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PROCEEDINGS OF

THE ILLINOIS MINING INSTITUTE
Ninety-Second Annual Meeting

Springfield, Illinois

Thursday and Friday, October 4-5, 1984

OPENING SESSION

The opening session ofthe 92ndAnnual Meeting ofthe Illinois Mining Insti
tute convened at2:00 p.m., Thursday. October 4. 1984 in the Ford Room of the
Holiday Inn East. James D. Chady. President of the Institute presided.

President Chady: The film entitled "To Catch a Cloud." which had been
scheduled to be shown, is not available. The film that will be presented instead is
entitled "Geology Is..." Dave Reinertsen will give you a little background onit.

Dave Reinertsen: The film was produced by the University of Illinois a
number of years ago. andit tells something about thegeologic make-up of Illinois.
After we get beyond the animated portion of it we get a chance to see different
parts ofIllinois, some ofthe mineral industries in the state and. ofeourse. the min
erals that are produced and used by the citizens. There are some maps that will
show where those particular mineral industries are located in the state. You will
also find that there is somesplit image photography in the film, so therearc some
times when there are two or more things going on at the same time.

President Chady: On behalf of the Illinois Mining Institute and its officers, I
would like towelcome you to the 92nd annual Institute meeting. I am Jim Chady,
acting as your president this year, and Iam very pleased that you so honored me. I
havca few business announcements to make before we get into the technical ses
sions.

John Woolen of Peabody Coal Company will be ourluncheon speaker, and
he will discuss issues related to acid rain and how some of the potential problems
arising from the proposed legislation will affect the coal mining industry. I am
sure you are all aware that this evening at 5:30 to 7:30 in the Holidome we will
have a fellowship hour.

The business meeting tomorrow is at 8:15. which is somewhat earlier than it
has been inother years because ofthe long technical session. Ithink it's important
that all ofyou try to make it to the business meeting as the Institute is in somewhat
ofa financial problem. The Executive Board has tried to come up with some ideas
to keep us solvent in the oncoming years.

I think we have a very fine technical program for you this afternoon, and I
would like to turn the meeting over to George May. General Manager ofMonterey
Coal Company ofCarlinville forthc remainderofthe technical program. George.

11



12 ILLINOIS MINING INSTITUTE

GeorgeMay: I, like Jim, also wish to welcome you to this session this after
noon. I believe you can see by the agenda, which you were given, that we have
four very interesting papers. What I want to ask is that if you haveany questions
alter the paper is given, will you please go to the microphones in the centerof the
aisle. The proceedings for thesesessions arebeing recorded, andwewanttoget all
questions recorded. Our first paper this afternoon is by Christopher T. Ledvina.
Christopher has a Bachelor of Science degree in geology from the University of
Illinois and a Masterof Science degree ingeology from Northeastern Illinois Uni
versity. He has been associated with the Illinois State Geological Survey and has
worked with Freeman United Coal Company as Assistant Superintendent. At the
present time heison leave from Old Ben Coal Company. The title ofChristopher's
paperis "Usesof Image Analysis in the Mining andGeological Sciences".

Christopher T. Ledvina: Thank you Mr. Chairman, thank you fellow mem
bers.



USES OF IMAGE ANALYSIS IN THE

MINING AND GEOLOGICAL SCIENCES

CHRISTOPHER T. LEDVINA
Old lien Coal Company(on leave)

Benton. Illinois

INTRODUCTION

What is image analysis? Image analysis is a fast, accurate, all-electronic
technique that can be used to determine the surface area of objects or features rep
resented on two-dimensional surfaces. Sources of material for image analysis in
clude surface maps, contour maps, mine maps, photographs, and other types of
flat-work. Image analysis can also be used to determine areas from microscopic
flat-work such as microscope slides, thin sections, and polished sections.

Image analysis is not new; the technique has been around in one form or
another for at least twenty years. It has not. however, found broad applications in
the fields of mining or geology; fields in which it could have a large number of
applications. The technique also is not a "computer" technique, although it does
lend itself well to computerization.

Why is it important to determine areas? Maps or photographs are accurate
representations or models of real-life situations. If we can measure areas on these
representations, we know their real areas simply by multiplying by a scale factor.
Suppose we had a surface quadrangle map of some area. On this type of map. con
tour lines show the elevation of the land forms and colored areas delineate woods

or bodies of water. If we are able to read areas from this type of map. we could find
the number of acres at a certain elevation or the number of acres (or square miles)
covered by woods or water.

Suppose we had a map of an underground coal mine. If we could read areas
accurately from this type of map, we could determine the number of square miles
involved in mining operations. If we could read the area occupied by pillars versus
the area occupied by entries and cross-cuts, we could find the volumes and ton
nages of coal mined or unmined. percent recovery, and even tons of refuse pro
duced.

Using the areas read from maps, plus thickness information, not only is it
possible to find various tonnages from individual mines, but it is also possible to
calculate coal reserves.

If we had a map showing contour lines of coal thickness, such as one that
would result from exploratory drilling, we could easily find the reserves within the
map area. We could use image analysis to find the area covered by each contour
interval or thickness category. Using these area determinations along with the
thickness information and the scale factor of the map. some simple arithmetic
yields total tons in the reserve as well as tons ineach thickness category.

Area determinations in microscope work tire used primarily in petrography.
In a thin-section for example, when viewed under polarized light, different min
eral speciesappear as different colored areas. By determining the areasoccupied

13



14 ILLINOIS MINING I N ST IT UT E

by each mineral species, the composition of the rock (or coal) sample can be deter
mined (Chao. et.al., 1983).

Not only is imageanalysis uniquelysuited to findingareas, but it can be used
to count numbers of objects and determine their size distributions. This feature is
particularly useful in petrography fordetermining grain size distributions in sam
ples (Harvey and Steinmetz. 1971). It is also useful indetermining pillar size distri
butions from mine maps.

OPERATION

How does image analysis work? First, let's look at the equipment. At the
heart of most image analyzing systems is a television camera (Figure 1). The tele
vision camera "sees" the source material and sends a signal to processing and con
trol circuitry. Out of the control unit, areas and counts are indicated on a meter.
The control unit also sends a signal to a video monitor that allows the operator to
see what's going on. Figure 2 shows what a typical image analyzing system looks
like, in this case, it is the one at (he Illinois State Geological Survey.

T V

Camera

^

Image

Processing
Electronics & Control

\

Meter

<-
Image

Monitor

Mr. I - Block diuRrum of image analyzing system.

In areadeterminations, the analyzer generates and displays asquare or rectan
gular reference image whose dimenstions arc fully adjustable. The reference
image is superimposed onto the image ofthe source material (Figure 3). From the
scale of the source, we know exactly how much area iscovered by the reference
(height xwidth). Unknown areas displayed within the reference occupy some per
centage of it's area. Therefore, the area of the unknown equals the percent ofarea
coveredby the unknown timesthe area covered by thereference. The meteron the
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analyzer is set to equal one hundred percent with the reference image displayed.
Controls on the analyzer are then set to display only objects within the reference.
The percent of area covered by the objects is then read from the meter. After some
simple calculations, the area of the unknown objects is determined simply and ac
curately.

To prepare material for analysis, some work is usually required. So the TV
camera can "see" them, unknown areas or areas of interest must contrast with sur

rounding areas. In the case of macroscopic work such as maps, if interest areas do
not have sufficient contrast, they must be colored or inked in. In microscopic
work, interest areas can be high-lighted by staining or illuminating in polarized
light. Large work may in some cases have to be subdivided.

Fig. 2- Image analyzing systemat the IllinoisState Geological Survey. To the far left is the
processinganil control unit. The meter, where areas anil counts arc read, is located

in the lower center. The monitor is to the right. The source material is placed on the platform
in the upper center.

OTHER METHODS FOR FINDING AREAS

To appreciate the value of image analysis, let's take a brief look at other
methods of determining areas. Using a mine map as an example, let's say we
wanted to determine the area occupied by pillars versus the area occupied by en
tries and cross-cuts. We could roll a planinieter around the outline of the pillars
and find their area that way. If the mine mapwas large and the pillars intricate, it
wouldtake many tensof hoursto find theirareas. Wecould plot points aroundthe
pillars using an X-Y digitizer and use acomputer togenerate grid cells tofind areas
(Treworgy and Bargh, 1982). With this technique we would have toplot so many
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thousands of points to achieve any degree of accuracy that over a large map. the
task would literally be impossible.

We might consider mathematical functions to determine the areas of the pil
lars, such as the formulas for the areas of squares, rectangles, triangles, and cir
cles. This method would take forever with one or two pillars, let alone a map full
of them. Finally, wc could use the tour de force method of cut and weigh. We
could weigh the mapon a laboratorybalance, thencut the pillars out and weigh the
map again. By comparing the percentage relationship between the two weights,
we could find areas. This method would obviously be impossible with any map
larger than one covering a few pillars, but in a way resembles the way image
analysis works.The difference is thatthecomparison of areas in image analysis is
doneoptically andelectronically. Now, let's takea lookatsomereal-life examples
using image analysis.

Fig.3 - Reference imagesuperimposed ona minemap.Since the reference image isa square
or rectangle,the scaled area it covers iseasy tocalculate. Whenthe analyzeris readingareas

or counts,onlycontrasting objects within the reference are reflected in the readings.
Thus areas are expressed as a percentage of the reference.

Exampli; Onb - Calculation of Coal Ri-;.si-:rvfs

Figure 4 shows a thickness map ofa hypothetical coal reserve covering two
townships and containing forty six thousand eighty acres. The map isdivided into
thickness categories and is much like the type of map that could result from
exploratory drilling. In this example, we wish todetermine total reserves and the
reserves in each thickness category.

To prepare the map. it is subdivided into segments and the thickness



IMAGE ANALYSIS 17

categories are inked-in toprovide contrast. Inthis case, simple Xerox copies were
made of the map andthecategories were inked with India ink. Each category was
analyzed separately to find its percentageof the total area.

The percent black to white, which is read from the meter, times the total area
yields theacres in the thickness category. This acreage times 1800 tons peracre
perfoot of coal yields tonnage inthecategory. Ofcourse, thetonnages aretotalled
to give the total number of tons in the reserve. The results are summarized in Table I.

In thisexample, a simplehypothetical mapwaschosenso wecouldcheck the
accuracy ofthe technique hy the cut and weigh method. As it turns out. the image
analyzing system under-read the area by 852.4 acres for anerror of 1.8 percent. This
is certainly an acceptable tolerance for most work and could be improved with bet
ter system calibration. Now let's look at an example with some real-life un
knowns.

6 miles

6 miles

Fig, 4- Hypotheticalcoal reserve showingthicknessintervals used in KxampleOne.
The eight-foot interval is inked in for analysis.
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Fig. 5- Portion of blueprint map of Old Ben Coal Company's Mine No. 26.
The panel selected for study is in the boxed in area.
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Example Two - Tonnages from the Map of a Mined-Out Panel

Figure 5 shows a portion of Old Ben Coal Company's Mine No. 26 at Scsser,
Illinois. The panel we wish to study is shown in the boxed-in area. This example is
interesting because it not only shows the usefulness of image analysis, but it dem
onstrates that a lot of information is contained in an accurately drawn mine map.
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In this example, we wish to determine the tons mined, tons left unmined. percent
recovery, and the tons ofrefuse generated during the mining cycle.

To prepare the map for analysis, we have taken an enlarged version, inked in
the pillars for contrast, and sub-divided the map by outlining segments (Figure 6).
From thescale of the map. we know thearea covered byeach segment. Toobtain
thickness information that will allow us to determine volumes, which will lead to
tonnages, we need totake a look at the mining profile ofthe panel.

The profile (Figure 7) was made from measurements taken in the panel and
shows a cross-section typical of areas mined by ripper-type continuous miners
used in this mine. Notice the top coal left for roof support, the "blue band" [a
characteristic shale parting found inthe Herrin (No. 6)Coal of theIllinois Basin],
and theamount of floor mined as part of the mining cycle. From this profile, we
know that for each square foot ofcontinous miner travel, we mined 5.83cubic feet
of coal. .16 cubic feet of blue band, and .83 cubic feet of floor.

Mining Profile

25 th north « *t.

Fir. 7- Miningprofileor cross-section instudy area. From this cross-section,we have
determined the volume of materials mined in each square foot of continuous miner

travel. The profile was made from measurements in the panel.

Using the densities of coal, blue band, and floor, we find that coal weighs 85
pounds per cubic foot, blue band weighs 114 pounds per cubic foot, and floor
weighs 140 pounds per cubic foot. Armed with these volumes and weights, we
find that the total in-place tonnage in the panel was 313,650 tons. From analysis,
we find the percentage of black to white (unmined area to mined area). One segment
as it appeared on the monitor is shown in Figure 8.

From the scale of the map and using the percentages from analysis, we have
calculated the area of continuous miner travel. Using the volumes and weights for
the various materials, we have proceeded to calculate the amounts of each mined
or unmined, for the entire panel. These tonnages are summarized in Table 2.

Using the data from Table 2, we can see that a considerable amount of coal
was left as top coal and in chain pillars, barrier pillars, stumps, and fenders. We
can also sec that a considerable amount of extraneous material was handled as part
of the mining cycle. We find that the overall percent recovery for the panel was a
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disappointing 46.3 percent. We also find that the refuse generated by the mining
cycle was 17.1 percent by volume or21.5 percent by weight.

One might glance at the mine map in Figure 6 and conclude that we did a
pretty good jobofextracting the reserve. But via image analysis, we can see that
even with pillar extraction, a lot of coal was left. Just as bad is that the mining
cycle generated a fair amount ofrefuse from the floor. These are just a few ofUn
reasons why our company is mining much more effectively with longwalls. Not
only do we improve the percent recovery by as much as 30 percent, but we have-
almost eliminated the unintentionally mined floor and have improved safety as
well.

In this example, we could have used image analysis to find out more than just
tonnages. Wc could have determined things as diverse as areas blocked by roof
falls, areas and volumes ofair courses, areas versus mining costs; wc could even
have calculated royalty payments. Image analysis is thus particularly useful in en
gineering and economic studies.

Now. let's take alook at an example in which an image through amicroscope-
is analysed.

Fig. 8- Onesegment in Kxample Two as itappears duringanalysis.

Example Three - Petrography of Mine Roof Shales

This final example is from Freeman United Coal Mining Company's Orient
Mine No. 6, Waltonville, Illinois. Here, wc will be determining the percentage of
bituminous material in the roof shale.s of this mine. Although we will not go into
the details of it, the amount of bituminous material in the roof shales has a direct
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affect on roofstability at Orient No. 6(Ledvina, 1976). Image analysis provides a
tool for accurately determining the amount ofbituminous material.

The mineral matter (quartz and clays) in the shales is nearly transparent while
the bituminous material shows as black or opaquespecks. To find the percentage
bituminous material, we determine from analysis the percentage black (bitumin
ous) versus the percentage white (mineral), these percentages yield percent by
volume directly.

The volume percentages coupled with the density of coal (representing
bituminous material) and the density of shale (representing mineral matter) yield
the percent bituminous material by weight. Taking sample one, for example,
shows fifty eight percent white versus forty two percent black. These percentages
represent percent bituminous material by volume. The volume percentages trans
late into sixty nine percent mineral versus thirty one percent bituminous material
by weight. The other three samples could be similarly analyzed.

COUNTING AND SIZE DISTRIBUTIONS

Figure 9 shows a portion ofasimplified mine map. The map shows agroup
ing ofseveral different pillar sizes. When viewed by the image analyzing system,
with thecontrols switched tothecount mode, thesystem displays counting ticks in
place ofobjects on the monitor. The meter on the system then can be set to read
numbers ofobjects instead ofareas. The controls on the analyzer can be adjusted
to eliminate certain sized objects from the count in steps. Using this feature, size
distributions can bedetermined. Figure 10 isa histogram showing the size distri
bution of pillars inthemap inFigure 9.

Countsand size distributions are useful in engineering studiessuch as subsi
dence studies, roofcontrol studies, or studies involving mining plans. Also, in
microscope work, we could use the counting and sizing functions to determine
number of grains, grain size distributions, and compositions in thin-sections.
Thus, wecould have analyzed thesamples in Example Three in more detail.

Fig, 9- Simplified portion of mine mapshowing a population ofdifferent-sized pillars.
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ADDITIONAL FEATURES. THE STATE OFTHE ART. AND
NEW DIRECTIONS

With a little imagination, it is not hard to come up with many additional uses
for image analysis. One particularly useful function is a direct offshoot of the
counting and sizing functions. This is using image analysis for orientation studies.
Orientation studies have direct applications in petrography, for example, to detect
prelerred orientations of grains in rock samples. Other orientation work may in
volve thestudy of maps todetect trends in rooffalls overmined areas.

Since image analyzing systems can count objects based on their maximum
dimensions, counts can he taken ofobjects with the data source oriented in various
directions. By comparing the counts statistically in each direction, preferred orien
tations become readily apparent.

Another useful function possible with image analysis is in studies of com
plimentary areas. Suppose we had a map that had a number ofdark objects scat
tered over a light-colored field. Simply by flicking aswitch, the image analyzing
system can be settoread either the light areas ortheir compliments, the dark areas.
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Fie. 10-Histogram of pillar sizedistribution. Althoughhighlysimplified for illustrative
purposes one ran imagine what the distribution of pillar sizes might he like

using a much more complicated example. Similar distributions could be determined
for many other parameters from a variety of data sources.

To allow rapid analysis of large flat work, the TV camera can be mounted on
a frame, fitted with a zoom lens, and positioned so work can be viewed from
above. With this arrangement, large work can be analyzed without as much sub
dividing. It must be remembered however that there is a limit on accuracy as the
size of objects in the data source decreases.
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Tabic 1- Tonnages from Example One as Table 2- Tonnages and percent recovery
determined by image analysis. from Example 1WO as determined

by imageanalysis.

Tons leftas pillars 143.496.0

Tons leftas topcoal 24.900.6

Tonsmined(floor) 34.176.0

Tons mined (blue band) 5.563.5

Tons mined(coal) 145.253.4

Percent recovery' 46.398

Interval Tons

9 feet 34.713,360

Sfeet 177,500.160

7 feet 207.567,360

6 feet 140.590.080

5 feet II .404.800

Total tons 571.775.760

Image analyzing systems can be teamed with small digital computers simply
by feeding the meter output through a stage ofanalogue/digital conversion and
then into a mini-computer. This type ofarrangement allows programming ability
to be added to analysis and makes easy work out ofthe arithmetic that often has to
be used inarea orcounting studies. Data compilation andstatistical interpretation
becomes much easier. The data derived from analysis can also be accessed by
other systems, and information from cumbersome maps, photos, or microscope
slides can be stored on disk or tape.

In general, most image analyzing systems arc monochromatic, but they can
discern colorto a limited degree bygray tonal value. Most multi-colored sources
such as maps or photos can be broken down into scries of gray tonal values. The
control unit on the analyzer can eliminate objects from counts or area studies by
their gray tonal value. Thus existing maps can be analyzed without inking in in
terest areas. Tosimplify theexplanation, this feature was not used intheexamples,
butcould have been used, especially in the first example onreserve calculations to
avoid separate inking and analysis ofeach thickness category. The problem with
selection bygray tone equivalents is that two or more colors may have thesame
gray tonal value. This iswhere color image analysis really pays off. Some of the
newersystemshave full colorcapability soexistingcolor maps areeasy toanalyze
with little or no preparation. In petrographic work, different components that ap
pear as different colored areas in thin sections under polarized light are easy to
separate and analyze.

In applications of imageanalysis, one aspect that we have notdiscussed at all
is its application in surface mining. Surface applications include the calculation
of tonnages of coal and spoil, soil volumes, size of seeded areas, or mining costs.
Area determinations from contour maps of elevation can aid in reclaiming land
and its restoration to original contour.

AVAILABILITY AND COSTS

Image analyzing systems are available from a number of manufacturers,
mostly the major optical companies. Some of the most diverse systems are from
Carl Zeiss Optical, which has devoted a lot of their resources to the refinement of
the technique. A fairly simple system that uses a magnetic board and pen instead
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ofaTV camera is shown in Figure 11. This system features a paper strip printer,
programming ability, and relatively low cost - around $10,000. Very sophisti
cated systems with full color capability and built-in computers run in the $30,000
to $40,000 range. Some ofthe more sophisticated systems arc designed mostly for
microscopic work only. In general, systems are getting less expensive with time.
Often, used systemsare easy to find.

Fig, 11 - [mageanalyzing system at Northeastern Illinois University.
Thissystemis not a video-type system. It readsareas and determines countsusinga penand

magnetic board. This system, madebyCarl Zeiss, features a digital display
and paper tape printer.

CONCLUSION AND ACKNOWLEDGEMENTS

Image analysis offers to the mining and geological sciences a method to save
time and extract extra information from data sources. In this paper, each of the
examples took lessthan one-half hour to prepare and analyze. This time could be
cut considerably by using some more sophisticated features of image analyzing
systems. Although image analysis has been used primarily in medical, biological,
and metalurgical fields, it is hoped that this paper will serve to encourage its use
more in our fields of mining and mininggeology.

For all their kind and patient help in making this presentation possible, I owe
a lot to my friends and colleagues in the coal industryof Illinois. Special thanks go
the Illinois State Geological Survey, especially Richard Harvey and Heinz Dam-
berger, students and staff at Northeastern Illinois University, especially Robert
Doehler, Albert Forslev. Charles Shabica. Hansa Upadhyay, and William Tong.
my colleagues at Old Ben Coal Company and Sohio. especially Jeff Moriarty and
Andy Koch, friends at Freeman United Coal Mining Company. Paul Weir Com
pany, and of course, my wife. Nancy.
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Question Irani floor: Your examples of the underground mine maps are to
tally hand drawn. The measurements are actually in thesurveyor's book, and the
pictorial part on the mine map itself ishand drawn. Is image analysis nothing more
than a calculated guess?

Christopher Ledvinn: The section foremen are given either a I" = 500' or
1' = 100' mine map to work with, and they have to mark their cutting progress at
the end of each shift. There is a grid system on each of those maps, and the section
foremen have to draw in their cuts, the lifts, the depths of crosscuts, and the depths
of entries with the grid system so that the mine maps are fairly accurate. Now,
some companies do not draw mine maps as well as the maps we arc using here.
Some companies just block out square blocks for pillars and draw in straight lines
for entries or crosscuts, but certainly at Old Ben our maps are drawn accurately.
What I am saying is that basically they are still hand drawn. The features are there
to back up the hand-drawn maps. The image analysis itself is not a calculated guess
of a mine map. It is basically accurate, but it is only as accurate as the people are.
You still have to have the pictures to back you up. I will admit that there probably
is some artistic license to drawing things as they are. If you consider the size of a
panel, the way I sec it, any errors in the drawing abilities of a section foreman
probably tend to balance themselves out. It's the best information available.

Keep in mind that topographic maps are guesses too, because of what hap
pens to the bumps and depressions that are smaller than the contour interval. We
have to work with the best data we have available, and there are few other ways to
count the production of an individual panel. Certainly I wouldn't trust buggy
counts or shuttle ear counts, and installing belt scales isn't particularly practical.
Looking at the mine map may be the only way to get an accurate guess of produc
tion for a particular panel.

Remark from floor: I was just questioning its application in that particular
area.

Christopher Ledvinn: I see your point though, and it's a good one too. Any
other questions? Thank you very much.
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George May: Our next speaker is Paul J. Ehret. Paul has a Bachelorof Sci
ence anda Master's degree from Southern Illinois University at Edwardsville. He
has spent time working with the Illinois State Geological Survey on subsidence
problems, and now he is the environmental specialist for the Illinois Department
of Mines and Minerals in the Land Reclamation Division. The title of his paper
this afternoon is "Subsidence Control Planning for Regulatory Compliance in Il
linois".



SUBSIDENCE CONTROL PLANNING
FOR REGULATORY COMPLIANCE IN ILLINOIS

PAUL J. EHRET

Illinois Department of Mines & Minerals
Land Reclamation Division

Springfield. Illinois

INTRODUCTION

I would liketostart outthis presentation with a story which somewhat reflects
the situation in regard to subsidence and the regulations. It occurred while I was
attending the American Mining Congress Convention inSt. Louis in May. 1981.
At the convention I sat inon a technicalsessionregardingthe SMCRA regulations.
Oneof the presentations wasgiven by a lawyer working in Washington represent
ing the coal industry. His topic of discussion dealt with issues that are presently
controversial and that are foreseen to be controversial in the future. Some of the
issues he discussed included valid existing rights, grandfathering, andabout a half
dozen or so other topics.

Considering my areaof interest I was morethan a littlesurprised that he did
not mention subsidence. After his presentation I spoke to him to ask if he was
familiar with the subsidence regulations and how subsidence looked as far as a
future issue of concern. He indicated that he was familiar with the subsidence reg
ulations, but felt there was little in them that should stir controversy.

The point of thisstory is that subsidence has been somewhat of the sleeping
giant of the regulatory program and until most recently has been ignored by more
than one individual.

To a largedegreethisis what thisdiscussion isabout. In fact, perhaps a better
title for thispresentation may be"Howtoavoid being blindsighted bya subsidence
regulation." One thing I am not going to do is stand here andquote regulations.
Most hereare probably well versed on them. What I do feel I can offer is a discus
sion of future issues that lie ahead for the industry based on observations from my
perspective of the regulations afterover twoyears underthe permanent program.

PLANNED AND UNPLANNED SUBSIDENCE

Basically, from a regulatory standpoint subsidence is viewed in two ex
tremes; one, concerns the removal of all subjacent support, which equates to
planned subsidence in a predictable and controlled manner, or two, unplanned
subsidence in which support of the surface is provided along with documentation
of maximum mine stability.

After reviewing in detail 38 underground mine permit applications it is my
feeling that many applications for planned subsidence lack good planning, and
many unplanned subsidence applications lack good documentation as to the stabil
ity of their mine plans. Obviously, much of this can be blamed on the newness of
the regulations. Surface miners have had over 20 years to adjust to an escalating

28
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progression of regulatory requirements upon their operations. The adjustment to
regulations for underground operations as severeas SMCRA had to be done virtu
ally overnight.

Under these circumstances the industry has for the most part responded satis
factorily in meeting the requirements of the regulations. I would like to take this
opportunity togive my Department acompliment in its approach to implementing
the regulations. I believe we have implemented a very complex anddifficult pro
gram with as little pain as possible and have still maintained ourregulatory man
date.

However, and this is a very important however, in regard to what has been
done so far. the industry in the future must be far more dynamic in its approach to
meeting the regulations. The alternative which was spoken of earlier, is running
the risk of being unprepared for the critical requirements of the regulations.

NEW DEVELOPMENTS IN REGULATIONS

Although the letter of the regulations may notchange, it is not unrealistic to
expect the requirements needed to address those regulations, through a normal
evolutionary process will begin to focus on critical areas requiring more detail
work and investigation. Also, on the favorable side of this process, some of the
non-essential work will be eliminated or substantially reduced. The first evidence
you may see of this is when the Departmentdevelops its new UM-I application.
The development of the newapplication will be based on the Department'sobser
vations and experiences thus far intothe permanent program. Hopefully, the new
UM-1 will be ready within a year or so.

A hint of some of the things to be prepared for can be seen in part in the
Department's modifications letters, permit findings, and conditions. Basically,
the level of detail in planning and analysis forplanned subsidence mining and the
documentation of "maximum minestability" for unplannedsubsidence will be em
phasized.

PUBLIC AWARENESS

An additional factor, which will have far reaching effects, is public aware
ness of the regulations. As people who live in the areas in which you mine become
more aware of the regulations and surface owner right provisions of the law. the
need to satisfactorily address public concents as an element of the regulations will
require more preparation and better planning on the part of the operator.

A point, which all of you can perhaps appreciate, is that of the 38 under
ground mine permit applications filed since the start of the permanent program,
only three public hearings were requested and only two were held. The other re
quest came after the 80th day deadline and was requested by a county outside of
the five-year shadow area limit. Of the other two hearings subsidence was the pri
mary issue in only one.

In several years we will be entering the second permit application phase, or as
significant revisions are submitted it can be anticipated that you will see applica
tions much more highly scrutinized by the public and in all probability a significant
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increase in requests for informal conferences and public hearings. This should be
true particularly for planned subsidence operations and room and pillar mines that
may be experiencing surface stability problems.

Apoint that all operators must understand isthat because ofthe strong public
review aspects of theregulator)1 program your permit applications and particularly
the subsidence control plan, aside from its technical requirements, is very much a
public relations document. As ofyet this fact is not often realized by industry. Itis
obvious that many of thesubsidence control plans are put together without an ap
preciation ofthis fact. They may be done by astaffengineer experienced in work
ingon production or MSHA standards and. these public concern aspects may not
necessarily be understood. Additionally, although our regulations can in no way
interfere with the safetyprovisions of MSHA, thepurpose ofour regulations serve
a very different purpose and the two should not necessarily be viewed as having
the same intentions. In production areasMSHA isconcerned withtheshorterterm
goal of protecting the miners in active areas, while my Division isconcerned for
the longer term goal of maintaining the ground surface long after the mines arc
abandoned.

UNDERSTANDING THE REGULATIONS

As part of my application review I always attempt to place myself in thesur
face owner'sposition of trying to understand what isbeing said and how themine
plan and subsidence control plan relates to protecting the surfaceownersproperty
rightsunderSMCRA. You mayhave noticed thenatureof manyof thesubsidence
modifications questions in this regard. Much effort is spent to eliminate vague,
ambiguous or contradictory language and statements to help facilitate public un
derstanding.

The propensity for general or vague permit application statements is recog-
niz.ed. The desire not to commit to something until you arc sure of the final reper
cussions is only natural. However, it should he understood that is exactly what a
subsidence control plan requires. It is a written commitment to the Department
and the public that states anoperator hasdevised throughplanning andquantitative
analysis a well conceived plan for the control of subsidence and its impacts.

ANTICIPATING FUTURE DEMANDS

In regard to meeting these future needs I am happy to see that several
operators have foreseen many of these problems and are taking farsighted ap
proaches in order to take on these challenges. I would strongly encourage all
operators to take this approachrather than to react toa situation throughcrisis man
agement.

Also, in the realm of anticipating future demands, as I am sure you are aware,
the Illinois Coal Association (ICA) and the Farm Bureau have been working to
gether to bring research funds for subsidence studies from the Bureau of Mines for
fiscal year 198b. Although the direction of this research presently is not known or
even if money will be available, my Department, the ICA. and the Farm Bureau
together with the State Geological Survey arc working to develop an area of focus
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which it is felt wouldbe most beneficial. Weare hopeful thatthe Bureau of Mines
will be willing to use theavailable collective knowledge that presently exists in
industry and the Surveyto produce meaningful research.

Obviously, however, the focus of this study cannot address the individual
priorities of eachoperator. Therefore, operators aregoingto havetodo much more
on their own to gather data to document and quantify the soundness of mine and
subsidence control plans. Theimportance ofdeveloping andmaintaining acurrent
detailed data base in regard to both surface and subsurface conditions cannot be
over-emphasized. The key to managing youroperations in response to the future
demands of subsidence regulations will be from this data base. It will give you the
ability to perform quantitative analysis of your mine plans with less reliance on
existing empirical methodologies. I don't necessarily want to down-play the use
fulness of empirical methods, butratherto placeanexpanded emphasis on investi
gation and data development. The data you develop today will greatly assist the
analysis you must do in the future to acquire subsequent permits.

REDUCE COSTS OF OPERATIONS

Finally, the incentive fordoinga goodjob inresponse tochallenges thesubsi
dence regulations placeon operators goes beyond just doing what is necessary to
get a permit, but to reduce costs of operations. With the regulations such as they
are the cost of subsidence prevention and mitigation must be recognized as a cost
of operations as it has neverbeen before. The room and pillarminersthat can pro
vide the greatest stability per ton of coal mined will do well in reducing the long-
term effects of subsidence as a cost of operations.

Planned subsidence miners who apply sound predictive techniques to avoid
or minimize damages,where possible, andwhere notpossible, todevelop themost
effective mitigation plan will also find costs reduced. It is a good idea to keep
the good-will of the people of areas in which your mines are located. This is a
factor that cannot be overrated.

George May: Thank you Paul. Are there any questions for Paul?
Question from Boor: Paul. I'm not an engineer, but I have a little philosophi

cal problem with the concept of "planned subsidence". It seems to me that when
you take three to eight feet of horizontal strata out of the earth, something is going
to happen at some point in time down the road. How do you assure control of sub
sidence short of backfilling or some process whereby you replace what you took
out?

Paul Ehrct: I think this is something that has been somewhat of a miscon
ception. The regulations have never said that you cannot have subsidence even in
the case of "unplanned subsidence". I think that the regulations recognize that this
is an eventuality of the mining process. However, they have come up with the con
cept of "mine stability": when you mine coal you should do the best job possible
under the circumstances to provide good support of the surface. I think all of us
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recognize that it will not necessarily stop subsidence from occurring, but maybe
more could be done than is being done to guarantee the integrity of the surface or
to at least attempt to guarantee the integrity of the surface. Itby no means says that
you cannot have subsidence. Obviously, if you are going to do room-and-pillar
mining, you are going to get subsidence eventually .somewhere. It does not mean
it would not be quantifiable. It's never measured when it occurs, and you can't
really predict it. Basically its trying to attempt to get a handle on that. I think a lot
of people have had the same concern.

Question from floor. But does that translate inevitably into a percent of ex
traction? Is that basically what we are talking about'?

Paul Ehrct: I don't think everything fits into a nice little category, but I think
that is what the regulations are trying to do. There are two extremes in the regula
tions. Either you take all the support or you leave proper support. And what I think
they are trying to eliminate is the part in between. When you are taking out a lot of
coal, and not leaving sufficient support you are almost guaranteeing subsidence.
You've thus got a situation where you have a lot of subsidence that can't be pre
dicted, so what you are trying to do is provide as good a support as you can to keep
that type of subsidence to a minimum. And whether or not that goal is achievable,
I don't know. The mining techniques they are using now obviously provide a lot
better support than the old ones. However, the problem is that the types of mining
that are being done right now don't have the longevity to allow you to look back
and tell which mining technique worked properly. The only thing I think you can
do is attempt to quantify some of these things. In many cases a lot of owners and
operators complain that a particular theory doesn't apply to their situation. What I
am saying is that to get a permit the industry is going to have to start spending more
effort on something that they can quantify rather than use the empirical methods
that they have been using for 30 years.

Remark from Poor: I suggest that it is very, very difficult to quantify the type
of thing you are talking about even with any given percent of extraction. The ques
tion is whether it is going to happen 50 years, 100 years, or 150 years down the
line. I think those are the types of things we're dealing with, and I think it's almost
impossible for an operator in the unplanned subsidence area to meet this type of
requirement.

Paul Ehret: Well. I don't necessarily say that just because you don't think you
can do it. you shouldn't accumulate data and try to work on the process. I disagree
with that. I think that attempts are going to have to be made; cases arc going to
have to be argued. Things are going to have to be done to show that the industry is
doing a good job. Basically, it's going to comedown to accountability. If prob
lems start to arise from a particular mining operation, why is there a problem? I
think that's what it comes down to. The operators are going to have to show that
they are doing a good job. What they're doing in many cases, quite frankly, is
covering up for things that might comedown in the future. The company should
have good engineering and have all this information to show that under the cir
cumstances theydid asgooda job as possible. That's notsaying that they willstop
subsidence, but they should showthatthey're doinga goodjob ratherthan saying
that we don't have any information. Andthat's reallywhat it comesdownto.
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Remarks from Hoar: I would like tomake some comment on the mining edu
cation for many years. It always bothered me that we have a system that sets up
conveyor belts and shuttle cars, and then somebody mines the coal. They leave
about 50 percent of thai resource in the ground and create a problem for future
generations. I agree with the previous gentleman, that ifyou mine room-and-pil-
lar. someday you are going to have subsidence. There is going to be an affect on
the surface. Isyouragencyworking oneffortslocontrol subsidence and maximize
extraction?

Paul Ehrct: We had a recent meeting, as I alluded to earlier, with the U.S.
Bureau of Mines, andone of the things that the Bureau wantstodo is to longwall-
mineundercentral Illinois cornfields. Nobody hasevencontemplated doingsome
thing like that before. We are receptive to that sort of activity, if it is well con
ceived. I don't think we would permit itjust out of hand. There hasgot to be a lot
of other factors that are involved. In other words, if you do that, can it be miti
gated?Can the ground be restored? I think that is the important factor now. But I
would say. that rather than leave 50 percent of the coal. I would rather see it all
taken, quite frankly, under a lot of circumstances. There is that in-between area,
of maybe 75 percent extraction that generates a lot of subsidence that you can't
account for. Either you have to apply good support or you take it all. I think that
one of the things that the people who wrote this law tried to do is push everybody
into highextraction. The question is that in central Illinoiscan you do high extrac
tion mining properly? We are receptive to highextraction mining, if there are cer
tain things that can be done in the area of litigatingsubsidence damage.

Remarks from floor: I have traveled in Europe, particularly in Poland, and I
saw them backfilling where seams are about 9 feet thick. They use longwall min
ing, and then they backfill with sand. I think this is a reflection of a society that
mines a lot of their reserves. We heard earlier in the film of the great reserves in
Illinois, but it's not always going to be (hat way in future generations. I think it
behooves us as mining people and professionalsto do the things today that will not
create the problems tomorrow.

Paul Ehret: Yes. I think that is an extremely important point. I'm up here in a
certain way, issuing a challenge to the coal industry to be imaginative. I think
we're so set in a pattern thai makes us say, "We've mined that way for 30 years."
Who says you've got to mine thai way for the next 30 years'? Show a little initia
tive, take all the coal, and come upwithsomethingel.se. Idon't think you can deny
that unless something radically changes, there are going to be some tremendous
costs in mitigation. If you can produce more coal and keep your costs down, you
are going to Ire far ahead of the game.

George May: Thank you Paul. Moving ahead here, our next speaker is Mr.
Roger Missavage. Roger has a B.S. in engineering, mechanics, and materials
from Southern Illinois University. He is currently a Master's student, also at
Southern Illinois University, and he is working on a mining engineering degree.
He is Director of the Computer-aided Research and Instruction Laboratory for the
College of Engineering and Technology at Southern Illinois University. Today he
is going to talk about "A Ground-Control Analysis of Multiple-Seam Room-and-
PillarCoal Mining".
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Roger Missavage: Thank you. My co-author is Dr. Chugh. also from South-
cm Illinois University. Today I would like to talk about multiple seam mining in
the Illinois Basin.
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INTRODUCTION

The term "multiple seam underground mining" refers to extraction of two or
more seams at different horizons or two or more lifts in a single thick seam. The
mining in different horizons may be done simultaneously or in a sequence. Multi
ple seam mining is extensively practiced in Europeand some Asian countries and
to a lesser extent in the United States. It can increase the marketability and effec
tive utilization of the available resource and aid conservation by reducing losses.
Furthermore, it can extend the useful life of surface facilities such as railroad
spurs, load-out equipment, shops, office buildings, hoisting equipment, etc. and
thus reduce the unit cost of production.

Concurrent multiple seam underground mining is currently not being prac
ticed in Illinois, although it was practicedabout 40 years ago on a limited scale in
mining the Springfield (No. 5) and Herrin (No. 6) Coals in Williamson County.
Currently two mines are mining a second seam in areas where the other seam was
mined. There exists a significant potential for such mining in the state, and several
mining companies are considering concurrent multiple seam mining in several
mines.

This study was undertaken with the overall objective of evaluating 1) the
areas in Illinois where multiple seam mining may be practiced based on area geol
ogy and coal seam characteristics, and 2) whether such mining would be possible
based on ground control considerations. This study was restricted to feasibility of
partial extraction room-and-pillar mining, and it was designed to answer specific
questions such as 1) what is the minimum interburden thickness that will have min
imal interaction in multiple seam mining? and 2) what effect, if any. will stagger
ing of pillars in the two coal seams have on the interaction? These questions are
very important because of the multiple seam mining potential under prime agricul
tural lands, which may not be subsided, and the possibility of non-concurrent min
ing or (he use ofdifferent mining methods or mining plans in the two seams.

MULTIPLE SEAM MINING POTENTIAL IN ILLINOIS

Over 70 percent of the State of Illinois is underlain by coal. This coal is a part
of the Illinois Basin which covers most of Illinois, western Indiana, and western
Kentucky. The vast lateral extent of the seams and the relatively small amount of
geological disturbance in the basin make possible large highly productive mines.
While more than twenty seams have been mined in the basin the majority of the

35
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production (78 percent) has been from the Ilerrin (No. 6) Coal (No. 11 Coal in
western Kentucky and Ilerrin Coal in Indiana) and the Springfield (No. 5) Coal
(No. 9 Coal in western Kentucky and Springfield Coal V in Indiana). In general,
both seams are not thick enough for underground mining in the same area under
present-day economics, but in thirteen counties (Figure 1) in southeastern Illinois
both seams are more than 42 inches thick. Within this area, reserves are estimated

to be about 36.3 billion tons in both seams (Missavage, private communication,
1984). The overburden above the No. 6 Coal varies from 150 to 1000 feet (Figure
2), and the interburden thickness between the two seams varies from 20 to 120
feet. In addition to a variation in scam thickness between the seams the sulfur con

tent also varies for the two seams. Since the potential market for high-sulfur coal
is limited, simultaneous miningof bothseams and the subsequent blending of coal
may reduce the sulfur contentof the thicker seamand thus increase the marketabil
ity of the coal. Therefore, the authors think that a significant potential exists for
multiple seam mining in the basin and it should be exploited.

Isoplcth; Interval
^-20— 10 ft.

Area vherc both fi and
#6 coals arc more than

42 In. thick

! i::. 1 —Interburden thickness in the study area.

The distinct features of the basin are prime farmland, thick underclays, large
percentage of shales in the overburden, and high tectonic stresses. Since much of
the basin is considered prime farmland and much of it is drained by gravity tiles,
subsidence must be kept to a minimumand thereforemay preclude the widespread
use of longwall mining. The No. 6 Coal is underlain by a weak water-sensitive
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underclay that ranges from a few inches to more than ten feet in thickness. The
undcrclay at times can have a mudlike consistency and compressive strengths of
less than 300 psi (Rockaway 1980). This soft layer causes floor heave and founda
tion failures of the pillars. High tectonic stresses have been shown to cause prob
lems in the Beckley coal bed (Aggson 1978). and high stresses in excess of 3000
psi (Aggson 1978) have been reported near the basin.

The area most likely to adopt multiseam mining is northern Saline, eastern
Franklin, and Hamilton counties. They arc characterized by moderate to high-sul
fur No. 6 Coal, low-to moderate-sulfur No. 5 Coal, intcrburden spacings ranging
from 70 to 120 feet, overburden thicknesses ranging from 400 to 800 feet, and
seam thickness ranging from 42 to 66 inches in both seams. The mines may employ
simultaneous mining of both seams to avoid the problems associated with water
and gas accumulation and also to allow the blending of the coal to improve the
marketability.

Fig. 2 - Overburden thickness in the study area.

GROUND CONTROL ANALYSIS OF MULTIPLE SEAM MINING

Overall Approach

Finite Element Modeling (FEM) was utilized toanalyze interactions inmulti-
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pie seam partial extraction mining under geologic conditions typically encoun
tered in the counties that are most likely to practice such mining.

The analyses involved determining stress distribution around the mine open
ings in both seams together. Though this was truly a three-dimensional problem,
it was simulated as a two-dimensional planestrain problemdue to the large amount
of computer time required and due to the complexity of analyzing the results of a
three-dimensional analysis. Two dimensional linear elastic analysis using the
FEM computer programs BMINES developed by the Bureau of Mines was used in
the study. The computed stresses were used in calculating a point by point safety
factor in the rock mass surrounding the mine openings. The safety factor was de
fined as the shear stress at the point divided by the maximum allowable shear stress
at that point. The maximum allowable shear stress at the point was calculated
based on the non-linear (Parabolic)Torre failure envelope. The safety factor con
tour plots were prepared to assess both the overall stability and the interaction of
mining in both seams.

The FEM studies were conducted to evaluate the effects of varying parting
thickness, roof type, thicknessof the underclay, and lateralstresses. Three mining
geometries were considered to simulate development entries, panel entries with
columnization of pillars,and panel entrieswithstaggering of pillars.

Previous Studies

A review of past studies on the subject was recently presented by Eghartner
(1982) and Barko (1982). Studies on ground control analysis of multiple scam
mining in the U.S. are rather sparse. Thirty eight case histories of multiple seam
mining andencountered ground conditions were analyzed todevelopempirical ob
servations. Most of these case histories were from eastern U.S. and none were

from the Illinois Basin. Of the 38 case histories, mining of the upper seam pre
ceded mining of the lower seam in 32 cases. Among the 38 case histories, 16cases
were considered stable and 22 wereconsidered unstable.This does not necessarily
mean that 60 percent of all multiseamminingsituations were unstable. It is proba
ble that most of the studies were done in mines having ground control problems.

Eghartner (1982) attempted tocorrelate overall stability toseveral geometric
parameters such as intcrburden spacing, extraction ratio, percent sandstone in the
interhurden. and number of layers in the interburden.

Theories of how mining in two seams interact can be divided into two
categories: arching and subsidence. Arching theories presented by Peng and
Chandra (1980). Britton (1980), and Haycocks et al. (1982) involve the region
around the mine opening where stresses are redistributed dueto the mine opening.
Thepresence of (he pressure arch around single mine openings isaccepted bymost
mining engineers. Arch heights extend upward and downward a distance of any
where from 3 to5 times the seam height (Britton). 30times seam height (Peng and
Chandra 1980), andto twicetheopening width (Holland). Interaction occurswhen
the arches from the two seams coincide. Arch height of 50 times seam height is
accepted for longwall mining and twice the opening width for room-and-pillar
mining. Thiswouldcorrespond to arch heights of40 to60 feet forthe Illinois Basin
and minimum interburden spacing of 80 to 120 feet. Wilson and others (1976)
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suggested that the interaction effects are complex and no single theory can explain
the phenomenon. He suggested that in certain cases, mining of the second seam
could increase the stability rather than reduce it. In the United Kingdom entries in
lower seams are driven directly below the gob of longwail panels in the upper seam
to takeadvantage of the interaction. As seen from thehistogram in figure3. inter-
burden spacing alone is not a good measure of stability when mining two seams.
Haycocks and others (1982) also tried to correlate layering, interburden stiffness,
and ratio of upper to lower seam extraction to opening stability but met with little
success.
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Kin. 3 - Histogram of case histories versos interburden spacing.

A few studies in the recent past (Eghartner. 1982 and Barko. 1982) have at
tempted to analyze interactions in multiple seam mining using analytical
techniques. Eghartner (1982) used photoela.stic modeling tomeasure the extent of
disturbance caused by a single pillar on an elastic floor. He used several models
varying the size of the pillar, stiffness of the floor, and stress distribution on the
pillar. Using the results of the photoela.stic study, he inferred the depth to which
the natural stress field would be disturbed beneath pillars in the upper seam. He
concluded that with a single pillar on an elastic floor the depth was greater with
softer or layered interburden. This is consistent with observations made from the
case history data. One limitation to this analysis is that the pressure bulbs extend
more than a pillar width beyond the edge of the pillar. The pressure bulbs from
adjacent pillars will therefore interact with each other. The photoelastic analysis
conducted by Eghartner (1982) would therefore not be directly applicable toroom-
and-pillar mining. The application ofhis studies is limited to longwail mining or
to the effect of barrier pillars in longwail mining.
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Eghartner also used FEM to measure the height/depth of interaction. A two-
dimensional plane strain linear elastic layered model was used. Theboundary con
ditions on the model were pins on the baseand rollerson bothsides. Therefore, the
horizontal stress was limited to one-third the vertical stress. The thickness and stiff
nessof the strataoverlying thecoalseam were varied. The archheight wasdefined
as the distance to which the principal stresses varied by at least five percent from
the natural stress field. As the stiffness ofthe overlying strata increased, the height
of the pressure arch increased. This is in contradiction to what is expected from
analysis of thecasehistory data. Either theeffect of high lateral stresses issignifi
cant orthe height/depth ofthe pressure arch does not correlate with seam stability.

Barko (1982) also used FEM to analyze thestability when mining multiple
seams. The approach was quite different from that used by Eghartner (1982).
Barko used the stresses from the FEM analysis to calculate point by point safety
factors based on the Coulomb-Navier (linear) failure criterion. The model was a
two-dimensional plane strain with oilier boundary conditions on the bottomand
both sides. The extent of interaction was measured as the distance between an arbi
trary safety contour (usually 20 or 60) at the upper coal scam. He used several
different models that varied the mine geometry, but all models limited horizontal
stresses to one third of the vertical stress. Very large safety factors (10-100) and
the method of measuring interaction makes one somewhat cautious about the re
sults obtained in this study. One conclusion isespecially circumspect. He noted a
decrease in the failure in the upperseamuntil the interburden increased to 52 feet
beyond which the extent of failure in the upper seam rapidly increased. The in
creasein failure with increasing interburden spacing isnotconsistent withthecase
history data or intuition. Becauseof the limitations of the studies discussed above,
the present study was initialed.

FINITE ELEMENT MODELING OF
MULTIPLE SEAM MINING IN ILLINOIS

Two dimensional linear elastic analyses were conducted using the program
BMINES (Revision 2, 12/1972) written for the Bureau ofMines by Agbabian As
sociates. Atypical model of multiple seam mining geometry under Illinois condi
tions is shown in Figure 4.The symmetric columnized model consists of Vz pillar,
'/: opening, andone full opening and one full pillar in each seam. The model is
capable of simulating upto9 layers extending 30ft. below theNo.5 Coal to45 ft.
above the No. 6Coal. Each layer was assumed to be homogenous and isotropic.
Material properties for different layers were based on over400 laboratory strength
tests for rocks in the Illinois Basin Coal Field tested inthe Department of Mininu
Engineering Geotechnical Laboratories. The geotechnical properties ofdifferent
layers utilized in the analyses are given in Table 1. Vertical pressures of600 psi
were applied at the upper model boundary to simulate a400-foot mining depth of
the No. 6 Coal. Analyses were made with lateral pressures or600, 1800. and 3000
psi (m= 1, 3. 5). The extraction ratios varied from 36percent to simulate main
entries to 70 percent to simulate working panels. An additional model was con
structed to simulate staggering ofpillars. Staggers of 10 percent and 20 percent
were used to simulate errors in surveying, and 100 percent was used to simulate
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Fig. 4 - Schematic diagram of (he panel FEM model. The data from the area enclosed in dashed
lines were used for the safety factor calculations.

cases where pillar geometry in the previously mined seam is unknown. The nature
of the interburden and immediate roof material was varied from a soft shale to
limestone to simulate the extremes throughout the basin. Interburden thickness
varied from a minimum of 25 feet to a maximum of 115 feet.

All models utilized plane strain quadrilateral elements with aspect ratios of
less than 2.5 to I in the regions of highstressconcentrationor high stress gradients.
Outside these regions aspect ratios were never greater than 4 to 1. The models con
sisted of 1520-2400 nodes and 1440-2260 elements with the smallest elements 1

ft. square next to the opening.
The stress data for model elements were analyzed for point by point safety

factors using a parabolic yield envelope and laboratory strength data sealed by a
factor of two. Contour plots ofsafety factors were prepared, and comparisons were
made for openings only in the No. 5 and No. 6 Coals to openings in both seams to
evaluate interactions due to multiple seam mining.

RESULTS AND DISCUSSION

Figure 5 is an example of analysis with 25 feetof shale interburden. The im
mediate roofs of the No. 5 and No. 6 Coals is also composed of soft shales. Note
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that the failed area (safety factor below 1.0) extends between the two seams. The
shear failure starts along the rib of the No. 5 Coal and propagates upward to the
No. 6 Coal. The interaction between the two seams is quite apparent in this exam
ple.

Figure 6 represents a similar analysis except that the interburden is now 85
feet. In this case the interaction is minimal, and therefore, the stability of either
mine opening is unaffected by the other.

Figure 7 shows analysis with full stagger of pillarsand an interburden of fifty
feet and a lateral pressure of 1800 psi. The interaction in this example is minimal.
Note the reduced size of the 2.0 safety factor contour above the No. 5 Coal pillar.
The asymmetry is due to a stagger of 20 feet and a pillar width of 22 feet.

Several additional similar analyses were conducted to evaluate the effects of
a strong stiff layer in the interburden. varying amount of pillar stagger in the two
seams, and varying roof and floor conditions. The results of all analyses can be
summarized as follows:

1) Interaction between mine workings in the upper and lower seam is
predominant where interburden between two seams is 75 ft. or less. For interbur
den thickness varying between 50-75 ft., the interaction is relatively small. In
other words, if the openings are stable while mining a single seam, the openings
will also be stable if both seams are mined.

2) A massive stiff layer in the interburden reduces the interaction between
the scams. For example, if the 25-ft. interburden litisa 15-ft. layer of limestone in
it, the minimum safety factor in the interburdenis 3.0 as compared to 0.8 when the
interburden is composed of soft shales. This is similar to the results reported by
Haycocks (1982).

3) The underclay thickness does not significantly affect the degree of interac
tion. For example, increasing the underclay thickness from 2 ft. to 7 ft. with 50 ft.
of interburden does not change the stability of the interburden. The effects of weak
floor on stability due to weak floor is limited to the scam above it.

4) High lateral stresses seem to have little effect on the interaction. When the
lateral stress is increased from 200 PSI (m = 1/3) to 1800 PSI (m = 3) the minimum
safety factor in the interburden increased from 1.0 to 1.5. The high horizontal
stress field seems to lower the pressure arch. If either seam is stable in the high
horizontal stress field when mined individually, then both seams would be stable
when mined together. Also no increase in stability was observed when the open
ings were staggered. This is due to the shallowarch height in room-and-pillar min
ing.

5) Staggering of pillars has little effect as compared to columnization. Other
than slightly distorting the stress field, staggering does not affect the overall stabil
ity with interburdens of 50 feet or more. This allows independent sizing of pillars
and entries in each seam to meet the roof and floor conditions of that seam.

Additional studies are currently being planned to include interaction effects
due to multiple seam mining in high extraction areas such as retreat mining and
longwall mining.
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Kin. fi- Safety factor contours with 75 feet of interhurden and in = 3. Areas with safety factor less
than 1.0 are shaded.
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GeorgeMay: My next speaker is Jack Nawrot. Jack has a B.S. degree from
Blackburn College and an M.A. from Southern Illinois University of Carbondale.
His papertoday is"EnhancingReclamation through Selective Slurry Disposal".

Jack Nawrot: I supervise the reclamation research portion of the Cooperative
Wildlife Research Laboratory at Southern Illinois University. Dr. Klimstra. who
began our program 35 years ago. superviseseverything including what we call the
"Bugs Bunny Program". Our lab started about 35 years ago doing reclamation re
search, and one of the main objectives of most of our research demonstration proj
ects on mined lands is to provide very good opportunities for fish and wildlife
habitat enhancement.



