-14.
Bannister, H. T., Safety! "Always", p. 16-17.
Jones, John E., Laws that Are Always Enforced,p. 18.

1928e

Vol. I, No. 5, June

Powell,James, The Relation of First AidTraining to Accidents, p. 7-9.
Jones,David, Recent Developments in Mining Devices, p. 10-13.
Bagwell, George,APractical School of Instructions for Our Industry, p. 14.

1928f

Vol. I, No. 6, July

Treadwell, H. A., Ventilation Problems in Connection with New Mining
Methods, p. 6-7.

Hitt, Joseph E., Strip Mining in Illinois, p. 8-9.

PROCEEDINGS

1929

Zook,Joseph D.,Generalities in Illinois CoalMining, p. 8-9.
Tirre, Frank F., Better Business Bureau Activities as Applied to the Coal

Industry, p. 9-14.
Griffen, John, Coal Cleaning and Preparation, p. 14-17.
Southward, G. B., Mechanical Loading, p. 17.
Bain, H. F., Remarks on MarkTwain, p. 18.
Weimer, E. J., Mining and Milling Coal at the Wildwood Mine, p.20-22.
Jones, John E., The Early History ofthe Illinois Mining Institute, p. 31-39.
Gebhart, B.R., Closer RelationshipBetweenCoal Producersand Distributors,

p. 40^17.
Smith, Cloyde M., Some Recent Experiments in Mine Ventilation, p.50-70.
Foster, John, Mechanical Mining, p. 71-73.

1930

Millhouse, John, Mining Accidents in Illinois Mines, p.12-15.
Brewster, T.T., Mine Cost Accounting, p. 15-17.
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Joyce, A. R.,Treated Timbers for Mines,p. 17-32.
Argust, W. C, Track Cutting Machines, p. 32-33.
Southward, G. B., The Present and Future Development of Mine Mecha

nization, p. 33-35.
Leighton, M. M., Research Needs of the State's Mineral Industries and the

New Program of the IllinoisState Geological Survey, p. 36-40.
Smith,C. B., Protection of Ironand Steel Against Corrosion, p. 46-49.
Clayton, J. Paul, Purchased Power Used in Coal Mine Operation, p. 49-53.
Langtry,W. D., Cooperation and the Utilization of Coal, p. 53-57.
Steidle,Edward, Vocational Education in Pennsylvania for Mine Workers,

p. 57-65.
Campbell, George F., Coal Cutting and Face Preparation with Track Ma

chines, p. 68-71.
Oldham, R. J.,GatheringMethods Developed for Mechanized Loading,p.

71-73.

Lee, Carl, Power in Mechanical Mining, p. 74-76.
Thomas,T.J.,Developments and Operationswith Mechanical Loading, p.

77-79.

Pfahler, F.S., A 100 PercentPit-CarLoader Operation in Illinois, p. 79-88.

1931

Taylor, H. H., Jr., Increasing the Life of Cutting Machine Bits, p. 13-15.
Haskins, Lee,Mechanical Practices, p. 15-17.
Jones, John E., How Can Our Minersand Underground Officials Be Edu

cated in Safety?, p. 19-26.
Lee, Carl, The Use of and Saving Effected by Acetylene and Electric Arc

Welding, p. 29-30.
Weart, E.T.,SafePracticeswith and Increasingthe Lifeof Hoisting Rope,p.

31-34.

Methe, George I.,Coal Versus Oil, p. 35-40.
Jones, John E., Practical Accident Prevention, p. 62-68.
Leighton, M. M., BriefOutline of Mineral Industries Research, p. 77-78.
Snow, R. D., Combustion—Cleaning of Coal, p. 79-87.
Robinson, L. R., Fan Equipment, p. 91-97.
Johnston, J. M., Mine Pumping, Automatic Controls, Float Switches, Au

tomatic Suction Valves, p. 103-106.
Thompson, Chas. M.,The Present Industrial Situation and the Immediate

Future, p. 109-114.
Cartlidge, Oscar, Fifty Years of Coal Mining,Parts 1-1V, p. 114-144.

1932

Stark, T. W., Mining Laws of Illinoisand Other States, p. 13-19.
Miller, A. V.,Progress of Safety in Illinois, p. 22-30.
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Halbersleben, Paul, Standardization of MineTimbers,Sizes and Specifica
tions, p. 32-35.

Haskins, Lee,TruckforMovingJoyLoaderHead inLimited Clearance, p36.
Voltz, Geo. P.,Suggestions forGreater Shop Economics at Mines, p. 37-38.
Burnett,William,Jr.,SavingsinElectricPowertoBeObtainedin Gathering

Coal from Loading Machines, p. 39-40.
Reuter, William,Safety Valves,p. 40.
Burnett, William, Jr., Piercing Holes Through Heavy Steel Plates, p. 40-41.
Reuter, William, Uses and Abuses of the Oxy-AcetyleneTorch, p. 41-43.
Haskell, J. B., Mine Track Work, Its Relation to Safety Production and

Maintenance, p. 78-85.
Hebley,H. F.,DedustingCoalsfromthe MiddleWesternField, p. 87-89.
Mitchell, David R.,Coal Cleaning Problems in Illinois,p. 91-99.
Morrow, J. B., Discussion of Coal Cleaning Problems in Illinois, p. 99-103.
Treadwell,H. A.,AMajor Problem thatConfronts the Illinois Field Today,

p. 104-107.
Milihouse, John G., Factors that Have Caused and Prevented Accidents in

Illinois Mines, p. 122-127.
Cartlidge, Oscar, FiftyYears of Coal Mining,Part V,p. 130-164.

1933

Lyons, John, Effective Accident Prevention, p. 13-18.
Lucas, John, Today's Trend in the Utilization of Coal, p. 20-25.
Gebhart, B. R., Competitive Fuels, p. 26-32.
Adams, Willard C, Coal Cleaningas Applied to Preparation, p. 33-38.
Lawry, R. G., Cleaning Coal by the Air Flow, p. 38-40.
Wilson, J. W., Coal Cleaning Methods in Illinois,p. 40-42.
Myers, E. M., The Dedusting of Coal, p. 42-46.
Jones, David W.,The Useof DynamicBrakingfor Emergency Stopping of

Hoist After Failure by FrictionBrake,p. 47-48.
Stamper,John,AdjustableClevisforQuickTake-Up on New Ropes,p. 48.
Haskins, Lee,Safety in Sharpening and Deliveryof Drill Bits,p. 48-49.
Burnett, Fred, Reinforcing Electric Drill Posts, p. 49.
Garwood, Thomas, Stelliting Machine Bits, p. 49-50.
Boyett, Charles, Sand Drying, p. 50.
Craggs, W. C, Track SignalsPrevent Delays, p. 50-51.
Garwood, Thomas, Safety Signals to Prevent Collisions,p. 51.
Reed, A. L., Haulage Safety, p. 51-52.
Kinsman, Henry J., Hoisting Engine Repair, p. 52.
Garwood, Thomas, Repairing Blower Tubing, p. 52-53.
Hebley, Henry F.,Advantages and Useof Dedusted Coaland Its Products,

p. 77-87.
Cady, Gilbert H., The Physical Constitution of Illinois Coal and Its Sig

nificance in Regard to Utilization, p. 95-111.
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Weir, Paul, The Coal Code, p. 112-115.
Garwood, Thomas, The Production ofCoal for theMarket bytheDedusting

Process, p. 117-119.
Moore, J.B., The Relationship of the Industrial Surgeonand the Employer

of Men, p. 123-125.
Budd, Ralph,SomePersonal Observations in Russia, p. 131-141.
Jones,John E., The Illinois Coal Industry,p. 142-154.

1933a

SPECIAL PUBLICATION

COAL SECTION

FIRST ANNUAL MINERAL INDUSTRIES CONFERENCE OF ILLINOIS
MARCH 3-4

Leighton, M. M., Our Mineral Industries—Their Place and Some of Their
Problems in Today's Civilization,p. 3-14.

Voskuil, W. H., The Competitive Position of IllinoisCoal, p. 14-25.
Bently, J.G., Needs of the IllinoisCoal Industry from the Viewpoint of Sales

and Combustion Engineers, p. 25-33.
Leighton, M. M.,Researches on IllinoisCoals by the IllinoisState Geological

Survey 1933, p. 34-39.
Callen, A. C, Coal Mining Research by the Department of Mining Engi

neering, p. 39-41.

PROCEEDINGS

1934

Jenkins, W. J., How Can Labor BeMade to RealizeIts Responsibilities for
Prevention of Accidents?, p. 18-20.

Leming, Ed, Safety Savings Contest, p. 21-23.
Jones, John E., Causes and Prevention of Mine Explosions, p. 24-44.
Marsh, I. D., The Use and Advantage of Light Weight Mining Equipment,

p. 44-47.
Joy,Dewey E.,CoalSaw Development and ItsPossibilitiesin IllinoisMines,

p. 48-56.
Miller,Fred A.,Air-Mining—The Useof Airfor BreakingDown Coal, p.56-

60.

Colchester, R. Y., Versatility of Permissible Explosives, p. 61-63.
Mitchell, D.R.,MiningEngineering and Educational ProblemsPertaining

Thereto—Catechism, p. 63-73.
O'TooIe, Edward, The Art of Cleaning Coal, p. 74-78.
Jenkins, G. S., Use of Airdox at Herrin No. 7 Mine, p. 124-127.
Leighton, M. M., Developments inOurCoal Research Program 1934, p.130-

134.
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Herbert, C. A.,Opportunities for Accident Prevention Available to Mine
Management andEmployeesThrough theUnited States Bureau of
Mines—AnAccident-Prevention Program, p. 137-143.

Bird,Byron M., SomeProblems in the Design of CoalCleaning Plants, p.
149-159.

1935

McSherry,James A.,Reviewof the IllinoisCoalIndustry's AccidentRecord
During the Calendar Year1935, p. 15-19.

Jones, David W.,The Application of PracticalDevelopments Made by the
Operators to Standard Designs of Coal Mining Machinery and
Equipment, p. 21-26.

Shull, F. M., The Use of Circular Track for Mechanical Loading, p. 28-30.
MacVean,Gordon, The Modern Electric Cap Lamp as an Aid in Cleaning

Coal, p. 30-32.
Griffen, John, The Cleaning of IllinoisCoals, p. 33-36.
Lawry, R. G., The Place of Air Cleaning in Coal Preparation, p. 37-39.
Wilson, J. W., Coal Washing in Baum-Type Washers with Selective Ash

Control, p. 39-42.
O'Toole, Edward, Cleaning or Betterment of Illinois Coal by the Dry

Method, p. 42-44.
Halbersleben, Paul, SellingSafety, p. 105-108.
Connell, B. R.,General Conversion Equipment for Mine Use, p. 112-121.
Hebley, Henry F.,Fundamentals of CoalCleaning, p. 123-133.
Langtry, W. D.,Coal Utilization (WithSpecialReference to Sulphur Con

tent), p. 136-142.
Morrow, J. D. A.,The Spiral in Coal, p. 150-162.

1936

Fultz, E. W., Effect of Good Safety Practices on MineOperation, p. 15-18.
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CONSTITUTION AND BYLAWS*

ARTICLE I.

Name and Purpose

The Illinois Mining Institute has for its object the advancement of the
mining industry by encouraging and promoting the study and investiga
tionofminingproblems,byencouragingeducation inpractical and scientific
mining,and by diffusinginformation in regard to mining that would be of
benefit to its members.

ARTICLE II.

Membership

Section 1. Any person directly engaged or interested in any branch of
mining, mining supplies, mining appliances, or mining machinery may
become an active member of the Institute. Anypersons desiring to become
a member of the Institute shall fill outa blank for that purpose giving name,
residence, age and occupation. This application shall be accompanied by
the current year's dues as established by the Executive Board.

Section 2. Honorary Member-Annually, one or more members rec
ommended by a committee and approved by the ExecutiveBoard who has
rendered outstandingservice to the IllinoisMiningInstitute, and thereby to
the coal industry of the state may be electedas an Honorary Member with
dues being waived.

Section 3.The annual dues foractive membersand registration fees for
the annual meeting shall be determined by action of the Executive Board.
Any person in arrears on October 1, of the current year, after having been
sent two notifications of dues, shall be dropped from membership. Mem
bers in arrears for dues will not receive the printed proceedings of the
Institute.

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

*Lastchangedduring97thannualmeeting,September,1989. Previously
amended at Annual Meetings of 1926, 1929,1935, 1938, 1964,1970, 1971,
1975,1980 and 1983.
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ARTICLE III.

Officers and Executive Board

Section 1. The offices shall consist of a President, First Vice-President,
Second Vice-President,and Secretary-Treasurer. Theservices ofall officers
shall be without compensation.

Section 2. Nominations for officers and the Executive Board shall be
made bya nominatingcommittee of three(3) appointed by the Presidentat
least thirty days before the annual meeting, provided that anyone can be
nominated on the floor of the meeting for any office for which an election
is being held.

Section 3. The President, First Vice-President, Second Vice-President,
and Secretary-Treasurer shall be electedannually by the members present
at the business meetingof the regularannual meetingand shall hold office
for the ensuing year.

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

Section4. Incaseof death, resignation, or expulsionof any officer, the
Executive Boardmayfill the vacancy byappointmentuntil the nextregular
meeting, whenthe vacancy shall be filled by regular election. In case of a
vacancy of the office of President, the duties shall devolve upon the First
Vice-President.

Section 5. The Execu tive Board shall consist of the officers, the 12 elected
Board members, and three ex-officio members. The three ex-officio Board
members are thecurrentdirector oftheStateof IllinoisDepartment of Mines
and Minerals, the President of the Illinois Coal Association and the retiring
President of the Institute.

ARTICLE IV.

Duties of Officers and Executive Board

Section 1.ThePresident shall perform thedutiescommonly performed
bythe presiding officer and chairman and shall, with the Executive Board,
exercise a general supervision over the affairs of the Institute between
sessions.

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

The Secretary-Treasurer shall keep a true record ofeach meeting, shall
read and file allresolutions and papers that come before theInstitute, and
sign all orders for money, and shall purchase necessary supplies.



172 ILLINOIS MINING INSTITUTE

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

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

Section4. The President shallappoint an auditing committee annually
to audit the accounts of the Secretary-Treasurer, and said audit shall be
submitted to the annual meeting of the Institute.

Section 5. The Executive Board shall perform the duties specifically
prescribed by this constitution; it shall supervise the expenditures and
disbursementsof all moneyof theInstitute, and noexpenditureother than
current expenses shall be authorized without first having the approval of
theExecutive Board, and shall perform suchotherdutiesasmaybereferred
to them by regular or special meetingof the Institute.

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

ARTICLE V.

Meetings

Section 1. The annual meeting shall be held in the fall ofeach year and
on such days and in such places as may be determined by the Executive
Board of the Institute. Notice ofall meetings shall be given at least thirty
days in advance of suchmeetings.

Section2. Meetings of the Executive Board shall be held on the call of
thePresident,or at the requestof threemembers oftheExecutive Board,the
President shall calla meetingof theboard.

ARTICLE VI.

Amendments

Sectionl. ThisConstitutionmaybealteredoramendedatanyregularly
called meetingby aamajority vote of the members present, provided notice
in writing has been given ata previous annual meeting of said proposed
change of amendment.
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ARTICLE VII.

Order of Business

At all meetings the following shallbe the order of business.

(1) Reading of minutes.
(2) Report of Executive Board.
(3) Report of officers.
(4) Report of committees.
(5) Election of new members.

(6) Unfinished business

ard. (7) New business.

(8) Election of officers.

(9) Program.
ers. (10) Adjournment.

ARTICLE VIII.

Dissolution

In the event of completedissolution of the Institute, the cash assets of
the Institute will be distributed to universities where the Institute has
provided past scholarships on an equal basis,forsupportof scholarships in
Mining Engineering. Equipment will be donated to any not-for-profit
organizationthattheExecutive Board maydeterminetobeworthyrecipients.
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ALEXANDER, RON, District Mgr., Berry Bearing Co., 1250 N. Michigan Ave.,
Danville, IL 61832

ALLEN, JAMES, Mktg. Mgr., FMC Corp.,CEO Div., P.O. Box 1370, Tupelo, MS
38802

AMBLER, ROBERT R., Warehouse Mgr., Mine #10, Peabody Coal Co., #6 Holly
Court, Taylorville, IL62568

ANDERSON, A. DALE, Dir. Res. Acquistion & Dev., A.D. Anderson &Assoc,
Box 2488, Mt. Vernon, IL 62864

ANDERSON, PHILIP, Purchasing Agent, Costain Coal, Inc., P.O. Box 289,
Sturgis, KY42459

ANDERTON, BRENT, Gen. Mine Mgr, Cutler Mining Co., 716 OldOrchard Dr.,
Benton, IL 62812

ANDOS, NICK, Pres., Centrifugal Mechanical Ind., 146 Pres. St., St. Louis, MO
63118

ARMOUR, MICHAEL K., Consultant, 1414S. Fifth St., Springfield, IL 62703
ARMSTRONG, BILL, Senior Buyer, Peabody Coal Co., 1951 Barrett Ct,

Henderson, KY 42420

ARN, DALE, Branch Mgr., Rudd Equipment Co., P.O. Box 510349, St. Louis,
MO 63151-0349

ARNESON, N. ARNE, Pres., ArnesonTimber Co., 1600 S. Warson Rd., St.
Louis, MO 63124

ARROWSMITH, DON, Mgr. of Engr., OldBen Coal Co., 500 N. Du Quoin,
Benton, IL 62812

ARTH, ED,Service Mgr., Cummins Gateway, Inc., 7210 Hall St., St. Louis, MO
63147

ASHBY, W. CLARK, Prof., Southern IL University, Dept. of Botany, Carbondale,
IL 62901

ATKINSON, RANDALL J., Vice Pres., Taylor-Atkinson, Inc., P.O. Box 99, Belle
Rive, IL 62910-0099

ATTERBERRY, JIM, Gen. Mgr., Woodruff Supply Co., Inc., P.O. Box 626,
Benton, IL62812

AULL, JOSEPH M., Pres., TRIAD Mining Inc., RR1, Box 77A, Camden, IL
62319-9801

*Honorary Life Members
%Life Members
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AULL, TIMOTHY R., Vice Pres., TRIAD Mining Inc., BOX 188A, Beardstown, IL
62618

AUSTIN, THOMAS J., Safety Dir., Freeman United Coal Mining Co., PO Box
100, West Frankfort, IL 62896

BABCOCK, BUCK, Mine Mgr., Black Creek Mine, Rogers Group, Inc., 350 S.
Adams, Bloomington, IN 47402

BACH, KENNETH J., Sales, Mine Safety Appliances Co., Rt. 1, Box 480,
MaKanda, IL 62958

BACKS, GLENN, Maint. Supt., Monterey Coal Co., P.O. Box 94, Albers , IL
62215

BADE, HAROLD, Pres., A.S.P. Enterprises, Inc., 1546 Fenpark Dr., Fenton, MO
63026

BAINE, TOM, Shop Supt., Lebco, Inc., P.O. Box 656, Benton, IL62812
BAKER, DAVE, Sales Rep., Cooper Tool, 104 E. Prairie Ave., St. Louis, MO

63147

BAKER, DUANE, Mgr., Purchasing, Peabody Coal Co., P.O. Box 1990,
Henderson, KY 42420

BAKER, JON W., Substation Mgr., Central IL Public Service Co., 10 Cottonwood
Lane, Carterville, IL62918

BALL, CHRIS, Mktg. Asst., Fosroc, Inc. - Celtite Mining &Tunneling Div., 150
Carley Court, Georgetown, KY 40324

BALL, JIM, Mgr., Minesafe Electronics, P.O. Box 281, Sturgis, KY 42459
BALLARD, MARK,Freeman United Coal Mining Co., 1204 Anderson Dr.,

Marion, IL 62959
BANOVIC, JOHN J., United Mine Workers of Am., 1905 N. Monroe St.,

Litchfield, IL 62056-1841
BARBER, PAUL B„ Prep. Plant Supt.-Captain Mine, Arch of Illinois, R.R. 1,

Percy, IL62272
BARBOUR, DEWAYNE D., Sales Rep, Personal Safety Equip. Co., P.O. Box

1048, Henderson, KY 42420
BARKLEY, DANIEL W., Subsidence Spec, IL Dept. of Mines& Minerals, P.O.

