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PROCEEDINGS OF

THE ILLINOIS MINING INSTITUTE

Fighly-Niiilli Annual Meeting

Springfield, Illinois

Thursday and Friday. October 22-23, 1981

OPENING SESSION

The opening session of the 89th Annual Meeting of the Illinois Mining
Institute convened at 2:20p.m., 'Thursday, October 22 in the Lincoln Room
of the Holiday Inn East. Walter S. Lucas, President of the Institute, pre
sided.

President Lucas: First I would like to welcome you all lo the 89th An
nual Meeting of the Illinois Mining Institute. It is a distinct pleasure for me
to be your president this year. I am particularly gratified by the work of the
Program Committee because I think they have put together an absolutely
excellent program. 1 am sure you will enjoy the papers.

Before we get started on the technical session there are a few an
nouncements 1 would like to make. We have an excellent speaker for tomor
row's luncheon. It will be Mr. Ken Tempelmeyer, who is the Dean of the
College of Engineering and Technology at SIU. I am sure that we will all
want to hear Dean Tempelmeyer. Remember in the morning we will have a
quick business session and another excellent program before the luncheon
tomorrow.

Now 1 would like to turn this session over to our technical chairman,
who is Linda A. F. Dutchcr, from Carbondale. She is a consulting
geologist, and she has extensive practical experience in both the fluorspar
areas in southern Illinois as well as in coal; she was formerly with CON-
SOL. So with that I woidd like lo turn over the meeting to Linda, who will
in turn introduce the speakers. Thank you.

Linda Dittcher; It's my pleasure lo be able to welcome you to our after
noon opening technical session on behalf of the Program Committee of the
Illinois Mining Institute. We appreciate the fact that you have come here to
day and perhaps have left some pressing problems behind to join with us. I
think the fact that the Institute has been in existence for 89 years shows that
the Illinois mining community does rely on the Institute to update their
knowledge in current matters and to listen to the interpretation and com-
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12 ILLINOIS MINING INSTITUTE

mcnts of people who have had experience in areas in which they are con
cerned.

Today we have four speakers who are completely committed to doing
this again for you. These are all invited speakers, and we hope that you will
find their papers of interest to you. We have allowed some time after each
talk for questions or discussion as you wish.

Our first speaker is Sue Massie, who is Executive Director of the Aban
doned Mined Lands Reclamation Council. Sue received her formal training
in landscaping architecture at the University of Illinois. Before 1978, when
she joined the council, she was a partner in a land planning firm of Massie
and Massie and Associates. She started her career with the Reclamation

Council designing and supervising reclamation projects, and then earlier this
year she was appointed to the position of Director of the Abandoned Mined
Lands Reclamation Council. Sue's talk is going to be on the techniques of
abandoned mines reclamation.

Sue Massie: Thank you, Linda. Today I would like to provide you with
an overview of the activities of the Illinois Abandoned Mined Lands

Reclamation Council in its continued efforts to solve environmental prob
lems caused by past coal mining in the stale. I would like to review the types
of problems and the number of problems we are addressing in Illinois and
also discuss some of the techniques we are using on those specific problems
in order to abate severe conditions and to reclaim land that is more useable
for the people to enjoy; to do that I am going to rely on a number of slides.



ILLINOIS' PROGRAM TO RKCLAIM ABANDONED

MINED LANDS

SUL MASSIE
Executive Director, Abandoned Mined Lands Reclamation Council

Illinois Department of Mines and Minerals
Springfield, Illinois

INTRODUCTION

The Illinois Abandoned Mined Lands Reclamation Council is prepar
ing for a substantial abandoned mine reclamation program. Using funds
collected from coal operators by the Office of Surface Mining, problem
sites will be reclaimed in order of their severity. The long history of coal
mining in Illinois, combined with the State's relatively recent regulation of
mining practices has left nearly 20,000 acres with severe safety and environ
mental problems. The Reclamation Council will be reclaiming these sites
using a variety of reclamation techniques.

HISTORY OF COAL MINING IN ILLINOIS

The State of Illinois has a long history of coal production. In 1673, the
explorers Marquette and Joliet first recorded finding coal in the bluffs
along the Illinois River near Ottawa. Extracted using hand tools, coal from
the outcrops provided early settlers with fuel for their personal use. The
State's first commercial mine opened in 1810near Murphysboro in Jackson
County. Within a few years, the fuel demands of St. Louis, the largest city
in the west, transferred the center of the emerging industry to St. Clair and
Madison Counties. In 1833 the first government records documented 6,000
tons of coal hauled in wagons from the Belleville area to St. Louis. State
wide coal production also increased rapidly. In 1840, 17,000 tons of coal
were produced primarily in the four counties of St. Clair, Madison,
Sangamon, and Scott, however, coal was also mined in 15 other counties.

Development of the railroads beginning in the 1830's stimulated coal
production. Providing the necessary transportation and promoting the
development of industry which consumed the coal, production reached one
million tons in 1864 and over 12 million tons in 1890. Largely mined by
hand and hauled by man or mule until this time, significant developments in
mining technology soon revolutionized the industry. The steam turbine
began providing electric power for mining machines and haulage.

Innovations in technology also assisted surface mining in Illinois. The
nation's first commercial surface mine opened in Danville in 1866 and used
animals to drag scrapers. A power excavator was first used in 1885, also in
Vermilion Comity. By 1911, a new shovel dipper was stripping even deeper
overburden. In successiveyears larger and more efficient equipment such as
the giant shovels, draglines, and excavating wheels allowed surface mining

13



14 ILLINOIS MINING INSTITUTE

in much of Illinois' coal field. In 1940, more than 20 counties were being
surface mined. From 1920 when surface mine production accounted for
only .5% of the State's production, surface mining developed so that in
1963 over half of the Stale's production of 50 million tons was surface pro
duced in more than 20 counties.

REGULATION OF SURFACE EFFECTS OF COAL MINING

Coal mining became a tremendous industry during the 1900's, affect
ing thousands of acres of land each year. There was, however, no regulation
of those surface mining practices or requirements for post-mining land
reclamation. As early as 1929, three legislative proposals were introduced to
provide for surface reclamation. Those controversial bills and at least 27
others were subsequently introduced in the State Legislature but failed to
become law. After 23 years of intense debate, the first State law regulating
surface mining was enacted in 1962. "The Open Cut Land Reclamation
Act" required among other things, minimal regrading, covering acidic-
materials and seeding. At the time this initial regulation was adopted, more
than 100,000 acres of land had been affected by surface mining. Although
many of the areas had revegetated and stabilized naturally or by volun
teered reclamation, 15,000 acres remained severely degraded with mine
yards, spoil, gob, slurry and toxic water impoundments.

The State progressively strengthened regulations of surface reclama
tion by legislation in 1968, 1971, and 1975. Surface affects of deep mining,
however, were unregulated until 1972 when the Pollution Control Board
implemented control requirements. By that time, over 4,000 mines had
operated in Illinois and 5,000 acres at 500 mine sites had severe environ
mental problems. Open mine shafts, collapsing structures, gob, and slurry
covered the areas. Although State regulation had controlled the continued
degradation of existing and future coal mine operations, the pre-law sites
continued to threaten public health and safety, pollute the environment,
create visual blights, and keep 20,000 acres from beneficial land use.

RECLAMATION OF ABANDONED MINED LANDS

Recognizing the extreme problems caused by the previously unregu
lated coal mining in Illinois, the legislature also responded. The Abandoned
Mined Lands Reclamation Act became effective on July 1, 1975. The Act
established the Abandoned Mined Lands Reclamation Council to imple
ment a program of identifying and reclaiming the pre-law lands. Thorough
inventories were made of the abandoned mine sites and two large projects
were soon initiated. At Staunton in Macoupin County and at Nokomis in
Montgomery County, large deep mine refuse areas were reclaimed. At the
same time, federal legislation was being prepared. P.L. 95-87, the Surface
Mining Control and Reclamation Act was passed in 1977. Althoughenacted
primarily to provide national regulation of coal mining, the Act includes as
Title IV, a reclamation fund and provisions for State abandoned mined
land programs. The reclamation fund is collected from coal operators by
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the Federal Office of Surface Mining at a production rate of 35c per ton for
surface mine coal and I5C for deep mine coal. Portions of the reclamation
fund can be returned to the State for reclamation purposes. Return of the
funds, however, was made contingent on the State implementing and main
taining a federally acceptable program of regulating active coal mines.

Although the federal law was implemented in 1977, the requirement of
Illinois' regulatory primacy has prevented the Reclamation Council from
obtaining all of the earmarked funds. During the last three years, however,
the Reclamation Council has been able to receive approximately S5 million
of these funds for reclamation work on sites which threaten public health,
safety, and welfare.

The Reclamation Council has used these funds to abate 23 emergency
conditions including mine refuse fires, methane gas leaks, and buildings
which are collapsing from subsidence of old mines. At each of these sites,
the most effective and timely abatement methods were used. Some of the
most dramatic work has been at minesubsidence locations, wherebuildings
are nearing collapse. Appropriate methods to relieve the intense ground
pressures have included supporting structureson beams, independentof the
collapsing ground (Figure 1). In other cases, trenching and backfilling
around effectedstructures has been necessary to reduce the compression on
the building.

tig. I — Two homes in the Williamson County village of Energy where mine subsidence
effects were ulmted by supporting the buildings independent of the ground.



Fig. 2—In Carlinville, Hie concrete tipple of (he Old South Mine was demolished prior to
filling Iwo mine shafts ami reclaiminn Ihe "it*.

Fig. 3 — At the abandoned Little John Mine sile in Knox County, various methods of
reclaiming gob, Slurry, and spoil arc being investigated.
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Another 23 projects have been funded by the Office ofSurface Mining.
The projects involved 34 abandoned mines where open or improperly filled
mine openings threaten public safety. Methods of exploration, filling, and
scaling have been developed to permanently seal these shafts. While ad
dressing mine openings at three sites, associated reclamation work was
done. Smoke stacks and mine structures were demolished and disposed of.
Mine refuse was disposed of by burying, covering, or removal.

The Abandoned Mined Lands Reclamation Council is preparing for
the permanent abandoned mine program. With the anticipated schedule,
the Council will be receiving reclamation funds totaling S7 to S15 million
annually beginning during 1982. The funds will allow for reclamation of the
severe environmental problems within Illinois. Consistent with the federal
law, the Council will be reclaiming abandoned mine sites in order of the
severity of their safely and health problems. Planning for these future pro
jects is now underway.

Future reclamation sites will have various mine conditions. Mine
shafts, mine gas, buildings and fires will continue to be present. Unsafe
dams impounding toxic water will occur. These conditions will be con
trolled using standard engineering practices (Figure 2). Other conditions
provide opportunities for various reclamation techniques. Mine refuse left
from coal cleaning operations may have coal recovery potential. Slurry
ponds and gob piles within project sites will be carefully tested for carbon
content before sites are engineered for reclamation.

Various alternative materials for neutralizing and enhancing toxic
refuse will be evaluated (Figure 3). For particular sites, the use of digested
municipal sludge, dredgings from nearby rivers and lakes, andchemical by
products will be considered. Use of these materials can provide a secondary
benefit to reclamation in disposing of waste materials.

Linda Dutcher: Thank you, Sue, for the interesting slides and a review
of the activities going on in reclamation of abandoned mines in Illinois.
This is the first time I appreciated that you are dealing with non-coal land,
and I think you have shown us that the project is in capable hands. Thank
you very much.

Our next speaker with two hats — Richard Semonin, is Assistant Chief
for administration and research for the Illinois Stale Water Survey and also
a professor of meteorology of the Laboratory for Meteorological Research
at the University of Illinois.

He received his degree in meteorology in 1955 from the University of
Washington. Since then he has written over 100 reports on weather radar,
cloud physics, and field metcorologic measurement projects from aircraft
over the large areas. He is a member of a number of professional societies,
just one of which I will mention; he is in the meteorological society and
presently is Chairman of their Board of Lthics. He has served recently in a
review team for the national acid precipitation assessment plan, and he
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recently reviewed for the Department of Energy the modeling work that
they had proposed on acid rain under the memorandum of intent with
Canada. His talk loday is entitled, "Acid Rain in North America; Is It a
Problem?

Richard Semonin: Thank you very much, Linda. 1don't have colorful
slides, but I do have a lew graphs that I will use as I go along that will
hopefully put thequestion, if you will, of acid rain inperspective. I am sure
that many of you read Fish and Wildlife, Illinois Bass Fisherman, and Sports
Illustrated, which was the most recent one that talked about acid rain, of all
things. I would perhaps like togive you a little view of what we think is hap
pening with the acid rain picture in the United States.



ACID RAIN: IS IT A RECENT PROBLEM?

RICHARD G. SEMON1N
Assistant Chief, Illinois State Water Survey

Champaign, Illinois 61820

Abstract

A reassessment of data on chemistry of Illinois precipitation for
1953-1954 revealed excessively high values, as compared to current
measurements, of the elements calcium and magnesium. This feature was
also found in the 1955-1956 data for the United States. The most likely
explanation for this feature is that much of the U.S. experienced a severe
drought with accompanying duststorms during the 1950's. The precipita
tion events during the drought partially scavenged the high ambient
loadings of crustal dust leading to high concentrations of calcium and
magnesium. The pH of 1953-1956 precipitation samples, calculated by an
ion-balanceequation, is shown to be very sensitive to the concentration of
these cations as well as the pollutant-related sulfate and nitrate anions. In
an attempt to depict the non-drought acid rain distribution in the 1955-1956
period, a reduction of the calcium and magnesium concentrations was made
and pH values recalculated. The resulting pattern of pH for 1955-1956
shows a much larger areal extent of acid rain in the eastern U.S. and con
forms relatively well to currently observed values. These results suggest that
the downward pH trend since the mid-1950's due to the increase of acid-
forming emissions i.s much smaller than previously estimated. The basic in
fluence on the precipitation chemistry of a major drought was not con
sidered previously. The drought-corrected pH trend i.s small and may well
be within the errors of the total measurement and analysis system.

INTRODUCTION

The considerable concern over acid rain has partially arisen because the
limited sampling of data since the 1950's has been interpreted to show a
rapidly worsening condition over eastern North America (becoming more
acid over a larger area). Cogbill and Likens (1974) presented the distribu
tion of calculated precipitation pH from the National Center for
Atmospheric Research (NCAR) network (Lodge, et at., 1968) for 1965-1966
and made comparisons with the earlier 1955-1956 data of Junge (1958) and
Junge and Werby (1958). The area enclosed by isoplcths of low pH was
described as expanding concentrically from cast-central Pennsylvania dur
ing the period from 1955-1956 to 1965-1966. These data and their inter
pretation, with additions for 1972-1973 by Cogbill (1976) have been widely
used to estimate the trend of precipitation acidity over the northeast United
States. Further, the trend derived from these data has also been used to
indicate the possible impact on precipitation quality of future increased
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atmospheric emissions from fossil fuel combustion.
Unfortunately, continuous measurements over a 25-year period or

longer are not available on aregional scale. In order to address the question
ofa temporal trend, data acquired atone point in lime must be compared to
data obtained at another time. Obviously, the individual measurements
must be comparable in quality for a valid comparison. Preferably, identical
instrumentation for sample collection, and identical chemical analytical
methods should be employed throughout the period over which the trend is
to becalculated. Until recently none of these preferred conditions have been
met. I will examine, then, an interpretation of past data, bearing in mind
the limitations imposed, and present a somewhat different picture of chang
ing precipitation chemical quality.

APPROACH TO THE PROBLEM

The measurement or calculation of pH is a reflection of the physical
presence of hydrogen ion in a precipitation sample. The hydrogen ion con
centration can be estimated (calculated) by measurement of the concentra
tions or all major ions in a precipitation sample and solving an ion balance
equation for the hydrogen ion concentration.