ENHANCING RECLAMATION THROUGH
SELECTIVE SLURRY DISPOSAL

JACK R. NAWROT, S. C. YAICII. and W. D. KLIMSTRA
Cooperative Wildlife Research Laboratory

Southern Illinois University
Carhondale. Illinois 62901

INTRODUCTION

Current reclamation requirements require four feet of soil or other material be
used as final cover on those slurry impoundments not capable of supporting vege
tation. As experienced by many operators, implementation of this requirement is
often expensive and extremely difficult due to problemsof cover availability and
surface stability. In many cases, operators cover portions of ponds, particularly
the fine-grained silt/clay zone, that are capable of supporting vegetation without
supplemental soil. Also, coversoil must be borrowed from an adjacent site result
ing in creation of a problem to resolve a problem. This is especially important
when slurry sites arc inquality agricultural regions.

Examples exist throughout Illinois and Indiana of entireslurry ponds or por
tionsof pondsexhibiting altera period of time a capability forsupporting vegeta
tive cover (Figure 1). Such plant communities vary from wetland and moist-soil

Fig. 1- Favorable /ones ofmany slurryponds are often colonized bywetland species suchas
cattails (Typlui spp.) and wildmillet(Ecliinocliloiispp.).

-IS
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planls associated with seasonally inundated and saturated silt/clay soil types (Fig
ure 2) to upland herbaceous and woodycover associated with drier coarse-grained
slurry constituents. Extensive investigation of factors affecting the natural estab
lishment of vegetation on slurry impoundments suggests that saturation and dis
tance from the discharge point played important roles in controlling the acid-pro
ducing potential of slurry (Nawrot 1981. Nawrot and Yaich 1982a). Patterns of
vegetation establishment on inactive ponds indicate that harsh phytotoxic condi
tions are concentrated in zones immediatelysurrounding discharge points.

Unfortunately, most slurry disposal operations utilize single-point discharge
systems which result in concentrated and elevated accumulations of acid-produc
ing coarse-grained pyritic materials at the point ofdischarge in the impoundment.
Downslope from the discharge point acid-producing potential decreases rapidly if
turbulent How. or short-circuiting, does not resuspend and transport pyritic con
stituents farther. Although favorable or non-acid producing zones may charac
terize lower portions of recently inactivated ponds, oxidation and acidification,
which begins near site of discharge, can adversely affect most slurry surfaces.
Downslope transport of fine-grained pyritic materials and acid runoff ultimately
reinforce the regulatory viewpoint that entire slurry ponds areacid producing.

The first step in recognizing the reclamation potential of selective slurry pro
cessing to produce anon-acid soil substitute is to appreciate that slurry is not neces
sarily a waste product of the coal benefication process. Often carbon recovery
from slurry is considered economically feasible, and preparation engineers and
mine management have addressed the problems ofquality characterization and

Fig. 2-Seedbed preparation, nutrient application, and supplemental planting of
laptable wetland species can enhance existing vegetation in favorable silt/clay zones.adaptahl
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identification of cleaning technology that accommodate carbon separation from
other byproducts. Similarly, identification andseparation of non-acid constituents
from pyritic materials atgiven sites would seem technologically and economically
feasible. While the reaction of management and engineers is to view selective
handling as costly or logistically complicated, selective separation of slurry com
ponents already occurs as a natural process within many slurry impoundments.
Because ofthis fact, efforts should he made tocapitalize on existing favorable con
ditions within slurry impoundments, as well as investigate and develop practices
that will enhance and refine segregation and selected placement ofpyritic mater
ials.

CURRENT SLURRY DISPOSAL PRACTICES -
LIMITATIONS AND PROBLEMS

Most current slurry disposal practices utilize stationary single-point dis
charges resulting in differential distrihution of slurry constituents due to interac
tion of flow velocity, particle size, and specific gravity. Slurry distribution from
single-point discharges is characterized by physical and chemical gradients estab
lished between the high discharge and low decani ends ofthe basin (Table 1). Typ
ical slurry distribution resulting from single-point discharge systems minimizes
the extent of the non-acid producing zone.

Under normal conditions, zonation ofan unmanaged disposal system results
in 15 to 20 percent ofthe basin acreage being an extreme acid-producing Discharee
Zone (Nawrot and Yaich 1982b). Netneutralization deficits inexcessof 100 tons
CaC03 cq/l ,000 tons/acre mandates 4 feet ofsoil to comply with current regu
latory requirements or flooding toprevent oxidation.

The immediately adjacent Intermediate Zone represents atransition from ex
treme acid-producing potentials of the Discharge Zone to marginal neutralization
deficits treatable with incremental applications ofagricultural limestone (25 to 40
tons/acre). Although the Intermediate Zone may be but 20 to 25 percent ofapond,
vegetation establishment without soil cover is difficult and requires considerable
labor and expense for limestone application. Just as high water tables and unstable
conditions contribute stability problems when covering this Zone with soil, lime
stone application by conventional means, even with low ground pressure spreaders
such as Big Wheels and Big A, may be impossible. Consequently, less productive,
and more expensive (limestone applications (« $30 to $60/ton) practices are re
quired, such as aerial limestone applications using fixed-wing aircraft and helicop
ters, liquid limestone application with hydrosceders, and pneumatic placement of
fine-grained limestone. In addition to these cost factors, the naturally occurrimz
calcareous slurry components that settle out in the Discharge Zone at rates exceed^
ing 150 tons CaC03 eq/1,000 tons/acre should be capitalized on in reclamation
planning. Depositing available calcareous materials with coarse pyrite fractions in
the Discharge Zone while purchasing limestone and spreading at great expense on
adjacent downslope areas is evidence of inadequate attention given preplanned
slurry disposal and reclamation. Vegetation establishment without soil cover in
the Intermediate Zone can be difficult because of need for limestone application-
however, transporting or blending of the naturally occurring calcareous slurry
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component lost in the Discharge Zonecan contribute to an acceptable acid-base
balance. Disposal management practices, which enhance the coarse-grained lime
stone recovery, can be designed so as to simultaneously reduce the line-grained
pyritic component that adversely affects the Intermediate Zone. Disposal prac
tices, which contribute to pyrite reduction orcalcite enhancement, can transform
an acid-producing Intermediate Zone to a zone capable of supporting vegetation
without soil cover.

The lowest management zones (Low and Impounded) of slurry impound
ments represent the maximization ofselective separation of favorable slurry con
stituents that can be expected to occur naturally in an unmanaged single-point dis
chargesystem. By the time thedischarge flow has reached the lowerzonesof the
pond, the silt- and clay-sized fractions ofshale, clays, coal, and calcite represent
the predominant slurry constituent in suspension. Consequently, ifponding depth
and retention time are maximized and scouring orshort-circuiting is prevented,
only the finest-grained pyrite, orpyrite entrapped in other constituents, will enter
thiszoneof favorable silt/clay substrates.

Ponds where resuspension and scouring of pyrite have not occurred are
characterized by positive net neutralization potentials, with values as high as 32
tons/acre ofexcess calcium carhonatc. It is these segments with positive acid-base
balances and high water tables that have colonized by native wetland vegetation.
These zones represent 35 to 50 percent ofthe pond acreage and provide the most
dramatic results in recent experimental practices where wetland habitat develop
ment was implemented as a cost effective reclamation alternative (Nawrot and
Yaich 1982b). Soil conditions associated with the silt/clay fraction in the Low and
Impounded zones arc so favorable, that reclamation needs only to diversify and
enhance wetland plant communities which rapidly colonize this desirable sub
strate. In fact, the only constraints to developing quality wetlands result from lim
ited quantities of ecotypically adapted wetland plant materials and too little
watershed or inadequate freeboard for seasonal and/or permanent inundation.
Slurry disposal management to maximize and increase moist soil and inundated
wetland zones requires preplanning that provides for adequate watershed and suf
ficient embankment freeboard. Also important are water level control capabilities
to capitalize on favorable properties of silt/clay slurry constituents to support pro
ductive wetland habitats.

SLURRY DISCHARGE MANAGEMENT -
PREPLANNING TO PREVENTPROBLEMS

There have been frequent invitations from the coal industry to characterize
existing impoundments and evaluate the potential for slurry reclamation without
soil cover. After study ofmore than 1,900 acres ofslurry impoundments and re
sults of more than 28,000 chemical analyses, it is obvious that slurry disposal and
management technology is making little or no progress. Because slurry is a by
product of processing coal and industry treats it as waste, there is perpetuation of
the negative stereotype that slurry is acid-producing and requires 4 feet of soil
cover for regulatory compliance.

Mine superintendents maintain production levels, preparation engineers en-
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sure coal quality, and mine engineers plan and survey new ponds when old ponds
are filled. Consequently, ultimate slurry pond reclamation responsibility often
rests with individuals not involved in planning and designing disposal systems.
Understandably, the "waste product" environmental engineers or reclamation per
sonnel are required to handle often offers little or no opportunity for implementa
tion of reclamation alternatives other than 4 feet of cover. In the absence of pre
planning and implementing slurry discharge/disposal management practices, the
acid stereotype is enhanced, and industry does not fully benefit from minimized
slurry reclamation costs.

The main objective of discharge management is to selectively distribute
slurry constituents lo improve physical, chemical, and topographic characteristics
of impoundments, fortunately, many practices that enhance reclamation feasibil
ity of an inactive impoundment also improve sediment settlingand hydraulic effi
ciencyof an active impoundment. Disposal practices designed to selectively place
slurry constituents capitalize on specific gravity differences of targetconstituents
such as coarse and fine-grained pyritie and calcareous materials, fine and coarse
grained coal fragments, and fine-grained silt/clay constituents. Increasing sedi
ment retention time and deereasing How velocity results in an increased surface
acreage covered by silt- and clay-sized slurry fractions, and adecrease inacid-pro
ducing discharge acreage.

Although current disposal practices result in differential gravitational set
tling, thedegree of differential settling and separation of slurry constituents pro
duces a z.onation that seldom achieves the full potential of selective placement.
The non-acid producing silts and clays settleout in the decantzone where perma
nent inundation precludes the need for covering (soil or water) these materials.
Ideally, thefine-grained materials should beused to cover acid-producing pyritie
materials which settle out closer to the discharge point. The velocity and location
of the discharge should be managed lo eliminate extensive deposition of pyritie
materials above (he final ground waterelevation. Coarse-grained discharge con
stituents should ideally remain below the water table and below the silt- and clay-
sized fraction. Discharge velocity and ponding depths should be carefully man
aged to prevent short-circuiting and excessive How velocities which might resus-
pend and distribute pyritie materials throughout lower zones. Discharge and de
cant locations andelevations shouldbedesigned to prevent steep topographic gra
dients that result in detrimental scouring and resuspension of pyritie materials
under conditions of insufficient ponding depth.

Design and management of slurry impoundments to selectively place con
stituents could utilize many techniques practiced by the U.S. Army Corps of En
gineers in dredged material containment and placement (Gallagher ct al. 1978,
Johnson and McGuinncss 1975, Montgomery 1978). Many options (e.g.. energy
dissipators, multiple discharge points and manifolds, floating discharge point and
baffles, multiccll design, etc.) are available to improve disposal practices and final
slurry distribution. However, significant improvement in coal mine slurry im
poundments could be made through relatively simple planning and management
of existing discharge systems. The sequential movement of discharge points to
place pyritie materials below the final water elevation would be the first step in
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minimizing adverse effects of above grade discharge materials mounds. A final
placement of the discharge point to reduce flowvelocitiesand short circuiting, and
maintenance of increased ponding depth and sediment retention time can
maximize the capping of previous discharge points withthe favorable siltandclay
fraction.

SLURRY DISCHARGE MANAGEMENT- FIELD DEMONSTRATIONS

Although pre-planning andimplementation ofsitespecific discharge disposal
that selectively separates slurry constituents has not yet been carried to comple
tion, the Cooperative Wildlife Research Laboratory iscollaborating with industry
in two full-scale reclamation demonstrations. Management practices at two Il
linois mines where accidental and partial implementation ofdesigned slurry- hand
ling haveoccurred may reduce the need forsoil coverby 75 percent. While these
preliminary management demonstrations have not yielded themost optimal results
in separation of pyritic constituents or minimization of potential acid-producing
slurry acreage, the level of accomplishment has been extremely encouraging. As
a result, there isobvious interest bymine management personnel topursue similar
practices at other suitable sites. In addition, both thesite specific experience and
general principles demonstrated have served asa focus for fine-tuning and outlin
ing comprehensive planning for future slurry discharge management.

Cyclone Processing for Pyrite Reduction

A potentially attractive slurry management technique to reduce pyritic sulfur
content was demonstrated by chance atasurface mine in southern Illinois. As pre
mature filling of an 80-acrc slurry impoundment necessitated a reduction insolids
input, two 24-inch classifying cyclones were installed on the main slurry line. This
maximized return water flow to the preparation plant and reduced further input
volume to only the fine overflow fraction. The fine-textured cyclone overflow
materials were discharged over previously deposited slurry forming asilt/clay cap
ranging in thickness from 6 to 38 inches. As laboratory personnel had already in
itiated establishment of a IO-acre wetland plant propagation area in the lower
zones ofthis pond (Figure 3), the scope ofthe project was expanded to investigate
the feasibility of using the silt/clay cycloncd cap as a substitute for soil cover for
the potentially acid-producing upper pond zones.

Suitability of the silt/clay cap as a non-acid producing coversubstitute was
supported by acid-base balance analyses of the cyclone overflow materials when
compared to the coarse-grained pyritic underflow; the fine-grained silt/clay mater
ials had undergone a69 percent reduction in pyritic sulfur (relative to raw slurry).
Pyritic sulfur had been reduced from approximately 1.9 percent in raw slurry to
0.63 percent in fines. However, concurrent with the cyclone reduction in coarse
grained pyrite, desirable coarse-grained calcareous materials also were reduced
by 65 percent in the overflow silt/clay cap. Consequently, although the overall
acid-base balance of the cyclone fines constituted a "non-acid producing" value
(i.e., 32 tons neutralization potential versus 20 tons potential acidity), this cap
material cannot be assumed free ofpotential acid "hotspots". While the cyclone
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Fig. 3- Non-acid producing cyclone overflow materials provided saturated substrates ideally
soiled forestablishment ofdesirable wetland species such asliardslem bulrush (Scirpus acutus)

(lop) and sweet flag (Acorus calamus) (bottom).
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effectively reduced pyritic sulfur, loss of the coarse-grained calcareous component
unfortunately produced a slurry with reduced buffering capacity. Field evaluation
of any actual acid production will be necessaryto determine if cycloning produces
a silt/clay cap acceptable as a soil substitute.

After one and a half growing seasons, both the 20 acres of wetland species
and approximately 60 acresof upland grass-legume coverhave performed excep
tionally well. In fact, during August 1984when mosthay crops in southern Illinois
appeared drought stressed, the red-top (Agrostis alba), creeping foxtail
(Alopccurus arwdinaceus), and whitesweet clover (Mclilotus alba) cover showed
vigorous growth. Hopefully, these favorablegrowthconditions will persist despite
indication of occasional hotspots or marginal acid-base balances.

While cycloning to reduce pyritic sulfur has produced dramatic results, this
initial effort must be expanded and refined to improve and to ensure quality cap
materials. Further, it must be appreciated that the effort at one mine must be
evaluated before application atother sites, asregional differences inthequality of
roof, floor, andpartingmaterials arcas variable as given coalscamsandassociated
mining techniques as well as coal preparation practices. Unquestionably, the use
of the cyclonedemonstrated the possibility of a process thatmay contribute to re
duction in acid-producing potential. Because of important economic benefits of a
soil cover substitute contributed bycomponents of slurry, preparation and recla
mation engineers must now work together to ensure that the full potential of this
technology is pursued.

The cyclone system responsible for reducing pyritic sulfur in theabove 80-
acrccell was not specifically designed to enhance reclamation potential of over
flow components. However, with modification ofcurrent cyclone designs used by
metals processing industries, operational characteristics might besignificantly im
proved toenhance neutralization capability tofurther reduce acid potential. Evalu
ation ofcurrent design specifications ofavailable cyclones, as well as determina
tion of optimal characteristics (i.e., apex diameter, vortex finder length and
diameter, feed concentration and volume, etc.) suggest it is feasible to develop a
system that can optimize separation of non-acid slurry constituents from ntn-of-
mine slurry feed.

After separation of slurry into non-acid cover materials and pyritic wastes,
many opportunities exist for development of innovative and cost-effective recla
mation alternatives. The non-acid constituent could be used as a final cover for
pre-May 1978 impoundments or as a soil substitute for post-law impoundments.
Sequential disposal using cycloned separates (i.e., covering previous pre-Iaw im
poundments and capping acid-producing cycloned separates) has the potential for
nearly complete elimination of a soil cover, reducing an expensive and difficult
aspect of slurry pond reclamation.

To fully capitalize on the potential ofcyclone processing, pre-planning is es
sential. Analyses are needed for run-of-mine slurry feed representative ofgeolog
ical and operational conditions associated with each mine site. Delineation ofper
cent composition of acid and non-acid constituents within various size fractions
will be important in assessing the applicability ofthis technique to reduce pyrite.
To more readily meet the objectives for reclamation it is recommended that prepa
ration engineers initially approach slurry processing only as apyrite reduction and
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neutralization potential enhancement process. Efforts to combine fine coal recov
ery with pyrite reduction constrain the effectiveness and simplicity of the cyclone
process, as multi-stage processing will be required to deal with two slurry con
stituents of distinct specific gravities. Collaboration with design engineers of cy
clone equipment manufacturers can provide additional hydraulic engineering ex
pertise to identifyexisting cyclone systemsand necessary modifications to achieve
a practical and functional slurry processing system. Equally important, input of
soil scientists is needed to ensure that cyclone processing produces an acceptable
non-acid cover component capable of supporting the intended post reclamation
use, whether it be wetland habitat development or agronomic practices such as
pasture or hay production.

Disposal Management for Selective Separation

A second field demonstration of slurry discharge management recently pro
duced promising results at a surface mine in northwesternIllinois. Capitalizing on
the principle that slurry constituents of different specific gravity and particle size
settle out naturally in response to physical factors associated with Stokc's Law
(i.e., flow velocity, pond morphology, and detention time), efforts were made to
enhance the discrete settling process by management of both the sequence and
placement of the discharge point location. Most importantly, those discharge prac
tices that were to be minimized or eliminated were those that frequently contribute
to undesirable topographic gradients and the distribution of acid-producing com
ponents throughout the pond surface.

Major emphasis was placed upon sequential movement of a floating slurry
discharge linearound thepondperimeter toachieve a level topography andprevent
deposition of coarse-grained pyritic slurry constituentsabove the final pool eleva
tion. Maintenance of adequate ponding depth was a key factor in maximizing the
settling efficiency for coarse pyritic material and preventing short-circuiting and
subsequent scouring of pyritic materials downslopc over the non-acid silt/clay
sized slurry fraction. These simple management practiceswere implemented with
the initial intention of enhancing the effectiveness of the natural settling process so
that the extent of the acid-producing Discharge and Intermediate Zones could be
minimized.

Subsequent placement ofdischarge points and water level management in the
final stages of the discharge management plan were designed to cover previous
acid-producing discharge areas with favorable silt/clay cap materials. However,
premature termination of mining activities prevented completion of slurry dis
charge management as originally planned. Despite the inability to complete the
silt/clay capping process, the laboratory continued the physical and chemical site
evaluations to delineate the distribution of previously deposited slurry con
stituents. Although reclamation of the 80-aere impoundment through wetland de
velopment would have to be reduced in scope, it was hoped that an alternative
to theplan for covering the entire impoundment with 4 feet of soil was possible.

After implementation of discharge management practices for approximately
7 months ofdisposal, 10 discharge points had been established. Post-disposal in
vestigations identified distinct and abrupt textural. chemical, and topographic
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segregations within shod (100-300 feet) distances from slurry discharge points. In
general, two distinct chemical and textural classes were observed. Primarily-
coarse-grained (> 200 mesh) pyritic materials, shales, sand, coal, and calcareous
components were concentrated from the point of discharge extending approxi
mately 200 to 600 feet downslope where non-acid producing silt/clay slimes (i.e..
si60 percent silt and clay) settledout in less turbulent discharge Hows.The favor
able silt/clay constituents comprised a distinct mud flat similar to seasonally inun
dated zones of natural wetlands.

Unlike most unmanaged slurry ponds where high discharge velocities and
scouring transport pyritic materials throughout much of the pond profile, sampling
along discharge gradients and paired samples of naturally deposited adjacent
coarse and line-textured slurry materials dramatically illustrated the principle of
selective slurry separation with even minimal discharge management practices.
High potential acidity values (e.g., > 100-200 tons CaCO, eq/1.000 tons) and
neutralization potential values (e.g., 40-100 tons CaCO, eq/1.000 tons) were
concentrated at the points of discharge in association with coarse-grained mater
ials. As discharge velocity decreased, downslope concentrations of both coarse
grained pyritic and calcareous constituentsdecreased gradually until rapid abrupt
decreases in potential acidity (e.g.. <:20 tons CaCO, cq/1,000 tons) were re
flected in the final transition to the silt/clayzones.

Maintenance of adequate ponding depth andregulation of discharge point lo
cationsresulted insilt/clayslimedeposits characterized by60 to98 percent reduc
tions in potential acidity values (relative to discharge areas). Acid-base balances
with minimal neutralization deficits (i.e.,5-10 tonsCaCO,eq/1.000 tons)andex
cess neutralization potentials of 3 to 13 tons CaCO, eq/1,000 tons indicated the
need for little or no limestone amendmentsfor about 50 percent of the 80-acre im
poundment.

Evaluation of watershedcharacteristics, slurry infiltration rates, and macro-
and micro-nutrient statusofthesilt/clay slurryconstituents indicated thesuitability
of pursuing a wetland/wildlife habitat reclamation alternative for the lower 40
acres of the 80-acre pond. Because this reclamation alternative would be delayed
until final planswerecompleted andregulator,' approval received,remedial meas
ures (straw bale barriers) were taken to prevent pyritic materials in the Discharge
and Intermediate areas from eroding downslope prior tocompletion of soil cover
ing.

While notbeingable tocomplete this discharge management plan wasdisap
pointing, thedramatic reduction inpyritic sulfur resulting in theelimination ofsoil
cover for the proposed 40-aere wetland/wildlife area was extremely encouraging,
liven assoil covering continued onthe acid-producing Discharge and Intermediate
Zones, desirable wetland species have begun the natural colonization process on
the silt/clay wetland substrate, clearly demonstrating the potential of selective
slurry disposal asacost effective alternative for regulator)' compliance.

ADDITIONAL SITE SPECIFIC DEMONSTRATIONS ARE NEEDED

While slurry management technology is still moreof an art than a science,
experience gained through additional applications of those hydraulic, physical.
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and chemical principles governing the selective separation process will demon
strate the importance of addressing site specific conditions when expanding and
implementing these practices by the mining industry. Regulatory acceptance of
selective processing as a reclamation alternative should not be based upon the as
sumption that all slurry can be rendered non-acid producing, but. that all slurry
constituents, similar to overburden, are not acid producing.

Therefore, to gain regulatory acceptance it will be the responsibility of the
operator to demonstrate the most effective technique(s) to remove or selectively
process the acid-producing pyritic component. Pre-planning slurry reclamation as
part of the coal cleaning and disposal engineering process willensure that slurry is
no longer treated only as an acid-producing waste, but a potential recoverable soil
resource.
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George May: Do you have any questions for Jack?
Question from floor: Did you look at trace metal uptake in thevegetables that

you are growing there?
Jack Nawrot: People always ask about that. There wasn't a prohlem with it

because in order for traee elements, such as zinc andcopper, to be mobilized, gen
erally the soil has tohave low pH. In order togrow vegetables, we had tohave a
piI of about 5.8. so we never have to analyze the watermelons, cucumbers, or
other vegetables. People have eaten them and have had no ill effects. The data are
living proof that it's safe. But every pond is different. Everybody has the miscon
ception that a slurry pond is made ofwaste material, and the minute you mention
waste material people think oftoxic waste and heavy metals. It really isn't the case
in most of our Midwestern and Illinois slurry ponds.

Question from floor: Jack, what kind of reaction are you getting from your
former col leagues and regulators astothe permanent use ofslurry for reclamation?

Jack Nawrot: Maybe they would like toanswer for themselves, I'm not sure.
The turn ofevents that helped us is that now everybody isscreaming about saving
wetlands. When we started this thing a wetland was something you drained and
grew corn and soybeans on. So now you have to save the wetlands and show this
as a desirable landuse. I thinkthattherearea lotof advantages to having wetlands.



60 ILLINOIS MINING INSTITUTE

I know that within Illinois, at the Sunspot Mine for example, we've had a nice
wetland up there. Through the variance we can have a chance al demonstrating
that type of thing, and we've been working on that as an experimental practice in
Indiana right now. Like I said, if you look at our native wetlands and then you look
at the wetlands in slurry ponds, you have equally as diverse vegetation and good
water quality. So there is no question that we can produce what is a diminishing
resource here in the Midwest through using slurry ponds as wetland development
areas.

Remark from floor. I commend your work, and I think your wetland study is
worth the effort. Reclamation is very important. But regarding the management of
this disposal of slurry, whenever you move from one spot to another you ruin the
potential of going back at a later date and reclaiming the slurry for fuel content.
Our experience in Indiana has been that when you keep the point of entry to one
particular spot you will have your coal separated in a natural sequence. Thus, I
concur with what you say with regard to the particle size, the deposition of pyritic
material, and so forth.

Jack Nawrot: We've found that in all the pre-reclamation characterization
studies where there wasa singlepointdischarge, the coal wasabout800 to 1,000
feet out. and thesilt and clay was further. Moving the point ofdischarge and mix
ing the silt-clay with the coal materials will interfere withsubsequent carbon re
covery. The thing that probably would be more of a disadvantage to you as faras
carbon recovery would beto have to dig through a 4-foot soil cover togo getwhat
you had to cover in 1984. So there's an advantage in what we're proposing too.
Even if you mixed it. it might work over a larger portion of the pond. We take
samples and talk to the preparation people andcycloneengineers and tell them to
extract the pyrite from theslurry pond so that we can develop favorable soil. For
some soil types we would just as soon have that coarse-textured coal material
mixed with thecalcific material asacomplete soil type rather than wasting thecoal
or the limestone that occurs naturally in slurry. We would just as soon have that
mix without the pyrite, because ifyou got rid of the pyrite, you would be a step
aheadof the coal recovery process lateron anyway.

George May: Are ther any other questions?
Question from floor: Have you had any reaction for increased need for liners,

and has there been any consideration of the effects of pyrite materials on the
groundwater?

Jack Nawrot: Well, that isthe situation now. You can always typify thebasic
pond with a cross-section as shown up there. You have an acid-producing dis
charge area that's above the water table. That's where the undesirable acid-pro
ducingmaterial is located. It isbest to get below the water,and weachieve that in
our overall reclamation plan. Then we pull the calcitic material out and distribute
itin the lower2/? of the pond where we have marginal potential acidity. Overall we
develop a better soil system as far as acid-base balance is concerned. We have a
saturated environment below the surface as well as awell-blended surface compo
nent. So we'd end up with probably abetteroverall scheme, and the question about
pond water isjust that. You've been approached by somebody that said, "Well if
your slurry is below the water table then you'll have acid contamination in the
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groundwater." That one diagram that showed saturated substrata is fairly represen
tativeof the groundwater of mostof theponds we've sampled. Every time wesam
ple groundwater and we get to that saturated zone, we'll find a few of what we
refer to as the nation's worst slurry pond in southern Illinois. We find pH's of 6.8
to 7.2 and above from 18 inches to 7 feet down in that pond. If you pull that mate
rial out and expose it to the air, it will acidify. Since the slurry is Hooded, it hasn't
acidified for 20 years. It's the surface-aerated zone that acidifies.

George May: Thank you Jack. I wish to thank all of you for coming and at
tending the session this afternoon. This concludes our papers. Also, let me once
moregive all the speakers a handforextremely well-presented talks(Fig. 1).

At this time the session is adjourned.

Fig. 1- Speakers in the technical session of Thursday afternoon. The speakers are (from left to
right): technical chairman - George May, Jack Nawrot, Christopher I.eclvinu, Paul Khret, and

Roger Missavage.



MORNING SESSION

The Fridaymorning Business and Technical Sessions convened in the Ford
Room. Holiday Inn East. Springfield. Illinoisat8:15a.m.. October5, 1984. Pres
identJames Chadypresided.

BUSINESS SESSION

President Chady: The first orderof business this morning will be the Secre
tary/Treasurer's report as given by Heinz Dambergcr.

SECRETARY-TREASURER'S REPORT

HeinzDambergcr: Good morning. I*m sorry sve had to schedule this business
meeting soearly, but our technical session islonger than usual. Let me first briefly
report on ourstatus of membership and attendance. Yesterday wehad697people
attending. There are 23 students in addition. We expect that there will be some
additional people registering today so thetotalwill beprobably somewhere around
800. Last year at the close of the day on Thursday, we had 784. so we are about
80-90 people short of last year's attendance. We had about 50 students last year,
so the total attendance last year was 847. (Thetotalattendance in 1984 was 739
including26 students.)

I have some copies oftheaudited financial statement here. Ifanyof the mem
bers want to review it, they may do so. The financial statement has been audited
and approved by the Auditing Committee. Basically it shows a reduction in our
assets by close to S4.000. That is a substantial deficit that we show in this past
fiscal year. We've been showing deficits for several years now, so the Board de
cided that something will need to be done. Actually this year's deficit looks a little
larger than it actually is because we arecutting offearlier than usual. Therefore,
we haven't gotten quite a few of the checks for the advertising in last year's Pro
ceedings. We estimate that this is close to SI ,500, so the deficit will be less than
what is shown. The Board yesterday decided that next year we will charge S3.00
attendance fee orregistration fee in addition tothe membership fee. This isfor one
year only. We want to see how things are developing, and hopefully we will not
need tocharge this fee in the future. It is primarily todefer costs ofthe meeting and
in particular the fellowship hour, which costs about $6,000. This should generate
about $2,000 to $2,500. Also we decided that we would raise the charge for adver
tising in ourProceedings byabout 10 percent rounded offtothe nearest $5. That
again should generate something like $2,000 to $2,500. This will be implemented
for the 1985 Proceedings, sowe will be generating income in 1986 from this deci
sion. We have not changed our fees for quite a number ofyears. It has been the
same for about 5years. Also, the Board was debating whether the meeting should
be moved from Springfield closer to the coal fields and thus increase the atten
dance. Certainmembers of the Board were asked tocheck intothe facilities in Mt.
Vernon and Marion. We'll alsocheck out theconvention facilities here because
one ofthe ideas is that we might want to add exhibitors to our meeting. The facilities
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should have enough space to have exhibitors in connection with our annual meet
ing. This is just in an exploratory stage. And lastly, the Secretary was asked to
hold down expenses as much as possible. You may have noticed some of this yes
terday during our fellowship hour.

I think this about concludes the report. Til certainly be willing to field any
questions at this point. As I said, if you are interested in looking at the financial
report, it is available here. Thank you.

President Chady: Thank you Heinz. The next order of business is the
Nominating Committee Report for theslateofofficersfornextyear, which willbe
presented by M. E. Hopkins.

NOMINATING COMMITTEE

M. E. Hopkins: I am substituting for Dale Walker. Chairman of the Commit
tee. The Committee consists of Dale Walker. George May. and myself. The Com
mittee has chosen the following members for presentation at this time: Robert
Izard for President; David Beerbower of Freeman United for First Vice-President;
Mack Shumate for Second Vice-President; for four members of the Executive
Board - Ron Morris of Sahara; Gordon Roberts of Monterey; Joseph Schonthal.
Jr. of J. Schonthal and Associates (a third generation of board members); Taylor
Pensoneau of the Illinois Coal Association; and a real hard choice for Secretary/
Treasurer. Heinz Damberger.

President Chady: Thank you floppy. Would there be any nominations from
the floor? Then would someone make a motion that these nominations be ac
cepted?

IMI Member: I so move.

President Chady: Is there a second? All in favor say"aye". Opposed? That
approves the slate. Doc. who is the chairman ofthe Honorary Life Membership
Committee, is not here. This year we have two outstanding gentlemen who have
been selected for Honorary Life Membership. They are Gene Moroni formerly
with Old Ben Coal Company, and Minor Pace who has been with Inland Steel
Company. The next order of business is the Scholarship Committee Report.
George Eadie. Chairman.

SCHOLARSHIP COMMITTEE REPORT

George Eadie: Besides myself the Scholarship Committee consists of Jim
Yancy from Freeman United Coal and Kevin Brooks from Consolidated Coal
Company. The Committee this year again requested the Board toprovide the same
funds for scholarships for the coining year that were provided this year, and the
Board has approved. This year the Board allocated S3.600 to five schools and as is
our tradition, we will askeach of theseschools to give us a brief reporton what's
going on in their program. Some people aren't here yet so Iwill have to change the
order ofpresentation and ask Professor Sprotils to start by giving the report on his
school, Indiana State University at Evansvillc.

Professor Sprouts: Indiana State at Evansville describes its location. We are
a branch campus ofIndiana State University atTerre Haute, presently with 3.800
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students, which includes about 250 in engineering technology. This includes the
disciplines of civil, electrical, mechanical, and miningengineering technology.
The $750 received from the Illinois Mining Institute provides two scholarships:
Our recipients were David Weaver, who is a senior, and William Peters, who is a
junior, in a four-year mining engineering technology program. We wish to thank
the Illinois Mining Institute formaking this scholarship money availableto these
deserving students.

George Eadie: Thank you Eric. The report of the University of Wisconsin at
Platteville will be given by Dr. John Krogman.

John Krogman: Thank you George. We were allotted $750 again by the Il
linois Mining Institute, andonce again we divided that among three students. This
year's recipients areJeffVan Zummercn. who isasenior from Waupaca, Wiscon
sin: Kirk Hillman, who is a senior from Wisconsin Dells, Wisconsin; and John
Jones, who is also a senior from Platteville. Wisconsin. On behalf of those stu
dents and my department chairman. Bob Reeder, I would like to thank the Illinois
Mining Institute for their continuing support of our program which helps us in re
cruiting students to our four-year mining engineering program. Thank you very
much.

George Eadie: Thank you John. The Southern Illinois University is one ofthe
schools this year that has a new department head. Togive that report for Southern
Illinois University is Dr. Paul Chugh. Chairman ofthe Mining Engineering De
partment.

Paul Chugh: Thank you George. $1500 were allocated to the Department of
Mining Engineering for scholarships by the IMI. We gave three scholarships of
$500 each basedon academic merit. The threestudents wereseniors in cither the
mining engineering program or mining technology program. They have all
graduated. Tom Roscetti, who was the scholarship holder for the mining engineer
ing program, is currently pursuing his Master's program in the Department ofMin
ing Engineering atSIU-C. We are really proud to have Tom with us. and I will be
introducing him to you at the luncheon meeting again. The other two scholarship
holders were Mr. Michael Storm and Mr. John Do/.icr. I have prepared a three-
page flier about the department, and it is on the back table. Iwould appreciate itif
you would take a flier and learn a little more about the department. We have ap
preciated the support ofthe IMI in the mining engineering and mining technology
programs at SIU-C, and we hope this support will continue in the future. Thank
you.

George Eadie: Thanks Paul. The new Department Head at the University of
Missouri at Rolla, Dr. Charles Beasley. Dr. Beasley has been at Rolla for a year
now and will give a report on the University of Missouri-Rolla.

Charles Beasley: We do want to tell you that we really appreciate the support
that you've given to the school, and as adepartment chairman, having looked over
the record ofsupport, this is very much an enviable record. It goes back about 92
years, and Iunderstand in your by-laws you even spoke to the needs for support of
student programs at that time. You've carried through with it since that time, so I
don't know if anyone in the country can match you at that duration and level of
support. We are very appreciative of that. Ourstudent holders of theawards are
here with us this morning, and Iwould like to have both of them stand up. One is
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Mr. Bruce Yoder. and the other is Mr. Mike Savage. Both of these men are
juniors, and both coincidentally. are the sons ofengineers. Although we didn't get
their fathers in the right profession, had they studied harder we would have gotten
one out ofmetallurgy and one out ofaerospace-electrical engineering. These two
students also illustrate something else that I think is very important for you to
know. One, Mike Savage, is a co-op student who is largely supporting himself as
he puts himself through school. It takes a lot oftime and effort to do that as you
fellows who arc in co-ops know. Bruce, on the other hand, is aparticipant in our
mine-rescue team. That is an activity that gets no credit, but requires a lot ofprac
tice time. They are going tocompete next weekend against a lot ofcompany teams
in a rescue competition that wc hold annually now atMissouri atourpractice mine.
You're all. by the way. invited on October 11th to that competition. So both are
taking a lot of time outside of class to do otheractivities, and weappreciate their
efforts.

Let me share another piece ofgood news with you. We are ground-breaking
on October 18th for our brand new S21.000.000 Mineral Engineering Building'
Finally, the legislature saw things Ihc same way the mining industry docs, so we
are getting the Mineral Engineering Building under way atthat time. It will supple
ment ourexperimental mineand Rock Mechanics and Explosive Research Center,
which we're all very proud of on our campus.

Let me share anotherpiece of good news of what support like yours can do.
This very morning a shuttle went up again, and I heard the voice of a fellow who
grew up in a smallminingcamp in southern West Virginia, the sameminingcamp
that I grew up in, as a matterof fact, Bragg. West Virginia. CommanderJohnny
McBridc is Hying this morning. He grew up in the same house a few years later,
that I grew up in. It's the kind of support that you men supply that gets people
through school. Thanks again for your kind support.

George Eadie: Thank you very much Chuck. The community college pro
grams are represented this morning. The Wabash Valley College program will be
presented by Mr. John Howard.

John Howard: The Wabash Valley mining program is in its fourth year, and
we have expanded from one location in Ml. Carmel to Five additional locations.
The scholarship monies were divided equally to provide one scholarship to one
student in each of the six mining technology sites that wc have in Illinois. The
recipients are: Mr. Steve Timming from the Ml. Carmel facility, who works for
Old Ben; Mr. Mike Waitc from the Centralia-Kaskaskia mining site; Mr. Mike
Liles from Lincoln Land Community College; Mr. George Pepovich; Mr. John
Wards from the Southeastern Illinois facility; and Mr. Todd Bohlen from our col
lege in Marion. And I might add that during this time of the relatively limited op
portunities - the scholarship recipients appreciate the bright news probably more
than at any other time. On behalf of the faculty, staff, administration, and students
for all these community colleges. I thank the Illinois Mining Institute for its sup
port. Thank you.

George Eadie: Thank you John.
These college representatives in the last couple of years have been driving up

in the morning, and I suspect they've been caught by the change in time of the
business meeting. I'm sure that they will be at the luncheon meeting. I want to
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thankthemembers of theScholarship Committee andthe Institute fortheirsupport
during thepast year. Would all the students intheroom please stand up.

We will sec you at the luncheon. Thank you very much. Thatconcludes the
Scholarship Report.

President Chady: Thank you George for your report onthis whole worthwhile
function of the IMI. It was decided at the Board meeting yesterday that even
though wedidhave a financial problem, we certainly weren't going to try to cure
it by cutting down on the scholarships. That's why we have asked that for next
year we will have the S3.00 registration fee in addition to the dues for those who
attend the meeting. Our greatest source of revenue comes from our advertising
that is in the Proceedings everyyear. That is a groupthat tirelessly works on this
project through theyear tosell thisadvertising inorder to get theannual report out
each year. Is Lanny Bell, Chairman of the Advertising Committee here? Well if
Lanny comes in we'll ask him to give the report from thecommittee.

TECHNICAL SESSION

President Chady: If youwill have a seat, wewill begin our technical session.
I would like to welcomeall of you to themorningsessionof the technicalprogram.

The Chairman of this morning's session is George Land, who is the Director
of Technical Assessment for Amax Coal Co. We have a fine program lined up for
you this morning, and I hope you all enjoy it. George.

GeorgeLand: Thank you. One thing he didn't tell you and that I am going to
tell you is that if you will look at the program you will see that we've got a very
tight schedule this morning. We have seven papers scheduled for 2Vz hours, and
that means we are going to have to move right along. As you also can tell by look
ing at the program, our first four papers have to do with fine-coal cleaning or
characterization methods, research, and the ways to improve the product by the
so-called deep coal cleaning. I am hoping we will have time for questions, but if
we don't, I'm sure that if you have any questions, the speakers will be glad to talk
to you after the meeting. Without further ado, I will get at this business of being a
program chairman. Our first speaker comes to us from the U.S. Department of
Energy, the Pittsburgh Energy Technology Center. His name is Carl P. Maronde.
He is a graduate of the Universityof Pittsburghwith a B.S. in mining engineering.
He went to work with the U.S. Department of Energy when he got out of school.
He's been there since then doing research in coal preparation under Al Beaubrock
whom many of you know. He is well qualified to address us on the subject of "Fine
Coal Beneficiation-Current Practices, New Directions." Mr. Maronde.

CarlMaronde: Thank you George. I would like to thank you all for showing
up this morning. Coal preparation has evolved over the years from simplistic
methods of removing impurities from coal to a very costly, complex technology
requiring sophisticated instrumentation.
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INTRODUCTION

Over the years, coal preparation has evolved from a simplistic method for
removing liberated impurities from coarse coal to a complex technology requir
ingsophisticated instrumentation andcontrol toassure rejection of pyriteandother
mineral matter from finely ground coal.

The first recorded attempt to wash coal mechanically occurred in Saxony in
about 1830. when a hand-operated movable-sieve jig was used to stratify heavy
mineral matter from the lighter coal. Today, coal is almost universally cleaned by
mechanical methods, although some hand picking is still practiced because of
unique local conditions. As shown by the statistics in Table I, conventional coal-
cleaning devices, such as jigs, dense-medium vessels, dense-medium cyclones,
and concentrating tables, all clean large tonnages of coal. While these devices arc
relatively efficient, they are generally limited to cleaning only the coarser sizes of
coal (:» 0.5 mm), and it is known that both recovery and quality of product can be
improved significantly through size reduction to liberate the mineral matter and
pyrite associated with the coal.

FINE COAL CLEANING OF LOWER FREEPORT COAL

An excellent example of the pyritic sulfur liberation attainable through size
reduction is shown in Figure 1. Here, a sample of Lower Freeport coal from
Pennsylvania was riffled into five aliquots and crushed to the different sizes
shown. Each of these samples was then float-sink tested at both 1.30 and 1.60
specific gravity (sp.gr.). The sample crushed to 1'A-inch top size had 1.4% pyritic
sulfur in the float 1.60 sp.gr. fraction. Crushing to '/x-inch top size provided little
pyritic sulfur release, as shown by the fact that the 1.60 sp.gr. float product still
contained 1.3% pyritic sulfur. However, crushing to 14 mesh showed a very sig
nificant liberation of pyritic sulfur, the product containing 0.6%. Further crushing

DISCLAIMER - Reference in this report to any specific commercial product, process, or service is to
facilitate understanding and does not necessarilyimplyitsendorsementOrfavoringby the UnitedStates
Department of Energy.
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Table 1- Mechanicalcleaningof bituminouscoaland lignite, by type of equipment -
1978 (thousand short tons)

Type of Equipment Total

Wet Methods:

Jigs 104,811
Concentrating Tables 23,549
Classifiers 6,153
Launders 1,358

Dense Medium Processes:

Magnetite 65,823
Sand 7,765
Calcium Chloride 924

Flotation 10,068

Pneumatic Methods 4,330

Grand Total" 224,780

"Data may not add to totals shown due to independent rounding.
Source: Form EIA-7

to 48 mesh provided a product containing 0.3% pyritic sulfur - again, a very sig
nificant reduction in pyritic sulfur content. Further reduction to 200 mesh provided
only an additional 0.1% reduction in the pyritic sulfur content.

Although no operator is crushing his total preparation plant feed to %-inch
top size today, undoubtedly some operators have considered the implication of
doing this. However, how many operators have considered beneficiating a ROM
coal crushed to minus 14 mesh, or minus 48 mesh, or minus 200 mesh? Yet. this
dramatic departure from conventional bcneficiation practice may be necessary to
produce specification coals for an ever more discriminating and expanding mar
ket, a market that currently seeks a very low-sulfur fuel and is beginning to realize
the merits of low mineral-matter content.

So where does the coal preparation engineer go from here? What flow sheet
configuration might he consider? And, what equipment and processes will he use?

Such flow sheets will likely contain a prccleaning circuit in which the high
mineral matter content fraction will be removed. And it may be expedient, on a
coal-dependent basis, to scalp off a coarse-siz.cclean coal fraction before crushing
the coal for impurity liberation. Thus the required capacity of the fine coal bc
neficiation circuit would be reduced with minimal effect on final product quality
or recovery.
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Figure 2 shows a flow sheet using suchan approach. Here the raw coal would
be crushed to a nominal top size and washed in a jig at 1.70 sp.gr. The primary
refuse draw would be rejected, the secondary draw might logically be crushed to
some finer top size and rewashcd. The jig float-coal product would then be deslimed
to remove as much of the collodial-si/.e clay as possible. This desliming process
may use a combination of screens and two or three stages of classifying cyclones
to reject only the minus 10-micron material from the process stream. This reject
would be high in ash and sulfur, and would contain little carbonaceous material.
The deslimed coal would be crushed to 500 microns and pumped to a classifying
cyclone, where it would be split at approximately 100 microns (150 mesh). The
plus-100-micron material would go to a dense-medium cyclone circuit, washing
at a nominal 1.3 to 1.4 sp.gr.. thus producing a clean coal and a middlings product.
The classifying cyclone overflow material would go to a two-stage flotation circuit
called coal-pyrite flotation (Figure 3). Stage 1 would be conventional froth flota
tion, where the coarser pyrite and the liberated mineral matter would be rejected.
The froth would then be repulpcd and pumped to the second stage of notation,
where a hydrophilic colloid, such as starch, would be added to depress the coal,
and a xanthate would be added to float the pyrite.
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Obviously, many variationsof this How sheet would be considered depend
ing on the washability analysis of the feed coal and the end-use market require
ments for the product.

Interestingly, the proposed flow sheet does not involve any exotic new equip
ment or processes but rather a shift in emphasis to the fine-coal-cleaning circuit.
Such preparation plants will cost considerably more to build and operate, and the
final products, both clean coal and refuse, will present unique problems in hand
ling, storage, and disposal. However, using such schemes, significant reductions
in ash and sulfur content of Midwest Region coals could be realized immediately
while new, more selective techniques are being developed.

Such exotic preparation plants will be designed to produce at least two and
perhaps three salable products, depending on the coal and the available markets.
The primary product (a low-sulfur-, low-mincral-content coal) would be used as a
utilitycoal or feedstock fora coal-waterslurry. The secondary product, of a some
what higher sulfur and ash content, would be suitable as a fuel for a fluidized-bed
combustion boiler. Markets for ultralow ash and sulfur products would include
fuels for dicsels or gas turbines.

The equipment and processes for providing these ultraclean coal products
logically fall into three categories:

(1) Currently available technologythat, through circuit modification, would
be capable of providingfinalclean-coalproductsof lower pyrite and min
eral-matter content, including jigs, wet concentrating tables, dense-
medium vessels and cyclones, and froth notation.

(2) New physical and physicochemical technologies currently being de
veloped. These would include agglomeration, electrostatics, high-gra
dient magneticseparation, true-heavy-liquidcyclones, and advanced flo
tation techniques.

(3) Chemical coal-cleaning technologies, including the Gravimelt process
and the Microwave process, that can remove organic sulfur as well as
mineral matter from coal.

CURRENTLY AVAILABLE TECHNOLOGY

Jigs employ particle stratification resulting from a pulsating fluid action to
effect a separation. Two types of jigs arc available: the baum-typc jig used for
cleaning plus-'/i-inch material, and Ihe Batacjig used for cleaning material in the
Yi-inch to 200-mcsh size range.

Wet concentrating tables use differential motion and gravitational flow to
stratify coal ona ribbed table. Itiscommonly applied tothewashing of nominal %
inch by0 rawcoal. However, it is also suitable for, and hasbeen applied to, the
washing of material as fineas 28 mesh by0. The wetconcentrating tablehas been
shownto providesignificant pyriterejection downto 400 mesh 11).

Dense-medium vessels and dense-medium cyclones use a medium made up
of finely ground magnetite particles suspended inwater toeffect a separation based
on particle density.Thesense-medium vessel isused to treatplus-'/i-inchmaterial,
whilethe dense-medium cyclone typically cleans the '/i-inch x 28-mcsh size frac
tion. The dense-medium cyclone has also been shown to be an effective coal-
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cleaning device, providing extremely sharp separations when washing feeds as
fine as 150 mesh |2]. However, as the size of the particle to be separated ap
proaches the size of the magnetite particles in the medium, the efficiency of the
separation deteriorates rapidly.

Froth flotation is a physicochemical process for beneficiating the by-zero
material. The process uses a difference in the surface propertiesof the coal and its
associated impurities to effect a separation. A feed slurry is fed into an aerated
tank, where hydrophobic coal particles becomeattached to, and are buoyed to the
surface by finely dispersed air bubbles and are collected as a clean coal froth prod
uct. The mineral matter, being hydrophilic, is wetted by svater and remains in sus
pension to be carried off as the tailings product.

For flotation to be most effective, reagents such as oils (collectors), and sur
factants (frothers) must be added to the pulp. The collector reagent adsorbs on the
coal surface and renders it more hydrophobic while the frother reagent facilitates
the production of a stable froth capable of carrying the coal to the surface of the
pulp. Conventional froth flotation of coal has been in use in the United States for
more than 50 years, although it has only been since the 1960s that flotation has
gained any semblance of acceptance.

NEW TECHNOLOGY

Flotation

While conventional flotation will successfully reduce the mineral matter con
tent of a coal, it has limited effect on the pyritic sulfur content, as pyrite tends to
float almost as well as coal. Because of the limited pyrite rejection achieved by
coal flotation, researchers have been looking for ways to remove finely dissemi
nated or locked pyrite particles from coal. This work led to the development of a
two-stage reverse-flotation process. The process, called coal-pyrite flotation, was
described earlier. While this technique has not yet been used in a full-scale com
mercial plant, laboratory results on a wide suite of coals containing liberated pyrite
showed excellent results, and the commercialization of the process will inevitably
occur as more coal is crushed to a fine size for pyrite liberation [3,4].

Another new flotation technique is the Advanced Fuels Technology (AFT)
process. Using different chemicals and a deeper tank configuration, the process is
able to clean lower rank coals, such as those found in the Midwest, better than
conventional froth flotation techniques [5|.

The AFT process uses a patented chemical-bonding method of absorbing
polar (fatty acids) reagents onto the coal particle surfaces. This treated slurry is
then sprayed through a nozzle onto the surface of the water-filled beneficiation
tank. The force of the spraying action through the nozzle applies intense shear to
the chemically treated slurry, breaking apart any floccules of mineral matter and
coal. As the slurry spray hits the water, the aerated hydrophobic coal particles stay
on the surface as a thick froth, while the hydrophilic mineral matter disperses into
the water.

The chemical-bond attachment of air to coal via the AFT process is claimed
to be morepermanent thanthe physical-adsorption bondnormally associated with
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coal notation. In addition, the surface-formed froth produced by the spraying
method is cleaner because the aerated coal particles need not be buoyed upward
through a tank of water laden with mineral matter. Also, it is claimed that AFT"s
use of deep tanks and countercurrent water How assures a cleaner product with
minimal coal loss.

While selective agglomeration has been practiced on a limited scale for many
years, it is now emerging with a new look. This technology includes processes
such as oil agglomeration and the Otisca-T process. These processes, like nota
tion, rely on the hydrophobicity of the coal to separate it from the hydrophilic min
eral matter.

Many different agglomerating agents have been applied successfully, includ
ing various oil fractions, heptane, pentane. perchloreothylene, and freon. Liquid
C02 is presently being tested at the University of Pittsburgh. The Otisca-T pro
cess, one of the more developed processes and one of the best known, uses freon.
Results of beneficiating two coals using the Otisca-T process are shown in Table 2
[6]. Unlike oil agglomeration, the Otisca-T process rejects pyrite, thus affecting a
reduction in overall sulfur content.

It should be noted that selective agglomeration techniques are particularly ef
ficient in treating the finest size coal and provide relatively low-moisture content
products, an important consideration as the percentage of coal lines being treated
increases.

True heavy-liquid cycloning of by-z.ero material is currently the focus of
much attention. The liquid most commonly used is freon; and for the last 3 years
the Department of Energy has been funding a program at Atisca Industries, Ltd. to
investigate Freon cycloning [7,8], Figure 4 shows a hypothetical physical layout
of Otisca's cyclone circuit. Table 3 shows selected results from Otisca's testing
using a 2-inch cyclone. Separations on a 28 mesh x 0 feed coal produced probable
errors of 0.065 to 0.204.

Electrostatics

During World War II, an energy-hungry Germany used electrostatics to clean
coal, even though the production capacity was low and costs were high. After the
war, when coal processors were again faced with normal economic constraints,
electrostatic separation fellout of favor. And thoughre-evaluatedat frequent inter
vals, the technique was considered unattractive for commercial application.

The quickened interest in coal cleaning in the mid 1970's. however, resulted
in renewed efforts to commercialize this technology. An organization called Ad
vanced Energy Dynamics (AED) cleverly solved the principal problem of the elec
trostatic separator- its low capacity [9]. They observed that when the speed of
rotation was increasedsufficientlyto attaina reasonableproductcapacity, a severe
dust cloud formed at the point of material introductionon the roll, thus destroying
the effectiveness of the separation. They recognized that the dust was the result of
fine particles not being able to reach the drum and becoming entrained in an air
layer created by the velocity of the drum. By puttinga "doctor blade" on the drum
to remove the air layerjust before theintroduction of the feed coal, they found that
the panicles were able to reach the drum surface at higher rotational speedswith
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Table 2 - Ollsca-T Processing of Wasbery Plant Fine-Size Kaw Coal

Pittsburgh Bed Peerless Bed

Feed CC Feed CC

Ash

Percent 5.7 0.5 14.9 0.9

Lb/106Btu 4.0 0.3 11.5 0.7

% Reduction/10" Btu — 70.2 —
94.2

Total Sulfur

Percent 1.24 0.82 1.08 0.80

Lb/106 Btu 0.87 0.64 0.83 0.53

% Reduction/10" Btu — 38.0 — 36.1

Wt. Yield, % 93.0 N/A

Btu Yield, % 95.0 90.0

Table3-Typical Truc-lk-avy-LiqiiicI Cyclone Performance

Cyclone Diameter: 2 inches

Feed Coal Size: 28 mesh xO

Feed Coal Ash: 30.0% (Average Value)

Cyclone Pressure Drop: 85psi

Feed Solid Concentration: 20%

Test A TestB TestC

Moisture (Wt.%): 1.5 10.0 10.0

Surfactant OT-100 (LB/Ton) * 0 0 10

Clean Coal Yield (Wt.%): 77.3 78.8 70.1

Clean Coal Ash (Wt.%): 13.8 18.2 7.2

Reject Ash (Wt.%): 83.4 66.7 83.8

S.G. of Separation (Wt. %): 1.74 1.84 1.68

Probable Error (Ep): 0.139 0.204 0.065
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minimal dust cloud formation and limited impairment of performance. AED
further refined its process by incorporating an ionizer in the system to ensure a
steady flow of feed coal to the drum.