Box 10197, Springfield, IL 62791-0197
BARNHARDT, HORST, Sales Mgr., Westfalia Mining Progress, Inc., 255 Berry

road, Box 1286, Washington, PA 15301
BARNHART, RICHARD, District Mining Mgr., Wire Rope Corp. of Am., 108

Fernwood PI, Evansville, IN 47711-3123
BARRAS, CHAD, Safety Specialist, Kerr-McGee Coal Corp., P.O. Box 727,

Harrisburg, IL 62946
BARTKOSKI, MARK, Prod. Engr. Mgr., Pyro Mining Co., Box 269, Sturgis, KY

42459

BAUER, FRED, Mgr. Capital Acquisition, Americoal Services Co., 50 Jerome
Lane, Fairview Hts., IL 62208

BAUER, ROBERT A. (BOB), Head, Earth Hazards/Engr. Geol. Section, IL State
GeologicalSurvey, 615 E. Peabody Dr., Champaign, IL 61820

BAUGHAN JR., R. ROGER, Western Reg. Mgr., National Mine Service, P.O.
Box 1766, Mt. Vernon, IL 62864

BEATTY, R. O., Sales Mgr., Capitol MachineryCo., Inc., P.O. Box 2008,
Springfield,' IL 62705

BEAVER, GARY, Pres., Lebco, Inc., PO Box656, Benton, IL 62812
BEAVER, KALVEN, Sales, Lebco, Inc., P.O. Box 656, Benton, IL 62812
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BECK, MIKE, Executive Vice Pres., Roberts & Schaefer Co., 120 S. Riverside
Plaza, Chicago, IL 60606

BECK, ROBERT E., Prof, of Law, Southern IL University, Law School,
Carbondale, IL 62901

BEERBOWER, DAVID A., Vice Pres., Safety, Peabody Holding Co., 701 Market
St., Suite 700, St. Louis, MO 63101

BEERKIRCHER, MARK, Operations Analyst, Monterey Coal Co., P.O. Box 94,
Albers, IL 62215

BELL, JERRY, Sales Rep., Flanders Electric of Illinois, 1000 N. Court St.,
Marion, IL 62959

*BELL, LANNY, (Retired), Roberts &Schaefer Co., 5712 Brookbank, Downers
Grove, IL 60516

BENARD, RAY, Sales Rep., National MineService, P.O. Box 1766, ML Vernon,
IL 62864

BENNETT, FRANK, Dist. Mgr., ExplosiveTechnologies, Intl., P.O. Box 4417,
Lexington, KY 40544

*BENNETT, JOHN C, (Retired), Peabody Coal Co., 301 Greenhaven Dr.,
Belleville, IL62221

BENNETT, PHILLIP E., Vice Pres. Sales & Mktg., Simmons-Rand Co., 4201
Lee Highway, Bristol, VA 24201-8499

BENNS, LYMAN, Longwall Mgr., Old Ben Coal Co., 500 N. DuQuoin St.,
Benton, IL 62812

BERRI, JR., ROBERT, RPG, Berri Exploration Services, 2807 Bremerton Rd.,
St. Louis, MO 63144

BETZ, FRED, Vice Pres., Baker-Bohnert/Service Group, P.O. Box 169003, 1311
Bernheim Ln., Louisville, KY 40256-9003

BEVEL, ORVILLE, Div. Mgr., Pennzoil Products, 201 N. 4th St., Marion, IL
62959

BEVERIDGE, T. SCOTT, Dir., Materials Mgmt., Arch Mineral Corp., P.O. Box
250, Carterville, IL 62918

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

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

BIRD, CURT, Pres., AcetyleneGas Co., 3500 Bernard St., St. Louis, MO 63103
BISHOFF, STEVEN M., Mgr. Environ. Engr., Freeman United Coal Mining Co.,

P.O. Box 100, West Frankfort, IL62896
BISHOP, DANNY, District Rep., CrosbyGroup, P.O. Box 3128, Tulsa, OK

74101

BISHOP, RODNEY, Pres., Coal Producers Association of IL, 118 S. Commer
cial, Harrisburg, IL 62946

BIVER, SANDY, Purchasing Assoc, Americoal Services Co., 50 Jerome Lane,
Fairview Heights, IL 62260

BLACK, LANCE, Plant Mgr., Triad Mining Co., RR1, Box 77A, Camden, IL
62319

BLACKBURN, JAMES W., Pres., Peabody Development Co., 701 Market Str.,
Suite 820, St. Louis, MO 63101-1826

BLAIS, RUSSELL A., Vice Pres., Mktg., Naylor Pipe Co., 1230 E. 92nd St.,
Chicago, IL 60619
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BLAKE, BOB, Engr., Coal Age Service Corp., P.O. Box 250, West Frankfort, IL
62896

BLAKELY, DON, Land Reclama. Spec. II, IL Dept. of Mines & Minerals, Coal
Development Park #2, Carterville, IL 62901

BLAYLOCK, BOB, Supv. of Human Res., Arch of llllinois, P.O. Box 1119,
Sesser, IL 62884

BLAYLOCK, STAN, Mktg. Mgr., Van-American Insurance Co., 3166 Custer Dr.,
Suite 301, Lexington, KY 40517

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., Suite 103A,
Wheaton, IL 60187

BORDER, WILL, Sales Engr., Joy Technologies, Inc., Box 1269, Mt. Vernon, IL
62864

BORDERS, FRED, Surveyor, Sahara Coal Co., Inc., P.O. Box 330, Harrisburg,
IL 62946

BORDERS, RUSSELL, Surveyor, Sahara Coal Co., Inc., P.O. Box 330, Harris
burg, IL 62946

*BOTTOMLEY, J. A., Consulting Engr., SaharaCoal Co., Inc., P.O. Box 330,
Harrisburg, IL 62946

BOWES, JERRY, Sales, Special Mine Services, P. O. Box 188, West Frankfort,
IL 62896

JBOWMAN, F. T., Pres., Bowdil Co., Box 20470, Canton, OH 44701-0470
BOWMAN, FRED K„ Assistant Dir., IL Dept. of Mines & Minerals, 300 W.

Jefferson, P.O. Box 10137, Springfield, IL 62791-0137
BOZELL, RONALD R., District Mgr., Illinois Bearing Co., 2840 Via Verde,

Springfield, IL62708
BRADSHAW, JIM, Mgr. Tech. Services, Mt. Vernon Elect., Co., Inc., 1313

Harlan Rd., Mt. Vernon, IL 62864
BRANDLEIN, THOMAS F., Sales, Roberts & Schaefer Co., 120 S. 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 62823
BRANSON, RICHARD R., Sales Mgr., Reaco Battery Service Corp., Rt. 1, Box

48, Johnston City, IL 62951
BRAXMEIER SR., THOMAS A., Secy./Treas., Gunther-Nash Mining Construc

tion Co., 2150 Keinlen Ave., St. Louis, MO 63121
BREEDLOVE, DEBORAH, Mktg./Customer Rels., American Mine Research,

Inc., P.O. Box 234, Rocky Gap, VA 24366
BRENDEL, JAMES B., Engr.,Gunther-Nash Mining Construction Co., 2150

Kienlen Ave., St. Louis, MO 63121
BRETZ, MARK, Vice Pres./Group Superv., Aaron D. Cushman &Assoc, Inc.,

7777 Bonhomme Ave.,, St. Louis, MO 63105
BRINKER, JOE, Inventory Analyst, Americoal ServicesCo.,50 Jerome Lane,

Fairview Heights, IL 62208
BRITTON, RANDY, Sales Rep., National Mine Service Co., 29 Friars,Spring

field, IL 62704
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BROCKHAUS, DOUGLAS A., Engr. Advisor, Monterey Coal Co., 6 Greenridge
Dr., Carlinville, IL 62626

*BROECKER, CLETUS A., Consultant, 7253 Dean Rd., Indianapolis, IN 46240
BROWN, ANDREA, Reg. Mgr., Medical Plastics Laboratory, Inc., P.O. Box 38,

Gatesville, TX 76528
BROWN, GORDON, Pres., Hillsboro Coal Co., Box 280, 925 S. Main St.,

Hillsboro, IL62049
BROWN, JIM, Mine Engr., White County Coal Co., P.O. Box 457, Carmi, IL

62821

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

BROWNING, DICK, Pres., Industrial Technologies, Inc., 10284 Page Blvd., St.
Louis, MO 63132

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, 330-C Harper Park Dr., Beckley,
WV 25801

BRYAN, DAVE O., Consultant (Retired), Peabody Coal Co., R.R. 2, Box 665,
Linton, IN 47441

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

BUCK, WAYNE M., Staff Engineer, Monterey Coal Co., P.O. Box 496,
Carlinville, IL 62626

BURDEN, PAULETTE, Western KY 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

BURKETT, KEN, Outside Sales, The Mine SupplyCo., 1703 Shawnee, Mt.
Vernon, IL 62864

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

BURROWS, BILL, Vice Pres., Longwall Prods., Long-Airdox Co., P.O. Box 429,
Benton, IL 62812

BURTON, ANTHONY, Sales Mgr.-Western Region, Meco International, Inc.,
P.O. Box 102, Whittington, IL62897

BUSSLER, JAY M., Cent. Inv. Mgr., Freeman United Coal Mining Co., R.R. 1,
Box 127, West Frankfort, IL 62896

BUTLER, BILL J., Sr. Sales Engr., Pennzoil Products Co., 201 N. Fourth,
Marion, IL 62959

BUTTRUM, ROBERT, Sales &Service Rep., The Mine Supply Co., P.O. Box
2220, Mt. Vernon, IL 62864

BUTTS, KENNY, Gen. Maintenance Foreman, Kerr-McGee Coal Corp., P.O.
Box 727, Harrisburg, IL 62946

BYROM, ROY, Pres., Coal Industry Consultants, Inc., P.O. Box 4345,Wheaton,
IL 60189-4345
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CADY, PHIL,Sales, Ford Steel Co., P.O. Box54, Maryland Heights, MO 63043
CALDWELL, CARL, Reg. Sales Mgr., McJunkin Corp., P.O. Box 513, Charles

ton, WV 25322

CALDWELL, MIKE, Vice Pres. Engr. &Oper. Planning, Freeman United Coal
Mining Co., Box 100, West Frankfort, IL62896

CALLONI, STEVE, Salesman, Lebco, Inc., P.O. Box 656, Benton, IL 62812
CAMPBELL, BILL, Admin. Mgr., AMAX Coal Co., Inc., PO Box 144, Keensburg,

IL 62852

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

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

CAMPBELL, PAT, State Mine Inspector, IL Dept. of Mines &Minerals, RR 2,
Box 412, Pinckneyville, IL 62274

CARE, DAVID L, Supv. of EE Dept., Freeman United Coal Mining Co., P.O. Box
100, Route 37N, West Frankfort, IL62896

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

CARR, BILL, Sales, Kiefer Electrical Supply, R.R. 3, Benton, IL 62812
CARRIL, LARRY, Gen. Sales Mgr., Cummins Gateway, Inc., 7210 Hall St., St.

Louis, MO 63147
CARSON, GUY, V.P. Operations/Sales, CSE Corporation, 600 Seco Road,

Monroeville, PA 15146
CARTER, GARY, Branch Mgr., BSM Trading Co./Raben Tire, P.O. Box 390,

Harrisburg, IL 62946
CARTER, LEE, Prof. Engr., 622 Belson Ct., Kirkwood, MO 63122
CARTER, PAULA, Accts. Payable Clerk, Zeigler Coal Holding Co., 50 Jerome

Lane, Fairview Heights, IL62208
CASALONE, RICH, Engr. I, Peabody Coal Co., 655 Washington Line Rd.,

Marissa, IL 62257
CASON, MICHAEL J., Reg. Sales Mgr., Kanaflex Corp. of IL, 800 Woodlands

Parkway, Vernon Hills, IL 60061
CASPER, VICTOR'E., Ind. Engine Sales, Fabick Power Systems, #1 Fabick Dr.,

Fenton, MO 63026
CAUDILL, BEECHER E., Sales Mgr., Brookville Mining Equip. Corp., 20

Pickering St., Brookville, PA 15825
CAUTHEN, WILEY M., Vice Pres., Mktg., Florida Gas Transm. Co., P.O. Box

945100, Maitland, FL 32794-5100
CAVINDER, MARK, Mgr. of Mines, Old Ben Coal Co., 500 N. Du Quoin, Benton,

IL 62812

CHADY, JAMES D., (Retired) Old Ben Coal Co., 201 W. Park St., Benton, IL
62812-1932

CHAMNESS, MARCEL, (Retired), Zeigler Coal Co., P.O. Box 157, Sesser, IL
62884

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

CHASE, DAVID H., Vice Pres., Chase Pump Equipment Co., Inc.. P.O. Box 812,
603 S. Main St., Henderson, KY 42420

CHOU, CHEN-LIN, Geologist. IL State Geological Survey, 615 E. Peabody Dr.,
Champaign, IL 61820
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CHRISTIAN, TED, Sales Engr., Flood Industries, Rt. 9, Box 109Q, Morgantown,
WV 26505

CHUGH, YOGINDER P., Prof. &Chairman, Southern ILUniversity, Dept. of
Mining Engr., Carbondale, IL 62901

CIMA, GREG, Pres., CIMA Electrical & Mine Services, Rt. 2, Box 320, Benton,
IL 62812-9588

CLARK, CARSON, Sales Rep., McJunkin Corp., P.O. Box 285, Calvert City, KY
42029

CLAYTON, DANNY, Mining Engr., Sahara Coal Co., Inc., P.O. Box 330,
Harrisburg, IL62946

CLEGG, KENNETH E., Coal Geologist (Retired), IL State Geological Survey,
P.O. Box 112, Urbana, IL61801

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, Prog. Coord., SIU Mining Engr., 1029 S. Main St., Harrisburg, IL
62946

CLINTON, JEFF, National Mine Service Co., P.O. Box 1766, Mt. Vernon, IL
62864

COLE, FENDELL M., Mg. Bus. Dev., General Electric Co., 2455 Cassens Dr.,
Fenton, MO 63026

COLEMAN, RANDALL S., Sales Mgr., Johnston &Chapman Co., 2925 Carroll
Ave., Chicago, IL60612

COLLIER, DON, Chief Engr., Secco, Inc., RR4, Box 325, Linton, IN 47441
COLLIER, STEVE, Section Mgr., Mine 25, Old Ben Coal Co., 601 Illinois,

Christopher, IL 62822
COLLINS, CHUCK, Maint. Dir., Costain Coal, Inc., P.O. Box 289, Sturgis, Ky

42459

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

Jackson Blvd., Suite 1015, Chicago, IL 60604
COLLMAN, KIM, Budgeting Assoc, Zeigler CoalHolding Co., 50 Jerome Lane,

Fairview Heights, IL 62208
COMPAGNI, CHICO, Regional Mgr., Burrell Mining Products, Inc., 1324 E.

Sagewood Road, Price, UT 84501
CONAUGHTY, MARTIN, Field Rep., Schroeder Brothers Corp., 302 N. Madison,

West Frankfort, IL62896

*CONERTY, BETTY, Admin. Asst. (Retired), IMI, RR, 3, Box 128B, Urbana, IL
61801

CONNER, RICK, Surveyor Helper, Freeman United Coal Mining Co., Hwy #37
N., W. Frankfort, IL62896

COOK, LEON, Plant Supv., Sesser Concrete Products, Inc., P.O. Box 100,
Sesser, IL 62884

COOMES, STEVE, Gen. Mgr., Centrifugal Services, Inc., 800W. Parish,
Harrisburg, IL62946

COON, DOUG, Sates Mgr., Pyott-Boone Electronics, P.O. Box 809, Tazewell
VA 24651

COOPER, DAVE, Safety Dir., J.H. Fletcher &Co., P.O. Box 2187, Huntington,
WV 25722-2187
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CORNELL, SCOTT, Sales Mgr., Sligo, Inc., 140 E. Prairie Ave., St. Louis, MO
63147

COSTELLO, ALLEN J., Subsidence Mgr., Old Ben Coal Co., 500 N. DuQuoin,
Benton, IL 62812

COURSON, RICHARD, Pres., Courson Coring &Drilling, R.R. 1, Box38A, St.
Peter, IL 62880

COUSINS, MATTHEW, Warehouse Mgr., Long-Airdox Co., P.O. Box429,
Benton, IL 62812

COX, FRED, Warehouse Mgr., Sahara Coal Co., P.O. Box 330, Harrisburg, IL
62946

COX, JEFF, Sales, FansteelA/R/Wesson, P.O. Box 11399, Lexington, KY 40575
COYNE, RON, Sales Rep., Advanced Drainage Systems, Inc., P.O. Box 377,

Monticello,-IL 61856
CRADDICK, HARRY, Assoc. Staff Buyer, Monterey Coal Co., P.O. Box 496,

Carlinville, IL 62626

*CRAGGS, JOE, (Retired), Peabody Coal Co., R.R. 3, Box 47A, Taylorville, IL
62568

CREAN, GARY, Sales Rep., Fabick Tractor Co., No. 1 Fabick Dr., Fenton, MO
63026

CREEHAN, KENNETH, Vice Pres.-Operations, R&HService&Supply Co.,
Hwy. 13, P.O. Box 250, Carverville, IL62918

CRELLING, JOHN C, Prof., Southern IL University, Dept. of Geology,
Carbondale, IL 62901

CREMEENS, MICHAEL, Mgr., General Belt Service, Inc., RR 2, Box 392,
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. Box 68, Valley
Park, MO 63088

CRUZ, PAUL, Sales Rep., Pump Consultants, Inc., P.O. Box 5746, Evansville,
IN 47716

CUPPS, JON, Sales, Leeco Steel Products, 1600 S. Kostner, Chicago, IL 60623
CURTIS, SAM, Supt. of Maint., Freeman United Coal Mining Co., Box 100, West

Frankfort, IL 62896
CUSHMAN, TOM, Vice Pres., Phillips Machine Service, Inc., P.O. Box 1245,

Beckley, WV 25802-1245
CUTSINGER, JERRY P., Chief Elect., Freeman United Coal Mining Co., BOX

100, West Frankfort, IL 62974
CWIKLOWSKI, TOM, Sales, Sligo, Inc., 140 E. Prairie Ave., St. Louis, MO

63147

DALY, BETTY. Pres., M.I.F., 204 W. Main, Collinsville, IL62234
DAMBERGER, HEINZ H., Head, Coal Section, IL State Geological Survey, 615

E. Peabody Dr., Champaign, IL 61820
DAME. DON, Mgr. Labor, Freeman United Coal Mining Co., P.O. Box 100, West

Frankfort, IL 62896
DANKO, JOHN, (Retired), Peabody Coal Co., P.O. Box 272, Sparta, IL 62286
DANNER, STEPHEN K., Geologist, ILMine Subsidence Insurance Fund, 4

Executive Dr., Suite 4, Fairview Hghts., IL 62208
DARE, P. DENNIS, Indus. Sales Rep., Illinois Power Co., 500 S. 27th St.,

Decatur, IL 62525-1805
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DAUSMAN, BRUCE R., Mgr. of Engr., Black Beauty Coal Co., P.O. Box 312,
Evansville, IN 47702

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

*DAWE, RUSSELL T., (Retired), Inland Steel Coal Co., Box R, Valier, IL 62891
DAWSON, STEVE, Mgr., Southern IL Mining Co., Pittsburg, IL 62215
DE MARIS, PHILIP, Asst. Geologist, IL State Geological Survey, 615 E.

Peabody Dr., Champaign, IL 61820
DEATON, ALBERT, Chief Engr., Deister Concentrator Co., 209 Smiley Dr., St.

Albans, WV 25177
DEERING, RICHARD A., Acct. Rep., Mt. Vernon Elect., Co., Inc., 1313 Harlan

Rd., Mt. Vernon, IL 62864
DELANEY, TIMOTHY A., V.P. Sales, Sahara Coal Co., Inc., 3 1st National

Plaza, Suite 2000, Chicago, IL60602
DEMING, DAVE, Reg. Mgr., Roberts &Schaefer Co., 1940 Harper Road,

Beckley, WV 25801
DENNISON, ROGER, Supt., Turris Coal Co., P.O. Box 22, Elkhart, IL 62634
DENNY, FRED G., Owner, Equality Mining Co., 10 Dogwood, Harrisburg, IL

62946

DENTON, THOMAS G., Senior Production Engr., Kerr-McGee Coal Corp., P.O.
Box 727, Harrisburg, IL62812

DENZER, DAVE, Territory Mgr., Columbus McKinnon, 426 Westglen , Ballwin,
MO 63021

DE WITT, THOMAS J., Vice Pres. &Gen. Mgr., Morgantown Machine &
Hydraulics, PO Box 1650, Morgantown, WV 26505

Dl LORENZO, SYLVER, Supt., Coal, Inc., RR3, Box 229, Linton, IN 47441
DICK, JAN, Sales Mgr., Apache Hose & Belting, 2435 Rock Island Blvd., St.

Louis, MO 63043
DIETZEL, CHUCK, Prep. Plant. Maint. Mgr., Kerr-McGee Coal Corp., P.O. Box

727, Harrisburg, IL62946
DILL, MATTHEW, Sales, FAG Bearings, 956 W. Kirkham, St. Louis, MO 63122
DIMITROFF, JIM, Sales, Du Quoin Iron &Supply Co., P.O. Box 181, Du Quoin,

IL 62832

DIMMER, BOB, Rud Chain, Inc., P.O. Box 8145, Cedar Rapids, IA 52408
DIXON, JOSEPH A., Geologist, Phoenix Land Co., 50 Jerome Lane, Fairview

Heights, IL 62208
DOBBINS, DOUGLAS, Office Engr.. Undergr., Old Ben Coal Co., 500 N. Du

Quoin, Benton, IL 62812
DOBELSTEIN, CHUCK, Vice Pres., Lakeshore Mining Equip. Corp., 4106
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WILSON, LARRY, Mine Supt., Old Ben Coal Co., Rt. 3, Box 637, West Frank
fort, IL 62896

WILSON, STEVE, Owner/Gen. Mgr., Raben Tire Co., 709 S. Commercial St.,
Harrisburg, IL 62946

WINTER, DALE M., Maint. Supervisor, Archof Illinois, RR 1, Box 242,
Pinckneyville, IL 62274

WINTERS, DOUG, Mine Mgr., Arclar, Box 444, Harrisburg, IL 62946
WOOD, JULIE, Customer Service, 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 CoalCo., P.O. Box 457,

Carmi, IL 62821
WOODALL, GARY, Chief Admins. Officer, Secco, Inc., RR #4, Box 325, Linton,

IN 47441

WOODRUM, BONNIE, Sec.-Treas., H.C.E. Products, Inc., P.O. Box 7556,Cross
Lanes, WV 25356

WOODRUM, JACK, Pres., H.C.E. Products, Inc., P.O. Box 7556, CrossLanes,
WV 25356

WOODS, GEORGE, Dean, Mining, Illinois Eastern Comm. Colleges, 1001 E.
Clark St., Marion, IL 62959

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

WOOLDRIDGE, NEIL, Operator, Aden Mine, Rogers Group, Inc., 350 S. Adams,
Bloomington, IN 47402-0849

WOOTON, DAN G., Supt., MAPCO Coal, Inc., P.O. Box 911, Henderson, KY
42420

WORSEY, PAUL N., Assoc. Prof., University of Missouri, Rolla, 226 McNutt Hall
Rolla, MO 65401

WRIGHT, CLARENCE C, Senior Engr., Monterey Coal Co., P.O. Box 94,
Albers, IL 62215

WUERTZ, JIM, Territory Mgr, Certain Teed Corp., 568 Oak Hill Dr., St. Louis
MO 63367

WYOCHIC, JOHN, Reg. Sales Mgr.-Longwall, Long-Airdox Co., Rte. 2, Box
159D, Fairmont, WV 26554

YANCIK, JAMES R., Mgr. Quality Control a Maint., Freeman United Coal Mining
Co., Box100, West Frankfort, IL 62896

YARKOSKY, ROBERT R., Mine Engr., Peabody Coal Co., P.O. Box 125
Baldwin, IL 62217

YATES, LARRY, Dir. Materials Mgt., Eastern Associated Coal Corp., P.O. Box
1233, 800 Laidley Twrs, Charleston, WV 25324
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YEKNIK, MATT, Industry Spec, SKF Bearing Services Co., 8686 N. Central Ave,
Phoenix, AZ 62984

YOCUM, KEVIN L, Dir., Land & Environ. Affairs, Coastal States Energy Co.,
175 E. 400 Southy, Suite 800, Salt Lake City, UT84111

YOUNG, DAVID M., Pres., Old Ben CoalCo., 500 DuQuoin St., Benton, IL
62812

YOUNG, WILLIAM ALONZO, Gen. Mgr., Captain Mine, Arch of Illinois, Rt. 1,
Box 32A, Royalton, IL62983

ZAMBRANA, MIKE, Vice Pres., L. G. Zambrana Consultants, 710 N. Tucker
#601, St. Louis, MO 63101

ZAMKUS, LARRY, Sales Mgr., Ludlow-Saylor, P.O. Box 430, Warrenton, MO
63383

ZYWICKI, ROBERT A., Exec. Vice Pres., A-Z Anicom Ind., 3651 Commercial
Ave., Northbrook, IL 60062-1822



Tlte Sincere

Thanks
of the Officers and Members of the

ILLINOIS MINING INSTITUTE

goto

THE 1992 ADVERTISING COMMITTEE

Fred Bauer and Jerry Watkins, Co-Chairmen

Fred Bauer
Zeigler Coal Co.