The measured ion concentrations in ueq L' are used in the equation
[H•] = [SO2-] + [NO;] + [CL-] = [HCOJ + [OH-] + [CO;]
— [Ca:- ]+ [Mg2 ] i (NIL] + [Na- ] + [K-1 0)

to calculate [H' ] and, thus, pH. Samples are assumed to be in equilibrium
with atmospheric carbon dioxide which leads to

[HCOJ = KHK,PCOi/lH*l = KHK,Pc02[OH]/K„
and

(CO;] = K;[HCO,]/[H ]
For 25°C, KH =0.034 x 10' ueq L'atnr1 and K,4.5 x10' ueq L'(Harned and
Davis, 1943), K, = 4.7 x 105 ueq L' (Harned and Scholcs, 1941), and K" =
Ia2 (ueq L1) (Robinson and Stokes, 1959). Assuming P((, = 320 x 10*atm,
it can be shown that [HCOJ =: 490 [OH ] and for samples with pH < 8,
[HCOJ >213 [CO2]. Therefore, the terms for [OH ]and [CO; ] in equation
(1) can be neglected for precipitation samples, producing an equation which
is quadratic in [H' J

This approach is necessary when pH measurements arc not reported
and is generally useful since it demonstrates the role of each of the ionic
species in the final determination of pH. Cogbill and Likens (1974) used a
version of this method which included terms to subtract scawater contribu
tions to the observed precipitation chemistry. In this paper, no correction
for scawater is attempted, but rather H" is estimated directly from an
imbalance between the sums of the measured cations and anions.
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PRECIPITATION CHEMISTRY TRENDS AT THREE LOCATIONS

Event .samples for 63 precipitation occurrences at Champaign, Illinois,
for 1977-1978 were obtained using a wet-dry collector (Galloway and
Likens, 1976) mounted at the top ofa 10m tower. This was also the collecting
platform for a part of the Larson and Hettick (1956) 1953-1954 data col
lected at the same locale. In the 1953-1954 study, hardness (i.e., (Ca:- +
Mg'1-)) was the reported quantity and, thus, at some following places in this
paper, the sum of these two ions isconsidered as opposed to their individual
concentrations.

The median concentration values for 1977-1978 resulted in a calculated
pH of 4.09. The calculated pH agrees quite well with the median measured
pH of 4.02. This agreement between measured and calculated values for the
recent period of data provided confidence in (he pH equation, and the ion
concentrations for the 1953-1954 data were also used in the equations to
yield a pH of 6.52. These pll values indicate an increase in free acidity of
more than two orders of magnitude over the 25-year period, 1953-1978.

Building upon this information, the Junge data from 1955-1956.
reported as annual averages, were used in a comparison with recently
acquired MAP3S data for the East (MAP3S Precipitation Chemistry Net
work, 1977, 1979). The 1977-1978 MAP3S data from Cornell University, at
Ithaca, New York, and Pennsylvania State University at State College were
compared with the 1955-1956 mean values obtained for W'illiamsport, Pen
nsylvania. The values for Cornell and Pennsylvania State show little dif
ference for the same sampling period, and the mean values were used to
represent the central and north-central part of Pennsylvania, which includes
W'illiamsport. The calculated pH values were 4.18 for 1977-1978 and 4.67
for 1955-1956.

A third comparison was made between the University of Virginia
MAP3S site at Charlottesville and the Junge site at Roanoke, Virginia. A
pH value of 4.19 was calculated for 1977-1978 compared to 4.43 for
1955-1956.

A summary of the data at these three locations is shown in Table 1. For
the Illinois station, between 1953-1954 and 1977-1978 the sum of the
calcium and magnesium concentrations decreased by almost 72 ueq L1,
compared to decreases of 48and 17 at the central Pennsylvania and Virginia
sites, respectively. The nitrate and the sulfate concentrations at all locations
changed much less than did the calcium and magnesium.

Table I — Summary of Concentration Changes (ueq/I.) between mid-1950's and mid-1970s.

(Ca2- + Mg: ) (NO.. ) (SOj)

IL -71.6 (9.6 +14.4
NY&PA -47.7 +6.4 -17.1
VI -16.5 +9.7 - 1.8

Likens el at. (1979) attributed a decreasing trend of pH to increased
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emissions of SO, and NOv resulting in increased sulfuric and nitric acid
levels in precipitation. The data in Table 1 suggest that the pH difference
between the 1950's and 1970's ismore likely due to the dramatic decrease of
the sum of calcium and magnesium rather than to an increase of the acid-
related sulfate and nitrate.

SENSITIVITY TESTS WITH THE pH MODEL

The Junge data from 1955-1956 were utilized in equation (1) to
calculate pH at each site in thecontiguous U.S. Themagnesium ion concen
tration wasnot measured by Junge, but it wasestimated by Stensland (1979)
from the calcium concentration using calcium to magnesium regional ratios
calculated primarily from the data of Lodge el al. (1968). The ratios were
calculated with the ion concentrations in mg L1. Ratios of approximately 4
were calculated over the entire eastern U.S. from the Dakotas eastward to
Maine and southeastward to Georgia. The weighted average values of
nitrate and ammonium were calculated directly from the quarterly data of
Junge (1958) and thecorresponding precipitation data at each sampling site.

A comparison of calculated and measured pH values for more than
1000 European and more than 1000 U.S. samples was made and the results
suggested an empirical correction was needed for calculated values to
achieve agreement with measured values. The empirical correction
decreases The calculated pH values. For calculated pH>6, the empirical
correction results in a decrease of 0.7 pH unit. With values of calculated
pH<4.8, a reduction of 0.15 pH unit appears appropriate. A chemical ex
planation for the empirical correction is not yet available.

The results from the calculation of pH using equation (1), the empirical
correction, and the foregoing approximation for magnesium were used to
develop Fig. 1. The pi I pattern shows low values over southwestern Pen
nsylvania and Vermont, and a strong gradient from pH 4.5 to a pH 6.4 ex
tending westward to Illinois. Small areasof pH >7 were calculated for east-
central Wyoming and extreme southern Texas. This pattern, while similar
to that of Cogbill and Likens (1974), docs not indicate as large an area of
acid rain.

The more recent measurements of the calcium were, on average, only
about !/6 of the mid-1950's values for the three locations. To test the sen
sitivity of pH to this result, values were calculated for the 1955-1956 data
assuming a reduction of the calcium concentrations by a factor of 6. Since
magnesium was calculated by specifying regional calcium/magnesium
ratios, it too was reduced by a factor of 6. The results of these calculations,
including the empirical correction of pH, arc shown in Fig. 2. It is
immediately obvious that pH is very sensitive to the concentrations of
calcium and magnesium. The pH 4.4 isoplcth extends southward through
Wisconsin to central Illinois and southeastward to North Carolina leaving
the continent from the southeast Virginia coast. Without the adjustment for
abnormally high calcium and magnesium, the pH 4.4 isoplcth in Fig. 1 was
closed over eastern Ohio, northeastern West Virginia, northern Virginia,
and southwest Pennsylvania.
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Fig. I —The 1955-1956 pit distribution derived from the Junge data iisins estimated
magnesium concentrations and an empirical correction Factor (see text).

SUMMARY AND DISCUSSION

The valuesshown in Table I for the concentration changes of the sums
of calcium and magnesium, nitrate, and sulfate in the three geographical
areas of Illinois, central Pennsylvania, and Virginia are worthy of further
discussion and a search for an explanation. The consistently negative
change of the calcium-magnesium sum is of particular importance since
these ions play such an important role in determining the hydrogen ion con
centration. The observed changes may be attributed to: I) different collec
tion and sample handling techniques; 2) different chemical processing and
analysis methods; and 3)a natural change of the ambient ion concentrations
in precipitation. Each of these possibilities is now discussed.

Collection Techniques

The collection techniques over the past two decades evolved from a
funnel exposed to precipitation by an observer in 1955-1956 to the
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automated wet-dry collectors currently used. It is possible that in the
1955-1956 network operations the funnel was occasionally placed in posi
tion before the onset of precipitation. On those occasions, it is possible that
dry deposition influenced the measured concentration. However, dry
deposition certainly was minimized from the 1953-1954 Illinois data by
uncovering and rinsing the collections surface with ammonia-free water just
prior to the onset of precipitation (Larson and Hettick, 1956). In spite of
this care, Illinois results demonstrated the largest change of the calcium-
magnesium sum. While these comparisons between the 1953-1954 Illinois
data and the 1955-1956 network data do not prove the quality of the latter
data, it certainly demonstrates the consistency of the decrease of calcium
and magnesium in the three study regions with the use of two different
sampling methods.

Chemical Processing

Changes in chemical processing and analysis techniques are not likely
to account for the observed changes in the calcium-magnesium concentra
tions. The concentrations of the major ions in the 1955-1956 data set were

Fig. 2 — The pll distribution for 1955-1956 after correcting for assumed anomalousl) liigh
concentrations of calcium and magnesium.
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well above the detection limits of the methods used. While methodologies
have evolved to increase the sample analysis through-put, improve the
detection limits, and increase the sensitivity of the analyses, the concentra
tions reported in this study are considered likely comparable and not due to
analytical differences.

Naturai Changes Of Ion Concentrations

We must now consider the possibility that the higher concentrations of
calcium and magnesium in the 1950's precipitation samples as compared to
more recently measured values were due to natural causes. The primary
source of these two ions is re-suspended crustal dust scavenged by precipita
tion, and a possible explanation for their relatively high concentration may
lie in the extensive drought experienced in the U.S. during the early and
mid-1950's. The cumulative precipitation departure from normal for the
period July 1955 through June 1956 is shown in Pig. 3. A major precipita
tion drought is very evident over the central and lower Great Plains,
although nearly the entire area from the Great Basin cast to Illinois and

1i«..' — Ihi' cumulative precipitation departure (cm) from normal lor the 12 months Juts
1955-June 1956.
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from Canada to Mexico experienced less than normal precipitation. The
southeastern states (from Virginia to Alabama and Florida) also experi
enced drought conditions. It is reasonable, then, to expect that precipitation
chemistry over large regions of the U.S. can be altered by the scavenging of
dust originating in the lower Great Plains or elsewhere.

A study of the summaries of national weather in the Monthly Weather
Review issues for the July 1955 through June 1956 period suggests that
several duststorm events occurred. July 1955 was characterized by a heat
wave in the central and northeast U.S. with a major duststorm reported in
Texas in the previous month. In August 1955 and until July of 1956, dry
weather prevailed over a major portion of the U.S. resulting in the large
area of deficit precipitation shown in Fig. 3. In December 1955, and in
February, March, and April of 1956 severe duststorms were reported
throughout the Great Plains states. Lesser dust events were reported in the
months prior to December 1955.

The removal of natural dust from the atmosphere by precipitation can
lead to excessive concentrations of those elements in relative abundance in
the soil. For example, Junge and Werby (1958) reported an area of mean

Fig, 4 — The calcium concentration (mg I. ) for December IVS5 from the .lunge network.
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annual eoneentraiion of calcium over southwest Colorado and northwest
New Mexico of about 4 mg I.' with the area from the Dakotas to south
Texas havinggreater than 1 mg L '. By way of contrast, the December 1955
calcium concentrations shown in Fig, 4 reveal values in excess of 1 mg L'
extending through the Great Lakes and Ohio River Valley into New York
with values > 10 mg L1 over central Indiana. These observed December
values are 2 to 5 times the average annual levels reported by Junge over the
Great Plains region. The 1978-1980 observed precipitation-weighted mean
calcium concentrations from the NADP network show values less than 1mg
L1 over the entire U.S. with most values less than 0.5 mg L1 (National
Atmospheric Deposition Program, 1978, 1979a, 1979b, 1979c, 1980).

This interpretation of the available precipitation chemistry and
meteorology strongly suggests that the resuspended dust associated with
major duststorm events during the 1953-1956 sampling period altered the
precipitation chemistry. The abnormally high concentrations of crustal dust
elements biased calculated pH to higher values than in the absence of such
events. When the excess soil loadings of the I950's are adjusted within
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reason to non-drought conditions, newly calculated pll values arc not ter-
riblv different from those in recent years. There is no dramatic change of
pH' in the northeastern U.S. between 1953 and 1980. The recent
measurements from the NADP network are shown in Fig. 5. A comparison
between the patterns of Fig. 2and Fig. 5 reveals that the pH 4.4 isopleth in
1955-1956 extends generally north-south through Wisconsin to west-central
Illinois, thence east-southeastward to central North Carolina, curving
northeast off the Atlantic coast. The current measurements show the same
isopleth entering lower Michigan, extending west andsouth through central
Illinois, and then east-northeastward leaving the coast in Delaware. The
central core of lowest adjusted pH was centered over western New York,
western Pennsylvania, and northeast Ohio in 1955-1956 with little change
shown for the present conditions in Fig. 5.

CONCLUSION

IT this reanalysis represents a realistic interpretation of the past data,
there are three substantive issues to be considered. First, the sampling of the
1955-1956data was carried out during an anomalous climate event and arc-
suspect for use in ascertaining long-term trends. They certainly should not
be compared with non-drought data. Second, naturally occurring materials
such as soil aerosols are as important to a full interpretation of the spatial
distribution of acid precipitation and its temporal trend as are the an-
thropogenically produced pollutants. Third, inspection of both Fig. 2 and
Fig. 5 shows that nearly the entire easiern U.S. was already within an acid
rain regime (that is, pH<5.6) in the I950's. The pH changesince the 1950's
appears to be less than 0.5 pH unit. In fact, the change is hard to estimate-
considering the errors pointed out by Liljestrand and Morgan (1979) of
calculating pll from measured ion concentrations.

If acid rain is an environmental problem, it is one that we have lived
with for more than 25 years. The recently identified potential impacts on
forests, aquatic systems, soils, water resources, structures, and crops should
have surfaced in the literature prior to the I970's if the required change for
such impacts is 1 or 2 pH units. The interpretation of past and recent data
presented hereshows that such a dramatic change of pll is unlikely to have
occurred in ihe pasi 25 years and that acid rain in the eastern U.S. pre-dates
the 1950's.
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Richard Semonin: We have produced a little brochure because we have
had so many questions on this. I have brought a limited number of them,
and I'll leave them up here if any of you would like to have one. Thank you.

Linda Dittclwr: Thank you, Dick for that interesting update. I think it
is an illustration of how important understanding the sampling techniques
are to this type of problem. This is something we have been hearing a lot
about, and 1 know some of you have questions.

Question: Have there been any studies anyplace in the world that is not
heavily industrialized like ours to see what the natural acidity of the rain is.
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Richard Semonin: Yes, as a matter of fact there are some sights being
selected around the world at the most removed places one could imagine.
To try to get a handle on this the first data that 1 know about arc from a very
small island in the south Indian ocean, at least 2,000 miles from the nearest
industrialized land area. The rainfall there is showing a median pH of about
3.9. We thought of this before I started getting numbers. We went to
Hawaii because we thought that was as remote as we could get, and we
spent a summer there measuring the rainfall chemistry. We found again that
the pH varied from 3.9 to about 4.4. Some of it is due to local sulfur emis
sion; I think we can safely pin that down, but a good share is actually
natural from the ocean as far as we can tell.

Question: Have you seen any work that deals with a decreasing of the
ozone layer and increasing of the level of radioactive material in the atmos
phere?

Richard Semonin: That is really a very technical question and one of
the more controversial subjects. As the Canadians and the representatives
of United States get into negotiations, they are basing a lot of their findings
on modeling numerical simulation of what is going on. The chemistry that is
involved in this simulation is all linear. If you increase sulfur dioxide by
two, you are going to increase sulfate loading by two, then you are going to
decrease the pH by so much, and vice versa. There is more and more
evidence that says that chemistry is not linear at all, and that the results are
going to be entirely different when we consider these other oxidants and
substances, which are not considered at all. The other thing that disturbs
me, and I hope I have convinced people here, is that to discuss acid rainfall
you can't just discuss sulfate, but you have to look at calcium, magnesium,
nitrate, and all the other elements that go into the make up the chemistry of
a sample. And unfortunately again, all the Canadian-United States work is
being done to address the sulfur problems and equating that directly with
the acid rain problem, and 1 think that is very poor. Thank you.

Heinz Damberger: Dick, could you comment on these findings in the
ice of the Antarctic or Arctic where they determined paleoacidity and how
this might fit into this whole picture?

Richard Semonin: That's an interesting question, Heinz, and I believe
there are problems first with some of the chemistry involved because of the
pressures of the icecaps in Greenland and Antarctica. The first results that
came out seem to indicate that there were alkali rains early on, and people
were using those measurements as an argument for indicating the beginning
of the industrial revolution and the gradual pollution of the atmosphere.
Since then, further analyses have indicated indeed that in past times the
rainfall was just as acid as it is today. And I believe without doubt, if you
look at some of the precipitation that is associated with volcanic eruptions
and other natural sources nearby, you will find there is a great deal of acidic
components in that rainfall. I think that the definition of acid rainfall, is
that the pH is at 5.6. If you take a glass of pure, distilled water and set it on
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a [able, it will absorb enough carbon dioxide from the atmosphere to make
a weak acid with a pi 1 of about 5.6. Then they immediately say that if you
have rain with a pH less than that, it is more acid, and therefore somebody
did something to the rain. That is not exactly true because 1 can tell you as a
meteorologist that if it wasn't for impurities in the atmosphere, it would not
rain. That is a meteorological physical circumstance. In other words in
order to get rain, to get drops to form clouds, which in turn form rain or
snow, you have to have impurities, such as little particles of clay, (some
pollutants serve well) or amonium sulfate particles. Condensation occurs
around them to make the rain; and as soon as 1 put those impurities in, I
have changed the chemistry entirely from the pure, distilled water. So, it
doesn't surprise me that if you look back througb the stratigraphy of ice
cores you will find acid conditions.