The AED system includes two stages of electrostatic separation. The first
stage is conventional technology called Model EC for treating tine-size material.
Table 4 shows typical results on a suite of coals using the Model EC unit: ash re
ductions ranged from 30% to 45%, and sulfur reductions ranged from 18% to 40%
at Btu recoveries of 87% to 95%. The second stage is a newly developed electro
static separation method called Model UFC for treating the ultrafine-size material.
Figure 5 shows the results of treating a sample of the Herrin (No. 6) Coal of Illinois
using the two-stage electrostatic process. All of these tests for the Models FC and
UFC were done on a laboratory scale.

Table 4 - Advanced Energy Dynamics icst results

Coal Soam Feed

Ash (%)

Product

%

Reduction

Total Sullur

Feed Product

(%)'
%

Reduction
%

Yield

%

Btu
Recovory

Kentucky No. 13 18.9 10.3 46 1.42 1.46 (+)3 83 90

Herrin (No. 6) 22.7 14.9 34 4.15 3.29 21 75 87

Herrin (No. 6) 24.0 20.2 18 5.57 4.33 22 80 89

Herrin (No 6) 23.2 14.1 39 3.53 2.60 26 80 B9

Colchester (No. 2) 24.2 13.2 45 4.61 3.41 26 82 95

Fleming 35.1 24.1 31 4.69 3.72 21 71 87

Bee Voor 23.3 15.0 36 6.90 3.96 43 82 93

• Dry Basis

Presently, a field trial of the Model FC system is under way at the Pickway
StationPowerPlantof theAmerican Electric PowerServiceCorporation. The feed
to the power plant is ground to its normal size of approximately 70% minus 200
mesh. Approximately 10 tons an hour of this material are diverted to the electro
static separatorcircuit.Theseparatorisa grounded, 10-foot-Iong, 14-inch diame
ter drum revolving at 360 revolutions per minute. The pyritc and mineral matter,
having good electrical conductivity, lose their charge and drop off of the roll
quickly. Thecoal, however, sticks tothe drum and isscraped offlater. Thesystem
is producing three products: a clean coal, a middlings that can be recycled, and a
reject.

High-Gradient Magnetic Separation

A novel method for cleaning fine-size coal ishigh-gradient magnetic separa
tion (HGMS). This technique exploits the difference in the magnetic susceptibility
of weakly paramagnetic pyrite and mineral matter components associated with the
diamagnetic coal. While these differences in magnetic susceptibilities have long
been recognized, they were generally felt tobe too small tobe effectively utilized
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Lb S/108 Btu

Lb Ash/108 Btu

Btu/Lb

Fraction

Lb S/108 Btu

Lb Ash/108 Btu

Btu/Lb

Yield by Weight
Yield by Btu

Fraction

Lb S/108 Btu

Lb Ash/108 Btu

Btu/Lb

Yield by Weight

Yield by Btu

Total Feed

4.76

43.0

8062

I

Pulverize to -60 mesh and then dry-classify

+ 270 mesh

AED Model FC

Separator

Recycle Product

- 270 mesh

AED Model UFC

Separator

Reject Product

AED Mode! FC

Separator
i

Reject Product

2.23 2.07

5.66 5.17

12,716 12,765

21.7% 31.0%

34.1% 49.1 %

Total Products |
2.14 = 55% Reduction

5.36 = 87.5% Reduc tion

12,745 = 58.1% Increase

52.6%

83.2%

Fig,5- Results of Advanced Energy Dynamics two-stage coal-cleaning system
mi llerrin (No. 6) Coal of Illinois.

in a commercial separating process. However, the development of the HGMS
technique provided a mechanism for beneliciating weakly magnetic particles.
HGMS is capable of producing separations in either a wet or a dry mode. The
HGMS separator. Figure 6, is composed of a solenoidal magnet that generates a
uniform magnetic Field throughout the working volume within the solenoid. This
volume is packed with a matrix of ferromagnetic material, such as steel wool or
expanded metal. The matrix material greatly distorts the magnetic field in its vicin
ity, thereby creating large magnetic Field gradients. As feed passes through the
matrix, the paramagnetic particles (pyrite and mineral matter) are captured and
adhere to the matrix while the diamagnetic coal passes out through the top of the
matrix 110],
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• Cloanod Ellluont

?.^^z&
jH-'vy.'. ojifirt ':iv:V'>'."-71

Feed

Fin- r> - High-gradient magnetic separator.

Iron

Enclosure

Electromagnet
Colls

Currently, a carousel-type unit is treating approximately 1 ton per hour of
notation feed at the Paradise Plant of the Tennessee Valley Authority. Figure 7
depicts a wet carousel high-gradient magnetic separator. This type of separator
employs a rotating ring divided into compartments that are packed with a matrix.
As each compartment enters an elongated solenoid, a slurry is fed into it through
slots in the iron casing of the solenoid. After the compartment passes through this
feeding zone, and while it is still within the magnetic field, it is rinsed to free non
magnetic particles from the matrix. Then the compartment leaves the magnet, and
a flush removes the magnetic particles.

Chemical Cleaning Technologies

The chemical treatment of coal is unquestionably a verycostly and complex
alternative to physical beneficiation. However, it holds forth the promise of pro
viding a final clean-coal product that can meet the New Source Performance Stan
dards for sulfur emissions and will contain minimal mineral matter. There are at

least two processes being actively developed at this time - the TRW Gravimelt
Process and the General Electric Microwave Process. Only the Gravimelt Process
will be described because its development is somewhat more advanced. Both pro
cesses utilize molten caustic as a reactant to remove sulfur and mineral matter from
coal.

In the Gravimelt Process. 14 mesh x 0 physically beneficiated coal is fed into
a molten bath of sodium hydroxide and potassium hydroxide. Organic and pyritic
sulfur, and most of the mineral matter in the coal react with and are dissolved in the
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Flush

Mags

Rinso Feed

A A
Revolving
Carousel

Iron Case

ot Solenoid

Solenoid Colls

Non-Mags

Non-Mags
(Rinsed)

Fig. 7 - Carousel high-gradient magnetic separator.

molten caustic. The residence time in the reactor is from 60 to 240 minutes. The

reacted coal is water-washed in a counter-current flow vessel and filtered. The

water-wash filtrate is sent to the regeneration system. The filtered coal is acid-
washed and filtered to remove any residual caustic. The acid-wash filtrate is
treated with lime to precipitatedissolved mineral matter. The Gravimclt Process is
currently at the bench-scale stage of development. Table 5 shows some current
typical results [11]. The cost of the Gravimclt Process has been estimated to be
from $32 to $44 per ton [12].

The cost of chemical coal cleaning is obviously quite high, but it must be
remembered that the final product is a premium fuel. Its use could eliminate the
need for SO, scrubbers and eliminate or significantly reduce particulate emission
control costs. Trace element contents of the product coal will be minimal. When
the product is used as a fuel in utility boilers, many benefits will accrue. On-line
reliability will increase because of reducederosion and corrosion problems in the
boiler. Operating and maintenance costs on units such as the pulverizer will be
reduced significantly. Ash and sludge disposal costs will be almost eliminated.
Furthermore, this fuel may challenge oil for such new markets, such as coal-fired
diesels or gas turbines. Thus while the costs of chemically cleaned coal may seem
unrealistically high, recognize the potential benefits to be derived from using such
a coal.
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Coal

Kentucky No. 9

Kentucky No. 11

Herrin (No. 6)

Pittsburgh

Lower Kittannlng

Tabic 5 -TRW Gravimelt Process results for I'.S. coals

_Analysls, dry basis

Heat content, lb so> 'b Ash
Ash,% Btu/lb 10* Btu 10* BtuSultur,%

Feed 3.93
Product 0.37

Feed 3.51

Product 0.52

Feed 3.45

Product 0.28

Feed 3.12

Product 0.55

Feed 5.24
Product 0.64

22.8

0.3

7.3
0.2

11.9

0.1

10.7

0.4

13.6

0.4

10795
13359

13182

13530

12342

13518

12907
13801

12931

14420

7.28

0.55

5.33
0.77

5.60

0.40

4.83

0.80

8.11
0.89

21.2

0.2

5.5

0.2

9.7

0.1

8.3
0.3

10.5

0.3

CONCLUSION

Coal remains the lowest cost and most bountiful domestic fossil energy re
source in the United States. Through utilization ofthe best currently available coal
bencficiation technologies, and continued development and adoption of new
technologies, the broader acceptance ofcoal as a major source ofdomestic energy
is assured.
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George Lund: Thank you Carl. We have time for about 2 questions.
JackO'Donnell: 1have several question for Carl. Does the HGMS you re

ferred to usea wet ordryprocess? Secondly, who'sdoing thework on liquid C02
as a medium?

Carl Marondc: It is eitherwetor dry. However, it appears that we do have a
wet mode that gives somewhat improved results. There are some problems created
by trying to package HGMS using dry particles. There tend to be very Tine-sized
particles in the coal that almost destroy some ofthe separation. 1think that answers
your first question. The University ofPittsburgh is working on liquid C02. They
have been under contract to us for the last year, and they are still testing at a very
small scale. However, they aremoving along, and I amlooking for very good re
sults from this work. 1think it's going to be an interestingapplication.

George Land: One more question.
Joe Fitzpatrick: I am from Western University. Have the economics of the

reverse flotation of the pyrite removal improved since the developmental workat
DOE. andwould that suggest that commercial development would bepossible for
this? You mentioned there is no commercial-sizedequipment for reverse flotation
or for the two-stage pyriterejection process. Could youcomment on that?

Carl Marondc: Well I don't think that there is any significant change in the
economics of the process. However, from when thisprocess was firstdeveloped.
I thinkthattherehas been a significant change inthecoalmarket. The fact thatyou
can remove someof the pyriteout of the notation material can make a significant
difference in theproduct. It's going to open many different kinds of markets. Did
I answer your questions?

George Land: Sorry, we're going to havetocut it off here and go on. The next
speaker on the program is George Land. Director of Technology Assessment.
AMAX Coal Company. My topic is "Cleanability Characteristics of Finely
Ground Illinois Basin Coal." Now you heard Carl telling you some of the
techniques you would use, and he showed you one chart showing the difference
between liberation of ash on what 1believe dependedon size and specific gravity.
I have a few graphs that I will use. In the last 3 or 4 minutes I am going to show a
series of slides of polishedsectionsof coal particlesat different gravities. Youcan
see how much mineral release there has been and how much mineral matter is still

in some of the micron and sub-micron particles of coal.



CLEANABILITY CHARACTERIZATION
OF FINELY GROUND ILLINOIS BASIN COALS

GEORGE VV. LAND, P.E.
Director. Technical Assessment

AMAX CoalCompany
Indianapolis. Indiana

INTRODUCTION

Characterization of the cleanability ofcoal by time honored washability test
methods has for the most part, been confined to coal sizes larger than 28 mesh
particularly for "steam" coals. Published dataonwashability ofcoals generally do
not contain float and sink information on minus 28 mesh coal. If the data cover
IVz" x0, for example, there is usually a footnote explaining that the sample con
tained x percent of minus 14 mesh, 28 mesh, 60 mesh, or even 100 mesh, which
was removed before the sample was subjected to float sink determination.

With the advent of interest in using relatively high-density coal-and-water
mixtures as replacement for fuel oil in steam generation, has come an interest in
cleanability of fine sizes, i.e., particle sizes in the minus 100 to 200mesh range.

The mineral impurities incoalare present asdiscreteparticles of various sizes
ranging from inches to submicrons in dimension. Breakage of coal produced by
mining operations and comminution of the mined product to produce cleaning
plant feed liberate particlesof the mineral inclusions. The separation of coal and
mineral matter, which have substantially different specific gravities and surface
properties, can then be accomplished by any of several techniques, the choice of
which depends upon theparticle sizeand theaforementioned differences ingravity
and surface properties.

PARTICLE SIZE REDUCTION

At AMAX we became more interested in the cleanability of coals as influ-
enced by particlesize reduction about threeyearsago as we began todevelopour
own expertise in the field of preparation of coal-and-water mixtures to be used as
boiler fuel. It seemed to us that a logical place to start our investigations was to
determine the extent to which we could liberate and remove mineral matter from
our coals after they were ground to minus 200 mesh, the standard pulverized coal
size. We were interested indetermining the maximum reduction we might achieve
in both ash and sulfur values as a result of the "fine" coal cleaning. Consequently,
we began a program of characterizing coals from selected producing mines and
principal reserve areas. To date we have investigated nine coals, five from the Il
linois Basin and four from Appalachia.

As you would expect there are significant differences in cleanability of coals
from these areas.

83
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PREPARATION AND SELECTION OF SAMPLES

Exact definition of those differences cannot be addressed from the data we
developed in our studies for we did not have that in mind as wc carried outour
investigations. For example, in four of our five Midwestern samples we started
with coal from our preparation plants that had been cleaned injigs at a gravity of
about 1.65. TheotherMidwestern sample and the four Appalachian samples were
raw ROM coal.

The feed to the jig plants is approximately 5" x 0. After washing, the plus
2-inch material is crushed to minus 2-inch and added to the natural 2" x 0. The
mixture is our finished product. On the average, it contains about 4 percent mis
placed, i.e., plus 1.65 gravity, material.

I've gone into this detail about the four washed coal samples because I want
to broaden the data base for this paper, which presents information on the libera
tion of mineral matterresulting from reducing coalparticle sizesbeforecleaning.
To do this I am usingdatapublished inUSBM RI8118, "SulfurReduction Poten
tial of U.S. Coals", 1976, by Cavallaro, Johonston and Dcurbrouck, as well as
information on the average quality of the products from our Midwestern mines.

Seven of the nine coal scams covered in our study are also included in
RI8118. Byselecting theRI8118datafor theappropriate seamsamples identified
as being from the samecounties from which our samples came, andmakingsome
reasonable assumptions as to the relevance of the data in RI8118and the AMAX
samples, we can extend the range of size versus liberation characteristics from5"
x 0 to 200 mesh x 0 for the four washed coal samples.

The other three seams included in RI 8118 and our study were not taken from
the same counties. The paired samples for the Lower Kittanning, Pittsburgh
No. 8, and the Springfield (No. 5) Coal of Illinois (AMAX Wabash Mine)showed
such substantial differences in percent float, Btu recovery, float ash, and sulfur
that comparisons of mineral matter liberationby increased comminution are con
fused and inconsistent. Therefore, for these three coals only the liberation charac
teristics shown by our study arc included in this report.

RESULTS OF WASHABILITY STUDIES

Figures 1 through 4 arc standard washability plots showing ash and recovery
versus specific gravity for the coals included in both the RI 8118 and AMAX
studies and for which coal samples come from the same counties in each study.
Figures 5 through 9 show the washability curves determined by AMAX for the
other samples included in this study.

Figures 10 through 13 arc curves produced from data given in RI 8118 show
ing the percent reduction in ash, pyritic sulfur, total sulfur and pounds of S02 per
million Btu for the 28 samples of Illinois Basin coal covered in that report. In
cluded in those charts are curves showing the reductions attained by crushing the
washed Delta Mine sample (approximately Fl .65) to 6 mesh x 0, 100 mesh x 0 and
200 mesh x 0. The percentage reduction for these curves is based on the assump
tion that the starting point, that is the original head sample ash before reduction in
size or treatment in the cleaning plant, was 16.6 percent, the ash value of the
RI 8118 sample average for samples from Williamson and Saline Counties.



DEEP CLEANING 85

AMAX 6M X 0

USBU HI 8118, 3/8' X 0

Fig. 1- Washability of Herrin (No.6)Coal
fromDelia Mine, Illinois showing ash and

recovery versus specific gravity.

AMAX. 8U X 0

US8M RI8I10.I4U XO

AMAX. 1/4* X 0

USBM R| 8H8,3/e*XO

Fig.2- Washability ofSeelyville Coal (III)
from Chinook Mine, Indiana.

1 A144X. 1/4" X 0

usbm ri ana. S't'to
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CF F4M.

30 140 CM 160 170 I BO 190 70

Fig. 3 - Washabilityof Herrin (No. 6) Coal
from Leahy Mine. Illinois.

Fig. 4 - Washability of Danville Coal (VII)
from Minnehaha Mine, Indiana.
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Fig. 5- Washabilily orSpringfield (No. 5)
Coal from Wabash Mine. Illinois for

W x 0 size.

Fig. 7 - Washabilily of Lower Kittanning
coal for Vf x 0 size.
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Fig.6 - Washabilily orPittsburgh(No.8)
coal for Vt" x 0 size.
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Fig. 8- Washabilily of Sewell coal for
Vf x 0 size.
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5»0 iJO 140 ISO 160 170 :60 <»0 20

Fig. 9 - Wasliahilily of Scwance coal for
W x 0 size.

Fig. 11 - Percentage reduclion of pyritic
sulfur for Herrin (No. 6) Coal, Delia Mine.

Fig. 1(1 - Percentage reduclion of ash for
llerrin (No. 6) Coal. Delta Mine.
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Fig. 12 - Percentage reduclion of sulfur in
llerrin (No. 6) Coal, Delia Mine.
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Fig. 13 - Percentage reduction) lb. SO2/l0''
Btu, for Herrin (No. 6) Coal, Delta Mine.

The AMAX data for the sample of the Herrin (No. 6) Coal of Illinois show
clearly how ash reduction increases with decreasing particle size. To put it another
way: the smaller the average particle size, the lower the cumulative float ash for
each gravity.

Table 1presents data illustrating those statements for coal from the Delta
Mine. Section Apresents the actual ash values ofthe various cumulative float frac
tions for the different sizes. Part Bshows the percentage reduction from the ash
value ofthe head sample as shown in RI 8118. In Part Cthe percentage reduction
is from the ash value ofthe commercially washed coal, which was the actual head
sample for the AMAX work. Because this sample is a float sample of approxi
mately 1.65 specific gravity, the percentage reduction values are not as large as
those of the raw head sample from RI 8118.

We have made the same analysis for the three other washed coal samples as
shown in Tables 2, 3, and 4. Similar comparisons ofvalues and percent reduction
oftotal sulfur, pyritic sulfur and pounds ofS02 per million Btu as well as ash for
all ofthe samples have also been made and are shown in tables in the Appendix to
this paper. For five ofthe coals, reductions in values arc based only on head sample
values determined from the AMAX samples. Percent weight and Btu recovery for
all samples are included in the Appendix.

We can summarize all of thesedata by saying that actual values of ash and
sulfur for any given specific gravity of separation arc decreased substantially as
the average particle size is reduced. I'm sure all ofyou knew that, but perhaps you
weren't aware of the magnitude of the potential reductions in ash andsulfur that
exist as the result of size reduction before cleaning.

To go back to the coal from the Delta Mine, for an example, the average ash
of the as-mined coal delivered to thejigs is approximately 25 percent. Product
from the plant has an average dry ash of 10.9 percent - a reduction of56percent.



F
1

.3
0

F
1

.4
0

F
1

.6
0

/1
.6

5
*

A
.

X
C

U
M

U
LA

TI
V

E
FL

O
A

T
A

SH

•R
I8

11
8

S
am

p
le

3
/8

"
X

0
1

4
m

X
O

3
.4

3
.3

5
.9

5
.4

7
.5

7
.7

B
.

X
A

SH
RE

D
U

CT
IO

N
FR

OM
RA

W
CO

A
L1

78
8

0
81

57
6

4
6

6

4
8

55
5

4

A
.

X
C

U
M

U
LA

TI
V

E
FL

O
A

T
A

SH

A
M

A
X

S
am

p
l

6
m

X
0

IQ
O

m
X

O

e

2
0

0
m

X
O

S
iz

e
-
~

R
I8

1
1

8
S

am
p

le
1

-
1

/2
-
X

0
3

/8
-X

O
I4

m
X

0
AM

AX
S

am
p

le
1

/4
"X

0
lO

O
m

X
R

?O
rW

ff
l

3
.6

2
.8

2
.5

F
1

.3
0

4
.7

4
.8

4
.3

2
.7

1
.7

1
.8

5
.7

4
.0

3
.7

F
1

.4
0

6
.6

6
.0

5
.8

4
.6

3
.9

4
.0

7
.8

*
6

.3
*

5
.9

*
F

1
.6

0
/1

.6
5

*
9

.3
8

.4
7

.9
7

.2
*

5
.8

*
5

.8
*

AW
C

O
A

L
1

B
.

X
A

SH
R

E
D

U
C

T
IO

N
FR

O
M

RA
W

C
O

A
L

1
t)

7
8

83
6

5
F

1
.3

0
5

8
5

7
6

2
7

6
8

5
8-

'.
U

l
rn

6
6

7
6

7
8

F
1

.4
0

4
1

4
6

4
8

5
9

6
5

6
4

ti

5
3

*
6

2
*

6
4

*
F

1
.6

0
/1

.6
5

*
1

7
2

5
3

0
3

6
*

4
8

*
4

8
*

n

C
.

X
AS

H
RE

DU
CT

IO
N

FR
OM

CO
M

M
ER

CI
AL

LY
W

AS
HE

D
CO

A
L'

F
1

.3
0

67
74

F
1.

40
48

63

F
1.

60
/1

.6
5*

29
*

42
*

7
7

6
6

4
6

*

C
.

X
AS

H
RE

DU
CT

IO
N

FR
OM

CO
M

SC
RC

IA
LL

Y
W

AS
HE

D
CO

A
L'

F
1-

30
78

k

F
1-

40
62

68

F
1.

60
/1

.6
5*

ao
*

52
*

6
5

6
7

5
2

*

b
i

s 2
:

'H
oa

d
as

h
fro

m
R

I8
11

8
16

.6
*

(r
aw

co
al

)

'H
oa

d
as

h
fro

m
AM

AX
10

.9
*

(w
as

he
d

co
al

)

T
ab

le
I-

A
sh

ve
rs

us
pa

rt
ic

le
si

re
fo

r
va

ri
ou

s
sp

ec
if

ic
gr

av
iti

es
fo

r
H

er
ri

n
(N

o.
6)

C
o

al
,

D
el

ta
M

in
e,

Il
li

n
o

is
.

'H
ea

d
as

h
fro

m
RI

81
18

11
.2

*
(ra

w
co

al
)

'H
ea

d
as

h
fro

m
AM

AX
12

.0
*

(w
as

he
d

co
al

)

T
ab

le
2

-
A

sh
ve

rs
us

pa
rt

ic
le

si
ze

fo
rv

ar
io

us
sp

ec
ifi

c
gr

av
iti

es
fo

r
S

ee
ly

vi
ll

e
C

o
al

(I
II

).
C

h
in

o
o

k
M

in
e.

In
d

ia
n

a.
o

o
S

O



A
.

I
C

U
M

U
L

A
T

IV
E

F
L

O
A

T
A

SH
A

.
X

C
U

M
U

LA
TI

V
E

FL
O

A
T

A
SH

R
I8

11
8

Sa
m

pl
e

AM
AX

Sa
m

pl
e

S
U

e
—

1-
1/

2-
X

O
T

/8
"X

0
14

m
X

0
8m

X
0

lO
ftn

X
Q

20
0m

X
0

R
I8

11
8

Sa
m

pl
e

AM
AX

Sa
m

pl
e

SU
e

~
1-

1/
2-

X
O

3/
8"

X
0

14
m

X0
1/

4-
X

O
lP

Pm
XP

?O
fcl

X.
O

F
1

.3
0

F
1

.4
0

F
1

.6
0

/1
.6

5
*

F
1

.3
0

F
1

.4
0

F
1

.6
0

/1
.6

5
*

4
.4

7
.8

9
.5

3
.7

6
.4

8
.4

3
.6

5
.3

8
.1

3
.2

5
.3

7
.5

*

2
.2

3
.6

6
.0

*

X
A

SH
R

E
D

U
C

T
IO

N
FR

O
M

RA
W

C
O

A
L

'

7
3

7
7

78
8

0
8

7

5
2

6
1

6
8

6
8

7
8

4
2

4
9

5
0

5
4

*
6

3
*

C
.

X
A

SH
R

E
D

U
C

T
IO

N
FR

C
H

C
O

M
M

E
R

C
IA

L
L

Y
W

A
SH

EO
C

O
A

L

F
1

.3
0

67
77

F
1

.4
0

44
6

2

F
1

.6
0

/1
.6

5
*

21
*

37
*

'H
e
a
d

a
sh

fr
o

m
R

I8
1

1
8

1
6

.3
X

(r
a
»

c
o

a
l)

'H
e
a
d

a
sh

fr
o

m
A

M
A

X
9

.5
S

(w
a
sh

e
d

c
o

a
l)

1
.7

2
.8

5
.2

"

F
1

.3
0

F
1

.4
0

F
1

.6
0

/1
.6

5
*

9
0

F
1

.3
0

8
3

F
1

.4
0

6
8

*
F

1
.6

0
/1

.6
5

*

6
.4

e
.
i

4
.9

6
.0

8
.2

2
.9

5
.7

7
.9

2
.6

5
.0

7
.9

*

1
.2

2
.8

5
.7

*

8
9

7
4

4
7

*

B
.

X
AS

H
RE

DU
CT

IO
N

FR
OM

RA
W

CO
AL

1

40
54

73
79

2
4

3
6

47
53

18
23

26
26

*

8
2

7
2

4
6

*

C
.

X
AS

H
RE

DU
CT

IO
N

FR
OM

CO
M

M
ER

CI
AL

LY
W

AS
HE

D
CO

AL
:

F
1

.3
0

75
88

F
1

.4
0

51
73

F
1

.6
0

/1
.6

5
*

23
*

44
*

'H
o

ad
a
sh

fr
o

a
R

I8
1

1
8

1
0

.7
*

(r
aw

c
o

a
l)

"'
H

oa
d

a
sh

fr
o

m
AM

AX
1

0
.2

X
(w

as
h

ed
c
o

a
l)

1
.3

2
.7

5
.3

*

7
5

5
1

*

8
7

7
4

4
8

*

T
ab

le
i

-
A

sh
ve

rs
us

pa
rt

ic
le

Si
ze

fo
r

va
ri

ou
s

sp
ec

if
ic

gr
av

it
ie

s
fo

r
H

e
rr

in
(N

o.
6)

C
o

al
.

L
ea

h
y

M
in

e.
Il

li
n

o
is

.

Ta
bl

e
4

-
A

sh
ve

rs
us

pa
rt

ic
le

si
ze

fo
rv

ar
io

us
sp

ec
ifi

c
gr

av
iti

es
fo

r
D

an
v

il
le

C
o

al
(V

II
),

M
in

n
eh

ah
a

M
in

e,
In

d
ia

n
a.

r
-

—
.

C
o

•
*

.

2
;

a C
O to



C
u

m
u

la
ti

v
e

F
lo

a
t

P
y

rl
ti

c
S

u
lf

u
r

%

R
I8

11
8

Sa
m

pl
e-

AM
AX

S
am

pl
e-

S
iz

e
-

1-
1/

2"
X

Q
3/

B
-X

O
14

m
X

0
6m

X
0

lO
O

m
X

p
22

flm
X

C

F
1

.3
0

F
1

.4
0

F
1

.6
0

/1
.6

5

.5
0

.7
5

.9
5

.3
9

.6
0

.7
5

.4
0

.5
8

.7
9

.3
5

.4
8

.6
1

.1
6

.2
2

.3
3

H
oa

d
sa

m
p

le
2.

17
%

p
y

rl
ti

c
s
u

lf
u

r
(r

aw
c
o

a
l)

.

:
H

ea
d

sa
m

pl
e

1.
21

*
p

y
rl

ti
c

su
lf

ur
(w

as
he

d
1.

65
sp

ec
if

ic
g

ra
v

it
y

).

.1
2

.1
7

.2
8

T
ab

ic
5-

Py
rlt

ic
su

lf
ur

ve
rs

us
pa

rt
ic

le
si

ze
fo

rv
ar

io
us

sp
ec

ifi
c

gr
av

iti
es

fo
r

ll
er

ri
n

(N
o.

6)
C

oa
l,

D
el

ia
M

in
e,

Il
lin

oi
s.

S
lz

o

F
1

.3
0

F
1

.4
0

F
1

.6
0

/1
.6

5

C
um

ul
at

iv
e

F
lo

a
t,

P
y

rl
ti

c
S

u
lf

u
r

X

RI
81

18
Sa

m
pl

oi
AM

AX
Sa

m
pl

e^
1

-I
/2

"X
0

3/
8"

X
0

14
tIt

X
P

l/
4"

)(
0

IQ
Om

XO
20

0m
X

O

.9
7

1
.1

8

1
.4

9

.8
1

1
.0

6

1
.3

2

.5
2

.8
6

1
.1

4

.5
5

.9
7

1
.1

8
"

.1
6

.4
2

.6
3

"

.1
2

.2
8

.4
4

'

H
ea

d
sa

m
pl

e
1.

65
%

p
y

rl
ti

c
su

lf
u

r
(r

aw
c
o

a
l)

.

'
H

oa
d

sa
m

pl
e

1.
85

%
p

y
rl

ti
c

su
lf

u
r

(w
as

he
d

co
al

)

T
ab

le
ft-

Py
rlt

ic
su

lf
ur

ve
rs

us
pa

rti
cl

e
siz

e
fo

rv
ar

io
us

sp
ec

ifi
c

gr
av

iti
es

fo
r

Se
el

yv
ill

e
C

oa
l

(I
II

),
C

hi
no

ok
M

in
e,

In
di

an
a.

tn e
n

o c
-

cn 5
:

tO



92 ILLINOIS MINING INSTITUTE

Cumulative Float Pyrltlc Sulfur X
RI8118 Sample1 AMAX Sample

Size - 1-1/2"X0 3/B"X0 14mX0 BmXO lOQaiXD 200mXQ

F 1.30 .53 .43 .40 .45 .20 .11

F 1.40 .85 .66 .58 .53 .27 .14

F 1.60/1.65* 1.22 .85 .82 .58* .34* .22*

1 Head samplo 2.27* pyrltlc sulfur (raw coal).

' Head samplo 1.06* pyrltlc sulfur (washed coal)

Table 7- Pyriticsulfur versusparticlesizefor variousspecificgravities
for Ilcrrin (No. 6) Coal, Leahy Mine, Illinois.

Cumulative Float Pyrltlc Sulfur X
-RI8118 Sample1 AHAX Sample-

Size - 1-1/2-XO 3/8-XO 14mX0 1/4-XO lfiflmXQ ZQflmXQ

F 1.30 .32 .26 .14 .02 .01 .01

F 1.40 .34 .29 .20 .02 .01 .01

F 1.60/1.65 .38 .32 .24 .03* .02* .02*

1 Head samplo .85* pyrltlc sulfur (raw coal).

* Head sample .14* pyrltlc sulfur (washed coal)

Table 8-Pyritic sulfur versus particle size for various specific gravities
for Danville Coal (VII), Minnehaha Mine, Indiana.

When that 10.9 percent ash 2" x 0 coal is crushed to minus 6 mesh, the 1.65 spe
cific gravitycumulative float for this size has a dry ash of 7.8 percent, and if the
size is reduced to minus 200 mesh, the dry ash for the 1.65 tloat is 5.9 percent.
This final value represents a reduction of 76 percent from the original 5" x 0 raw
run of mine feed. For sulfur, the equivalent numbers are: washer feed, 3.8 percent;
product, 3.1 percent; for product crushed to minus 6 mesh the float 1.65, 2.3 per
cent; crushed to minus 2(K) mesh the float 1.65 is 2.0 percent. This latter value
represents a reduction of 47 percent.

Pyritic sulfur makes up a little over half of the 3.8 percent total raw sulfur.
Values are: raw feed 2.0 percent: washed product 1.4 percent; crushed to minus 6
mesh, 0.61 percent; minus 200 mesh. 0.28 percent for the 1.65 float. This is a
reduction of 86 percent.
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The other coals show similar reductions as average particle size is reduced.
Tables 5 through 8 contain the pyritic sulfur information on the washed Illinois
Basin coals.

What about reduction in pounds ofsulfurdioxide per million Btu? Can any of
the Illinois Basin coals be cleaned to "compliance" quality? Or rather, do any of
them have the potential of being cleaned to 1.2 lb. SO, per million Btu or less by
line grinding before cleaning?Takea look at Table9 foran answer.

Table 9 shows the pounds ofsulfur dioxide per million Btu for a cumulative
float fraction of each coal after reduction to 200 mesh x0. The comparison is
shown for the 1.40 Frather than 1.30 F because the potential Btu recovery for
some ofthe coals is very low at 1.30 F. However, all ofthem showed potential Btu
recovery of62 percent or more (with most over 70 percent) for a 1.40 float prod
uct. The results indicate that two ofthe Illinois Basin coals, the Sprinefield (No.
5) Coal of Illinois and Danville Coal (VII) of Indiana, have the potential for being
cleaned to the "compliance" level, and that all showed substantial reduction poten
tial for SO, emissions.

Coal

% Btu
Recovery Head

lbs. SOi/lD'Btu
lbs. S0;/10sBtu

1.40 Float

Delta e3 4.8» 2.8

Chinook 76 6.4* 3.8

Leahy 79 5.0» 3.5

Minnehaha 73 0.6- 0.4

Wabash 62 2.9" 1.0

Pittsburgh «B 94 6.2" 3.1

Lowor Klttannlng 71 5.1" 1.1

Se.el1 79 0.9" 0.9

Sewanoo 77 2.2" 1.1

•Washod coal samples (approximately 1.65 F). Approximate raw feed
values aro: Dolta, 6.2; Chinook, 7.2; Loahy, 6.7; and Minnehaha, 2.1.

••Raw coal samples.

Table 9- Pounds ofS02permillion Btu and percent Btu recovery for
minus 200 mesh cumulative 1.40 lloat.
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CONCLUSION

Thedatawedeveloped in thisbriefly reported characterization study indicate
that itshould be possible toproduce feed for ahigh-density coal and water mixture
with less than five percent dry ash from several Illinois Basin coals. Recovery',
while obviously lowerfor those coalscleaned toa 1.40specificgravity,appearsto
be at a level that should satisfy economic requirements for competitive useof the
mixtures with fuel oil when used for steam generation.

If sulfur emission requirements are at a 1.2 lb. per million Btu level, the
number ofacceptable Illinois Basin coals will be small.

APPENDIX

v TnTii cm mo_.

Stzo --

RI8118 Sampl a

14mX0

AMAX Sampl
6nX0 lOOmXO

o——-

222aX2

F 1.30 2.0 1.9 1.9 2.1 2.0 1.9

F 1.40 2.2 2.1 2.0 2.2 2.1 2.0

F 1.60/1.65* 2.4 2.2

i

2.2

h en

2.3*

riAtn*.«z.

2.1* 2.0*

F 1.30 2.9 2.8 2.8 3.0 2.9 2.7

F 1.40 3.4 3.1 3.0 3.2 3.0 2.8

F 1.60/1.65* 3.7 3.4 3.3 3.4* 3.2* 2.9*

Head sample from RI8118 3.6X, AHAX 3.IX

Head sample frcm RI8118, 6.2 lb.. AHAX, 4.8 lb.

Tahle 1 - Total sulfur and pounds or sulfur dioxide per million Btu
versus particle size for various specific gravities for Ilerrin (No. 6)

Coal, Delta Mine.
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-X TOTAL SULFUR
RI8118 Sample AHAX Sample

Size — 1-1/2"X1) 3/B"Xt) 14nX0 3/8'XO lOOmXO 2QQnXQ

F 1-30 3.8 3.8 3.3 3.0 2.7 2.8

F l«4" 4.1 4.1 3.7 3.8 3.0 2.7

F 1.60/1.65" 4.3 4.2 3.9 3.8" 3.0" 2.7"

-Lb. SO*/10sBtu-

F 1-30 5.6 5.7 4.9 4.2 3.8 3.8

F l-4" 6.3 6.1 5.6 5.0 4.1 3.8

F 1.60/1.65" 6.8 6.5 6.1 5.6" 4.4" 4.0"

Head sample from RI8118 4.5X, AHAX 4.IX

; Head samplo from RI8118, 7.2 lb., AHAX, 6.4 lb.

Table 2- Totalsulfurand pounds ofSulfurdioxide per million lllu
versus particle size for various specific gravities for Seelvville

Coal (III), Chinook Mine, Indiana.

X T0TAL SULFUR1
RI8118 Sample AMAX Sample-

Slzo — l-l/2"X0 3/a-xn Umxo 8mX0 lQfiaXQ 22fiaXQ

F 1-30 2.6 2.6 2.6 2.8 2.5 2.4

F 1.40 2.8 2.7 2.7 2.8 2.5 2.4

F 1.60/1.65" 3.0 2.8 2.8 2.8" 2.5" 2.4"

F 1.30 3.8

F 1.40 4.3

F 1.60/1.65" 4.9

Lb. SO./10!BtuL

3.8 3.8 4.1 3.6 3.4

4.1 4.0 4.2 3.7 3.5

4.4 4.4 4.2" 3.8" 3.5"

Head sample from RI8118 1.9X, AMAX 1.3X

: Head samplo from RI8118, 6.7 lb., AMAX, 5.0 lb.

Table .3-Total sulfur and pounds of sulfur dioxide per million lllu
versus particle size for various specific gravities for Herrin (No. 6)

Coal. LeahyMine.
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George Land: I will take maybe one or two questions at the most. Anybody
have a question?

PaulChugh: My name is PaulChugb and I am from S1U. Your initial washa-
bilitydata hasshownthatfloat materials at 1.3hadroughly I to5 percent ash. Did
I read it correctly?

GeorgeLand: On a couple of thosecoals wegot down close to I percent. The
problem is that withsomeof the coals, there was practically no 1.30 S.G. float,
but a large amount of 1.40 float material. If you looked at that last table, which
compared before and after pounds of S02 per million Btu, I used a 1.40F and
showed the percent Btu recovery for that gravity. The indications are that we were
getting efficient recovery. A 1.30 would have given me a lower S02 value but.
even then none of them would have been in compliance. I didn't u.se 1.30 because
some of them had less than 3 or 4 percent 1,30F material.

Paul Chugh:Did you say 3 or 4 percent?
GeorgeLand: For 1.30, yes. some of them had 30 or 40 percent, but a couple

of them had less than 5 percent, so by choosing 1.40 float, we found they all had
at least 60 percent, and some of them had as high as 80 percent.

PaulChugh: What was the sulfur in the 1.30 float?
GeorgeLand: The sulfur in the Illinois coals was still above 1.5 percent in the

ones that we looked at. except for the Springfield (No. 5) Coal.
George Land: Our next speaker is Dr. Sinha from Southern Illinois Univer

sity. Dr. Sinha's academic and professional qualifications are in mining engineer
ing, electrical engineer, and coal preparation. He has a Doctorate in mining en
gineering. In England, he worked with longwall operations before he came to the
United States. He also worked in Canada. He was with Penn State fora while, then

worked for Peabody, and he's been with Southern Illinois University since 1975.
He is going to talk about "Desulfuri/ation Potential of Illinois Basin Coal". Dr.
Sinha.



DESULFURIZATION POTENTIAL OF
ILLINOIS BASIN COAL

A. K. SINHA

Associate Professor
Department of Mining Engineering

Southern Illinois University
Carbondale, Illinois

Abstract

Rapid growth in the thermal coal market, which the industry has enjoyed until re
cently, is projected to resume soon and continue in the foreseeable future. Most of the in
crease in the thermal coal market is expected to occur in the areas close to Midwesterncoal
fields, southeastern United States, and western Europe where the Illinois coals have best
prospects for competing. Besides, the Midwesterncoal fields have all the elements neces
sary to become an important exporterof thermal coalprovided thecoal is desulfurized and
prepared to meet theenvironmental restrictions and thespecifications of utilitycustomers.
While theEnvironmental Protection Agency (EPA) doesnotgenerally permit the utilization
of even high BTU coal containing more than0.8 or 0.9 percent sulfur within the United
States, the utility companies in other countries usually require high BTU coal containing
not more than 1.5 percent sulfur to minimize the cost of fuel utilization and meet (heir local
environmental standards.

Highquality thermal coal can be prepared to compete in the utilitymarketsby desul-
furizing the high BTU Midwestern coalandblending itwith low-sulfur western coal which
is usually low in BTU content. Sulfur in coal occurs inorganicand inorganic forms. The
inorganic sulfur in Illinois coals is almost exclusively pyrite which can be liberated and
removed from the coal by physical coal cleaning devices, such as hydrocyclones. concen
trating tables, or froth flotation cells. Several research projects have been conducted at
Southern Illinois University in recent years which indicate that Illinois Basin coals can In
significantly desulfurized by conscientious application of such devices. The total sulfur in
Illinois coals is generally comprised of about 1percent organic sulfur, and the remainder is
in pyrite. The total sulfur in a sample of southern Illinois coal was very economically and
successfully reduced from 3.57 percent to 1.5 percent utilizing a concentrating table. A
similar result was obtained with a hydrocyclone. In a project accomplished recently, the
total sulfur in samples of coal obtained from ten selected high-sulfur coal mines operating
in Illinois was successfully reduced by froth dotation from as high as 5.3 percent to less
than 1.4 or even 1.25 percent in each case. These results were later verified by tests con
ducted in an industrial-size froth dotation pilot plant. Some of the details of these tests are
presented and discussed.

INTRODUCTION

It is well known that the high BTU Midwestern coal, of which there is a very
large reserve in the United States, has great potential for competing in the utility
markets here at home and abroad provided that the coal is desulfurized to meet the
environmental restrictions. While the Environmental Protection Agency (EPA)
does not generally permit the utilization of even high BTU coal containing more
than 0.8 or 0.9 percent sulfur within the United States, utility companies in other
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countries often requirehigh BTUthermalcoal containing less than I or 1.5 percent
sulfur to minimize their cost of fuel utilization and meet their local environmental
standards. According to the recent estimates (1). the areas where substantial in
crease in utility coal demand is being projected to occur lie closer to the Illinois
Basin. It was concluded at the congressional field hearingsconducted in 1981 (2),
that the Illinois Basin has many of the elements necessary to emerge as an impor
tant exporter of the thennal coal to the growing markets abroad provided that the
coal is adequately desulfurized. The low BTU Western coal is not able to penetrate
the utility markets in Europe or southeastern United Statesdue to the highcostsof
transportation.

The sulfur in Illinois coals occur in both organic and inorganic forms. The
organic sulfur, which is derived from decaying vegetable matterand is chemically
bonded, can not be liberated or physically separated from the coal. The inorganic-
sulfur, which is primarily pyrite or sulfate and occurs in veins, lenses, or nodules,
can be liberated and removed from the eoal by physical coal cleaning methods. A
major portion of the total sulfur in most U.S. coals occurs in the formof pyrite (3).
Illinois Basin coals contain on an average 3.57 percent total sulfur, out of which
2.06 percent is pyritic, 0.08 percent is sulfate, and 1.46 percent is organic sulfur.
Recent research data indicate that the Illinois Basin high-sulfur coals generally
contain about 1 to 1.5 percent organic sulfur, the remainder being primarily pyritic
sulfur.

Fig. 1-Super Duty Diugunal-Deck No. 15-S Debtor Concentrating Table.
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DESULFURIZATION POTENTIALS

Pyrite is much harder than coal. It is liberated when coal is ground to a fine
size. Research conducted at Southern Illinois University indicates that the pyrite
in Illinois coals generally attains almost complete liberation when ground finer
than 100 or 200 mesh (4). Considerable liberation, however, is attained in the
coarser sizes. Pyrite is over three times heaver thancoal. Therefore, itcan be sepa
rated fromcoal by gravitational coal cleaning techniques such as the shaking table
or the cyclone. Surface propertiesof pyrite particlesare also considerably different
from those of coal particles. Therefore, it can be separated from coal also by such
other techniques as the froth flotation. Three research projects were recently con
ducted in the Department of Mining Engineering at Southern Illinois University
under the direction of the author to study the desulfurization potentials of Illinois
Basin coals.

A research project was conducted for a M.S. thesis in which a series of tests
were systematically conducted to desulfurize a sample of coal using a single deck
industrial type shaking table. Deister Model 15-S. which is shown in Figure 1.
The sample used for this study was a channel sample obtained from Herrin (No. 6)
Coal in southern Illinois. It contained 3.57 percent sulfur and 11.17 percent ash
which represents an average Herrin Coal in southern Illinois. The data so obtained
were analyzed with the help of a statistical computer model to optimize the table
operating parameters. A scries of tests was then conducted with the optimized
values of the table operating parameters. Figure 2 presents the result whichclearly
shows that a sample of coal from the Herrin Coal can be desulfurized to recover
over 92 percent of the coal with a sulfur content of 1.55 percent, when the concen
trating table is operated with optimized values of the table operating parameters and
the sample is ground to minus 35 mesh in size (5). It represents a total sulfur reduc
tion of over 56 percent and pyrite removal of over 85 to 90 percent.

Another research project was conducted under the direction of the author in
which a six inch, commercial type hydrocyclone. Krebs model D-6B-227, was
utilized for desulfurizing a sample of high-sulfur coal obtained from a coal mine
operating in southern Illinois. Figure 3 shows the experimental set up. The coal
sample contained 4.67 percent sulfur and 14.46 percent ash. A series of tests were
conducted and the data so obtained were analyzed utilizing a nonlinear statistical
computer model tooptimize the values of the operating parameters of the cyclone
for maximum reduction in sulfur. Figure 4 presents the lest results as well as the
predictions made by the computer (6). Pyritic sulfur reduction of as high as about
62 percent with approximately 54 percent recovery of coal was obtained with the
single stage operation of the hydrocyclone. The computer, however, predicted
that over 70 percent reduction in pyritic sulfur should be obtainable in a single
stage operation if the cyclone is operated with optimized values of its operating
parameters. Dense-media cyclone.s are considered superior to a hydrocyclone tor
the removal of pyrite from coal. However, the feasibility of desulfurization of
high-sulfur coal with multi-stagecyclone operationsand dense-media cyclones re
main the topics for further research.

Both coal and pyrite display natural notability in a froth notation cell. How
ever, the coal floats much faster than the pyrite. An extensive research project was
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recently concluded under the direction of the author which was conducted with
funds provided by the U.S. Department of Energy. Ten representative channel
samples of high-sulfur coal were obtained from carefully selected coal mines
operating in the different areas in Illinois. A series of bench scale tests were con
ducted on each sample utilizing a Denver, D-size. froth flotation cell to optimize
the froth flotation system operating parameters for maximum reduction in sulfur.
The rate of flotation of coal was accelerated by the use of kerosene as collector,
and the pyrite was suppressed by the use of cyanide. All the tests were conducted
at a pH of7.0. The data so obtained were analyzed utilizing a nonlinear statistical
computer model to optimize the froth notation system operating parameters for
maximum reduction of sulfur in each sample. A series of bench tests was then con
ducted with the optimized values of the froth notation system operating parameters
on each sample to verify the predictions made by the computer. Finally, a series of
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tests was conducted on each sample on a pilot plant scale utilizing an industrial
size, Denver No. 8, froth notation pilot plant shown in Figure 5. The tests were
conducted with a continuous How to simulate a practical froth notation system.
Table 1 presents a summary of the results of the pilot plant study. The total sulfur
in some of the samples dropped to less than 1.4 percent in the concentrate from as
high as 5.25 percent in the feed with a recovery ofcoal of over82 percent. A reduc
tion in ash of 64 percent was obtained in the desulfurization process. It seems quite
obvious from the results that over 85 percent recovery of coal with sulfur content
of less than 1.5 percent in the concentrate is obtainable in high-sulfur Illinois coals
by the use of single stage froth flotation (7).
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Table 1 - Summary of Pilot Plant Test Results

filial Reduction Yield

Sulfur Sulfur In or Recover! Ash \& Red.

Initial In In Total Clean Of ' In In In

Sulfur Concentrate Tailings Sulfur Coal Coal feed Cone. Ash
Sample % % % % 70 % % %

A 4.25 1.38 18.75 67.5 83.5 86.0 29 11.6 60

li 3.92 1.56 9.95 60.2 77.1 78.6 21 10.5 50
C 3.56 1.72 9.75 51.7 77.1 78.6 23 11.5 50

1) 4.475 1.62 15.275 63.8 79.1 81.5 21 10.25 51.2

E 2.125 1.36 7.52 36.0 87.6 88.2 12 7.7 36

F 3.525 1.46 11.90 58.6 80.2 81.9 17 8.5 50

G 4.00 1.46 12.80 63.5 85.1 87.4 21 9.0 57
H 2.75 1.50 8.51) 45.5 82.1 83.2 13 9.0 31

K 5.25 1.40 19.80 73.3 79.1 82.3 18 6.5 64
L 3.50 1.62 11.67 53.7 81.3 82.9 11 4.8 56.4

CONCLUSIONS

The test results obtained to date indicate that high-sulfur Illinois coals gener
ally contain about I percent organic sulfur, the remainderof the sulfur existing in
the pyrite. The pyritc in Illinoiscoals is almost completely liberated when ground
to minus 100 mesh in size. Over 90 percent of the pyrite can be removed from
Illinois coals without any appreciable loss of coal by conscientious application of
relatively inexpensive devices such as the concentrating tables or single stage froth
notation. It is apparent from the test results that coal concentrates with less than
1.4 or 1.3 percent sulfur and over 85 percent recovery of coal is obtainable from
high-sulfur Illinois coals in industrial coal preparation plants. However, over-
grinding of coal is neither technically advisable nor economical. Hence, a run of
mine coal should be desulfurized in coarse sizes as much as possible. It is only the
middling products, which are pyrite particles locked with coal, that must be ground
to liberate the refuse material. The coal fines, when desulfurized, may be pel-
letized to minimize transportation problems, unless the desulfurization procedures
arc performed at the power plant site, or hydraulic transportation of the fines is
resorted to. Modern utility boilers use pulverized fuel which is coal ground to
about 70 percent passing through 200-mesh sieve. Hydraulic transportation pipe
lines require coal feed which has to be ground to minus 14-mesh in size with 16 to
23 percent by weight passing through 325-mesh sieve.

An Illinois Basin coal, upon being desulfurized. can be blended with a low-
sulfur Western coal to produce an EPA compliance quality coal to compete in the
utility coal markets abroad. Appreciable potential thus exists for desulfurization
of an Illinois coal to render it competitive in the utility coal markets here at home
and abroad. A coal desulfurization procedure would add to the cost of coal prepa
ration, but the additional cost would be more than off-set by the additional revenue
created by the increase in price of coal due to the improvement in its quality. The
penalty paid by a company for not meeting the coal quality specification of a cus
tomer can be minimized or even eliminated through the application of a suitable
coal desulfurization scheme.
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George Lund: Dr. Sinha got through in lime so we can take one or two ques
tions. Okay, let's proceed then with the next speaker. We have one more paper
about fine-coal cleaning. Joanna Buckentin is an Assistant Minerals Engineer at
the Illinois StateGeological Survey. Shereceived hereducation at the University
of Arizona. She hasher B.S. in metallurgical engineering and an M.S. in mineral
processing engineering from MontanaTech. She is going to tell us of some of the
work that is goingon at the Geological Survey. The titleof her paperis "Research
for Ash and Pyrite Reductionby FineCoal Cleaning." Joanna.



RESEARCH FOR ASH AND PYRITE REDUCTION
BY FINE COAL CLEANING

J. BUCKENTIN, R. R. RUCH, L. CAMP
MineralsEngineeringSection

Illinois State Geological Survey
Champaign. Illinois 61820

ABSTRACT

Research was performed to compare a new fine coal cleaning process, the
Illinois State Geological Survey AggregateFlotation process, with the more tradi
tional processes of Froth Flotation and oil agglomeration. Tests were performed
on a run of mine coal ground to fine sizes. Results revealed that oil agglomeration
is effectivein removing mineral matterfrom coal but isexpensive due to the high
oil dosages needed (200-250 pounds of oil per ton of coal). Froth flotation de-
mineralizcs coal well when particle siz.es are coarser than 200 mesh, but the pro
cess performs less effectively at finer siz.es. As originally envisioned, the ISGS
Aggregate Flotation process demonstrated an ability to recover combustible ma
terial even at fine sizes. However, process selectivity was poor. Changes were
made in the process and it was then successful incleaning a coal from 39 to 7 per
cent ash and from 2.0 to 0.8 percent pyritic sulfur.

George Land: Thank you Joanna. We now have about 7 minutes of that orig
inal 10 minutes we were going to have for questions. Lct*sstart with questions for
Joanna first and then for anybody else on the program. Does anybody have a ques
tion for Joanna?

We'll throw it open for general questions. Does anybody have any questions
for any of the first four speakers?

Our next speaker is someone whom I think most of you in the coal business
know from some association with the Department of Energy and Natural Re
sources. Terri Moreland comes to us today from the Department of Energy and
Natural Resources. She was educated at Western Illinois University and has a
Master's degree and a Bachelor's degree. She has been working for the Depart
ment for 4 years, and today she is going to talk to us about "State Efforts to Im
prove Markets for Illinois Coal." Terri Moreland.

Terri Moreland: I welcome this opportunity to speak to you today about the
State of Illinois' efforts to increase the marketability of its coal. First, because we
think that what we are doing is important and we like to talk about it, and second;
because you, as representatives of the mining industry, are pretty much interested
in many of the same things that we are. However much the citizens of this state
have invested in the coal industry in Illinois, we know that your investment, your
stake, and ultimately your risk, is far greater. Even though you have the biggest
stake in the future of Illinois coal, the State of Illinois as a whole has a very real and
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verysignificant interest in the health of your industry. Inorder to understand that
interest. I think it is important to look at the coal industry in the context of the total
state picture. Of course, coalhas played a very important part in Illinois history.

Tcrri Moreland didnotsubmit herpaper forpublication in theProceedings.

George Land: Thank youTerri. Dowe have anyquestions forTerri from any
body in the audience? If not. we'll proceed withour program. Our nexttalkabout
one of those projects that Terri mentioned has to do with the Allis-Chalmers
KILnGAS project with which many of you are familiar I'm sure. The program
shows that Jim Deacon was going to be here to talk to us about it. but Jim couldn't
make it. He sent a veryable replacement by thenameof Don Loomis. who isgoing
to talk to us. Don received his education at the University of Wisconsin. He has
been involved in the KILnGAS program for a long time. He helped to engineer,
design, and construct the microplant that was operated at Oak Creek. This led to
the final design of the plant that was built at the Wood River Station of Illinois
Power, and he has been very much involved in the construction and operation of
that plant. Don Loomis.