Lanny Bell
Roberts & Schaefer Co.

Randy D. Brown
FairmontSupply Co.

Kenneth Creehan
Arch Mineral Corp.

James English
Midstate Coal Co.

Kelly Fiske
Kerr-McGee CoalCorp.

Dennis Hazel
Mt. Vernon Electric, Inc.

Marvin B. Horton
Sahara Coal Co.

Jim Justice
DuQuoin Iron &Supply

Paul King
Roberts & Schaefer Co.

Bill Noel, Jr.
Long-Airdox Co.

John W. Payne
R&H Serviceand Supply Co.

Joe C. Rogers
Brushy Creek Coal Co., Inc.

Thomas B. Sadler
Independent

BillSeay
Turris Coal Co.

Dwight Sneed
Zeigler Coal Co.

Larry Steward
Peabody Coal Co.

Dorothy Swingle
Amax Coal Co.

John Urbancic
Freeman United Coal Mining 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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EXHIBITORS

WOtfi Anniversary

ilia
Some exhibitors at the Centennial Meeting
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TRADE EXHIBITORS

AT

CENTENNIAL MEETING
Due to the efforts ofthe Ml Advertising Committee, the exhibit hall

at the Gateway Center xvas sold out for the Centennial Meeting filling 90
booths and 1,000feet offloor spacefor equipment display. In addition, all five
hospitality rooms were filled. Atotal of 85 trade exhibitors participated.

A.S.P. Enterprises, Inc., Fenton, MO
Acetylene Gas Company, St. Louis, MO
Advanced Drainage Systems, Inc.,Monticello, IL
Advanced MiningSystems, Inc., Steubenville,OH
Advanced Mining Technology, Inc., Washington, PA
Advent Industrials, Inc., Granite City, IL
American Longwall, Marion, IN
American Mine Tool, Inc., West Frankfort, IL
Austin Powder Co., Carterville, IL
Baker-Bohnert/Service Group, Louisville, KY
Benetech, Inc., Aurora, IL
Berry BearingCo., Lyons,IL
BrookvilleMining Equipment Co.,Brookville, PA
C. I. P. Products, Fenton, MO
Centrifugal & Mechanical Ind., St. Louis, MO
Chevron USA, Inc., Arcadia, IN
Cima Electric& Mine Services, Benton, IL
Commercial Testing &Engr. Co., Henderson, KY
Construction Machinery Corp., Marion, IL
Continental Conveyor, Winfield, AL
Corhart Refractories Corp., Louisville, KY
CSE Corporation, Beckley, WV
Cummins Gateway,Inc., St. Louis, MO
Du Quoin Iron&Supply Co., Du Quoin, IL
Eagle Seal Mine Sealant,McLeansboro, IL
Explosive Technologies International, Lexington, KY
FairmontSupply Co., Mt. Vernon, IL
Flanders Electricof Illinois, Marion, IL
Fosroc, Inc.-Celtite Mining, Georgetown, KY
Gauley Sales Co., Hico, WV
Gooding Rubber Co.,Benton, IL
Goodman Equipment Corp., Bedford Park, IL
Grainger, Inc.,St. Louis,MO
Gullick Dobson, Inc., Abingdon, VA
H.C.E. Products, Inc., CrossLanes, WV
Hancor, Inc., Pana, IL
ILL-MO Products Co., Jacksonville, IL
Illinois State Geological Survey, Champaign, IL
Industrial Technologies, Inc., St. Louis, MO
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J. H. Fletcher & Co., Morganfield, KY
J. T. Ryerson &Son, Inc.,St. Louis,MO
Jennmar Corporation, Pittsburgh, PA
Joy Technologies, Inc., Mt. Vernon, IL
Kerco, Inc., Madisonville, KY
Kiefer Electrical Supply Co.,Benton, IL
King Miles & Associates, Inc., Newburgh, IN
Long-Airdox Company, Benton, IL
Ludlovv-Saylor, Inc., Warrenton, MO
Lummez Sales Co., St. Louis, MO
M & S FireSafety,Evansville, IN
Mainline Power Prods. Div. JH Service, Evansville, IN
McJunkin Corp., Calvert City, KY
Medical Plastics Laboratory, Inc., Gatesville, TX
Micon Products International, Inc., Glassport, PA
Midwest Steel, Charleston, WV
Mine Safety Appliances, Makanda, IL
Mine Supply Co.,The, Mt. Vernon, IL
Minesafe Electronics, Sturgis, KY
Mohler Technologies, Inc., Boonville, IN
Mt. Vernon Electric, Inc., Mt. Vernon, IL
National Mine Service Co., Mt. Vernon, IL
Naylor PipeCompany, Chicago, IL
Pena Tire, Inc., DuQuoin, IL
Pennzoil Products, Marion, IL
Phillips Machine Service, Inc., Greenville, IN
R& H Service&Supply Co., Carterville, IL
Raben Tire Co., Harrisburg, IL
Reaco Battery Service Corp., Johnston City, IL
Roberts & SchaeferCompany, Chicago, IL
Sandusky Corporation, Morganfield, KY
SlU-Coal Research Center, Carbondale, IL
Sligo, Inc., St. Louis, MO
Sollami Company, Herrin, IL
Special Mine Services, West Frankfort, IL
Standard Laboratories, Inc., Freeburg, IL
Taylor-Atkinson, Inc., Belle Rive, IL
Texaco Lubricants, St. Louis, MO
Tom Sawyer Electrical Sales, Inc., Marion, IL
Trellex Midwest, Inc., St. Louis, MO
TriCon Metals & Services, Inc., Lexington, KY
Ulmer Equipment Co., Fenton, MO
Villa Lighting, St. Louis, MO
Voith Transmissions, York, PA
Westfalia Mining Progress, Inc., Washington, PA
Woodruff Supply Co., Inc., Madisonville, KY
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CORPORATION

DIESEL YOU CAN COUNTON

ThoA.LLEECORPORATIONisptoudtopresent
the A.L. LEEGATOR and the GATOR • AIDS. This
unique Multi-Purpose Vehicle (MPV) includes the
ruggod, lioki-provon, Gator IIand a series ol inter
changeable modulos and trailers. The GATOR is
oquippod with hinged forks designed to handle the
porsonnot and skid modules shown here. Ahydraulic
power take-off is a standard feature.

Tho A.L LEE GATOR and GATOR-AIDS are
atfordaWo and applicable to every underground
coal oporation - large or small. Call for an on-site
demonstration.

TheGATOR II MPV drive trainconsists of a 58H.P. MSHA certified engine, a 2 or 3 speedpower shift
transmission and a planolory rear axle.

PERSONNEL MODULE willcarry4 people

A. L. L€€

Action Card No. 46

GOOSENECK TRAILER »lth 90" manouverablllly alio available as
high capacity mantrlp

WEST VIRGINIA

P.O. Bo< 93. Lcslor, WV25865
304(931-5361

To'ocop-er No. 304/934-5388

ILLINOIS

P.O. Bo< 2370, Ml.Vornorr. IL62664
61672426065

To ocoper Na. 6167242-6036

QUALITY MINING EQUIPMENT SINCE 1973
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DRAINAGE COMPOSITES

FLEXIBLE CHANNEL LINERS

GEOTEXTILE FABRICS

POND LINERS

SAFETY FENCE

SODSTAPLES

ASPHALT OVERLAY

PAVE PREP

NORTH AMERICAN GREEN

EROSION CONTROL BLANKETS

TERRA AQUA GABIONS

LANSCAPE FABRICS

RETAINING WALLS

SILT FENCE

SOIL REINFORCEMENT

FABRIC & INSTALLATION

BIO-BARRIER

GEOWEB CELLULAR CONFINEMENT

SYSTEM

"Stocking
Distributors

Q to the
Environmental

_[ Industry"
. ENTERPRISES, §NO

1546 FENPARK DRIVE FENTON, MISSOURI 63026

(314) 343-4357 FAX (314) 343-4723 (800) 869-9600

^ilS #IMPROVEMENT \J>' Shm -/n_'
ASSOCIATION
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°;
Sh ADVANCED
Qj MINING
<+& TECHNOLOGY, INC.

COMPLETE POWER TRAINS
FOR LONGWALL

AND BELT CONVEYORS

i NEW and
I REBUILT

SPEED

REDUCERS

Re-manufactured
Longwall Flights

:•::•••:-•:•:•: :•••:••• :••-• • •••• ••• •••.•; •••v.; ••,••-,•,-•,;••

NeW Packing Material
0TS® Telescopic Props

r- FOR MORE INFORMATION, CONTACT:
VVvV».

Co) am
ADVANCED
MINING
TECHNOLOGY, INC.

295 Meadowland Blvd., Washington, PA 15301
(412)746-8711 -Telefax: (412)746-5914
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AIR FILTER AND EQUIPMENT

CORPORATION
Manufacturers Representatives

GENERAL OFFICE & WAREHOUSE

2300 NORTH KNOX AVENUE

CHICAGO, ILLINOIS 60639

(312) 486-8010

^Jrrt'inn llir f/fini/ui ^Jndustrii

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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J^^^p

ALLEN LUMBER

COMPANY

Wholesale and Retail

Sesser, Illinois 62884

Phone (618) 625-6235
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Tiger Brand lead cured mining cables are available
tor every application, or we willdesign one to meet
your specific requirements.

Tiger Brand manufactures a broad range of tough,
flexible. MSHA approved and CSA certified cables.
They are available in large diameters and the longest
lengths required for underground and surface mining.

Tjger Brand cables are produced with the toughness
required to withstand severe mining conditions.

We Do It Right The First Time.

AMERCABLE
Division or Associated Materials. Inc

350 Bailey Road
El Dorado, Arkansas 71730

U.S.A.

1-800-643-1516- Tel: 501(862-4919- FAX: 501-862-9613
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FORD STEEL COMPANY

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

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

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

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

zfk
S'^CC 1900

• 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
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The Original ROLLING RING CRUSHER
MEETS THE DEMANDS of the

COAL INDUSTRY

Capacities 1 Ton to 600 Tons per Hour

Model 15x9 American Sample
Crusher, for capacities up to 2,000
lbs. per hour. For larger capacities,
we recommend 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 sixes. Ttiis
crusher produces a product con
taining no oversixo 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 wero designed to give
constant and continuous opera
tion.

Our engineers will welcome the opportunity to discuss the
detailed mechanics of these units. Put your reduction problems

up to us.

Write For Laboratory Bulletin

AMERICAN PULVERIZER COMPANY
5540 West Park Avenue St. Louis, Missouri 63110
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ANDCff STOCKS...

Electrical & Electronic
Wire & Cable, Voice & Data

Equipment and
Telephone Apparatus

We have it all!

Mm

Wiring Systems Specialists
Data«Voice• Video • Energy

(314) 423-6161
1-800-325-4094

9449 Aerospace Dr., St. Louis, MO 63134

D 1992 Anixlot Bros., Inc.
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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 Mining Industry

Conveyor Idlers and Pulleys

MSHA Conveyor 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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CAPTAIN MINE

CONANT MINE

DENMARK MINE

HORSE CREEK MINE

KATHLEEN MINE

OUR
GOAL-

To be the safest and

MOST PRODUCTIVE MINERS
in the world!
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ARNESQN TJMBER.CQ

PROPS TIES
LUMBER ROOF 80ARPS

PEOTA TREATED

STEELVILLE,/V\0. 6556E ?I477?E9
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/%LLOY J LING IJHAIM
INDUSTRIES, LTD.—

FOR ALL YOUR RIGGING NEEDS
MINING SOCKET - REFURBISHING

WIRE ROPE SHACKLES

WIRE ROPE SLINGS HOOKS

HARRINGTON HOISTS WIRE ROPE CLIPS
BUDGIT HOISTS TURNBUCKLES

THERN WINCHES SNATCH BLOCKS

CHAIN (BULK) SHEAVES
CHAIN SLINGS SPECIAL LIFTING DEVICES

A.S.C. SPECIALIZES

IN SUPPLYING THE RIGHT PRODUCT FOR THE JOB

708/799-5915

FAX: 708/799-6071
1416 W. 175th. E. Ilazelcrest, IL 60429

AMERICAN

MINE TOOL

MANUFACTURERS OF

CARBIDE TIPPED TOOLS

FOR THE

MINING AND CONSTRUCTION INDUSTRIES

James E. Turner

Representative

618-932-3379

RR1, BOX9A
CHRISTOPHER, IL 62822
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Electric Motor Repair

mm

• AC/DC motor repair

• Dynamic balancing

• Metallizing
• Dynamometer testing with digital readout

• Core loss testing
• Surge testing

• Water jacket testing

• Pump repair

• Complete machine shop
• Vacuum pressure impregnation

• Epoxyiite V.P.I and resin
• Epoxyiite incapsuiation - 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 502-835-1856

Ashby Electric Co., Inc.
Madison St., P.O. Box 55

Sebree, KY 42455
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ASCO

Associated Supply Company

932-3114

200 So. Taft Street

West Frankfort, IL 62896

FAX 618-932-3115

•JMD—Complete Line of Ventilation Systems
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CONVEYOR SPECIALTY GROUP

Specialist In

Belt Conveyor Equipment

For The

Mining, Utility & Transportation

Industries For Over 40 years.

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

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

WE SPLICE BELTS

Belt Splicing Fabric & Steel Cable

Belt Changeouts & Installation

Pulley Lagging - 24 Hour Service

Underground Approved

Serving

Mining, Utility & Transportation

BELT SERVICE OF KY., INC.
1311 Bemheim Lane

Louisville, KY 40210
Phone (502) 635-5241 . FAX (502) 634-1090
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BDAT

ENVIRONMENTAL, INC.
173 ChesterfieldIndustrial Boulevard
Chesterfield, Missouri 63005
(314)537-4048

TheStandardOfTheIndustry

Addressing the needs of the mining industry in:

UST/ AST MANAGEMENT

REMEDIAL SYSTEM DESIGN

GEOLOGIC INVESTIGATIONS

GEOPHYSICAL STUDIES

ENVIRONMENTAL ASSESSMENTS

GROUNDWATER MODELING

REGULATORY COMPLIANCE

HAZARDOUS WASTE MANAGEMENT

BERRI EXPLORATION SERVICES

2807 Bremerton Road

St. Louis, Missouri 63144
(314)962-5270

Robert C. Berri, Jr. R.P.G.

Drilling
Geological Investigations
Groundwater Investigations
Soil and Rock Testing
Permitting Assistance
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BEARING HEADQUARTERS CO.
A HEADCO COMPANY

Locations Througthout Mid-America

"THE SERVICE 1ST COMPANY"

Complete Stocks of

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

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

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

Complete Gear Shop Services

Our experienced Sales/Service Specialists can identify replacement parts
on all of your equipment and are available24 hours a day to serve you. For
a complete listof products and services, call or write any of these Bearing
Headquarters locations:

Alton

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

St. Louis - West

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

Evansville

512) 423-5615

ILLINOIS

Decatur

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

MISSOURI

INDIANA

Indianapolis
(317)545-2411

IOWA

Keokuk

(319) 524-1665

240

Mt. Vernon

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

St. Louis - South

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

Jeffersonville

(812)282-06911



When you're between
arockandahardplace

Relyontheworld's most
experienced explosives company.

Inour business, there's nosecond chanceto gel it light,
Whether the job is quarrying,construction,or mining,
blasting is a critical step in the process.

Quality products and service. Qualifiedand experienced
people. Thai's whatmakes ETIExplosives Technologies
International a world leader in lite field.

A full line of packaged and bulk producis.and a full range
of blasting services, keepsETlon Ihejob withyou. Safe
andefficient explosives technologyis what has gone into
our line of quality producis for nearly 200 years.

Whatever yourblasting jobcalls for. call ETlorone of
our distributors. We have the producis. ihe service, and
thepeople lokeep you onschedule andtogel il right
the first lime.

EXPLOSIVES

TECHNOLOGIES

INTERNATIONAL

Well Help You Call The Shots.
In Ihr l-S. 18001 255-&M4 In Canada (4161567-1114
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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.

GOOD/YEAR
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OUR BUSINESS . . .

IS KEEPING THE

MINES IN BUSINESS . . .

BY PROVIDING QUALITY

ELECTRICAL PRODUCTS

GENERAL OFFICES • PEORIA, ILLINOIS 61602
ILLINOIS WATS LINE 800/322-5338

BRANCH OFFICE • BENTON, ILLINOIS 62812
ILLINOIS WATS LINE 800/642-2471
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Are Obsolete
OCenco M-20 scsr puts lifesaving oxygen at arm's reach.

OCENCO M50 approvals:
United States: MSHA/NIOSH TC13R269
Republc of South Afnca: GME14/6/14/5
Australia: MDABA28CM

Others pending

M-20 Self-Contained Self-Rescuer

• Self-contained, operates independent of
mine air

• Compressed oxygen, automatic activation

• Quick and simple to don

• Low initial cost, low maintenance cost

• Inexpensively refurbished
• Fifteen year service life
• Thousands in use worldwide

Contact us for an on-site demonstration of the M-20

and our long duration EBA 6.5 SCSR.

% ocenco
INCORPORATED

Safety through Innovation
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LakeView Corporate Park
10225 82nd Avenue

Kenosha, Wl 53142-7737
Phone (414) 947-9000
Fax (414) 947-9020



I k^-l k r' \ i i i F' m ki_H.

Plate Feeder e^^i^^h

Kanawha Feeders are now being utilized in 20 states
and Canada.

Kanawha Feeders for over 50 years,
have served the coal Industry as a
dependable, efficient, economical I
unit for feeding various materials |
In controlled quantities, and for 1
unloadingfrom bins, hoppers, *
storage silos and storage
piles.

* yy^
•Tailor-made (or th« application In alia and capacity
•All antl-frictlon — thla Includes Iho drlvo arms and drtva that!

bearings
• Hollers with roller bearings raqulra no (utura lubrication
• Replaccoblo typo high carbon waar bars for Iho rollcrs
• Flywheels on each andol drlvo shall provlda Inertia
•Adiuatabla stroke on all Feeders by uaa of a manual, easily

adjustableboltedon clampdevice
• Driven eprocket ring assembly bolted on flywheel and easily

maintained

•Seal strips on sldos and back-stainless steal and UHMW Plastics

KANAWHA
PHONE:

304/342-6127

MANUFACTURING COMPANY
P.O.Boi 1786PlantOfflco, 1520Nile SI, Charleston. WV 25320

FAX:

304/343-4113



EARINGS
AND

POWER TRANSMISSION PRODUCTS

THE LARGEST AND MOST COMPLETE STOCK
OF COAL MINE SIZES IN THE MIDWEST

fOufctf*
0CN°>*

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. Kenyon Rd.
• CHICAGO.IL
• CRAWFORDSVILLE, IN
• DANVILLE.IL
• FT. MADISON, IN
• 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. Kentucky Ave.
• MADISONVILLE, KY 398 W. Noel Ave.
• MARION, IL New Rt. 13 East

3839 S. Normal Ave.

1425 Danville Ave.

1250 N. Michigan Ave.
2330 263rd Ave.

1223 N. Broadway
2017 4th Street

312 State Street

(217)352-8550
(312)268-2100
(317)362-7227
(217)442-8800
(319)372-6611
(815)723-3446
(815)223-7800
(217)222-6168

(309)827-0436
(618)533-2741
(217)877-3400
(309)694-6214
(217)235-7151
(217)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.DAKOTA/ OHIO/ PENNSYLVANIA/ WEST VIRGINIA/ WISCONSIN /WYOMING
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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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PLM
for High Voltage Cable Couplers

e%CELLSA/

and 515 portable
'couplers with DURA-TUBE
rigid, nonbreakable EPDM

insulators.. .500 amperes.. .0-15,000 volts.
PLM high vollage couplers are specified worldwide for application in surface
and underground mining and porlable high voltage power cable applications.
415-515 couplers give superior electrical and mechanical protection.
Quik-Thread positive 2V? turn coupling collar eliminates mating problems
and makes safe. fast, easy connection.