Linda Dutcher: Thank you very much, Dick.

Since we have a minute or so here, I thought I would tell you about one
speaker that we didn't invite. He has published recently in Epilog, which is
an official publication of the EPA. His studies show that burping cows rank
as the number one source of air pollution in the U.S. Ten cows burp enough
gas in a year to provide space heating, water healing, and cooking require
ments for a small house. Unfortunately, I am quoting here again, there is no
existing technology available for controlling these hydrocarbon emissions.

Our next speaker is known to many of you. CUuk Ashby has held a
professorship at the University of Chicago, and he is presently at Southern
Illinois University. He received his formal education at the University of
Chicago, the University of California at Berkeley, and then in 1950 he re
ceived his Ph.D. after returning to the University of Chicago. He has done
research at the California Institute of Technology and was recipient of a
Fulbrighl Research Scholarship to Australia in 1955. He has also worked as
a plant physiologist with the U.S. Department of Agriculture and the Pores!
Service. Clark is going to present to you some of the work he has been in
volved with over a long period of time; he has been very active in conveying
his feelings about this problem to the public and the mining community in
Illinois. He will speak on "The Root of Our Reclamation Problems".

Clark Ashby: Thank you. 1should mention that Clay Kolar, who is out
today getting soil samples for pH measurements and Gary Philo, who is out
collecting acorns for our tree planting program that will soon be starting,
also contributed greatly to this paper. Some of the views we express may not
be those of other state agencies, but I trust they will stimulate thinking and
in the long run prove helpful.

First let me say that we assume that although improvements are pos
sible in reclamation, these improvements could make better use of the total
overburden resources possible and reduce the operation presently required.
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RECLAMATION AND REGULATION

We assume improvements are possible in reclamation. These im
provements could be to make better use of the total overburden resources,
to reduce operations presently required and to enhance vegetation success.
Lessened overburden handling and greater success in reclamation would
benefit our economy and society by easing reclamation costs.

Regulation, state and federal, is now part of the reclamation scene. A
chief goal of regulation should be to have mine soils from present mining at
least as productive as mine soils from pre-law mining. We do not know
whether anyone has been keeping that score. It looks lo us as though the
regulators have struck out on tree growth, maybe can get an occasional man
on base with pasture, and the game had to be called on cropland because
there was no league team for comparison of pre-law cropland on mine soils.
Why has regulation of reclamation not achieved greater success than it has?

We submit that regulation has been directed toward illusionary goals.
Plant life requirements have been overlooked or misunderstood. Emphasis
has been placed on restoring what was there before — topographic features
and weathered soil horizons. The cast overburden has been treated as a
waste material rather than as a resource often more valuable than the soil it
underlies.

Reclamation should be guided by positive rather than negative goals.
These goals should be not just to replace a tilled field or a pasture in the
short term, but to build a long-term resource. "Permanent" features of the
soil such as moisture-supplying potential and slope should out-weigh non-
permanent features such as rock.

Current reclamation regulations emphasize grading and segregation
and replacement of stone-free surface materials. Both sets of requirements
may be counter-productive by creating an unfavorable rooting medium and
by limiting potential soil-water storage. Probably the chief limiting factors
of revegetation success in reclamation are inadequate root growth, and
associated limited available water supply.

SOIL BUILDING

Soil building for good plant growth should include physical and

Research »«.s supported by Sahara Coal Company, Inc. Tree seedlings were chiefly sup
plied In Illinois Department of ('onservation.

32



IMPROVING RECLAMATION 33

chemical features for development of an efficient and effective root system.
This paper focuses on physical rather than chemical soil properties. The
same physical characteristics needed for good rooting are associated with
good drainage, favorable aeration, and adequate water entry and storage.
There is no necessity for original contour, rock-free soils, or other
requirements which somehow have crept into the regulations.

Small differences in physical condition of soil can make very big dif
ferences in plain growth. Traffic on soil destroys the voids and capillaries
which are essential to movement of air and of gravitational water in
drainage. Loss of these soil pores affects the hydrologic cycle to decrease
infiltration, percolation and drainage. This leads to decreased usable soil
water storage and to increased flooding and sedimentation on and off site.

The likelihood of sealing the soil surface is accentuated by replacing
fine-textured top dirt. In southern Illinois the ancient, weathered and acidic
surface materials arc mostly silts and clays which readily re-compact. Selec
tion of equipment for moving dirt which leads to minimal traffic is impor
tant. For example, front-end loaders with truck haul may be better than
scrapers, which were designed to compact surfaces in road, airport, and
other types of construction.

Presumed benefits of original contour and top dirt replacement are
cosmetic, convenience in later farming, and sentimental. Some people like
to look at manicured landscapes, some farmers are reluctant to alter tradi
tional farming methods which are, however, rapidly being altered by other
forces, and the change of the old landscape and ownership patterns as a
result of mining is paralleled by consolidation of farming units, accelerated
land clearing, stream re-routing, highway construction, and other features
of our mechanized age.

ROCK IN MINESOILS

Another factor of interest in reclamation success is presence of stone or
rock. Illinois has stringent limitations on percent rock, without differen
tiating kinds of rock. There are many benefits from including mineral
resources other than top dirt in the rooting medium after reclamation.

A stone-free surface is much more susceptible to erosion than one with
occasional coarse fragments. These fragments impede the Howof water and
protect finer soil particles, seed, and fertilizer from being dislodged and
washed away. Much more water moves into the soil when its flow is
checked. A soil-stone interface also serves as an alternate flow pathway for
water movement into the soil. As coarse fragments on or near the surface
disintegrate, the infiltration and percolation rates increase still more.

Rock in a soil serves as a support to bear the weight of heavy
machinery. One rock rests on others which rest on many which rest on the
bedrock. Shales and sandstones rapidly weather to furnish channels for
movement of air, water and roots, as well as furnishing fresh minerals
important in nutrient relations. Weathering of limestones is usually slower.

Suitable rock lower in the subsoil offers vertical surfaces for movement
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of water and of roots in the horizontally-layered soils after grading. As the
roeks weather they become channels of primary importance for root growth
and vertical movement of water. Rocks also store available water for plant
growth. Coarse fragments of shale or sandstone have available water
storage greater than the compact subsoil materials from many pre-mining
soils.

USING TREES FOR BIOASSAY OF RECLAMATION SUCCESS

Many people would be surprised to learn that trees are sensitive
indicators of environmental quality. Most of our crop plants have been
selected to grow under a wide variety of conditions, though with limits.
Trees in nature are sorted out to a fine degree by competitive interactions in
suitable environments. Trees thus serve well to assay factors potentially
limiting plant growth on reclaimed lands. The findings from earlier
reclamation plantings can well serve as a standard for stripmine productivi
ty against which to measure today's reclamation performance.

Numerous pre-law tree plantings have made superior growth on
mine soils. For example, a 23-year-old tulip tree stand planted on mine
banks under black locust made excellent growth with highly desirable soil
development. The earlier rock weathered away to give channels for root
growth, aeration and water entry into the deeper soil horizons. In this and
other plantings more trees have survived then arc desirable for best tree
growth.

Only a few plantings are available which were made on flattened
banks. Several kinds of trees grew relatively well on land flattened by
dragline during tandem mining 30 years earlier. This type of grading
apparently affected root growth less than would be expected from grading
as typically carried out under recent reclamation requirements.

Even grading by bulldozer may not ultimately be detrimental if suitable
spoil resources are used. A 4-year-old black walnut sapling made excellent
root and top growth on graded spoil which had been planted to pasture
after grading (Fig. 1). The shales and sandstones of the overburden
weathered to give a very superior rooting medium. Good vertical and
horizontal root system development were evident. Despite the desirable-
rooting medium, other trees in this planting will later be limited in growth
by self-girdling from roots twisted in poor planting.

Use of bulldozers in grading is believed to result in widespread compac
tion of replaced surface soils. This can be seen in clods moulded by the
tracks. Another problem for revegetation success is that even with the heavy
bulldozer traffic, uneven settling is characteristic of graded fields. Poor
drainage leads to ponding, release of soil nitrogen and death of roots from
anaerobic conditions during Hooding, and later invasion of weeds when the
ponded waters dry up. Intensive leveling is not an unmixed blessing and
may be of scant benefit for varied types of reclamation.

Rubber-tired scrapers used in "topsoil" replacement were designed for
highway construction or in building-site preparation. They can compact
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Fig, I — Black walnut grows very poorly on siles with restricted soil layers. The excellent
growth of this 4-year-old sapling can be attributed 10numerous channels for water movement
and root growth from weathering of sandstone and shale fragments in the graded spoil.



36 ILLINOIS MINING INSTITUTE

Fig. 2 — Availability of water should be a major criterion in building post-miningsoils. Roots
cannot grow into compacted mined or unmincd subsoils to obtain water even if moist.
Recognition of compaction problems may lead to new understanding of reclamation needs.

much more than bulldozers, and are especially damaging when the load is
dumped in shallow layers of soil over which the scrapers run repeatedly with
later loads. A soil pit in Illinois 1104 stone-free land shows subsoil compac
tion and limited rooting (Fig. 2). Coarse fragments and their weathered
residues would improve water relations and rooting. The top dirt in this
photo has been loosened by cultivation and probably by freezing and thaw
ing.

We have used several criteria in evaluating reclamation practices. One
is first-year percent survival. Although percent survival is a good index of
favorable growth conditions, too much emphasis in reclamation re
quirements on survival can lead to excessive numbers of trees and later
growth stagnation.

A second set of criteria is third-year survival and growth. We compared
graded and ungraded spoil and unmined fields for survival and growth of
twenty kinds of trees. First-year survival on graded sites was sometimes
comparable lo the other sites. By the third year, however, marked reduction
in percent survival and growth was found on the graded site for many
species. A few species did not show adverse effects after three years.
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ROOT-SYSTEM DEVELOPMENT

Another index is root-system development. We compared two-year
root growth of chestnut oak and black walnut on graded and ungraded spoil
(Table 1). Root growth for these and about 15 other species was markedly
better on the ungraded spoil. For many species the top growth did not show
these differences after two years. The few plots available to dale with
replaced (and graded) "topsoil" had root growth no better than the graded
spoil.

Fable 1. Root and shoot growth in two years on
graded and ungraded spoil.

Species Root lbI'ptlt (em) Top Height (em)
Uingradi:d Graded Uingraded Graded

Chestnut oak 57 28 26 28

Black walnut

seedling 84 21 53 21

seed 54 38 29 18

The morphology of these root systems is equally as striking as the
rooting depths (Fig. 3). On graded spoil the roots tend to grow nearer to
the soil surface, where they would be adversely affected by drought. The
layering of the spoil by bulldozer grading is paralleled by later root-system
development.

These types of impact from grading on tree seedling root growth are
often not evident in the above-ground growth until years later. Corn, which
makes its growth to maturity in one season, may show adverse effects each
year. In an USDA Forest Service study black walnut made equal growth on
flattened and ungraded sites for 18 years. We measured this stand after 40
years and found huge differences. On the ungraded banks the walnut forest
was healthy with continuing good growth. Apparent disaster had struck the
trees on the graded site. The leaves were yellowish and the branches had
died back to give a stagheaded appearance. Broomsedge and other old-field
weeds were growing under the dying trees which had "run out of lunch"
with their evidently limited root systems.

If compaction from grading were limiting root growth, then ripping or
subsoiling should improve rooting. A test plot had a series of rows ripped to
approximately 30-inches depth, and other, unripped, rows. Black walnut
seed were spring planted and the seedlings dug in August. The ripped rows
had greater top growth, much better root system development, and greater
penetration of the wetting front in the soil after rain. Although ripping is an
available technology to offset surface compaction problems, we do not
know whether it may serve only to give trees a lease on life for vigorous
growth for a few years until root growth needs exceed the volume of
loosened soil. Corn growth likewise may have only an early-season reprieve.
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Fig. 3 — Good root-system development is a key to successful reclamation. Basswood
responds Strongly (0 favorable soil condilions.
A. (Top) On ungraded spoil this seedling developed vvidespreading roots vvith good depth to
avoid drought stress. The markings along (lie rigid margin arc 1(1 cm each.
B. (Bottom) Hooting depth and growth were greatly limited on the graded site. Shallow roots
followed the soil layering from grading. Some vertical scale.

L_
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CONCLUSION

Today development of technology for belter reclamation may be con
strained by permitting and other regulatory requirements. An example of
developing technology at a mine in Indiana uses a hydraulic loader and end-
dump trucks for moving the rooting medium. The earth is dumped in a
long, high windrow on the graded cast overburden. This material is then
bladed off to the sides, with traffic on the deeper materials and very little
traffic on the flattened earth. Surface compaction on the deeper materials is
eliminated as successive layers are bladed off. The amount of compaction
on the final surface can largely be handled with a disc. Although details
would have to be worked out, end-dump trucks may have substantial ad
vantages over scrapers in placing surface materials.

Surface mining has focused on the coal seams and tended to ignore the
other mineral soil resources in the overburden. The "bad old days'* of min
ing were only true for limited areas, and the unplanned mixing of over
burden resources in mine soils gave us the "good old days" with productive
tree-covered and pastured slopes. Present-day reclamation regulations
should produce results at least as good as pre-Iaw performance. This may
some day be possible if experimental practices are allowed in spoil handling.
New technology can contribute to offsetting regulation-related problems.
Recognition that reclamation offers new opportunities in land use may be
the best solution to the root of our reclamation problems.

Linda Dutcher: We have a few minutes if anyone has any questions of
Dr. Ashby.

Beverly Herzog: You compared the root growth in ungraded areas to
graded areas and graded areas to ripped areas. Did you make any com
parisons between ripped areas and graded areas in terms of the root growth?

Clark Ashby: The last two slides showed the same land, part of which
was ripped and part not ripped.

Beverly Herzog: Yes, the earlier slides show very good growth where it
was ungraded, and I wonder whether the ripped area compared well with
the ungraded area.

Clark Ashby: We made plantings this year so that when we dig them up
next year we could do that.

Sy Kinane: I live in the northern part of the state, and one of the prob
lems we have up there is getting rid of the sewage treatment materials from
sewage treatment plants. I was wondering whether any of the material from
these plants has been used in reclamation such as you were talking about to
day.

Clark Ashby: Not on the land I was talking about. Not far away is the
Powser Project where there was a lot of sludge used, and I worked on that
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for several years. We put on roughly 260 irimetric tons per acre and created
a real transformation. The land turned green in that year. Since then about
half of it has reverted back for various reasons. I am not sure whether ero
sion is part of it, but the sludge is certainly enormously valuable for that
type of site. One of the factors that was of concern, is that you might bring
in such things as heavy metals. There has been release of these types of
things from the rocks because of the acid and pyrite weathering. The last 1
knew was that the additional metals in the sludge couldn't be picked up
against the background of those materials already in the Powser site.

Sy Kinane: Thank you. Do you find that sludge is an economical way
to treat the soil or is the cost prohibitive?

Clark Ashby:\ think it was a little over a million dollars and unless it is
worth it to an outfit such as the Chicago Metropolitan District to find
disposal, I doubt you could justify it on the basis of improved land values. 1
think you would have to justify it on the basis of somehow easing Chieago's
problems of removal of the material.

President Lucas: Thank you Dr. Ashby. I was suprised that someone
did not pick up on Dr. Ashby's implication of Rule 1104 when he was talk
ing about rock particles in the mines soil. 1 thought that might provide some
more discussion. To move along, at first I would like to say that Linda
Dutcher had to leave to catch a plane.

Our last and final paper this afternoon is a review of Illinois Mining
Subsidence Law by Robert E. Beck, who is a professor at law at SlU. He
holds law degrees from both the University of Minnesota and New York
University. He has taught at the Univesity of North Dakota for fourteen
years and was awarded there the Chester Fritz Distinguished Professorship
of 1975. He moved to the SIU law faculty in 1976. Mr. Beck.
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INTRODUCTION

There are four basic aspects to Illinois mine subsidence law. Since this
paper is to be a survey, I intend to deal briefly with each. The first aspect is
that which lias been around the longest, the common law. It imposes liabili
ty for damages on those causing subsidence. The second aspect, preventing
subsidence damage from old mines, began more or less in 1977 with the
passage of the Federal Surface Mining Control and Reclamation Act. The
third aspect, that of insuring against damage from subsidence, went into ef
fect on October 1, 1979. The fourth and final aspect, that of implementing
the prohibition against causing subsidence from current mining operations
contained in the 1977 federal act, has not really begun yet in Illinois. It is a
part of the permanent program, rather than the interim program, under the
federal act, and the permanent program is not yet operative in Illinois.
Hopefully, it will be soon.