Don Loomis: On behalf of Allis-Chalmers we are pleased to participate in
your 92nd IM1 annual convention. We've been involved with this KILnGAS
technology for quite a while. I am very pleased to have an opportunity to go out
once in a while and talk to others about different experiences that we have had. I
personally believe that we together have common ground which can be mutually
beneficial not only to (he coal mining industry, but also to the State of Illinois. You
can see that we're on the threshold of significant changes that can have a long-term
impact on not only our company and its business but also the coal mining industry.
My feeling is that the application that we just discussed and reviewed is only the
beginning for a new use of high-sulfurcoal. I think that as we look over some of
the problems that were discussed here this morning there is probably a place for a
lot of the processes that are under development at this time. We hope to carve out
a niche for our company to supply equipment. Thank you.



THE KILnGAS PROCESS

AND ITS COMMERCIAL APPLICATION TO
HIGH-SULFUR COALS

DON W. LOOMIS

Proposal Manager
Allis-Chalmers CoalGasCorporation

P.O. Box 512

Milwaukee. Wl 53201

INTRODUCTION

There is growing interest in coal as oneof the nation's primary energy re
sources, and with good reason. The United Stales, as a whole, is estimated to have
1.730 billion short tons of identified coal resources. Enough of this isrecoverable
to potentially satisfy most of the country's electric power generation needs for the
next 200 years. Of this vast reserve. Illinois has been blessed withapproximately
181 billion tons, with 30 billion tons being recoverable reserves of bituminous
coal. This places Illinois in the enviable position of having one quarter of the na
tion's total recoverable bituminouscoal reserves. Other positive factors for Illinois
coal are:

• Higher heating value when compared to Western coals.
• Major markets nearby.
• Excellent transportation network, and
• Relatively low production cost.

Yet. with all these positive factors. Illinois coal sales are declining, or. at
best, not increasing (Table I). The basic reason is that Illinoiscoal has a high-sul
fur content. Many states have passed environmental regulations that make it ex
pensive and difficult to use high-sulfur coal. And. there is a growing concern that
future legislation may be even more restrictive.

Allis-Chalmers is in the process of commercializing a new coal technology
that is aimed specifically at large-volume utilization of high-sulfur coal in an
economical and environmentally attractive manner. Demonstration of this
technology, being conducted at East Alton. Illinois, is supported by Allis-Chal
mers, 12 utilities, EPRI, and the State of Illinois. The initial market for the
technology, called the KILnGAS process, is anticipated to be in the electric utility
industry, because of its traditionally heavy reliance on coal. The Illinois electric
utilities, for example, consumed more than 31 million tons in 1983. which ac
counted for over 86 percent of all coal used in the state that year (Table 3).

Significantly, comparison of Illinois coal shipped to all utilities (Table 2)
with Illinois coal production trends (Table I) shows that in 1983. almost 89 percent
of all coal mined in Illinois went to electric utilities both in and out of state. Table

4 presents a detailed breakdown of all coal shipped to Illinois steam-electric plants,
which shows that the primary loss to Illinois coal mining is the low-sulfur coals
coming from Colorado. Wyoming, and Montana.

Ill
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Tabic I - Illinois Coal Production Trends

Year Short Ton in 1000's

1983 56.841

1982 60.275

1981 51.865

1980 62.543

Source: Quarterly Coal Report,
DOE/EIA-OI21(83/4Q).
April. 1984.

Table 2 - Illinois Coal Shipped to Utilities

Short Ton

Year in 1000's %

1983 50.557 -2.1

1982 51.619

Source: Cost and Quality ofFuels for
Electric Utility Plants 1983
DOE/EIA-0I9I (83), June 1984.

Table 3 - Distribution of Coal

Delivered in Illinois During; 1983

Short Ton

in 1000's %

Electric Utilities 31.404 86.4%

Coke Plants 1,608 4.4%

Other Industrials 2,897 8.0%

Residential/Commercial 423 1.2%

36,332 100.0%

Source: Quarterly Coal Reporter.
DOE'EIA-0121 (83/4Q).
April. 1984.

The incentives for utility industry support for coal gasification lie in the recog
nition of the need for a competitively-priced and environmentally-acceptable alter
native fuel to oil, natural gas, and state-of-the-art coal-based sulfur removal
technologies. In addition, the utility industryis interested in the flexibility offered
by the KILnGAS process to feedstock selection, namely, the ability to use high-
sulfur coal as a fuel. The industry recognizesthat transportationaccounts for two-
thirds of the cost of Western coal, and transportation costs are also vulnerable to
annual increase and inflation. Likewise, the utility industry, typically a long-range
planner, iscomfortable withthevast coalreserves safetycontained withintheU.S.
borders.

The incentives for the State of Illinoisparticipation in the KILnGASprogram
are from a different perspective. Inaddition to recognizing the necessity of prom
oting"clean air" technologies, thestatehasviewed the KILnGAS technology as a
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means ofprotecting and expanding their existing coal markets. Forexample, even
a single gasification plant for a nominal 500 MW power plant would consume ap
proximately 1.0+ million tons ofcoal peryear - operating at 60 percent capacity
- with a corresponding coal market value of S30 million (in 1984 dollars). The
potential for a reasonably quick trend reversal due to the state's investment is obvi
ous.

The State of Illinois also recognized that the KILnGAS technology offers a
means of protecting itsconsumers from rapidly escalating electricity costs- which
could occurfrom deregulation of natural gas andrapid jumps in oil prices, as hap
pened in the late 1970's. Another difficult situation has been thedelays andesca
lated cost for completing nuclear power plant projects, which intheendmay result
in increased electric power cost. Thebottom line isthat electricity isan important
factor in maintaining theeconomic competitiveness of industries operating in the
state or those considering locating there.

Finally, the State of Illinois recognized that successful commercialization of
the technology would create new employment opportunities for its citizens and
revenue streams for the state. It is estimated, for example, that a single 500 MW
capacity KILnGAS gasification combined-cycle plant could create more than
1200 jobs - including construction and related industries, operators and mainte
nance personnel, and mining-related workers (Table 5).

Table 4 - 1983 C oat Shipped to Illinois Steam Klec trie Plants of 50 MW or Larger

District State

Short Tons

(in 1000's)
$/Shorl

Ton

Total

(SinlOOO's) % Total Tons

8 KY 1.048.6 52.76 55.324.1 3.4%

9 KY 769.1 35.53 27.326.1 2.5%

10 IL 16.363.2 33.23 543.815.6 52.4%.

it IN 1.554.5 32.64 50.738.9 5.0%

16 CO 63.2 54.35 3.434.9 0.2%

17 CO 569.3 55.29 31.476.6 1.7%

19 WY 8.049.0 58.77 473.039.7 25.7%

22 MT 2.841.0 49.03 139.209.0 9.1%

Total 31.259.9 42.37 1.324,364.9 100%

Source: Cost and Quality oflatch for Electric UtilityPlants,
DOU/IZIA-0191 (83). June 1984.

1983
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Table 5 - Job and Investment Impact of a
Single KILnGAS Combined Cycle 500M\V Plant

Built in Illinois

CoaKMTon'Yr.) 1.25

MiningJobs 500

Construction Jobs 75

KILnGAS Operators 1X0

Service Jobs 510

Total Jobs 1.265

Mine Investment (1984 S) S55 MM

KILnGAS Plant Investment (1984$) 365 MM

Total Investment (1984$) $420 MM

KILnGAS COMMERCIAL MODULE

The KILnGAS coal gasification technology has been underdevelopment by
Allis-Chalmcrs Corporation since 1970. as shownhy theschedule (Figure 1).The
company's coal gasification feasibility evaluation reached a major milestone in
1976 when eleven electric utility companies joined with Allis-Chalmcrs to fund
the engineering development program. Pilotplant (60 tpd) design, fabricationand
operation, large-scale gasifier components development, coal-feed testing, and
commercial plant studiesconstituted the major programefforts lasting three years.

75 05

, , , , i i i i i i i i

FEASIBILITY EVALUATION

ENGINEERING DEVELOPMENT

DEMONSTRATION ASSESSMENT

KCM DESIGN & CONSTRUCTION —

KCM STARTUP •

KCM PERFORMANCE TESTING &
DEMONSTRATION

i i i i i i i i i i i i

70 75 80 05

Fig. I -KILnGAS Coal Gasification Technology Development
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The Demonstration Assessment activities consisted ofthird-parly technology
evaluation, demonstration plant site selection, preliminary design ofthe gasifica
tion plant, and funding solicitation. These tasks lasted about one year.

During October of 1980 Allis-Chalmers started construction of the coal
gasification plant, referred to as the KILnGAS Commercial Module (KCM).
Funding for this project wasprovided by Allis-Chalmers, the Stateof Illinois, and
twelve electric utility companies. During June 1983, plant start-up functional tests
were initiated for completed individual systems and groups of systems.

Plant Description

The KILnGAS plant is located adjacent to Unit No. 5 of the Wood River
Generating Station, inEast Alton. Illinois, asshown in Figure 2. (The gasification
plant is located in the left-center foreground area.) Coal, from supplyyardsbeyond
the switchgear, istransported onexisting power plant conveyors, through theutility
building to the gasifier day bin. which is enclosed in the tall structure separated
from the power plant. (In Figure 2 the structure enclosing thecoal day bin stands
in front of the tallest stack.) The long, lower, narrow building, connected to the
coal tower, encloses the pressurized rotary kiln, designed for gasifying coal. Gas
cooling,heat recovery, gascleanupandotherprocess systemsare located adjacent
to the gasifier building.

The gasifieroperating pressure is60 psig; fuel gasdelivery of the gasification
plant to Unit No. 3 is 409 million Btu/h.

Fig. 2 - Aerial View of KILnGAS Commercial Module
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Project Test Objectives

Concerns for electric utility power generation and distribution needs related
to operation and future growth provided the basisfor the project testobjectives:

To show that the gasification plant can:
• Operate in an electric utility load-following environment.
• Use operating plant personnel with conventionalskill levels.

To establish a data base for:
• Design performance of the various process units.
• Evaluating operational economics and
• Designing future larger-scale units, 2000 tons to 5000 tons per day coal

feed.

The overall goal of Allis-Chalmcrs is to position itself fordesign and sales of
future KILnGAS plants with normal commercial performance and equipment war
ranties.

THE KILnGAS PROCESS

The KILnGAS system isan air-blown coalgasification system forsupplying
Low-Btu Gas (LBG) for utility electric-power generation. The system uses a rot
ary kiln for gasification and incorporates gas cleaning, cooling, and sulfur removal
to provide environmentally acceptable fuel for combustion in gas turbines and
boilers.

The primary element in the KILnGAS system is the rotary gasifierkiln that is
ported and pressurized. Coal, without pretreatment (no grinding, classification, or
slurrying), is introduced into the gasificr (on the left in Figure 3) and, as a result of
the kiln's inclination, rotation, and tumbling action, passes through the unit. The
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Fig. 3- Rotary Ported Kiln Coal Gasification Process
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coal progresses through the gasifier and is subjected to four successive process
steps - drying, preheating, devolatilization. and gasification; the remaining ash
solids are discharged. Gasification rcactants. steam, and compressed air. are
supplied under the coal bed tothe partially-devolatilized coal and tothe char in the
downstream half ofthe rotary kiln through ports which are axially positioned along
the gasifier shell. Independent air/stream quantity and mixture control are provided
for each ofsix ported zones in the downstream half of the gasifier. This arrange
ment permits adjustment ofthe air-stream mixture along the gasifier axis to satisfy
changing process conditions.

Referring to the KILnGAS system block diagram. Figure 4, the ash remain
ing after gasification is discharged into the lock hopper system, where it is first
quenched with water and reduced to atmospheric pressure. The ash is then hy-
draulically conveyed to anash pond.

COAL

SUA AIT

C^=3
3D£ K1NGA1 Dp iuMw!.t Ofr

in

ASH

OEWATERINC

:L:
Alt AND

SHAM

SUPPLY

SOUR CAS
C001INC t
SCtUIIIHC

HQUOt
AROCISSINC

SULFUR
REMOVAL V
RECOVERY

SULFUR

SELL OR
LANDFILL

H
AROCESS

WASTE
WAFER

TREATMENT

CLEAN

CAS

STEAM

• OILERS

COMRUSFIOFI
FUR1INES

COMBINED
CYCLE

PLANTS

COCENERAFION

PLANTS
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Thegasifier feed-end off-gas passes through a refractory-lined cyclone to re
move entrained particulates. These particulates, containing a high percentage of
unreacted carbon, are reintroduced into the gasifier with (hecoal feed. The 1000°F
gases leaving the cyclone are quenched, scrubbed, andcooled to approximately
2()0°F. Condensed coal tars, heavy oils, and particulates are separated from the
wash liquors and are recycled back to the gasifier.

The gasifier discharge-end off-gas passes through a refractory-lined cyclone
to remove entrained particulates. These particulates, having a lowercarbon con
tent than those on the feed-end, are disposed with the gasifier ash. The 1900°F
off-gas is cooled to approximately 300°F in the Discharge-End Heat Recovery
(DEHR) system, which generates steam forgasification. The DEHR off-gas, fol
lowing scrubbing and cooling to approximately 200°F, is merged with the feed-
end gas stream. These combined streams are cooled to I00°F and scrubbed. The
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100°F gas passes through a sulfur recovery system which removes the hydrogen
sulfide gas and recovers elemental sulfur. This is done by absorption in an alkali
liquor using a three-stage jet-venturi scrubber. After H2S absorption, the liquor is
let down toatmospheric pressure, transferred tooxidizer tanks, and sparged with
air.The oxygen in the airreacts with the liquor toregenerate the solution for recir
culation. Elemental sulfur is formedand floats to the top of the liquor contained in
the oxidizer tanks, where it is skimmed off and subsequently washed and cen-
trifuged for landfill disposal or heated, melted and transported by railroad tank
cars to point-of-sale.

Following H2S removal, the desulfurized gas passes through a final polishing
scrubber to remove any trace material carryover from the sulfur removal system.
The clean fuel gas can then be piped to any of theend users shown in Figure 4.

Gasification plant operations are controlled byacentral computer, which has
two processing units and a redundant back-up system, that takes over if the pri
mary system fails. Data logging hasbeen incorporated into thecontrol system to
provide continuous gathering of plant process performance information. These
data are used for on-line process control.

THE KCM TEST PROGRAM

Overview

Initial start-up of the gasifier using anthracite having lowash, tar and sulfur
content wasaccomplished in mid-1983. Asoperating experience wasgained, fuel
feed was changed to the designcoal, Herrin(No. 6) Coal. Performancetesting and
parallel development of the dataacquisition system was initiated in the second
quarter of 1984, andiscurrently in progress. Follow-on demonstration testing will
be performed over a period of 60 days tosimulate commercial service.

After start-up, some system modifications were made, which resulted in
operating simplifications in the areas of:

• Tarreeycle,
• Tar and water separation, and
• Solids feed.

These modifications have potential for capital cost reductions relative to fu
ture commercial large-scale plant design. Other engineering accomplishments in
the area of plant function were also realized.

Performance testing progressed to the point where the plant received its Il
linois EPAoperating permit in Juneof thisyear. The testdata acquired, todate, are
consistent with that used as a basis for large-scale plant design having coal-feed
capacities to 5000 short tons per day.

KCM PerformanceTesting

Performance testing, currently underway, has reached operating levels cor
responding to 65% load at 45 psig. Most of the performance work has been near
mid-load, approximately 55 percent. During plant operation, fuel gas is regularly
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fired in the Illinois Power Unit No. 3 boiler. Some performance test results
achieved to date include:

• Environmental compliance. Plant air emission data required for an operat
ing permit were obtained by an independent contractor. The data provided
the basis for filing an operating permit application request to (he Illinois
EPA, which was subsequently granted for a two-year period.

• Fuel gas higher heating value (HHV). Generally the gas HHV is in agree
ment with thedesign value ofapproximately 158 Btu/SCF.

• Heat recovery. High-temperature heat recovery operation, 1900°F to300°F
yielded steam generation at 130 percent of its capacity rating, suggesting
that the design appears conservative. However, longer operation is re
quired to assure that depositions on the heat transfer surfaces can be con
trolled by"soot blowing" to maintain performance.

• Process condensate and wastewater treatment. Liquor processing, am
monia stripping, and pH control, have yielded wastewater that is treatable by
the Alton Municipal Treatment Plant. No upsets have been experienced at
the treatment plant; their effluent continues to meet standards. Phenol con
tent is at 30 percent of thedesign value.

• Sulfur removal. Hydrogen sulfide removal rates of99+ percent have been
measured. The ratio of H2S to organic sulfur is 11:1. Both results arc in
agreement with design.

• Turndown. The gasifier with its reservoir of heated solids, heat losses
minimized by refractory-lined walls, and off-gas temperatures of 1900°F
and 1000°F relative tomuch higher temperatures in other gasification sys
tems are contributing operational factors enabling broad process
turndown. To date operation as low as 20 percent design rate has been
achieved with noevidence of control problems.

In addition, noteworthy functional test accomplishments have been realized
in the areas oftarrecycle, tar/water separation, solids feed, gasifier off-gas billow
operation, gasifier seal performance, and start-up time.

Longer term operation atfull load is required to be more specific in describing
additional performance test results. However, preliminary analysis of available
data indicates process performance is consistent with that required for future
larger-capacity KILnGAS plants. There is noevidence of technology problems,
and problems related to the hardware have been amenable to engineering design
and modifications.

FUTURE PLANS

While the KILnGAS program has progressed well towards meeting its key
objectives, a conservative market such as the electric utility industry requires ex
tensiveperformance demonstration andconfirmation ofeconomic, reliability, and
environmental forecasts before commercially adopting such new technologies.
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These assurances canonly beprovided through sustained long-term operation of
the plant at significant production levels under avariety ofactual utility load condi
tions.

Future plans include operation of the KCM plant for a 60-day performance
test during the balance of 1984, with extended demonstration operations antici
pated throughout 1985.

George Lund: Thank you Don. Do we have any questions for Don'.' If you
don'thave any. before I introduce the next speaker. Ihave a message here for Ron
Sanderson of Rend Lake College. Hewasnot here withhis students at thetimewe
had thebusiness meeting, and I have been asked tosuggest to Ron that perhaps he
could introduce his students at this time.

Lee Wilson: Ron had to leave the room for just a moment. I'm Lee Wilson. 1
teach atRend Lake College, andthese arc the students. Brian Smith isonmy right,
and this is GregThompson from Pinckneyville. Illinois.

George Lund: I'm going toask for the Center for Research on Sulfur in Coal
to remind people in theaudience of a 3-day meeting in Champaign-Urbana Oc
tober 30th through November 1st. Thesecond annual contractors technical confer
ence, is sponsored by theCenter. There will be technical papers presented giving
the results of lastyear's work by the various investigators. It isgoing to be heldat
the Round Barn Center. Ifyouneed information call theCenterat (217) 333-9241.
and they will give you more details. But I think all interested spectators from the
coal industry arc invited to attend that meeting.

We will now listen to the next report on anotheroneof the newtechnologies
that was mentioned this morning by Terri. And this is fluidized bed combustion
which has received a lotof publicity lately. Ourspeakeron thatsubject isgoingto
be LaddScabcrg, President of Midwest Solvents Company, Inc. Mr. Scaberghas
had a distinguished career in the industrial world. He got his Bachelor of science
and chemical engineering degrees from Texas University and spent most of his
activeworking careerwithMidwest Solvents oroneof theirsubsidiary companies.
He is now President of Midwest Solvents Company of Illinois in Pckin, Illinois.
He is a member of a number of different boards including one bank. He is going to
talk to us about "Cogeneralion withFluidizedBedCombustion"and installationin
Pekin. Mr. Seabcrg.



COGENERATION WITH
FLUIDIZED BED COMBUSTION

LADDM.SEABERG
President, Midwest Solvents Company. Inc.

Atchison. Kansas 66002

INTRODUCTION

Midwest Solvents Company isagrain processing company located in Pekin,
Illinois. We have two production facilities, the one in Pekin and another plant lo
cated in Atchison. Kansas. The Pekin. Illinois site is composed ofa50-acre plant
site along the Illinois River that was formerly owned by the American Distilling
Company. It was purchased by the Midwest Solvents Company in 1980 and con
verted from a whiskey operation toadistillery that produces high-quality industrial
alcohol, beverage alcohol (including gin and vodka), and recently we added a
plant where we extract wheat protein from wheat Hour. This is called vital wheat
gluten which is used inthe baking industry for fortifying breads and isalsoused in
the meat industry.

We are very large users ofenergy, both electrical and thermal energy for such
unit operations asdistillation, evaporation, and cooking. When we first purchased
the plant, we had the forecast from the local utilities that energy charges would go
uponly approximately 15%-20% per year. Shortly after wc started upthe plant, as
you can guess, energy charges went up at least 200%during a veryshort period.
Therefore, wc were faced with a big decision on what to do as far as supplying
energy to our plant. With this very high cost of natural gas. we were forced to
make a change to a lower cost of supply of energy. Pekin is very close to coal
supplies so we quickly started investigating as to what type oftechnology toburn
coal would be best for us as an energy source.

SELECTION OF FLUIDIZED-BED COMBUSTION

Fluidized-bed combustion is very new and very experimental. Wc became
awarethat the Department of Energy andNatural Resources of the Stateof Illinois
had funds available for such experimental work to prove technologies. We made
application for these funds to aidusinevaluating a new technology that would not
only help us, but wouldalso helpother industries in Illinois if wecould provethis
technology worked.

There arc several reasons why we selected fluidized-bed combustion.
1. It would put us in compliance - as far as environmental restrictions, wc

were in a nonattainment area for sulfur dioxide in Pekin. Illinois-so wc knew that
we had to meet very rigid parameters as far as sulfur dioxide requirements on
emissions control. Fluidized-bed combustion does meet this requirement,
quirement.

2. We also wanted a method that would remove the sulfur without
humidifying the gasses because we had already been recovering heat from our gas
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boilers to aid us in drying the animal feed in our feed recover)' system of our
dryhouse. We wanted to maintain this plant efficiency of utilizing boiler Hue gas-
ses.

We evaluated different types of fluidized-bed combustion - thesocalled first
generation, the bubbling-bed design, and even second generation boilers. We de
cided upon the bubbling-bed design because, while it is still experimental, there
was more information available on thisdesign forcoalapplication than for thecir
culating-bed design. We visited boilers in Georgetown, near Washington, D.C.
and in Kentucky andobserved thesomewhat severe problems in those designs. In
working with Foster Wheeler Corporation -1 won'tsaythey fully assured us- but
certainly they made improvementsupon those problemsat those locations. So, we
were off and running with a bubbling-bed design boiler.

We also decided to install cogcneration at the same time. For a very small
capital requirement, relative to the total project, cogcneration could be installed
for a good return for the amount of the investment.

Ourprevious boiler room had three gas boilers. 80,000 lbs./hr. (175 lb. pres
sure boilers). Those boilersare still in place, and wekeepthem on standbyfor times
thatwearcdoingmaintenance or wehave anyupsets withthefluidized-bed boiler.

CONSTRUCTION OF BOILER

The construction for thisproject wassomewhat constrained in the sense that
we werefitting it intoourexistingboilerhouse to minimize thecapital required for
a totally new structure, and all of the components for the boilerhad to be moved
into the building.

The boiler was somewhat modularin design. The boiler was shipped in large
pieces, such asthefloor structure, water walls, and thetopof theboiler- in pieces
that would fit through the sidedoorof the building. The tubeswere preshaped so
that only an interconnection had to be made between the upperand lowerdrums.

The groundbreaking fortheproject wasinJuneof 1983. Thesummerand fall
of theyear were very busy getting theoutside construction done before badweath
er would set in. The boiler stack was erected very early in the project. Part of the
old foundation for the previous coal boilers that were usedat the American Distil
lingCompany prior to 1972, wasusable forthenewstack.The baghouse structure
and all the other components such as the economizer and the ash storage silo were
installed outside during the fall. Winter set in about the time that we put the ash
storage silo in place.

Winter set in during January, but construction continued inside the building
with installation of the main supply air ducts to support the fluidized-bed combus
tion. The floor of the boiler was moved into place and the walls were put into place
- all this construction took place while severe cold weather occurred outside.

NEW FEATURES OF INSTALLATION

There are many novel features to this bubbling-bed. fluidized-bed boiler
compared to previous installations. The inbed lubes were installed at a lower angle
of 121A° compared to previous boilers. This will, hopefully, stop erosion. Also,
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the tubes were treated with applications offins, pins, and tiny balls to prevent ero
sion and the tubes themselves were chromized to provide a nice hard surface to
prevent erosion. All these measures, sofar, look very good in stopping any erosion
that might occur. Future inspections, ofcourse, will tell us ifwe have stopped all
erosion.

The walls of the boiler in the fluidized-bed area arc also treated with small
attached ballsand refractory material tocurb erosion.

Some of the existing coal-handling equipment that had been used prior to
1972 was still usable and only required refurbishment to be put back into service.
Acoal dump station, a bucket elevator, and a belt conveyer with tripper conveyor
installed todrop coal and/or limestone down into the storage bins, which were also
in place, greatly helped the economics ofthe project.

In the spring, coal weigh-belt feeders were installed to take thecoal fromthe
existing bunkers tothestoker roto-flippers that inject (he coal into theboiler. Also,
limestone is supplied to the boiler by an incline conveyor which volumetri-
cally meters the small pebbles of limestone into the firebox. By midspring this
system was completealong with the final installations of the turbine generator in
the turbine room. Also the computer control system, manufactured by Fisher-Pro-
vox, was completed in the spring.

STARTUP OF INSTALLATION

The final insulation was applied to the boiler in the spring, although some
external piping was not completely insulated at the time of the startup oftheboiler.
In mid-May. everything was ready for the startup of the equipment. Natural gas
was used to preheat the bed material to a temperature of approximately 1.000°F.
Then, coal was added and combustion started shortly thereafter. The gas fire was
shut off and combustion was sustained with the addition of coal. The fire inside the
boiler isa very vigorously agitated combustion with sparks flying andmuch turbu
lence.

A three-month inspection of the boilerwasconducted in Septemberof 1984
withextremely good results. The in-bed tubeswerecarefully inspected to lookfor
any indications of severe wear that might have occurred like on earlier boilerde
signs. Wewere very pleased to note that thefins. pins, andballs did not show any
appreciablewear at all. They lookedto be in idealshape. The superheater, which isa
convective superheater, even had its red primer-paintcoat, on the tubes. It showed
no signs of erosion at all.

The boiler operation has been going on for about three months of continuous
service to date, and the economics for the project look excellent at this time. Our
savingsover natural gas arc about$200,000per month. The cogeneration of elec
tricity is done for roughly $.01-$.02 per kw hour.

CONCLUSION

We arc extremely pleased with the operation of the boiler to date. We have
found that we are presently using 60 percent of the capacity of the boiler because,
while the boiler was being constructed and planned, numerous energy-efficient
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projects were completed at Midwest Solvents. For that reason wc are only produc
ing half ofthe electricity from the cogeneration plant that we thought we would he
producing. Orcourse, we are only producing 60 percent orhalf of the steam. We
are very pleased with this efficiency because this will allow us to increase the ca
pacity of the plant and get an ideal economic advantage with this low-cost thermal
energy since the two highest cost factors inproducing our products areraw mate
rial, or grain, and energy.

So, wcare extremely pleased thatwestarted theproject whenwedid. andwe
look forward to many years of good service with our fluidized-bed boiler along
with cogeneration of electricity.

George Land: Thank you Mr. Seabcrg. Arc there any questions?
Lou Miller: I'm Lou Miller of the Indiana Geological Survey. Do you have

any dataregarding the lowest quality material that you canburn in terms of Btu?
Ladd Seabcrg: Oneconsideration on thisdesign of theboilerandthebubbling

bed was thatyoudo nothave the latitude of fuel supplythatyoudo ina latergener
ation boiler, the so-called circulating boiler, for instance. About anything you can
shove in the boiler willburn. With bubbling-beddesign the sizing, but not so much
the Btu consideration, is very important. We have to burn mostly a compliance
gradeof coal or a so-called stokergrade 1'A inch or less. Wc payparticularatten
tion to the amount of fines because if we get too many fines in the coal, they will
tend to carry out on the belt of the boiler before you get complete combustion.

George Land: Arethereanyotherquestions? I'm gladyouallcame,andwe'll
see you at the luncheon.

Fig. 1- Speakers in the technicalsessionofFriday morning. The speakers are (from leftto right):
Carl I'. Maronde, Terri Moreland, Don Loomis, I.add Seahcrg, A. K. Sinha, George Land, and

Joanna lluckentin. George Land was also chairman of the session.



LUNCHEON MEETING

The annua] Institute Luncheon Meeting convened at 12:20p.m. in the Ford
Room of the Holiday Inn East. Approximately 150 members and guests were in
attendance. President James Chady presided.

President Chady: Welcome to the 92nd annual luncheon of the Illinois Min
ing Institute. I would first like to take this opportunity to thank our speakers who
presented their papers at the technical sessions yeserday afternoon and also to
thank the two chairmen of the technical sessions. I would like to introduce the
guests at our head table today. To my extreme right, George Land with AMAX;
Buster Roberts. Inland Steel; Brad Evilsizer, Director of Mines and Minerals; the
next gentleman we will introduce a little later; Doc Harrell with Freeman United;
and BobIzard withMidland. On myfarleftLanny Bell withRoberts andSchaefer;
the next gentleman we will introduce later; Terri Moreland with the Illinois De
partment ofEnergy and Natural Resources; and John Wootcn of Peabody Holding
Company, who will be our speaker today. I would also like to recognize Betty
Conerty and thegroup that does so much work for the Institute sitting at this table
over here. A special thanks goes to Heinz Damberger. our Secretary/Treasurer
who does so much for the Institute.

We have a number ofscholarship winners and students in ouraudience today,
and I would like their faculty representativesto introduce them. Dr. Charles Beas-
ley from the University of Missouri at Rolla.

Charles Bcasley: Our two scholarship holders are Mr. Bruce Yoder and Mr.
Mike Savage (Fig. 1).

Fig. 1 -Students from University of Missouri-Rolla who attended the IMI meeting. They are:
Heft to right, kneeling) Todd Grounds, Dan Marlev, Steve Johnson, Charles Sicgcl and Michael
Savage and Bruce Yoder (recipients of IMI scholarships); (standing) Jim Stratton, Kurt Oakes,

Scott Giltncr, Jon Clark, Aron Miller, and Mark Odum.
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President Chady: Dr. Paul Chugh ofSouthern Illinois University.
Paul Chugh: Our two scholarship winners are Tom Rosetti and Tom MeGee

(Fig. 2).
President Chady: Indiana StateUniversity - George Eadie.
George Eadie: Ourscholarship holders were unable toattend.
President Chady: John Krogman from the University of Wisconsin at

Plattville had to go back. Would the students stand if theyare here.
President Chady: Ron Sanderson with Rend Lake College.
Ron Sanderson: We have with us today Lee Wilson. Brian Smith, and Greg

Thompson (Fig. 3).
President Chady: Mm Howard. Wabash Valley College.
John Howard: Our scholarship recipient is Mike Liles (Fig. 4).
President Chady: Are there any students whom I've failed to recognize? Sev

eral weeks agoa member of the IMI died. He was Norman Syljebeck. who had
been Vice-President of Purchasing forFreeman United Material ServiceCorpora
tion for many years. Until his retirement three years ago. hewas very active onthe
Advertising Committee of the IMI. Betty informed me that he did plan to behere
as she received his check for dues and the luncheon several weeks ago. Would you
please stand for a moment of silence for Norman and other members who have
died.

Thank you. A very important partof thisprogram is to recognize those indi
viduals who havededicated a large portion of their life to the advancement of the
Illinois Mining Institute and the coal industry. At this time I would like to ask Doc
Harrell. Chairman of the Honorary MembershipCommittee, to come forward.

Fig. 2-Students from Southern Illinois Univcrsity-Carhondale, who attended the IMI meeting.
They arc: deft to right, kneeling) Thecra Honghirun, Vinod I.all, Kausik Sinha, KmilioEscobar;

(standing) Thomas McGcc and Thomas Roscctti (recipients of IMI scholarships), Roger
Missavage, Sachin Shankar, and Stephen Obcr.
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Fig. 3 - Dr. Ron Sanderson (right) or Rend Lake College and his students who attended the IMI
meeting. (Left to right) Ixe Wilson, Greg Thompson, and Brian Smith.

Fig. 4-Dr. John Howard (right) of Wabash Valley College and Mike Lilcs. recipient of
IMI scholarship.
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CERTIFICATES OF HONORARY LIFE MEMBERSHIP

DocHarrell: Thank you Jim. Institute members, guests. It isa great pleasure
on behalf of the Illinois Mining Institute lo present this Certificate of Honorary
Life Membership to my good friend, Gene Moroni, whom I have known and
worked with for many years. I know Gene is well known to allof you oldermem
bers, but just for the record. Gene and Wilma have four children. Gene graduated
from the University of Illinois in 1940 with a B.S. degree in mining engineering.
Upon his graduation he worked as an engineer for Island Creek for three years,
then with Franklin County CoalCorporation fora shortwhileas a surveyor. After
that he was withSinclairCoalasa field engineer until 1944. From 1944 to 1951 he
was with Consolidated Coal of St. Louis, later to become known as Bell and Zoller
or Zeigler as we know it today. From April of 1951 through May 1953, he was
with C\V & F Coal Company, later to become known as Freeman United Coal
Mining Company. He worked there asa face boss. Forthefollowing two years he
was with Bell & Zoller in western Kentuckyas Chief Engineer. Then he was pro
moted toGeneralSuperintendent. On September 1. 1958. he became Superinten
dent of Coal Processing at the DixicannaMine in West Virginia until September.
1959. At that time Old Ben promoted and moved him to Benton as Manager of
Mines. Hecontinued inthatcapacity until January, 1969, whenhe wasmade Vice-
president of Underground Mining. In 1971, hewas again promoted to Vice-presi
dent ofOperations, and in May of 1978 hebecame Senior Vice President of Min
ing for Old Ben from which he retired effective February 1, 1981. During the last
few years of employment he lived in Chicago and now lives a life of luxury in
Hcrrin, Illinois.

Gene has worked tirelessly for the IllinoisMining Industry. He was president
of this Institute in 1963-1964, served on many committees during the years, and
has been on the Board. Gene has made it his personal responsibility, officially and
unofficially, to help this Institutewhich he still continues to do today. I have been
a friend of Gene's for many years, and I want to say this to you. As you all well
know, he is a fine gentleman, and he certainly deserves this award that we are
presenting to him. It's a pleasure. Gene, forme to present this (Fig. 5). Congratu
lations.

GeneMoroni: Thank you Doc. And I want to thank the members of the Insti
tute.

Doc Harrell: I want to say that Gene has certainly been a help to all of us, and
he's done a great job. I would like to say this to you though, Wilma: you sure did
have a hard time keeping him working.

President Chady: Thank you Doc. Next, I'd like to ask Buster Roberts to
come up for a presentation.

Buster Roberts:The Selection Committee felt there were two gentlemen who
were very deserving of recognition today and most of you know the second person
who is being honored today with an Honorary Membership. We recognize his con
tribution to the industry and to the various areas of his interests. E. Minor Pace is
at the head table again today. Minor Pace came from Virginia originally, received
his mining engineering degree, and went on to get a graduate degree in ventilation
at West Virginia University. He was in the service overseas as a captain and came
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Fig.S-Gene Moroni(left) receives Certificate ofHonorary Membership from Doc Harrell.
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Fig. 6 - Buster Roberts (left) presents Certificate of Honorary Membership to Minor Pace.

to the industry right after the war. He went through the various stages of promo
tions up to Executive Vice-president, and he retired in 1980. I have to say though,
he's not quite living the life of luxury. He's working at least half time with a private
venture that he's involved in, so he won't quit yet.

In the area of some of his professional activities, he has been active in Ken
tucky where he was located before he came to Illinois and was Vice President of
the Kentucky Mining Institute. He is also a past President of this Institute, having
served in 1972 and 1973. He has been quite active in the AIME, and last year re
ceived two very prestigious awards at the national convention in Los Angeles - the
Erskinc Ramsey Medal and the Percy W. Nichols award. He has also been Chair
man of the SME-AIME Coal Division and on the Board of Directors of the AIME

among other duties in that organization. In the civic area he has been quite active
and continues to be quite active. One of his present jobs right now is that of being
on the Police Commission inMt. Vernon as well as having a number of other jobs.
So. it is a distinct pleasure for me after so many years of long and close association
with Minor, to recognize him and present him with this certificate of Honorary
Membership (Fig. 6). Minor.
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MinorPace: Thank you Buster and membersof the Illinois Mining Institute.
You have one of the finest institutes that I know of in the nation and 1think we have
an outstanding organization. This is a double honor for me because it's a great
honor to be on the same footing as Gene Moroni who I consider to be one of the
greatest coal miners with whom I've had the pleasure of association through the
years. Let me congratulate you. Thank you.

President Chndy: I would liketo introduce ourspeakerfor thisafternoon. His
topic will be "Acid RainControl - Will Emerging Technologies Get a Chance?"
JohnWoolen graduated with a B.S. in mechanical engineering fromthe University
of Missouri in Columbia and received an M.S. in civil engineering and environ
mental and sanitary engineering in 1978 from the Universityof Missouri at Rolla.
He worked 7 years with Union ElectricCompany and the last five years with Pea-
body. He is a member of the American Society of Mechanical Engineers, Air
Pollution Control Association, Kappa AlphaOrder, and Environmental Commit
tee of the National Coal Association. He is also Chairman of the St. Louis Section

of Air Pollution Control, the Illinois Coal Association. Research and Development
and Air Pollution Control Committee, and the Air Sub-committee of the National

Coal Association. John Wooten (Fig. 7).

Fig. 7 - Luncheon speaker, John Wooten.



ACID RAIN CONTROL:

WILL EMERGING TECHNOLOGIES GET A CHANCE?

JOHNM. WOOTEN

Director. Research and Technology
I'eabodyHolding Company. Inc.

St. Louis. Missouri

INTRODUCTION

Ladies and gentlemen, it is indeed a pleasure to appearbefore you today to
discuss an issue that will have a great deal to do with the marketability of Illinois
coal - acid raincontrol. I am certain that eachof you hasheardyourshare of talks
on acid rain, so let me veer from the standard presentation and address whether
emerging technologies forburning coalor for reducing emissions willgeta chance
to be utilized for acid rain control.

Rightly or wrongly, acid rain or acid deposition, a more technically correct
term, has been characterized as resulting from two precursor pollutants - sulfur
oxides and nitrogen oxides.

As you may be aware, a number of acid deposition control bills have been
introduced in both Houses of Congress. Most of these bills require major reduc
tions (50 percent or more) in utility S02 emissions. These major S02 emission
reductions are to be achieved at the earliest by 1990and the latest by 1995. Once
you decide to proceed, it takes approximately four years to design, procure, con
struct, and start up a utility-sized emission control system. Therefore, to achieve
the required sulfurdioxideor nitrogen oxideemission reductions at existingpower
plants, the utilities will be required to reach a decision between 1986 and 1990
based on those technologies, which either are or will have been demonstrated on a
utility scale (100 megawatts electricor greater) and at an acceptable cost.

CONTROL OPTIONS FOR EXISTING FACILITIES

The control options available to existing facilities tire limited; fuel switching
and retrofitting Hue gas desulfurization systems, or scrubbers as they are com
monly known, are the only techniques that have been demonstrated to achieve the
required level of control. The question I would liketo address today is: "Do these
two control options . . . fuel switching, with its inherent unemployment impact,
or retrofitting scrubbers, with their significant capital costs . . . represent the best
alternatives for reducing S02 emissions from existing power plants; or should the
commercialization of promising new technologies be accelerated by providing in
creased federal funding so that these techniques will be available in the 1986-1990
time frame?"

1 believe that (I) in many instances fuel switching and scrubbers represent
undesirable control options, and (2) the federal government must assist the private
sector to ensure timely development of the more promising technologies thereby
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reducing or eliminating the unemployment and excessive cost impacts associated
with present options.

EMERGING TECHNOLOGIES

However, I think it is only appropriate to point out that one other ingredient
is essential, and that ingredient is time. It takes at least four years to install a proven
precursor control system of any magnitude. Emerging technologies, such as ad
vanced coal cleaning, limestone injection multistage burner (LIMB), atmospheric
fluidized bed combusion (AFBC), and dry S02 scrubbing of high-sulfur coal -
will not be commercially demonstrated for large-scale utility applications in time
to be of use in complying with a 1990 deadline set forth in some of the bills. This
will be true even if unlimited funding was available because it is impossible to
complete an installation, much less any testing, by the end of 1986.

While we may speak of promising technologies, it is important that you and
the members of Congress realize, that good engineering design takes time. Im
plementation schedules must be realistic. Simply stated, if acid rain control legis
lation does pass, it must not preempt the use of emerging technologies. Com
pliance dates in the late 1990's would represent a reasonable target if-and the "if
is so important - if these emerging technologies are adequately funded by the pub
lic and private sectors.

You have heard discussed this morning one emerging technology,
"KILNGAS", currently undergoing commercial demonstration. I would like to ad
dress my remarks to four areas of technology 1 mentioned earlier by briefly de
scribing them and their present state of commercialization.

MAJOR POLLUTANTS

The direct combustion of coal using conventional furnace technology pro
duces three major pollutants: particulate matter, sulfur dioxide, and nitrogen
oxide. Two of these pollutants, sulfur dioxide and nitrogen oxide, are precursors
for acid deposition and coincidentallyare difficult andexpensive to control at high
removal levels. Sulfur dioxide results from the conversion of the sulfur in the coal
during combustion, while NO, results primarily from the high temperature con
version of the nitrogen in the combustion air as it passes through the furnace. The
nitrogen found in the coal itself can also be converted to NO,, however, it usually
does not contribute significant amounts to the total NO, emission concentration.

Since the amount of S02 emitted is a direct function of the amount of sulfur
in the coal, control strategies include removal prior to combustion (pretreatment).
during combustion, or after combustion (post combustion). NO,, on the other
hand, can be controlled by either lowering combustion temperatures or limiting
the time the combustion air is subjected to higher temperatures.

Physical Coal Cleaning

Physical coal cleaning is a process that is capable of removing sulfur from
coalprior to combustion and is widely practiced todaybycoalproducers. Itsvalue
as a cost-effective means to reduce S()2 emissions is recognized. The one major
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drawback is that the removal rates are relatively lowcompared to thecombustion
or postcombustion technologies sinceonly the inorganic sulfur is reduced.

The Department of Energy has recognized the importance of physical coal
cleaning research and development and has funded much work in this area. In fis
cal year 1985. the control technology and coal preparation program of DOE will
contain a new effort to determine whether advanced coal cleaning technologies
have the potential for useas acid rain precursor control options.

Limestone Injection Multistage Burner

A technology for removing sulfur dioxideduring combustion involves the in
jectionof a sorbent into the boiler,either withthecoalor separately. Thesorbent.
which usually is a sodium or calcium based material, reacts with the sulfur dioxide
to form a sulfate particle that can be removed from thecombustion gases by the
particulate control equipment.

Research on sorbent injection has been ongoing since the early I97()'s with
only limited success. Generally, poor SO: removal has resulted when lime or
limestone has been used. In addition, because a foreign non-combustible sub
stance is being injected into the boiler, itcan cause the boiler's operational charac
teristics to change. Eor example, there may be more slagging, and fouling may
increase. Also, since additional particles enter thecombustion gases, the particu
late control devices may need to be upgraded. These potentially adverse opera
tional effects may not he warranted by the low S02 removal achieved.

In recent years, however, a variation of the sorbent injection technology has
emerged that has the potential to achieve moderate S02 removal (50-60 percent).
This technology, known as limestone injection multistage burner or LIMB, is
being researched by the U.S. Environmental Protection Agency and the private
sector.

LIMB has much to offer as an acid precursor control technology. First, it is a
retrofit technology, which theoretically can he applied to a large percentage of the
existing utility and industrial boilersat a cost one-half that associated with existing
post combustion technology (flue-gas desulfurization systems or scrubbers). Sec
ond, unlike a scrubber. LIMB can reduce both S02 and NOv emissions. Thus, it
addresses both major acid rain precursors. LIMB technology, however, still has a
number of technical problems that must be resolved before it can be considered
commercially available.

The coal program budget of the Department of Energy for fiscal year 1985
does not contain funding for LIMB research. To date, the federal research and de
velopment effort on LIMB has been done by the U.S. Environmental Protection
Agency at its industrial environmental research laboratory in Research Triangle
Park. North Carolina. The program plan calls for 50/50 co-funding by EPA and
the private sector to design, construct and demonstrate LIMB technology on a
wall-fired boiler by 1988 and on a corner-fired boiler by 1990.

The U.S. Environmental Protection Agency and the State of Ohio recently
announced that Babcock and Wilcox will be the prime contractor to test LIMB
technology on the 105 MW Ohio Edison Edgewaler Plant. The program will cost
SI8 million.
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Fi.uidizhi) Bud Combustion

Fluidized bed combustion. FBC, is a combustion technology that is new for
utility appliations, but it has been used a good deal for industrial applications in
Europe and the U.S. The technologyinvolves the burning of coal in a bed of lime
stone particles. Air is injected beneath the bed suspending the burning coal/lime
stone mixture so that it resembles a fluid. Sulfur dioxide is captured by the lime
stone, producing calcium sulfate particles which are drawn off the bed with the
ash. NO, emission levels also are significantly reduced because the combustion
temperature is approximatelyone-half thatof a conventional boiler.

There are a number of FBC demonstration projects being conducted in the
U.S. today. The largest of these is the atmospheric fluidized bed combustion
(AFBC) demonstration beingconducted by theTennessee Valley Authority, Duke
Power, the Electric Power Research Institute, and the State of Kentucky. Peabody
recently announced its intention to commit up to S4 million to this project. The
demonstration plant will be constructed at an existing TVA plant site in Paducah.
Kentucky, beginning in early 1986, with completion scheduled formid-1989. Fol
lowing initial start-up and shakedown, a nominal four-year test program will he
initiated.

The Department of Energy has increased the fiscal year 1985 funding level
for the combustion systems program area to include S15 million for the develop
ment of the start-up and operational test plans for the Paducah project. An addi
tional SI5 million is to be made available in fiscalyear 1986.The total fiscal year
1985 combustion systems funding request is for $17.5 million, which leaves only
$2.5 million for additional combustion work.

Two other planned fluidized bed demonstrations are the circulating AFBC
project being undertaken by Colorado-Ute Electric Association at its Nucla Sta
tion, and the conversion of a boiler to AFBC by Northern States Power company
at its Black Dog Station.

Colorado-Ute proposes to use a significantly different AFBC design, a cir
culating fluidized boiler (CFB). Rather than burning the coal/limestone mixture in
a fixed bed. the air is injected at a much higher rate which, in turn, expands the bed
throughout the entire combustion chamber and causes the solid combustion prod
ucts to be entrained in the combustion gases. The solid combustion products are
then removed from the gas and recycled to the boiler. This recirculation offers the
potential for improved combustion efficiency and more complete utilization of
limestone.

Colorado-Ute expects to order the CFB boiler in late 1984, initiate construc
tion by mid-1985, begin operating the system in early 1988, and complete a two-
year test program by early 1990. To date, this project has not been targeted to re
ceive any federal funding. Peabody has committed $2 million to this project.

Northern States Power is also taking a unique and important approach to dem
onstrating AFBC technology. They are proposing to convert an existing conven
tional coal-fired boiler to an AFBC boiler. Procurement of the boiler conversion
package is expected to occur by mid-1984, and construction is to be completed by
early 1986. A preliminary survey of installed utilitycapacity in the U.S. has indi
cated that approximately 150 boilers, totaling over 20,000 MW, could be con-
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verted in this manner. This is equivalent toapproximatelyone-third of the capacity
which would be required to retrofit scrubbers by H.R. 3400. the Waxman Sikorski
Acid Rain Control Bill,

Dry Flue Gas Desulfurization

The development of Hue gas desulfurization (FGD) processes that produce a
dry discharge or sludge have only recently been applied to utility-sized facilities.
There currently are 6 operational utility systems, 7 under construction, and 4 for
which contracts have been awarded. These 17 dry FGD units represent 6.873
megawatts of scrubbed capacity or 6.5 percent of the total scrubbed capacity in the
U.S. None of these installations utilize high-sulfur coal (sulfur content greater than
2.5 percent be weigbt) even though the technology has the potential for lower in
stalled cost, lower maintenance, and energy requirements. In addition, the
technology generates a dry sludge making disposal easier. It is also easier to oper
ate because it is a simpler technology than wet scrubbing.

Dry scrubbing has been applied to industrialboilers burning bigh-sulfurcoal.
One such installation is a boiler at Argonne National Laboratory near Chicago,
Illinois that produces 170.060 poundsof steam per hour. S02 removal efficiencies
in excess of 90 percent have been achieved on a 3.5 percent-sulfur coal. In addi
tion, a dry FGD system installed at the Northern States Power Company's River
side Station in Minneapolis has been tested on 3 percent-sulfur coal. The tests were
short term, however. 90 percent S02 removals were demonstrated.

The potential operational and economic benefits of dry FGD and the indus
trial and utility test experience warrant that this technology be demonstrated on a
utility-sized boiler burning high-sulfur coal.

I think you can see from this discussion that there are a number of
technologies out there that, given the time and funding, will get their chance. I
would like to leave with you at least a partial solution to this dilemma.

Dotrs Traditional Research Role

Traditionally, the Department of Energy was limited in its involvement in
energy research to the initial stages of basic research through pilot plant proof of
concept work. The private sector then takes those technologies that appear most
promising through the process development and commercialization stages. This
results in complete development of only those projects that are both technologi
cally as well as economically viable.

Under the normal economic cycle of events. I support the traditional roles of
both DOE and the private sector. However, when the normal economiccycle is
disrupted by legislative initiates such as acid deposition control, available
technologies become unaeeeptablc. and there is not ample time for fulfilling the
traditional roles of technology development. As a result, complementary legisla
tive initiatives to demonstrate more acceptable technologies are required. In addi
tion, in the field of coal combustion or coal conversion, the technical as well as
economic risks can easilyexceed the capabilities of the private sector. When the
traditional cycle of technology development is circumvented, as will be thecase
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with acid deposition control legislation, DOE must be provided the means to move
beyond its traditional research role and assist the private sector in developing the
technological response within the required time frame.

Peabody. along with others, has been working on a way to provide DOE with
just such a means. The concept was first introduced in the provisions of H.R.
5593, The Clean Coal Production and Utilization Technology Demonstration Act.
The concept has now found its way into the Senate Appropriations Committee's
Interior and Related Agencies Appropriations Rill that passed the Senate on Sep
tember 26. The amendment rescinds funds and makes other changes in the use of
appropriations for the Synthetic Fuel Corporation. A clean coal technology reserve
of S750 million would be established for conducting clean coal technology dem
onstration activities. Specifically, the purpose of this section is to

(1) Identify emerging clean coal technologies that may he commercialized
in the near term for reducing emissions from new and existing coal-
burning power plants and from industrial coal uses; and to

(2) Determine what incentives, including financial assistance the federal
government should provide to assure the earliest practicable commercial
availability of these emerging clean coal technologies.

Examples of such emerging clean coal technologies include, but are not lim
ited to. the following: (1) advanced coal preparation and cleaning; (2) limestone
injection multistage burners; (3) flue gas desulfurization processes that produce
only dry discharges; (4) regenerate flue gas desulfurization; (5) furnace retrofit
of in-boilcr sulfur control technology; (6) atmospheric fluidized bed combustion
systems of a size appropriate to theelectric utility market; (7) repowering applica
tions of a pressurized fluidized bed in a large oil-fired boiler; (8) phosphoric acid
fuel cell systems usingcoal-derivedgas; (9) coal-fired gas turbines insecond-gen
eration combined-cycle systems: and (10) low cost, easily replicable, sources of
fuel gas for multimarkets.

Proposed projects solicited under this provision should be large enough to
demonstrate commercial feasibility of the technology or, if not, at least permit
rapid scaleup to commercial size.

The Secretary of Energy, within 60 days of enactment, is to solicit statements
of interest in proposals for projects employing clean coal technologies, no later
than April 15, 1985, The Secretary shall submit a report to Congress identifying
the proposals and his intent to provide incentives of financial assistance.

So if these provisions are enacted into law, and if realistic compliance dead
lines are enacted, or even if no acid rain legislation were enacted, emerging
technologies for improving the marketability of Illinois coal will begiven a much
needed boost to get their chance to be commerciallydemonstrated.

President Clnuly: ThankyouJohn, foryourveryinformative presentation on
the subject that's uppermost in all of our minds in the coal industry. I failed to
mention in the introduction that John isthe Director of Research and Technology
for Peabody Holding Company.

It says on the program that at this time I present the gavel to the President
Elect. I would like to introduce your president for next year. Bob Izard.
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Bob Izard: Thank you Jim. Ladies and gentlemen, honored guests, my first
act as the new president is to get Jim back up here. On behalfof the Illinois Mining
Institute we would like to thank you forajob welldone thisyear. Asa little remem
brance of your term as president we would like to present you with this souvenir
gavel (Fig. 8). Thank you Jim.

The second thing I would like to do is say how honored I am to have joined
Jim as president of this fine organization and also to join Gene Moroni and Minor
Pace, who were both past presidents. And the third thing I should do is to say that
if there is no more business, let's adjourn the meeting until next year.

Fig. ti - President Elect Bob Izard (left) presents souvenir Ravel toPresident .lames Chady.



CONSTITUTION AND BY-LAWS*

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 investigation
of mining problems, by encouraging education in practical and scientific
mining, and by diffusing information 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. Any persons desiring to become a
member of the Institute shall fill out a 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. Each applica
tion for membership shall be reviewed by the Executive Board, who may in
vestigate as to the qualifications of the applicant, and shall be authorized to
elect to membership and issue a certificate of membership to such applicant
subject to ratification at the regular meeting of the Institute.

Section 2. Honorary Member — Annually, one or more members
recommended by a committee and approved by the Executive Board who
has rendered outstanding service to the Illinois Mining Institute, and
thereby to the coal industry of the state may be elected as an Honorary
Member with dues being waved.

Section 3. The annual dues for active members 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. Members 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 pay
ment of twelve times annual dues and shall be exempt from further payment
of dues.

•Last changed during 91st annual meeting, October 1983.
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ARTICLE III.

Officers

Section 1. The officers shall consist of a President, First Vice-
President, Second Vice-President, Secretary-Treasurer, twelve Executive
Board members, and one ex-officio member, the current director of the
State of Illinois Department of Mines and Minerals. The services of all of
ficers shall be without compensation.

Section 2. Nominations for officers and the Executive Board shall be
made by a nominating committee or three (3) appointed by the President at
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 elected by ballot, annually, at the regular
meeting and shall hold office for the ensuing year.

Four Executive Board members shall be elected by ballot, annually, at
the regular meeting and shall hold office for the ensuing three years.

Section4. In case of death, resignation, or expulsion of any officer, the
Executive Board may fill the vacancy byappointment until the next regular
meeting, when the vacancy shall be filled by regular election. In case of a
vacancy in the office of President, the duties shall devolve upon the First
Vice-President.