* Watertight Construction * Corrosion Rosistant Aluminum Alloy
* Positive Built-in "First Make Last Break" Ground Connoction

* Lino or Equipment Mount Typos * Ground Chock Circuit Contacts

ELECTRICAL CHARACTERISTICS
No Compound With Compound

Maximum Vollago Phaso-to-Ground 5.5 kV. 9.5 kV
1 Minute Dry Withstand AC 35 0kVrms 45 0kVrms
6 Hour Dry Withstand AC 25.0kVrma 3S0kVrms
IS Minuto Dry Withstand DC 65 0kVaver 75 0kVaver
Corona Extinction Lovol 7.5 kV rms . 11.0kVrms
Basic Impulse Level 75.0kVcrest 95.0 kV crest
All tosts per IEEE Standard 48-1962

ADALET-PLM
Energy related products

4801 West 150 th Street. Cleveland, Ohio 44135
Phone: 216/267-9000

FAX: 216/267-1681

Division 0' I'd scon x t n/1 RCOMPANV

Ask lor latest
Bulletin
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I*
BRAKE

SUPPLY

HYDRAULICS • PNEUMATICS

LUBE EQUIPMENT • CLUTCHES
BRAKES • DRIVELINES • HOSE AND

FITTINGS • PACKINGS

AEROOUIP • Etl.il • BORG WARNER • CHAR.LYNN
CHELSEA • C. P. COMMERCIAL SHEARING • OENISON • EATON

FAWICK • GARLOCK • B F. GOODRICH • GOOD YEAR
GRESEN • HYDRECO • LINCOLN • MICO • MIDLAND

MUHCIE • PRECO • OUINCY • REVCO • ROCKWELL-STANDARD
SIMPLEX • SPICER • SUNDSTRAND • VICKERS • WABCO

4001 VOGEL ROAD EVANSVILLE, IN 47703
812-479-6831

24 HOUR SERVICE
800-457-5781

In Indiana: 800-782-4638TOLL FREE: 8<XM57-5788

COAL DEDUSTING OIL

ANTI-FREEZE OIL

We <an supply any viscosity oil to suit your
particular requirements.

24-hour service by transport truck

or

Shipped promptly by rail

CENTRAL PETROLEUM COMPANY

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

SALEM. ILLINOIS 62881

Equal Opportunity Employer



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
ManganeseSteelBushingsavailable anywhere.

Wescott Steel Inc.
425 Andrews Rd., Trevose, PA 19047 (215) 364-3636
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DU QUOIN D Q 1
IRON it SUPPLY SUPPLY COMPANY

COMPANY P. O. BOX 451

P. O. BOX 181 ROUTE 46-WEST

SOUTH WALNUT STREET TAYLORVILLE, IL 62568
DU QUOIN, IL 62832 PH: 217/824-9413

PH: 618/542-5477

FAX: #1-618-542-5470 FAX #1-217-824-3211

MINE, MILL it INDUSTRIAL SUPPLIES SINCE 1923 - 2 locations to sarva youl

Specializing in Mlna Lighting

Hydraulic it Ir dustrial Hosas

REPRESENTING THE FOLLOWING MANUFACTURES:

AEROQUIP CORPORATION • Hydraulic Hose & Fittings
ALEMITE • Lubricating Equipment
AMERICAN LOCK • Padlocks

BAND-IT • Banding &Clamps
DIXON • Hose Fittings & Clamps
FLEXAUST • Dust Hose

FLEXIBLE STEEL LACING • Flexco Belt Fasteners

GOODYEAR TIRE & RUBBER CO. • Industrial Hose & Skirtboard Rubber

HYDRAULICS, INC. • Live Swivels

KIMTEX BY KIMBERLY-CLARK • Shop Towels
KURIYAMA OF AMERICA • PVCHose

LAWRENCE INDUSTRIES • Conduit Hose

LINCOLN • Lubricating Equipment
LIQUID DEVELOPMENT CORP. • Selective Plating
LYON METAL PRODUCTS • Storage Systems
MURRAY • Hose Clamps
OCENCO • Lighting

Self Contained Self Rescuer

Splice Kits
PRIMROSE OIL • Lubricants

WHISK • Hand Cleaner
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In Central Illinois see

capItoT
MACHINERY

Sales • Rentals

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

FAST TURNAROUND TIME
FLAT RATE PRICING

Four Convenient Locations

Springfield
1-55 and Toronto Rd.

Springfield, IL 62705
(217)529-5541

Champaign
1-74 and Lincoln Ave.

Champaign, IL 61820
(217)3591671

Peoria
1 Capitol Dr.
E. Peoria, IL 61614
(309)694-1234

Rock Falls

West Route 30
Rock Falls, IL61071
(815) 625-8774
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CEWTRAL ILLINOIS j
PUBLIC SERVICE COMPANY

256

Illinois Coal

helping CIPS generate
electricity for you

Coal mining is hard work. And it's
important work, because the coal

trom Illinois' mines helps CIPS

make olectricily lor over 300,000
customers in central and southern

Illinois.

CIPS is committed to Illinois coal.

In 1991. CIPS boughl 3.5 million
tons of Illinois coal at a cost ol

almost 127 million dollars! In lact.

about 30 cents out ol oach dollar

you paid lor electricity wont to buy
coal.

Using Illinois coal is good for us
all. Coal has an enormous impact

on our economy. It helps support

jobs, busmosses. schools, even
communities! That's why. at CIPS

we work hard at supporting Illinois

coal and all it means to tho

people ol our stato.

So. (he next time you Hip a

switch, th.nk about where it all

begins .. , right hero ... in the
coal mines ol Illinois.



FLANDERS ELECTRIC OF ILLINOIS
1000 North Court St.

Marion, IL 62959

(618) 993-2681
FAX (618) 993-6081

MOTOR REPAIR

24 HOUR EMERGENCY SERVICE

COMPLETE MACHINE SHOP

VACUUM-PRESSURE-IMPREGNATION SYSTEM

AUTHORIZED WELDER REPAIR CENTER

SUBMERSIBLE PUMP REPAIR

500 HP DYNAMOMETER

ELECTRICAL ENGINEERS ON STAFF

2 SHIFT OPERATIONS

INHOUSE AC & DC DRIVE REPAIR

CONTROLLED TEMPERATURE BURNOUT AND

BAKE OVENS

17.000 LB. DYNAMIC BALANCER

IEEE 429 IMMERSION TESTED REWINDS

UNITY PLUS REWINDS

EQUIPMENT SALES

MAGNETEK

CENTURY

LOUIS ALUS

INDIANA GENERAL D.C.

UNIVERSAL

BENSHAW

SOLID STATE STARTERS

SAFTRONICS

SOLID STATE STARTERS

'D.suiDutec by Flanders ol Ind.an

SQGARE D

MOTOR CONTROLS

AC DRIVE SYSTEMS

CIRCUIT BREAKERS

PROGRAMMABLE CONTROLLERS

TRANSFORMERS

DISTRIBUTION EQPT.

GOULD SHAWMUT

FUSES

FUSE BLOCKS

TAYLOR WIRE DUCT

TOSHIBA

MOTORS

MOTOR CONTROLS

VACUUM EQUIPMENT

AC DRIVE SYSTEMS

PROGRAMMABLE CONTROLLERS*

VACUUM RETROFITS

SIEMENS*

Motors

DC Controllers

PLC's

FIELD SERVICES

FIELD ENGINEERING STAFF

AC & DC DRIVE INSTALLATION

PROGRAMMABLE CONTROL SYSTEMS

SWITCHGEAR RETROFIT

CUSTOM CONTROL SYSTEMS

FIELD BALANCING

VIBRATION ANALYSIS

AC & DC DRIVE SERVICE

FLANDERS ELECTRIC OF ILLINOIS

(618) 993-2681
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CENTRAL

ILLINOIS

STEEL CO.

MINE ROOF PLATES-MATS
P.O. BOX 78

CARLINVILLE, IL 62626
217/854-3251

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

Tim Millard
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CENTRIFUGAL SERVICES, INC.
5595 Highway 34 North

Raleigh,IX. 62977
PHONE: (G18) 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 EB-3600 Dryer
Used Rebuilt (Full Ceramics)

EB-Mocil.led Dryers EBWB DrVer
Used New

EBW Dryer VC"48B Dryers
Used 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 Noeils' Centrifllg3l SerVJCeS IllC.
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TRULY A GEAR LUBRICANT

DESIGNED FOR SUPERIOR
PERFORMANCE IN

HIGH HORSEPOWER EQUIPMENT

SALES OFFICES

KANSAS CITY, KS 913-422-4022

MARION, IL 618-997-2302

HUNTINGTON, WV 304-523-3716

WAYNESBURG, PA 412-827-3200

BALTIMORE, MD 301-368-5000

HELPER, UT 801-472-8708

CENTURY OILS

2140 88th Street

Kansas, City, KS 66111
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Coal Mining Company

Headquarters:

P.O. Box 1087

Marion, IL 62959

Congratulations to the
Illinois Mining Institute on their

100th Anniversary
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FOR YOU
WHO WANT

THE
BEST.

For You Who Want The Best
MADE IN U S A

CHANNELLOCK, INC., Meadviile, PA 16335
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•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

VC Series

•VC-48
•VC-56

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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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

c&> CINCO
V-/^ COAL INDUSTRY CONSULTANTS, INC.

P. O. BOX 4345

WHEATON, ILLINOIS 60189-4345

TEL/FAX: (708)858-8673
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GENERAL BELT SERVICE, INC.

(618)439-3718 Benton, IL 62812

COMPLETE BELT SERVICE

•Centrally located for Mid
west Service

•Vulcanized Splicing

• Vulcanized Belt Repair

• Rip Repair

• Belt Resizing, Winding

• Belt Installation

• Fully Insured

y\ *Pulley Relagglng onor off the system
• Over Twenty Years Experience with Conveyor Systems
•State-Of-The-Art Technology and Equipment

Let us Show You How To

Your Belt Budget!!

Call On Us For All Your Belt Needs!

Headquarters for

GOODYEAR TIRES

MINE TIRES

OFF-THE-ROAD TIRES

TRUCK AND BUS TIRES

INDUSTRIAL TIRES

Complete Lines of Auto —Farm —Truck Tires
and Tubes

Recapping and Repair Service —Highest Quality
Complete Road Service

•
BRAD RAGAN, INC.
(Nationwide Tire Service)
GIANT TIRE SPECIALISTS

430 North Dlrksen Parkway
Springfield, IL 62702
Phone: 217/528-5617

3805 N. Main

East Peoria, IL 61611
Phone: 309/694-3191
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...the coal mining industry's only
complete information source.

COAL is the only technical magazine devoted to
serving the North American coal industry.

COAL publishes news and in-depth features on coal
mining operations and technologies. Feature articles

encompass the scope of management, technology
and techniques, with case histories that offer proven

ideas adaptable to other coal operations.

Our highly-qualified circulation of nearly 25,000
surface, underground and coal preparation adminis
trative, operating and engineering decision-makers -
together with excellent editorial - makes COAL the

communication channel to coal producers.

For details on how to receive your own personal
copy ofCOAL, or for advertising information, contact

the circulation or advertising department at
29 N. Wacker Drive, Chicago, IL 60606.

(312)726-2802.
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We're Equipped
Producing coal safely is why
we stress the importa
operating the equip

correctly. At underg
surface mines, Cons
employees are train
know the best use of

equipment is its safe
Consolidation Coal Co.

Mid-Continent Region
St. Louis. MO 63141

(311) 275-2300
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SALES • RENTALS • PARTS • SERVICE

FOR ALL YOUR MINING AND COAL PREPARATION
EQUIPMENT NEEDS

CONSTRUCTION MACHINERY CORP.

Marion, Illinois 62959
PHONE: 618 + 993-2299

ILL. WATS: 800 + 642-6606

Allis-Chalmers Crushing & Screening Equipment
Kawasaki Loaders Dart Trucks Allison Transmissions
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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

Mattoon, III.
217-235-5669
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Terre Haute, Ind.
812-232-1351

Boonville, Ind.
812-897-3184

Percy, III.
618-497-8311
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When dependability is your objective
Continental Conveyor is your company.

I CONTINENTAL CONVEYOR
g AEQU-PMENT COMPANY INC

i-0 Bo. *cc • WMMM *i »»M • »\ti;tt*j<g
hiscocoumm
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THE WIDEST SELECTION OF

PERFORATED screens for mining

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

• Metals include carbon steels, stainless, abrasion resistant.

• HiLife™ 280 and a full range of specialty metals.
• HiLife Rubber-Flex, Urethane-Flex, Rubber-Clad and

Urethane-Clad wear resistant screens.

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

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

• Competitive pricing; on-time delivery.

Call or write for our free catalog,

complete with technical data.

MANUFACTURING CO

P.O. Drawer 507 • Carbondale, PA 18407

1-800-USA-PERF 1-800-LAU-PERF (US and Canada]
FAX 717-282-4627
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Compliments of

COURSON CORING & DRILLING

R. R. 1 Box 38A

St. Peter, Illinois 62880

INDUSTRIAL
=f://=f.*

LIFT TRUCKS • SCRUBBERS • AGVS

I SPECIAL MINE SERVICES West Frankfort, IL 618-932-215!
IcROHH BATTER! MFG. CO., Fremont, OH 43420, 419-334-7181

AUTHORIZED MINE PRODUCTS DISTRIBUTOR
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Dependable Mining &Safety
Supply Products

Koehler Lighting Products • FemcoCommunications• Fletcher OEM Parts
General Monitors Methane Monitors • Industrial Scientific Gas Detectors

Draeger Breathing Products • Johnson Filtration Products • Kennametal Bits
Lee Brakes• Redbird Chain • Saftronics Controls• Safety Products • UST Chain

Quality Penn Machine Gear Parts
and Rebuild Services

National Mine

Service Company

Mining &Safety Supply Division
800 N. Bell Avenue. Suite 110

Building VI, Carnegie. PA 15106
(412) 429-0800 • FAX (412) 429-8120
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Danville Steel
A division of

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

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

Steel Distributors
STRUCTURALS

PLATES

BARS

SHEETS

Steel Fabricators
STRUCTURAL • ORNAMENTAL

MISCELLANEOUS
ENGINEERING AND DETAILING

"Serving your needs in these locations"
DANVILLE, IL CHAMPAIGN, IL

217 431-3217 217 352-4707

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

KOKOMO, IN
317 459-8066
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Broderick & Bascom
As a long time, well established wire rope

manufacturer, Broderick & Bascom has been a

traditional source of quality product for all areas of the
mineral mining market. Our ropes, using specially
selected wires and fabricated throughout under
controlled conditions, are intended to fill a wide range
of difficult applications.

Wire ropes offered for surface mining, whether for
installation on draglines, shovels or other processing
equipment, are always designed to deliver superior
performance.

Underground mining operations place unique
demands on wire rope and again Broderick & Bascom
has the product capable of enduring such stresses.
Drawing on the experience of many years, we are able
to manufacture ropes with the desired combination of
wear, fatigue and vibration resistance and the strength
needed for your service requirements.

You can depend on Broderick & Bascom, a name
long associated 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



DENVER EQUIPMENT
Serving the mining Industry for over 60 years.

WE PROCESS IT... WE PUMP IT...
Flotation Cells • MIL™ Prop Agitators

• Thickeners • Attrition Scrubbers

• Blungers • Spiral Classifiers
• Lime Slakers • Vacuum Filters

• Thermal Heat Exchangers
• Laboratory Equipment

WE CONTROL IT...
• Particle Size Analyzers

• X-Ray Fluorescent Elemental
Analyzers • Process Control Systems

• Hard Metal Slurry Pumps
• Hard Metal Gravel Pumps
• High Performance Sump Pumps
• Rubber Lined Pumps
• Diaphragm Pump • Dredge Pumps
• Underwater Dredge Pumps

YOU PROFIT...
Mineral Processing Is our business
not just the design and supply of
equipment, but our complete commit
ment ot all phases of your project.

For more Information about the DENVER™ difference contact
DENVER'S Local Representative:

For Southern Illinois: For Northern Illinois:

Mike Laffey Les Wolfe
Laffey Equipment Co. Les Wolfe, Inc.
8507 Mid County Industrial Dr. 448 Jervey Lane
St. Louis, MO 63114
Tel: (314) 427-7414
Fax: (314) 427-7738

ey
Bartlett, IL 60103
Tel: (708 289-6454
Fax: (708) 289-6463

IDUKSNE
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

%
M

P

G

manufactured bv duouesne mine supply comrany

two cross street pittsburgh. pennsylvania is2o0
phone (-112) 821-2100

qua.ity mine products - since 1919 ^^^T
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"THE CHOICE"

Thecompany you choosefor wire rope andstrand will
affect your productivity, your efficiency .. your bottom
line.

Make the right choice: Choose the company that can
provide you with the right choice for every application
from the smallesthoistropes to the largest dragline .. .
that supplies theexpertise to make the right choice for
each application ... andprovides thetechnical support
to assure that the choice will produce the best perfor
mance possible.

6-STRAND mining ropes

8-STRAND mining ropes
TUF-KOTE™ polymerJacketed/impregnated ropes
TUF-KORE" mining ropeswitn TUF-KOTE "|WRC
FLEX-X* compacted wire rope
STRUCTURAL STRAND PENDANTS lor any application
WIRE ROPE PENOANTS

The choice is WRCA - offering you morechoices for
every application and more expertise to help you make
the right choice every time.
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MADE I

WRCA
WireRcpe Corporation of Aroenca. Incorporated

P.O Ecx288.St.Joseph. MO fl*W2 (810(235-0287



THIS COLUMN FLOTATION UNIT
PAID FOR ITSELF IN 90 DAYS.

And here's why.
You're probably already con

sidering column flotation. Maybe
it's thespace savings. Maybethe
higherefficiency andhighergrade
product. Maybe you just can't see
repairing your mechanical units
one more time. Whatever the
reason, you know that column
flotation makes good sense.

You could probably build your
Own.And it would probably
work. But it wouldn't work like a
Flotaire from Deister.

Ten years of R&D.
Column flotationisn'tas easy

as it looks. We know, because
we've spent the last ten years
perfecting it. Our first units
worked, but ten years later they
work even better. In fact, one
largecoppermine, nowusing the
Deister column, told us that it
paid for itselfin 90 days. They've
ordered eight more.

Start-up support
from day one.

And when your Flotaire is
ready for start-up. a real, live
person will arrive to assist. Your
Deister representative is someone
who has specialized for
years in your mineral,
and knows the Flotaire
insideout. He'll get you
running at peak capacity
right now.

The DeisterConcentrator Company. Inc.
P.O. Box 1. 901GlasgowAvenue. Fori Wayne. Indiana46801. (219)424-5128.Telex23-2428. Iclefax219-420-3252.

iA.TmA. Sala International AB .- ioo ,:.i.sw«Mn-iw »46/224-13220-Teio. 7536 SAtAS-T.i.iax -46/224.i69so
' ticonsoo lor manufacturing and salos ol Floiairo in many countries oulsido NorlhAmerica.

Patented worldwide withadditionalpatentspending.
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Proven results
with Flotaire.

We have over 40 Flotaire units
operating around the world.
Nobody else has built and
installed anywhere near that
number. And they're floating
copper, coal, phosphate, lithium,
gold, sulfur, silica, lead, and
moly. It's no boast to say that we
know more about column flota
tion than anyone.

So don't kid yourself that
building your own will save
money. Maybe a home-made unit
will cost less than a real Flotaire
up front. But nothing is expensive
when it pays for itself. Call
Deister now and get the whole
story.



Get up to 20% greater
processing capacity without

giving up separating
efficiency.

Silicon carbide ceramic overflow pipe liners
available.

Silicon carbide ceramic involuie leed heads.

Thanks to the new Deister HP

27 Series Cyclones, you can boost
your processing capacity by as
much as 20% — without losing separating
efficiency.

The secret? Deister uses an involute feed

configuration that reduces the extreme
turbulence found with traditional 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 aubidc inlcl adaptor liners available.

If offers ceramic-lined feed
' \ ~~^~ adaptors and overflows. All

cyclone sizes are available
with ceramic lining, and urethane-lined
cyclones are offered in 10" and 14" inside
diameters.

In addition to the new HP Cyclones.
Deister will continue to service and stock

parts for its complete line of traditional
classifying and HM Cyclones.Callor write us
for additional information.

Deister HP 27 Series. Available in 10", 14",
20". 24", & 28". A new twist in cyclones.

DEISTER
The Deister Concentrator Company, Inc.

RO. Box I. 901 Glasgow Avenue. Fort Wayne. Indiana 46801
1219) 424-5128. Telex 23-2428

Telefax 219-420-3252.
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DUNN
Gets
Right
To The
Source.

AN EXPERIENCED APPROACH

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

DUNN CORPORATION
Engineers, Geologists, Environmental Scientists

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

Regional Office locations:
Albany, NY; Atlanta, GA; Buffalo, NY; Concord, Nil;
Harrisburg, PA; I'arsippany, NJ.

Subsidiaries:

DUNN-liebre Dolbear, Denver, CO; New York, NY.
DUNN-Standard Engineering, Albany, NY.
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Connellsville's
been raising
production

Since

MINE SLOPE EQUIPMENT

Mine Slope Hoist Systems

Slope Hoist & Controls

Catenary Rope Supports

Barney Cars

Surface & Mine Level Turnouts

Slope &Knuckle Roller Assy's.

Vertical & Horizontal Sheave Assy's.