THE COMMON LAW

In 1880 the Illinois Supreme Court announced that a mineral estate
owner had a duty to the surface estate owner or occupant not to remove
minerals "without leaving support sufficient to maintain the surface in its
natural state."1 If there was a violation of this duty and damages resulted,
Ihc surface owner or occupant was entitled to collect the damages, and an
award of damages was sustained in the 1880 case. This basic rule has never
been changed. There are four important questions to ask. First, who is it
that owes the duty? Second, what is the scope of the duty? Third, to whom
is the duty owed? Fourth, since it is basic to any case that the complainant
prove that the event has occurred (here subsidence), that the defendant did
it, that the complainant has sustained damage, and that the event caused the
damage, how does the complainant prove these elements in the subsidence
context? I want to comment on each of these four questions in turn based
not only on the 1880 case but on subsequent Illinois court decisions that
have amplified considerably on the answers to be given to each question.

Who Owes The Duty?

Although the language of the 1880 case was to the effect that the
mineral estate owner owes the duty, this is an oversimplification because in
most instances of mining today, the mineral estate owner has leased or
otherwise transferred the minerals for development to a mineral developer.

41
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It is in ibis context that we must ask, does the mineral developer owe the du
ty, does the mineral estate owner owe the duty or do both owe the duty?
Furthermore, suppose that a mineral owner/developer removes some of the
eoal and then transfers ownership of the remaining coal to another person.
Is the latter person responsible when the surface subsides as a result of the
previous removal of coal?

On the question of owner versus developer duty, we begin in Illinois
with the proposition that it is the mineral estate owner who owes the duty.
When the owner transfers an interest for development purposes, does the
developer undertake the same duty? The answer from the Illinois courts ap
pears to be yes. When the owner transfers an interest for development pur
poses, does the owner remove himself from the duty? In the one Illinois case
dealing with this issue, the court said no. However, on the facts of that case,
the court found that the owner had exercised control over the mining opera
tion so that it was in reality the owner's mining operation. What about a
situation where the owner leaves it all up to the developer? The court did say
gratuitously that a mineral owner should not be able to escape responsibility
by selecting an "irresponsible lessee."-' However, we cannot give a definite
answer to the question until we have a judicial decision.

On the question of successor in interest liability, the Illinois courts have
held the successor generally free of liability, although the basic decision to
this effect did not come until 1964. The legal reasoning employed by the
court was that it is necessary to have either an express or implied assump
tion of the liability for it to transfer in the deal. Generally where you have
an arms-length transaction involving only the sale of the asset (coal) as con
trasted with the sale of the business (mining operation), there will be no im
plied assumption of liability. One would not expect an express assumption
of liability to have occurred. Policywise the court said that the rule would
not cause any loss to the surface estate owners; however, this ignored the
fact that having sold its coal, an entity would be free to go out of existence.
Since the coal where mining has occurred often was owned by entitities
rather than individuals that is what usually happened. Thus with the suc
cessor not acquiring the liability and the predecessor going out of existence,
there would be no one for the surface owner to seek recovery from when the
subsidence occurs. And subsidence usually occurs long after the mining has
taken place. The courts have considered questions of corporate merger and
parent-subsidiary liability in this context also, but it is beyond the scope of
this paper to develop those aspects of (he problem.

What Is The Scope Or The Duty?

The statement that the court made in 1880 was that the duty was to
maintain the surface "in its natural state."' This would appear to mean that
if the surface is no longer in its natural state, such as by having buildings on
it, and if the surface subsides because of the weight of those buildings, that
is, the surface would not have subsided without the buildings being on it,
the mineral operator would not be responsible. Indeed, mineral operators
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have made this argument in several Illinois cases, bin ii has never succeeded.
Thus a seriousquestion arisesas to theargument's viability. Furthermore, it
is clear that once the duty has been violated and liability attaches, the sur
face owner is not limited to collecting the damages to the surface in its
natural state, he may collect for the damages to the buildings and other im
provements as well.

To Whom Is THE Duty Owed?

There are two issues to be noted in this subtopic. First, to what specific
individuals does the duty extend? Second, to what extent may those in
dividuals waive liability for violation of the duty?

In connection with identifying the specific individuals benefiting from
the duty, it is obvious that the owner, in the traditional sense, of the surface
estate is owed the duty. Others that have been recognized by the Illinois
courts as being owed the duty include contract purchasers of the surface
when in possession, trustees of the surface estate, surface tenants, and the
owner of an underground cement mine situated above the defendant's coal
mine.

In connection with the waiver issue, the Illinois courts have recognized
a power in the surface estate owner to waive liability not only for himself
but for all future surface estate owners and successors in interest. The
benefit of this waiver extends to the immediate contracting party and to any
successors in interest of that party. The waiver does not extinguish the duty
to support the surface estate, but merely waives liability for violation of the
duty. This power of waiver was recognized by the Illinois Supreme Court in
the 1880 case.

One change has occurred in the law of waiver in Illinois over the years.
In the early years from 1880 onward the courts scrutinized purported waiver
clauses very closely and demanded clear language indicating waiver of the
right to surface support. Thus a clause such as "without any liability for
surface subsidence caused by mining out of the coal or other minerals and
from not leaving pillars or artificial supports under such land"4 would be
effective. In more recent years, beginning with an appellate court decision
in 1923, the courts generally ceased looking for the specific language il
lustrated above and began holding general language to include waiver of
liability for subsidence. The more general the language, the better it was.
Thus language "for any damage done to the surface of [the] land'" and
"waiving, releasing and surrendering any and all claims for damages and
all liability by reason of damages . . . to . . . [the] property"" have been
held effective waivers of liability for surface subsidence. However, all of
these general language decisions have been by Illinois appellate courts; the
Illinois Supreme Court has never considered this change in interpretation
approach.

The significant impact of permitting surface owners to waive liability is
that it ignores the public interest in maintaining the integrity of the surface.
To posit the extreme case, it is clear that Illinois need not sit idly by and
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watch 65% of its surface subside as mining progresses underneath. There is
a public interest in preventing this from happening, and the public interest
extends to situations far short of this extreme. Indeed, it is at least in part
because the common law has failed to recognize this public interest that at
tempts at corrective legislation have been made, legislation which will be
discussed later in this paper.

How Prove The Elements?

However the persons damaged proceed, an Illinois statute requires that
they proceed within five years of the accrual of their claim, and the Illinois
courts have said that the claim accrues at the time that the subsidence occurs
and not at the time that the mining occurs. Several other court decisions
also have made the proof situation easier for the complainant. First, in its
1880 opinion the Illinois Supreme Court announced that "[t]he act of
removing all support from the superincumbent soil is, primafacie the cause
of its subsequently subsiding."7 Thus when the complainant shows for ex
ample that coal has been removed and that the defendant removed it, the
burden shifts to the defendant to show that the cause of the subsidence was
something other than the removal of the mineral. Second, complainants
have been allowed to use existent maps to show that eoal has been removed
and that the defendant did the removing. These maps are required by Il
linois statute and must be prepared and filed by eoal mine operators show
ing details of underground mines.

In Illinois the measure of damages depends upon the nature of the in
jury. If the injury is to land, the measure is the difference between the
market value of the land before the injury and the market value after the in
jury. A different measure is used if the injury is to buildings or other im
provements on the land. In such cases, the measure is the cost of repair or
the cost of restoring the premises to their original condition. This measure is
justified on the basis that without it complainants could not recover for
minor damages such as broken windows. The complainants' proof obvious
ly must show that the particular alleged damage has occurred and then
demonstrate the value thereof based on the appropriate measuring stick. A
number of cases have dealt with the sufficiency of the evidence offered, but
these cases cannot be analyzed in this brief overview. Although it is
theoretically possible to obtain from Illinois courts an injunction ordering a
defendant to prevent subsidence, the courts appear reluctant to grant such
relief because of difficulty in supervision and their view as to the general
sufficiency of the damages remedy.

PREVENTING DAMAGE FROM OLD MINES

The federal Surface Mining Control and Reclamation Act of 1977
created tin Abandoned Mine Reclamation Fund from levies collected on
mined coal. Monies in this fund would be used to correct problems
associated with abandoned mined lands either directly by the federal agency
or after being returned to the states. Congress made it clear that this in-
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eluded "prevention, abatement, and control of coal mine subsidence."' For
a project to qualify the land must have been (1) mined for coal or affected
by such mining and (2) abandoned or left in inadequate reclamation status
(3) prior to August 3, 1977, and (4) be land for which there is no continuing
reclamation responsiblity under state or federal laws. Although someques
tions of scope remain, it appears that such funds can be used to fill mine
voids, sinks, and cracks in thesurface, repair access, and shoreup buildings
to prevent damage. On the other hand, funds cannot be used to repair
buildings except to the extent necessary to prevent further damage.

Illinois has been working on a program for dealing with abandoned
mine lands since 1975, but it was not until the 1979 Abandoned Mined
Lands and Waters Reclamation Act which took effect June 1, 1980, that Il
linoiscould be said to include subsidence problems among those to be dealt
with from abandoned mined lands. Even then there was no specific
reference to subsidence in the Illinois Act similar to that in the federal act
just quoted above. However, in the course of preparingguidelines for deal
ing with abandoned mined lands and identifying thirty or more factors to
take into account in deciding whether or not to proceed with a particular
project, the Illinois Abandoned Mined Lands Reclamation Council
recognized and mentioned subsidence as a factor. Thus within Priority I,
there is a reference to "(sjubsidence damage to water supply, sewage or gas
lines"" and within Priority V there is reference to "(djegree of damage to a
public facility due to subsidence.'"" However, the Illinois focus always has
been on refuse and surface pollution.

Since these corrective measures depend on funding and can be expen
sive, the scopeof the Illinois effort isgoinglo depend largely on the amount
of monies available from the federal fund. It is my understanding that Il
linois abandoned mined land experts believe that Illinois' guaranteed share
over the fifteen year life of the federal fund would approximate only one-
third of the Illinois need.

The guaranteed share for a state is one-half of what is collected from
the state and as of June 18, 1981, that one-half amounted to about 23.8
million dollars for Illinois. However, a state cannot apply for any of that
money until it has an approved abandoned mined lands plan, and it cannot
get approval for that plan until it has been given primacy over the active sur
face mining reclamation program. Illinois does not have primacy yet;
therefore, it has received none of the 23.8 million. Fortunately, that money
remains in escrow for when Illinois does attain primacy. Much of the re
maining one-half that is not guaranteed to individual states remains
available to all states in a discretionary pot that the Secretary can dole out.
Illinois has been able to share in that pot since such sharing does not depend
on primacy, and some of that money has been used in connection with sub
sidence. The most important subsidence projects involve emergencies
created by actual subsidence such as the need to shore up a house in order to
prevent further subsidence damage. Here, I understand, there is funding
within 24 hours, although no monies are transferred to the state to spend. It
is done by direct federal contract.
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In order to avoid unjust enrichment to property owners, Illinois law-
provides that under some circumstances if monies expended by the State
for reclamation on privately owned property results in an increase in value
of that properly, the State may obtain a lien against the property. However,
this lien may not exceed the amount of the increase in value.

SUBSIDENCE INSURANCE

As of October 1, 1979, subsidence insurance was to be available in
Illinois. The requirement came as a result of legislation which was not fully
effective until November 29, 1979. The timing confusion resulted from
legislative uncertainty about how to fund the insurance program. The final
funding decision consisted of three basic elements. First, the insurance will
be provided by private insurance carriers who will also settle claims. They
will get commissions for the policies they write and reimbursement from a
state fund for claims paid. Second, the state fund will be constituted from
premiums to be charged the insureds. The two administrators of the fund,
the Director of the Illinois Department of Insurance and the Illinois
Industry Placement Facility, set the initial premiums at from S6 to S12 per
year depending on amount of coverage and type of construction. Third, the
State would lend up to a maximum of $500,000 to the fund to get it started.
This loan would have to be paid back over the three-year period 1984-1986.
From then onward the insurance program would have to pay for itself.

The statute specifics automatic coverage for all counties except a coun
ty with 1 million or more inhabitants and any county contiguous to such
county. In addition, the statute gives the Director and Facility authority to
exclude further counties from this automatic coverage. It is my understand
ing that this authority was used to exclude counties with less than one per
cent of the surface undermined resulting in 34 counties with automatic
coverage. What automatic coverage means is that any current or future in
surer of a structure must offer its insured subsidence coverage at the set
premium. The insured then has the option of rejecting the coverage by sign
ing and returning a statement to that effect. Obviously this is an option that
should be exercised in many instances since in some counties relatively few-
acres arc undermined. However, apparently to date there are no statistics on
the rate of rejection. In the nonautomatic counties sueh insurance must be
available to all who want it.

The statute places several limitations on program coverage. First,
coverage is limited to "structures", and they are defined in the statute as
"any dwelling, building or fixture permanently affixed to realty, but . . .
not . . . land, trees, plants and crops."" Second, coverage is limited to a
maximum of $50,(XX), although insurance companies are free to offer their
own insurance for any excess amount. Third, there is a variable deductible
ranging from S250 to $500. Finally, an insurer can refuse coverage in certain
instances where subsidence has occurred previously.

One important feature of the law is allowing the fund to be subrogated
to the insured's claim against those responsible for causing the subsidence.
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An individual land owner with a small claim might be reluctant to sue a
mine operator because of the expense of such an action. However, in a
situation where the fund has to pay out several small claims in an area as a
result of subsidence from one mine operation, the fund's action could be
more efficient inconsolidating the numerous claims in onesubrogation suit.
It is therefore possible that the program will lead to placing more of the
financial responsibility of subsidence on those causing it. This too could
help perpetuate the fund without having to rely solely on premiums to do it.

Despite almost two years of program operation there are to the best of
my knowledge no published reports of any kind available on how the
program is going. Data collected for me by the SIUC Law Library Staff
had to be obtained through telephone conversations with persons in-
involved in the administration of the program. What I was told indicates
that approximately 400 claims have been filed to date, with approximately
200 of these confirmed as legitimate and 100 paid out. Apparently many of
the claims have been under $10,000, although they range to the maximum.

PROHIBITING SUBSIDLNCE FROM NEW MINES

Both the Illinois Surface Coal Mining Land Conservation and
Reclamation Act of 1979 and the Federal Surface Mining Control and
Reclamation Act of 1977 contain the following basic subsidence provision:

Each operator shall adopt measures consistent with known
technology in order to prevent subsidence eausing material
damage to the extent technologically and economically feasible,
maximize mine stability, and maintain the value and reasonably
forsceable use of surface lands, except in those instances where the
mining technology used requires planned subsidence in a predict
able and controlled manner. Nothing in this Section shall be con
strued to prohibit the standard method of room and pillar
mining.'-'

Illinois similarly adopted regulations for interpreting this section almost
identical to those adopted by the Federal Officeof Surface Mining in inter
preting the federal act provision.

The primary purpose of this section is to protect the public interest in
the continued utility of surface estates in general, the public interest in
avoiding expenditures for repairing sunken roads, school houses and other
public improvements, and the public interest in avoiding the economic loss
of having a large number of surface owners impoverished as a result of sub
sidence. Thus only secondarily is the interest of the private surface owner to
remain whole involved.

Basically the Illinois regulations interpreting this section are divided in
to two parts, one part setting forth the information that must be submitted
at the time of application for a mining permit and the other part
establishing basic performance standards for all underground mine permit
holders. Since the application regulations reflect the criteria established in
the performance standard regulations, the performance standard regula-
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lions will be considered first.
There are four subsections to the performance standard regulations,

one each on general requirements, notice to the public, surface owner pro
tection, and buffer zones.

The general requirements subsection does little more than restate the
statutory language indicating additionally only that the operator must com
ply with any subsidence control plan that he has submitted as a part of the
permit application process. The federal regulation does specify additionally
some of tbe methods that can be used to prevent subsidence. Thus the most
important aspect of the federal regulation is in making it clear that there is
no one way to prevent subsidence, and, that therefore, local regulatory
authorities must consider the particulars of the specific situation involved.

The public notice subsection does not provide for public notice; it
merely provides for notice to ownersand residents of property overlying or
adjacent to the proposed mine area. Even then utility easement owners arc
not specifically included as property owners although clearly they should
be.