Section 5. The Executive Board shall consist of the officers, the 12
elected Board members, and the ex-officio member.

ARTICLE IV.

Duties of Officers

Section 1. The Presidentshall perform the duties commonlyperformed
by the presiding officer and chairman and shall, with the Executive Board,
exercise a general supervision over the affairs of the Institute between ses
sions.

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

Section 3. The Secretary-Treasurer shall keepa record of each meeting,
shall read and file all resolutions and papers that come before the Institute,
sign all orders for money, and shall purchase necessary supplies.

The Secretary-Treasurer shall keep a true record of all money received
and payments madeon account of the Institute; shall payout no money ex
cept on personally signed order, and shall retain these orders as vouchers;
shall give bond in such sum as the Institute may provide, the premium on
said bond being paid by the Institute.
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The Secretary-Treasurer shall act as editor-in-chief for the Institute and
may furnish the newspaper and other periodicals such accounts of our
transactions and discussions as arc 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.

The retiring President shall act ex-officio in any capacity for ensuing
year.

Section 4. The President shall appoint an auditing committeeannually
to audit the accounts of the Secretary-Treasurer, and said audit shall be sub
mitted to the annual meeting of the Institute.

Section 5. The Executive Board shall perforin the duties specifically
prescribed by this constitution; it shall supervise the expenditures and
disbursements of all money of the Institute, and no expenditure other than
current expenses shall be authorized without first having the approval of the
Executive Board, and shall perform such other duties as may be re
ferred to them by regular or special meeting of the Institute.

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

ARTICLE V.

Meetings

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

Section 2. Meetings of the Executive Board shall be held on the call of
the President, or at the request of three members of the Executive Board, the
president shall call a meeting of the board.

ARTICLE VI.

Amendments

Section 1. This Constitution may be altered or amended at any regular
ly called meeting by a majority vote of the members present, provided
notice in writing has been given at a previous annual meeting of said pro
posed change of amendment.



CONSTITUTION

ARTICLE VII.

Order of Business

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

ARTICLE VIII.
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Dissolution

In the event of complete dissolution of the Institute, the cash assets of
the Institute will be distributed to universities where the Institute has pro
vided past scholarships, on an equal basis, for support of scholarships in
Mining Engineering. Equipment will be donated to any not-for-profit
organization that the Executive Board may determine to be worthy recip
ients.
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HARRIS, JAMES O.Anixter-Cable Service,Box 427,Country Cluo Rd.,West Franklin,
IL 62896

HARRIS, TROY, Instructor, University of MO, Rolla, 1022 Morrell St., Rolla,
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IL 62312

HEHKEN, DON, Sales, Maintenance, S & S Distributors,Box 186,Farina, IL 62838

HENRY, BOB, Foreman, Monterey Coal Co., 60 Memorial Ct., Highland, IL 62249

HERBERT, RANDY, Asst. Sales Mgr., D & E Tool Co., 21 Sunset Dr., Mt. Vernon,
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HUNT, TY, PMA, Turris Mine, 4143 Pickfair, Springfield, IL 62703

HURLEY, JACK.Pres,Centrifugal & Mechanical Industries, Inc.146 President St.,
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Stanley Bldg., Suite 102, Marion, IL 62959
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Stone House Dr., Newburgh, IN 47630
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President St., St. Louis, MO 63118

LAUER, BRIAN K., Missouri-Illinois Tractor & Equip. Co., Inc., 5920 (I.
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Girard, IL 62640
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POPP, JOHN T., Acquistions Geologist, NERCO Coal Co., 4225 Malsbary Rd. ,
Cincinnati, OH 45242-5509

POTTS, RUSSELL A., Monterey Coal Co., 702 W. Jefferson, Auburn, IL 62615

POUNDSTONE, SCOTT L., Regional Sales Mgr.-Equip..Robert & Schaefer Company,
120 S. Riverside Plz., Chicago, IL 60606

POWELL, RICHARD E. (RICH), Dir. of Permitting, Arch of Illinois, Inc.,
Captain Mine, Percy, IL 62272

POWELL JR., MAX, V. Pres., Mktg.,Long-Airdox Co..Box 640,Mt. Vernon,KY 40456

PRATHER, LARRY, Gen. Mine Mgr., AMAX Coal Co..Inc..Box 144,Keensburg,IL 62852

PRESLER, DONALD P., Sales Rep., Oberjuerge Rubber Co., Box 519, St. Louis,
MO 63166

PRICE, CHARLES E., Mine Hgr., Monterey Coal Co., Box 496,Carlinville,IL 62626

PRICE, JOHN D., Maintenance Foreman, Peabody Coal Co., R.R. 2, Box 166,
Coulterville, IL 62237
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PRICE, SUSAN A.,Admin. Superv..Monterey Coal Co.,Box 496,Carlinville,IL 62626

PRITCHARD,MICHAEL, Engr.,01d Ben Coal Co.,500 N. Du Quoin St.,Benton,IL 62812

PRUDENT, JOHN E., Supt., Mine #1,Inland Steel Coal Co,Box 566,Sesser,IL 62884

PRUNTY JR., M. E.,Exec. V. Pres..Roberts & Schaefer Co,120 S. Riverside Plz.,
Suite 500, Chicago, IL 60606

PTASNIK, LEE, Mine & Process Service, Inc., Box 484, Kewanee, IL 61443

PUKALL, CRAIG,Sales Rep.Ingersoll-Rand Mining Machinery,Box 0,Benton,IL 62812

PURDY, KENNETH H..Sales,Mine Equipment & Mill Supply Co,520 Meadows Hill Dr.,
Dawson Springs, KY 42408

QUEN0N, ROBERT H., President, Peabody Holding Company, Inc., 301 N. Memorial,
St. Louis, M0 63102

RAETZ, RON, Mine Supt., Peabody Coal Co., River King U/G #1, R.R. 2,Box 260R,
Freeburg, IL 62243

RAJARAM, DR. V., Mgr. Mng., Engineers International Inc,98 E. Naperville Rd.,
Westmont, IL 60559-1595

RAMER, RALPH W., Pres., Screenco, Inc., 3003 Brainard Rd..Pepperpike.OH 44124

RAMSEY, P. DOUG, Engr., Sahara Coal Co., Inc., Box 330, Harrisburg, IL 62946

RANZ, FRANK, Engr. Mgr.,Roberts & Schaefer Co.,120 S. Riverside Plz.,Rm. 500,
Chicago, IL 60606

RASSEL, PAUL J., Sales, Ford Steel Co., 2684 Waterford Ct., Aurora, II 60505

RAY, JAMES S., Sales, Bruening Bearings, Inc., Box 3159, Paducah, KY 42001

RAY, STEVEN D., Accounting & Serv. Head, Monterey Coal Co., 109 Bradley Dr.,
Carlinville, IL 62626

REA, RICHARD, Sr. Coal Prep. Engr., Old Ben Coal Co., 500 N. Du Quoin St.,
Benton, IL 62812

READY, DALE, Owner, Ready Drilling Co., R.R. 1, Box 201B, Mason, IL 62443

REED, CHARLES E. (CHUCK),V. Pres..Kerco,Inc.,Drawer 665,Madisonville,KY 42431

REED, KERT E., Secy.-Treas., Kerco, Inc., Drawer 665, Madisonville, KY 42431

REES, BEN H., Sales, Rees Mine Supply Sales, Inc.,Box 296, Du Quoin, IL 62832

REIDELBERGER, BYFORD CARL, Supt., Zeigler Coal Co., Box 72, Murdock, IL 61941

REILLY, MICHAEL K., Pres., Zeigler Coal Co., Box 66913,A.M.F. O'Hare.IL 60666

REINERTSEN, DAVID L.,Geologist,IL State Geological Survey,615 E. Peabody Dr.,
Champaign, IL 61820

REISINGER, RICHARD W., Mng. Engr., Peabody Coal Co., 2804 West Blvd., Apt. 5,
Belleville, IL 62221

RENNER, RAY, 305 Oliver Lee Dr., Belleville, IL 62223
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REQUARTH, DAVID L., Foreman, Peabody Coal Co., RR 2,Box 17,Edinburg,IL 62531

RESNIK, WILLIAM L,Sales Rep.Pattin-Marion Div..Eastern Co.,1003 S. Court St.,
Marion, IL 62959

REYNOLDS, JACK E,Mgr..Illinois 3earing Co.,1620 Hubbard Ave..Decatur,IL 62526

REYNOLOS, ROBERT J., Sr. Geologist, AMAX Coal Co., Inc., 3323 Rex Dr., N.,
Indianapolis, IN 46222

RHOADES, R. (DICK), Mgr., Conoco, Inc.,101 E. Plaza Blvd.,FVansville,IN 47715

RHODES, GARY WAYNE, Civil Engr.,Law Engineering Testinq Co, 2749 Delk Rd, SE.
Marietta, GA 30067

RHODES, JOHN T., Div. Mgr., Gauley Sales Co., 807 W. 11th St., Johnston City,

RHODES, THOMAS P.,Prep. Engr..Georgia Iron Works Co,Inc,400 N. Michigan Ave.,
Belleville, IL 62221

RHYE, WAYNE, Gen. Supt., White County Coal Co.,Box 62, Providence,KY 42450

RICE, FRED, Eastern Underground Div., Peabody Coal Co., Box 1981, Henderson,
KY 42420

RICE, ROBERT D., *1 Mine Resident Engr., Monterey Coal Co..Box 496.
Carlinville, IL 62626

RICE, THOMAS F., Mine Mgr., Monterey Coal Co., 456 E. 3rd, Trenton, IL 62293

RICHTER, LANNY LEE, Mgr.-Mng. Engrg., Old Ben Coal Co., 333 W. Vine St.,
Lexington, KY 40507

RICHTER, PAUL T., Dist. Mgr,Mine Safety Appliances Co,2053 Congressional Dr.,
St. Louis, MO 63141

RIGNEY, LEVI E., Mgr. Operations, AMAX Coal Co., Inc., 7938 Sunfield Ct.,
Indianapolis, IN 46224

RIPOLI, DOMINICK J., Mine Engr., Inland Steel Coal Company, 2910 Lime St.,
Mt. Vernon, IL 62864

RIPPE, PETER J., National Accounts Manager, American Cyanamid Company,Box 14,
Oak Hill, WV 25901

RITCHEY, JAMES A., Foreman, Freeman United Coal Mininq Co., 713 E. Dean,
Virden, IL 62690

RIVA, RUDY, Foreman, Freeman United Coal Mining Co., Box 190,Kincaid,IL 62540

ROACH, DAVE, Sales, Jeffrey Manufacturing Div., 207 E. Elm,Gillespie,IL 62033

ROBARE, PHILLIP, System Support Analyst, Apollo Computer Inc..Woodfield Lake,
Suite 334, Schaumburg, IL 60195

ROBERTS, E. E. (GENE), Dist. Engr., Continental Conveyor & Equip. Company,
5455 Jeffries Ln., Newburgh, IN 47630

ROBERTS, E. H., Mgr., Mines, Inland Steel Coal Co., Box 566, Sesser, IL 62884
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ROBERTS, GARY A., Vice President, Sales, Freeman United Coal Mining Company,
300 W. Washington, Chicago, IL 60605

ROBERTS, GORDON L., Mine Supt., Monterey Coal Co., Box 94, Albers, IL 62215

ROBERTS, KEITH, Safety Engr., Kerr-Mc Gee Coal Corp., Galatia Mine, Box 727,
Harrisburg, IL 62946

ROBINETTE,LARRY,Mine Tech.Turris Coal Co.,Box 153,Williamsville,IL 62693-0153

ROBINSON, CHARLES E., Nalco Chemical Co., 3006 Taylor Ave., Apt. 55,
Springfield, IL 62703

ROBINSON, CHAS. L., Operations Planning Coord., Monterey Coal Co., Box 94,
Albers, IL 62215

ROBINSON, DENNY, Chief Electrician, Peabody Coal Co., R.R. 2, Box 213,
Freeburg, IL 62243

ROBINSON, LEROY, State Inspector, State of IL, R.R. 1, Box 289, Carterville,
IL 62918

ROBINSON,ROBERT A,Proj. Engrg.Geologist,Shannon&Wilson Inc.,1105 N. 38th St.,
Seattle, WA 98103

ROESCH, JOSEPH A., Sales, Mississippi Lime Co., 7 Alby St., Alton, IL 62002

ROHDE, CHUCK, Dist. Mgr., Long-Airdox Co., 2813 Lime Ave.,Mt. Vernon,IL 62864

ROLAND, EARL, PRES., Roland Machinery Co., Box2979, 816 N. Dirksen Pky.,
Springfield, IL 62708

ROLAND, RAYMOND E., Roland Machinery Co., Box 2879, 816 N. Dirksen Pky.,
Springfield, IL 62708

ROLAND, W. D., Sales, Mc Junkin Corp., 802 S. Adams, Henderson, KY 42490

ROLL, JOHN L., Reclamation Engr., Freeman United Coal Mining Co., Box 570,
Canton, IL 61520

ROLLINSOH (PHEE), JANE A., Sales Repr., Central Petroleum Co., Box 506,
Centralia, IL 62801

ROHAN, JOHN, Proj. Engr., Old Ben Coal Co., 500 N Du Quoin St,Benton,IL 62812

ROPER, ROGER 0., Mgr. of Ventilation,Zeigler Coal Co,Mine #5,Murdock,IL 61941

ROPER, WILLIAM D., Sr. Engineer, Peabody Coal Company, 50 Jerome Lane,
Fairview Heights, IL 62208

ROSEN, JIM, Susman Wiping Materials Co,420 E. De Soto Ave, St. Louis,MO 63147

ROSEN, MARK, Pres., Susman Wiping Materials Co,420 E. De Soto Ave.,St. Louis,
MO 63147

ROSKO, RONALD, State Mine Inspector, IL Dept. of Mines S. Minerals, Box 216,
Witt, IL 62094

ROTHLUEBBERS, ROBERT, Sales, Johnson Screens, R.R. 2, Box 147, Coulterville,
IL F"37
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ROWE, BRUCE G., Mine Inspector, Inland Steel Coal Co.RR 4,Mt. Vernon,IL 62864

ROWLAND, STEVE S., Mine Supt., Kerr-Mc Gee Coal Corp., Galatia Mine, Box 727,
Harrisburg, IL 62946

ROWLEY, GERALD, Asst. Storekeeper, Peabody Coal Co., 100 E. Vine,
Taylorville, IL 62568

ROWNEY, CLYDE £., Safety Superv., Monterey Coal Co., 739 Fort Henry Dr.,
Belleville, IL 62221

RUCH, RODNEY R., Chemist, IL State Geological Survey, 615 E. Peabody Dr.,
Champaign, IL 61820

RUCKMAN, GENE, O.T.R. Sales,Jake's Tire Co.,1001 N. Court St..Marion,IL 62959

RUE, ORLIE J., Oiv. Ind. Engr,Central IL. Public Service Co,1800 W. Main St.,
Marion, IL 62959

RUFENBARGER, STEPHEN, Exec. V. Pres., Peabody ABC Corp,Box 77,Warsaw,IN 46580

RUFF, L. LEON, 1329 Medinah Ct., Winter Park, FL 32792

RUIZ, FRANK E., Project Engineer, Freeman United Coal Mining Co.,Box 100,
West Frankfort, IL 62896

RUSAK, RICHARD S., Sales Rep., Rowe & Sons, Inc., 3005 W. Franklin Blvd.,
Chicago, IL 60612

RUSH, HAROLD E., AHAX Coal Co., Inc., 1203 Hawkins Rd., ^airfield, IL 62837

RUSSELL, SUZANNE J., Shell Oil Company, Box 60775, Hew Orleans, LA 70160

RUSSELL, TERRY, Counselor, Wabash Valley College, John A. Logan College Coal
Mng. Tech., Carterville, IL 62918

RUSSELL, WILLIAM (BILL), Mgr., Line Service Co., Box 61,Madisonville,KY 42431

RYAN, CHUCK, Sales, Mine Safety Appliances Co., 1940 S. Pasfield,
Springfield, IL 62704

RYAN, PATRICK M., Dir. Health & Safety, AMAX Coal Co., Inc., Box 967,
Indianapolis, IN 46206

•RYAN JR., J. T..Chairman of Board, Mine Safety Appliances Company, 600 Penn.
Center Blvd., Pittsburgh, PA 15235

SADLER, THOMAS B., R.R. 2, Benton, IL 62812

SAILLIEZ, GASTON, Warehouse, Truck Driver, V. R.-Wesson Div., Fansteel, Inc.,
408 W. St. Louis St., West Frankfort, IL 62896

SALANSKI, CHARLES W., Executive Vice President, Leschen Wire Rope Company,
Box 407, 609 S. Second St., St. Joseph, MO 64501

SANDERSON, RON, Rend Lake College, 422 W. 5th St., Benton, IL 62812

SANDUSKY, EARL E., Serv., Joy Manufacturing Co., Box 73, Benton, IL 62812

SARVER, CLARENCE, Pres., Sarco Mining Industry Service, Inc., RR l.Box 121A,
Litchfield, IL 62056
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SASSER, LEWIS E. (PETE), Pres.,Sasser Electric Co,Box 622,Wythevil1e,VA 24382

SAVANT, JIM, Shift Maintenance Foreman, Monterey Coal Co., 610 North St.,
Benld, IL 62009

SAVKO, ROBERT R., Asst. Mine Mgr., Inland Steel Coal Co., 3520 Marlin Dr.,
Louisville, KY 40297

SAWYER, THOMAS H., Oist. Mgr., Ohio Brass Co., 211 Westernaire Dr., Marion,
IL 62959

SCHAEFER, RICH, Sales Engineer, Ulmer Equipment Co. (Dezurik), 1554 Fenpark,
St. Louis, MO 63026

SCHAEFER, RONALD W., Mng. Engr., Continental Bank, 231 S. La Salle St.,
Chicago, IL 60693

SCHAFER, ELMER E., Sales Rep..Fairmont Supply Co.,702 N. Washington,Du Quoin,
IL 62832

SCHAFFER, JEFF, Turris Coal Co., Coal 21, Elkhart, IL 62634

SCHERZER, H. WALTER, V. Pres., Columbia Quarry Co., Box 128,Columbia,IL 62236

SCHETTLER, WILLIAM A., Box 466, Sesser, IL 62884

SCHIEN, JOHN, Schien Body & Equipment Co., North on University, Box 229,
Carlinville, IL 62626

SCHLAGETER, FREDERICK, Klein Armature Works, Inc., Box 426,Centralia.IL 62801

SCHLEMBACH, JAMES, Engr.,Monterey Coal Co,524 S. Oak St.,Carlinville,IL 62626

SCHMALACKER, A. E., (Retired), Bethlehem Steel Corp., 9200 Clydesdale Dr.,
St. Louis, MO 63126

SCHMIDT, WILLIAM (BILL), Sales, Ajax Engineering Co., Box 409, Shawneetown,
IL 62984

SCHHAKE, STEVE, Chief Mng. Engr.,Zeigler Coal Co.,2700 River Rd.,Des Plaines,
IL 60018

+*SCHONTHAL,JOSEPH,Pres., J. Schonthal & Associates, Inc., 807,Highland Park,
IL 60035

SCHONTHAL JR., JOSEPH, Sales, J. Schonthal & Associates, Inc., Box 807,
Highland Park, IL 60035

SCH00N0VER, CRAIG, Engr., Freeman United Coal Mining Co., 134 S. 17th St.,
Canton, IL 61520

SCHRECKENGOST, E. D., Schreckengost & Associates, 443 Knollcrest Dr.,
Galesburg, IL 61401

SCHUBA, RICHARD S., Conn-Weld Industries, Inc., Box 1238, Princeton, WV 24740

♦SCHUBERT, R. R., Vigor & Billings (in care of). Box 1239, Ashland, KY 41101

SCHULTE, RICH, Sales Engineer ,C. L. Smith Industrial Co,1311 S. 39th St.,
St. Louis, MO 63110
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SCHULTZBANK, OEAN N..Client Serv. Mgr,Baker Engineering, Inc.l E. Wacker Dr.,
27th Floor, Chicago, IL 60601

SCHUM, GLENN L., Shop Foreman, Freeman United Coal Mining Co,2 West Lake Dr.,
Litchfield, IL 62056

SCHUTTE, JAMES,Mohler Armature & Electric,Inc,2355 Eby Rd.,8oonville,IN 47601

SCHWAGMEYER, BILL, V. Pres., Freesen, Inc., Ill West Port Plz., Suite 600,
St. Louis, MO 63141

SCHWARTZ, HERBERT, Sales Rep., Mohler Armature & Electric, Inc.,2355 Eby Rd.,
Boonville, IN 47601

SCHWARTZ, JEFFREY R, Bethlehem Wire Rope, 278 Kettering Circle, Gibsonia,
PA 15044-9323

SCHWENTKER, JOHN, Sales, Evansville Electric & Mfq. Co.. Box 4717.
Evansville, IN 47711

SCOTT, GARY,Associated Engineers III Inc,1201 S. 6th St..Springfield,IL 62703

SCOTT, JAMES J., Scott Mts., Inc., Lecoma Star Rt., Box 36, Rolla, MO 65401

SCOTT, ROD, Renewal Parts Sales Mgr., Jeffrey Mininq Machinery Div., Dresser
Ind., Box 1379, Columbus, OH 43216

SEAGREN, ERIC H., Midwest Reg. Sales Mgr., Mud Cat Division, NCRS, Inc.,
11901 Olive Blvd., Suite 310, St. Louis, MO 63141

SENSKY, CARMAN, Sales, Sanford-Day Co., Box 1511, Knoxville, TN 37901

SHACKLEFORD, HENRY, Gen. Mgr. Accts., Freeman United Coal Mining Co., R.R. 1,
Box 265, Girard, IL 62640

SHAFER JR, HAROLD, Pres., FaiCOn Alloy Co., P.O. Box 327, Greenville.KY 42345

SHANNON, GARY, Dir., Business Devel.,3endy Engineering Co,4260 Shoreline Dr.,
Earth City, MO 63045

SHARP, DWIGHT D., Prep. Plant Superv., Peabody Coal Co., R.R. 1, Box 101.
Rochester, IL 62563

SH7\RP, JOSEPH E., Asst. Sales Mgr., Peabody Coal Co., Mine #10, Box 527,
Shawneetown, IL 62984

SHARPE, CHARLES, Sales, Mine Safety Appliances Co.RR 2,Box 651,Creal Sprinqs,
IL 62922

SHEFFER, JERRY W., Construction Superv., Peabody Coal Co., R.R.2,
Coulerville, IL 62237

SHELLCROSSLEE, G. E., Mgr., Drilling, Freeman United Coal Mining Co.,Box 570,
Canton, IL 61520

SHELLEDY, ROSS, Proj. Engr., Peabody Coal Co., 6 Bramble Pt. Ct., Belleville,
IL 62223

SHEPHERD, HARLEY H., Land Agent, Sahara Coal Co., Inc., 29 W. Mabel St.,
Harrisburg, IL 62946
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SHERMAN, SANDY JEAN,Civil Engrg. Tech.,Army Corps of Engrs.Rock Island Dist.,
1010 39th St., Apt. 11, Bettendorf, IA 52722

SHIELDS JR., MARVIN, Engr., Tabor Machine Co., Box 3037, Bluewell Station,
Bluefield, WV 24701

♦SHIMKUS, ERVIN L..Safety Mgr., Peabody Coal Co., 44 Greentrail Dr., Chatham,
IL 62629

*SHIMKUS, TONY, Legal Dept.,Peabody Coal Co., Ill White Dr., Marissa.IL 62257

SHINN, WAYNE, Sales, Varel Mfg. Co., 1329 102nd Ave., W., Duluth, MN 55808

SHOCKLEY, ALVA M., Sales,Michael-Walters Industries,Inc,Box M.Valier.IL 62891

SHOCKLEY, RICHARD R..Chief Engr..Inland Steel Coal Co.Box 566,Sesser,IL 62884

SHOCKLEY, VIRGIL (RED), Sales & Sen/., Cincinnati Mine Machine Co., Box 711,
Benton, IL 62812

SHUMATE, RICHARD F., Pemco Corp., 658 Audubon Dr., Evansville, IN 47715

SHUMATE SR., MACK H., V. Pres., Zeigler Coal Co., 2700 River Rd.,Des Plaines,
IL 60018

SIDNEY JR., GEORGE L., Sales Engr., Mc Lanahan Corp., 200 Wall St.,
Hollidaysburg, PA 16648

SIGMUND, DALE E, Pres., Sligo, Inc., Box 171, 140 E. Prairie Ave., St. Louis,
MO 63166

SILER, P. RON, V. Pres., Engrg. & Planning, MAPCO Coals, Inc., 2365
Harrodsburg Rd., Suite 3250, Lexington, KY 40504

SILEVEN, G. DENNIS, Instructor, Wabash Valley College, R.R. l.West Frankfort,
IL 62896

SILVERMAN, MARC S., Mgr.-Explor. & Geology, Peabody Development Co., 301 N.
Memorial Dr., St. Louis, MO 63102

SIMMONS, JOE, Asst. Office Mgr., Sahara Coal Co., Inc.,Box 330, Harrisburg,
IL 62946

+SIM0N, JACK A., (Retired), IL State Geological Survey, 615 E. Peabody Dr.,
Champaign, IL 61820

SIMONELLI, JOHN, Michael-Walters Industries, Inc., P.O. Box 176, Providence,
KY 42450

SIMONELLI, JOHN, Distillate Distributor, Michael-Walters Industries, Inc.,
Box 34066, Louisville, KY 40232

SINGH, MADAN M., Pres., Engineers International, Inc., 98 E. Naperville Rd.,
Westmont, IL 60559-1595

SINHA, A. K., Assoc. Prof., Southern IL University, College of Engineering &
Technology, Carbondale, IL 62901

SINK, BARRY F., Proj. Engr., Old Ben Coal Co,501 Mitchell St..Benton,IL 62812
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SINNOTT, WILLIAM T., Purchasing Head, Monterey Coal Co., Box 469,
Carlinville, IL 62626

SISSOH, LEROY, Gen. Mine Mgr., Inland Steel Coal Co., Mine ?2, R.R. 4, Mt.
Carmel, IL 62863

SIUOYLA, CONRAD, Illinois Power Co., 500 S. 27th St., Decatur, IL 62525

SKELTON, HOMER, Dowell Div., Dow Chemicals Co., Box 31, Mt. Carmel, IL 62863

SKELTON, LOWELL, Sales, Fabick Machinery Co., Box 166, Marion, IL 62959

SLACK, CLAYTON F., V. Pres., CLUES Corp., Box 999, Carbondale, IL 62901

SLOAN, WALTER E., Cincinnati Mine Machinery Co., 2980 Spring Grove Ave.,
Cincinnati, OH 45225

SLYGH, PHILIP L., Sales Engr., Ajax Engineering Corp., Box 409, Shawneetown,
IL 62984

SMALL, JAMES L., Sales Mgr., Hendrick Screen Co., Box 360, Owensboro.KY 42302

SMAY, BYRON K., Account Mgr., Allis-Chalmers Corp., 10733 Sunset Office Dr.,
259, St. Louis, MO 63127

SMITH, DANNY L., V. Pres., Sales, Central States Industries, Inc,24 Wren PI.,
Beck ley, WV 25801

SMITH, JAMES (JIM), Sales Engr., Cummins Mid-States Power, Inc., Box 348,
Normal, IL 61761

SMITH, LARRY E., Sales, Kennametal, 207 S. Victor St., Christopher, IL 62822

SMITH, SONNY, S & S Distributors, Box 186, Farina, IL 62838

SMITH, WILLIAM A., P. E., Paul Weir Co., 20 N. Wacker Dr., Chicago, IL 60606

SMITH, WILLIAM C, Safety Superv., AMAX Coal Co., Inc., R.R. 2, Colchester,
IL 62326

SMITH, WILLIAM C, Refuse Engr., Monterey Coal Co., Box 94, Albers, IL 62215

SMITH, WILLIAM E., Mgr.-Reclam. & Permits, Freeman United Coal Mining Co.,
Box 180, Du Quoin, IL 62832

SMITH, WILLIAM F., Controller, Midwest Energy Development, 617 E. Church St.,
Harrisburg, IL 62946

SMITH, WILLIAM H,Consulting Coal Geologist,William H. Smith&Assoc.,1319 Alms,
Champaign, IL 61820

SMITH, WILLIAM S., (Retired), Peabody Coal Co., 1400 Waverly, Collinsville,
IL 62234

SMYTH, WILLARD H., Prep. Plant Supt., Monterey Coal Co., Oak St., Okawville,
IL 62271

SNEED, DWIGHT L., Carter Coal Corp., 15 Shawnee Rd., West Frankfort, IL 62896

SNEED, LINDELL A., Environ. Engr., Old Ben Coal Co., 500 N. Du Quoin St.,
Benton, IL 62812
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SNYDER, DUKE, Dist. Mgr., Hydraulics, Inc., Box 191, Nashville, IL 62263

SNYDER, R. C, Midwestern Sales Manager, High Voltage Engrg. Division,
Anderson Power Prod, 5901 N. Cicero Ave., Suite 505, Chicago, IL 60646

SORG OR, CHARLES E., Resident Engr., HZ Mine, Monterey Coal Co., Box 94,
Albers, IL 62215

SORRELL, SHERWOOD W., Dir.-Engrg., IL Div., Peabody Coal Co., 201 Joseph Dr.,
Fairview Heights, IL 62208

SOWELL, JERRY, Sales, Dayco Co., 538 Mary St., Apt. 2, CoUinsville, IL 62234

SPANI, EUGENE, Sales Rep., Towers Minetool, Inc.,Box 133,Christopher,IL 62822

SPEARS, BEN T., Safety Dir., MAPCO, 8115 Darmstadt Rd., Evansville, IN 47710

SPENCER, JIM, Sales Engr,General Electric Co,1115 East Rd.,St. Louis,MO 63110

SPIELER, W. J., Sales Acct. Mgr., Conoco, Inc.,11605 Studt St.,118,St. Louis,
MO 63141-7015

SPIVEY,JOSEPH S.,"res.,IL Coal Assocation,212 S. 2nd St..Springfield,IL 62701

SPOKES, ERNEST M., University of MO, Rolla, School of Mines & Metallurgy,
Roll a, MO 65401

SPOTTE, WALTER V., Pres..Lincoln Equip. Co.,20 Museum Rd..Washington,PA 15301

SPROULS, ERIC P., IN State University, Evansville, 8600 University Blvd.,
Evansville, IN 47712

SPROULS, MARK W.,Managing Editor, Coal Mining & Processing, 300 W. Adams St.,
Chicago, IL 60606

STACHURA, GEORGE A., Mng. Consultant, 620 Indian Hill Dr., Herrin, IL 62948

STANFIELD, JOSEPH E., Pres., Gen. Mgr., Watt Car and Wheel Co., Box 71,
Barnesville, OH 43713

STEARNS, HOWARD, Coal Mng. Tech. Inst., Wabash Valley College, R.R. l.Box 69,
Pittsburg, IL 62974

STEELE, DEREK JOHN, Partner, Dames & Moore, 644 Linn St., Suite 501,
Cincinnati, OH 45203

STEELE, TOMMY JOE, Safety Dir., White County Coal Co., Box 152,Carmi,IL 62821

STEELE, TROY T., Inst., Monterey Coal Co., P.O. Box 496, Carlinville.IL 62626

STEFFEN, JOHN R., Manager, National Accounts, El Dorado Chemical, Inc.,103
Edgewood Park, Marion, IL 62959

STEHN, JACK B., Gen. Mgr., Brad Ragan, Inc., Box 2728, Springfield, IL 62708

STERNER, ROBERT M., Mng. Engr., Kerr-Mc Gee Coal Corp., 6020 C, West Britton,
Oklahoma City, OK 73132

STEWART, DONALD E., V. Pres., Purchasing, Freeman United Coal Mining Company,
300 W. Washington St., Chicago, IL 60606
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STILLABOWER, GEORGE K., Sales Rep., Goodall Rubber Co., 5410 Danisher Rd.,
Countryside, IL 60525

STILLEY, RICHARD, Midwest Sales Mgr., Century Hulburt, Inc., Box 151, Marion.
IL 62959

STITT, RICHARD A., Sales, W. S. Tyler Co., 406 Real Ln., Union, OH 45322

STOKER, STEVEN, Area Mgr., Hewitt-Robins, 9920 Watson Rd., Suite 205,
Crestwood, MO 63126

STONE, CHUCK, Serv. Mgr., Brad Ragan, Inc., Box 2728, Springfield, IL 62708

STORMS, ELLIS, Armco-Union Wire Rope Co,7000 Roberts St..Kansas City,MO 64125

STOUT, BUFORD, Purchasing Agent, Old Ben Coal Co., 500 N. Du Quoin St.,
Benton, IL 62812

STRAIN, WILLARD, Pres., M.A.T. Industries,Inc,Box 250,West Frankfort,IL 62896

STRITZEL, DAVE, Dir.-Health & Safety, Zeigler Coal Co., Box 547,
Coulterville, IL 62237

STROSINSKI, MICHAEL, Prep. Plant Maint. Foreman, Monterey Coal Co., *2 Mine,
Box 381, Okawville, IL 62217

STRUBEL, A. J., Jennmar Corp., Box 70, Flora, IL 62839

STRZODKA, KLAUS, Prof., Dr., Bergakademie Freiberg, Agricolastrasse 1, 9200
Freiberg/Sa, German Democr. Republic,

SUBLETT, WILLIAM F., Sales Manager, Hemscheidt America Corporation Box 500,
252 Parkwest Dr., Pittsburgh, PA 15230

SUSMAN, IRVIN, Chairman of Board, Susinan Wiping Materials Company, Inc., 420
E. De Soto Ave., St. Louis, MO 63147

SUTTON, WALTER, Sales, Bearings Service Co., 1607 S. Kentucky Ave.,
Evansville, IN 47713

SWALLOW, R. H., Turtle Creek Dr., 9B, Tequesta, FL 33458

SWICK, CARL, Sales Rep., Page Engineering Co., Clearing Post Office, Chicago,
IL 60638

SWINGLE, DOROTHY, Buyer, AMAX Coal Co., Inc., Wabash Mine, 3ox 144,
Keensburg, IL 62852

SWISHER, JAMES H., Director Coal Rsrch. Center, SIU, Coal Research Center,
Carbondale, IL 62901

SYKES, JAMES T., Director, Sales & Mktg., Thyssen Mining Equipment Division,
202 E. Main St., Stanley Bldg., Suite 102, Marion, IL 62959

SZPYRKA, THOMAS E.,Geologist,Freeman United Coal Mining Co,328 Harvester Ln.,
Canton, IL 61520

TABOR, LINDY V., Pres., Tabor Machine Co., Box 3037, Bluewell Station,
Bluefield, WV 24701

TABOR, JOSEPH C, R.R. 6, Springfield, IL 62707
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TAIPALE, VICTOR K., Consultant, Victor K. Taipale Conveyor Belt 5 Systems,
2898 Bancroft Rd., Fairlawn, OH 44313

TALBOTT, JAYNE, Real Estate Agent, Nicor Minerals, Box 33,Naperville,IL 60566

TAPPENDORF, DAVID, Planning Engr., AMAX Coal Co., Inc., 547 Romblin Rd.,
Greenwood, IN 46142

TARLETON, GEO. J., Mgr. of Operations, Tri-State Maint. & Repair, Box 1388,
It. Vernon, IL 62864

TARR, RONALD D., Owner,Coal Collectibles,R.R. 1,17 Sunset Ln.,Oirard,IL 62640

TAUCHER, R. A., Special Projects, Consolidation Coal Co., Box 218,
Pinckneyville, IL 62274

TAYLOR, ARNIE, Quarry Supply Products,Ltd.,6096 Conners Ln.,Rockford,IL 61109

TAYLOR, DAVID L., Purchasing Mgr., Peabody Coal Co., 50 Jerome Ln., Fairview
Heights, IL 62208

TAYLOR, MARK S., Minesafe Electronics, Box 281, Sturgis, KY 42459

TAYLOR III, LLOYD W., Comnercial Testing & Engineering Co., Box 752,
Henderson, KY 42420

TEAL, JAMES, Mine Supt., Sahara Coal Co., Inc., Box 330, Harrisburg, IL 62946

TEASDALE, OONALD R., Reg. Sales, Bethlehem Wire Rope, Bethlehem Steel Corp.,
Box 21687, St. Louis, MO 63139

TEISA, EMIL J., R.R. 1, Box 5, Coffeen, IL 62017

TETI, JOHN J., Consultant,Battery Transport & Engr,Box 756,Saltville,VA 24370

THELEN, RICH, Sales Rep., E.I.E. Co., Box 520, Lisle, IL 60532

THOMAS, DAVID H..Sales Mgr,J H Fletchers & Co..Box 2143,Huntington,UV 25722

THOMPSON, ALBERT C, Consolidation Coal Co., 35 Mocking Bird lane,
Carterville, IL 62913

THOMPSON, CARL R., Maintenance Planner, Monterey Coal Co., R.R. 1, Box 199,
Gillespie, IL 62033

THOMPSON, CULLEN R., Mgr., Coal Explor., Shell Mining Co., Box 2906, Houston,
TX 77252

THOMPSON, DONALD E., Branch Mgr., Illinois 3earing Co., 3113 N. Main St., E.
Peoria, IL 61611

THOMPSON, PHIL, Decatur Industrial Electric, Inc., 1500 N. 27th St., Decatur,
IL 62525

THOMPSON, RAY M., Central Illinois Public Service Co., 607 E. Adams St.,
Springfield, IL 62701

THOMSON, MICHAEL L., Mktg. Rep., Celtite,Inc.,906 E. IIlinois,Marion,IL 62959

TIERHON, CARLOS H., Chairman of Board, Deister Concentrator Company, Inc.,
2200 E. Devon, Des Plaines, IL 60018
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TILLSON JR., CHARLES B., Consultant, 718 E. Flag Way, Poinciana, FL 32758

TIOHA, JAMES A, Foreman, Monterey Coal Co., Box 37, Sawyerville, IL 62085

T000 II, WILLIAM T., Exec. V. Pres., Fairmont Supply Co., Box 501, Mill Craft
Centre, Washington, PA 15301

TOHIC, RANDALL J., Proj. Engr., Old Ben Coal Co., 500 N. Du Quoin St.,
Benton, IL 62812

TORRE, D. C. (MIKE), Sr. V. Pres.-International, Long-Airdox Co., Box 331,
Oak Hill, WV 25901

TORRUSIO, VINCENT, OEMMktg., Mico, Inc.,12374 Sparrowhawk.St. Louis,MO 63146

TOWERS, RICK, Sales., Towers Mine Tool, Inc., Box 133, Christopher, IL 62822

TOWERS, TOM, Pres., Towers Mine Tool, Inc., Box 133, Christopher. , IL 62822

TOWLES, ARTHUR L.Michael E Walsh 5 Assoc.,2340 River Rd.,Des Plaines.IL 60018

TRASK, C 8RIAN,Assoc Geologist,IL State Geological Survey,615 E. Peabody Dr.,
Champaign, IL 61820

TRAVELSTEAD, CHARLES, Operations Support Head, Carter Mining Company, 1013 S.
Pioneer, Gillette, WY 82716

TREWORGY, JANIS D., IL State Geological Survey, 615 E. Peabody Dr.,
Champaign, IL 61820

TROUT, DARREL R., Plant Mgr.Ajax Engineering Co.,Box 409,Shawneetown,IL 62948

TROUT, TIM, Capitol Group, 1900 S. 8th St., Springfield, IL 62703

TRUAX JR., CHESTER H..American Mining Congress,1920 North St..N.W.,Suite 300,
Washington, DC 20036

TUCKER, DEMPSEY, Chief Electrician, Peabody Coal Co., 600 E. Oak, Mascoutah,
IL 62258

TURBEVILLE, ROBERT M., Gen. Mgr., Liquid/Solids Sepr, Heyl & Patterson, Inc.,
Box 36, 250 Park West Dr., Pittsburgh, PA 15230

TURNER, JAMES E., Sales, American Mine Tool Co., R.R. 1, Box 9A, Christopher,
IL 62822

TURREL, JOHN D., R.R. 2, Mt. Vernon, IL 62864

UGO, JOHN A.Sales.Coldwell & Co., Inc.,1227 Mulberry St.,Terre Haute,IN 47808

ULLERY, WILLARD, Sales Rep., Bistate Machinery, Box 10680, St. Louis,MO 63129

URBANCIC, JOHN J., Dir., Purchasing, Freeman United Coal Mining Co., 300 W.
Washington St., Chicago, IL 60606

URBONAS, PETER P., Safety Inspector, Monterey Coal Co., 712 W. Mulberry,
Carlinville, IL 62626

URTON, WILLIAM G., Gen. Mgr., Mid-West Mining Co., 22 Peachtree PI.,
Harrisburg, IL 62946
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UTLEY, JAMIE, Sales, Star Mine Service, 3113 Jamison, Mt. Vernon, IL 62S64

VALETT, GENE L., Staff Geologist, Morrison-Knudsen Co., Inc., 2 M-K Plaza,
Box 7308, Boise, ID 83729

VAN DEMAN, JOSEPH A., Sales Rep., FMC Corp., M.H.E. Div., 4 Spencer Valley
Ct., St. Peters, MO 63376

VANDERGRIFF, GARY D., Exec. V. Pres., C & M Services, Inc..Box 2086, Fairview
Heights, IL 62203

VANDERGRIFF, STEVEN D., Sales, C & M Services, Inc., Box 2036, Fairview
Heights, IL 62203

VARGO, ROBERT L, Gen. Sales Mgr., National Mine Service Co, 600 N. Bell Ave.,
Bldg. 2, Suite 110, Carnegie, PA 15106

VASS, GEORGE S., Managing Dir., Pattin Mfg. Co., Box 659, Marietta, OH 45750

VAUGHAN, DAVID E., Treas., Bixby-Zimaer Engineering Co., 961 Abingdon St.,
Galesburg, IL 61401

VENTIMIGLIA, PAUL, Sales, Bruening Bearings, Inc., 2703 E. Broadway, Alton,
IL 62002

VERGAMINI, PAUL L., V. Pres., Mktg., Jeffrey Mining Machinery Div., Dresser
Ind., Box 1879, Columbus, OH 43216

VICKERY, JOYCE G, Ajax Engineering Corp., P.O. Box 409, Shawneetown, IL 62984

VOGEL, GARY W., Employee Rel. Coord., Monterey Coal Co., Box 496,
Carlinvilie, IL 62626

WALES, JON W., Mgr., Chicago Ind. Rubber Co., 362 Industrial Dr., Eirnhiirst,
IL 60126

WALKER, DALE E., Freeman United Coal Mining Co., Box 570, Canton, IL 61520

*WALKER, HAROLD L., 2110 Belmore Ct., Champaign, IL 61820

WALKER, JIM, Sales, Hicks Oils & Hicks Gas, Inc., R.R. 3, Box 41, Du Quoin,
IL 62832

WALL, RONALD B., Chief Engr., Freeman United Coal Mining Co., Box 570,
Canton, IL 61520

WALLACE, ROBERT H. (BOB), Supt., Zeigler Coal Co, #11 Mine, 922 S. Grace St.,
Marissa, IL 62257

WALTER, LYMAN, Midland Coal Co., Box 8, Trivoli, IL 61569

WALTERS, DEAN F., Surface Manager, Freeman United Coal Mining Company, 316
Harrington, Carlinvilie, IL 62626

WAMPLER, J. ALLEN, Vice Chancellor, IL Eastern Community Colleges, 233 E.
Chestnut St., Olney, IL 62450

WANNSTEDT, WILLIAM M., Purchasing Agent, Roberts & Schaefer Co., 120 S.
Riverside Plz., Warrenville, IL 60555

WANTLING, J. W., Wedge Wire Corp., Fairgrounds Rd., Wellington, OH 44090
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WARD SR., JIM, Pres., Ward Oil Co., Box 112, Springfield, IL 62705

WARNER, JANE, Warehouse Mgr., Freeman United Coal Mining Co., Box 337,
Virden, IL 62690

WARREN, LARRY 0., Dist. Mgr., Goodman Equipment Corporation, 1314 E. Oak,
West Frankfort, IL 62896

WARREN, RONALD B., Plant Supt., Jennmar Corp. of IL, Box 70, Flora, IL 62839

WATKINS, J.R., Director Sales, Wire Rope Corporation of America,Inc..Box 288,
St. Joseph, MO 64502

WAYHAN, CHARLES F., (Retired), Central Illinois Public Service Company, 1316
South Grand Ave., W., Springfield, IL 62704

WEADOCK, G. W. (MICK), Area Mgr., Hewitt-Robins, Crushing & Vibrating, Equip.
240 E. Lake St., Addison, IL 60101

'WEARLY,WILLIAM L,Chairman of Board,Ingersoll-Rand Co.Woodcliff Lake.NJ 07675

WEAVER, PHILIP D., Tech. Sales, Celtite, Inc.,1001 Parish Dr..Marion,IL 62959

WEAVER, DAVID, Asst. to Supt., Freeman United Coal Mining Co., 708 N. 12th,
Mt. Vernon, IL 62864

WEAVER, DAVID L., Mine Mgr., Freeman United Coal Mining Co., Box 153,
Waggoner, IL 62572

WEBB, DON, Supply Superv., Freeman United Coal Mining Co., Box 32, Waggoner,
IL 62572

WEBB, RONALD B., Sales Rep., Peabody ABC Corp., Rt. 2, Box 173D, Greenville,
KY 42345

WEBB SR., CLAYTON E, Mgr., Maintenance, Old Ben Coal Co, 500 N. Du Quoin St.,
Benton, IL 62812

WEBER, DONALD R., Elmer R. Weber & Sons, Inc., 1850 W. Durham Dr., Iverness,
IL 60067

WEBER, LOUIS S., Pres., Coal Producers Assoc, of IL.1035 Outer Park Dr., 310,
Springfield, IL 62704

WEED, ALAN, Dir,Freeman United Coal Mining Co,Box 100,West Frankfort,IL 62896

WEGMAN, BRUCE E., Construction Foreman, Monterey Coal Co., 507 W. Pin Oak,
Trenton, IL 62293

*WEIR, CHARLES R., 9534 Normandy Ave., Morton Grove, IL 60053

*WEIR, J. P., Pres., Paul Weir Co., 20 N. Wacker Dr., Chicago, IL 60606

WEIR, JOHN CAREY, Staff Engr.,Paul Weir Co.,20 N. Wacker Dr..Chicago,IL 60606

WEITEKAMP, BILL, Maintenance Foreman,Freeman United Coal Mining Co,Crown III,
34 Sunset Acres, Farmersville, IL 62533

WELLMAN, TRAVIS S., Pres., Ingersoll-Rand Mining Machinery,Box 2863,
Pittsburgh, PA 15230
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WELLS, RICHARD L. (DICK), Branch Mgr., Armco, Union Wire Rope, 381 Randy Rd.,
Carol Stream, IL 60187

WELLS, TERRY L., Manager, Coal Sales, S., Illinois Central Railroad, 104 N.
Washington, Box 2407, Carbondale, IL 62901

WELLS, WILLIAM L., Director, Center for Research on Sulfur in Coal, 615 E.
Peabody Dr., Champaign, IL 61820

WELSH, V. E. (GENE), Sales Engr., General Electric Comapnay, 1015 Locust St.,
St. Louis, MO 63101

WENNINGER, HAROLD E., Combustion Engineer., Zeigler Coal Company, Box 66913,
AMF O'Hare, IL 60666

WERNER, CLAUS H., Owner, Werner Conveyor Systems Service, 2917 Gladwood Dr.,
St. Louis, MO 63129

WEST, THOMAS W., Sales & Devel.,Dravo Corp.,1 Oliver Plz..Pittsburgh,PA 15222

WESTHOUSE, CHUCK, Mgr., DQI Co., Box 451, Taylorville, IL 62568

WHARTON, JERRY, Architectural Engr., Freeman United Coal Mining Co., Box 100,
West Frankfort, IL 62896

WHEELER, JONATHAN S., Ind. Service Enginerr, Central IL Public Service Co,
1800 W. Main St., Marion, IL 62959

WHISTON, BRIAN R., Proj. Ennginerr, Crawford, Murphy & Tilly, Incorporated,
635 N. Elmwood Dr., Aurora, IL 60506

WHITE, E. M., Oakhill Apt. 301, 6611 Cypress Lake Dr., Fort Myers, FL 33907

WHITE, JOHN R., Sales Mgr., Hydro Power, Inc., 1221 Hulman St., Terre Haute,
IN 47802

WHITFIELD, THOMAS G., Geologist, U.S. Steel Corp., 315 Church St., Indiana,
PA 15701-2126

WHITLOW, LARRY E., Sales, Bearing Headquarters Co., 2218 E. Logan St.,
Decatur, IL 62526

WHITMORE, JAMES W., Geologist, People Gas Light & Coke Co., 802 W. Green St.,
Champaign, IL 61820

WHYTE, WILLIAM B., Electrician, Associated Supply Co., RR 3,Eldorado,IL 62930

WIDDOWS, W. M., (Retired), Centrifugal & Mechanical Industries, Inc., 146
President St., St. Louis, MO 63118

WIFORD, LARRY E., Branch Mgr., Mine Supply Co., Box 754, Mt. Vernon, IL 62864

WIGNALL, TOMMY K., Engr., Lovilia Coal Co., R.R. 1, Box 90A,Junction,IL 62954

WILDING, R. R., Sales Mgr., Celtite, Inc., Box 2647, Huntington, WV 25726

WILEY, G. B., Consultant, Sahara Coal Co., Inc., Box 330,llarrisburg, IL 62946

WILHELM, MARK, Branch Mgr.Bruening Bearings, Inc,437 N. 9th St.,E. St. Louis,
IL 62201
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WILKEN, GARY, Partner, Associated Engineers III, Inc., 1201 S. 6th,
Springfield, IL 62703

WILL, W. E., V. Pres., Oper. Serv., S. Div, Peabody Coal Co,1915 Barrett Ct.,
Box 1931, Henderson, KY 42420

WILLIAMS, BILLIE E., Supt., Lovilia Coal Co.,R.R. l.Box 90A,Junction,IL 62954

WILLIAMS, DANIEL M. (DAN), Nalco Chemical Co., Belleville, IL 62223

WILLIAMS, EMMET T. (TIM), Dist. Mgr., Reed, Inc., 6475 Joliet Rd., La Grange,
IL 60525

WILLIAMS, JESS, Freeman United Coal Mining Co., Box 1587,Mt. Vernon,IL 62864

WILLIAMS, LOREH A., Coastal States Energy Co., 9 Greenway Plz., Suite 1482,
Houston, TX 77046

WILLIAMS, MICHAEL G., Sales Rep., Smith-Gruner, 2628-A N. Culllen Ave.,
Evansville, IN 47715-2170

WILLIAMS, RILEY F., Dist. Sales Mgr., E.I.Du Pont De Nemours Co.,
Petrochemicls Dep, 1250 Executive Park, Suite 301, Geneva, IL 60134

WILLIAMSON JR., HARRY, Harry Williamson, Inc., 405 E. Park, Benton, IL 62812

WILLIS,EUGENE C,Plant Mgr,Joy Manufacturing Co., 4 Fountain PI., Mt. Vernon,
IL 62864

WILLMORE, WAYNE,Proj. Engr,Mech,Old Ben Coal Co.,RR 4,Box 120,West Frankfort,
IL 62896

WILLS, BENJAMIN E., 1509 S. State St., Springfield, IL 62704

WILSON, JIMMY L., Mine Engr., Kerr-Mc Gee Coal Corp., Galatia Mine, Box 727,
Harrisburg, IL 62946

WILSON, JOHN R., Contracting Engr., Roberts & Schaefer Co., 120 S. Riverside
Plaza, Chicago, IL 60606

WILSON, LARRY, Gen. Supt., Old Ben Coal Co,727 Old Orchard Dr,Benton,IL 62812

WILSON, LEE, Instructor, Mng. Tech., Rend Lake College, R.R. 1, Ina, IL 62846

WILSON, ROBERT J., V. Pres., Anixter Bros., Inc.4711 Golf Rd..Skokie.IL 60076

WILSON, TOM, Production Mgr., Turris Coal Co., P.O. Box 21, Elkhart, IL 62634

WILSON, WILLIAM G., Sales Mgr., Johnston-Morehouse-Dickey Co., Box 173, 5401
Progress Blvd., Behtel Park, PA 15102

WINEMILLER, FERRELL, Pres., F. W. Electric, Inc.,509 E. Main,Benton,IL 62812

WINN, C. H., (Retired), 3606 Stanton Ave., Springfield, IL 62703

WITT SR., RON, Gen. Mgr., Anixter Cable Service Co., Box 427, West Frankfort,
IL 62896

KOJTOWICZ, DAVID, Sales Rep., Hydraulics, Inc., 709 S. Washington St.,
Nashville, IL 62263
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WOOD, T. C, V. Pres., Gen. Mgr., Midco Sales & Service,Box 38739, St. Louis,
MO 63146

WOODDELL II, KENNETH L., Pres..Wooddel1 Logging,Inc,Box 1095,Mattoon,IL 61938

W00DR0W, CHARLIE, Sales, W. M. Hales Co., Box 368, West Frankfort, IL 63896

WOODS, DAVE, Ajax Engineering Co., Box 409, Shawneetown, IL 63984

WOODS, GEORGE, Instructor, Wabash Valley College, 1001 E. Clark St., Marion,
IL 63959

WOODS, M. C. (CHRIS), (Retired), Pennzoil Co., 1819 Paula Ln.,Marion,IL 62959

WOOLBRIGHT, CHARLES I., Sales Engr., Joy Manufacturing Co., 223 Breese,
Centralia, IL 62801

W00T0U, DANNY G., Supt., White County Coal Corp., Box 152, Carmi, IL 62321

WORCESTER, RUSS, Sales, Ludlow Steel Corp., 2530 75th N., Lebanon, IN 46052

WORSEY, PAUL N., University of MO, Rolla, 101A Mining Bldg., Rolla, MO 65401

WRIGHT, CLARENCE E., Proj. Engr., Monterey Coal Co., Box 94, Albers, IL 62215

WRIGHT, RON P., Sales Mgr., Georgia Duck and Cordage Mill, 21 Laredo Dr.,
Scottdale, GA 30079

WYATT, WAYNE R., TSM Central Shop Supt., Peabody Coal Co., R.R. 2, Box 85,
Marissa, IL 62257

YAHCIK, JAMES R. ; Prep. Engr. ; Freeman United Coal Mining Co. ; Box 100,
West Frankfort, IL 62396

YATES, LARRY, Purchasing Agent, Peabody Coal Co., 301 N. Memorial Dr.,
St. Louis, MO 63102

YOCUM, HARRY, Dir., Environ. Engrg., AMAX Coal Co., Inc., Box 957,
Indianapolis, IN 46206

YOCUM, KEVIN L., Director, Land & Environ. Affairs, Coastal States Energy
Co., 9 Greenway Pit., Houston, TX 77046

YOOER, FRED L., Sverdrup Corp., 801 N. 11th St., St. Louis, MO 63101

YOUNG, BOB, V. Pres., Webb Oil Co., E. Main St., Carmi, IL 62321

YOUNG, CHARLES W., Superv., Tennessee Valley Authority, 307 Krystal Bldg.,
Chattanooga, TN 37401

YOUNG, WILLIAM ALONZO, Gen. Supt., Old 3en Coal Co., 501 E. St. Louis St.,
West Frankfort, IL 62896

YOUNKERS, FORREST, Supt., Peabody Coal Co., Eagle Mine #2, Box 527,
Shawneetown, IL 62984

ZAPPA JR., LEO J, Legal Advisor,IL Dept. of Mines & Minerals, 227 S. 7th St.,
Springfield, IL 62701

ZMUDZINSKI, GERALD L., Sr. Environ. Engr., Inland Steel Coal Co., Box 566,
Sesser, IL 62884
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ZWAHLEN, BEVERLY S., Proj. Engr,Monterey Coal Co,Box 496,Carlinvi1le.IL 62626

ZYWICKI, ROBERT A., V. Pres., Anixter Bros., Inc., 2230 Brwnmel PI.,
Evanston, IL 60202

+ Honorary
* Life



The Sincere

Thanks
of the Officers and Members of the

ILLINOIS MINING INSTITUTE

gO to

THE ADVERTISING COMMITTEE

l.anny Hell, Chairman
Roberts & Scluiefer Co.