Hoist House & Foundations

PORTAL SHAFT EQUIPMENT

Mine Portal Elevators

Emergency Escape Systems

SUPPLY SHAFT EQUIPMENT

Shaft Steel &Guide Systems

Man & Material Cages

Man &Material Cage Counterweights
Landing Chair Systems

Headframes

Headframe Sheaves

Service Hoist & Controls

1901

PRODUCTION SHAFT EQUIPMENT

Shaft Steel & Guide Systems

Production Skips & Scrolls

Surge Hoppers

Plate Feeders

Skip Measuring Hoppers

Skip Load Chutes & Gates

Dump Cleanup Skip Systems

Mine Car Trip Feeders

Mine Car Scales S Car Stops

Mine Car Rotary Dumps

Headframes

Headframe Sheaves

Skip Hoists & Controls

Equipment That's Engineered, Manufactured and Installed to Fit Your Needs.

Connellsville CorporationTTu
CONNELLSVILLE. PA. 15425 :n PHONE (412) 628-8000
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DURAUNE INC. 615 WASHINGTON ROAD PITTSBURGH, PA. 15228

> HSAVY DUTV^CHUrS UNINO <

A brasi on & Corrosi on Resistant

Lining Materials

(412) 563-3122

*NN/^^ / 3CALAKT\ ^F\ •

V5w^&l3w
l>n«n«)3lT O. jP^tJBBiltJ f

fHaalprof 0T1]P Air

P. O. Box 283

McLeansboro, IL 62859
Bus. 618/643-2588 Res.

Gary Bruce
President

618/439-4517
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silent deopcut visibility was i
our patented "pass through" mainframe
scrubber ducting which permitted dust
suppression without Increasing machine
height or restricting convoyed material.
745,000 - raw tons produced in severe
conditions by one 2810 during 12 con
secutive months production. Scam height
averaged T and contained a 20" binder.

'•/.'•• ".r; i.:.. "i ink you fbi !• •
ui : - E1MCO 2810, As i

c istdm •. :. Ov m •i nothing
lite :h" machine; .'•'-• lha bos! on xhi

market,"
The 2810 is only one of the many quality and

highly productive EIMCO products which now
Includes the "revolutionary* 28101. scrubber-radio

oontlnuous miner with 30" oyerall height.

EIMCO
A Tamrock Company

2030 Ploasam Wilkjy Road • Fairmont. VW26554 • 304063-7700• TELEX: 62895344
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Take a look at our..

JEFFREY l^gSK MINERS

♦ 38H" to 155" Mining Range
♦ 500 hp Chainless Cutter Head

♦ Dual Drive 100 hp CLA Gathering Head

♦ All Gear 100 hp AC-DC TVaction Drive
with AUTOCONTROL

♦ 36" Wide Conveyor

•f Dust Collector and Radio Control

Call us for details at (614) 297-3123

JEFFREY DIVISION of Indresco Inc.
274 E. First Ave. ♦ Columbus, OH 43201 U.S.A.
FAX: (614) 297-3666

Jeffrey mm
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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

3649

goodman
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ESKENAZI & FARRELL

ASSOCIATES

175 W. JACKSON BOULEVARD

CHICAGO, ILLINOIS 60604

(312) 939-1664

• • •

^STRUCTURAL ENGINEERS TO THE

COAL INDUSTRY"

Track-type tractors 60-770 HP
Scrapers-Loaders-
Trucks-Backhoes
and more. Quality
Cat equipment
for overburden
removal, haul road

maintenance, loading & on-site transportation.

Engines for pumps, electrical generators from
70-6000 HP and from 36-4910 Kilowatts

Sales • Service • Rentals

YOUR CATERPILLAR DEALER

Fabick Machinery Co. • Marion, IL • 618-997-1881

Caterpillar, Cat and [H are trademark ol Caterpillar Inc.
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RipStop — the toughest name
in mine ventilation fabrics
Introducing the perfect complement to
Peabody ABC RipStop for MlneVent8 tubing
.„a new RipStop designed specifically for
brattice cloth applications!

With heavy denier yam bordering every
square inch, our VENTATEX6 RipStop
laminated fabrics provide higher tear
strength at a lower cost than conventional
woven base fabrics.

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

For a free sample of the toughest fabric in
the game, contact Peabody ABC today.

P.O. Box 77, Warsaw, IN 46580

Peabody ABC Phone 219-267-5166
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THERE'S
NO STOPPING US.

America'smajor industries

depend on us

to deliver on time

and often on short notice

over 800 name brands

and 40,000 different products.

So the whole notion

of stopping is something

we just never consider.

FAIRMONT
iSUPPtyCOMPANY

P. O. Box 1388. Ml. Vernon. IL 62864 (618) 244-5344
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Mvcr
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 ofblending cod
• Transloading capability up to 4,000 tons per hour
• Knowledgeable andexperienced staff to provide you with

premier customer service

• Close proximity to Illinois, Indiana, andKentucky cod 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 Bluff Road, P.O. Box 742
Pax: 918/582-8421 Mt. Vernon, IN 47620

Telephone: 812/838-5531
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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.

anstcd
VR/Wenon-Lexington
lilse road, lexington. kenlucky 40575

606-252-1431
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PRODUCTS FOR THE

MINING AND TUNNELING

INDUSTRY

I | Lokset resin anchor systems

! | Tekfoam cavity fill

U Airtite stoping coating

U Chemical grouts

EU Tekseal pumpable ventilation
seals

Local Sales Contact:

Mike Musko Tom Williamson

Marion, IL Madisonville, KY
(618) 997-3970 (502) 249-9400

The right chemistry for construction and mining

Essa

^A BURMAN CASTROL COMPANY

Fosroc loc.

Celtite Mining S Tunneling Division

150 Carley Court

Georgetown, KY 4032-1

Tel: 502-863-6800

Fax: 502-863-6805
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Frontier-Kemper
Constructors, Inc.
Heavy Civil & Mining Construction

SHAFT SINKING

RAISE BORING TUNNELING

MINE DEVELOPMENT

GROUND FREEZING
P.O. BOX 6548
EVANSV1LLE IN 47719-0548
812-426-2741
TELEX27-2141 FAX 812-428-0337
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COAL PREP
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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.

ROBERTS & SCH^E. -
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PRODUCT INFORMATION

KWIK-LOKWEAR
RUNNER

Cntog187-17

Baseweldsto
wearsurface

Varietyofshapesmailable
to match thecontourof
virtuallyanywearsurface

Compactsize makes
replacement inthe
fieldeasy.

Posititedouble-
dovetail lock

Easily-replaceable runner
locks onto base.

TbugbESCOcastalloys
figbtabrasion.

Mechanically-attached wearprotection system;lowcostplus
easyreplacement ina widevariety ofapplications.

ESCOCORPORATION
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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.

We offer solutions

iHANSON
ENGINEERS

VZtgZZ. INCORPORATED

geotechnical, structural & transportation engineering
• environmental/waste management • materials

testing • hydrology/hydraulics • wetlands

(217) 788-2450
Springfield, Peoria and Rockford, III., and Reston, Va.
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TIRE COMPANY, INC.
"KEEPING THE COAL INDUSTRY"

OF AMERICA'S HEARTLAND ROLLING

HARRISBURG
Rl 45 SOUTH

618-252-8638

LET US RETREAD

YOUR FOAM-FILLED TIRES

Complete Line Of QOODfYEAR
Off-The-Road and ^m^-w mm
Underground Tires WIIU •
24-Hour On-Call Service

Experienced Sales & Service Force
State-of-the-Art Trucks & Equipment

» Complete Tire Recordkeeping System
Bandag Retreading & Tire Foam Fill

MARION
NEW RT 13W

618-997-6381

CARMI
610 E. MAIN

618-382-2349

EVANSVILLE. IN • VINCENNES, IN • NEWBURGH, IN • HENDERSON, KY
OWENSBORO, KY • CENTRAL CITY, KY • HOPKINSVILLE, KY
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Peabodv
• COAL COMPANY#

in

Yesterday
Peabody Coal Company was born in
Illinois over 100 years ago. By 1895,
the cornerstone was firmly laid with the
opening of Peabody Coal's first mine in
Williamson County. More Illinois mines
followed...and still more mines opened...

Today
Peabody's Illinois operations ship 10
million tons annually. The men and women
who mine, process and sell Peabody's
Illinois coal come from a proud tradition,
dedicated to quality products delivered at
a competitive price.
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Sigma Industries

SIGMA 'M' SERIES
HEAVY DUTY

AIR CONDITIONING EQUIPMENT
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^ Sigma Air Conditioning Inc.
449 West Wrighlwood, Elmhurst, Illinois 60126
Phono (708) 941-0103 FAX (708) 941-0108
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TIMBER

BUYER OF LUMBER AND TIMBER PRODUCTS

RODNEY ZETTLER

R.R.#1

SCHELLER, IL 62883

Bus. (618) 625-6789 Res. (618) 625-5601

GUNTHER-NASH

MINING CONST. CO.

MINING INDUSTRY CONSTRUCTION

UNDERGROUND—SHAFTS, SLOPES, TUNNELS

SURFACE—PREPARATION PLANTS, CONVEYOR

SYSTEMS, BUILDINGS, HEADFRAMES,

ETC.

2150 KIENLEN AVE.

ST. LOUIS, MISSOURI (314) 261-4111
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1AULEY 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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GENERAL ELECTRIC

ST. LOUIS SERVICE CENTER

(314) 349-6100
— 24 HOUR EMERGENCY SERVICE —

2455 CASSENS DRIVE • FENTON, MO 63026

WEEKENDS AND HOLIDAYS

(314) 791-5216
Fendall Cole

Tom Kluempers
Dave Roberts

John S'rtek

Paul Elkovich

Karl Carey
Paul Poley
Willie Beck

Walter Seebach

Manager Business Development
Senior Sales Engineer

Manager Power Generation
Customer Service Specialist

Shop Manager
Electrical Services

Mechanical Services

Turbine Engineer
Supervisor Materials

(314)892-1987
(314)631-7453
(314)861-2607
(314)225-6433
(314)849-8478
(314)671-8551
(314)285-7293
(314)389-1064
(314)644-1633

O GENERAL MACHINING

D COMPRESSOR OVERHAUL

O WELDING

O DYNAMIC 3ALANCING in shop'on sile

D DRAFT FAM3LOWER REBUILD

D ON SITE VIBRATION ANALYSIS

• ON SITE MACHINING (Journals, Shafts)

D MINE MACHINERY OVERHAUL

0 GEAR REBUILD

0 STEAM TURBINE OVERHAUL

D HEAT EXCHANGER REBUILD

O BEARING RE-MANUFACTURE (Rebabbiting)
• NON-DESTRUCTIVE EXAMINATION

O HEAT TREATING

0 RANDOM MOTOR REBUILD.CORE LOSS

D AC MOTOR REWIND* CLEANUP

D DC MOTOR* GENERATOR REWINDING

D COMMUTATOR REPAIR/REBUILDING

D TRANSFORMER REWIND

D TRANSFORMER OIL TESTING/FILTERING

D PCB DISPOSAURETROFILL

• SWITCHGEAR TESTING

• NEW MOTORS

• MAGNETIC COUPLING REPAIR

D MOTOR REDESIGN 4 UPGRADE

D GE GARD INSULATION SYSTEMS/COILS

D DYNOMOMETER REPAIRS

• SELECTIVE MAINTENANCE SURVEY

WE REPAIR All ALANUfACIURERS. A'.ODEIS AND SIZES

GENERAL ® ELECTRIC FAX: (314) 326-1023 or 1-326-1023
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MEN
"•WORK!

(Yours &Ours)
Gooding people work
hard to keep your
people sup- |
plied with *8
the mining op&j*
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
Daycos mining products.
Hose assemblies—couplings
MM —-i-ift featuring the
mmSmmaXhU unique Dayco
Stecko' coupling system—and
the newest addi- ^>
tion to the Dayco
coupling line,
Bite-The-Wire. Dayco

if j^ coupling machines
.fiL.Wt' and power transmis-
/.^r' sion products, too.

And you can depend on
Gooding design, installation

and service experts to
help solve your

mine equipment
problems.

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

Gooding Rubber Company
1200 S Blakely St 411 E. Plamfleld Rd.
Benton, IL 62812 LaGrange, IL60525

618-435-8104 312-354-2270

Dayco, mining products
as tough as the men and
machines ___--»-*

RES DAYCO
Service... our first consideration for more than 50years.
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GEORGIA IRON WORKS

Wherever you find the world's
toughest slurry pumping jobs, you'll find
GIW Solids Handling Pumps

GIW* was established in 1891 and
began buildingpumps (or the Florida
phosphate industry m 1914 Today GIW
solids handling pumps serve many other
major mming industries throughout the
world

Every GIWpump is designed and buift
to handle the toughest materia), day in
and day out. with maximum reliability and
minimumoperating costs That's what is
needed m the m.nmg industry, and that's
whyGIWpumps are workingevery day -
m the phosphate, iron ore. copper, mckd.
molybdenum, coal, power, dredge, and
sand and gravel mdustnes

Think ol it —reliable service to over
20 basic mining industries on six
continents Thai'sdependability—GIW
DEPENDABILITY -tor over two-thirds
ot a century'

jeiiil.

GIW INDUSTRIES, INC.
5000 Wrightsboro Road
Grovetown, Georgia 30813-9750
(706) 863-1011 Telex 545-457
(FAX) (706) 860-5897
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FLETCHER

J. H. Fletcher & Co.
Congratulates

The Illinois Mining
Institute.

filMMm j. h. FLETCHER &co.
Box 2187

Huntington, WV 25722-2187
304/525-7811 Telex: 886-411

MINING EQUIPMENT

(J
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FOR ILLINOIS
COAL OPERATORS,
COAL PREPARATION
MEANS
ROBERTS & SCHAEFER!



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

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

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

:rts & schaefer

120South Riverside Pima •Chicago. IL 60606• PR 312-236-7292
2790 Mosside Blvd • WilliamPonn Plaaa • Mcnroeville. PA 15146 • Ph 412/373-8020

The InternalionalCenter • 5225 WileyPost Way• Suite 300
Salt Lake Cily.UT 84116-Ph 801/364-0900



OWERS

NN'NE

P. O. Box 133 Christopher, IL 62822
(618) 724-4967

"Drill Steel Manufacturers"

DRILL WITH THE GOLD ROD - 'Be Careful Buddy"

TOM TOWERS
President

310

RICK TOWERS
Vice President



HYDRAULIC CVLIUDERIHUSCLE HTTHE PUSH OF H BUTTOD

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 as stan
dard. Explosion proof through 3 HP. • Any cylinder bore size 2" and up. • Pres
sures to 1500 PSI. • Any stroke length. • Mounting configuration to meet appli
cation needs, i.e. fail safe, gravity return, hand pump for emergency operation.

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

For further information contact:

fluid power speciausTS

P.O. BOX 266 • 1890 MANCHESTER RD

WHEATON, ILLINOIS 60187 • PHONE: 708-653-0031
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Krebs Cyclones for
all your coal preparation
requirements.
Krebs Cyclones offer reliable, low maintenance
performance for all Classifying, Heavy Medium,
and WaterOnly applications.
Krebs' experience and reputation are your
guarantee that Krebs Cyclones will make the
separations required to give high recovery of
your coal values and assure the profitability
of your coal preparation system.

1205 Chrysler Dr., Menlo Park, CA 94025 1^ ^J
Tel: (415) 325-0751 FAX: 415-326-7048 "^^^

Cable: Krebsengrs-Menlo Park EN GIN
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HAUHINCO
HIGH PRESSURE PUMPS

Midwest Service Center

Rt. 5, Box 21
Marion, IL 62959

Phone (618) 993-5399
Fax (618) 993-8403

Hmiliiimn

313



/dXMTS MA1HTEKANCE TECHIilCAL SERVICES ••td—M^M P° 8°' ?iS6
/^\A DIVISIOM Of S0WW.I1 A!ID ASSOCIATEsTnicT^TT^nW ST.LOUIS.MO.63117
• • (314) 863-8318

(314) 726-0357 FAX

DESCRIPTION OF SERVICES

-MT5 provides alignment consulting services on rotating and reciprocating equipment
using the OPTALIGN . TURBALIGN .and PERMALIGN Laser/Computer assisted systems.

-Shaft alignment for single and multiple coupling machinery trains.

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

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

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

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

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

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

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

-Plant rotating equipment alignment surveys.

-Other Services:

Vibration Analysis and Balancing.
Ultrasonic Detection.
Infrared Thermography.

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

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

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

-Fluid drives.

-Boiler feed pumps.
-Ball mills.

-MG sets.

-Air clutches.

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

AVAILABLE 24 HOURS PER DAY
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Eddytherm®
The Professional Bearing Heater

• AUTOMATIC DEMAGNETIZING

• INDEPENDENT DEMAGNETIZING

• TIME CONTROL

• TEMPERATURE CONTROL TO 240° C

(465° F)
• TEMPERATURE HOLDING
• INSTANTANEOUS DISPLAY OF ACTUAL

TEMPERATURE

Eddythorm#tx
Forobjects up to 25 lbs.

Eddytherm«1-6
For objects up to 90 lbs.

£g§ffi£a!i9fl®
3-Step Spindle Al gnment

~ J^-3 «— r-—
r JsIILA &h

" . .

Chacai Hunan ol *aja

Givat Imal alignment movea

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

• No "MASTERS"required!

• Battery powered totally sale Class 1 Laser.

• Accesories lor horizontal and vertical spindles.

315

EtWythormNx
For objects up to 860 lbs

PRECUT SS304 SHIMS

FOR MACHINERY ALIGNMENT

A

REPRESENTATIVE:

BOWMAN & ASSOCIATES INC
PO BOX 9186
ST LOUIS MO 63117
(314) 863 8318
(314) 726 0357 FAX



®gfe_•&«.«£.©

The Laser Shaft Alignment System

£KJ
::i- op ig =-i

@®o®

[M».0001
[g^-0-0-0]

0 0001
§ 0ftftl

PROLONG THE UFE OF BEARINGS AND SEALS

REDUCE VIBRAVON 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 at

the leet.

• Battery operated and portable.

• Easy to use, one size fits all.

Also available in INTRINSICALLY SAFE version

_i:~.~(^©fffiB

The Laser

MONITOR
For "ON-STREAM" machinery

'7777777T7 77777

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

<s

... SP

irimmn

} ) 1

J
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Machinery Train
Alignment System

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

data

• Built in printer

OTHER PROGRAM CARDS SOON AVAILABLE:

PERMALIGN* Monitoringof positional changes

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

FFT VIBROSPECT*Vibration analysis

PARALIGN* Measuring ol parallelity.



Only Helwig offers

Red Top Brushes

Constant Pressure
Brush Holders

Helwig Quick
Disconnect
Terminals

A I HELWIG
CRRBON

PRODUCTS, IMC.

8903 W TowerAve.• Milwaukee. Wl53224-0400 • 414/354-2411 • FAX 800/365-3113
Customer Service: 414/354-0886

SPECIALISTS IN FLUID POWER,
POWER TRANSMISSION

AND PUMP APPLICATION ENGINEERING
FLUID POWER - Denison, Rex Roth, Westinghouse Air Brake
POWER TRANSMISSION - Stephens- Adamson, Dodge Mfg.

Co., Jeffrey, Browning Mfg. Co.
PUMPS - Peerless, Worthington, Marlow, Warren Rupp

1221 Hulman Street
Terre Haute, IN 47802

812-232-0156

1701 North Heidelbach Avenue 3192 North Shadeland Avenue
Evansville, IN 47711 Indianapolis. IN 46226

812-425-1657 317-541-1500
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Longwall Shield
Support Systems

and

Hetronic® 200
Electro-Hydraulic

Controls

HEMSCHEIDT
CORPORATION

115 Industry Drive • P.O. Box 500 • Pittsburgh, PA 15230
412-787-7130 • Telefax • 412-787-7786
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(@JlTI
MARLOW PUMPS

Sm
Oe

PETTIBONE

¥bobcot

SULLAIR
rotary screw
compressors

4RINDEX
submersible

pump3
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Backhoes

Pumps
Cranes

Ringers
Towers

Loaders

Cary-Lifts
Compressors

Manlifts

Mats

Generators

Air Tools

Welders

Buckets

Pickers

Vibrators

9°
the

way
ennesSey-
Forrestal

Machinery
Co.



ttfCgood/year Petter Supply Co,

AND

. . put the combination to work for you!

Conveyor &
Elevator Belting

Backed by..
. System Analysis

. Installation

. Vulcanizing & Stringing

. Fabrication & Repair

. Large Inventory Support

It's like having a belt factory next door

POWER

TRANSMISSION

PRODUCTS

INDUSTRIAL

AIR AND MULTI-PURPOSE HOSE HOSE MATERIAL HANDLING HOSE

CHEMICAL TRANSFER HOSE

FOOD HANDLING HOSE

BLAST HOSE

HYDRAULIC DREDGING

PETROLEUM HOSE

TANK TRUCK

DOCK HOSE
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• Vibrating Feeders
• ELIPTEX" heavy-duty standard
and custom-designed feeders
• New VAREX SR Variable Rate Feeders

• Vibrating Screens
D VIBREX" inclined, I : ELIPTEX*
horizontal, • GYREX* 4-bearing
inclined, ! ! extra-heavy-duty
scalping and custom-designed screens

D Coal Processing Equipment
I ELIPTEX" dewaterizers, VIBREX

scalping and sizing screens
• Car Shakeouts

D Heay-duty cartop shakeouts and
• limited-duty trackside shakeouts
for coal, ore, and chemicals
• Crushers and Plants

• Jaw, • cone, I J impact, • hammermill
and [Droll crushers and I I portable crushing
plants

D Conveyor Idlers
• TUFFGARD* Urethane Wear Products
• TUFFDEX" Modular Urethane Screen
Panels

Hewitt (@) Robins
HEWITT-ROBINS CORP.