The surface owner protection subsection requires a permit holder who
conducts a mining operation which results in subsidence that causes
material surface damage or diminution in surface use to (1) restore or
rehabilitate the surface, or (2) purchase the property at pre-mining fair
market value, or (3) secure an indemnity for the surface owner before min
ing begins such as through the purchase of an insurance policy. However,
evenwhen purchase of propertyor insurance occurs, the permit holder con
tinues under an obligation to restore and rehabilitate the premises to the
extent technologically and economically feasible. This is because even
though the primary focus of (hissubsection is on the secondary purpose of
preventing wide-spread loss to surface owners and residents, it also reflects
the primary public interest in maintaining the integrity of the surface.

The buffer zone subsection limits or prohibits mining beneath or adja
cent to certain streams or water impoundments, aquifers, or public
buildings. However, the regulatory authority has discretion to allow mining
in those areas if it determines that subsidence will not cause material
damage to the affected category of property. In addition, these regulations
restate the statutory provision which requires the suspension of mining when
imminent danger threatens inhabitants of urbanized areas, cities, towns or
communities, industrial or commercial buildings, major impoundments, or
permanent streams.

The application regulations require submission of a survey showing
whether there are any "structures or renewable resource lands" within the
proposed mining area. Renewable resource lands are defined to mean
"aquifers and areas for the recharge of aquifers and other underground
waters, areas for agricultural or silvicultural production of food and fiber,
and grazing lands."" If such structures or lands exist, the survey must show
whether subsidence could cause material damage or diminution of
reasonably foreseeable use of the structures or lands. If the survey shows
such damage could occur or the regulatory authority believes that it could
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occur, the applicani must submit a subsidence control plan which describes
(I) the mining methods and other actions of the operator that might affect
subsidence and (2) the measures that will be taken to (a) prevent subsidence
from causing material damage or diminution of use, (b) mitigate effects of
material damage or diminution of use, and (c) determine the degree of
material damage or diminution of use. Examples of each are provided in the
regulations.

This regulation in its limited definition of renewable resource lands
ignores the primary subsidence problem that Illinois has faced. Much of the
subsidence that causes substantial damage in Illinois occurs in areas that
were not urbanized at thetime the mining took place but which subsequent
ly have become urbanized. Since such areas are not necessarily used for
agricultural or silvicultural production at the time of mining, the regulation
may well not be protecting Illinois areas of future urbanization.

One issue that has not been addressed adequately in either the federal
or Illinois regulations relates to a situation that has occurred often in
Illinois. In this scenario, after underground coal mining is completed, the
operator quits business and goes out of existence. Thereafter subsidence
occurs. Of what value is the regulatory provision to the effect that the
operator shall restore the surface or purchase the property? Neither the
insurance nor the bonding provisions of the statutes or the regulations cover
this situation.

The federal bonding regulations on mine subsidence require onlythat a
performance bond be filed to guaranteecompletion of measures to be taken
pursuant to the mine subsidence control plan. Despite the title of the
equivalent Illinois regulatory bonding section, "subsidence and mine
drainage",'4 the Illinois section contains no bond requirement relating to
subsidence.

A September 1981 proposed amendment to the federal regulations
would require either that all of the subsidence control plan measures be
completed or that a performance bond be filed to guarantee their comple
tion before any underground operations arc extended.

CONCLUSION

In 1880, the Illinois Supreme Court established in a surface owner an
absolute right to subjacent support, a right inherent in the bundle of rights
called ownership and, therefore, entitled to substantial protection in the
courts. A period of strict court enforcement of this right followed. Begin
ning with decisions in 1923 relating to waiver and decisions in 1963 relating
to liability of successors in interest to ownership of coal, the Illinois courts
started undermining this substantial protection standard. By the mid-1970's
enough problems had arisen with the adequacy of the common law that
legislative bodies found it necessary to enact laws to deal with subsidence
problems. As a result of legislation establishing the subsidence insurance
program and the abandoned mined lands program, substantial progress was
made toward plugging gaps in protecting against loss from pre-1977 mining.
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As a result of the legislation requiring current mine operators to use
technologically and economically feasible methods to prevent subsidence
and the regulations promulgated pursuant thereto requiring indemnifica
tion against loss, substantial progress was made toward protecting against
loss from post-1977 mining. However, gaps and problems, many of which
have been noted in this paper, exist or will arise in the future.
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Question: Correct me if 1am wrong, but that paper has been published
or is about to be published?

Robert Beck: An earlier long version of it has been published for
lawyers.

President Lucas: We will have a short business meeting prior to the
papers in the morning sessions. This meeting is adjourned.



MORNING SESSION

The Friday morning Business and Technical Sessions convened in the
Lincoln Boom of the Holiday Last at 9:00 a.m., October 23, 1981. Presi
dent Walter S. Lucaspresided.

BUSINESS SESSION

President Lucas: I would like lo call the business meeting to order this
morning so we can gel a few pertinent items out of the way before we pro
ceed with our technical session.

We would like to start with the report from our Secretary-Treasurer,
Heinz Damberger.

SECRETARY-TREASURER'S REPORT

Heinz Damberger: The financial report was approved by the Auditing
Committee. We arc about S400 short, but the main reason for that is that
some of the advertising income has been deferred to this fiscal year. Ac
tually we would be about S2.000 ahead. So I think for the next year we will
be in balance again. Our costs arc going up, and somewhere down the road
we will have to do something. Income from dues has increased from about
S7.000 to S10.800 because we raised the dues to S8.00 from S5.00. Advertis
ing income has been down somewhat because we had fewer pages in adver
tising. Income from interest has gone up about Si,000 because our cash has
been put into a money market fund, and we were getting about 17% in
terest. Publications expenses are about the same. This is mostly because the
book this year was not quite as thick as last year.

It is hard to predict what will happen, but I think that for one or two
years we will be in pretty good financial shape. After that we will have to
consider an increase in dues again or something else. 1 think those are the
main items for the financial report.

So far we have registered 984 members, about (he same as last year.
This includes the 27 students who arc here.

President Lucas: 1am not sure whether we need lo get approval for the
financial report but maybe you can ask for that. The financial report has
been approved by the Auditing Committee. First 1will ask if there are any
additions from the floor. It is available if anyone wants to see it. And if not,
Heinz, it stands approved as reported. The next item of business is a very
important one to your Institute and that is the Nominating Committee
report for the new directors and the new officers for next year. The Chair
man of the committee is Mr. Ralph Banks, if I can call on Ralph Banks
now.
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NOMINATING COMMITTEE REPORT

Ralph Banks: Mr. Chairman, ladies and gentlemen, the Nominating
Committee composed of Richard Rouse, Jack Simon, and myself met
several times this summer and we have the following report to submit to
you. Continuing on the Executive Board through the year 1982 will be:
Douglas Dwosh, Rusty Glen, William Murray, and R. A. Tauchcr. Con
tinuing on the Executive Board through the year 1983 will be: Brad
Evilsizcr, Robert Izard, William J. Orlandi, and Ron Siler. In keeping with
the policy of this Institute we have to elect four new members to the Ex
ecutive Board, and the Nominating Committee recommends and moves that
the following men be elected to the Executive Board to serve through the
year 1984: John C. Bennett of Peabody Coal Company, Erich Egli of
Sahara Coal Company, George L. May of Monterey Coal Company, and
Dale E. Walker of Freeman United Coal Company. Mr. Chairman, the
Nominating Committee moves that these men be elected to the office of Ex
ecutive Board.

President Lucas: Are there any nominations from the Boor? Do 1 hear
a motion from the Boor that these directors be elected for a four year term.
Second? All in favor? All opposed? The slate has been approved.

Ralph Banks: Mr. Chairman, the Nominating Committee further has
selected the following people for the respectiveoffices as follows. We wish
to continue our very able and capable Secretary-Treasurer, Heinz H.
Damberger; for Second Vice-President, H. Elkins Payne of AMAX; First
Vice-President, Wayne E. Haynie of Old Ben Coal Company; and Presi
dent, Jack A. Simon, Illinois State Geological Survey.

President Lucas: The Chairman of the Nominating Committee recom
mends that we nominate these people to those respective offices. Again, do
we have any further nominations from the Boor? Do I hear a motion that
these people be elected by acclamation? And a second?

Our new officers for the 90th year of the [Ml, will be President, Jack A
Simon; First Vice-President, Wayne E. Haynie; Second Vice-President,
Elkins Payne; and our Secretary-Treasurer, Heinz H. Damberger.

HONORARY LIFE MEMBERSHIP

Before we get into the Scholarship Committee report 1 would like to
report for the Honorary Life Membership Committee, the Chairman of
which was Lou Weber. Our Honorary Life Member this year will be Joe
Schonthal, and he will be honored at the luncheon at noon today. I now
would like to call upon our Chairman of the Scholarship Committee, Mr.
George Eadie.

SCHOLARSHIP COMMITTEE REPORT

George Eadie: Thank you, Mr. President. The Chairman of the Schol-
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arship Committee and Lannic Richtcr have joined the Committee lor
Scholarships tor the Illinois Mining Institute this year. I think it is probably
a landmark, since in the time of my memory I don't believe I haveheard a
scholarship report given by anyone other than Dr. Jack Simon. Since Dr.
Simon has moved on to bigger and better things in the Institute, Lannie and
I are very pleased to be part of the Scholarship Committee this year. The Il
linois Mining Institute continues to be a pace setter, not only in program
ming, but also in support of students and scholarship programs throughout
the Illinois Basin. This year the Institute will provide S5.000 to six institu
tions for their scholarship programs. I have been in contact with these
schools and have asked each of the representatives to be prepared to come
to the podium this morning to tell us a little about their program and to
introduce their scholarship holders, if theyare present. I would like to start
this bygoing to the Illinois CommunityColleges. Three of them each will re
ceive S500 towards their scholarship program this year, and I would like to
start with Ron Sanderson of Rend Lake College.

Ron Sanderson: First of all I would like to thank you for the oppor
tunity to be here. Rend Lake College is a community college located near
Ina, Illinois in the sourthern part of Illinois. I would like to tell you a little
about the background of the school in case you are not familiar with it. We
have a student population at the college which is both a transfer and voca
tional technical school. In the mining area wc have approximately 400 full
time students, and wc do work very closely with various coal companies in
the area such as Inland, Freeman, and Old Ben. Wc have 18 full time in
structors. I would like to take a minute and have Mr. Bob Mooneyham
stand up. He is one of our instructors with me today. Bob is an instructor in
the practical mining area. In the back of the room, if you are interested, we
have a little brochure about our mining program.

On behalf of our mining program at Rend Lake College wc would like
to thank the Illinois Mining Institute for the scholarship. Wc have awarded
this year, three $250 scholarships. We had a balance from last year, so what
we arc doing this year is giving three of our students a S250 scholarship on
behalf of the Illinois Mining Institute. This money will then be used to help
defray their expenses and transportation. Wc had an application that each
of the students, who were interested, filled out. I was going to take time to
read a little about each of the students, but I think that maybe in the interest
of time I will pass on that. David Burkitt from Christopher, Illinois is a
sophomore in our program at Rend Lake and is planning to transfer to
Southern Illinois University upon graduation. Gregory Heck from
Tamorora, is also a sophomore. Ted Jennings from Royalton, Illinois is in
our program. These students all have classes today, so they are not with us.
On behalf of the college and on behalf of the students, we do want to thank
you for this opportunity and this scholarship. Thank you.

George Eaclie: The Southeastern Illinois College report will be given by
Wayne Hemmerick. Wayne is actually a Sahara Coal Company employee
and is an adjunct instructor at Southeastern in Harrisburg, Illinois.
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Wayne Heinmerick: Wc have two students this year getting the scholar
ship. One of them is Bill Crittenden from Carrier Mills; I think he works for
Peabody Coal Company part time and goes to school part time too.
Another student, Charles Butts, is a sophomore in the program. Both these
students have a very high grade point average. They wrote a one page paper
which we reviewed. We had approximately 12 students apply for the
scholarship. Doug Ramsey, sitting back there, is also a part-time instructor
at Southeastern and works at Sahara Coal Company. The mining program
this year is a lot bigger than it has been in the past. Wc are just getting
started, and it is growing a little. On behalf of Southeastern and the
students, thank you very much.

George Eaclie: The Wabash Valley report will be given by Dr. Ed
Wallen. Wabash Valley has several campuses that they are operating
throughout Illinois. Dr. Wallen is in charge of all of those programs at the
various campuses.

Ed Wallen: Wabash Valley College is in Mt. Carmel, Illinois. When the
program began there, I believe in 1972, that was the only site, but through a
series of cooperative relationships with other community colleges in the
state, we now have the five sites. What we do with the one $500 scholarship
is make five SI00 scholarships so that we can have a person at each of the
sites to receive some help and learn something about the Illinois Mining
Institute. At our Carterville site, at the John A. Logan campus, our recip
ient is James Little. He is 18 years old. At our Centralia site, at the
Kaskaskia campus, our recipient is Harold Elmore. He is in his second
semester. He is 42 years old. At Marissa, where we have a cooperative
arrangement with Belleville Area College, our recipient is Chris Akers, a se
cond year student. He is 19 years old. They all have a high grade point
average and good attendance. At our home site in Mr. Carmel our recipient
is Jerry Alderman, a second year student. He is 26 years old. At our Virden
site, where wc are on a cooperative arrangement with both Lincoln Land
and Louis and Clark, our recipient is Genelle Brast. She is completing her
first year.

George Eadie: In addition to these three $500 scholarships that go to
the community colleges of Illinois, there are five $750 scholarships that go
to the traditional engineering schools in the area. Dr. Ken Tempelmcyer will
give the report for Southern Illinois University at Carbondale. Dr. Tempel
mcyer is Dean of (he College of Engineering and Technology on the Car
bondale campus at SIU.

Ken Tempelineyer: Thank you very much, George. 1 am happy to
report on behalf of SIU and, in particular our students do appreciate the
assistance that IMI gives with the scholarships. Before reporting on the
scholarships 1 would like to review our mining related programs very
briefly. We have had for some years a program in mining technology. This
program is designed to accept students who come from the community col
leges and allow them to finish a four-year program in mining technology.
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This program continues to grow and lias a good flow of students,and more
important to those in the mining industry, it has a continual flow of
graduates. In addition to that we have had a Master of Science program in
mining engineering for several years. Enrollment in this program stays
strong; we have had an increasing number of graduates each year. I wish
though, I would see more native students in our IS program. We have an
easy time interesting foreign nationals in the progr n, but 1think we would
benefit by more native students. Two years ago w. created a new Depart
ment of Mining Engineering and instituted a Bachelor of Science program
in miningengineering. This program now has about 70 students in it, and it
is also continuing to grow. Last summer we produced the first two gradu
ates from this program. The number of graduates will continue to increase
in the coming years. Wehave increased our faculty in mining engineering by
two positions this year. Unfortunately, I have to report to you this has been
at the expense of the demise of the Department of Energy and Mining
Technology Center. But I guess that in every cloud there is a silver lining,
and as DOE found it necessary to close this center down, we were able to
obtain two very fine faculty members, who were formerly employed there.
We have also made a Committee on Space and Equipment to build the
laboratories in our Mining Engineering Department.

We received two $750 scholarships and we sub-divide these into three
scholarships. A scholarshipthis year has been given to SandySherman, who
is here with us today. She is a senior, who will graduate in December of
1982. She is in civil engineering technology and from DuBois, Illinois. She is
interested in reclamation and mine construction and design. She has
formerly worked for Peabody Coal Company and for the Department of
Energy, Carbondale Mining Technology Center, and at the present time she
is the President of the Student Chapter Society of Women Engineers. Sandy
is a very good student, and I am sure will be a credit to IMI. The second
award went to Dina Lawrence. Dina is a senior student in engineering. She
comes from Country Club Hills, a suburb of South Chicago. She is a senior
who will graduate in May of 1982. Her interests arc in coal preparation,
groundwater hydrology, and reclamation. She has worked several times at
different assignments at Commonwealth Edison including in some of their
fossil fuel plants. She is a very fine student. Mr. President, I think you will
also seeshe is a credit to IMI. The third award went to Mr. Tim Thompson.
Tim is also a very fine student. He is a senior engineering student, and 1
believe his plans are to continue with the Master's degree in mining
engineering. SIU at Carbondale really appreciates the assistance that IMI
provides through these scholarships. Thank you very much.

George Eddie: The University of Missouri-Rolla report will be given by
Dr. Stuart Gillies.