Walter E. Brandlein

Roberts & Schaefer Co.
Gary Moody

Midland Coal Co.

Carl T. Hayden
Sahara Coal Co., Inc.

Nate G. Perrine

Nate Perrine Sales Co.

William Huff

AMAX Coal Co.

Tom Sadler

Independent

William Hymel
Turris Coal Co.

Mike Killman

Sahara Coal Co., Inc.

Jim Kimelton

Inland Steel Coal Co.
Donald E. Stewart

Freeman United Coal Mining Co.

Robert W. Martin

Zeigler Coal Co.
Buford Stout

Old Ben Coal Co.

John G. McLain

Arch Mineral Corp.
Ray Taucher

Consolidation Coal Co.

David Taylor
Peabody Coal Co.

John J. Urbancic

Freeman United Coal Mining Co.

Their willingness and efficient cooperation

lave helped make this yearbook possible.
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CENTURY HULBURT

The Solution
Recently a coal mining com
pany was having problems and
preparing to remove flotation
cells at its prep plant. When
they had tried several reagents -
unsuccessfully • they came to
Century Hulburt. After running
lab and then full plant tests.
Century Hulburt was able to de
velop a reagent which solved
their problem.

Another coal company was hav
ing problems with gear box
maintenance. Gear boxes were

cycling through the mainte
nance shop every six weeks.
Century Hulburt ran tests and
solved the problem with
L.S.T.O. Six months later, the
company has not had the first
gear box returned that had been
filled with L.S.T.O.

These are just a couple examples of
how CENTURY HULBURT has been

solving problems since 1861.

SPECIALIZED LUBRICANTS

MARION. ILLINOIS PLANT AND WAREHOUSE
NORTH CARBON STREET

MARION, ILLINOIS
Phone: Area 618-997-2302

Richard Stilley Al Lukens Jim Utterback

Midu'esf Industrial West Kentucky

Safes Manager Sales Manager Sales Representative



BEARINGS
AND

POWER TRANSMISSION PRODUCTS
THE LARGEST AND MOST COMPLETE STOCK

OF COAL MINE SIZES IN THE MIDWEST

BERRY BEARING COMPANY
ILLINOIS BEARING COMPANY

BEARINGS SERVICE COMPANY

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

BERRY BEARING CO.
• CHICAGO 3825 S. Normal Ave.

• DANVILLE 1250 N. Michigan Ave.
• FT. MADISON Jefferson Ind. Pk. (Box 365)

• JOLIET 1223 N. Broadway
• PERU 2017-19 4th Street

• QUINCY 936 Broadway (Box 466)

ILLINOIS BEARING CO.
BLOOMINGTON

CENTRALIA

SPRINGFIELD

MATTOON

DECATUR

EAST PEORIA

1001 W. Locust

Rt. 51 So. & Walnut Hill Rd.

2840 Via Verde (PO Box 3823)

2011 Charleston Ave.

1620 Hubbard Ave.

3113 N. Main St.

BEARINGS SERVICE CO.
EVANSVILLE, IN
MARION, IL

MADISONVILLE, KY

1607 S. Kentucky Ave.
New Rt. 13 East

398 W. Noel Ave.

624-6000

442-8800

372-6611

723-3446

223-7800

222-6168

827-0437

533-2741

529-8515

235-7151

877-3400

694-6214

423-7701

997-6565

821-6576

CORPORATE: 4242 S. FIRST AVE.. LYONS, ILLINOIS 60534 / (312) 442-1200
BRANCH LOCATIONS: ILLINOIS / IOWA / KENTUCKY / MICHIGAN / MINNESOTA

WISCONSIN / N. DAKOTA / MONTANA / WYOMING / PENNSYLVANIA

2





FOR ILLINOIS
COAL OPERATORS,
COAL PREPARATION
MEANS
ROBERTS & SCHAEFER!



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

In recent years more mines have turned toR&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 theleader. Check with Roberts &SchaeferCompany.

ROBERTS & SCHAEFER

120 South Riverside Plaza. Chicago, Illinois 60606
946 Union Trust Building. Pittsburgh. Pennsylvania 15219

140 West 2100 South, Salt Lake City. Utah 84115



pache
• HOSE & BELTING, ININC.

314-567-6705

2435 ROCK ISLAND BLVD.. ST. LOUIS. MO 63043

IV© Serve the Coal Mining Industry
with Your Requirements

1000# Spray Hose [W, 3A", 1",1'/<", V/z", 2") MSHA
Branded

250# Apache Redskin — Vt", 1" (Bulk or Coupled)

Conduit (Rubber — MSHA Branded)

1'/2" Fire Hose (MSHA) — Lengths to 300' Coupled

Rock Dust Hose, Both Rubber and PVC (Rubber MSHA)

Large Diameter 200# Discharge Hose (Rubber and PVC)

We Also Stock a Complete Line of Industrial Rubber
and P. V.C Products for the Coal Mining Industry

Trolley Guard — 12" Yellow PVC

Rubber Shaker Screens

MSHA Conveyor Belt

Skirt Board Rubber

Chute Lining — Rubber and UHMW Polyethylene
(8 million molecular weight)

Rubber Material Handling Hose (For Slurry)

St. Louis Branch 314-567-6705
WATS (Outside Missouri)

1-800-325-1531

Other Locations

Cedar Rapids — Kansas City
Minneapolis — Chicago



GAULEY SALES company

Specialists in

Replacement Parts

for Underground Mining

Equipment for

Over Twenty-five Years.

P.O. Box 312

Route 6

Marion, IL 62959
(618) 997-6475
Night Calls
(618) 997-4557
(618) 983-5860

Other Locations

Hico, W VA
Washington, PA
Robinson Creek, KY
Birmingham, AL
Grand Junction, CO
Oakwood, VA



New Pattin Truss System
can be installed in cycle

or off with fewer bolts than
conventional systems

UBOLT

A new, adjustable Truss System, de- -
signed for faster, easier installation than
conventional truss-type, mine roof sup
port systems, is now available from the
Pattin Manufacturing Company—a Divi
sion of the Eastern Company.

The Pattin Truss System is easily and
quickly installed with hand tools or a hy
draulic wrench. Its compact, low profile
design also allows for installation much
closer to the roof line than existing truss
systems, improving your accessibility in
the most restricted clearance.

Installed in cycle, the simplified Pattin
Truss System eliminates the need and
the expense for two additional bolts nec
essary in other off cycle truss systems.

"Patent applied tor

~) f"^ TENSION REBAR OR
I CONVENTIONAL B(

ANGLE BLOCK

The Pattin Truss System" conforms to
any entry width by utilizing the shorter
or longer members of the horizontal
unit. Extensions, with couplers, are
available in six inch increments. The hor

izontal members are tensioned less than

the vertical bolts.

With more than 33 years of mining ex
pertise, our unmatched de
sign experience will assure a
quality, dependable Truss
System. For more informa
tion, call us today at (614)
373-7461 or write The Pattin

Manufacturing
Company.

PATTIN MFG CO
Division c' Tne Eastern Co

For more information on our complete lino of bolts, shells and plates contact us at:

PATTIN-MARION

1003 S. Court Street

Marion, IL 62959
(618) 997-2393

PATTIN MFG. CO.

1310 Greene Street

Marietta. OH 45750
(614) 373-7461

PATTIN-WEST

Freeport Ctr., Bldg. H-8
Clearfield, UT 84016

(801) 825-2981



T.M.

NOBODy BEATS
CROSSMAN

CROSSMAN" represents
Cross Manufacturing's new
CROSS1 HI-LIFE" Rubber
Screen Deck. He knows
CROSS0 HI-LIFE's" Rubber
Screen Deck can't be beat for
high throughput, long wear-
life, and accuracy.

CROSS0 HI-LIFE's" unbeatable
construction has rugged
composite rubber on the
wear-side and a rigid
reinforcement on the back
side. A unique new
perforating process permits

virtuallyan unlimited variety of
hole shapes and patterns —
providing up to 65 percent
open area. The rubber screen
deck's tapered holes provide
better flow-through and
accuracy too.

CROSS* HI-LIFE's" Rubber
Screen Deck also lasts 6-8
times longer than wire
screens, reduces noise
pollution at the processing
site, and cuts overall costs by
cutting downtime and
maintenance.

<^^5 Cross Manufacturing Co.
Formerly National Standard's Perforated Motels Division

Carbondale, Pennsylvania 18407
Call toll tree at (800) 233-4298



ARNESON WBERffk
PROPS TIES

LUMBER. ROOF BOARDS
PEMTA TREATED

STEELVILLE,MO. 65565 514 77559
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New long-life

wire rope

for your Hoist
and Drag Rope
applications

r Brand

Wire Rope
Products

11

Bridon American Corporation
Route 3, Box 67
Oakland City, IN 47660
800/457-3740

800/852-3979 in Indiana



AIR FILTER AND EQUIPMENT

CORPORATION
Manufacturers Representatives

GENERAL OFFICE & WAREHOUSE

2300 NORTH KNOX AVENUE

CHICAGO, ILLINOIS 60639

(312) 486-8010

Serving llic llllniiuj Jfni/illlrij

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

12



CELTITE, INC.
RESIN ANCHOR SYSTEMS

STOPPING SEALANTS

RESIN GROUTS

QUIKSET POINT ANCHOR RESIN

X^celtit"e><

150 CARLEY COURT

GEORGETOWN, KENTUCKY 40324

(800) 626-2948

MIKE THOMSON

906 E. ILLINOIS

MARION, IL. 62959

(618) 993-8804

13



Compliments
of

AMERICAN
E TOOL DIVISION

frTra Products Corporation

SVLVANIA Mining Tools

MANUFACTURERS

of

CARBIDE TIPPED MINING TOOLS

James E. Turner
Representative

ROUTE 1 BOX9A
CHRISTOPHER, ILLINOIS 62822

WAREHOUSES

Beckley, West Virginia 25801
Carmichaels, Pennsylvania 15320
Birmingham, Alabama 35202-1891
Chilhowie, Virginia 24319
Logan, West Virginia 25601
Madisonville, Kentucky 42431
Price, Utah 84501
Shinnston, West Virginia 26431
West Frankfort, Illinois 62896

14



OUR SIXTY-FIFrH YEAR

of MAKING and HANDLING
THE BEST IN MINING EQUIPMENT

Manufacturers

Locomotive Bearings Bronze &Aluminum Castings
Locomoiive, Machine and Loader Part Rebuilding

Journal Boxes Metallizing All Types
Armature Rewinding and Motor Rebuilding

Raydyne Portable Electronic Balancing Equipment
Raydyne Stationary Dynamic Balancing Machine

10 to 10,000 lbs., VA Ft. Dia. - 12 Ft. Long
Automatic Locomotive Tire Rebuilding

Heavy Machine Work — Hydraulic Pressing
TIG Welding

*

Distributors

Allis-Chalmers Motors,Controls,Compressors, &Transformers
Siemens-Allis Motors and Controls
American Brake Shoe Co Brake Shoes
Bertrand P. Tracy Gears,pinions, cutter chainsand parts
Ohio Carbon Co Carbon Brushes
Penna. ElectricCoil Corp Armature and FieldCoils
Mosebach Elec. and Supply Co Railbonds
Standard Steel Co New Steel Loco Tires
Rockbestos Corp A. V. C. Cable
Crucible Steel Co Coiland LealSprings
Lima ElectricMotor Co Motors and I)t ives
U.S. Electrical Motors Motors, Drivesattd Renewal Parts
Wer Industrial Solid-State DC Drives

*

CERTIFIED SERVICE CENTER FOR:

Sicmans-Allis — Allis-Chalmers — Hoover Co. — Lima Elcc.
Fairbanks-Morse — Peerless F.lec. — Electro Dynamic

P & H Welding Producrs — U.S. Electrical Motors
Reliance Electric Company — Wer Industrial

Evansville Electric
& MANUFACTURING COMPANY. INC.

600 W. Eichel Ave. Evansville, Ind., 47711
Phone 812-426-2224

15



CONVEYOR SPECIALTY GROUP

Specialist In

Belt Conveyor Equipment

For The

Mining, Utility & Transportation
Industry For Over 35 years.

BAKER-BOHNERT RUBBER CO., INC.
1311 Bernheim Lane • P.O. Box 10246

Louisville. KY40210 • Phone (602) 634-3661

Belt:
Service

WE SPLICE BELTS

Belt Splicing Fabric & Steel Cable

Belt Changeouts & Installation

Pulley Lagging - 24 Hour Service

Underground Approved

Serving
Mining, Utility & Transportation

BELT SERVICE OF KY., INC.
1311 Bernheim Lane » P.O. Box 10127

Louisville. KY40210 • Phone (502) 635-5241

16



PLM
for High Voltage Cable Couplers

and 515 portable
'couplers with DURA-TUBE
rigid, nonbreakable EPDM

insulators...500 amperes...0-15,000 volts.
PLM high voltage couplers are specified worldwide for applicalion in surface
and underground mining and portable high voltage power cable applications.
415-515 couplers give superior cloctrical and mechanical protection.
Ouik-Thread positive 2'h turncoupling collar eliminates mating problems
and makes safe. fast, easy connection.

. WatertightConstruction . Corrosion Resistant Aluminum Alloy
. Positive Built-in "First Make Last Break" Ground Connection
. Line or Equipmont Mount Types . Ground Chock Circuit Contacts

ELECTRICAL CHARACTERISTICS
No Compound With Compound

Maximum Voltage Phase-to-Ground 5.5 kV 9.5 kV
1 Minute Dry Withstand AC . 35.0kVrms ... 45.0kVrms
6 Hour Dry Withstand AC 25.0kVrms... 35 0kVrms

85 0kVaver... 75.0 kV aver
7.SkVrms... 1 1 OkVrms

75 0 kV crest 95.0 kV crest
All tests per IEEE Standard 48-1962

Ask for

Bulletin 894-879
ADALET-PLM
Enorgy rolated products
4801 West 150 th Street. Cleveland. Ohio 44135
Phono: 216/267-9000

divisionor hie scon « fetzer company | | |

17



EXTERIOR a INTERIOR PAINTING
TANKS - SAND BLASTING

FORT PITT

PAINTING CO.

LouLas Mattes Gen'I. Contractor

7702 EDGEWOOD AVE.

PITTSBURGH, PA. 15218
OFFICE (412) 271-1943

WASHING a CHANGE WINDOWS

SMOKE STACKS • ROOF SHEETING
PAINTING • CAULKING

STEAM CLEANING a WATER-PROOFING

is
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HDE
SCOOP.

Conoco has the inside scoop on
equipment protection. After all,we've
been there before. For over 100 years,
Conoco has been serving American
miners in even the most remote loca
tions and under the toughest operating
conditions.

Lubricants are the lifeblood of
your equipment. Conoco can help you
make every drop count. Just five multi
purpose Conoco lubricants may be all
you need to protect all your equipment.

For more information, contact
your nearest Conoco Account Manager.
Salt Lake City, Jay Brown. (801) 292-4999;

illings, G.D. Christman, (406) 252-3841;
Denver, Ed Gustafson, (303) 291-6147;
Houston, Ed Adlesperger, (713) 293-1873;
St.Louis, Bill Spieler, (314) 567-6825;
Des Plaines, Del Scheid. (312) 397-5118;
Pittsburgh, Charles McEwen,
(412)831-4547.

conoco^

Hottest Brand Going



Why wait
for mining cable?
We ship
from our inventory
24 hours a day.

ANIXfft
is th

Call Collect (312) 869-8000
2201 Main Street • Evanston, IL 60202

Corporate Offices: AmxtcrBros. Inc., 4711 GolfRd. Skolcio.IL 60076 (312)677-2600

?.()

e answer.

- Anixter Bros Inc



|l*- Oil
LIVELY MANUFACTURING

AND EQUIPMENT ' «VAJA-<Vr</.
P.O. Box 339.Glen While. Well Virginia 25849
Phone 13041 256-2600

M
J. O. LIVELY CONSTRUCTION
P0 Bo. 339. Glen While, Wesl Virginia 25849 &"y<**4C'
Phone (304| 256 2603 -'

TONER CONSTRUCTION
*£$

•*w\

P 0 Bo. 339.Glen While. WeslVirginia 25849
Phone (304) 256-28CO

Otxsia.Y*&

B

LANGLEY S. MORGAN
PO 8o, 777, M.run. Kenlucn, 40831 <y»?m*(»r
Phono (606) 5733665

ENI ENGINEERING

339Hayma.er Road.Monroe.ille, Pennsylvania 15146. C7~^
Pnone (412) 373 6020

The "SPECIALIST GROUP" for
Coal Preparation and
Material Handling

SCREENS

Write today for our

catalog, or "Idea Book."

ETYLER
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BIXBY-ZIMMER DIVISION
961 Abingdon St.. Galesburg, Illinois 61401
Phono 309/342-5154



Replace
belt fasteners
less often
in less time.
Your underground belting will require
less fastener replacement with the
long-life FLEXCO' SR'U rivethinged
system.

It's the longest lasting, most
trouble-free hinged conveyor belt
splice available for today's straight
warp and other high tension mechan
ically rated belts.

Splicing is fast and easy. All you
need is a hammer and installation

tool to drive and set the rivets. It's an
easy one-step job. With no compli
cated machinery to maintain and
haul throughout the mine.

The SR system uses patented
self-setting rivets (see cutaway)
easilyappliedina secure five-point
pattern. Nohooks to pull out. Nozip-
pering open at belt edges.

The proof is in the use. For a
no-obligation demonstration in your
mine phone 312/971-0150 or write
2525 Wisconsin Ave., Downers
Grove, IL60515-9961.

FLEXIBLE STEEL LACING CO.

22



compliments of

S-AIRDDX CO,
A 1)1VISIONOF THE HARMON CROUP. INC

OAK Hill. WV 25901

DISTRICT SALES OFFICE & WAREHOUSE

BENTON, IL

MORE COAL FROM THE MINES

23



You demand the most productive,
most efficient process equipment!

We meet that demand,
just as we have
since 1887.
We've earned our
reputation as "Design
Pioneers", for example:
HeylPat Cyclones
Heyl& Patterson pioneered in the
design of the cyclone, and
HeylPat Cyclones are noted for
efficient and economical clari
fying, and dewatering in the
processing industry.

HeylPat Sieve Bend
This Heyl & Patterson design
provides an efficient classifier
and dewatering system. A wide
range of sizes and screens are
available to meet the require
ments of almost any installation.

HeylPat Centrifuges
HeylPat Centrifugal dryers provide
low moisture content with high
efficiency and low cost-per-ton.

HeylPat FluidBed DryerSystem...
A Design Often Copied.
Our HeylPat Fluid Bed Dryer
System typifiesthe Heyl &
Patterson approach, the profes
sional approach. We set the
design standard for the materials
processing industry with this
original, innovative design in the
early 1950's.

HEYL 8c
PATTERSON
engineers and constructors

P.O. Box 36 Pittsburgh, PA 15230 (412) 788-6900 TWX 510-697-4017
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GEORGIA IRON WORKS CO.

Wherever you find the world's
toughest slurry pumping jobs, you'll find
GIW Solids Handling Pumps

GlW' was estabi.shed in 1891and
began building pumps for the Florida
phosphate industrym19m Today GtW
solidshandling pumps serve manyolher
majw mmmg industries throughout the
world

EveryGlW pump is designed and bu it
to handle the toughest material, day m
and day cut. with maximum reliability and
minimum operating costs That's what is
needed m the mining industry,and that's
whyGIWpumpsare working everyday -
m the phosphate, non ore. copper, nickel,
molybdenum, coal, power, dredge, and
sand and gravel industries.

Think ol it - reliable sorvico to over
20 basic mining industries on six
continents. Thai's dependability-GlW
DEPENDABILITY- for over hwUhirds
ot a century!

PUMPS

wso

UE2221
25



Hennessy-Forrestal

offering the most reliable, productive equipment lines avail
able for rent, lease or sale.

Manitowoc Engineering Co. — lift-clam-drag, tower cranes,
ringers, hoists

Pettibone Corp. — hydraulic truck cranes, centermount and
swing cab-cherry pickers from 7-45 ton, cary lift loaders
and rough terrain forklifts

Ford Motor Co. — rubber tired tractors, backhoes and load
ers

Clark Equipment Co. — Bobcat skid steer loaders and back
hoes

Unit Crane and Shovel Corp. — crawler mounted hydraulic
backhoes

Grove-Manlift, Inc. — self-propelled personnel platform lifts
ranging from 19' scissor lift to the 90' telescoping boom
lift

Marlow — pumps from IV2" to 10" self-priming centrifugal,
high pressure pumps and hydraulic submersible pumps

Grindex — electric submersible pumps from 1 h.p. to 58 h.p.
Chicago Pneumatic — air tools including breakers, drills,

tampers
Vince Hagan Co. — portable and stationary plants for ready

mix concrete

Anvil-Owen-Yaun-Williams — clamshell buckets and grap
ples

Grove — hydraulic cranes
Portable Air Compressors — gas, diesel and electric

through 1600 CFM
Bethlehem Steel Co. — wire rope and slings
Empire — sandblasting equipment
Garbro — concrete buckets

Hendrix — dragline buckets
miscellaneous — portable welders, generators, crane mats

2280 CASSENS DRIVE • FENTON 1ST. LOUISl MO. 6302S • 314 343 7500

260S N. DIRXSEN PARKWAY • SPRINGFIELD. ILL 62702 • 217 S44 3900

26
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Put an end to

costly concrete stoppings.

Jack Kennedy standard steel
stopping system is effective,

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

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

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

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

Jack Kennedy
Metal Products & Buildings, Inc.
P.O Box 38 Taylorville. Illinois 62568
Phone (217) 287-7231. 8248813. 824-8060

27



; HISTORY OF COAL MINING _

for ordering your
COAL AGE
subscription now..

• with your subscription...big
"History of Coal Mining" wall poster

Printed in four colors on fine qualify heavyweight paper, this 2' x 3' poster outlines the
fascinating 400-year history of coal mining-102 significant events from the year 1556 to
the present.

Shipped rolled in a mailing tube ready for mounting or framing... it's an ideal decoration
for the wall of your home or office.

Your monthly issues of COAL AGE
to keep you up to date

Mine-site reports, case histories and feature
articles... plus a fact-file of useful news and

information in a dozen regular depart
ments and editorial services-all covering

new developments in mining technology,
world coal markets, how to cope with today's

slate and federal regulations of the indus
try... and more.

One year subscription (12 monthlyissues) S20.00

IT ALL ADDS UP to the most com

prehensive and authoritative informa
tion program available anywhere for
coal mining professionals...produced
by the best qualified editorial staff in
the industry.

There has never been a better time to

enter your COALAGE subscription...

and ordering has never been easier.

JUST CALL TOLL FREE

DATATHL 800-341-1522

We'll start service with the big current
issue of COAL AGE and promptlyship

your FREE gift copy of the

"History of Coal Mining"

COAL AGE A McGraw-Hill Publication
1221 Avenuo of Iho Amoricas, New York, Now Yo

28
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RECIPROCATING
FEEDERS

Field pioven as a dependable
and economical unittor feeding
various materials in controlled
auantities, and tor unJoodmg
bins, hoppers, storoge silosand
storage p 'es

Kanawha Feeders ere custom
talcrod to the application in
width, length, height and
capectty. Available in widths ct 2
to 8 teet and lengthsof 5 to 20
feel. Single feeder installations
unload at 50 to 2.000 TPH.
Multiple teeders will hanale
looding rate up to 8.000 TPH.

SPECIAL FEATURES:

• Allcnlifriction—including drive
arms and drive shaft bearings
• Floating feed plate rollers
require no lubrication.
• Roller shoes and brackets cast
Irom400 brinellAlmanite tor long
wear and life.

• Flywheels en each end ofdrive
shaft provide inertia tor smooth
operation.
• Adjustable stroke on all teeders
byuse ota manual, easily
adjustable clamp device.
• Driven sprocket nng assembly
—boiled on flywheel and easily
maintained.

• Seal strips on sides and back.

•11

FAST 8000 tph
IOADOUT

The Kanawha Rapid Load
System has been the standard ol
the industrysince the advent of
unit train loading. Both the
standard A'xA' and the largo 5'x5'
system provide the same last,
dependable loading capability.

The only physical work involved
inunit trainloading isoperating
the control levers to open and
close the gate and raising and
lowering the chute Operation is
easysince the gate can be
powered pneumatically,
hydraulicalty orelectrically The
rollaway chute movement is
actuated by an electric or
hydraulic motor

SIIO IOADOUT...
Seven Kanawha Reciprocating Feeders under one silo isa proven,

lowcost system lot the most efficient silounloading ... dn
arrangement that has become an industry standard.

...to unit train loading
KcnOfjtxsReciprocating Feeders combined with a Kcnawha

Rapid Leading Gato create a positive efficient system for last unit
train loading.

KANAWHA
MANUFACTURING COMPANY

y
P.O. BOX 1786 CHARLESTON,WEST VIRGINIA 25326

FOR MORE INFORMATION CALL I304I 342-8127

29



A Company's
Responsibilities

Today. American companies have to assume more
responsibilities than ever belore. Our great free enter
prise system can stand only as long as American com
panies recognize and assume these responsibilities ,.
To produce a good product, sell it at a fair price, be a
good neighbor, be a good employer and always
search for a better way to do things. We at Continental
Conveyor accept our responsibilities. Alter all, this is

our country, too CONTINENTAL CONVEYOR

p 0 fto« «0 wrt*u waoama 3ss:4

World's largos! manutocturer o' convi

30



NATE PERRINE

A

FRIEND

OF THE

COAL INDUSTRY

AND THE

ILLINOIS

MINING

INSTITUTE

* * *

P.O. BOX 481

COLLINSVILLE, IL 62234

TELEPHONE: (618) 344-3933
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BRAKE

SUPPLY

HYDRAULICS • PNEUMATICS

LUBE EQUIPMENT • CLUTCHES

BRAKES • DRlVELiNES • HOSE AND

FITTINGS • PACKINGS

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

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

HYDRECO • KELSEY-HAYES • LINCOLN • MICO
MIDLAND • MUNCIE • PARKER-HANNIFIN • PRECO

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

1-812-479-6881

4001 VOGEL ROAD

EVANSVILLE, IND. 47715
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USE THE

NEW

PETTER
BLUE BOOK

IF YOU HAVE NOT RECEIVED A COPY OF THE NEW PETTER BLUE BOOK,
WRITE US OR CALL 800-592-3962. OUR INBOUND WATS FROM ILLINOIS 618 AND 217
AREA CODES. ONLY BY LOOKING AT OUR NEW CATALOG OR PERSONALLY
VISITING US CAN YOU UNDERSTANDWHY WE OFFER MORE PRODUCTS AND
SERVICES TO THE MINING INDUSTRY THAN ANYONE ELSEI 32.000 DIFFERENT ITEMS
IN 100.000 SQ. FT. OF WAREHOUSES.

WE CAN SUPPLY NOT ONLY ALL YOUR MAINTENANCE. REPAIR AND
OPERATING SUPPLIES BUT ALSO OFFER SPECIAL EXPERTISE IN:

MATERIAL HANDLING SYSTEMS

PUMPS
PIPE VALVES & FITTINGS
ELECTRICAL

SAFETY

HENRY A. PETTER SUPPLY CO.
Box 2350 PADUCAH, KY. 42001

ILLINOIS WATS 800-626-3940

95 Years of Service

to Illinois Mines
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If you want the right gear drive for
your application, you have to have a choice.

// none of these is right, ask us...
we have others.

The Falk Corporation,
subsidiary oi Sundslrand Corporation
Milwaukee, Wisconsin 53201

731. fAlK ood --o good notoo id totally" — tog. U.S. lot. OM.

34
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MEMCO
2304 Industrial Drive Ml. Vernon. Illinois 62864

618/242-6065

MANUFACTURER OF "MEMCO"
PERSONNEL & MATERIAL BATTERY & DIESEL

POWERED EQUIPMENT

STOCKING DISTRIBUTOR TOR:

ALLIS CHALMERS

Crushing & Screening Equipment

BARRETT. HAENTJENS & COMPANY

Hazelton Pumps

A. L. LEE CORPORATION

Rock Dust and Storage Bin Equipment

MWM MURPHY DIESELS

Authorized Dealer

DEUTZ DIESELS

Authorized Dealer

SCREEN SURFACES:

Wire Cloth. Perforated Plate.

Profile Wire. Rubber and Urethane

COMPLETE FABRICATION SHOP
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Fairmont Supply Company is the largest and most progressive min

ing products distributor in the nation.

Our 21 strategically located warehouses serve a broad marketing
area comprising all or part of over a dozen states in the north
eastern, central, and western United States.

Illinois' only Full Line

Mining Products

Distributor.

Fairmont's facility in MT. VERNON has rapidly geared-up over

the past several years to meet the growing needs of the
midwestern coal industry. We are now stocking over 400 lines of

quality mining and industrial products — the most complete

selection available from one supplier. Our multimillion

dollar inventory is tailored to the mining industry's re

quirements. We provide technical assistance in the application

of our product lines through our highly qualified Engineered Pro

ducts Group. Fairmont's modern systems contracting capabili

ty can reduce your paper, procurement and handling costs in ad

dition to reducing your inventory investment. Our own truck

fleet assures you of reliable delivery service as you need it.

The Fairmont Supply team has been serving the mining industry

for over 60 years. Call us at MT. VERNON and find out what over

six decades of mining experience can do for you!
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• BEARINGS &

POWER TRANSMISSION

MINE VENTILATION

• ELECTRICAL CABLES

• MINE COMMUNICATIONS

• ROOF CONTROL PRODUCTS

• MINE SPECIALTY PRODUCTS

• ELECTRICAL SUPPLIES & APPARATUS

CONVEYOR BELTING & RUBBER PRODUCTS

' CARBIDE BITS & DRILLING COMPONENTS

COAL PREPARATION SUPPLIES & EQUIP.

CALL FOR

IMMEDIATE DELIVERY

MT. VERNON

618/244-5344

FAIRMOMT SUPPLY COMPANY

P. 0. Box 1388

It. Vernon, IL 62864
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POWRPAK
HYDRAULIC CYLINDER COMPLETE WITH

INTEGRAL POWER UNIT AND AUTOMATIC VALVING

/4^H a Hf3g
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• Economical and trouble free, all weather operation. • No field piping required.
• Simple to put into operation. Just mount the "Powr-Pak" and connect three
wires to a power source through a reversing starter.* %to 10 HP motors as stan
dard. Explosion proof through 3 HP. • Any cylinder boresize 2" and up.• Pres
sures to 1500 PSI. • Any stroke length. • Mounting configuration to meet appli
cation needs, i.e. fail safe, gravity return, hand pump for emergency operation.

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

For further information contact:

fluid power specialists

RO.BDX2BB • IB90 fTlRnCHESTER RD

UJHERTOn, Illinois 60IB7 • PHOnE: 312-653-0031
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fITJunkin
CORPORATION

Cj>CUHAO TVuuU&y

Pipe, Valves and Fittings
Electrical

Underground Mine Lighting
& Related Equipment

Calvert City, Kentucky
3 North Main St.

800/626-3990
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IN OUR FIELD!

manufacturers of coal
cutting equipment to meet

all conditions

As a pioneer in the manufacture of coal cutting
equipment, we have had the opportunity to work
with mine operators throughout the country and

appreciate the cooperation they have given us. We
feel the entire mining industry has benefited from
this working relationship. CINCINNATI, with years of

experience and a highly trained staff of engineers,
researchers, metallurgists and production experts, is

looking forward to the future of this growing industry.

II NiEIIN IMilil
THE CINCINNATI MINE MACHINERY COMPANY

Cincinnati, Ohio 45225



The
The General Kinematics

Uncoaler combines a bin activator
function with two adjustable rate
vibratingfeeders all in a single.
Ow profile unil that can reduce
sosts and operating problems
substantially.

Unique drive reliability
Like our Para-Mount II feeder.

fhe Uncoaler is powered by a

idea in bulk reclaim systems.

Incoaler is available in a varietyof
izes, including this I2'xt2'unit.

rugged, natural Irequency
vibratory drive system Exciter
force automatically compensates
for change in material head load,
and malonal discharge is lully
adjustable to maintain optimum,
uniform feed rales

Stands on its own

Uncoaler needs no special
suspension or rool conslruclion
Entire unit stands on its own.
directly above conveyor Its few
moving parts are readily serviced
Irom the tunnel.

Get full information from your
Man in Motion, the General
Kinematics representative nearest
you Or contact us directly

(XNERfiLj?

Vertical, center discharge
produces untlorrn loading
without Pelt tracking problems

4KINQVIAnC5
The Force in vibratory equipment

777 Lake Zurich Rd . Barrmglcn. IL60010 Phono 3t2'381-2240 Tclox722429
General Kinematics equipment alsomanutactured inCanada • Australia • Sweden • Mexico • Switzerland • United Kingdom
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Bulk oil handling equipment for
underground mines is now offered
by Hicks Oils, DuQuoin, IL 62832
Phone: 618/542-5431

The above picture features two types: The
square unit is our Scoop Service Gnit. This unit con
sists of two oil tanks with capacities of 235 gal. and
170 gal. and a service station type grease pump, all
operated by hydraulics taken from the scoop hy
draulic system. The grease pump works on either 38
lb. or 120 lb. container.

The Double Pressure Type Tank Gnit will trans
fer oil with its own air head pressure. No pump or
power required. Both tanks are 390 gal. capacity
each. Approximately 30% of the tank capacity is
needed for air head pressure. With 100 psi head
pressure it will empty itself without recharging.

Contact: HICKS OILS, DuQuoin, IL 62832 for
more information.
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Save Time

SAVE MONEY

Weighing Trucks

Kanawha Scale's WEIGHMASTER

IBM" makes great computers. Kanawha Scale puts them to
work! We added our superior knowledge of scale systems to
IBM-'s technology and developed THE automated weighing
system. We call it the WEIGHMASTER and it can save you time and
money! More! It can solve your weighing problems!

The WEIGHMASTER can:

• Compile weight reports instantly!
• Produce production totals on the spot.
• Give you control over contract haulers.
• Eliminate problems with truck turn-around time.
• Generates fast, accurate reports with no chance

for error.

• Gives you production reports daily or weekly as you
need them without any "extra work" or time-
consuming delays.

The WEIGHMASTER Data Collection system does all this and
more! Increased production and efficiency can pay for the system
over a relatively short period. Please give us a call and let us
present the WEIGHMASTER system to you.

KANAWHA SCALE & SYSTEMS, INC.
In West Virginia:

Poca • Parkersburg • Fairmont
304-755-8321
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has the right
~ Continuous

Centrifugal Dryer for
the job you have to do

MODEL VC-48

Continuous vibrating
centrifugal dryer,
shown here, is the

newest CMI dryer.
Write for complete
details. No obligation.

Various size CMI Dryers are available to de-water

coal and other granular materials to as low as 2%

surface moisture and 99.5% recovery of solids. Ca

pacities, for example, up to 170 tph of 1%" x 28

m coal.

Write for complete details.

CENTRIFUGAL & MECHANICAL INDUSTRIES, INC.

146 PRESIDENT STREET . SAINT IOUIS 18, MISSOURI
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ITT ROYAL ELECTRIC
Cable,Cord.and Wire for the mining industry

A wideworldol wireand cable 'or underground and surface mineapplication;
orcord including ITT Royal EleclrcPowerflex 903' and nol[xiy morelhan you
ITT Royal Eleclnc representative myour mining area
AJHZONA

DESERT CA&.E 4 CNG CO
1047N ?luAt«
pfccnix. az evoi
VVlXwie 602 2S31M1

COLORADO
MIVIO KANE ASSOC
S!l; VA-W Mampd^n A—
INClCAOCOCOeoiK)
VWCrt* 303762 16CO

GEORGIA
• •-.'• -. i ••..:• '.

673 Y.T.-TK, I Si SW

ATLANTA GA 30303

ILLINOIS(NonK^n)
MAWttCO INC
:00' F.vwA**.
ELKGRCNE V*l*".E. iLHXX:?
Teieofxn* it? vi;i BUD

ILLINOIS (S<H.tl>»>n)
CLANTCXJUIC'iiiiM SALES
11681 IAi"cf--5lrr lid

OES PERES MO 63i3>
T*W<-ie 3M -•'.» TOO

MISSCAJR1 (EMkm|
CLAMONCLICIMOU S*iES
11661 WW-nv. Hi

DCS P€RES UO6Ji)i
T^iepha* }U •- i. •

MISSOURI (WMtef")
MID StAlf- S EL6C THlCAl SALES INC
311DU.lr>L,.i.i.JIH„.i,j I-OI50. I6C5?
KANSASCllY KS«11S
••-. ' W *»m...-i.,<(,-

NCWTM CAROLINA
t I lOMUARDiCO
?K)1l<™*k«nl>rr*' BwaCI

CHAIUOTrE.NC 28306
vi.,(,-.. -en33*'63/

OHIO (Nit
Rill u \ A'.-iv

•'•"•'W !'.•'» Crete On*
CHAGRIN FAUS OH *»£>??

.*». '«3S?S7

OHK>|SWt
V iiAUtllHi AS'KX •

NNATI C»'*W2?
feteptew 613871-7600

; Togel the best in cable
need, cail the nearesl

PENNSYLVANIA fCittern)
A3SEPHE OiOENSALESCCRP
N E Co"«r ?>a Si
AWnSiiflQion Avw
PHILADELPHIA pa 10146
le'ophorx- 215 •"• i*O0

PtNNSVLVANIA (Wettem)
GEVCO SALES INC
•.• ,.-.- „.. • •

e.TTSBUFO m '-..•
VWW 412 '/-'"< DO

TENNESSEE
WAT THEWS A W»M*S >'JC
933 3* 6* A* Somr.
PO So 2*386
WSHVIXE TN 3/203
Vtephaie 6i6?44 .'0/0

ROYAL ELECTRIC ITT
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<XH>
DU QUOIN
IRON & SUPPLY

COMPANY

P. O. BOX 181

SOUTH WALNUT STREET
DU QUOIN, IL 62832

PH: 618/542-5477

DQI
SUPPLY COMPANY

P. O. BOX 451

ROUTE 48-WEST

TAYLORVILLE, IL 62568
PH: 217/824-9413

MINE, MILL & INDUSTRIAL SUPPLIES SINCE 1923 - 2 locations to serve youl
Specializing in Mine Lighting

Hydraulic a Industrial Hoses

REPRESENTING THE FOLLOWING MANUFACTURES:

AEROQUIP CORPORATION • Hydraulic Hose Ef Fittings
ALEMITE • Lubricating Equipment
AMERICAN LOCK • Padlocks

AMERICAN MANUFACTURING • Manila Rope

BAND-IT • Banding Ef Clamps
CONTINENTAL PIPE • Pipe Fittings
CROSBY GROUP • Rope Blocks-Clamps
DIXON • Hose Fittings Ef Clamps
FLEXAUST • Dust Hose

FLEXIBLE STEEL LACING • Flexco Belt Fasteners

GATES RUBBER COMPANY • Industrial Hose Ef Skinboard Rubber

B.F. GOODRICH • Industrial Hose

HAMMOND VALVE • Valves

HYDRAULICS, INC. • Live Swivels

KIMTEX BY KIMBERLY-CLARK • Shop Towels
KURIYAMA OF AMERICA • PVC Hose

LINCOLN • Lubricating Equipment
LYONS • Shelving
MASTER LOCK COMPANY • Padlocks

MURRAY • Hose Clamps
OCENCO • Lighting

Self Contained Self Rescuer

Splice Kits
VALSPAR • Protective Coatings (Paint)
WHISK • Hand Cleaner
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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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Birmingham Bolt Company
Robert Y. Welch Plant

P.O. Box 591

Madisonville, Kentucky 42431
(502) 821-6635

*

Birmingham Bolt Company
Peotone Division

P.O. Box 486

Peotone, Illinois 60468

(312) 258-3937

*

Birmingham Bolt Company
P.O. Box 1208

Birmingham, Alabama 35201
(205) 871-9290

* * •

SPECIALIZING

IN ALL

MINE ROOE SUPPORT

PRODUCTS
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Hendrick Sen
for all screening applications
PERFORATED
SCREEN PLATE

RIFFLE TOP VIBRATING
SCREEN

RUBBER-CLAD
SCREEN PLATE

CROSS FLOW
SIEVE SCREEN

Hendrick has the screening media to tit almost all screening equipment
and applications. From mild steel to sophisticated hardened steel alloys
such as Jalloy and Hendrick "H2L", you can depend on Hendrick to
give you screens which are long-lasting and cost-effective. Write for our
illustrative literature on your mining application.

Profile Screen Plant: Hendrick Screen Co.. P.O. Box 369. 2942 Medley Road,
Owensboro. Kentucky 42301, Telephone: (502) 685-5138.

Perforating Plant: Hendrick Manulacturing Company, 7lh Avenue & Clidco Drive.
Carbondale. Pennsylvania 18407. Telephone: (717) 282-1010.
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Du Pont, Your Total
Blasting/Systems Supplier
Offers:

TOVEX* water gels explosives for greater safety, no nitroglycerin
headaches, less fumes and outstanding performance at
competitive costs.
Two billion pounds of use proves Du Pont TOVEX is safer
than dynamite.

FASLOC® resin anchored bolt system which reduces roof falls,
increases productivity, improves safety, improves worker
morale and reduces roof control costs.

INITIATING SYSTEMS
• Electric blasting caps, ACUDET" Mark Vdelays, coal

mine delays, MS delays, SEISMODET seismic caps.
• DETALINE nonelectric systems including cord, starters,

MS surface delays, MS in-hole delays and seismic caps.
• Sequential timer systems.
• DETADRIVE boosters.

• DETAPRIME* boosters.

TYPAR" spunbonded polypropylene for support, drainage and
landscapingapplications.

FOR MORE INFORMATION CONTACT:

E.I. du Pont de Nemours &Co. (Inc.;
Explosives Products Division
1250 Executive Park, Suite 301
Geneva, Illinois 60134

(312) 232-2757

MPDE
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Super Crunch
For Coal Operations,
McLanahan produces 10 different types of crushers-
Single Roll, Double Roll, Triple Roll and a Stage
Loader Crusher for longwall systems.
Plus Rotary Breakers,
Reciprocating PI
Feeders and

Power Plate

Feeders for

Unit Trains. To

crunch coal to

size, scalp out
refuse and load

coal in all sizes

and weights,
McLanahan

has the right
sized machine for every
IMI-81

ROCKMASTER: World's most powerlul single-roll crusher.
Used wherever extremely hard rock occurs with coal—in
primary run-of-mino surlace and for reducing 100% mine rock.
Diameters from 21" to 48" with widths to 72."

McLanahan
CORPORATION

200 wall Street, Hollldaysburg, PA 16648
Phone 814/695-9807 • Telex 866602

Represented by:
Southern-Illinois-Missouri

LAFFEY EQUIPMENT COMPANY
P.O. Box 16285, St. Louis, MO 63105 • Phone: 314/427-7414

Northern Illinois

MILLS-WINFIELD ENGR. SALES, INC.
2 North Riverside Plaza, Chicago, IL 60606 • Phone: 312/648-1373
Western Kentucky
MILLER-HARRINGTON IND. SALES CO.
P.O. Box 7551, Louisville, KY 40207 • Phone: 502/893-5859
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OUR BUSINESS . . .

IS KEEPING THE

INES 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

52



FLETCHER

J. H. Fletcher & Co.
Congratulates

The Illinois Mining
Institute.

s. j. h. FLETCHER &co.
Box 2187

Huntington, WV 25722-2187
304/525-7811 Telex: 886-411

MINING EQUIPMENT

Li
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At JOY That commitment to service come:
We Service with every Joy machine you purchas.

WhatWe Sell tO It's oneof the manythings that makes
the milling Joy the industry leader in underground

industry, coal mining machinery sales.

: - • •

JOY
JOY
MANUFACTURING
COMPANY
301 GRANT ST.. PITTSBURGH. PA 15219
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13% High Manganese Heat Treated Alloy

SHOCK AND ABRASION RESISTANT STEELS

Bars • Plates • Repointers • Fabrications

FORD STEEL COMPANY

2475 Rock Island Blvd. Maryland Heights. Mo. 63043

Compliments of

COURSON CORING & DRILLING

R. R. 1 Box 38A

St. Peter, Illinois 62880
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itiiIIer

OK
CTRIC LELECTRIC

ILLINOIS AIR PRODUCTS, INC
Manufacturers of Industrial Gases

Distributors

of America's Finest

Gas and Arc Welding
Equipment

Sales

of Industrial Gases,
Electric Welding Equipment

and Supplies

Petroff Road 1302 S. Tenth Street

Benton, Illinois 62812 Mt. Vernon, Illinois 62864
(618) 439-7207 (618) 244-6320
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AIR VELOCITY INDICATOR

TO MEET OSHA ACT VENTILATION REGULATIONS

America's first &finest precision propeller type hand anemometers
have been used in coal mines for over 70 years. Available for imme
diate delivery in 3" and 4" sizes and several ranges. New ball bear
ing model indicates air movements as low as 30 F.P.M. All units
carry a 5 year guarantee.

DAVIS INSTRUMENT MFG. CO., INC.
513 EAST 36th STREET

BALTIMORE, MARYLAND 21218
Phone: (301) 243-4301

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 Dirksen Parkway 3805 N. Main 630 East Linn St.
Springfield, IL 62702 East Poorla, IL 61611 Canton, IL 61520
Phone: 217/528-5617 Phone: 309/694-3191 Phone: 309/647-3538
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{INDUSTRIAL
LECTRIC

UPPLY

AND

OTOR

EPAIR

MEETING ALL YOUR
INDUSTRIAL ELECTRICAL NEEDS

SINCE 1971

Wire
Circuit Breakers
Motor, Motor Control
Transformers

Lighting Fixtures
Tools, Testers
Electric Heat

COMPLETE MOTOR REPAIR SERVICE

[Integrity Experience Service

3326 EAST BROADWAY • ALTON, ILLINOIS 62002
618-463-0333
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MARLO PACKING
The real answer to your problems on solids
handling pumps, clear water pumps, under
ground pumps, pit pumps, valves, etc. Lasts
longer and reduces equipment wear.

• * •

THE MARLO COMPANY INC.
P. O. Box 416, Newton, CT. 06470

Represented In the mines by a mining expert:

REES MINE SUPPLY SALES, INC.
P. O. Box 296

DuQuoin, Illinois 62832
Phone (618) 542-4073

farrar Pump & Machinery Co.
1701 S. Big Bend Blvd.

St. Louis, Missouri 63117

EVERYTHING IN PUMPS"

Gorman-Rupp
Goyne
Goulds

Morris
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Huwood-lrwin co.

Helping Keep
Industry
Moving

A Major
Supplier to

Coal Mining and
Industrial Companies

<IRWIN>- Huwood-Irwin CO.

P O BOX 409 IRWIN PA 1S6A? • PHONE U 191 863-5800 • TELEX 866-659

Product List...

Longwall Mining Equipment: Chocks, Chock Shields, Shields, Armored Face
Conveyors • Conveyers: Bell Type up to 60" wide and suitable for any specified
length requiring from 5 to 2000 HP • Mining Division: Mine Cars, Supply Cars,
Equipment Carrier Cars, Ballast Cars, Mantnp Cars. Rail Transporting Cars. Roof
Support Transport Cars. Rubber/Rail Supply Cars. Granby Cars. Mechanics Parts
Cars. Explosives Cars. Water Cars. Rubber Tire Supply Trailers, Wheels, Couplers.
Castings (Brake Shoes), Jeeps. Portal Buses. Tractors. Hydraulic Trailers •
Industrial Division: Furnace Cars. Mold Oven Cars, Transfer Cars (Sett-Propelled and
Unpowered), Skip Cars, Hot Ladle Cars, Scrap Cars, Slag Pot Cars. Roll Transfer
Cars, Weigh Cars (Electronic Scale), Kiln Cars, Rubber Tired Trailers. Turntables.
Packaged Wheel Assemblies. Wheels, Castings (Mold Caps, Ingot Molds. Pig
Molds, Axle Boxes, Furnace Curb) • Miscellaneous: Car Repairs. Fabrications,
Bending, Shearing, Rolling, Machining. Stress Relieving, Steel Supplier.
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Specialized Services For

THE COAL INDUSTRY
Michael Baker Corporation oilers the coal industry specialized engineering services with
tight, continuing cost control. Baker task-lorces will coordinate their elfortswith yourown
m-house engineering stall or will function entirely on their own. as you direct

Baker engineers serveyour company throughout those major coal mining phases:
• Environmental Studies and Permit

Applications

• Computer Determination and Evaluation
ol Coal Reserves

Phoiogrammetric Surveys and
Plammetric Mapping
Core Drilling
Site Selection Studies

Regional Analysis ol Coal Supply
and Transportation

Planning ol Disposal Sites
Deep Mine Waste Disposal
Mine Planning
Ground Water Analysis
Water Supply Studies
Operation Analysis and Control
Foundalion & Stability Analysis
Equipment Selection
Automated Design and Mapping

Michael Baker Corporation... developing and Implementing new Ideas In the coal Industry

Baker
ngineer

Michael Baker

Corporation
4301 Dutch Ridge Road. Beaver. Pennsylvania • Telephone (412) 495-7711

One Easl Wackcr Drive. Chicago. Illinois • Telephone (312) 527-0390

Baker Engineering Inc. • Aerial Map Serivce Co.

Baker/TSA • Michael Baker, Jr., Inc.

Jackson. MS • Houston. TX • Charleston. WV

M. fi. T. Industries, Inc.
Manufacturers & Rebuilders

of Mine Machinery

#•%
MAT INDUSTRIES

P.O. Box 250

West Frankfort, Illinois 62896

RICHARD E. MELVIN. Board Director
WILLARD STRAIN. President
DAN L. MELVIN, Secretary-Treasurer
MICHAEL J. AMOROSO, Vice President of Engineering
GENE STACEY. Vice President D General Manager

TELEPHONE
(Area Code 618) 937-2451
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YOU HAVE THE SAFEST WITH
COLUMBIA

ROCK DUST
because:

• Columbia Rock Dust has the lowest
silica content of any rock dust pro
duced in the Midwest.
• Columhiu Rock Dust exceeds all
quality requirements specified by the
U. S. "Government and by the Dept. of
Mines and Minerals of the State of Ilji-
nois. Produced at Valmeyer, Illinois.

"Buy Columbia ... Be Sure of the Best"

COLUMBIA QUARRY CO.
Producers of Industrial and Agricultural Stone

P.O. Box 128 Columbia, III. 62236 Phone: (618) 281-7631

Ready Drilling
Company
Test Drilling

&

2", 3", 6" Coring

Dale Ready
Box 201-B, Rt. 1

Mason, Illinois 62443
(618) 238-4306
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"SERVING INDUSTRY SINCE 1834"

STEEL

STRUCTURALS. PLATES. SHEETS
HOT ROLLED BARS. COLD FINISHED STEEL, PIPE
BOLTS, NUTS, RIVETS, SCREWS AND WASHERS

INDUSTRIAL LINES

AMES SHOVELS
BLACK & DECKER TOOLS (AIR-ELECTRIC)
BOSTON GEARS, SPROCKETS & CHAIN

BRODERICK & BASCOM WIRE ROPE
BUFFALO BLOWERS - FORGES & DRILLS

C & M HOISTS
CARBIDE TOOLS - MORSE
IMPERIAL BRASS FITTINGS

INTERLAKE STRAPPING PRODUCTS
JACOBS CHUCKS

LUFKIN TAPES & RULES
MILWAUKEE ELECTRIC TOOLS

MORSE DRILLS, REAMERS, CUTTERS, TAPS, INSERTS
NICHOLSON FILES, HACK AND BANDSAW BLADES

NORTON. ABRASIVE, WHEELS
OSBORN BRUSHES

OSTER THREADING MACHINES
PORTER BOLT CUTTERS

REED VISES & PIPE TOOLS

RIDGID PIPE TOOLS

SCHRADER AIR PRODUCTS
SIMPLEX JACKS

STARRETT TOOLS
VEEDER ROOT COUNTERS

WILLIAMS WRENCHES
WILLSON SAFETY EQUIPMENT

WIRE ROPES, BLOCKS, FITTINGS
YALE HOISTS & TROLLEYS

5LIGO
140 E. Prairie Ave. • P.O. Box 171 • St. Louis. MO 63166

Telephone (314/231-3050) 800-325-7561

Decatur, IL Phone: 217/429-5460 Springfield, MO Phone: 417/831-0576
A Kendavis Industrial Company.
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CENTRAL IRON &METAL COMPANY
SCRAP IRON-PAPER-WRECKING-METALS

RELAYING RAILS-TIMBER RAILS

Continual Buyers of Sheet Iron, Automotive
Tin And Fence Wire For Our Compress Plant

217-523-3619

1100 SOUTH NINTH STREET

P.O. BOX 1180

SPRINGFIELD, ILLINOIS 62705

"SERVING THE INDUSTRY FOR OVER 50 YEARS"

Phone 312/326-5822

EDWARD FISCHER
COMPANY, INC.

HYDRAULIC-PNEUMATIC
LUBRICATING DEVICES AND EQUIPMENT

HOSE ASSEMBLIES, FITTINGS AND ADAPTERS
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HELWIG
RED TOP BRUSHES

BRUSH HOLDERS
• Increased Capacity of

Equipment
• Better Commutation

• Increased Brush Life

^ Helwig Quick Disconnect terminals
for safe, quick brush change.

s

!U¥IK;': CARBON
INC.