Box 23227 270 Passaic Ave
Columbia SC 29224 Passaic NJ 07055
803-788-1424 201-777-5500

321



601 South 10th Street

Ml. Vernon, 1162864
Phone (618) 244-5353
Fax(618) 244-5697

SERVING INDUSTRY FOR OVER 44 YEARS WITH QUALITY PRODUCTS,
SERVICE ANDA "COMMITMENT TO EXCELLENCE".

Bearings --Oil Seals -- Lubricants
Power Transmission Equipment
Electric Motors and Gear Motors

A.C. andD.C. Variable Speed Drives
Complete Conveying Systems
GOODpYEAR Conveyor Belting &Hose

Chicago Rubber Products Group locatedat:
4643 West I38tb Street. Crestwood. It. 60445 - Pbone (708) 396-2212 - Fax (708) 3964)735

YOUR ST. LOUIS PUMP HOUSE
534-3100

Pumps for any application:

WORTHINGTON • PEABODY BARNES

SUNDFLO • ECO • WILDEN • TUTHILL

FYBROC • GALIGHER-ASH • FMC

ROPER • GRUNDFOS

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



Toughest Motors
On The Block.

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

• Brake and clutch options are available.

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

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

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

• Efficiency equals quietness . .. Quietest motor on the stand.

w»
calltoLl.™e,o.„»„, HYDRAULICS, INC.
1-800-323-7298
In Kentucky, call 502-885-1110 B||| Bryaf) QM
For rapid response, TOLL-FREE FAX gox ] 137
1-800-635-2949 or 502-886-8462 Hopkinsville. KY42241
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Williams

/. H. Williams Industrial Products
Providing Quality Hand Tools to the Coal Mine 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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Put an end to

costly concrete stoppings.

V
•

— ^^
TmU

"41
1

• 1 H

i
1 JA

_ «d
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 showing
our full line of products for the
mining industry.

Jack Kennedy
Metal Products & Buildings, Inc.
P.O. Box 38 raylorvllle. Illinois 62568
Phone (217) 287-7231 • FAX(217) 287-7232
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THREE MINING DIRECTORIES
THAT COVER THE ENTIRE U.S.

A 'National Directory Set"
on a regional basis.

OYER 5.500 MINE AND QUARRY LISTINGS
IS THE THREE DIRECTORIES. INFORMATION
UPDATED WITH EACH SEW ISSUE. A "MUST-

IE YOU SEED MINE ISEORMAIIOS

Northeast & Midwest j
Minine Directory

C0NNECTICU1
DELAWARE
ILLINOIS
INDIANA
IOWA

KANSAS
MAINE

MARYLAND
SIISSICIHSI IIS

MIC UK. I V

SIINNES011
NEBRASKA
NEW IIIMPSIIIRI
NEW Jl RSI 1

NEW YORK
OHIO

OKLAHOMA
PENNS YLI ASIA
RHODE ISLAND
VERMONI
WISCONSIN

Southeastern States |
Minim Directory

ALABAMA
IRKANSIS

FLORIDA
OEORIil. i
KENTUCKY
LOUISIANA
MISSISSIPPI
MISSOURI
NORTH CAROLINA
SOUTH CAROLINA
TENNESSEE
VIRGINIA
WEST VIRGINIA

Wentrn Sulci Mlnle; »

Oecrilon Olreclory 1/ ISA I

IRl/ON I

CALIFORNIA
COLORADO

IDAHO

MONTANA
NEVADA

NEW.MEXICO
NORTH DAK01 i
ORICKIV
SOI III DISC 11 l

TEXAS I I HI
WASHINGTON
WYOMING

. White page listing ol mines
and advertisers by state

• Complete "Yellow"page section
for advertisers - categorized by
products and services

• 5" x 9" - spiral bound
for easy use

• Operating mine &quarry listings
for gold, silver, coal, granite,
limestone, talc, alumina, feldspar,
lead, zinc, copper, iron, phosphate
rock, and most other minerals

~= (iAI.AllA MINK NO. 50 I

cZ^ kirr McCtt toil t nip.
._„.. Cunliel: PctC! I lilt
|3Tt„ Addrru: P o Ho* 2S96I
2r±~ Oklahoma City. OK 'JI2S

Phone: (hIBI :6SA!ll
|«" No. ot Employee*! 504
revs Operation: Underground
=t— Oummndilt: ( seal

VUICAN M4TIRIM COSIPAM

The Least expensive. Most

complete I Most widely used

Directory in the industry, with a

PatentCompany Section a Easy
way to find the mine listing by

using only the owners or operators

name. Slate Maps by County,

showing the Principal Producing.

' Locations within the county.

s—.>Q—" iY«ll«.»l
vdoinwlll*
emtwneie
«•,,. --.'•.. S, 1,1*

ORDER YOUR DIRECTORIES TODA Y!
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Miners /Vena

P.O. Box 5694
Boise, Idaho X.I705

With a Bi-monthlypublishing date, theMINERS NEWS
is able to develop stories ofinterestand
in depth on allfacets ofthe mining industry
and also report on current happenings• people.

:.•;; products, legislation, production. The MINERS
NEWS provides more than a superficial view
ofevents in the mining industry. The MINERS

.-. NEWS develops articles in a magazine style without
the high cost of a magazinefor subscribers and

]\7/?WS advertisers. The .MINERS NEWS, through a
j\ t- fyJ .......... subscriber and a hulk mail base reaches

all levels of the mining industry - mining
companies, geologists, engineers, exploration,
decision makers, supervisors, managers
and employees.
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A SUPER VALUE...

ORDER YOUR COPY TODA Y!

1 Year USA $25.00
2 Years USA $45.00

3 Years USA $65.00

1 Year Canada & Mexico...$30.00
2 Years Canada & Mexico .$55.00

3 Years Canada & Mexico $80.00

1 Year

All Other Countries $65.00

U.S. funds only
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YOUR COMPANYNAME _
YOUR NAME

ADDRESS
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Toll Tree Far Credit Card Orders: I-800.624.7212
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SIGNA TURE
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Return With Payment To:
Miners News • P.O. Box 5694

Boise. Idaho 83705

Check Publications Ordered:

D Miners News: S25.00per year

Directory: S29.95 t* J.oo p&iii

D Northeast & Midwest Mining
Directory: $29.95 <+ i.oop&in

D Southeastern States Mining
Directory: $29.95 t* imp&iii
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Rite Crete

Concrete Products
Division of Woodruff Supply Co.. Inc.

CEMENT PRODUCTS EOR THE COAL INDUSTRY . . .

Manufactures of

50 lb. Hite Wall - Same as fiberbond. 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 * IC 99.

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

pressive strengths as the cementatious products. MSHA Ac
ceptance * IC 99/1.

4 Cubic Kile 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. MSMA Acceptance * IC 99/3.

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

Same as Mandoseal. Zonclite and Strong Lite. MSMAAcceptance » IC
99/4. (available cither Plaster or Cement)

50 lb. Kedi Mix Mine Sealant — A special redi mix Fiberglass rein-
plastic forced sealant to repair and construct stopping walls. The
bucket only redi mix Fiberglass reinforced sealant. MSMA Acceptance

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

45 lb. Kite Crete Gunite Mix — fiberglass reinforced for scaling 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.

Fre-Packaged Bagged
Concrete Mix Traction Sand

Mortar Mix Portland Cement
Mortar

Sandblasting Sand

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

PLANT AT Warehouse At

Madisonville, KY Benton, IL

502-825-1392 618-439-9451

502-821-3247
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WOODRUFF SUPPLY CO.

mc.

Benton, Illinois

(618) 439-9451

Aeroquip Hose IX Fittings

Band-It Strapping Material

Bow Saws ix Blades

J.is. Braswell U-Joints

Brown Plastic Brattice

Chain Hoist

Chalk "888

Clevis Grab Hooks & Slip Hooks. Etc.

Connecting Wire & Shot Fire Cable

Crosby Hope Clip's. Etc.

Discharge. Suction « Kock Dust Hose-

Distilled Water

Dixon Valve IXCouplings

Drinking Water

Dust ISags Powder IX Tools bugs

Electric Chair) Saws

Electrical Cable Cutters

Electrical Connectors

General Electric Ballast

GuStin Bacon Mechanical Pipe Fittings

Hose Conduit & Trolley Wire Guard

Lighting — Mine Machine Headlight

Mechanic Wire

Metal Drain Pipe

Mine Rewire Cable

Mine Spray Hose

Mine Vent Tubing

Mining Machine Parts. Inc.

Haphtha

Panduit Electrical Connectors

Plastic Drain Tile

Plastic and Jute Brattice

Madisonville, Kentucky
(502) 821-3247

ITastir Pipe IX Fittings

Plymouth Tapes

PTC Link Bell Roller Chain, Shuttle Car

Feeder Breaker. Owens ff Stamler

PVC Pipe Fillings

Red Oxide Paint

Rome Mining Cable

Rope Dogs - *"-%"

Salety Cans — 5 gal.

Security Light - Quart/ « Mercury

Shuwmut Fuses

Skirl Board Rubber

SO Cable

Stainless Worm Clamps

Steel Pipe — Grooved IX Threaded

Steel Shelving tX Bins

Templeton Renly Mechanical IX llydr. Jacks

Track Bolts IX Spikes

Trolley Splices IX Wire Hangers, Etc.

luinbuckles

Union Carbide Batteries IX Brake Fluid

Union Shuttle Car IX Feeder Chain

W.iter Dummy Filler Guns

Wayne Sump Pumps

SR Wellman Clutch Disc

West Virginia Armature Company

Westinghouse Light Bulbs

Whitney Blake Telephone Cable

Wire Rope

Wire Tie

Wood Fiber

/LP Hand Cleaner

Jim Atterberry, Sales Representative of Illinois

MANUFACTURERS OF:

Shuttle Car. Feeder Breaker Flights

Rite Crete Products - Mine Seulcnt Products
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James A. Redding Co.
Sampling Specialists

615 Washington Road TeleDhone: (412)563-3121
Pittsburgh, PA 15228-1909 FAX: (412) 563-7844

JOHN BENSON

ELECTRIC COMPANY

Formerly Benson-Wilimzig, Inc.

EE5333
Electric Motors , . _„

New. Used, Bought. • FURNAS
Sold, Exchanged
Huge Inventory

Electric Motors Electric Motor Controls
and Controls 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
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Joy Technologies Inc. Mining Machin
ery Division total offering of equipment,
service and engineering solutions have
played a significant role in helping cus
tomers everywhere to reduce the overall
costs of underground mining.

Customer support consists of:

• Joy Warehouses - offer inventory
slocking controlled by a sophisti
cated computer inventory system

• Joy Service Centers - offer
complete machine rebuilds, repairs
and returns, exchange components,
and a full range of oilier 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
changcouts

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, Ml. Vernon. II.

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

JOY TECHNOLOGIES INC.
MiningMachineryDivision
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Compliments of

WHINS • ILICTKICAl

o
o
cc
ill

MA01tONVH.lI. KV.

INSIDE KY 502-821-2889

OUTSIDE KY 800-735-3726

P.O. DRAWER 665

548 SOUTH MAIN ST.

MADISONVILLE, KY 42431

Compliments of:

SAFETY is our

Prime Consideration!

(^} KERR MCGEE COAL CORPORATION
POST OrriCC BOA J2t • HARRiSBuBG. ILLINOIS W»*(
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a good
bit better

1 f *\\. / y^

lef f/s prove if.
Contact:

i Kennametal Inc.
Mining and Metallurgical Division
PO Box 231

Latrobe, PA 15650
phone 800/458-3608

692-133
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X s
KLEIN

* X
ARMATURE WORKS, INC.

ReuAUideU a+id RelmddeM- o^
ELECTRICAL EQUIPMENT

1439 •1441 NORTH ELM P.O. BOX 426 CENTRALIA. ILLINOIS 62801

WATTS 1-800-231-1951 618-532-1951

LIS
Ejgjjpia
BiOB

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 4 Surplus Material
ol All Types

COLD DRAWN ROUNDS &
SQUARES 1018, 1045, 4140

Shearing. Sawing,
or Flame Cutting

CRANE SERVICES PROVIDED

CALL TOLL FREE 800/462-2377
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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

HISTORY

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 Mends 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 SO 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 of investors in buying out the Chicago-based
Company from its parent — and moving the headquar
ters south to Fairview Heights, Illinois.
•

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 S1 billion.

They have recoverable coal reserves of about 3.5

billion tons. And they have an annual production of
more than 40 million tons.

A

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.

ILLINOIS MUTES

Old Ben Coal

Spartan Mine,
Sparta, 111.

Zeigler No. 11,
Coulterville, 111.

Old Ben No. 24,
Benton, HI.

Old Ben No. 25,

West Frankfort, 111.
Old Ben No. 26,

Sesser, 111.

Tunis Coal

Elkhardt Mine,

Elkhardt, 111.

We don't think Joseph

would be surprised. Just mighty proud.

Zeigler Coal Holding Company Is based In Falrvlew Heights, ni. Its
subsidiaries Include Old Ben Coal Company, SMC inning Company,
Franklin Coal Sales Company, Amerlcoal Services Company and
Phoenix Land Company.
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compliments of

LONG-AIRDOX
OAK HILL, WV 25901

DISTRICT SALES OFFICE & WAREHOUSE

BENTON, IL

«WM1-

1t Amember ofTheMarmon Group ofcompanies
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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. ana am t ,./\msted

IKDUITSIIl

MACWHYTE' Wire Rope Road, Kenosha, Wl 53141 Tel.:(414)654-5381
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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

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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fflSJunkin
CORPORATION

<J>cUH*a 7*/u&Ul!ty

Pipe, Valves and Fittings

Electrical

Underground Mine Lighting

& Related Equipment

Calvert City, Kentucky
Hwy 282 & Smith Road

800/626-3990
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MIDCO SALES & SERVICE
DIV. MIDCO EQUIPMENT CO.

ST. LOUIS, MO.

314 872-8440

REPRESENTING:

GRADALL HYDRAULIC EXCAVATORS
PAYHAULER

PIONEER ENGINEERING

TEREX

BUILD BETTER MINING LINES WITH MIDWEST STEEL

Midwest Steel has worked withdie mining industry for more
than 30 years. We're stocked and ready to

deliver cvcrydiing you need - from new and relay
rail to a full rangeof accessories, including bolts, spikes,

steel ties, crosstics, frogs, switches and turnouts. Wc also
have the erected turnout - for safer and quicker

installation, we'veassembled 27 component
parts into a finished product.

MIDWEST
STEEL

a UNR Industries Company

Call our Granite City Sales Office,
for courteous and efficient service:

(800)323-7222
(618)452-7310

FAX:(618)876-6927
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Problems in
handling and processing

~ bu\k materials...
and no solutions?
f - Call MPS...

testers

343

MINE AND

'PROCESS SERVICE INC.

P.O. Box484/Kewanee, Illinois 61443/309-852-6529



Count On
MSA.

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

To learn more about the more than

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

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

MSA
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THE

MINE SUPPLY

CO.

Offering A Complete Line
Of Mining Supplies

Flygt Submersible Pump & Repair Center
• Peabody ABC Ventilation Tubing-Rigid and Flexible,

Brattice Cloth, and Ventilation Fans
• Wilden Pumps and Parts
• Steel Pipe and Fittings
• Hughes (McSweeney) Twist Lock Drill Steel
• Williams Hand Tools

• Dayco Industrial and Hydraulic Hose and Fittings
• Trident Hydraulic Adapters
• Dixon Hose Fittings
• Victaulic Couplings and Groove Fittings
• Leschen Wire Rope and Slings
• Hartzell Ventilation Fans

• Electrical Wire, Cable and Electrical Tape
• Campbell and Crosby Chain and Fittings
• Mining Boots and Clothing
• Valves and Fittings
• Eaton and Harrington Hoists
• Collins Miners' Axes

• Ames Shovels
• Varel Mfg. Mining and Oil Field Bits
• Enerpac Hydraulic Tools

"WE WANT TO SERVE YOU"
618-242-2087

1703 Shawnee, Mt. Vernon, IL 62864
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I

MINE SAFE
£&Ct/lOIUCS

Sturgis, Kentucky

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

"Communicator" mine communications
EQUIPMENT MANUFACTURER

CORPORATION

DEALER AND

FACTORY SERVICE CENTER

INSTRUMENT DISTRIBUTOR

MOTION SWITCHES

SAFTRONICS
SOLID STATE MOTOR CONTROL

TRIPLET

METER DISTRIBUTOR

Mining Industry
REPAIR & CALIBRATION

Sendees
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MINING CONTROLS, INC

NEW OR RECONDITIONED EQUIPMENT

BUILT TO YOUR SPECIFICATIONS

UNITIZED SUB-STATIONS • PORTABLE AND STATIONARY
UNDERGROUND POWER CENTERS - AC/DC
SECTIONALIZING EQUIPMENT
DISTRIBUTION CENTERS
STARTERS - HIGH AND LOW VOLTAGE
CONNECTION BOXES • 5KV THRU 38KV

TRANSFORMERS • ORY 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 ANO LOW VOLTAGE

LOW VOLTAGE CONNECTORS
HIGH VOLTAGE CONNECTORS
REVERSING SWITCHES

PERMISSIBLE ENCLOSURES
PERMISSIBLE PUMP STARTERS
CABLE STRAIN CLAMPS

At Mining Controls, Inc. (MCI)
building quality electrical equipment

for the mining industry is not just a

side line, it's our business. Our

26,000 sq. ft. facility provides jobs

for (80) skilled welders, electricians,

transformer assemblers, engine

ering and other support personnel
who take great pride in giving our

mining customers the very best in

equipment and sen/ice.

LOW VOLTAGE CONNECTORS
KO/IOOO VOLTS

WE BUY USED ELECTRICAL EQUIPMENT

FAIR PRICES - CALL US BEFORE YOU SELL

MINING CONTROLS «.*a«
Zr/Wt/v^/l/Ay STEVE TORR1COysuxrt/iorat/xi- Res (304) 253.625,

P.O. 80X 1141 •8ECKLEY. Y(V 25I0J . (304) 252-6243
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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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JVI©^L irt

MANUFACTURER OF

ELECTRIC MOTORS

FOR MINING

MACHINERY

i
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 Hoxxr Em&rgevicy S&rvLce/

812-897-2900 • FAX:812-897-2686 • Toll Free: 1-800-258-5258

MTI QUALITY - ALWAYS COST EFFECTIVE
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Motor Skills
We've
got 'em

In Illinois miningcountry your total source for
electro-mechanical equipment, repair and service
is Decatur/Mt. Vernon Industrial Electric.

With two strategically placed service centers
and 24-hour emergency service. DIE/MIEsupport
is always minutes away from any Illinois mining site.

DIE/MIE engineers can inspectand repairyour
electro-mechanical equipment on-site, or carry your
equipment to the nearest DIE/MIEcenter for repair
and return it to your operation fast.

Decatur/Mt. Vernon Industrial Electric

is a distributor for most of the electro-mechanical

equipment you use now. So you should never suffer
a delaywhilewaiting for parts.

For complete, dependable,electro-mechanical
service... your total source is Decatur/Mt. Vernon
Industrial Electric.

DECATUR/MT. VERNON
industrial electric

• A/C MotoiRepair and Testing
Mush and Form Coil Rewinding
Surge. High Pot and Megger Testing
Full Voltage Test Thru 4160V

1 0/C Motor Repair and Testing
Field Interpole and Armature Rewinding
Surgeand High Frequency Testing
Full Voltage Testing Thru 500V

• Mechanical Service

Complete MachineShop
IRD Analysis/Oynamic Balancing
200T Horitontal Press • 30T Crane Bay

1 24-Hour Service

YOUR
TOTAL ELECTRO-MECHANICAL
SOURCE

DECATUR Industrial Electric 1500 N. 22nd Slrool • Decatur, Illinois 62525 • t-800-252-1598 • 217-4286621

MT. VERNON Industrial Electric 1313 Harlan Road • Ml. Vernon, Illinois 62864 • 1-800-2338830 •618-244-1212
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incorporating

Anderson Mayor
a division of

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

Duke Snyder
Division Manager

Dave Coffman

Operational Engineer
Doug Ralph

Sales Coordinator

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

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 laslpnnling service

105mm and 35mm MICROFILM SERVICE

DRAFTING SUPPLIES AND FURNITURE

ALFRED MOSSNER COMPANY • FOR MORE THAN 60 YEARS
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The Preferred Choice!

The Preferred Cap Lamp System of MiningCompaniesand
Contractors World Wide.

With a Reputation forSuperior Performance
and Reliability at a ReducedOperatingCost.

Your Local Sales and Service Manager, Scott Lowdermilk,
Office in Bristol Va. (703) 386-7806.

Authorized Distributor in Illinois, R & H
Service andSupply Co., Carterville, Illinois
(618)985-8316.

Send For a Copy of Our New Brochure.

technologies
'Division oi Levitt-Sa'ety Limiied

IA-3781 Victoria Park Ave.
Scarborough. OntarioMIW 3K5
Tel: (416)492-8153 Fax: (416)492-8979
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LOOK
TO NALCO
FIRST..
...to improveyouroperation's profitability and
efficiency. Nalco can helpdecrease yourdowntime
and mainlenance headaches too,througha variety
of mineral processing programs. Coal producers
around the countrylook to their Nalco Service
Representative first to help themimprove produc
tivity and prevent problems before they occur.

FOR WHAT'S
NEXT...
...in state-of-the-art chemical programs and the
services and systemsneeded tokeepyouroperation
runningat optimumefficiency. You canalways
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 solidshandling programs.
Call Nalco at (all) 739-1965 for more information
and a FREE on-siteplantsurvey.
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NALCO

514 Earth City Expressway
Suite 231

St. Louis, Missouri 63045
(314) 7394965



NAYIM...
ThePipeYou Can Count On

For Total Service

bssWSBHhs
Whatever your piping needs, yoiWhatever your piping needs, you can depend on Naylor to meet both
your standard and special requirements.
For general service such aswater supply, de-watering, compressed air
and ventilating, Naylor can provide spiralweld pipe of basic carbon
steel in either the lockseam or buttweld construction.