Sluart Gillies: I'll just give you an update on what has happened at
Rolla in the last year. Most of you know Dr. Ernest Spokes; he was acting
Dean of Mines and Metallurgy last year. He has relinquished that post. He
is back teaching and doing research as a professor. Our dean now is Don
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Warner. We have one new faculty member in mining engineering — Paul
Wersev. He is in the rock mechanics and explosives area. We presently have
as our department chairman, Richard Ash, who is in mining. Before 1talk
about the scholarships 1would like to show my appreciaton to those of you
whom I havemet out in the field visiting mines. 1have takenquite a few stu
dent field trips which were possible only because of the opportunities you in
the mines give us to take large numbers ofstudents. I know it can be an in
convenience with the numberswe do have, and we really do appreciate the
cooperation you have offered. First I acknowledge our appreciation for the
$1500 given to Rolla by the Institute. We have our three scholarship recipi
ents here this morning. We have Michael Spengler, who is from South Cor
ning. He is a junior in our mining program. David Wilhide is from Indiana,
and' Dennis Smith is from Arkansas. Dennis has worked for a couple of
summers in the Illinois coal mining area. Rolla thanks the Institute for the
$1500.

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

John Krogman: Thank you very much. The University of Wisconsin at
Platteville is located in the southwest corner or the state. We have a small
branch at Madison. Next year will be the seventy-rifth anniversary of the
Department of Mining Engineering which was established in 1907 as a
Wisconsin Mining School. We have evolved from the first 7 students to the
present 6 departments of engineering. Mining presently has 115 students.
We have40 new freshmen, our biggest class ever. The College of Engineer
ing has 1360 students. We arc doing quite well. We have selected three
outstanding seniors in mining engineering as recipients of the 1MI scholar
ships this year. Unfortunately, these students couldn't be with us today, but
we do have about a dozen students down for the meeting. The recipients are
all from Wisconsin and arc all seniors — Russell Meier from LaCrossc, Jeff
Rusord from Mumford, and Daniel Goethel from Baraboo. On behalf of
them and the University of Wisconsin-Plalteville I would like to thank IMI
for their continuing support of our scholarship program. Obviously, this
makes our recruiting much easier and also enables us to maintain out
standing students at our University. Thank you very much.

George Eadie: Thank you, John. The Illinois Mining Institute does
have available for a scholarship of $750 for the University of Illinois. I did
talk to Jerry Dobrovolny, who is head of the General Engineering Depart
ment of Illinois where Ihe undergraduate degree of mining is taught as a
mining option in general engineering. Jerry said that they do have ten
students in the mining option program, but there is no scholarship being
presented to Illinois this year. On behalf of the Institute we want to thank
the students and faculty who have participated in Ihe report this morning.
That concludes the report, Mr. President.

President Lucas: Thank you, George. I would like to add that you can
sec by the length of the reports how important the Scholarship Committee is
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and how important the money is that comes from the Institute to the
various schools. As a matter of fact, since my tenure on the Board of Direc
tors and since attending meetings, the scholarship has always been of prime
importance because it is one of our most important functions. At our Board
of Directors meeting this year we discussed the various ways whereby more
money could be received by (he Institute for distribution to the student and
to the various schools. It was decided (hat in cooperation with the new
Scholarship Committee and the new Board of Directors, that next year with
the advance registration letters there will be not only a flyer but an extra box
for anyone of the individual members wanting to contribute to a special
scholarship fund which will be administered through the Illinois Mining In
stitute. Last year the Institute received $1000 from a donor, who wished to
remain anonymous. This could be used possibly as seed money to continue
and possibly enlarge the scholarship fund for next year. We'll see how that
new program is received by the members next year.

ADVERTISING COMMITTEE REPORT

I would like to say that the Advertising Committee, chaired by Mr.
Mike Killman, has apparently done an outstanding job. As you will
remember there was still some carry-over in (he advertising, and so far as I
can find out, the Advertising Committee is ahead of last year. I must not
only thank the Advertising Committee, but the various companies who ad
vertised. For those of you who don't know, that is what pays for the Pro
ceedings every year. I know we use it around our company for various
reasons. It is a very nice publication, and by being a member of the Institute
you recieve a copy.

I would like to personally thank all of the committees and especially
the chairmen of the committees, who have done just a super job this year. 1
also want to thank Heinz, who was the Chairman of the Program Commit
tee and put together an outstanding program. I thought the one yesterday
was just super, and we have another one coming up, which 1 think is going
to be just as good.

TECHNICAL SESSION

President Lucas: Apparently we have had a response to the scholarship
report in that there has been at least the makings of some seed money for a
new scholarship. I'll have to talk to Heinz a little about that during this ses
sion, then maybe we'll have something to report at the luncheon. Now I
would like to at least start the technical session by introducing your chair
man, who is Robert M. Izard, Vice-President of Operations for Midland
Coal.

Robert Izard: Thank you, Walter. Good morning, ladies and gentle
men. I would like to also welcome our speakers, and on behalf on the
Executive Board and members of the Institute, I would like to thank you for
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your preparation in putting these papers together. Our opening speaker is
Mr. Robert "Red" Robinson, Senior Associate Engineering Geologist with
Shannon and Wilson Inc. of Seattle, Washington. Mr. Robinson received
his Bachelor of Science degree in geology from UCLA in 1970, and from
1970 to 1974 he did graduate research work at the University of Illinois. Red
has considerable experience in slope stability and will speak to us about
"Imperical Relations for Predicting the Stability of Surface Mine Spoils".
Would you welcome please Mr. Robinson.

Robert Robinson: It is always a pleasure to be back here in the Mid
west. I was born and raised in Wisconsin and then went to school in Illinois.

The topic of my talk, "Imperical Methods for Predicting the Stability of
Surface Coal Mine Spoils", derives from a research project that Shannon
Wilson did for the U.S. Bureau of Mines between 1977 and 1979 entitled
"Surface Mine Spoil Stability Valuation for the Interior Coal Province". It
comes in two large volumes.



EMPIRICAL RELATIONSHIPS FOR PREDICTING
SURFACE MINE SPOIL STABILITY

ROBERT A. ROBINSON

Senior Principal Engineering Geologist
and

DAVID A. ROBERTS
Senior Mining Engineer
Shannon & Wilson, Inc.

Seattle, Washington 98103

INTRODUCTION

Spoil failures in surface coal mines may severely affect the economics
and feasibility of coal retrieval. Spoil failures may cover valuable coal,
damage expensive mining equipment, and pose a hazard to personnel in the
mine. Consequently, in evaluating the economics of a potential mine, it is
desirable to be able to predict the stability of spoils derived from the high-
wall, and the need for any preventative or remedial measures necessary to
promote stability. Historically, there have been no methods for predicting
spoil properties based on the exploration data for use by a mine designer in
predicting spoil pile stability. Mine designers have traditionally relied on
their experience with nearby mines or mines in similar materials to gain a
feel for the stability of spoil piles for an as yet developed mine. What is
needed, therefore, is a method for predicting those material properties
which control the stability of a spoil pile.

This report presents a number of tentative empirical relationships
which may be used to predict spoil material properties and, subsequently,
the stability of spoil piles. These empirical relationships require input in the
form of easily and inexpensively measured properties of the highwall
materials as determined from boring samples, anticipated configurations of
the proposed spoil piles, and equipment types or excavation methods pro
posed for use in excavating and placing spoils. Once derived, these relation
ships may also be used by a mine designer to assist in:

• Selecting appropriate mining equipment.
• Designing optimal pit configurations and mining sequences.
• Assessing the cost and need for any preventative or remedial

methods for enhancing spoil stability.
• Determining the effect of spoil pile instability on the overall cost ef

fectiveness and feasibility of the proposed mine.
These empirical relationships were derived by relating and evaluating

spoil failure case histories from 16 surface mines in the Interior Coal Pro
vince as part of an investigation for the U.S. Bureau of Mines (Miller, et al.,
1979). Failures ranged from shallow surficial slides involving as little as 400
yards of material up to deep-seated failures extending through the pit bot
tom and covering as much as 10,000 yards of coal, closing the pit and
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damaging equipment. These case history evaluations also included a variety
of pit configurations and corresponding excavation and placement techni
ques including small truck-shovel operations, draglines, bucket-wheel ex
cavators, and large shovels.

PRELIMINARY EMPIRICAL RELATIONSHIP

Mine operators have observed that the frequency of spoil pile failures
appears to increase with greater highwall height and increasing percentages
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of soil in the highwall materials. This suggests a relationship between
highwall height, percentage of soil in the highwall, and the occurrence of
spoil pile failures, as shown on Figure I. This figure indicates that for 20 pits
in the Interior Coal Province, spoil pile failures were negligible for highwall
heights of less than 60 feet and containing less than 20 percent soil and
slakable or degradable rock (slakable is defined as the tendency to crumble
or disintegrate when exposed to air and water). When highwall heights ex
ceed 60 feet and contain more than 20 percent soil and slakable rock, then
some spoil pile failures were observed. Once the percentage of soil and slak
able rock in the highwall exceeds approximately 40 percent, spoil failures
were frequent and severe. The one pit which was observed to contain no
spoil pile failures, but which had a highwall height greater than 60 feet and
more than 40 percent soil and slakable rock, had removed the underclay
which had contributed to previous spoil pile failures. I lighwalls containing
very large percentages of lacustrian sediments may also defy this relation
ship, resulting in spoil pile failures with pile heights of as little as 20 feet, as
shown by the point at the lower right side of Figure 1.

This empirical relationship, while of a fairly general nature, provides a
preliminary method for predicting spoil pile failures for planned pits. An
advantage to this simple predictive relationship is that it requires only a
knowledge of the height of highwall and the percent soil and slakable rock,
properties which are easily determined from the exploratory borings.
Flowever, this method is not capable of assisting in the assessment of
various preventative or remedial measures for enhancing spoil stability such
as pullback benches, high-strength buckwall zones, removal of the under
clay or the effects of various types of excavation and stacking equipment.
Therefore, where the highwall height exceeds 60 feet and contains more
than 40 percent soil and slakable rock, it may be desirable to more reliably
predict spoil pile instability and to assess preventative and remedial
methods, using an analytical method which takes into account the con
figuration of the spoil pile and the strength properties of the various zones
of spoil materials.

FACTORS CONTROLLING SPOIL INSTABILITY

As a refinement to the basie empirical relationship presented above, we
should begin by determining the basic parameters which affect the stability
of any slope, either natural or manmade. These parameters basically in
clude the configuration of the slope and the strength of Ihe spoil material.
Slope configuration parameters include the height and angle of various por
tions of the slope. For surface mines the spoil pile configuration is a func
tion of the height of the highwall from which the spoil materials are derived
and the method of spoil placement which affects the angle or slope of the
pile and the need for any intermediate benches. The strength of the spoil
material is related to the parent materials in the highwall, the degree of
disturbance created by excavation, and the method of spoil placement.

Strengths of the overall pile may be further affected by placement
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techniques which create zones of high-strength and low-strength spoils in
the pile by selectively excavating portions of the highwall and placing these
materials in discrete zones in the spoil pile as shown on Figure 2. Failure
surfaces in the spoil pile may be controlled by the occurrence of these low
and high-strength zones. In many mines relatively high-strength spoils are
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selectively placed in the toe of the pile as buckwalls with the intent of con
taining the lower strength spoils and preventing or inhibiting failures
through the toe of the pile. Significant low-strength zones may include the
interface between successive pile strips which become weathered or satu
rated in the time interval between placement of the next successive strip; and
low-strength underclays along the pit bottom, which may become degraded
due to seepage into the pit or disturbance by heavy equipment traveling
along the pit bottom. Such weak and strong zones may force non-circular or
wedge-shaped failure surfaces.

Other parameters which might be considered to affect spoil pile stability
include precipitation, temperature, the occurrence of groundwater, drain
age, and blasting vibrations, all of which have been found to exert compara
tively minor effects on the short-term stability of spoils considered herein.
Consequently, the following paragraphs will only be directed at assessing
the more significant parameters affecting spoil pile stability including pile
configuration and spoil material strength and weight.

A large variety of mathematical techniques arc readily available from
the civil engineering field for analyzing the stability of slopes and assessing
the importance of the various input parameters. These slope stability
analysis techniques range from very simple chart systems requiring minimal
input data on slope configuration and material properties on up to very
complex and rigorous mathematical and often computerized techniques
which allow for considerable complexity in the slope configurations,
material properties and groundwater conditions. These various analysis
methods have been summarized by Miller, et al. (1979) and their attributes,
benefits and deficits compared. All of these techniques require input data in
the form of spoil pile height and slope angle, and spoil strength and density
properties as shown in the example on Figure 3.

The simple analysis presented on Figure 3 is for an observed failure at
the mine diagrammed on Figure 2, and is presented as a basis for assessing
the sensitivity of the analyzed factor of safety to the various input
parameters. The example was analyzed using actual field data, and there
fore, also shows the accuracy with which a slope can be analyzed given even
fairly sparse data. A plot showing the sensitivity of the factor of safely of
the spoil pile to changes in each of the input parameters over a reasonable
range is shown on Figure 4. A factor of safety of 1.0 or less represents a
failure condition. As shown on Figure 4, the factor of safety is extremely
sensitive to relatively small changes in the cohesion and angle of internal
friction of the spoil while being less sensitive to changes in the wet density,
slope height and slope angle below a factor of safety of 1. Scrutiny of this
plot, therefore, provides insight into the relative effect of small variations in
the stability input parameters and indicates those parameters which exercise
the greatest control over stability. The plot also may be used to assess the
relative effectiveness of various spoil stability enhancement techniques such
as decreasing the slope angle, decreasing the slope height, or increasing spoil
material strength.
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EMPIRICAL RELATIONSHIPS FOR STABILITY ANALYSES

We will present in the next few pages recently developed empirical rela
tionships relating spoil properties and spoil pile configurations to easily and
inexpensively determined highwall material properties, and (he proposed
excavation and placement methods. These relationships may be used by
themselves to locate areas of the pit potentially containing low-strength spoil
materials which may lead to instability. These materials may also be used as
input for stability analyses. Input parameters which are required for any
stability analysis technique are:

• Angle of internal friction of spoils (p).
• Cohesion of spoils (c).
• Wet unit weight of spoils (Y„,).
• Angle of internal friction of underclay (d.).
• Height (H) of spoil pile (relates to bulking factor).
• Slope inclination (B) of spoil pile (stacking angle).
As will be shown, these stability input parameters may be derived from

a number of easily and inexpensively measured highwall properties and a
knowledge of the proposed excavation and stacking equipment types, as
follows:

• Thickness of individual soil and rock units (h ).
• Percent of soil and slakable rock in highwall.
• Water content of soil and rock units in highwall (w°/o).
• Dry unit weight of soil and rock units (Yilh).
• Atterberg limits, or preferably direct shear tests on underclay.
All of these properties can be derived from good quality core or chunk

samples obtained during the exploration program for the mine area.
Based on a visual classification, it was possible to separate the spoil

materials of the Interior Coal Province into three categories: 1) predomi
nately soil spoil with over 75 percent soil, 2) mixed soil and rock spoil with
10 to 75 percent soil, and 3) predominately rock spoil with less than 10 per
cent soil. While separation of spoil types into 3 categories is somewhat arbi
trary, classification into more detailed groups is not warranted on the basis
of the present level of testing. Table I presents a summary of the range and
median values of various engineering properties derived from spoils from 20
different pits. This table illustrates definite differences between soil spoil
and rock spoil, whereas mixed soil and rock spoil tends to overlap with
both soil spoil and rock spoil. While Table I provides a good indication of
the distinct variation in properties between the three categories of spoils, the
ranges of these properties are too great to be of value in a stability analysis.
Consequently, some alternate and more site-specific relationships are
necessary

Figure 5 presents a relationship between water content (w) of the spoil
and its angle of internal friction (ps). Since we arc mainly concerned here
with the short-term stability of unsaturated surface mine spoils with no
established groundwater table, the angle of internal friction presented on
Figure 5 is in terms of total strength rather than effectivestrength. As the
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water content increases, the angle of internal friction decreases with a
reasonably linear relationship. Therefore, wet undrained spoils tend to have
lower strengths and be less stable than dry or well drained spoils. This rela
tionship may be due to the greater affinity of the weaker fine-grained soils
for water and the build up of pore water pressures in these same soils during
shearing which tends to reduce the total strength. As on Table 1, the figure
also shows a marked relationship between water content, friction angle, and
the spoil category.