2550 North 30th Street • Milwaukee, Wl 53210

(414)372-3113
Ask Those We Serve

NS-ALLIS

RED TOP with
HOD terminal

Joseph F. Cudsik
Account Manager

Kevin A. Brooking
Product Representative

Siemens-Allis, Inc.
207 Eisenhower Lane South
Lombard, IL 60148
(312) 620-5510

Mike Jobert
Sales Manager

Motor-Generator

Divisions

Siemens-Allis, Inc.

8050 Hosbrook Rd.
Suite 401

Cincinnati, Ohio 45236
(513)891-8717
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Frontier-Kemper Constructors, Inc.
"Excellence in

Underground Construction"

P.O. Box 6548

Evansville, Indiana 47712
812-426-2741

Shaft Sinking and Equipping-Mine Development
Raise Boring-Tunneling-Drifting

Slopes and Declines-Turnkey Mine Construction
Special Underground Structures

Ground Freezing For Mine Applications

— Terra Freeze Division —

Civil Works Ground Freezing and Stabilization

We are Specialists in Underground,
Mine-Related Construction, Our Only Business.

kJ 1/cMey S,
&lect>Uc

WHOLESALE ELECTRIC PRODUCTS
11FOUNTAIN PLACESOUTH MT.VERNON, ILLINOIS (.2XM

(6l8| 242-633!

THOMAS & BETTS
KiWtl-UTimAIMHMHtAI DIVISION

SQURRE J] COMPRNY

©LAMPS GENERAL@ELECTRIC

m

66

EMERSON-CHROMALOX
DIVISION I» lUIKMiSlllt'IHICCO



TURRIS COAL CO.)
ELKHART MINE

Rick Selinger
Captain-Trainer

Brian Foster

E. K. Alvey
Advisor
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Kevin Hinds IVI Brad Peterson

Not present — Randy Logsdon
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IPSifll
SUPPLY CO. INC.

BOX 35

CHARLEROI,

PA. 15022

412/483-3543

Products for the
Mining Industry

prompt SeMice

• VICTAULIC® - COUPLINGS & FITTINGS

• PIPING - PVC, STEEL, ALUMINUM,
PHILLIPS DRISCOPIPE®

• COMPLETE FUSION AND GROOVING

CAPABILITIES

• HOSE - FOR ALL SERVICES

• IN-PRO® EQUIPMENT - SCOOPS,
DUSTERS, LUBE EQUIPMENT

• VALVES - ANY APPLICATION

• PUMPS - LINDEN-AUMAK®, ABS®

• PUMP REPAIRS - ALL SUBMERSIBLES

OVER 30 YEARS

OF PROVEN SERVICE
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Compliments of

INSIDE KY 502-821-2889

OUTSIDE KY 800-626-8312

UIKINQ* ILICTftlCAl

UADI&ONVIllE. KY

P.O. DRAWER 665

548 SOUTH MAIN ST.

MADISONVILLE, KY 42431

Reaco
Battery Service Corporation

Service Center One

Rt 1 - Highway 37 South
Johnston City, IL 62951

618/983-6221
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If you buy
wear parts for

draglines 35yards
and up, here's al1 -

1. Columbia has your wear parts.
Most likelyin stock. Or as patterns, ready to cast.
Chain. Teeth. Sockets and wedges. Clevises.
Links. Equalizers. Spreaders. Shrouds and other
bucket wear parts. In fact, just about everything
except sheave blocks and buckets.

2. Columbia partsareguaranteed to perform.
Ourparts are engineered to last. They'retop
quality—and guaranteed for proper fit, perform
ance and customer satisfaction.

3. Ourtoll free number.
For instantordering or consultation on wear part
problems, just call us tollfree. We know wear
parts, because that's our specialty.

800-547-9471

Columbia
STEEL CASTING CO.. INC.

nm north moss *«.
PO. BO*. M095

PORTLAND. ORtCON 97TDI,OS*
hi urn, motes Ttic* mm



Peabody ABC
American Brattice Cloth

Yoursingle source
for underground mine ventilation
products for over 50 years.

• Jute, jute plastic and supported brattice cloth
• RigiDuct'" filament wound fiberglass reinforced tubing
• MineVent® Flexible blower tubing
• MineDuct® reinforced exhaust tubing
• Underground auxiliary and surface fans
• Couplings, accessories and safety products

For complete information on the en
tire line of ABC Ventilation Products

and a copy of our catalog, contact
your ABC Representative or George
H. Justice, P.O. Box 77, Warsaw, IN
46580. (219) 267-5166.

Peabody ABC
P.O. Box 77 Warsaw, IN 46580 Phono 219-267-5166
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OF PRODUCTIVITY

INGER50LL-RAND

MINING MACHINERY
P. O. Box 513

New Route 13 West

Marion, IL 62959
(618) 997-4335

74



SEMCOR
5432 HIGHLAND PARK DRIVE

ST. LDDIS, MD. 63110
PHDNE (3 14) 371-4777

STOCK AND FABRICATING DISTRIBUTORS OF:

Anaconda Metal Hose Assemblies,
Devilbiss Paint Spray Equipment,
Gears and Sprockets,
Roller Chain, and
Uniroyal Conveyor Belting, Hose,
and V-Belts

for sizing, washing,

dewatering, screening or filtering

WEDGE WIRE. KLEENSLOT

Preparation Screens

Custom manufactured to your specifications.
Designed and applied to provide continuing
accuracy and long life. Furnished in prac
tically all types of metals. Available in
standard or special shapes and designs—
with or without guard bars. Unique *IFA
assembly (patent applied for) assures non-
blinding, non-clogging performance.

for additional information write

BE TYLER
Wodgo Wire Div.
Wellington, Ohio

.independent llexinn action.
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Where coal is,we are.

We're authorized distributor tor a
leading makes of bearings and
power transmission equipment.
Our experienced bearing and PT
specialists are backed by a $140
million inventory, computerized
data retrieval and over 250 stocking
centers in 33 states. Call us for off-

the-shelf delivery.

©ft©
Bruening Bearings, Inc.

ILLINOIS KENTUCKY
Alton 462-8818 Paducah 442-6331

E St.Louis 8742225 MISSOURI
SI. Louis 533-0837

Bearings, Inc.
INDIANA

Lalayello 4470546 TerreHaute 2381611

DURALINE INC. 615 WASHINGTON ROAD PITTSBURGH, PA. 15228

> HiAVY DUTY CHUTC LINING <

Abrasion & Corrosion Resistant

Lining Materials

(412)563-3122

76



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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A Complete Line of Matched Track-Type and

Wheel-Type Tractors—Scrapers—Bulldozers-

Motor Graders—Diesel Engines and Electric

Sets for all Earthmoving Needs

*

SALES - SERVICE - RENTALS

*

Your Caterpillar Dealer

*

FABICK MACHINERY CO.
MARION, ILLINOIS

(618) 997-1881

ASCO

Associated Supply Company

932-3114

200 So. Taft Street
West Frankfort, IL 62896

>JMD — Complete Line of Ventilation Systems
*Bertrand P. Tracy Repair Parts
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eupreme Quality
JUL

PENNZOIL
^^LubricatiO^

PENNZOIL

QUALITY LUBRICANTS

FOR

COAL MINES
HYDRAULIC AND

GEAR OILS

SPECIAL GREASES

FOR EVERY APPLICATION

QUALITY • SERVICE • DEPENDABILITY

Let us solve your lubrication problems.

Call or write: Pennzoil Industrial Lubricants

Box 808, Oil City, PA 16301
or Box 325, Energy, IL 62933

IL 618-997-6518 PA 814-676-2711
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Molub-Alloy®
The complete line of
high performance
lubricants for mining
Production of Coal and Not Downtime

Is What You Need

From Your

Mining

Equipment

MOLUB-ALLOY Lubricants ate engineered with the sole objective of reducing friction and wear. When
friction is reduced, two vital needs in your mining operation ate met:

1. Unscheduled downtime, the most costly drain on your operation, is reduced.
2. Pans and equipment life are extended.

MOLUB-ALLOY is an expensive lubricant that has proven to be the lowest cost answer to mining lubrica
tion throughout lite world.

We are thoroughly experienced in lubrication application in underground and strip operations. We would
like an opportunity to prove the benelits of MOLUB-ALLOY Lubricants.

For immediate information and applicable literature, please contact:

W IMPERIAL
OIL & GREASE COMPANY
A BEATRICE CHEMICAL COMPANY
DIVISION OF BEATRICE FOODS CO

80

11710 Administration Drive

St. Louis, Missouri 63141

Telephone No. 314-872-7903



80 YEARS OF COMMITMENT

PAGE ENGINEERING COMPANY has been serving the mining industry
since it first developed the dragline 80 years ago. These many years of
service has provided us with wide-ranging experience in getting the job
done right.

Our commitment to provide the highest quality draglines, dragline
buckets, and product support has been rewarded by an ever increasing
number of satisfied customers. We are also rewarded from the knowledge
that we support and participate with the mining industry, the backbone of
this nations health and prosperity!

5TERN U.S.A.

i E.66th AVE.. UNIT* 1

IVER, COLORADO 80229

)NE: (303) 289-4654

EX: 45-4461

PAGE ENGINEERING COMPANY

CLEARING POST OFFICE

CHICAGO, ILLINOIS 60638
PHONE: (312) 458-0380
TELEX: 728-326

SOUTHEASTERN U.S.A.

P.O. BOX 255

MULBERRY. FLORIDA 33860

PHONE: (813) 425-3942

PEC CONSTRUCTION CO. AND PAGE INTERNATIONALPRODUCTS. INC.
ARE WHOLLY OWNED SUBSIDIARIES OF PAGE ENGINEERING CO.



COAL AGE SERVICE

CORPORATION
P. 0. BOX 8

WHITTINGTON, ILLINOIS 62897

(618) 629-2366

EXPERIENCED MANUFACTURER AND REPAIR OF MINING

EQUIPMENT-AUTHORIZED SALES AND SERVICE FOR

GENERAL BATTERIES, HERTNER CHARGERS, RAMSEY
WINCHES, VOITH FLUID COUPLINGS.

Resun Plug Valves
(formerly W-K-M/ACF1

Compleie Line of Lubricaied Plug Valves. Materials
include Ductile Iron, Semi-Steel, Carbon Steel, Stainless
Steel, Aluminum Bronze, and Naval Bronze. Plugs
available in a variety of port styles. Sizes from J4"-24'

WKM-ACF BALL VALVES

FULL & REDUCED PORT

KEY PIPE JOINT

COMPOUND AND

GRAPHITE PASTE

KORFUND PRODUCTS TO CONTROL VIBRATION & NOISE

VIBRATION/SHOCK ISOLATORS

STEEL SPRING

VIBRO ISOLATORS

.1 et1<*

FLEX HOSE

Noiseguard Flexible Acoustical
Curtains and Foams Capable of
providing up to 40 db reduction
in critical higher frequencies,
Korfund's flexible acoustical

curtains are available with and

without special acoustical foam
backing for use as partitions,
partial and total enclosures,
pipe and duct wrapping, and
offer an economical and

practical solution to the

environmental noise problem.

ACOUSTICAL

STRIP DOORS

Transparent

Energy Saving
Tearproof

Flexible

HIMELBLAU, BYFIELD & CO.
OFFICES AND WAREHOUSE

1617 North 31st Ave.

MELROSE PARK, ILLINOIS 60160

Phones: (3121-829-5450

S2



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.

Call or v/rite lor new catalog.

STEELITE, Inc.
1010 OHIO RIVER BLVD. • PITTSBURGH, PA. 15202

Telephone: 412/734-2600
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Motor Skills
We've
got 'em

In Illinoismining country your total source for
electro-mechanical equipment, repair and service
is Decatur/Mt. Vernon Industrial Electric.

With two strategically placed servicecenters
and 24-hour emergency service. DIE/MIEsupport
is always minutes away from any Illinois mining site.

DIE/MIE engineers can inspect and repair your
electro-mechanical equipment on-site, or carryyour
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.Soyou should neversuffer
a delay while waiting for parts.

For complete, dependable, electro-mechanical
service... your total source is Decatur/Mt. Vernon
Industrial Electric

DECATUR/MT. VERNON
industrial electric

• A/C Motor Repair and Testing
Mush and Form Coil Rewinding
Surge.High Pot and Megger Testing
Full Voltage Test Thru 4160V

• D/C Motor Repairand Testing
Field Interpole and Armature Rewinding
Surge and High FrequencyTesting
Full VoltageTesting Thru 500V

1 Mechanical Service

Complete Machine Shop
IRD Analysis/Dynamic Balancing
200T Horizontal Press • 30T Crane Bay

1 24-Hour Service

YOUR
TOTAL ELECTROMECHANICAL
SOURCE

DECATUR Industrial Electric 1500 N 22nd Street • Oecalur. Illinois 62525
MT. VERNON Industrial Electric 1313 Rattan Road • Ml Vernon. Illinois 62864

1-800 252-1598 • 217 428-6621

1-800 642 7758 . 618-244-4313
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Metal- Polyurethane •Rubber
Screen Sections _ we malce lhem aI1
over 300 d.ffereni maicrials - from fine
powders 10 coarscsi aggregates in wet ordry
applications. Metal screen sections are
available in all standard meshes and metals.
OurTyrethanc- screen sections have extend
vd screen lite from 10 to 40 limes in actual
apphca.tons. Another outstanding performer
is t ntdiira • rubber screen sections which are
available ini 5 standard patterns. Profile and
perforated decks arc available, too.

T*EnT>i'.cr- homc of fi"TOUS Ton-Cap'
ana ly-Kod screen sections, puts over 100
years experience intoevery weave. .Specifica
tions are exactly right for the job -
washing, dewatering and sizing.

Send for screen section data. And ask
about using our screen lab. too. if von have
a screening problem. W. S. Tyler, incor
porated Combustion Engineering, Inc.. 8200
lyler Blvd.. Mentor, Ohio44060.
(216)255-9131 or (out of slate)
800-321-3642

iTYLER
'• EN i -•

Cover your
screens
all ways?
THAT
MEANS
TYLER!
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CENTRAL
ILLINOIS
STEEL CO.

MINE ROOF PLATES-MATS
P.O. BOX 75

CARLINVILLE, IL 62626
217/854-3251

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

Leo Brianza

MIDCO SALES & SERVICE
DIV. MIDCO EQUIPMENT CO.

ST. LOUIS. MO.

314 872-8440

Representing

DART TRUCK

NORTHWEST ENGINEERING

PIONEER ENGINEERING

RAYGO, INC.

TEREX
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COMPUTER

AIRANGERIV

BIN FLOOR

Lets you measure, monitor and control
from one to sixty bins economically

Outstanding Performance
Advanced micro-based system uses ultrasonic technology
to make bin inventory easy. One AiRanger IV, with
additional transducers will measure up to 60 bins.

Unmatched Reliability
AiRanger IV means reliable measurement under the most
difficult bin conditions —dusty, narrow, turbulent . . .
even fast filling.

Inexpensive Expansion
Adapts easily to the size of your operation. It offers
remote display monitors and RS232C computer interface.

Easy Installation and Operation
Specialized training is unnecessary with AiRanger IV.
Start-up is fast and simple. In operation, the entire
system is self programming.

For complete details on the AiRanger IV, contact:

MILLTRONICS
709 Stadium Or. E.. Arlington, Texas 76011 (817)277-3543 Telex 758312

P.O. Box 4225, PcterborouKh, Canada K9.I 7111 (705) 745-2431 Telex 06-962851
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STURGIS, KY

PHONE (502) 333-5581

1*t"

Service and Supplies for Mining Safety

Communicator HA - MSHA 09B-164-O
Communicator III - MSHA #9B-159-0

Manufacturer of the

"COMMUNICATOR"

line of mine

communication equipment

88

Professional Repair and

Calibration Service on

Most commonly used

Safety Devices
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PURCELLTIRECO.
Southern IL Div.

Hwy. 51 N., P.O. Box 334
Duquoin, IL 62832

618-542-4728

We Specialize In All
Sizes Of Off The Road
Retreading
And

Repairing
• • •

Complete Line Of Car,
Industrial, Truck, Farm
& Off The Road Tires

We Have Four Other

Locations Serving The
Coal Industry In Central,
Southern Illinois, Southern
Indiana And Kentucky.

YOUR ST. LOUIS PUMP HOUSE
534-3100

WORTHINOTON • PEABODY BARNES • 8UNDYNE

ECO • WILOEN • TUTHILL • FYBROC • QALIQHER-ABH

LOCAL STOCK PUMPS & PARTS • RELD & SHOP SERVICES

INDUSTRIAL PROCESS EQUIPMENT COMPANY
2812 LOCUST • ST. LOUIS, MISSOURI 63103
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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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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

THE MAHDNING PAINT CDRPDRATIDN

Office and Factory 653 Jones Street

YDUNGSTOWN, DHID 445D1

Manufacturers of Quality Finishes for
Mine Buildings and Equipment

P. 0. BOX 1282 PHONE (216) 744-2139
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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 1701 North Heidelbach Avenue 5111 East 65th St.
Terre Haute, IN 47802 Evansville, IN 47711 Indianapolis, IN 46228

812-232-0156 812-425-1333 317-253-5335

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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Explosives • Technical Service
Blasting Accessories • Construction Supplies

AUSTIN POWDER COMPANY
776 Highway 41A West • Madisonvillc. Kentucky 42431

Phone 821-5340

T. G. KING

1320 W. Center Street
Madisonville, Ky. 42431
502-821-4566

RICH ALGER

P.O. Box 2283

Carbondale, III. 62901
618-867-3088

RON JONES
8092 North Main

Madisonville, Ky. 42431
502-322-8785

PEARL E. GIBBONS
Austin Powder Company (Plant)
Cartorville, III. 62918
Phono 618-997-5657

DICK PORTER

414 Chapel Drive
Collinsvillo, III. 62234
Phone 618-345-8136

CARL MITCHELL

Route 4

Box 220
Marion, III. 62959
618-964-1874

K/XMSCO

Kaskaskia Mine Service

Box 531

Belleville, IL 62222
Phone 618-277-8328

Electrical Specialists to the
Mining Industries
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FEASIBILITY STUDIES • PERMIT APPLICATIONS •
ENVIRONMENTAL IMPACT STUDIES •
GEOTECHNICAL STUDIES • SITE DEVELOPMENT STUDIES •
ROADWAY AND RAILWAY STUDIES •
STRUCTURAL STUDIES • RECLAMATION STUDIES •
TAILING AND WATER STORAGE DAM DESIGN •
SLOPE STABILITY ANALYSES • HYDROLOGY/HYDRAULICS •
WASTE DISPOSAL STUDIES AND DESIGN •
DEWATERING AND WATER SUPPLY •
PLAN AND SPECIFICATION PREPARATION •
CONSTRUCTION INSPECTION & MATERIAL TESTING •

-^o^

HANSON
ENGINEERS
INCORPORATED

1525 SOUTH SIXTH STREET . i SPRINGFIELD. ILLINOIS 62703-2886 I 217/788-2450
7722 NORTH CRESTLINE DRIVE i PEORIA. ILLINOIS 61615-1982 I ; 309/691-0902

828 1ST AVENUE D ROCKFORD. ILLINOIS 61108-1106 I 815/965-5600

Do You Need "Field-Oriented'' Maintenance
On Your Portable Power System?

SALES AND SERVICE ON:

• PLM Couplers
• 3-M Electro Products

• Cable Grips

• Lugs & Sleeves

• Push-Pull Connectors

Splicing Aids
Cable Rebuilding

,r~u«sp^==7^ c,
"CONTACT"

«?=flll=?
MAINLINE POWER PRODUCTS CO., INC.

FRANKLIN COUNTY INDUS. PARK

WEST FRANKFORT, ILL. 62896

618—937-2471
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NORTH ALABAMA
FABRICATING CO., INC

Serving the Coal Industry With
STRUCTURAL

PLATEWORK

CONVEYORS

MISCELLANEOUS

Specializing In
SANDBLASTING

MULTI COAT PAINT SYSTEMS
CERAMIC LININGS
MECHANICAL SHOP ASSEMBLY

IN-HOUSE
DETAILING WITH CAD SYSTEMS

SHIPPING WITH OWN FLEET OF TRUCKS

P.O. Box 593
Birmingham. Alabama 35201

Phone:(205)323-2371

95



Manufacturer's Representatives and Distributors for:

Denver Sampler Systems

Denver Equipment Division of

Joy Manufacturing Co.

Kice Metal Products Company

Jacobson Machine Works, Inc.

Abel Tank Systems

INDUSTRIAL EQUIPMENT CO.

P.O. Box 417 Lisle. III. 60532 (312)969-5140

-M
J

Div. of National Mine Service Co.

P. O. BOX 191

NASHVILLE, ILLINOIS 62263

Duke Snyder
Division Manager

Dave Wojtowicz
Sales Representative
Shop 618-327-3095

618-327-3096
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Rite Crete

Concrete Products
Division of Woodruff Supply Co., Inc.

CEMENT PRODUCTS FOR THE COAL INDUSTRY . . .

Manufactures of

50 lb. Rite Wall — Same as 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 flcxural
strengths. MSHA 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. MSMA Ac
ceptance » IC 99/1.

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

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

40 lb. Rite 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 Mandoscal. Zonelite and Strong Lite. MSMA Acceptance * IC
99/4. (available either Plaster or Cement)

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

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

45 lb. Rite Crete Gunite Mix —Fiberglass reinforced for sealing ribs and
bag roof.

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

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

Mortar

Sandblasting Sand

Vernon Kee & John Dugger, Sales Representatives of Illinois
WE CAM FURNISH ALL YOUR CEMEMT MEEDS . . .

PLAMT AT Warehouse At

Madisonville, KY Benton, IL
502-825-1392 618-439-9451
502-821-3247

97



JMFLQR...
ThePipeYwCanCountOn

For Total Service
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Whatever your piping needs, you can depend on Nayior to meet both
your standard and special requirements.
For general service such as water supply, de-watering, compressed air
and ventilating, Nayior can provide spiralweld pipe of basic carbon
steel in either the lockseam or buttweldconstruction.

For abrasive service suchas dredging, sandandgravel conveying and
tailings, product or slurry lines, Nayior 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 14" wall, Nayior 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.

nmt^

"txis-iVi

©3*

W&z.

mm
NAYLOR PIPE COMPANY

1259 East 92nd Street
Chicago, Illinois 60619

OS



General — Goodrich — Michelin

13th & BROADWAY

MT. VERNON, ILLINOIS 62864

618-242-6400

QUALITY HOISTS FOR EVERY JOB

SYSTEMS A SPECIALTY

Electric — Manual — Air

1/8 to 50 Tons
Heavy Duty —Wire Rope - Chain
Close Headroom —Spark Resistant
Power Trolleys —Winches
Conductor Systems
Quick Shipment — Local Stock

Jib Cranes —Gantry Cranes
Monorails —Fittings
Curves — Switches

Bridge Cranes
Grabs —Tongs —Slings
Crane Kits — Service Parts
Free Estimates

CHGO TEL NO

378-2737
® SUBURBAN NO.

544-9020
ERIC HEILO CO.

1129 BELLWOOD AVE., BELLWOOD, ILL. 60104
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FOUNDED 1857

A. LUCAS &SONS

STEEL-
FABRICATORS

STRUCTURAL

PLATEWORK

MISCELLANEOUS

ORNAMENTAL

WAREHOUSE

STRUCTURALS

PLATES

SHEETS

BARS

ENGINEERING

DESIGNING AND DETAILING

1328 S.W. WASHINGTON ST.

PEORIA, ILLINOIS 61602

PHONE: 673-8547
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ESKENAZI & FARRELL

ASSOCIATES

173 W. MADISON STREET

CHICAGO, ILLINOIS 60602

*

'STRUCTURAL ENGINEERS TO THE

COAL INDUSTRY"

When You Call

SCHROEDER
You Get Reliable
FULL SERVICE

Face Drills and other drilling equipment • Hydraulic

Filters and Circuit Testing Equipment • Loading

Point Equipment • Roof Bolters •

Personnel Carriers • Feeder Breakers •

Mine Roof Support Systems •

SCHROEDER BROTHERS
CORPORATION

An Alco Industries Company

NICHOL AVE., BOX 72 / McKEES ROCKS, PA. 15136 / 412-771-4810
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FOR BASIC INDUSTRY-SINCE 1916^1 / /I '

LITTLE PUMPS

COAL PLANTS

BARRETT, HAENUENS&COVIP/INY
HAZLETON.B4.18201U.SA.

PITTSBURGH MAIN OFFICE & PLANT CHICAGO
Mayview Road 225 N. Cedar St, 837 East 162nd St
Lawrence, PA Hazleton, PA S. Holland. IL

(4121 746-3500 (717) 455 7711 (312) 331-3040
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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

Sparta, III.
618-443-3629

Mattoon, III.
217-235-5669

Canton, III.
309-647-0823

Tamaroa, III.
618-469-3621
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Marion, III.
618-997-6307

Terre Haute, Ind.
812-232-1351

Boonville, Ind.
812-897-3184

Wheatland, Ind.
812-321-5262



A LEADING DISTRIBUTOR
OF QUALITY EQUIPMENT FOR

MINING & CONSTRUCTION INDUSTRIES

MIDWAY
EQUIPMENT, INC.

KOMATSU • EUCLID • CASE

CHAMPION

2380 CASSENS DRIVE

FENTON. MISSOURI 63026
314-343-7000

R. R. 2. BOX 220A

CARTERVILLE. ILLINOIS 62918

618-9854844

E
MINING PRODUCTS GROUP

Manufacturers of

• TROLLEY LINE MATERIALS
Complete line including: Expansion Bolts, Hangers
Trolley and Feeder Wire Clamps and Splicers, Fuse Nips,
Sectionalizing Switches, Sliders, Pliers, Hooks, Frogs.

• REDipt®and GREEN DUKES® BOLTS (Standards and Specials)
• SOCKET HEAD CAP SCREWS (1936 and 1960 Series)
• MINING MACHINE PARTS • TOOLS

• CAR HOLDS, SKIDS, SLEDS, HOOKS • BLACKSMITH
• LOCOMOTIVE AND MINE CAR PINS AND LINKS

I
M

P

G

Manufactured By Duquesne mine Supply company

two cross street pittsburgh. pennsylvania 15209

Phone (.412) 821-2100

qualify mine products — since 1919
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Sold Only By Full Lino
Dukano Distributors



Here's a cable
job-engineered for mining

Okocord• • •

To get the best investment for your mining cable dollar,
specify OKOCORDs. For years Okonite has made them to provide

the reliability you need in all mining applications.
For service, price and delivery contact:

CHICAGO CINCINNATI MILWAUKEE

1515 Cense Qrde 1821Summit Road 2421 North Mayfair Road
Downers Grove, linos 60515 Cincinnati. Ohio 45222 Mhvaukee. Wisconsin 53226

Ptoie: 312932820) Fhcne 5117611333 Phone: 4H'47S4550

Donald W. Main. V.P. Central Reg. Sdes Jeffrey F.Klein. District Manager Rohert J. Rabay. District Manager
Charles I Doerr, District Manager Ronald P. Oskowsii. Sales Representative

Larry 1.Kraus. Sales Representative
Franklin J. Dixon Area Manager

DETROIT PITTSBURGH

Phone: 3115693230 Avenue "B"

Frank Dixon, Area Manager Buncher Industrial Park

ST. LOUIS Leetsdale. Pennsylvania 15056
la Chateau Village Phone 41217342503

Suite 309. 10411 Clayton Road Roger C Agnefly. District Manager
Frontenac,Missouri63131 Kenneth 0. Benner, Sales Representative

Phone: 314.397-2320 Robert W.Ryan Sales Representative
Leonard T. Nystrom. District Manager

George F.Gaffney. Sales Representative

OKONITE
THE OKONITE COMPANY. RAMSEY, NEW JERSEY 07446
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Real Joy is Having
Vour Underground
Mine Equipment
&Components
Rebuilt by Saturn

SATUKN Machlni
K-T*. Sri**,

LOCATIONSTURGIS AIRPORT
P.O. BOX 273

(502)-333-2242

SATURN OFFERS PERFORMANCE WITHOUT COMPROMISE.

Saturn also manufactures the Saturn Rubber/Rail Mine Supply Car with its
unique rubber tired wheel units that can be raised or lowered without strain.
No springs, no hydraulics — just a simple arm that pivots near the wheel axle
(patent pending).

LET SATURN JOIN YOUR COMPANY'S EFFORTS TO REDUCE

MAINTENANCE COSTS AND TO INCREASE PRODUCTIVITY.

M
MonogramftfdtCQ division

a Division of Monogram Industries. Inc.

11688 FAIRGROVE IND. BLVD.

MARYLAND HEIGHTS (ST. LOUIS) MO.

Telephone 311-567-3400

w
p

63013

Fasteners For All Industry

Nobody Knows Nuts & Bolts like
"NATCO"

Cleveland Memphis Saint Louis
4740 Bcidler Road

Willoughby, Ohio 44094
Telephone: (216) 951-1750

5700 Distribulion Drive

Memphis, Tenn. 38118
Telephone: (9011 794-5440
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11688 Fairgrove Industrial Blvd.
Maryland Heights, Mo. 63043

Telephone: (3141 567-3400
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Arnold M. Rose Company Inc.

P.O. Box 2132 • Northbrook, IL 60062 • (312)498-6950

Your Most
Reliable Source For —

Steel Bar Grating
& Bar Grating Stair Treads

For Maintenance & Repair Jobs
& For New Installations.

^k Plus — *%^
Shop Fabricated

"Big Grates"
For Heavy Loads

Ms

Custom Fabrication
Of All Grating Products

Is Available To Meet
Your Specifications.

"GRATE" Service
For Almost 40 Tears.
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FOR INFORMATION ON MINING TRUCKS, PARTS AND THE
RIMPULL PRODUCT LINE CONTACT:

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

Southern Illinois, Missouri and Western Kentucky.

Rimpull
Box 128, Junction 13 & 4 Hwy., Marissa, Illinois 62257

Phone 618-295-2326

FOR COMPLETE HYDRAULIC
REPAIR SERVICE.

SPECIALISTS INHYDRAULICS FOR
MINING AND INDUSTRIAL EQUIPMENT

TRI-STA TE MAINTENANCE
and REPAIR

\HYDRAULIC EXCHANBE COMPONENTS &REPLACEMENTPARTS I

CYLINDERS - HYDRAULIC ' HOSE - HYDRAULIC• SITTINGS• Fl TRATION-
EQUPMENT • GAUGES - PRESSURE • SEALS - HYDRAULIC CYLINDER
VALVES - DIRECTIONAL& FLOW • VALVES - PRESSURELIMITING
VALVES • SEQUENCE • PUMPS - GEAR. AXIAL PISTON. GEROTER
MOTORS - GEAR. AXIALPISTON. GEROTER

FOR SALES A REPAIR SERVICE - CALL

(618)244-1265
1525 HERBERT ST.. MT VERNON. II 62864
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MOHLER ES-429 NEW MOTORS

CUSTOM CONTROLS
APPARATUS DISTRIBUTORS
ELECTRIC MOTOR REPAIR

AUTHORIZED DISTRIBUTORS FOR:

C
0
c

AMR — American Mine Resear

Baldor — Motors

Bendix — Couplings
; Cutler Hammer — Controls

C Louis Allis — Motors and Drive

C Parametrics — Drives

C Payne Engineering — Solid Sta
Starters

O Reliance — Motors, Drives,
Programmable Controllers

O Widelite — Lighting

WARRANTY AND SERVICE CENTER FOR:

Insulation Systems
Meet IEEE-429 Water

Immersion Test

O AMR

O Baldor

O Contraves
O Enpo-Cornell
O Louis Allis
O Parametrics

O Reliance Electric

O Siemens-Allis

O Winco

SERVICES:
O

O

o

o

o
/~\
\J

o

o

o

0

AC/DC Motor Repair
Form Wound Coils

Dynamic Balancing
Metallizing
AC & DC Drive Repair
Babbitt Bearing Rebuilding
Dynamometer Testing
Pump Repairs
Complete Machine Shop
Vacuum Pressure Impregnatior

MOHLER ARMATURE & ELECTRIC, INC. • 2355 Eby Road • Boonville, IN 47&
24 HOUR EMERGENCY SERVICE

CALL TOLL FREE 1-800-258-5258 • IN INDIANA CALL (812) 897-2900
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Pettibone pumps perform
for you in abrasive materials

applications.

Pettibone pumps are built for durability and reliable perfor
mance in abrasive materials dredging operations. Durability
from the exclusive Diamond Alloy metal which resists abra
sion and high impact (650 Brinell; 80,000 to 100,000 psi tensile
strength). Reliable performance developed through over 100
years of service to pump users around the world.

When you need to perform on a dredging job, you need
pumps you can depend on to perform for you. You can
depend on Pettibone pumps.

•3 to 24 in. (7.62 to 60.96 cm)
•300 ft. head (91.44 m)
•200 to 50,000 gpm (756 to 189,036 l/m)
•Custom packages — pump built to your
specifications with drive, prime mover and base

For fast service, call toll free 1-800-323-2140
(In Illinois, call 312-399-1550)

PETTIBONE

Performs. So you can, too.

Pettibone Corporation
8430 W. Bryn Mawr Avenue • Chicago, IL 60631 U.S.A.

Telex 6871484 (PETTICO)

III



AJAX

AJAX ENGINEERING CORPORATION
P.O. Box 409 • Phone 618/269-3115 • Shawneetown, Illinois 62984

MACHINING AND REBUILDING
OF MINING EQUIPMENT

• Component Remanufacturing
• Major Weldment Repair and Remanufacture
• Complete. Machine Remanufacture
• Located in the Illinois Coal Basin

• Serving the Industry Since 1964

JEFFREY Authorized OEM Rebuilder

KLEIN ARMATURE WORKS, INC.

Rewinders and Rebuilders of Electrical Equipment

Manufacturers of

Armature and Field Coils, Brushes and Bearings

Armature and Machine Shafts

DIAL 532-1951 CENTRALIA, ILL.
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H4VI HalesCompazine

A RELIABLE SOURCE . . . SINCE 1916

FOR MINING, CONTRACTOR & INDUSTRIAL

EQUIPMENT

DISTRIBUTOR FOR

QUALITY REPLACEMENT PARTS

AMERICAN MINE DOOR PRODUCTS

B. P. TRACY CO.

OHIO BRASS PRODUCTS

HENDRIX BUCKET PARTS

PAGE BUCKET PARTS

H & L TEETH

BRODERICK & BASCOM ROPE CO.

CONVENIENTLY LOCATED AT

WEST FRANFORT, ILL.

Area Code 618

Phones 932-3121 and 932-3122

MADISONVILLE, KY.

Area Code 502

Phone 821-2068

DANVILLE, ILL.

Area Code 217

Phones 446-7770 and 446-7771

HILLSBORO, ILL.

Area Code 217

Phones 532-6131 and 532-6132
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TONNAGE moved

is the only
true measure of

wire rope value.
Unless you now measure wire rope
life in terms of production, you
really do not know whether
Leschen Red Strand will produce
more for you.

One of our technical service

engineers will gladly set up a
system for measuring rope life
in work performed —so you can
compare Leschen for yourself,
on your machines.

For nearly a century. Leschen
has helped wire rope users
achieve greater return on their
wire rope investment. To find

out how. just call a sales
office listed below, or the
Home Office in St. Joseph,

Missouri.

H^d-Slrand WIRE ROPE

LESCHEN WIRE ROPE COMPANY
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Chicago 312/543-3133
St. Louis 314/426-0710

St. Joseph 816/233-2563



* Serving mines, power plants & industry

* All types of weightometer belts

* Fabricators of molded & cleated belting

* Complete field & shop vulcanizing

* Pulley lagging — shop & field

* Distributors of Minet, Rema & Gaco

* Fully insured

Bi-Stote Rubber inc.
P.O. BOX 9440

ST. LOUIS, MO 63117

314-781-2704
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Krebs Cyclones
for lowest:

Your coal washing costs can be
reduced with Krebs Cyclones because of:

• u

Krebs Cyclones are sectionalized and
have lield-replaceable liners.

Krebs' involuted

leed entry
Typical leed entry

KREBS CYCLONE DESIGN

Abrasion resistant liners protect the
metal cyclone housings. Both are
sectionalized for fast, inexpensive
liner replacements. Krebs'
involuted feed inlet reduces

turbulence to lengthen inlet head
liner life.

MATERIALS OF
CONSTRUCTION

Interchangeable Urane®, ceramic
and rubber liners fit most housing
sections. Krebs ceramic liners for

all sections are used for severe

applications.

CUSTOMER SERVICE

Krebs Engineers can usually fill
parts orders from stock without
delay. You can avoid downtime and
temporary repairs, and you don't
need a large inventory of spares.

Call or write lor more information.

KREBS
ENGINEERS

1205 Chrysler Drive
Menlo Park, CA. 94025
(415) 325-0751/Telex 34-8403
Cable: Krebsengrs-Menlo Park
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THE FUTURE IS COAL

The World will place high demands on the Coal Industry
for its future energy needs ! ! !

*j8"fe BEARING HEADQUARTERS CO.
A HEADCO COMPANY

WITH 39 LOCATIONS IN MID-AMERICA

Will be here to help the Mining Industry meet

those demands with a complete line of

BEARING AND POWER TRANSMISSION EQUIPMENT

We can supply from Stock . . .

Bearings - Power Transmission Equipment . Bearing Assessories

Bearing Materials • Conveyor Equipment Components

Hose • Lubricants and Lubrication Equipment - Packing Materials

—Complete Machine Shop Services—

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

ILLINOIS

Decatur

A,ton (217)422-9566 Mt. Vernon
(018)462-0063 (800)942-8100(111 only) (618)242-7494

(800) 642-5530 (111. only) "' (800) 642-3358 (111. only)
MISSOURI

St. Louis

(314)432-0700

(800) 392-1150 (Mo. only)

INDIANA

Kvansville Indianapolis Jeffersonville
(812)423-5615 (317)545-2411 (812)282-6911
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"Put the

STAMLER >

on the ROCK JOB.. M

.... because STAMLER doesn't build fust a

feeder-breaker. We design, build, and custom-
apply what has become a true mobile primary

crusher with surge capacity and ratioing ability.
We know that even miner coal isn't clean coal,

that even with the best mining conditions there's

often tough shale and rock . . . sometimes totally

unexpected. That's why Stumler develops more
pure breaker force per inch of machine height
than any feeder-breaker on the market and that's
why the total unit is "balanced" to |>crform under
the toughest of mining conditions.
ASK THE MAN WHO OWNS ONE. or call us

for the facts ....

The W.R. STAMLER CORPORATION

MILLERSBURG, KENTUCKY 40340

Telephone 606/484-3431 Telex 21-8481

IS



HEWITT-ROBINS
• Vibrating Feeders
ELIPTEX Bheavy-duty standard
and custom-designed feeders

• Vibrating Screens
• VIBREX " inclined, • ELIPTEX"
horizontal, • GYREX" 4-bearing
inclined, D hot sinter, • extra-heavy-duty
scalping and • custom-designed screens

• Coal Processing Equipment
• ELIPTEX" dewaterizers, Dcoal
crushers, and • portable coal crushing plants

• Car Shakeouts
• Heavy-duty cartop shakeouts and
• limited-duty trackside shakeouts
for coal, ore, and chemicals

• Crushers and Plants
• Jaw, • cone, D impact, • hammermill, and
• roll crushers and • portable crushing plants

For more information, check appropriate boxes,
clip ad, and send to:

[B HEWITT-ROE
utton Crushing & Vibrating Equipment

P.O. Box 1481, Columbia, SC 29202
803-788-1424

202 rt
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Marathon Industries Inc.

50 YEARS OF EXPERIENCE
IN SERVING THE MINING INDUSTRY

REPLACEMENT PARTS FOR

UNDERGROUND MINING EQUIPMENT

JOY, LEE NORSE, S & S, JEFFREY, STAMLER, FLETCHER,
LONG AIRDOX, GALIS, NATIONAL MINE

•

KERSEY MFG. CO.

ANSUL SYSTEMS & FIRE EXTINGUISHERS

ESSEX & OKONITE CABLE & LARIBEE CABLE

KENNAMETAL & CARBOLOY MINING TOOLS

ENSIGN ELECTRIC CO.

RAYCHEM SPLICES

PYOTT BOONE ELECTRONICS

CONAC - GROOVED PIPE COUPLINGS & FITTINGS

DUKANE MINING EQUIPMENT

OHIO BRASS

1110 CASEY STREET

MT. VERNON, ILLINOIS 62864

PHONE (618) 242-2860

tz i

OTHER LOCATIONS

MADISONVILLE, KY KEYSTONE, W VA

JENKINS, KY KIMBERLY, W VA

JOHNSTOWN, PA BRIDGEPORT, W VA

MONTGOMERY, W VA LOGAN, W VA

COWEN, W VA

120



ii.:. CIPS POWERS YOU WITH
• Ilia.'
• Ill"
• II*-
•••— illinoisCoal

The next time you see a coal train, you'll be seeing
a lot more than coal. You'll be seeing jobs and
everything jobs provide. That train represents an
important part of our economy, in the form of fuel for
industry and electricity.

So, imagine a train 400 miles long ... stretching
from Carbondale to Chicago. Forty-thousand cars!
Each holding 100 tons of Illinois coal. That's 4 million
tons. And that's how much Illinois coal CIPS bought
last year to generate your electricity! Coal mined right
here in Illinois.

That's a trainload of commitment from CIPS.
Powering you with Illinois coal.

CENTRAL ILLINOIS .
PUBLIC SERVICE COMPANY
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Go all theway with
Sanford-Day

Line of Products*
Wilh over three-quarters of a century

o( experience in the manufacturing ot
mining equipment, the Sanford-Day
haulage team is delivering its efficiency
at the source, to mines all over America.
Whether you need to transport men.
equipment, coal, ore, refuse—Sanford-
Day will move them fast and safely.

Every piece of equipment we build is
reinforced for extra strength, longer
tasting life, and has more safety fea
tures—to ensure your mining crews
safety. The sturdiness and durability of
our equipment means added efficiency,
higher productivity, and operating
economy, while reducing downtime.

Like our 8-wheel 6-Brake Brakeman
Car, the only completely certified car of
its kind—guarding against runaway trips
at slope mines due to rope breakage or
hoist failure.

Or our Rubber/Rail Car with a capacity
of up to 16 tons on rail, and the car can
be operated by one individual, who can
lift and lock each wheel all in ono
motion.

Our 8-wheel Ballast Car has an 8-10
ton capacity. The car has 3 doors and
they operate manually, with the ballast
levelled in both directions. Also featured

are automatic couplers and twin 4-wheel
trucks.

Or the 4-wheel Ballast Car having a
capacity of 9 to 15 ions, depending on
the height of the car and featuring 4
doors that level the ballast in either
direction.

Along with our Longwall Roof Support
Transport Car, Hoist Retardors, and all
other related mining equipment—all are
designed with Sanford-Day practicality
to stay on the job.

A division ot the

Marmon Group. Inc.
P.O.Box 1511

Governor John Sevier Highway
Knoxville. Tennessee 37901 USA

615/525-6224

8-Wheel Brakeman Car

:<rjrtBgffi-
n **-» • •(*•• 'it- T*—

Rubber/Rail Car

•'7-'

Hoist Rotarder

Longwall Roof Support
Transport Car

rar^s

SANFORD4AY
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EXTERIOR E^ INTERIOR PAINTING

TANKS - SAND BLASTING

FORT PITT

PAINTING CO.

Loukas Mattes Oen'l. (contractor

7702 EDGEWOOD AVE.

PITTSBURGH, PA. 15218
OFFICE (412) 271-1943

WASHING & CHANGE WINDOWS

SMOKE STACKS • ROOF SHEETING

PAINTING • CAULKING

STEAM CLEANING & WATER-PROOFING
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Coal Preparation Plant
Slurry System

Sizes, Comminutes, Beneficiates, and
Dewaters Highly Abrasive Slurry

with Low Down-Time

Warman slurry pumps play an important
role in the operation of a 600 ton per hour
West Virginia metallurgical coal prepara
tion plant. Comminution, beneficiation,
and dewatering of the coal rely on a
dependable, maintenance-free series of
rugged slurry pumps. Down-time costs
money and reliable Warman pumps from
3/2 CAH to 12/10 FAM give this plant years
of maintenance-free operation even while
handling highly abrasive slurry.

Contact your nearest Warman representative:

Graham Equipment
P.O. Box 5758
Evansville, IN 47715
(812) 477-1598

Rotating Process Machines
135 West Adams
St. Louis, MO 63122
(314) 965-9009
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W. J. Wadsworth & Associates
546 West Campus Drive
Arlington Heights, IL 60004
(312) 394-4490



Trial PumpOffer
AnotherGood Reason

to ChooseWARMAN
Mr. Ron Westfall, Prepara
tion Plant Manager of
Nemo Coal near Moberly,
MO decided to test our

pump in his application.

A 12/10 STAH ni-hard pump fit
ted with the no flush centrifu
gal seal was installed in July.
1983. replacing a ni-hard side
suction slurry pump. The duty:
RawCoalFeed.

After one year of 24 hour a
day, 6 day a week operation,
we interviewed Mr. Westfall.
The following were his com
ments to key criteria for pump
selection:

Performance—"The Warman
pump has reduced pump main
tenance costs on that service by
90%. Previously, we had to
rebuild the side suction pump
every 2-3 months."
Service—"Excellent service
day or night, and parts delivery
has always been quick and reli
able. Sometimes I've had to call
my Warman rep at 4:30 a.m. to
discuss problems. He's always
been helpful and reliable."

Cost—"The premium on the
initial cost has been more than
justified in the first year of
operation. I especially liked the
Warman trial installation pro
gram — it conveyed the confi
dence that Warman has in their
product."

Summary—"Warman is a step
above. They are professional,
helpful, and do a good job.
Increased production, less
downtime, and reliability. The
men like the pump because it
requires little attention. When
we build another plant, we'll
have Warman pumps in it.
There's no doubt about it.
Warman is the Cadillac of the
industry. They make quality,
heavy-duty pumps and give
good service after the sale.
I feel that Igot my money's
worth. What else can you
ask for?"

For more information on [lie Warman

Test lnst.ill.Hion Program,
call the Sales Department at
|608) 221-2261 and check out the
benefits Warman (lumps have to offer.

WARMAN INTERNATIONAL, INC.
P.O. Box 7610. Madison. Wl 53707

608/221-2261
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Voith Power Transmission Engineering

in Mining Machine Drives

MfllMlll E.':cr:-..-,:.r-,
"-^"A **Hi 1^™ •* Scraperchams SJ'iHfc--

• Steel-plateapron 2ST
conveyors
Piaie conveyors
Cham scrape'
conveyors

H Blowers
Air separators

Tunne'ing machines

Hammer crushers

Jaw crushers
Rotary crushers
Ban mills
Coal crushers

Branch

Office
Locations:

Voith Transmissions, Inc.
6060 Richmond Ave.

Suite 300

Houston, TX 77227
Tel.: (713) 784-8038
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VOITH

*

Bucket wfteel excavators
Bucket wtieel reclaimers

Cenlnlugal pumps
Vacuum pumps
Recirculaling pumps

VOITH
Voith Transmissions, Inc.
6670 Amadora Plaza Rd.

Suite 110

Dublin. CA 94568
Tel.: (415) 829-5651



Bioakors'Cnishers/Cago Faktois/Mixeis/Stacking. Stationary and Portable
Belt Conveyors/Rotating Probability Screens/Static Thickneis/Belt. Plato
and Frame Filler Presses

It would be a lot easier to tell
you about the coal handling

equipment Gundlach doesn't sell.

Gundlach tradition
ally has been
considered a
specialist in
manuiacturing
and mar
ketingcoal
crushers.

And no
wonder—
our experi
ence spans
more than
halia
century.
However.
Gundlach
has

changed.
We now

market a

complete
spectrum

REPRESENTATIVE:

ot coal handling and
processing equipment—

everything lrom plant
ieed preparation to

solids recovery
equipment. One

thing hasn't
changed. We're

as determined as

ever to back our
products with
strong service
and technical

support—
wherever and

y whenever you
need them.

coal handling equipment

T. J. Gundlach
Machine Division

PO. Box 385.

Belleville, IL 62222
Phone (618) 233-7208

C. R. HARTLINE CO., INC.
2121 Lakeview/P. O. Box 541

Madisonville, KY 42431
Phone 502/821-9645
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RUTTMANN COMPANIES

DESIGNERS AND BUILDERS

Of
VERTICAL CONCRETE STORAGE

STRUCTURES USING BOTH SUPFORM
AND JUMPFORM CONSTRUCTION

Serving the coal industry

for over 25 years in the design
and construction of:

R.O.M. and RAW COAL SILOS

LOADOUT SILOS

TRAIN-THRU SILOS

ROCK/REFUSE SILOS

LOWERING WELLS

STACK TUBES

We also specialize in concrete repair, resto
ration, and preservation and are an autho
rized dealer for sales, distribution, and ap
plication of Thermal-Chem epoxy products
and systems

UPPER SANDUSKY, OHIO 43351
P.O. BOX 120 PHONE (419) 294-3842
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NMS is THE Supermarket for Mine Supplies

National Mine Service Company
oilers you one-slop shopping lor all
types ol products used in mining
operations. Stored in 13 mine
supply warehouses in the U.S.. our
computerized inventory covers more
lhan 14,000 ditfereni ilems Theso

products range from lop quality
"bread 'n' butler" items — such

as safety supplies, hand tools,
lamps, brattice cloth, bits, and

r~
National Mine

Service Company

a-
GOON. Bell Ave.. Carnegie. PA IS 106

Phone: 412/429-0800

Over 14,000 items in stock...
and the price is right!

leather work belts — to highly
specialized precision equipment.

NMS is the exclusive supplier ot
Drager rescue brealhmg apparatus
and self-rescuers, Femco'

communications/continuous belt

lire detection/control equipment,

Lume-A-Lite mine lighting systems,
Wheat' electric cap lamps,
NMS 200 Series gas detection
instruments, Rcdbird' conveyor

WAREHOUSES

ALABAMA.Birmingham 1205/822-0320 • COLORADO Guru! Junclion 1303.245-0936.
• ILLINOIS «.' Vernon 1618/244-6C66 • KENTUCKY. Jenkins (606/832-213318
,','ir; •c.-i.- . 502,821-6333 • NEW MEXICO CarliOaO (505,887-95611
• PENNSYLVANIA Indiana [412/349-71001 • UTAH Price 801,637-12841. WEST
VIRGINIA Buckley i3C4,253-7324; Logan(304/946-2361 l.Morgjnroivn (304/296-25171
S Wheeling i304;547-0900) • WYOMING Rock Spnni/S (307/382-97871
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chain, genuine NMS Marietta' and
TORKAR' parts, plus Klockner-
Becorit pans lor longwall mines.

Mine Service is our middle name,

and we'll do whatever it takes —

around the clock — to meet your
requirements.

We 're as close as your telephone
...why not call today?



Manufacturer* Itcprcxvntutirrx

ami Distributors

U L M E R

Equipment Gompany

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
DeZURlKS 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. Entrainment separators and traps
OPW PRODUCTS Products for fluid handling
SELLERS INJECTOR High pressure hot water cleaning devices,
tank cleaners

WATER AND WASTE EQUIPMENT AND DESIGN
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THE BETTER IT WORKS.
The newDeister Suiter Scalper delivers
high profits from low grade feed. By
effectivelyscalping out excess refuse
—before it gets to final cleaning.

Now youcan economically handle
from 35 to 50 tons per hour of minus
T/ minus y% or minus l/\" feeds with
rejects of 30% or more. Extract up to
25 tons of clean refuse per hour as a
spigot product. SUPER SCALPER

Because the cost per ton hour of "s m*4":aM"
rejectdischarging capacity of the Super Scalper isonly
a fraction that of other coal washing devices, die dirtier
the feed, the more you'll save. In money. And increased
cleaning capacity.

Since 1906, the finest coal processing equipment
in the world has had our name on it.

The DeisterConcentratorCompany. Inc., .'*'/ Glasgow Avenue, ftrt ll«™. Indiana 46803,1219)424-5128. Telex22-2428

131



get performance
and value

specify
PYRAMI
PARTS

for mining shovels and rotary drills
PYRAMID is on top with performance, value offering:
PARTS GUARANTEED to meet or exceed the OE
Factory specs (or quality ol material and preci
sion ol dimension.

PARTS with proven reliability, being demonstra
ted constantly in more and more surface mines
throughout the world.

PARTS that intermix with, interchange with, In
stall with and replace OEMparts.

PARTS that cost less than OEM Parts, and usually
cost less than "job-shop" parts.

PARTSshipped when promised Irom the lactory
warehouse and regional depots located in
Cleveland OH, Denver CO, and Hlbbing MN.

PARTS Irom the leading and largest "indepen
dent" engineering and manufacturing com
pany producing crawler and "popular-wear"
parts tor shovels, cranes and drills.

Get PERFORMANCE and VALUE with your PARTS. Call: 216-231-6900

specify PYRAMID PARTS
Dtvvon at Arr*»i(can A*oy Ccp

3000 E 87th Street • Cleveland. Ohio 44104
Phone (216) 231-6900 • Telex 980734
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You know the problems. Now..

what do you
do next?

Get yourself into Coal Mining
magazine.

It's where over 24,600 produc
ers go for problem-solving
ideas. For help in every type
of mining operation...in every
phase.

Using this magazine is next
best to meeting in person with
producers across the U.S.

It's a forum for a give-and-take
' of information. All to help you

J know what you can do about
situations with which you have
to deal.

Write or phone for a free sample
copy. You may qualify for a free
subscription.

Or contact us on how you can tell
producers nationwide about your
problem-solving products
or services.
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300 West Adams

Chicago, Illinois 60606
312/726-2802



ft Mine drainage applications
require pipe that's tough enough to

resist both corrosion and abrasion, M
ADS corrugated
polyethylene pipe
ADScorrugated pipe, manu
factured Irom chemically
inert polyethylene resins, is
durable enough to resist
the abrasion and corrosion
problems typically found in
mine drainage applications
such as sedimentation ponds,
hollow (ill drainage systems,
reclamation projects and earth
filldams. In addition, ADS pipe

is manufactured to with
stand the most severe

loading conditions,
which makes it ideal

for haul road
culverts and sur

face drains.

Designed to fit
every job,

ADS pipe is
available in
sizes ranging

from 3 diameter
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tubing to 24"diameter. Strong
as well as durable, ADS pipe is
available perforated (3"through
15")or non-perforated (all sizes).
And. this pipe is easily off-loaded
and handled, allowing you to
significantly reduce costs. With
lightermachinery and less labor
time required, total installation
costs can be reduced up to two-
thirds.