For abrasive service suchas dredging, sandandgravel conveying and
tailings, product orslurry lines. Naylor can supply spiral buttweld pipe
in special analysis, abrasion-resistant steel.
In addition to pipe ranging in sizes from 4" to 72" in diameter and
thicknesses from 14 gauge to 54" wall, Naylor offers a complete line of
fittings, fabrications and connections including the one-piece positive
type Wedgelock coupling. Special coatings and linings to meet your
particular requirements round out Naylor's total service.

NAYLOR PIPE COMPANY
1259 East 92nd Street
Chicago, Illinois 60619
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In Service To

Illinois Coal

NORFOLK SOUTHERN

CORPORATION
NORFOLK, VIRGINIA

and

POCAHONTAS LAND

CORPORATION
BLUEFIELD,W.VA.
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TABOR-THAN E the ultimatemodular screening system

We know the profitability
of your operation strongly
depends on the life of your
screens. Panels Uiat 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 footlong

NORRIS SCREEN & MANUFACTURING, INC.
614 S. WICKHAM AVENUE

PRINCETON, WV 24740

PHONE: (304)487-2478
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replaceable wedge lock
dams for the Nitronic and

Stainless Steel Tabor-Thane
Panels.

Norris Screen and Manu

facturing, Inc. has always
maximized ourefforts foryou
the customer. When there is

a need for a better way to do
a job you know we will find
the soution.

You can feel confident with

Norn's you are getting the
best screens available —
that's quality — that's Norris
Screen.

Put Norris

Under your Product



padqefcu
I Conveyor] Wtoro

Walt Urmston

National
Manufacturer's Rep.

OKI PADGETT SYSTEMS
SURERAMIC DISC IDLERS LAST LONGER

2 SIMONS LANE, FAIRFIELD, OHIO 45014
(513) 870-0220

MINING ENGINEERING

GEOLOGY

ECONOMICS

VALUATIONS

ENVIRONMENTAL

COAL UTILIZATION

V?!
ESTABLISHED 1936

DES PLAINES, ILLINOIS

708-297-3500

CHARLESTON, WEST VIRGINIA

304-343-5980
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tupreme Quality
A

PENNZOIL

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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PE& C.
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

# Reaco
Battery Service Corporation

Service Center One
Rt 1 - Box 48
Johnston City, IL 62951
618/983-5441
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Tons of Steel
Tons of Coal

At Phillips tons of steel can sometimes mean
tons of coal. Our number one goal is to get you
back in coal production as soon as possible. By

stocking core cutter drums, gear cases and more
we can react fast to your emergency needs. This
commitment to service is just what you've come

to expect from Phillips. It's what you'll find
everytime you turn to us.

Phillips
MACHINE SERVICE ™

Harper Industrial Park / P.O. Box 1245 / Beckley, WV 25802

[3041 255-0537
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INCORPORATED

1741 Rudder Industrial Drive

Fenton (St. Louis), MO 63026

(314)343-2250

FAX: (314) 343-4374

1-800-878-2250

Stocking Distributor for:

BALDOR

BOBTONhw

FALK

W*M7,Vi
CONVEYOR

362

AteGILL
PRECISION SEARINGS

NORTH AMERICAN INC.

EXALON
PERMATEX
INDUSTRIAL

SUMITOMO

gjy Telemecanique

lYylWlNSMITH
llSfSlJ PORLESS WHWIHKC
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R&H SERVICE & SUPPLY CO.

Hwy 13E, P. O. Box 250 Rice SuPP,Y U. S. 119
Carterville, IL 62918 ADiv. of R&HService &Supply Putney , KY 40865
800/666-6501 273° Anton Rd- p-°- Box278 606/573-6664

Madisonville, KY 42431
502/821-7644

Serving Your Needs

24 hours 7 days a week

V-r Vs )-r- i\
U s-rT j ^
P >

P /_
L tl)3/m|;
E 1 M?dtc
S

frisafvlli
Dredging Equipment
Submersible Slurry Pumps Donaldson Filters
Hand Tools - Williams Tools & Proto Hand Tools

363
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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

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.

RimpuH
Box 128, Junction 13 ft 4 Hwy., Marissa, Illinois 62257

Phone 618-295-2326
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FIELD GOLD
When Komatsu Wheel Loaders go to work in the field, their

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

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

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

contact Roland Machinery Co.

Springfield, it
217-789-7711

Hnzdwood. MO
31-1-731-1330

Loko In Tho HJIs. IL
708-658-6645

Cartcrville. IL
618-985-3399

Columbia, MO
314-443-1441

Bolingbroo'K. IL
708-739-7474

KOMAl'SU

Palmyra. MO
314-769-2056

Cape Girardeau, MO
314-3345252
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ROLAND
MACHINERY CO.



QuaUfy Products.
Customer Satisfaction.

Buzz Words of theWs?

Our Standards for 40 Years.

anna c
luMllihl

Vein 37-A- • III.
MicKjan - Wfeel LcaSisandD:;e:s
E'-c!::-Rg:2F'areH:J:-5

C0£M[£E2J3£ Kpfctract:, is

You heariteveryvrhere thesedays. It
seemsevery company suddenly hasa
story to tell abouta newquality program
and a renewed dedication to customer
service. You see it in TVads, the
newspaper, trade magazines —
everywhere. When did theystoptocusing
on these basic values? New? These are
the oldest fundamental business
principles in the world. j

AtRudd, we'vealways chosen the
manufacturers andproducts we represent
— that gives uscontrol ofproduct quality
and service standards. Standards we've
set for40years. Give usa call andleius
showyouwhythese newbuzzwordsare
really old clichesto us.

R UDD
Getting die Job Done for40 Tears.

m>. Ill III. I h III.. IrjJai3Cra*ler
iZ:.--:aJBi:-: -.:

DARDDmntENE Asp-altPavers

ini iHwni FrontShcvels

Linlc.Bolt Hydraulic &Lattice ScotCranes.
•'"• ..™" H.a-a. i:Ex-^.a::::s

•'":":':KHW'&ssEr'
HYSTEII

CCHRMPIDN '.';•• y •:-.-%

Si. Louis. U0(31-1) asz-8925
Evansvil'e. IN (812) 867-6661
LousvCle. KV (502)-156-S050
Ccrfa.KY (606) 528-9440
Allen. KY(6C6) 886-1276

366

leecsdale. PA (412) 322-1112
Clearfield. PA (814) 765 85CO
Ctatelon.YW(304) 755-7783
Indianapolis. IN (317) 247-9125
Ft. Wayne, LN (219) 482-3631



P.O. Box 330

HARRISBURG, IL 62946

618-252-8321

When you call

SCHROEDER INDUSTRIES
You get reliable...

Full Service
• FACE DRILLS AND OTHER DRILLING EQUIPMENT

• HYDRAULIC FILTERS AND CIRCUIT TESTING EQUIPMENT

• PERSONNEL CARRIERS* BELTTENSIONERS

Schroeder
i n a u s T R I E 5

Nichol Ave., Box 72, McKees Rocks, PA 15136 (412)771-4810
Fax (412) 771-1320 Telex 812544 AnAIco Industries Company
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KEEP THINGS MOVING,
count on SEMCOR and Scandura for

USFLEX Rubber Belting and
Goldline PVC Belting

m SEMCOR
5432 HIGHLAND PARK DRIVE

ST. LDDIS. MD. 63110

P H D N E (3 14) 3 7 1-4777

Farrar Pump & Machinery Co,

1701 S. Big Bend Blvd.
St. Louis, Missouri 63117

GORMAN-RUPP

"EVERYTHING IN PUMPS"
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SIEMENS
Nobody can handleyourelectricalneeds any better!

Power - Control • Distribution • Automation

Siemens Energy
&

Automation, Inc.

1111 Plaza Drive

Schaumburg, IL 60173

(708) 330-4300

C. D. WHITTINGTON

President

SISCO SUPPLY CO.

MINE AND INDUSTRIAL SUPPLIES

Phone (618) 867-2311 or 867-2312

DE SOTO, ILLINOIS 62924
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SIMMONS-RAND PRESENTS

SllC-Scrics Continuous Minors For

Low-, Mid- and High-Scam Coal

S-K Single- And Dual-Drillhead
Roof Bolters In Rigid Or
Articulated Frame Models

Battery-powered Un-A-Haulers*
For VaryingScam HeightsAmi
With Payload Capacity Ranges
From 10 To IK Tons

Battery-powered Un-A-Traci*
With The Exclusive S-R X-90
Control System And Optional
Radio Remote Control

SIMMONS-RAND
Part of worldwide Ingersoll-Rand

4201 Lee Highway, Bristol, VA 24201-8499
FAX (703) 669-8699
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sue*
STEEL

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

INDUSTRIAL LINES

AMES SHOVELS
BLACK & DECKER TOOLS (AIR-ELECTRIC)

SPROCKETS & CHAIN
C & M HOISTS

FASTENERS

IMPERIAL BRASS FITTINGS
INTERLAKE STRAPPING PRODUCTS

JACOBS CHUCKS

LUFKIN TAPES & RULES
NICHOLSON FILES, HACK AND BANDSAW BLADES

NORTON, ABRASIVE, WHEELS
OSBORN BRUSHES

OSTER THREADING MACHINES
PORTER BOLT CUTTERS

PRECISION & UNION BUTTERFIELD DRILLS, REAMERS, CUTTERS, TAPS, INSERTS
PROTO WRENCHES

REED VISES & PIPE TOOLS

RIDGID PIPE TOOLS
SCHRADER AIR PRODUCTS

SIMPLEX JACKS
STARRETT TOOLS

VEEDER ROOT COUNTERS

WILLSON SAFETY EQUIPMENT
WILTON CLAMPS. VISES, MACHINERY

WIRE ROPES, BLOCKS. FITTINGS
YALE HOISTS & TROLLEYS

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

Telephone (314/231-3050) 800-477-5446
Decatur, IL Phone: 217/429-5460 Springfield, MO Phone: 417/831-0576
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O.T.R

Southern

Illinois

Retreading

Truck

• Industrial •

Fleet Specialists
»Competitive Pricing
»One Shop to Satisfy All Fleet Needs
»Surveys Taken
»Scrap Reports for Cost Analysis
»New Available: General • Michelin

• Firestone • Toyo • And Others

Enjoy the $avings of
Stock Rotation

HWY 51 So.

P.O. Box 119

Du Quoin, IL 62832
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(618) 542-4741



INCREASE
DRAGLINE

PRODUCTIVITY

DRAGLINE

TRAINING

PROGRAM

Coal Research Center

Southern Illinois University
at Carbondale

Carbondale, Illinois 62901

(618)536-5521
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ENGINEERING
SERVICES, INC.

At Stagg Engineering we have built our
reputation on the experience and integrity
ofour people and on the quality ofour work.

• Geology • Engineering • Market
Research • Environmental •

Acquisitions • Planning • Valuation

5457-B Big Tyler Road • P. O. Box 7028
Cross Lanes, \W 25356
Corporate Office (304) 776-5430
Geologic/Engineering Group (304) 776-6660
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Built to Stand
the Test of

Nine
Stamler equipment has been tested...in

more than 4,000 installations
around the world.

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

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

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

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

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

M
AN OLDENBURG GROUP COMPANY

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

Stamler Sales and Service-Australia: Archerliold, Queensland
Stamler Sales and Service-Europe: Sutlon-in-Ashlield, Nottinghamshire. England

-1992 Stamler Corp
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STEELITE Building Panels
Providing Long Term Protection

For Mining and Industry
Steelite's superior quality panels provide you a choice of
materials and finishes to meet your needs for building con
struction. The result is modern, long-lasting building enclo
sures that combine attractive appearance with durability and
low maintenance costs.

Extra-long lengths for continuous span installation provide
'one-piece reach' from ridge to eave, from eave to ground.
Precision formed corrugated or ribbed sheeting, in easy to
handle 'arm-span' widths lays smoothly, aligns quickly for
fast assembly and erection. Fast up—fast in.

• RIBBED OR CORRUGATED PROFILES
• PRECISION-ROLLED LONG LENGTHS • CUSTOM CUT
• ECONO-LUX Daylighting panels of modified acrylic, glass-fiber

reinforced. Profiles to match metal panels.

Attention to detail

STEELITE, INC.
1010 Ohio River Boulevard

Pittsburgh. PA 15202-2836
(412) 734-2600
FAX: (412) 734-2608
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Call or write for
new catalog.

TOLL-FREE: 800-824-1371



Stonebridge Press, Ltd,
i—j

14 Years of Service

To The

Mining Industry
v

Safety and Production
Award Programs

X~L

Henderson, Kentucky
502-826-0341
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STRAEFFER
Sales & Service, Inc.

PUMPS, WATER &
SEWAGE SYSTEMS

The Most Complete Line of Pumps

Serving the Coal Industry for 23 Years

Evansville, Indiana - 812/476-3075
FAX 812/476-5164

EJ TABOR MACHINE

"T/ie Vibrating People"

MANUFACTURERS OF VIBRATING SCREENS AND RE

PLACEMENT PARTS FOR ALL TYPES OF VIBRATING

SCREENS.

Box 3037, Bluowell Station
Blueficld, W. Va. 24701

304-327-2431
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For 65 years Gundlach
has been perfecting Ideas
to be Ideal lor your
special applications.

• Breakers

• Crushers

• Cage Paktors
• Ro-Pro Separators
• Mixers

Want to Know More? r

JUST CALL US.

T.J. Gundlach
Machine Company

No. I Freedom Drive
P.O. Box 385

Belleville, IL 62222
Phone (6181 233-7208
TWX 910 756-2081

FAX* 314-436-5221

Represented By Kerco, Inc.

548 South Main St
PO Drawer 665

Madisonville. KY 42431

1-800-COAL-USA

Phone (502| 821-2889
FAX (502)825-0733



the Thompson group
SERVING YOUR DRILLING NEEDS FROM "TOP TO BOTTOM"

A Thompson f^NOUSTWAL R§jl! TOOLTBUl j

"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

P. 0. BOX 656 HENDERSON, KY 42420
(502) 826-3751 FAX (502) 826-3881

Tongue & Groove
block

Phone 253-7808-253-7645

Manufactured By:

Tison & Hall Concrete Product
210 N. COMMERCIAL

HARRISBURG, ILLINOIS 62946
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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

Elkhart
Mine
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Equipment (Company

1554 FENPARK DRIVE

FENTON. MISSOURI 63026

(AREA CODE 314) 343-4606

TELEX 44-2412

VALVES FOR THE COAL MINING INDUSTRY BY

DEZURIK

Knife Gates

SERIES L — mine water and slurries

SERIES C — dry solids and slurries

Butterflys

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

Eccentric Plugs

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

CALL US FOR ALL YOUR VALVE NEEDS
ST. LOUIS STOCK

Also representing:

WRIGHT AUSTIN CO. Liquid/Gas separators andtraps
OPW PRODUCTS Products forfluid handling
SELLERS INJECTOR High pressure hot water cleaning devices,

tank cleaners

SHAWNDRA PRODUCTS Quality filters and replacement elements
ERA Steam traps
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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

V J
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West Virginia

Glectpic
CORPORATION

a Salem company

304-363-6900

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

this technology is the
supply of computerized
controls and instrumen

tation to assure the

highest degree of
efficiency.

P. O. Box 1587 • 2011 Pleasant Valley Road • Fairmont, West Virginia 26554

Linking Product and Customer.

"With Compliments"

Workman Developments
Forks-of-Coa1 Industrial Park

Alum Creek, West Virginia 25003

Telephone: (30M 756-9901
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A PictorialHistory of
Coal Mining in Illinois

by Christopher T. Ledvina

• 256 pages • over400 photographs j

• 8 1/2 x 11 . Clothbound

• Coated paper

COAL

.. 0»fetopher T. LnMiu

Order Form (copy and send to):

Illinois Mining Institute
P.O. Box 20

Pesotum.IL 61863

Tel: (217) 867-2791

Please send me the following title in the quantities indicated:

copies of APictorial History of Coal Mining inIllinois @S35.00 ea
Illinois residents add 6.25% sales tax

Shipping & Handling $3.00

Total

Payment Enclosed Please bill me upon shipment

Please makecheckspayable to the Illinois Mining Institute. Proceedsgo to the
IMI Mining History Fund. Bookwill notbe ready until late 1993 or early 1994.

Name

Address

City
State -Zip_ Ph. No.

Inquiries are invitedfor advance bulkordersfrom interestedcompanies and
institutions.
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ADVERTISER PRODUCTS AND SERVICES INDEX

Building Materials and Construction

A.S.P. Enterprises, Inc., p. 223
Air Filter & Equipment Corp., p. 225
Allen Lumber Company, Inc.,p. 226
American Excelsior Co., p. 228
American Mine Tool Division, p. 235
Arneson Timber Co., p. 234
ASC Industries, Inc., p. 235
Connellsville Corporation, p. 281
Duraline, Inc., p. 282
Gunther-Nash Mining Construction Co., p. 302
Hennessey-Forrestal Machinery Co., p. 319
J. H. Williams Industrial Products, p. 324
Jack Kennedy Metal & BuildingProducts, Inc., p. 325
Kanawha Manufacturing Co., p. 247
Naylor Pipe Co., p. 355
Ritecrete Concrete Products, p. 328
Sigma Air Conditioning, Inc., p. 300
Steelite, Inc., p. 378
Tison & Hall Concrete Products, p. 382
West Virginia Electric Co., p. 386
Wire Rope Corp. of America, p. 277
Woodruff Supply; Inc., p. 328,329

Contractors and Professional Services
(consultants, engineers, drilling, etc.)

Baker-Bohnert/Service Group, p. 238
BDAT Environmental, p. 239
Belt Service of KY, p. 238
Berri Exploration Services, p. 239
Bowman & Associates, Inc., p. 314,315,316
Coal Industry Consultants, Inc., p. 264
Commercial Testing & EngineeringCo., p. 229
Courson Coring & Drilling, p. 272
Deister Concentrator Co., p. 278,279
Dunn Corporation, p. 280
Eskenazi & Farrell Associates, p. 286
Frontier-Kemper Constructors, p. 292
General BeltService, Inc.,p. 265
Gunther-Nash Mining Construction Co., p. 302
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Contractors and Professional Services cont'd.
(consultants, engineers, drilling, etc.)

Hanson Engineers, Inc., p. 296
Hennessey-Forrestal Machinery Co., p. 319
Kanawha ManufacturingCo., p. 246
Kerco, Inc., p. 332
Long-Airdox Co.,p. 338
Mine &Process Service, Inc., p. 343
MossnerCompany, Alfred, p. 352
Paul Weir Company, p. 358
PE & C, Inc., p. 360
R&HService & Supply, Inc., p. 363
Ready Drilling Co., p. 364
Sigma Air Conditioning, Inc., p. 300
Southern Illinois University-Coal Research Center, p. 375
Stagg Engineering Services, Inc., p. 376
West Virginia Electric Co., p. 386

Electrical Equipment
(supplies, motors, cables, lamps and repairs)

ADALET/Baron Adv., Inc.,p. 249
Amercable, Div. of Associated Materials, Inc.,p. 227
American Pulverizer Co., p. 230
Anixter Bros., Inc.", p. 231
Ashby ElectricCo., Inc.,p. 236
Berry Bearing Co., p. 247
Crown BatteryMfg., p. 272
Dukane Mining Products Group, p. 276
Fairmont Supply Co., p. 288
Flanders Electric of Illinois, Inc., p. 257
General Electric Co., p. 304
Helwig Carbon Products, Inc., p. 317
Henry A. Petter Supply Co., p. 320
Hydro-Power, Inc., p. 317
IBT, Inc., p. 322
John Benson Electric Co., p. 330
Kiefer Electrical Supply Co., p. 244
Klein Armature Works, Inc., p. 334
Mainline Power Products Co., Inc., p. 340
Mcjunkin Corp., p. 341
Mine & Process Service, Inc., p. 343
Mine Supply Co., The, p. 345
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Electrical Equipment cont'd,
(supplies, motors, cables, lamps and repairs)

Minesafe Electronics, p. 346
Mining Controls, Inc., p. 347
Mt. Vernon Electric, Inc., p. 351
N. L. Technologies, p. 353
National Mine Service Co., p. 273
Ocenco, Inc., p. 245
Power Torque, Inc., p. 362
R&H Service & Supply, Inc., p. 363
Reaco Battery Service Corp., p. 360
Siemens, p. 370
Sigma Air Conditioning, Inc., p. 300
Towers Mine Tool, Inc., p. 310
West Virginia ElectricCo., p. 386
Woodruff Supply, Inc., p. 328,329

Mining and Industrial Supplies

A.S.P. Enterprises, Inc., p. 223
Amercable, Div. of Associated Materials, Inc., p. 227
American Mine Tool Division, p. 235
American Pulverizer Co., p. 230
Arneson Timber Co., p. 234
ASC Industries, Inc., p. 235
Associated Supply Co., p. 237
Baker-Bohnert/Service Group, p. 238
Belt Service of KY, p. 238
Berry Bearing Co., p. 247
Brake Supply Co., Inc., p. 250
Channellock, Inc., p. 262
Connellsville Corporation, p. 281
Cross/Laubenstein Manufacturing Co., p. 271
Denver Equipment Co., p. 276
Du Quoin Iron & Supply Co., p. 254
Dukane Mining Products Group, p. 276
Explosives Technologies International, p. 241
Fairmont Supply Co., p. 288
Fansteel, Inc. - VR/Wesson Co., p. 290
Flexible Steel Lacing Co., p. 294
Ford Steel Co., p. 229
Fosroc, Inc.-Celtite Technik, Inc., p. 291
Fredonia Valley Quarries, p. 296
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Mining and Industrial Supplies cont'd.