Table I — Engineering Properlics of Three Spoil Categories

Angle of

Spoil
Calegories

Natural

Water

Content

w

percent

Dry
Density

pel

Internal

Friction

(Total)

"s
Degrees

Cohesion

(Tolal)
c

per

Compaction
C,

lie it i'ill

Plasticity
Index

PI

SOIL

(>75% to soil)
No. of Tests

13 to 37

(21)
29

86 to 109

(96)
29

Oto 10

(5)
9

200 to 2000

(1200)
9

70 lo 95

(80)

30

12 to 30

(19)
9

MIXED SOIL

& ROCK

(70% to 75%
soil)
No. of Tests

9 to 19

03)

44

82 to 129
(105)

43

4 to 30

(20)

14

400 lo 2800

(1300)

14

65 lo 115

(95)

45

14 to 32

(19)

16

ROCK

«IO%ofsoil)
No. of Tests

5 to 15

(9)
21

90 to 119

(103)
20

27 to 32

(29)
3

600 lo 1000

(800)

3

70 to 110

(85)
15

14 to 20

(18)
6

Note: Numbers in parentheses arc the median defined as the value of a variable below and
above which an equal number of variables fall.

Figures 6 and 7 present a relationship between spoil cohesion (c) and
spoil dry density (Yds) and Standard Proctor compaction, respectively. Stan
dard Proctor compaction is a measurement of the degree to which the soil
has been compacted in the field relative to a laboratory determined maxi
mum value. There is considerable scatter on Figure 6 showing a rather poor
relationship between cohesion and dry density, however. Figure 7 shows a
much better relationship between cohesion and Standard Proctor compac
tion. Unlike Figure 5, there appears to be no relationship between spoil
category and either cohesion, dry density, or Standard Proctor compaction.
This lack of relationship is also shown by the range and average cohesions
for the various spoil categories on Table 1. Nevertheless, the fairly good
relationship between cohesion and Standard Proctor compaction suggests
that if compaction can be predicted or easily determined, then cohesion may
subsequently be predicted.
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Where spoil pile failures may extend into or along the pit bottom due to
the presence of a weak underclay, some empirical relationship between
shear strength of the underclay and an easily determinable index property
would also be desirable. Such an empirical relationship has been determined
by Kanji (1974) for relating internal friction angle of clays to the plasticity
index as determined from the Atteberg limits. Figure 8 presents this rela
tionship with data points from laboratory direct shear and field torsion
shear tests on underclay superimposed on the curves. The top graph shows a
somewhat scattered relationship between residual friction angle, which
results after considerable remolding or shearing of the underclay, and
plasticity index. The lower plot shows the relationship between peak friction
angle, the maximum friction angle under small amounts of shear or
minimal disturbance, and the plasticity index. The superimposed data
points for laboratory peak direct shear tests and field torsion shear tests on
underclay samples are also somewhat scattered. A comparison of the data
points for the two plots does show a distinct contrast between residual and
peak friction angle, with the residual friction angles generally less than 20
degrees and as low as 8 degrees, and the peak underclay friction angles
generally greater than 20 degrees. Analysis of several spoil failures involving
underclays indicated that at the time of failure the clays were at residual
strength, possibly due to seepage into the pit or remolding of clays by equip
ment operating on the pit bottom. As suggested on Figure 1, pits in which
the underclay has been removed may avoid costly spoil pile failures. The At-
terberg limits may be determined on remolded core samples of the under
clay for a preliminary estimate of residual friction angle. If good quality
core samples are available, it is suggested that direct shear tests on these
samples would provide more reliable determinations of peak and residual
friction angles at only a minor increase in cost. This, of course, requires that
the exploration borings extend several feet below the bottom of the coal. In
several instances spoil failures have been observed to extend through
underclays as far as 20 feet below the pit bottom, showing the need for ex
tending exploration to these depths.

Now that Figures 5 through 8 have been presented for relating spoil
and underclay strength properties to index properties, it would be desirable
for prediction purposes to relate these index properties to either highwall
material properties or excavation and placement techniques. The following
paragraphs will present several empirical relationships between spoil pro
perties and properties of highwall materials and spoil placement techniques.

Water content was used as an index property on Figure 5 for determing
friction angle of the spoil materials. Figure 9 presents a relationship be
tween water contents of various highwall material zones and water contents
of the corresponding spoil zones. Theoretically, this relationship should be
perfect, however, minor testing errors and the addition of water from
precipitation has resulted in somedeteriorationof the relationship. Manyof
the mines used in determining these relationships had been involved in a
fairly lengthly strike and a severe winter prior to collection of the samples.
It is likely that the water content of at least the upper 5 to 10 feet of the
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spoils had increased somewhat during this period of time. Where mining is
active and the spoils are continuously being placed, then less time would be
available for the water contents of the spoils lo increase above those of the
corresponding higliwall zones. Nevertheless, Figure 9 indicates that water
contents determined for the higliwall materials may be projected with
reasonable accuracy to the corresponding spoil zones and, subsequently,
used for empirically determining the friction angle of the spoils. Water con
tent is a very easy and inexpensive tests which is frequently used as an index
property in soil and rock mechanics, and might easily be incorporated in the
normal test procedures on overburden samples during exploration. This
relationship also emphasizes that wet, undrained highwalls may lead to wet,
low-strength failure prone spoils.

Cohesion was found (o relate lo dry density or Standad Proctor com
paction of the spoils, as shown on Figures 6 and 7. On Figure 10 the spoil
density distribution has been plotted as a function of placement method.
The bucket-wheel excavator (BWE) is primarily used for placing soil spoils
and has a relatively small height of drop resulting in densities in the range of
80 to 90 pel'. The shovel placed spoils indicate a very well defined concentra
tion of densities in the 100 to 110 pel' range. Dragline spoils, on the other
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hand, show a very broad range of densities from about 70 to 130 pcf with a
smaller peak at 95 pel', probably due to the wide range of bucket sizes and
heights of drop. Combinations of equipment produced generally higher
densities than the other methods, with most densities in the range of 110 to
120 pcf, probably as a result of the placement of thin layers of spoil and the
compaction afforded by (rucks, loaders, or scrapers routed over the spoil as
it is placed. The loose dump spoils were placed by pushing rock blocks off
the highwall with a dozer into the adjacent pit bottom from a relatively
small height which generated little or no compaction of the underlying
material.

Although dry density generally provides better correlations, wet den
sity is required as an input parameter for stability calculations.The dry den
sity of a material can be converted to wet density using the natural water
content in the following equation:

Yws = Ydl(1 + w/100) (1)

where Yw| isthe wet density, Yds is thedry density, and wisthe percent water
content of the spoil.

A somewhat better relationship was found between spoil cohesion and
Standard Proctor compaction on Figure 7, consequently, Figure II relates
Standard Proctor compaction to placement method. Results of these com
parisons are similar to the density relationships discussed previously. In
terestingly, dragline and BWF placed spoils exhibit a peak compaction in
the 70 to 90 percent range which is generally considered to be about as loose
as granular materials can be dumped. Shovel placed spoils and spoils placed
by combinations of truck-shovel equipment had peak compactions ranging
from 90 to 100 percent, thus approaching what might be considered satis-
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Fig. II — Compaction of spoils as a function of placemen! method.

factorily compacted structural fill on civil construction projects. It should
be noted, therefore, that greater compaction, as achieved by shovels and
combinations of equipment result in correspondingly higher spoil cohesions
as shown on Figure 5 and, therefore, these placement methods tend to result
in a stronger, more stable spoil pile.

The configuration of the spoil pile is a function of the volume changes
induced on the highwail materials when excavated to produce spoil, the
stacking angle or angle of repose of the spoil material, and the spoil place
ment techniques which may include the use of intermediate benches, de
pending upon equipment limiiations. An empirical relationship is presented
on Figure 12 between stacking spoil slope angle (B) and percent soil and
slakable rock in the corresponding highwail zone. The various categories of
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spoil materials show good correlation with discrete ranges of stacking slope-
angles. These stacking angle relationships, while of value in a stability
analysis, would also be of value in assessing the required reach for spoil
placement equipment such as draglines or shovels.

The height of the spoil piles is a function of the stacking angle and the
degree to which the spoils have bulked due to excavation from the highwall
material. The curves shown on Figure 10 provide a means for assessing spoil
densities as a function of placement technique. Consequently, the bulking
factor (BF) may be estimated using the following equation:

BF = ad„/Y8i-i)ioo (2)
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where Ydh is the dry density of the highwall material determined from core
samples and Yds is the dry density ofspoil determined from Figure 10.

The height of the spoil pile (Hs) may be calculated as follows:

H = H„ (Ydl/Yj (3)

where Hh is the thickness of the overburden, and Ydh and Yds are as defined
before.

Figure 13, showing an empirical relationship between bulking factor
and percent soil in the corresponding highwall zone, may be also used to
determine the dry density of spoils derived from the highwall. Again, there
appears to bea fairly strong relationship between category of spoil and, in
this case, bulking factor. The rock spoils havea bulking factor of around 40
to 50 percent, but extending from 30 to 65 percent, whereas the soil spoils
havea bulking factor ranging from 0 to 15 percent. The intermediate mixed
spoils have a bulking factor ranging from 10 to 55 percent with a strong
concentration point around 20 to 35 percent. These bulking factor relation
ships may also be of value in predicting final spoil thicknesses for reclama
tion purposes.

Thus far, we have presented empirical relationships which may be used
for deriving various stability input parameters from the highwall materials
and construction techniques. Using the aforementioned figures and equa
tions, individualstabilityinput parameters for the spoil maybe estimated in
accordance with the following list of procedures:

• Estimate Yd^ for the spoil from Figure 10, as a function of stacking
equipment.

• Where draglines are to be used, estimate the bulking factor from
Figure 13, as a function of percent soil and slakablc rock, and
estimate dry density (Yd) for the spoil in accordance with equation
(2).

• Estimate the height of the spoil pile in accordance with equation (3).
• Estimate the slope angle (B) of the spoil from Figure 12, as a func

tion of percent soil and slakable rock in the highwall.
• Estimate percent compaction for the different stacking equipment

combinations, except dragline, from Figure 11.
• Estimate cohesion (c) of the spoil from Figure 6 or 7 as a function of

percent compaction.
• Estimate the internal friction angle (0) of spoil from Figure 5, as a

function of the average water contents in the spoil zones which are
equivalent to water contents in the corresponding highwall zones.
Calculate the wet unit weight (Yws) of the spoil in accordance with
equation (1).

• Estimate the residual angle of internal friction for the underclay («fr)
from Figure 8, as a function of the Atterberg limits for Kanji's
curves for soil sheared against rock, or preferably from laboratory
direct shear tests performed on underclay samples obtained from the
exploration borings.
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Thus, with a few easily and inexpensively determined highwall pro
perties, the quantitative spoil properties required for input into a stability
analysis may be estimated, based on the empirical relationships presented in
the preceding figures. It should be noted here that these figures are of a
preliminary nature, having been based on case histories from only 20 pits.
Consequently, the plots show a certain amount of data scatter which, when
compared to the sensitivity plot shown on Figure 4, may amount to errors in
calculated factor of safely by as much as 30 percent for each parameter.
Therefore, preliminary stability input values should be selected using best
fit lines or distinct maximum, disregarding the variations of data. Data
from additional case histories should aid in reducing this scatter and im
proving the best fit lines and maximum points; however, until more data arc
acquired these figures should be considered to be of a preliminary nature.
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CONCLUSIONS

The empirical data relationships and the suggested approach to pre
dicting spoil pile stability for proposed mines as presented above, however
tentative, should be a useful addition to the intuitive or experiential ap
proach currently being used by most mine designers. Theempirical relation
ships and predictive method discussed in the preceding pages may also be
used for the preliminary evaluation of other aspects of a proposed strip
mine operation, such as equipment requirements or various methods of
modifying spoil stability. As an example, the bulking factors and stacking
angle relationships shown on Figures 12 and 13 might be used to aid in set
ting minimal requirements for distance of reach for large shovels or
draglines. Alternately, low predicted factors of safety resulting from low-
spoil internal friction angles which correlate with high water contents might
provide a basis for implementing preventative measures such as special
blending or zonalion of the highwall materials to obtain high-strength
buckwail zones, predrainagc of the highwall materials, or elimination of the
low-strength highwall soils from the pit using scrapers or truck-shovel
operations.
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Ruben Izard: We have a question and answer period.

George Morgan: In your calculations do you have any figures allowing
for the New Madrid Fault?

Robert Robinson: We looked briefly at the structural input in the ma
jor report. Are you talking in terms of seismic calculations?

George Morgan: Like earthquake tremors.

Robert Robinson: This analysis was aimed primarily at short term
stability of spoil piles, that is, strip mine piles. You place one pile, then you
place another pile adjacent to it, and so on. So we were not really trying to
address long-term instability that might be due to an earthquake.

George Morgan: The reason I am asking is that in the New Madrid
Fault area near Madisonville and Evansville, 1 have heard there are more
problems with slate falls in some of the deep underground mines. It seems
to me that there is some sort of correlation with the earthquake activity
picking up. So perhaps it is more like a short term thing.
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Robert Robinson: Yes, 1think in general, it would just get prohibitive
for a mine designer to attempt to takeseismic factors into account when he
addresses the short term stability of one of these spoil piles. It would be
back to the situation of designing, for example, a retention facility or
something like that when you have to address seismicco-efficients. The cost
would be prohibitive; these piles would all have to be designed for a stan
dard oT 35 to 40degrees instead of 25 to 30degrees. You are talking about a
one-time event. The chance of one of these major earthquakes occurring
and causing a failure is one in a million in the next year or so.

Question: Did you come up with static safety factors for inclines that
were left after mining at angle of repose?

Robert Robinson: Again, this would be a long term safety factor, and
we would expect that there would be some degradation of thespoilpile. We
are trying to evaluate the short term strength of these spoils in terms of what
we have in the highwall. The highwall material is fresh and with time you
add water to the spoil piles, and you would have to know what that
moisture content change is. For the short term failures the only moisture
content is the moisture that was inherent in the rock from the highwall. The
spoil piles are there for such a short period of time, from weeks to a month,
that they don't really have an opportunity to pick up much moisture. When
you calculate the moisture change that you get from a one month period or
two inches, for a pilea hundred feet high, that change in moisture is almost
beyond calculation.

Question: Do you think it is possible to calculate the safety factor after
mining activity has taken place and the potential water inpoundment is
filled?

Robert Robinson: I think you can calculate that, I just don't think these
data is pertinent to that. I think it would be stretching the data too much
beyond what is intended. I think that would be another study in itself, and I
think what you have to do then is go in and actually measure the changes in
moisture content of that spoil as a function of time and come up with your
new friction angles.

Questions: How did you run a Proctor test on rock mixtures and high
rock and soil mixtures?

Robert Robinson: Our standard Proctor test was run on a standard size
mold, and we graded it down to take out everything. We just retained the
material less than an inch in diameter. We found fairly good correlation;
there were a couple of mines where the mining company or one of the state
surveys had gone in and done a large number of in situ density tests where
they had taken out several yards of material and made a very large cone of
sand. I think they weighed the trucks that carried the material out, and they
measured the volume of the hole. They came up with the Proctor density of
the material they had taken out. We found very good correlation between
those densities and the densities we did with just a standard sand cone den-
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sity test. Apparently the large chunks that arc in there don't have that much
of an influence over the over all density. Now it becomes a little more diffi
cult when you are dealing with the very rocky end of the spectrum, the soil
end, or the intermediate blendof soiland rock. Then those largechunks are
a minority. When you gel up to that very rocky end then it becomes a little
moreof a problem. That is also the higher friction angle end, so maybe its
not as much of a problem in terms of over all stability of the pit.

Question: Mow do you account for the correlation between density and
standard Proctor?

Robert Robinson: As for correlation between density and standard
Proctor, I haven't got a good answer for that. It was one of those things that
fell out. 1think that it just takes into account that differencedue to machine
operation.Onespoil that's placed bya drag line isgoing to have a density of
95 pounds per cubic foot, and the same spoil placed by a combination of
equipment including scrapers where it is placed in shallow piles and then run
over, has a muchhighercompaction. That just provides a better correlation
for cohesion.

Robert Izard: It sounds like there is a lot of interest in this. The next sub
ject to be discussed is "High Resolution Seismic Exploration of Peabody
Coal Company's Mine 10". The paper was co-authored by John Ackerand
Dr. Kumamoto, Chief or the Geophysics for Peabody. John is going to pre
sent the paper. He received his BA degree in geology and English from the
University of Indiana and attended the Texas Instrument School for Digital
Field Systems Operations. He joined Peabody on a full time basis in 1980
after working summers during his school years.