^£^T!25!2r;i%

REGIONAL SALES OFFICE

P.O. Box 447

Monticello, IL 61856
(217)762-9448

-t-nJ*»i?J»*-'t



NEW

FRO

ctaulic

. . . the leader in new products
for underground, surface
and process mining services

Zero-Flex™ Style 07
Rigid Coupling
• The speed and ease

of Victaulic

with weld-like rigidity
• Sizes 1Vi-24" for working

pressures up to 750 psi

Vic-Boltless™

Style 791 Coupling
• Hinged housing with

single locking pin
assembly

• Sizes 2"-8" for pressures
up to 500 psi

Vic-Ball™ Style 721
Grooved End

Ball Valve

• 600 psi (WOG) working
pressure

• Fast, easy installation with
two Victaulic couplings —
Sizes 1 y2-6"

Vic-Strainer™

Style 730
Grooved End

Tee Strainer

• Fast, easy installation with
two Victaulic couplings

• Lightweight — less than V*
weight of flanged strainers

• Sizes 2 through 12"
available

• Low pressure drop with
optimum cleaning

REGIONAL BRANCH

OFFICE/WAREHOUSE

730 Thomas Drive
Bensenville, IL 60106

(312)595-8310

1681 No. Topping Ave.
Kansas City, MO 64120

(816)241-4521

the
ictaulic

SMStem\A
Victaulic Company of America, P.O. Box 31, Easton, PA 18042 (215) 252-6400
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^^^^^^ MANUFACTURING COMPANY
PROPELLER WALL FANS

• ffTTI GRAVITY ROOF VENTS
III POWER ROOF VENTS

•••• WALL LOUVRES

Manufacturer! Repretentative

4650 WEST 120TH STREET • ALSIP, ILLINOIS 60658

312-371-2260

C. D. WHITTINGTON

President

SISCO SUPPL Y CO.

MINE AND INDUSTRIAL SUPPLIES

Phone (618) 867-2311 or 867-2312

DE SOTO, ILLINOIS 62924
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We've got plenty of good
reasons why CAT equipment

is still the best value . . .

Here's one:

PARTS when you
need them!

CALL TOLL FREE 300/252-8312

CAPITOL MACHINERY CO.
PO BOX 200B • SPRINGFIELD. ILL 62705 • 523-5541

PO. BOX 156 • CMAMFAGN. ILL 61820 • 353- 1671

YOUI1 CATERPILLAR I II Al I I I
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Stephen A. Certh
President

Joe Hawkins
District Sales Representative

we Say: Thanks To All Of Our Illinois Mining Friends

11 S. Kentucky Avenue
P.O. Drawer 4438

Evansville, Indiana 47711
812-464-3901

SERVING

Contractors Mining industrial

CUSTOMERS

Since 1961

Associate our name with
quality products like:

American Mnfg.
Alemite

Crosby Group
Columbus McKinnon

Cooper Group
Coffing Hoist
Clemco

Dixon Couplers
Duff Norton

Eagle

• Gott

• Maklta Power Tools
• Klein

• Lincoln-St. Louis

• Master Locks

• union Twist Drill

• Proto

• Ray-o-vac
• Ridgid
• warren Tool

Wireco
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JEFFREY...
meet our nation's
energy needs.
By developing the machinery that recovers coal for
the production of energy, the manufacture of steel
and for the countless other needs of industry and
business, Jeffrey indirectly touches your life and the
lives of most Americans.

Litchfield Warehouse, Litchfield Industrial Park,
RQ Box 348, Litchfield, Illinois 62056 217 324-5984

JEFFREY Yt'h)J-J-J77§% JE REy mining machinery division
DRESSER INDUSTRIES. INC.

P.O. Box 1879. Columbus.Ohio 43216
Phone: 614 297-3123. Telex: 433-4014
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Gooding's
GotYou
Covered!
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When you need long-lasting
rubber products and skilled
professional service, call
Gooding. We maintain a big
nventory of rugged Goodyear

belting, hose, and hydraulic
hose assemblies —for all your
mining needs. And our expert
technicians can help you with
your design, installation, and
service problems Call Gooding
Gooding's got you covered.

GOODING
RUBBER COMPANY

1200 S Blakely Street
Benton. 111.62812
(618)435-8104

Service is our
first

consideration



MOSSNER BUILDING

ana
nama
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ALFRED MOSSNER COMPANY

I,

137 North
Wabash
AT RANDOLPH

(ACROSS FROM
MARSHALL FIELD'S)

CHICAGO, IL 60602

Telephone:
372-8600

MORE THAN 50
MESSENGERS

Fast one-source
service for all of
your reproduction
requirements
PHOTOMECHANICAL SERVICES
•STAR-REPRO- Drafting -Scissor drafting
Systems—for pin-bar. overlay -Photo drafting
and teamdrafting -PencllToneC- reproductions

•Precision camera work up to -Restorations
48 in. by 72 in.; enlargements -Xerox I860 translucent
and reduction to 10 timos vellum and Mylar interme-

•Expert negative retouching diates. paper printsand
•Contact prints

-Autopositives
•Washoff tracings
• Printed circuit assembly

offset masters

•Xerox 600 enlargements Irom
35mm microfilm

•Xerox 2080 prints—reduced
boards, master plate drawings or enlarged

BLUE PRINTS, WHITE PRINTS, SEPIA
INTERMEDIATES ON PAPER OR MYLAR

SPECIALTY PRINTS FOR PRESENTATIONS

PHOTOSTATS AND XEROX PRINTS

OFFSET PRINTING

•Specification sheets and booklets
•Sales literature
•Stationery and forms
• MAGI-COPY" fast printing service

—ideal for architectural and
engineering specifications

105mm and 35mm MICROFILM SERVICE

DRAFTING SUPPLIES AND FURNITURE

We do it all under one roof.
ALFRED MOSSNER COMPANY• FOR MORETHAN 60 YEARS
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WABCO
®[^K
BOTH!
WABCO builds the right size off-road
truck for your hauling application;
overburden removal, site reclamation or
coal hauling. For top hauling
productivity, see our job-proven
HAULPAK " line of trucks. These trucks
have the traction and durability needed
to keep hauling in all kinds of
conditions yet are economical to
operate. HAULPAK trucks are available
with either a standard body or an extra
capacity coal body, hauling up to 170
tons for fast cycles and increased
production.

170 COALPAK Truck

85D HAULPAK Truck with Coal Body

Si!

120 CT HAULPAK
Bottom Dump Coal Hauler

For larger mining operations, we feature HAULPAK Bottom Dump Coal
Haulers and the COALPAK unitized bottom dump hauler. These units
combine the high capacity and fast unloading time of a bottom dump hauler
with the dependability, great handling, and economical operation of
HAULPAK trucks. Result: lower cost-per-ton coal hauling.

WABCO CONSTRUCTION & MINING EQUIPMENT
DIVISION OF DRESSER INDUSTRIES. INC
2300 N.E. ADAMS ST. P.O. BOX 240
PEORIA. ILLINOIS 61639
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Martin Engineering
to solve your toughest
material flow problems
-Dual TRAC-MOUIMT Conveyor Belt Cleaner—

• Reduces housekeeping by
eliminating carryback.

• Improves conveyor
efficiency by keeping all
conveyed material in the
system.

• Improve conveyor safety by
preventing hazardous
fugitive materials.

BIG BLASTER Air Cannons
1Increase production because
materials flow continuously.
Reduce maintenance costs
because of simplified design
with few moving parts.
Reduce operating costs because
manual labor is eliminated.

T.M. Skirtboard Dust Sealing System

Chicago Vibrator Products, Inc.
8200 S. Archer Avenue
Willow Springs, IL 60480
13121 839-9600

»Reduces housekeeping by
eliminating material
spillage.

»Simplifies maintenance
because adjustment can be
made with the tap of a
hammer.

i Reduces replacement costs
because individual 6 inch
segments are replaced
rather than long strips of
rubber.

All Martin products carry a satisfaction guarantee, including our
complete line of pneumatic, electric, and hydraulic vibrators.

Your Authorized Martin Distributor in Illinois
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Mine & Process Service, Inc.
P.O. Box 484

Kewanee. IL 61443
1309) 852-6529



At Reliance Electric, we're working
closely with mining men to develop
and produce electrical, mechanical
and electronic products that help
meet the need to advance the lead
ing edge of technology In mining
operations.

This meeting of minds results in
products that increase productivity
and dependability even with the

adverse conditions common to the
Mining Industry. Italso helps to im
prove your payback for Reliance
Electric equipment through simpli
fied installation, maintenance and
service.

Our 100-years-plus involvement
with the Mining Industry continues to
grow in both intensity and scope. To
day, products from Reliance Electric -
Reliance: Dodge: Master; Reeves:
Toledo: Kato" and Federal Pacific"
(FPE) - span the spectrum of mining
operations from extraction to load
out.

I44

For more information on our lines
of mine duty products, write
Reliance Electric Company at
24701 Euclid Avenue, Cleveland,
OH 44117, Or, call toll free:
1-800/245-4501. (In Ohio, call
1-800/245-4497.)

RELIANCE ELECTRIC EF

^Registered tradomark ol RelianceElectric Company



The

W. W. Sly Manufacturing

Company

Air Pollution Control

Since 1874

I . —— 1 ——• ' " l ' —71

At Norris Screen & Manufacturing, Inc., we constantly
strive to improve our product before our competition
catches up!

X

NORRIS

CtrctfftudtrCirlNl <0

Phone:

screen W 304/487-2478
& MANUFACTURING, INC. .. Put Norris
81«S.WIckhim.AV Prlnciton.WV 24740 Under Your Product
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AREA 312/433-0776
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ESCO'S WEARCAP KWIK-TIP SYSTEM
MAKES ADAPTERS LAST LONGER
AND REDUCES REPLACEMENT DOWNTIM

Now there's a dependable "insurance policy" available
to protect your substantial investment in tooth adapters
for dragline buckets or shovel dippers.

The Wearcap Kwik-Tip* system offers protection that
gives virtually unlimited wear life to adapters.

A replaceable wear surface
protects adapters.

The key to ESCO'S Kwik-Tip system isthe wearcap
assembly. The summetrical top-and-bottom wearcaps
protect theadapters from the pounding and abrasion
that causes excessive wear.

Kwik-Tip Wearcaps save
time and money.

Welding on wear plates or hardfacing adapters isan
expensive, difficult job. It costs many hours of downtime
and takes strength from the adapter steel.

But ESCO'S Kwik-Tip system
features mechanically
replaceable wearcaps. They
save hours of downtime and
require no special tools for
replacement
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Quick, in-field replacement for
improved availability

Replace wear surfaces quickly and easily.
Top-and-bottom wearcaps slide on to protect the

adapter and are locked into position by grooves. Then
the Kwik-Tip point attaches quickly with two pins firmly
secured by retainer rings.

The assembly produces a positive lock. And you get
additional metal where it counts - of the wear surface.

ESCO metallurgy assures
dependable service.

The components of the Wearcap Kwik-Tip system are
cast in tough ESCO alloys to resist shock and abrasion.

A warranty that says it all.

If a Wearcap Kwik-Tip system breaks before wearing
out ESCO will replace it F.O.B. point of manufacture,
providing it hasbeen properly maintained, only ESCO
parts have been used, and it has not been hard surfaced
or repaired.



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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MINEWELD, INC.
EVERYTHING FOR WELDING

DISTRIBUTORS OF

Lincoln

Victor

Chemtron

Milwaukee Tools

Channellock Tools
AMSCO

LOCATIONS

#9 Judith Lane

Cahokia, IL
PH: 618-332-0595

Benton Ind. Park

Benton, IL
PH: 618-439-9412

1234 Truman

Crystal City, MO
PH: 314-937-4661

636 So. Kingshighway
Cape Girardeau, MO

PH: 314-335-3211

Mineweld, Inc. • Benton Ind. Park • Benton, IL 62812 • Charles E. Casey

Compliments of:

FREDONIA VALLEY QUARRIES,
INC.

Freclonia, Kentucky 42411

Phone 502-545-3351

Serving the coal industry with Rock Dust

land reclamation and water purification

products.
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MERIT
thwdc pcudA &wheel

Qompamp
PARTS • SUPPLIES • EQUIPMENT

for TRUCKS • BUSSES • TRAILERS

1559 So. Wabash Ave. Phone

CHICAGO, ILL. 60605 (312) 427-3788

We're ready to put our
experience up against
your toughest problem.
Over the years Watt Car has developed the skills, manpower
and equipment that makes it a renowned specialist in custom
and sub-contract manufacturing. We've had a hundred years to
study the problems of mine transportation and production. Our
engineering staff is experienced and freely offers this resource
to our clients at all times. Watt Car is known for its cost-saving
and high performance improving suggestions.

In our industry, people make the difference. Our entire staff is
accountable for every job. You'll find us ready and willing to
assist you throughout the project.

the Wan Car & Wheel Co. P.O. Box 71 Bamenille. OH 43713 614/425-1924
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BETTER PERFORMANCE

FINE COALJIG byJEFFREY
Jeffrey's lower cost and large capacity
assure optimal productivity lor your coal
cleaning process Capacities lo 800
TPH can be handled wilh efficient
cleaning ol raw coal down to 150 mesh
Patented controls automatically adjust
to a wide range of ROM feed while
maintaining a consistent clean coal
product. While sizes vary with (he do-
sired capacity, unils are available Irom

Fine Coal Jig manufactured under exclusive license Irom FIVES-CAIL BABCOCK - France

2 5 lo 8.0 meters wide in multiple com
partments up to 6 meters long
Send lor literature to: Jeffrey Manufac
turing Division, Dresser Industries, Inc..
P.O. Box 387. Woodrull. S.C. 29388
In Canada, Jeffrey Manufacturing
Division, Dresser Canada. Inc..
Montreal P.O.
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LOOK FOR
THIS MARK OF
EXCELLENCE

Appearing on
and quality

Peterson Filters

for 35 years.

PETERSON FILTERS CORP.

1948 South 3rd Waet P.O. box 606
Salt Lake City, Utah 84110, U.S.A.
(801) 487-7TO1
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iJ^TI V MM u\§ 11 WK* The Macwhyte Company,
« 0 *^ • . wire rope spe-

mining industry sms.
fol^ m serving all phases

pi ^^««^^MI of the Mining Industry lor over 85 years.
t j\#f*l From ouryears olclose association with

* ^^ ™^* • surface mines. Macwhyte understands the
4fe mt exceptional demands placed upon mining
• • ^% A#j^^jf%l*C!. r°Pes Today, as in the past we can supply
\J+J Jr^H ^#1 l9 awide range of wire rope constructions

M to provide the right combination ot wear
and fatigue resistance, strength, and other properties to meet these unique
rope demands

The wire rope constructions that Macwhyte provides for dragline.
shovel, and processing planl applications are specifically designed for the
types of loading, external wear, bending, and vibrational stresses lhal
these ropes are subjected lo Macwhyte rope is manufactured from the
finest raw materials and fabricated by experienced personnel Product
qualify is continuously monitored during all phases of manufacturing
Macwhyte's product quality and engineering expertise combine to help
achieve the longest possible rope lite.

MACWHYTE' Wire Rope Road, Kenosha, Wl 53141 Tel.:(414) 654-5381
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Precision Pulley
For The Coal Industry

Precision Designed Pulleys, including our
Engineered Class Dual Drum pulleys, are built
to handle the toughest coal handling
requirements. Today, the Coal Industry
demands more than just a quality product. It
demands experienced assistance from project
conception through project start-up. The
Precision Pulley Team meets those demands
with experienced people, a quality product
and dedication to total service. Precision

Conveyor Pulleys are a result of this total team
effort.

Productivity...Performance... Profitability...
It S rreCISlOn. For more inlormolion ploaso contact us at:

Tprehsioii
Box 108,

gy Polla, Iowa 50219

Telephone
515-628-3115
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West Virginia A recognized leader in
the design and instal

€lectpic
CORPORATION

lation of electrical sys
tems and apparatus for

a Salem company coal preparation and
handling facilities,
West Virginia Electric
provides quality work
manship and modern tech
nology throughout each
phase of every project.
An essential element of

this technology is the
supply of computerized
controls and instrumen

tation to assure the

highest degree of
304-363-6900 efficiency.

P. O. Box 1587 • 2011 Pleasant Valley Road • Fairmont, West Virginia 26554

Lincoln Didn't

Sleep Here!
BUT HE WOULD'VE IF HE

COULD'VE.

HOLIDAY INIsftAST
3100 S. Dirksen Parkway
Springfield, Illinois 62703
Phone (217) 529-7171
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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 15 x 9 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 domeitic stoker sires. This
crusher produces a product con
taining no oversize and a small
percentage of fines.

The "S" type crusher for reducing
efficiently R. O. M. or lump to
screenings in one operation. These
crushers were designed to give
constant and continuous opera
tion.

Our engineers will welcome the opportunity to discuss the
detailed mechanics of these units. Put your reduction problems

up to us.

Write For Laboratory Bulletin

AMERICAN PULVERIZER COMPANY
5540 West Park Avenue St. Louis, Missouri 63110
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ARMATURE

REWINDING

flu
., CALL TOLL FREE:

[) I 800-325-3882
MO ONLY CALL COLLECT:

314/429-3131

a RUBBER COMPANY

P.O. BOX 519 • 10950 LINPAGE PLACE • ST. LOUIS. MISSOURI 63166

GOODYEAR ELEVATOR AND CONVEYOR BELT

HOLZ SLIDE LAG PULLEY LAGGING

BUDD CAST NYLON ELEVATOR BUCKETS

PULLEYS, IDLERS, TRACKING IDLERS

REFRASIL NON-ASBESTOS HEAT-RESISTING
CLOTH

ABRASION-RESISTING RUBBER, URETHANE,
UHMW

HOSE AND COUPLINGS

— SERVICE SINCE 1936 —

ELECTRIC MOTOR

REWINDING

^IEfe
ELECTRIC

GILES ARMATURE &ELECTRIC WORKS, INC
Phone 993-2681 Marion, Illinois

MANUFACTURERS OF ALL TYPES ELECTRICAL COILS
CARBON BRUSHES

SIEMENS-ALLIS CERTIFIED SALES AND SERVICE
SYLVANIA (CLARK) ELECTRICAL EQUIPMENT

TOSHIBA CERTIFIED SALES AND SERVICE
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Culligan Depth Filters Make Pumps Last Longer
Coal wash water pumps used in reclaim sys
tems need a lot of protection against the abra
sives that the water picks up. Abrasive par
ticles can wear out gland seals quickly.

Culligan Depth Filters provide this protec
tion. They use several layers of filter media
to handle heavy water filtration loads at flow
rates up to five times higher than conven
tional sand filters. And they do a better job
because they filter throughout the entire filter
bed. This means a minimum of equipment in
vestment and no water waste.

Protect your pumps—and your pocketbook—
with a Culligan Depth Filter. For more in
formation, call Culligan headquarters or your
nearest Culligan dealer.

We Treat
Water Seriously Culligan USA

Northbrook, Illinois 60062

tcl. 312-498-2000

CONVEYOR BELTS
Field Vulcanizing to 84 inches

Hot or Cold

Steel Cord Belt Vulcanizing 84 inches

Pulley Lagging

(w=RIM=R
CONVEYOR SYSTEMS SERVICE

2917 Gladmod / St. Louis. Missouri 63129 / Area Code 314 892-9482
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HowtheMSA
Machine-Mounted
ModelVII
"outthinks
methane
gas.

In years past, MSA has con
tinuously improved its methane
monitoring devices to keep pace
wiili new requirements and new
technology. Now... the MSA
Model VM MethaneMonitoring
System.

The Model VII System is
designed for installation on

continuous mining mac
to monitor the atmosphere at
face of a coal scant. Its rugged
detectorassembly readily mounts
on the front end of the miner,
enabling the system to sniffout
methane gas. And automatically
alerts the mine operator to any
signalfault, line problem,or sen
sor imbalance. A two percent
methane level will also shut
down the miner.

Ik-cause of its unique sig-
naling transmission technique,
signal integrity of the Model VII
is unaffected by contact resis
tance,temperature, andhumid
ity, liven cable resistancedoes
not iiffeet instrument perform
ance or calibration, thus making
it suitable for longwallapplica
tions as well as continuous and
conventional mining.

Lookat the features: Your
choiceofsingle or multiple visual
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indication
modules • Interchangeable
head assemblies • Simple cali
bration• Microprocessor-based
electronics • Simple .Wire-
interconnect that permits easy
change-out of components, and
easymodification orexpansion of
the svstem • Corrosion-resistant
stainlesssteel housings.

For details,call your nearest
MSA branch office toll free at
1-800-MSA-2222 during normal
business hours. Orcontact MSA.
2053Congressional Dr.,West
Plains Industrial Park. St. Louis.
MQ631-K..
•,1,1—I.VOucuhxI idea
li'i>=7-ll.-i,M -I.., :H MSA.



WATSON WOOD PRODUCTS
R. D. »1 • BOX 163 • MANNS CHOICE, PA 15550

RONCLAD

TIES

WITH N0.4 STEEL TIES

MOUNTED ON PREFORMED AND BORED

UNTREATED WHITE OAK OR PRESSURE

TREATED OAK BASES.

3" X 5" BASE

(Phone 814-623-2727)

SQUARE HEAD BOLTS

LOCKED IN GUTTER

STEEL TIE.

OF

BASE

IRONCLAD TIES - - THE MODERN TRACK TOOL

With Ironclad Tics (utilizing trcotcd oak boscsl,
main haulage track is laid quickly, less expensively

and truc-to-gaugc, providing a bollastable, stoblc, long-
life, high-speed haulage road. The secondary haulogc

system using Ironclad Ties with untreated white oak bases will
add the re-use feature without spike-killing and true-gauge loss

attributable to loose spikes in wood tics or bent and clip-sprung
steel tics. Untreated, mountain-grown white oak hos on average

life expectancy of ten years. Ironclad cross tics and turnout tics ore
ovailoblc for oil gauges end rail sections.
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SALES • RENTALS • PARTS • SERVICE

FOR ALL YOUR MINING EQUIPMENT NEEDS

CONSTRUCTION MACHINERY CORP.

Marion, Illinois 62959
PHONE: 618 + 982-2112

ILL. WATS: 800 + 642-6606

Also: Louisville & Owensboro, KY

SCHLITT SUPPLY COMPANY

Your Central Illinois Industrial Distributor for

HAND TOOLS

Channellock, Crescent, Williams
Vise Grip, Wiss, Stanley
H.K. Potter - Bolt Cutters

Rigid Pipe Tools
Lufkin - Weller - Xcelite - Plumb

Berylco Non-Sparking Safety Tools
Bowdill Picks & Sounding Bars

PRECISION MEASURING TOOLS

Mitutoyo, Brown & Sharpe, SPI

CUTTING TOOLS

Carborundum Grinding Wheels
Cleveland & Greenfield Drills & Taps
Nicholson Files & Bandsaw Blades

Adamas Carbide Tools

POWER TOOLS & MACHINERY

Wells & Kalamazoo Saws

Dake Presses - K. 0. Lee Grinders
Rockwell Machinery & Air Tools
Porter - Cable Electric Tools

MISCELLANEOUS PRODUCTS

Alemite Lubrication Supplies
Osborn Brush Products
Loctite, Devcon, Never-Seez
Justrite Safety Cans, Plews Oilers
Wilton Vises & Clamps
Flexco & Clipper Belt Lacing
Equipto & Lyon Steel Shelving
SBS Hand Cleaner & Protective Cream
Rubbermaid Products
Racal Airstream Helmets

Caldwell Springs

SCHLITT SUPPLY COMPANY

Illinois Watts

Springfield Office

800-252-8992

1010 East Adams

P.O. Box 489

Springfield, IL 62705

217-528-4338

929 Lind Street

P.O. Box 3454

Quincy. IL 62305

217-224-2411
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The remarkable
Fosterfro

What makes it
remarkable is all that
comes with it: more
trackwork and accesso
ries, more services than
you'll get from any other
single supplier.

Whether you're
building a railroad or
trying to keep one in top
condition, make Foster
your source for new and
relay rail, spikes, frogs,
switches, turnouts (includ
ing the Foster Standard
Turnout) and pressure-
treated crossties.

Plus accessories
and tools like tie plates,
clips, bolts, levels and
gauges, dollies, push cars,
and many other items.

Since costs are rising
eveiy day, it makes sense
to save money with a
single-source supplier
who can supply you with

J
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everything you need.
Including vital infor

mation like track acces
sory and tool catalogs,
trackwork catalogs, track
maintenance manuals
and our unique Track
Inspection Kit, a manual
for rail sidings that can
help you spot trouble
before it costs you money.

With more than 50
plants and offices through-

?/' out the U.S.A., we're one
Inational source that's also
a local source.

For more informa
tion, contact L.B. Foster
Company, 1111 East
Touhy Avenue, Suite 215,
Des Plaines, IL 60018.
(312) 299-4450.

The right solution
; istheright supplier.

FOSTER
LB.FOSTER
COMPANY



Bucyrus-Erie shovels, drag ines,
and blast hole drills . . . best

choice for dependable, profita-
ble performance among mining
men throu ghout the world.

Bucyrus-Erie Company
South Milwaukee, Wisconsin
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when you put Bowdil Bits

in a Bowdil Chain

you find your greatest economy.

74. BOWDIL CO.

164

P. O. BOX 470

CANTON, OHIO 44701

Ph. 216/456-7176



QUALITY HYDRAULIC

GEAR PUMPS

AND

MOTORS

NEW GEAR TYPE PUMPS AND MOTORS ARE BUILT AT OUR MIDWEST

FACILITY. WE WILL BUILD TO YOUR SPECIFICATION OR TO MEET
THE REQUIREMENT OF YOUR APPLICATION.

REPLACEMENT HYDRAULIC GEAR PUMP AND MOTOR PARTS ARE

AVAILABLE FOR YOUR ON SITE REBUILD SHOP. WHOLE UNIT

ASSEMBLY OR GENUINE REPLACEMENT PARTS ARE ALSO AVAILABLE

FOR MICO HYDRAULIC BRAKES AND MASTER CYLINDERS NOW ON

NEARLY ALL UNDERGROUND EQUIPMENT.

DISCUSS THE OPTIONS WITH US ... WE WILL PROVIDE YOU WITH

MONEY SAVING QUALITY PRODUCTS AND TECHNICAL SERVICES.

flliCO
underground
TO MEET SECTION 75-523-3
OF THE FEDERAL REGISTER.

WE ALSO REBUILD:

HYDRAULIC GEAR PUMPS & MOTORS

HYDRAULIC SECTIONAL VALVES & CYLINDERS

HYDRAULIC BRAKES & MASTER CYLINDERS

REBUILT TO APPLICATION REQUIREMENTS

LEBCO, INC.
P.O. BOX 656 ROUTE 14 EAST

BENTON, ILLINOIS 62812
PHONE 618/439-6345
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FORMSPRAG WICHITA' SPICER' CON-VEL GERBING' SECO' VICTOR

CLUTCH IT.

I F$5" •
Major papor companies are
switching to Wichita EP Tension
Brakes to step up production and
Improve accuracy Inpaper slitting.
Send lor details.

—o- .

Q_PTDA

Dana is problem solving
In clutches and brakes.

Dana oilers the widest selection
ol quality clutches and brakes in
the business. From proven names
like Formsprag. And Wichita. With
immediate availability Irom your
Dana distributor.

Dana has the best choices In
clutches and brakes. Overrunning,
Hydraulic. Pneumatic Electric
Magnetic Mechanical. All apply
torque with super precision.
Whether you're dealing with mil
lions ol ibs.-tt in torque load..
or applying torque by the ounce.

II you're developing a new
application or upgrading existing
equipment, your Dana distributor
can solve your problems In more
ways than one. He oilers expert
application assistance. Fast
product availability. Plus a wide

y

range of related power trans
mission components. From Splcer.
Formsprag. Con-Vei. Gerbing,
Victor. Everything It takes to
transmit and control torque.

Let Oana help solve your design
problems. Clulch it with products
Irom Formsprag and Wichita. Call
Dana Power Transmission Sales
toll-lreo lor the name ol your near
est Dana distributor and a copy of
our Clutches and Brakes Catalog,
or use the reader service card.

1-800-343-302?

In Massachusetts, call
617-832-9611

*, •
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Laribee Armaclad
Mining Cable.
We're in the mines to stay!
Nine months ago. we puta theoreti
cally superior rrnrg cab'e to the
final test Underground, in rugged
wording conditions, snaking around
pillars,over gob and coal, through
abrasive rock dust Shrtt after snttt.

thousands of hours of grueling ser
vice Today. Lanbee'sArn-aclad sait-
cured mmmg cables are still there,
and slillperforming like a champ

Just to make sure, we went down
ourselvos tocheck Four and a half

miles from the portal to the face.
in a long -established coal mine
in Southeastern Ohio, near the West
Virginia border Opened in the tote
40s. 'h:s model Appalachian mine
has tDQQn worked continuouslyever
since

We inspected a root bolter, a con
tinuous mmmg macnineanda
shuttle car. pcwerea bv Armacted
round and flat mm ng cables A
mine official and safety office* ac
companied Lanbee's Sales VP Paul

•*-.| nard around tne manes

for mere veers than he cores to
: • '.and Sates Service Manage'

Bob Ogcen [first t me down)

Mine o" ciaH and lanooe Saoi V PaJ feme
|loi ogN) ioMa "wtoM Ou»"9 «-Bpoclon 'cw

For mora information an lanbea'S

qualitymining cobles ana the name
of your locala<$tnbutor. consoles
Son/ico Manager Bob Ogden toll tree

•crtoFpa-nMv'DWoWlIXdOC'alQIOlGCb* U>y*^riQVt9CCrC*0*\
n *>IC L-W1 BOD0?3*"-i and a *fi_»«• car m*w n-m

E.-:-'.thing we saw be'cw and heard
from the m ne*s helped confirm our
v.ew that Armaclad is asgood a
cable cs any ever Dudt. and far bet
ter tnan most We invested m

the firstu S salt-cured mining coble
: • :.•-':. ', ' - ,-,"• :*•.•• v, •

unsurpassed cable Quality at a
(W.*-cct«n~<»ea2J0,V-(»o>^Cop',Cf CXM

a"i'«coc*"vtfijKi«'a-- rr*3*"-'D*"*cr-«"«*abV

pnee the m-ning industry canaffexd.
even in these tcugh times

We're soencouraged, we'ro now
otfenng a fulllino of Armaclad Mine
Power FeederCable m 5.8and 15KV
constructions, m addition to Our stan
dard portable mming cables. It's all
salt-cured, and stocked locally for
mstanl service and delivery

Lanbee Is responsive to your needs,
because we're down there with you.
digging cuilhe coal

Laribee
wire mfg. co.,inc.

101Central Avenue. Faimingdoie. NY11735 (800)645-9622 InNY(516)293 3650
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Density Measurement System
Model 3660

KAY-RAY* INC.

iNDUli«>»l P(*(XI»(OM"iii IOU*-MlNl

A reliabledensity system suitable lor
hazardous outdoor plant areas and
tough process measurements

The lirst truly lield-mountable two
compartment gamma density
transmitter

Authorized Distributor:

PREPARATION SALES, INC
P.O. Box 746 • Nitro, WV 25143 304-755-4374
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Let us prove it.
Contact:

Kennametal Inc.

Coal and Construction Tool Division
P.O. Box 161

Bedford, PA 15522
Phone: 814-623-2711

12KENNAMETAL
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Goodman Experience
Locomotives bached by 80 years
ofmining hnow-how
Ninety-five percent of all miningand tunneling rail haulage needs can
be met by a Goodman locomotive. That's experience. Our locomotives
are not always the lowest priced, but they're the best value now and
for years to come. Historicallythey 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, 4834 S. Halsted St., Chicago, IL
60609 USA Phone (312) 927-7420 Telex: 25-3389.

7993

goodmcsn
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Stearns Magnetics
literature & services
for the coal industry

Stearns magnetics for coal — offer more than magnets and
pamphlets for tramp metal removal, separation, purification and
concentration. You get over a half-century of leadership in
magnetic research, design and application engineering. Plus
extensive lab facilities, consultation and analysis of your
magnetic equipment problems. Magnetic treatmentand testingof
sample material are other Stearns services, resulting in a specific
magnet or magnetic system recommendation. You're invited to
call us at any time.

Bulletin 99 E — gives you a
complete overview ol
Stearns wide variety of
magnets and systems, and
associated services.

Bulletin 1034 — features

suspended separation
magnets with tremendous
magnetic pull on ferrous
material over conveyors,
feeders, chutes, screens.

Bulletin 1042A — Type "LD"
drum style electromagnets for
heavy industrial use. explains
construction, principles of
operation and applications.

itMMCWCI
mmxmwmiomm

Bulletin 2016 — covers Stearns

ceramic wet drum magnetic
separators proven in hundreds
of applications in heavy media
plants.

Bulletin 1025 — discusses

Stearns permanent ceramic
magnet pulleys —guaranteed
permanently magnotic for
lifetimo removal of tramp iron.

IRAMPGARD

Bulletin KO10-
provides information on
Stearns Trampgard metal
detector tor the mining and
aggregate industry.

steams magnetics inc.
a subsidiary of Magnetics International. Inc.

6001 S. General Avenue • Cudahy, Wisconsin 53110 • (414) 769-8000
Telex: 910-262-3125 • Answer Back: Stearns CUDA »875
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Reclamation Services

Unlimited, Inc.
SUE POOLE CARDWELL

President

Our Analytical and Consulting Services are designed
to help meet your compliance needs whatever they may
be — no matter how large or small. (And our staff is
available around the clock.)

Our professional personnel can assist in state and
federal permit application and engineering reports.
Whether you have planning, consultation, testing and
analysis needs, you'll find Reclamation Services is truly
unlimited in its ability to assist you.

12 Hartland Avenue BRANCH OFFICE
MADISONVILLE, KENTUCKY 42431 818 Main Street

Ph. (502) 825-3912 PETERSBURG, INDIANA 47567
(24 Hour Call) (812) 354-6137

COAL DEDUSTING OIL

ANTI-FREEZE OIL

We can supply any viscosity oil to suit your

particular requirements.

24-hour service by transport truck

or

Shipped promptly by rail

CENTRAL PETROLEUM COMPANY

Box 506 (618) 532-5645

CENTRALIA. ILLINOIS 62801

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

zlk
since isoe

• COAL SAMPLING AND ANALYSIS

• COAL WASHABILITY REPORTS

• PREPARATION PLANT PERFORMANCE TESTS

A COAL CARBONIZATION ASSAYS

A ENVIRONMENTAL TESTING

OVER 40 BRANCH LABORATORIES THROUGHOUT

THE UNITED STATES AND CANADA

IN THE ILLINOIS, INDIANA AND KENTUCKY AREAS:

South Holland, IL Beaver Dam, KY Henderson, KY
(312)264-1173 (502)274-9621 (502)827-1187

MIDWEST ELECTRIC
Serving the Mining Industry LUith Quality Electrical Products

New Rt. 13 W. • Marion, IL 62959 • 618-997-5602
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Spliring-
we've madeit
simpleagain.
Why is the Plytuff SLEEVELESS splice so popular? Because with it, splicing is
actually simple again ...

• No stubborn sleeve to hang up during installation,
• No confusing gimmicks, sticky adhesives or open flames,
• The PTCS Sleeveless is MSHA accepted as a

PERMANENT splice,
• One Size Kit is all most mines need to fill all trailing cable

splicing needs, up to 4 conductor 4/0!
• Avoid costly resplicing of large multi-conductor trailing

cables when only one phase needs to be spliced—it's
easy with the PTCS sleeveless, permanent splice kit,

Nicks and tears on trailing cable jackets are no match for the Plytuff PJRK-1 Jacket
Repair Kit. . .

• Very economically priced
• MSHA accepted for jacket repair applications.
• So versatile that one kit fulfills jacket repair needs for any

size trailing cable!

Plytuff MSHA-Printed Plastic Tape is now available as a truly ALL-WEATHER, UL
approved all-purpose mining tape ...

• Flame, abrasion and oil resistant,
• Excellent dielectric strength with strong adhesive

backing.
• New field proven 7-mil thickness for tighter wraps and

U^^^^H lower profile1

Plymouth
• +fInsulating Products

Plymouth Rubber Company. Inc. Canton. Mass. 02021
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WOODRUFF SUPPLY CO.

INC.

Benton, Illinois Nadisonvilie, Kentucky
(618) 439-9451 (502) 821-3247

Aeroqulp Nose & fittings Plastic Pipe & fittings

hand-It Strapping Material Plymouth Tapes

how Saws & hladcs PTC Link Belt Roller Chain. Shuttle Car

J.B. Braswcll U-Joints feeder Breaker. Owens 6e Stamler

Brown Plastic Brattice PVC Pipe fittings

Chain Moist Red Oxide Paint

Chalk '888 Rome Mining Cable

Clevis Grab Hooks IX Slip Hooks. Etc. Rope Dogs - % -Y.'

Connecting Wire IX Shot lire Cable Safety Cans — 5 gal.

Crosby Rope Clip's. Etc. Security Light — Quartz 6e Mercury

Discharge. Suction IX Rock Dust Hose- Shawmut fuses

Distilled Water Skirt Board Rubber

Dixon Valve 6e Couplings "SO" Cable

Drinking Water Stainless Worm Clamps

Dust Bags, Powder 6e Tools Bags Steel Pipe - Grooved 6C Threaded

Electric Chain Saws Steel Shelving 6e Bins

Electrical Cable Cutters Tcmpleton Renly Mechanical IX Hydr. Jacks

Electrical Connectors Track Bolts 6e Spikes

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

Gustin Bacon Mechanical Pipe fittings Turnbuckles

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

Lighting — Mine Machine Headlight Union Shuttle Car 6e feeder Chain

Mechanic Wire Water Dummy filler Guns

Metal Drain Pipe- Wayne Sump Pumps

Mine Rewire Cable SR Wellman Clutch Disc

Mine Spray Hose West Virginia Armature Company

Mine Vent Tubing Westinghouse Light Bulbs

Mining Machine Parts, Inc. Whitney Blake Telephone Cable-

Haphtha Wire Rope

Panduit Electrical Connectors Wire Tic

Plastic Drain Tile Wood fiber

Plastic and Jute Brattice ZEP Hand Cleaner

Vernon lice. Sales Representative of Illinois

MAHUPACTURERS Of:

Shuttle Car. feeder Breaker Plights

Rite Crete Products — Mine Sealent Products
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MineFlexl
single-unitbelting

lor tension ratings
up to 550 piw.

MineFlex II
double-unitbelting

for tension ratings
up to 1500 piw.

Underground miningdemands the toughest
conveyorbelting made.
Cambridge Coal chose MineFlex!
In underground mining, the entire
operation comes to a halt if the con
veyor breaks down. So the belting must
meet tough specifications. It must be
flexible enough to run over small pul
leys and strong enough to resist rip
ping, tearing and impact damage.
That's why the Cambridge Coal Com
pany chose Uniroyal MineFlex belting.
It has a balance of performance proper

LOOK TO UNIROYAL
Conveyor Belling Customer Service Center:
Phone 800-537-4483

177

ties that results in a belt which delivers

lower cost per ton carried, giving you
the best value for your conveyor belt
dollar.

MineFlex meets the fire resistance

standards of the U.S. Department of
Labor, Mine Safety and Health Ad
ministration (MSHA) and bears the ac
ceptance designation: Fire-Resistant
28-5. Oil-resistant covers available.

Uniroyal Industrial Products
Middlebury, CT 06749



178



Sad

BRODERICK& BASCOM
has the wire rope, mining specialists
and capability to set new records at
your mine. One call gets it all!
Major mining companies recognize Broderick &
Bascom as the leading manufacturer of large diam
eter, high performance wire rope. There are four
solid reasons why POWERSTEEL® and YELLOW
STRAND® work better, harder and longeron your
equipment.

1. Over 95 years of wire rope specialization and
craftsmanship.

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

3. Experienced field application specialists
available any time.

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

tributors.

Ready for less downtime . . . fewer rope replace
ments ... longer rope life on your equipment? Call
today and discover how our unlimited wire rope
capabilities can set new records at your mine.

BRODERICK & BASCOM ROPE CO.
WIRE ROPE /SLINGS

RTE. 3/OAK GROVE INDUSTRIAL PK./SEDALIA, MO SS301/818-827-3131

o... o— AVmsted
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NttU
Heavy Medium Cyclone

Roberts & Schaefer Company and Coors
Porcelain Company have combined their ex
pertise to produce the RSC line of ceramic
lined cyclones. The RSC cyclones are avail
able in Heavy Medium, Classifying, and
Water Only models, each designed to meet
the demanding requirements of the coal
preparation industry.

Model RSC cyclones allow you to up-grade
marginal coal seams to premium quality by
removing pyritic sulfur and other ash form
ing minerals. Consistent accuracy in separa
tion enables recovery of coal otherwise lost
in other processes, resulting in an improved
product yield.

The standard cast ceramic liners are Coors
SCNB-15 Silicon Carbide. Optional Coors
AD-90 Alumina Ceramic is available to com
bat extra abrasive wear.

Planning to improve the efficiency of your
operation? Specify Model RSC Ceramic Cy
clones for value + performance.

ROBERTS &,SC^EFEfl"

t<xMt
, i •
.CERAMICS*

ROBERTS & SCHAEFER COMPANY
120 S. Riverside Plaza

Chicago, IL 60606
Ph. 312/236-7292

COORS PORCELAIN COMPANY
600 9lti Street

Golden, CO 80401
Ph. 303/278-4000
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QUALITY _ ^^^ SERVICE

HAHN INDUSTRIES
MINE AND MILL SPECIALTIES, INC.

P.O. BOX 388 • BOGOTA, N.J. 07603-0388

WE SERVE THE MINING INDUSTRY

DIODES - SPRAY NOZZLES - SCR DEVICES

A QUALITY PRODUCT IN A MEDIUM PRICE RANGE"

PLEASE CALL COLLECT: (201) 343-0200

lUIIIIII

STRAEFFER
Sales & Service, Inc.

PUMPS, WATER &
SEWAGE SYSTEMS

The Most Complete Line of Pumps

Serving The Coal Industry For 17 Years

Evansville, Indiana - 812/476-3075
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JOHN BENSON

ELECTRIC COMPANY

Formerly Benson-Wilimzig, Inc.

Westinghouse
Authorized

Distributor

Electric Motors

and Controls
Transformers
Switchgear

FURNAS

Electric Motor Controls

Motor Control Centers
Drum Controls

Pressure Switches

1708 N. 8th Street (314) 421-1200 St. Louis 63102

YOU GET SUPERIOR SERVICE FROM
SUSMAN'S SUPERIOR BRAND WIPERS

Guaranteed Sterile—All Susman wiping
rags are washed and sterilized in our own
sterilization laundry. Wipers aro cut to use
able size and metallic substances are re
moved for safe usage.

Immediate Service —All orders are filled
within 24 hours or faster when necessary.
Our central location gives you the fastest
truck or rail service possible.

We Pack To Your Specifications-Super- led. . . 3144214487.

ior Brand wipers are available in new easy to
stack cartons in 5, 10, 25 and 50 pound sizes
and bales from 100 to 1,000 pounds. Orders
of 250 pounds or more are shipped prepaid.
We've been in business over42 yearsserving
all kinds of industry throughout the United
States.

Your inquiries are invited. Adequate samples
furnished on request. Wire, write or call col-

i-OAirr

SUSMAN WIPING MATERIALS COMPANY, INC
420 East Do Solo Avenue

St. Louis, Missouri 63147

Manufacturers of Sterifizod Wiping Cloths • New and Reclaimed Cheesecloth
Remnants • Waste • Specialties

Mill Ends
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Available in both ferrous and non-ferrous!

"Vincent WbBUa
A DIVISION OF RIO ALGOM INC.

IfiticenL
SCREW it BOLT COMPANY

AUGUSTA. GA. 30903
P.O. BOX 1956

A/C 404-722-7715

WATS 800-241-3004

GREEN BAY. WISCONSIN 54304

970 ASHWAUBEN0N STREET

ST. LOUIS. MISSOURI 63177
2150 SOUTH S9TH STREET

P 0. BOX 7138
A/C 314-645-1500

WATS 800-392-4727 (MO)

WATS 800-325-3194 (OUT STATEI

MINNEAPOLIS, MINNESOTA 55414
724-24TH AVE. S E

A/C 612-378-1131

WATS 800-562-1202 (MNI

WATS 800328-7772 (OUT STATEI

LITTLE ROCK. ARKANSAS 72206
8909 FOURCHE DAM PIKE ROAD

A/C 601-374-6081

WATS 800482-9614 (ARKI

WATS 800643-9764 (OUT STATEI

CEDAR RAPIDS. IOWA 52402
1100 SHAVER ROAD N.E.

A/C 319-386-6251

WATS 800332-5471

CHARLOTTE. NORTH CAROLINA 28206

627 ATANDO AVE.

A/C 704-372-9900

WATS 800432-6238 (NCI

WATS 800-4386914 (OUT STATEI

THE MOST COMPLETE FASTENER STOCK IN THE NATION

— Over 25,000 different kinds of fasteners on the shelf plus
your best source for any special design fastener!

EJTABOR MACHINE

"The Vibrating People"

MANUFACTURERS OF VIBRATING SCREENS AND RE

PLACEMENT PARTS FOR ALL TYPES OF VIBRATING

SCREENS.

Box 3037. Blucwcll Station
Blucfield. W. Va. 24701

304-327-2431
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WITH TISON & HALL'S

& Groove
block

Phone 253-7808-253-7645

Manufactured By:

Tison & Hall Concrete Product
210 N. COMMERCIAL

HARRISBURG, ILLINOIS 62946

(WEIRCOI
^ 19:50 —-^

Underground and Surface Mining,
Geology, and Explorations, Coal
Preparation, Coal Utilization,
Mining Feasibility Studies, Coal
Procurement Studies, Economics
and Valuations

AYAIN
*—ihsj:}—'

A\AI.\ WEIRCO

Engineering, Construction,
Design/Build, Project Manage
ment, Mine Permitting, Environ
mental Studies, Photogrammetry

PAUL WEIR CO.WI'WV
A Company ol Tho C T. Main Corporation

20 N. Wackor Drive, Chicago, Illinois 60606
Telephone: (312)346-0275 Telex: 25-4231



ROME CABLE

CORPORATION

4700 West Lake St.

Melrose Park, IL 60160
312/344-5442

E. H. Linhardt

Box 1426

Maryland Heights, MO
314-878-4220

63043

HEADQUARTERS - P.O. BOX 71, ROME, NY 13440

185



INDEX TO ADVERTISERS

A

Adalet-PLM Products Division 17

Advanced Drainage Systems, Inc 134
Air Filter & EquipmentCorp 12
Ajax Engineering Corp 112A
Alsip Industrial Products 136A
American Mine Tool Div. GTE 14

American Pulverizer Co 156

Anixter Brothers, Inc 20

Apache Hose & Belting. Inc 6
Arneson Timber Co 10

Arnold M. Rose Co., Inc 108

Associated Supply Co 78B
Austin Powder Co 93A

B

Baker-Bohnert Rubber Co., Inc 16

Michael Baker Corp 61A
Barrett, Hacntjens&Co 103
Bearing Headquarters Co 117
John Benson Electric Co 182A

Berry Bearing Company 2
Birmingham Bolt Co 48
Bi-Statc Rubber, Inc 115

BixbyZimmer Engineering Co 2IB
The Bowdil Co 164
Brad Ragan, Inc 57B
Brake Supply Co.. Inc 32
Bridon American Corp II
Broderick & Bascom Rope Co 179
Bruening Bearings. Inc 76A
Bucyrus-Erie Co 163

C

Capitol Machinery Co 137
Celtite, Inc 13
Central Illinois Public Service Co 121
Central Illinois Steel Co 86A
Central Iron & Metal Co 64A
Central Petroleum Co 1V3B
Centrifugal & Mechanical Industries, Inc 44
Century I lulburt Inc 1
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Chicago Vibrator Products. Inc./Mine & Process Services. Inc. ... 143
Cincinnati Mine Machinery Co 40
Coal Age 28
Coal Age Service Corp 82A
Coal Mining & Processing 133
Columbia Quarry Company 62A
Columbia Sieel Casting Co.. Inc 72
Commercial Testing & Engineering Co 174A
Conoco Inc 19

Construction Machinery Corp 161A
Continental Conveyor & Equipment 30
Courson Coring & Drilling 55B
Cross Manufacturing Co 9
Culligan USA I58A

I)

Davis Instrument Manufacturing Co.. Inc 57A
Decatur Industrial Electric 84

The Deister Concentrator Co 131

DuPont Co 50

Duquesne Mine Supply Co./Dukane Mining ProductsGroup 105B
DuQuoin Iron & Supply Co 46
Duraline, Inc 76B

E

Edward Fischer Co.. Inc 64B

Engineered Industrial Equipment Co 96A
Ensign Bickford Co./Blasting Products Div 3
Eric Hcilo Co 99B

EscoCorp 147
Eskena/.i & Farrell Associates 101A

Evansville Electric & Manufacturing Co., Inc 15

F

Fabick Machinery Co 78A
FairmontSupply Company 36&37
The Falk Corp 34
Farrar Pump& Machinery Co 59B
J. II. Fletcher & Co 53

Flexible Steel LacingCo 22
Ford Steel Co 55A
Fort PittPaintingCo I8&123
L. B. FosterCo 162
Fredonia Valley Quarries. Inc 149B
Frontier-Kemper Constructors. Inc 66A
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G

Gaulcy Sales Co 7
General Kinematics Corp 41
Georgia Iron Works Co 25
Giles Armature & Electric Works, Inc I57B

Gooding Rubber Co 140
Goodman Equipment Corp 171
T. J. Gundlach Div./Rexmond Inc 127

Gunther-Nash Mining Construction Co 92B

H

Halm Industries Mine & Mill Specialties, Inc 181A
W.M. Hales Co., Inc 113
Hanson Engineers Inc 94A
Heath Engineering Inc 38
Hclwig Carbon, Inc 65A
Hendrick Manufacturing Co 49
Henncssey-Forrestal Machinery Co 26
Hewitt-Robins 119

Heyl & Patterson Inc 24
Hicks Oils 42

Himelblau, Byfield&Co 82B
Holiday Inn-Springfield East 155B
Huwood-Irwin Co 60

Hydraulics, Inc 96B
Hydro-Power, Inc 92A

I

Illinois Air Products, Inc 56

Imperial Oil & Grease Co 80
Industrial Electric Supply & Motor Repair 58
Industrial Process Equipment Co 89B
Ingcrsoll-Rand Mining Machinery 74
111 Royal Electric Division 45

.1
Jake's Tire Co 104

Jeffrey Manufacturing Div./Dresser Industries, Inc 151
Jeffrey Mining Machinery Division 139
JennmarCorp. of Illinois 68&69
Joy Manufacturing Co 54

K

Kamsco, Kaskaskia Mine Service 93B

Kanawha Manufacturine Co 29



Kanawha Valley Scale Service. Inc 43
Kay-Ray. Inc.. Preparation Sales 168
Kennametal Inc '69
Jack Kennedy Metal Products Buildings Inc 27
Kerco, Inc 7IA
Kicfcr Electrical Supply Co 52
Klein Armature Works. Inc H2B
Krebs Engineers '' 6

I.

Laribee Wire Manufacturing Co.. Inc '67
Lebco. Inc I6S
Lee Supply Co.. Inc 7()
Leschcn Wire Rope Co "4
Lively Manufacturing &Equipment Co 21A
Long-Airdox Co
A. Lucas& Sons I(),)

M

M.A.T. Industries. Inc 61B
Macwhyte Wire Rope Co '"
Mahoning Paint Corp 91B
Mainline Power Products Co.. Inc 94B
Marathon Industries Inc '-"
The Mario Co., Inc 59A
McJunkin Corp
McLanahan Corp
Memco. Inc.. Div. Mine Equipment Co
Merit Truck Parts & Wheel Co I5()A
Michigan Industrial Hardwood Co 9,A
Midco Sales &Service 86B
Midway Equipment. Inc 1()- A
Midwest Electric of Illinois. Inc I74B

S7
Milltronics Inc

MineSafety Appliance Co '
The Mine Supply Co 148
Minesafe Electronics

Mineweld, Inc 149A
Mississippi Lime Co
Mohler Armature & Electric. Inc 'l()
Monogram/Natco 1(I7B
Alfred Mossncr Co 141
Mt. Vernon Industrial Electric
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N

Nate Perrinc Sales Co 3j
National Mine Service Co 129
NaylorPipeCo 98
Norfolk Southern Corp 90
Norris Screen& Manufacturing Co 145B
North Alabama Fabricating Co., Inc 95

O

Oberjuergc Rubber Co 157A
The Okonite Co 106

P

Page Engineering Co 81
Pattin-Marion. Division Eastern Co 8
Pcabody ABC (American Brattice Cloth) 73
PemcoCorp 170
Pcnnzoil Industrial Sales 79
Peterson Filters & Engineering Co 152
Henry A. Petter Supply Co 33
Pettibone Corp 11 j
Plymouth Rubber Co. Inc 175
Power Transmission Sales, Dana Corp 166
Precision Pulley Inc 154
Purcell TireCo 89A
Pyramid Parts, Div. American Alloy Corp 132

R

Rcaco Battery Service Corp 713
Ready Drilling Co 6">B
Reclamation Services Unlimited, Inc 173A
Reliance Electric/Industry Marketing 144
Rimpull Corp m9A
Roberts &Schacfcr Co 4 5&180
Roland Machinery Co 178
Rome Cable Corp I85A
Ruttmann Companies 170

S

Sanford-Day/Marmon Transmotive 122
Saturn Machine &Welding Co., Inc 107~a
Schlitt Supply Co igig
J. Schonthal &Associates, Inc I46
Sehroeder Brothers Corp I()m
ScmC0r '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 75A
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Siemens-Allis, Inc 65B
Sisco Supply Co 136B
Sligo, Inc 63
W. W. Sly Manufacturing Co I45A
TheStamlerCorp 118
Stan The Tire Man Inc 99A

Steams Magnetics Inc 172
Stcclite. Inc 83
Straeffer Sales Co 181B
Susman Wiping Materials Co 1S2B

T

Tabor Machine Co 183B
Tison & Hall Concrete Products 184A
Tri-State Maintenance and Repair 109B
Truck &Mine Supply. Inc 138
Tunis Coal Co 67
C.E.Tyler, Inc. Screening Division 85

U

Ulmer Equipment Co 130
Uniroyal Conveyor Belting '77
United Graphics, Inc '83B

V

Valley Electric Supply 66B
Victaulic Companyof America ' '•'"
Viking Chain. Div. North Star Casteel Products, Inc 102
Vincent Metals. A Div. of Rio Algom Inc I83A
Voith Transmissions. Inc '-"

W

WABCO Construction and Mining Equipment 142
Warman International. Inc I24&125
Watson Wood Products 16°
Watt Car & Wheel Co 150B
Wedge Wire. Div. ofC.E. Tyler. Inc 75B
PaulWeirCo I84B
Werner Conveyor Systems Service. Inc 158B
Wescott Steel Inc

West Virginia Electric Corp 155A
Woodruff Supply Co.. Inc 97&176
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