Hennessey-Forrestal Machinery Co., p. 319
Henry A. Petter Supply Co., p. 320
Hydro-Power, Inc., p. 317
J. H. Fletcher&Co., p. 307
J. H. Williams Industrial Products, p. 324
James A. Redding Co., p. 330
Jeffrey Division/Dresser Industries, inc., p. 284
Kanawha ManufacturingCo., p. 246
Kerco, Inc., p. 332
Mainline Power Products Co., Inc., p. 340
Mcjunkin Corp., p. 341
Michigan Industrial HardwoodCo., p. 340
Mine Supply Co.,The, p. 345
Mississippi Lime Co., p. 348
Mt. Vernon Electric, Inc., p. 351
National Mine Service Co., p. 273
Ocenco, Inc., p. 245
Peabody ABC, p. 287
Pennzoil Products Co., p. 359
Power Torque, Inc., p. 362
R&HService & Supply, Inc., p. 363
Reaco Battery Service Corp., p. 360
Seal Supply, Inc., p. 368
Sisco Supply Co., p. 370
Sligo, Inc., p. 372
SOLLAMI, p. 373
Southern IL Petrol., Inc., p. 374
The Thompson Group, p. 382
Wescott Steel, Inc., p. 251
Westfalia Mining Progress, Inc., p. 385
Wire Rope Corp. of America , p. 277
Woodruff Supply, Inc., p. 328, 329
Workman Developments, p. 386
Zettler Timber, p. 302

Mining Companies

Arch of Illinois, p. 233
Consolidation Coal Co., p. 267
Freeman United Coal Mining Co., p. 261
Kerr-McGee Coal Corp., p. 332
Monterey Coal Company, p. 350
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Mining Companies cont'd.

Peabody Coal Co., p. 298,299
Sahara Coal Company, Inc.,p. 367
Turns Coal Co., p. 383
White County Coal Co., Pattfld Mine,p. 243
Zeigler Coal Holding Co., p. 336,337

Petroleum Products and Chemicals

Central Petroleum Co., p. 250
Century Lubricating Oils, Inc., p. 260
Fairmont Supply Co., p. 288
Nalco Chemical Co., p. 354
Pennzoil Products Co., p. 359
R&HService & Supply, Inc., p. 363
Woodruff Supply, Inc., p. 328,329

Power Transmission Equipment
(bearings, drives, pulleys, conveyors)

American Pulverizer Co., p. 230
Baker-Bohnert/Service Group, p. 238
Bearing Headquarters, Inc., p. 240
Belt Service of KY, p. 238
Berry Bearing Co., p. 247
Bowman & Associates, Inc., p. 314,315,316
Connellsville Corporation, p. 281
Construction Machinery Corp., p. 268
Continental Conveyor & Equipment Co., p. 270
Fairmont Supply Co., p. 288
Flanders Electric of Illinois, Inc., p. 257
General Belt Service, Inc., p. 265
Gooding Rubber Co., p. 305
Henry A. Fetter Supply Co., p. 320
Hydro-Power, Inc., p. 317
IBT,Inc.,p.322
Kanawha Manufacturing Co., p. 246
Long-Airdox Co., p. 338
MacWhyte Wire Rope Co., p. 339
Marland Clutch Div., Zurn Ind., p. 301
Mine & Process Service, Inc., p. 343
OKI Padgett Systems, p. 358
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Power Transmission Equipment cont'd.
(bearings, drives, pulleys, conveyors)

Phillips Machine Service, Inc., p. 361
Power Torque, Inc., p. 362
R&HService & Supply, Inc.,p. 363
SEMCOR, p. 369
Woodruff Supply, Inc., p. 328,329

Preparation Plants and Equipment
(services and fmrts)

American Pulverizer Co., p. 230
Bearing Headquarters, Inc., p. 240
Berry Bearing Co., p. 247
Bowman & Associates, Inc.,p. 314,315,316
Centrifugal &Mechanical Ind., Inc., p. 263
CentrifugalServices, Inc., p. 259
Coal Industry Consultants, Inc., p. 264
Connellsville Corporation, p. 281
Construction Machinery Corp., p. 268
Cross/Laubenstein Manufacturing Co., p. 271
Deister Concentrator Co., p. 278,279
Denver Equipment Co., p. 276
Duraline, Inc., p. 282
Fairmont Supply Co., p. 288
Flanders Electric of Illinois, Inc., p. 257
Ford Steel Co., p. 229
General Belt Service, Inc., p. 265
Heath Engineering, Inc., p. 311
Hennessey-Forrestal Machinery Co., p. 319
Henry A.Petter SupplyCo., p. 320
Hewitt Robins/Crushing &Vibrating Equipment, p. 321
James A. Redding Co., p. 330
Kerco, Inc., p. 332
Krebs Engineers, p. 312
Long-Airdox Co., p. 338
Midco Sales & Service Co., p. 342
MineSupply Co.,The,p. 345
National Mine Service Co., p. 273
PE & C, Inc., p. 360
Power Torque, Inc., p. 362
Roberts & Schaefer Co., p. 293,308,309
Roland Machinery Co., p. 365
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Preparation Plants and Equipment cont'd,
(services andparts)

StamlerCorp., The, p. 377
T. J.Gundlach Machinery Co., p. 381
Tabor Machine Co., Inc., p. 380
Tricon Metals and Services, p. 383
West Virginia Electric Co., p. 386
WoodruffSupply, Inc., p. 328, 329
Workman Developments, p. 386

Pumps
(all kinds, pipe valves, fittings, hydraulics)

Amercable, Div. ofAssociated Materials, Inc., p. 227
ASC Industries, Inc., p. 235
Brake SupplyCo., Inc., p. 250
Construction Machinery Corp., p. 268
Denver Equipment Co., p.276
FairmontSupply Co., p. 288
FarrarPump &Machinery Co., p. 369
GIW Industries, Inc., p. 306
Hauhinco Trading, Inc., p. 313
Heath Engineering, Inc., p. 311
Hennessey-Forrestal Machinery Co., p.319
Henry A. Petter Supply Co., p. 320
Hydro-Power, Inc., p. 317
Industrial Process Equipment Co., p.322
John Benson Electric Co., p. 330
Kerco, Inc., p. 332
MineSupply Co., The,p. 345
Morgantovvn Machine &Hydraulics, Inc., p.352
Mt. Vernon Electric, Inc., p. 351
R&H Service&Supply, Inc., p. 363
Straeffer Sales &Service Co., p.380
Ulmer Equipment Co., p. 384
White Hydraulics, Inc., p. 323
WoodruffSupply, Inc., p.328, 329
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Rubber Products
(tires, belting and hose)

Apache Hose & BeltingCo., Inc.,p. 232
Baker-Bohnert/Service Group, p. 238
Bearing Headquarters, Inc., p. 240
Belt Service of KY, p. 238
Berry Bearing Co., p. 247
Brad Ragan, Inc., p. 265
Cross/Laubenstein Manufacturing Co., p. 271
Fairmont Supply Co., p. 288
Flexible Steel Lacing Co., p. 294
General Belt Service, Inc., p. 265
Gooding Rubber Co., p. 305
Goodyear Tire and Rubber Co., Inc., p. 242
Hauhinco Trading, Inc., p. 313
Henry A. Fetter Supply Co., p. 320
IBT, Inc., p. 322
Jake's Tire Co., p. 269
Long-Airdox Co., p. 338
National Mine Service Co., p. 273
Power Torque, Inc., p. 362
R&H Service & Supply, Inc., p. 363
Raben Tire Co., p. 297
SEMCOR, p. 369
Southern IL Petrol., Inc., p. 374
Woodruff Supply, Inc., p. 328,329
Workman Developments, p. 386

Steel and Steel Fabricators
(screens, rail, etc.)

American Pulverizer Co., p. 230
Baker-Bohnert/Service Group, p. 238
Belt Service of KY, p. 238
Berry Bearing Co., p. 247
Broderick & Bascom Rope Co., p. 275
Construction Machinery Corp., p. 268
Cross/Laubenstein Manufacturing Co., p. 271
Danville Steel Co., p. 274
Fairmont Supply Co., p. 288
Ford Steel Co., p. 229
Hennessey-Forrestal Machinery Co., p. 319
Kanawha Manufacturing Co., p. 246
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Steel and Steel Fabricators cont'd,
(screens, rail, etc.)

Kerco, Inc., p. 332
Levinson Steel Company, The, p. 334
Long-Airdox Co., p. 338
MacWhyte Wire Rope Co., p. 339
Midwest Steel, p. 342
Naylor Pipe Co., p. 355
Norris Screen & Mfg. Co., p. 357
The Thompson Group, p. 382
Tricon Metals and Services, p. 383
Wescott Steel, Inc.,p. 251
Woodruff Supply, Inc., p. 328,329

Surface Mining Equipment

A. L. LeeCorporation (Allco), p. 222
Amercable, Div. of Associated Materials, Inc., p. 227
Berry Bearing Co., p. 247
Capitol Machinery Co., p. 255
Connellsville Corporation, p. 281
Denver Equipment Co., p. 276
ESCO Corp., p. 295
Fabick Machinery Co., p. 286
Flanders Electric of Illinois, Inc., p. 257
Hennessey-Forrestal Machinery Co., p. 319
Henry A. Fetter Supply Co., p. 320
Joy Technologies, Inc., p. 331
Kerco, Inc., p. 332
MacWhyte Wire Rope Co., p. 339
Midco Sales & Service Co., p. 342
Norris Screen & Mfg. Co., p.357
Phillips Machine Service, Inc., p. 361
Rimpull Corp., p. 364
Roland Machinery Co., p. 365
Rudd Equipment, Inc., p. 366
Schroeder Industries, p. 367
Stamler Corp., The, p. 377
TheThompson Group, p. 382
Westfalia MiningProgress, Inc., p. 385
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Transportation
(railroads, tracking, barge)

Hennesscy-Forrestal MachineryCo., p. 319
Mt. Vernon Coal Transfer, p. 289
Norfolk Southern Corp., p. 356
Stamler Corp., The, p. 377

Underground Mining Equipment
(equipment, replacement parts and rebuilds)

A. L. Lee Corporation (Allco), p. 222
Advanced Mining Technology, p. 224
Amercable, Div. of Associated Materials, Inc., p. 227
American Mine Tool Division, p. 235
Baker-Bohnert/Service Group, p. 238
Bearing Headquarters, Inc., p. 240
Belt Service of KY, p. 238
Berry Bearing Co., p. 247
Brake Supply Co., Inc., p. 250
Capitol Machinery Co., p. 255
Coal Age Service Corp., p. 264
Connellsvillc Corporation, p. 281
EIMCO Coal Machinery Inc., p. 283
Fairmont Supply Co., p. 288
Flanders Electric of Illinois, Inc., p. 257
Flexible Steel Lacing Co., p. 294
Ford Steel Co., p. 229
Gauley Sales Co., p. 303
Goodman EquipmentCorp., p. 285
Hauhinco Trading, Inc., p. 313
Hennesscy-Forrestal Machinery Co., p. 319
Henry A. Petter Supply Co., p. 320
J. H. Fletcher & Co., p. 307
Jeffrey Division/Dresser Industries, Inc., p. 284
Joy Technologies, Inc., p. 331
Kennametal, Inc., p, 333
Kerco, Inc., p. 332
Lakeshore Mining Equip. Corp., p. 335
Long-Airdox Co., p. 338
MacWhyte Wire RopeCo., p. 339
Mainline Power Products Co., Inc., p. 340
Mcjunkin Corp., p. 341
Mining Controls, Inc., p. 347
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Underground Mining Equipment cont'd,
(equipment, replacement parts and rebuilds)

MohlerTechology, Inc., p. 349
N. L.Technologies, p. 353
National Mine Service Co., p. 273
Norris Screen & Mfg. Co., p. 357
Ocenco, Inc., p. 245
Peabody ABC, p. 287
Phillips Machine Service, Inc., p. 361
PowerTorque, Inc., p. 362
Reaco Battery ServiceCorp., p. 360
Rudd Equipment, Inc., p. 366
Schroeder Industries,p. 367
Simmons-Rand Company,p. 371
SOLLAMI, p. 373
Southern ILPetrol., Inc., p. 374
Stamler Corp., The, p. 377
T.J. Gundlach Machinery Co., p. 381
Westfalia MiningProgress, Inc., p. 385
WoodruffSupply, Inc., p. 328,329
Workman Developments, p. 386
Zettlcr Timber, p. 302

Underground Roof Support, Safety and Ventilation

American Mine Tool Division, p. 235
ArnesonTimberCo., p. 234
Birmingham Bolt Co.,p. 248
Central Illinois Steel Co., p. 258
Connellsville Corporation, p. 281
Dunn Corporation, p. 280
EagleSeal MineSealant, p. 282
FairmontSupply Co., p. 288
Fansteel, Inc. - VR/Wesson Co., p. 290
Fosroc, Inc.-Celtite Technik, Inc., p. 291
Fredonia Valley Quarries, p. 296
Hemscheidt Corporation, p. 318
Henry A. PetterSupply Co., p.320
J. H. Fletcher &Co., p. 307
Jack Kennedy Metal &Building Products, Inc., p.325
Jennmar Corporation,p. 252,253
Kerco, Inc., p. 332
MineSafety Appliances, p. 344
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Underground Roof Support, Safety and Ventilation cont'd.

Mine Supply Co., The, p. 345
National Mine Service Co., p. 273
Naylor Pipe Co., p. 355
Peabody ABC, p. 287
R&H Service & Supply, Inc., p. 363
Tison & Hall Concrete Products, p. 382
Westfalia Mining Progress, Inc., p. 385
Woodruff Supply, Inc., p. 328,329

Users of Coal
(utilities, industry, etc.)

Central Illinois Public Service Co., p. 256
Hennessey-Forrestal Machinery Co., p. 319

Other

American ExcelsiorCo., p. 228(erosion control)
Anixter Bros., Inc., p. 231 (distribute data, voice, video, energy)
COAL Magazine, p. 266
Heath Engineering, Inc., p. 311 (gate actuators)
Miner News, p. 326,327
Southern Illinois University-Coal Research Center,p. 375
Stonebridge Press Ltd., p.379 (promotional products)
White Hydraulics, Inc., p. 323 (hydraulic motors)



ADVERTISER ALPHABETICAL INDEX

A. L. LeeCorporation (Allco), p. 222
A.S.P. Enterprises, Inc., p. 223
ADALET, Inc., p. 249
Advanced Mining Technology, p. 224
Air Filter & Equipment Corp., p. 225
AllenLumber Company, Inc., p. 226
Amercable, Div. of Associated Materials, Inc., p. 227
American Excelsior Co., p. 228
American Mine Tool Division, p. 235
American PulverizerCo., p. 230
Anixter Bros., Inc.,p. 231
ApacheHose & Belting Co., Inc., p. 232
Arch of Illinois, p. 233
Arncson Timber Co., p. 234
ASC Industries, Inc., p. 235
Ashby ElectricCo., Inc., p. 236
Associated Supply Co., p. 237

B

Baker-Bohnert/Service Group, p. 238
BDAT Environmental, p. 239
Bearing Headquarters, Inc., p. 240
BeltServiceof KY, p. 238
Berri Exploration Services, p. 239
Berry Bearing Co., p. 247
Birmingham Bolt Co., p. 248
Bowman &Associates, Inc., p. 314,315, 316
Brad Ragan, Inc., p. 265
BrakeSupply Co., Inc.,p. 250
Broderick &Bascom Rope Co., p. 275

Capitol Machinery Co., p. 255
Central Illinois Public Service Co., p. 256
Central Illinois Steel Co., p. 258
Central Petroleum Co., p. 250
Centrifugal &Mechanical Ind., Inc., p.263
Centrifugal Services, Inc., p.259
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C cont'd.

Century Lubricating Oils, Inc., p. 260
Channellock%C.D.Clinard, p. 262
Coal Age Service Corp., p. 264
Coal Industry Consultants, Inc.,p. 264
COAL Magazine, p. 266
Commercial Testing & Engineering Co., p. 229
Connellsville Corporation, p. 281
Consolidation Coal Co., p. 267
Construction Machinery Corp., p. 268
Continental Conveyor & Equipment Co., p. 270
Courson Coring & Drilling, p. 272
Cross/Laubenstein Manufacturing Co., p. 271
Crown Battery Mfg., p. 272

D

Danville Steel Co., p. 274
Deister Concentrator Co., p. 278,279
Denver Equipment Co., p. 276
Du Quoin Iron & Supply Co., p.254
Dukane Mining Products Group, p. 276
Dunn Corporation, p. 280
Duraline, Inc., p. 282

EagleSeal MineSealant,p. 282
EIMCO Coal Machinery Inc., p. 283
ESCOCorp., p. 295
Eskenazi & Farrell Associates, p. 286
Explosives Technologies International, p. 241

Fabick Machinery Co., p. 286
Fairmont Supply Co., p. 288
Fansteel, Inc. - VR/Wesson Co., p. 290
Farrar Pump & Machinery Co.,p. 369
Flanders Electric of Illinois, Inc., p. 257
Flexible Steel Lacing Co., p. 294
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¥ cont'd.

Ford Steel Co., p. 229
Fosroc, Inc.-Ccltite Tecbnik, Inc., p. 291
Fredonia Valley Quarries, p. 296
Freeman United Coal Mining Co., p. 261
Frontier-Kemper Constructors, p. 292

Gauley Sales Co., p. 303
General Belt Service, Inc., p. 265
General Electric Co.,p. 304
GIW Industries, Inc., p. 306
Gooding Rubber Co.,p. 305
Goodman Equipment Corp., p. 285
Goodyear Tire and Rubber Co., Inc., p. 242
Gunther-Nash Mining Construction Co., p. 302

H

Hanson Engineers, Inc.,p. 296
HaubincoTrading, p. 313
Heath Engineering, Inc., p. 311
Helwig Carbon Products, Inc., p.317
HemscheidtCorporation, p. 318
Hennessey-Forrestal Machinery Co., p. 319
Henry A.PetterSupply Co., p. 320
Hewitt Robins/Crushing &Vibrating Equipment, p.321
Hydro-Power, Inc.,p. 317

I-J

IBT, Inc., p. 322
Industrial Process Equipment Co., p. 322
J. H. Fletcher & Co., p. 307
J. H. Williams Industrial Products, p.324
Jack Kennedy Metal &Building Products, Inc., p.325
Jake's Tire Co., p. 269
James A. ReddingCo., p. 330
Jeffrey Division/Dresser Industries, Inc., p.284
Jennmar Corporation, p. 252,253
John Benson Electric Co.,p. 330
Joy Technologies, Inc., p. 331
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K

Kanawha Manufacturing Co., p. 246
Kennametal, Inc., p. 333
Kerco, Inc., p. 332
Kerr-McGee Coal Corp., p. 332
Kiefer Electrical Supply Co., p. 244
Klein Armature Works, Inc., p. 334
Krebs Engineers, p. 312

L

Lakeshore Mining Equip. Corp., p. 335
Levinson Steel Company, The, p. 334
Long-Airdox Co., p. 338

M

MacWhyte Wire Rope Co., p. 339
Mainline Power Products Co., Inc., p. 340
Marland Clutch Div., Zurn Ind., p. 301
Mcjunkin Corp., p. 341
Michigan Industrial Hardwood Co., p. 340
Midco Sales &Service Co., p. 342
Midwest Steel, p. 342
Mine & Process Service, Inc., p. 343
Mine Safety Appliances, p. 344
Mine Supply Co.,The, p. 345
Miner News, p. 326, 327
Minesafe Electronics, p. 346
Mining Controls, Inc., p. 347
Mississippi Lime Co.,p. 348
Mohler Techology, Inc., p. 349
MontereyCoal Company, p. 350
Morgantown Machine &Hydraulics, Inc., p. 352
Mossner Company, Alfred, p. 352
Mt. Vernon Coal Transfer, p. 289
Mt. Vernon Electric, Inc., p. 351

N. L. Technologies, p. 353
Nalco Chemical Co., p. 354
National Mine Service Co., p. 273
Naylor Pipe Co., p. 355
Norfolk Southern Corp., p. 356
Norris Screen & Mfg. Co., p. 357

N
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o
Ocenco, Inc., p. 245
OKI Padgett Systems, p. 358

Paul Weir Company, p. 358
PE & C, Inc., p. 360
Peabody ABC, p. 287
Peabody Coal Co., p. 298,299
Pennzoil ProductsCo.,p. 359
Phillips Machine Service, Inc., p. 361
Power Torque, Inc., p. 362

R

R&M Service&Supply, Inc., p. 363
Raben Tire Co., p. 297
Reaco Battery Service Corp.,p. 360
Ready Drilling Co., p. 364
Rimpull Corp., p. 364
Ritecrete ConcreteProducts,p. 328
Roberts &Schaefer Co., p. 293,308,309
Roland Machinery Co., p. 365
Rudd Equipment Co., Inc., p. 366

Sahara Coal Company, Inc., p. 367
Schroeder Industries,p. 367
SealSupply, Inc., p. 368
SEMCOR, p. 369
Siemens, p. 370
Sigma Air Conditioning, Inc., p.300
Simmons-Rand Company, p.371
Sisco Supply Co., p. 370
Sligo, Inc.,p. 372 •
SOLLAMI,p.373
Southern IL Petrol., Inc., p. 374
Southern Illinois University-Coal Research Center, p. 375
Stagg Engineering Services, Inc., p.376
Stamler Corp., The, p. 377
Steelite, Inc., p.378
Stonebridge Press Ltd., p.379
Straeffer Sales &Service Co., p.380
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T-U

T. J. Gundlach Machinery Co., p. 381
Tabor Machine Co., Inc., p. 380
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