John Acker: Thank you Mr. Izard. I'd like to take this opportunity to
thank you for inviting us to present a short case historyof Peabody's work
with high resolution seismic coal exploration. Now when I first inquired
about what kind of audience would be here today, I was told 1 would get
people from those whodid not know anythingabout seismic activity at all to
those who use it on a daily basis. Obviously, this is a very broad audience,
but I have tried to divide my presentation to address three groups. First, to
those of you who have never had experience with seismic techniques, I will
present an outline of seismic techniques. Secondly, to those of you who
have perhaps seen some results at other mines but arc a little skeptical, 1will
present an encouraging case history that will hopefully let you have some
faith in seismic work. Finally, those of you who have contracted, perhaps
unsuccessfully, seismic work at your own mine and at your own expense, I
offer to you a convenient target in order to ask some pointed questions.
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INTRODUCTION

Considering the novelty of seismic exploration to the coal industry, it is
important to understand those aspectsof seismic work which arc integral to
coal and those which are common to all seismic activities. The aim of this
presentation is to take a few moments to explain what takes place in seismic
exploration and then go on to show how Peabody Coal Company has
applied these things to their own work at Mine #10. Finally, Peabody will
present some of the current projects they have underway to help improve
the quality of their seismic data.
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Fig. 1 — Uninterpreted Seismic Section.
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EXPLANATION OF SEISMIC PECULARIT1ES

There are similarities and differences between coal and oil seismic ex
ploration, but just what does set the two apart? Simply there are three
things: shallow depth, high resolution, and Tast sample rate. Where the oil
industry normally is looking at depthsof a mile or more for their structures,
the coal industry is only concerned with depths of less than 1,000 feet.
When working with wave reflections, these shallow depthsaffect the type of
reflections one sees as data. Because of the close proximity to the wave
source, a greater percentage of the return energy is seen in high frequency
reflectionsin the rangeof 250to 500Hz. In normal oil operations, frequen
cies this high tend to be attenuated in favor of the lower frequencies asso
ciated with greater depth. Since most of the reflections common to coal ex
ploration fall in the realm of high frequencies or high resolution, the rate at
which the data is sampled beeomes very important. With the later (that is
deeper) low frequency reflections, samples can be taken at intervals of one
to eight milliseconds (ms) with no loss of precision. With the higher fre
quencies, however, the reflections require faster sample rates of between 1
and l/4th of 1 ms to record frequencies greater than 250 Hz. In other
words, to gel the most out of the data coming in, very short sampleintervals
arc needed.

Drawing your attention to a sample seismic section in Figure 1, a brief
explanation of common areas of misconception would be helpful. First, the
vertical scale is deceiving in that it is a time scale rather than a depth scale.
What is depicted is two-way time. This is the total time path traveled by the
energy from the source to the interface in question and back to the surface.
Depth can be estimated, but it must be mathematically translated using

; •
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Fin. 2 — Location <>f Mine #10 Seismic Area.
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wave velocities estimated from the time data. Since the time-depth relation
ship is not 1:1 and since the time variable is the value recorded in the first
place, time is the standard for seismic sections. The next common assump
tion is that the black filled peaks represent the thickness of the stratigraphic
layer. What is actually illustrated is the summation of all the reflections at
that temporal point. Theoretically this should appear asa set of spikes indi
cating the upper and lower boundries of a bed, but because the seismic
signal originates as a wavelet of finite width, the reflection appears to have
width. The magnitude, or amplitude of the peak, represents the difference
in physical properties at the boundary between one medium and another, in
other words, a different measurement of acoustic impedance (density times
velocity) from one medium to the next. The only reason the peaks arc
darkened is to help the interpreter keep track of one set of peaks from
another. Along with these pitfalls, a few other things need to be
understood. First is scale. The vertical scale is in time, but the horizontal is
in distance, representing the station positions. Next arc the reflections them
selves. Each one of the vertical traces is actually a summation of 12 dif
ferent records over the spatial point. So what an interpreter sees is a set of
summed data, each wiggle trace representing the acoustic impedance con
trasts encountered during a vertical travel path directly beneath its horizon
tal position.
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SEISMIC LINE LOCATIONS

Peabody's work at Mine #10, located in central Illinois (Figure 2),
utilized three lines in two separate areas and involved two distinct features.
The work in the northern area was occupied in tracing a NW-SE trending
fault which miningoperations had encountered and initiallyevaluated with
a 5 to 10-foot displacement. The southern area was concerned with tracing
the unique Mine#10 structural troughcalled "The Hill". The third linewas
placed about a mile south of this trough-like structure, but unfortunately,
results here were not as distinctive as the work on Lines 1 and 2.

The first line, shown in Figure 3, which ran roughly through the center
of Section 31, Township 14 North, Range 3 West, was intentionally placed
over old works and ran close to perpendicular to the estimated "Hill". It
was placed over old works to try to pick up this occurrence with the Texas
Instruments DFS-V system and get a picture of what to look for in future
projects with abandoned mines. Mining operations were halted by "The
Hill" at Mine #10 and farther south it caused the abandonment of works in
old Mine #8. The estimated strike of N16W was obtained from extrapola
tion of these two positions.

Line 2 (Figure 4) was placed a mile further north, again perpendicular
to the expected fault and close to the center of Section 30, Township 14
North, Range 3 West.

SEISMIC PROCEDURE

Now, to have located a line anywhere, preliminary discussions must
have taken place, and it is in these procedures as well as in the recording and
processing of a line that coal and oil seismicexploration run parallel paths.
Anyone wanting to run a seismic survey must coordinate three separate pro
cedures: preliminary surveying, actual recording of the line, and processing
the data.
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Fig. 4 — Placement of Mine #10 — Line HI.
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I in. 5 — Peabody's Surface Drill with Auger and Kelly Bars.

Reconnaissance

During the preliminary survey, the people planning a seismic line must
first determine the objective of the line and then consider the feasibility of
retrieving useful data. Is the target too shallow? Is there any structure or
strata present that might dissipate the energy prior to reaching the target?
Doessurface topography even allow access to the target area? These are all
questions which must be answered as a reconnaissance is made of the site.
Once the project feasibility is affirmed, line planning can begin. As can be
expected, each line has a unique set of parameters in its plan. In the case of
Line 1 (Figure 3), it was mentioned that the line was placed not only to en-
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counter "The Hill" but old works as well. To help facilitate a strong view of
these old works, geophone spacing was set at 12.5 feet with an average
depth of 4.5 feet. With Line 2 (Figure 4), geophone spacing was every 25
feet at a depth of 12 feet. The geophones, or jugs as they arc commonly
referred to, were placed along a single line, with one jug per cable take out
(T.O.). The geophones were also placed downhole to avoid surface noise
and bypass the highly attenuative surface weathering layer. After reviewing
the preliminary data from Line 1, it was also decided to add water to each
hole to create belter coupling for both the explosion and jugs. Once the
spacing had been set, the mine engineers could then survey and flag the line.

Fig. (> — Geophysical Equipment Read) fur Placement Along Line.

RECORDING

After the preliminary surveys are finished, recording can begin. At
Peabody, recording takes place in three phases. First the crew drills out the
entire line. Then the crew returns with the recording equipment, setsout the
line and records the data. And finally, a line clean-up is conducted.

Peabody useda small,hydraulic surfacedrillwithaugersand kclly bars
shown in Figure 5. Cutting a 10-foot hole normally takes 7 to 10 minutes,
including set-up, drilling and removal off the hole. Each hole is depth
sounded, and the depth recorded for future elevation corrections and then
covered to await shooting.
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In the second phase of recording (Figure 6), the cables and geophones
are dropped at specific points and then laid out by the crew. After the cables
have been laid out, each geophone is set downhole (Figure 7). At the shot-
point, the geophone is placed at the surface, and the hole is prepared for the
seismic source (Figure 8), in this instance a casing for a downhole shotgun.
At the shotpoint (Figure 9), the geophone above ground plays a different
role. Here the geophone senses what is known as the up-hole time or the in
terval from the instant the shot goes off until the first wave stimulates the
phone. This time is essential for precision statics while processing the data.
Once the explosive source is downhole, a series of operations are carried out
to safely prime, arm and then fire the explosives(Figure 10). The actual fir
ing command is initiated and issued from the recording van.

To wade through the mire of complex, sequential operations carried
out by the DFS-Vsystem, it is easiest to start with a brief description of each
component as seen in Figure 11. In the lower left hand corner is the con
troller module. This unit is the heart of the DFS-V system. It gives all the
commands to the other units, monitors switch settings for correct proce
dure, monitors all units for system error and failure, and synchronizes tim
ing between units. The two boxes to the immediate right arc the analog
modules. They receive the raw signals which they filter and amplify and
then translate from analog to digital signals. On the far right is the tape
transport which records the digitized data on nine track magnetic recording
tape. These units consititute the basic DFS-V system, but the other
peripheral equipment expands the system capabilities. The camera, to the
left of the transport, provides visual monitor records of the signals and will
indicate problems with the cables or excess noise. The roll-along switch,
located between the camera and the analog modules, is a rotary slide which

». . • { -1
Fig. 7 —Setting the (Jeophones Downhole. Fig. 8 —Preparing the Shot Hole.
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give sequential access to any 24 adjacent cable T.O.'s and helps eliminate
excessive equipment movement. The patch panel/step calibrator, attached
to the top Of the roll-along, helps monitor and calibrate individual channels
on the oscilloscope, which sits above the controller. And finally, the radio
blaster or Synchrafone above the oscilloscope is used for two-day communi
cations and the generation of the fire command.

The data flow then for this system is as follows:
The controller instructs the Synchrafone to generate a fire com
mand and then allows the tape and camera to get up to speed.
After the controller's programmed delay, the explosive source is
fired. The geophones translate mechanical vibrations into
analog electrical signals which How through the cable into the
patch panel and then the roll-along. Here the setting determines
which geophone outputs arc recorded, and then the data goes to
the analog modules. It is filtered, sent to the controller for for
matting, and then transmitted to the tape transport. The trans
port records the data, reads it, and sends it on the camera which
produces monitor records.

After the recording is finished, the crew must go back over the line
picking up any trash and plugging the holes (Figure 12). Peabody's crew
uses plastic discs which are shoved two to three feet down the hole and then
filled in with the cuttings. The only trace left is a few tire tracks and small
mounds of dirt which are naturally reclaimed within a year. Larger vibra
tors or heavier drilling equipment would induce correspondingly greater
surface damage.

Fig- 9 — Securing ihc Seismic Source
Downhole.

v. ^tf&W

Fig. to — Operation of ihc Synchafone and
shotgun during Firing Sequence.
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Fig. II — Peabody DFS-V Recording System.
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Fig. 12 — Plastic Pings Used in Hole Reclamation.
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Fig. 13 — Demultiplexed (DMX) Records of Line I.
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Processing

The final procedure in running a seismic survey is the processing. Once
the data is collected and brought back to the office, the party chief begins
an inventory of the records that should be sent to the processors. Depth of
geophones, depth of shots, station elevations, and notes on irregularities in
the recording sequence must all be compiled to aid the processing of the
data. When the processors get the data, the first thing theydo is run a DMX
or "dump". They make a paper record of what is on tape separating the
data into single traces which correspond to single geophone stations. This
gives them a preliminary look at the quality of the recordings. Figure 13
shows a portion of the dump of Fine 1. This section gives some good ex
amples of raw data and a chance to see what the processors look for. First,
each of the columns arc records of individual shots showing the data on all
24 channels. The vertical scale is time, the horizontal is the distance from
the shotpoint. The reflection data can beseen in Ihe nearly horizontal align
ment near the top of the record. The slight slope in the data is actually
hyperbolic with the concave side down. This slope is produced from the
time delay in a signal reaching the nearest geophone sooner than the far
thest. The reflection data themselves are very good. Strong coherent align
ment of peaks with a frequency content around 250 Hz can be seen. Some
lower frequency noise is present in the steep slope alignment, especially in
the first four columns. This can be due to ground roll and air wave shocks
from the explosion, but in the first four bad shot coupling is also a reason.
In these, some of the energy escaped to the surface so a greater percentage
of low frequencies was returned with the data.

Another necessary correction to the data is statics. This process cor
rects each trace for elevation deviations and the time offsets caused by
variations of the weathering layer. Move-out, or the hyperbolic slope,
which is very small for our shallow data, and the sialic corrections are two
of the biggest problems with processing seismic data.

Fjg, |4 _ Depth Section of lino I.
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INTERPRETATION

It was mentioned before thai depth sections can be constructed; the
lime to depth conversion, however, can produce areas of distortion in the
section. This distortion can be explained if one understands the role of
velocity and spatial orientation in seismic processing. A lime to depth con
version presumes an exact knowledge of the veloeily distribution in three
dimensions around the seismic line. A time scale presumes only a close ap
proximation of that velocity distribution in only two dimensions. The first
problem in a depth section, then, is the assumption that spatial relationships
and temporal relationships arc in 1:1 correspondence. In other words, the
placement of the line over the exact three-dimensional geometry of the stra-
tigraphic section assumes a perfectly normal orientation to the strike and
dip of the beds and therefore, arrival times derived from purely planar rela
tionships. Local abnormalities will invalidate this assumption thereby caus
ing distortion in the theorized depth section. The second problem occurs in
assumptions about velocity in individual media. When move-out correc
tions are made, adjusting the hyperbolic slope to remove the effect of vary
ing shotpoint geometries, stacking velocities are estimated for specific depth
intervals. If a depth section is made, the processor must assume these
estimated velocities vary smoothly between the specific points of velocity
analysis along the line. It is from this assumption that the distortion may
result. If the actual stratigraphic medium contains a zone of greater veloc
ity, the horizons under this zone will appear antiformal, while a locality
with lesser velocity will produce synformal features.

In the depth section from Line 1, shown in Figure 14, note that the
structure near the middle looks like a very distinct, domed graben. In Figure
15 however, the final time section of Line 1, that structure is nowhere near
as pronounced. Taking the first darkened reflection to represent the No. 6
Coal horizon, the areas over old works have a very ragged continuity of peaks.

m^=t==^
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Fig. 15 —Seismic Section ofLine l wiiti lima Interpretations and Corresponding Drill Hole
Locations.
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A greater percentage of low frequency signals is also seen, which could be
caused by the roof/coal interval absorbing the high frequency waves.
Although the old worksare there, it isdifficult to interpret specific areas of
chambers, roof fall and general roof weakness because these specific situa
tions all affect the reflections similarly. The first obvious discontinuity is
probably the rault; and subsequent drilling placed an offset exactly at this
position. The second discontinuity appears as a small anticline-like struc
ture possibly associated with a minor fault.

On Line 2, shown in Figure 16, the number of interruptions within the
interpreted coal seam, again the first dark retlection, indicate a very
fragmented area. The corresponding drill holes though, showeda good con
formance to the interpreted section. The location of the displacements and
the absence of the No. 6 Coal where there appears to be a channel, show the
high degree of success with the system.

INTERPRETATION PROBLEMS

Admittedly, there were a few problems with the Mine #10 data, the
most obvious being the time offset on the major fault. Whereexpected and
later confirmed, ten-foot displacements were found, the seismic data
showed offsets of 20 to 25 feet. Also the faults appeared as reverse on the
section, but normal when drilled out. The excessive offsets might be ex
plained by compositional changes in the roof strata around the fault zone
and the apparent reverse sense of the faults explained in that, under certain

S~. ;;•. v. .:----r ;.-•..---• y; C-Cv- -

Fie. 16 —Seismic Section of line 2 With Data Interpretations andCorrespond^ Prill Hole
Locations.
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conditions a strike/slip fault can show up as an apparent reverse fault. One
must also consider that under the coal horizon very little of the data line up
in coherent strata and without distinct offsets it is very difficult to ex
trapolate the direction of such small faults. Although the data did show
some frequencies in the range of 250 to 275 Hz in the field records, the fre
quencies in the stacked records were around 125 to 150 Hz. These low fre
quencies consequently made the resolution of the data coarser. The Mine
#10 data were useful and accurate. The fault was correctly located and addi
tional geologic features were evident. The subsequent drilling program
enhanced the credibility of the seismic data as well as established accurate
measurements of structure positions and fault offsets.

Fig, 17 — Complete Sel-lip of the Experimental Downhole Shotgun.

PRESENT PROJECTS

Calibrator

The question can now be asked, what is Peabody currently doing with
its system? In an effort to improve techniques, several projects were
launched to help increase the reliability of the system. The first of these pro
jects was the patch panel/step calibrator described earlier. It was designed
to monitor the entire system's response to a single electrical impulse. With
it, a technician can determine the response variability in each geophone or
observe any change between the response of individual channels. This is ex
tremely useful in providing our processors with an accurate base from
which they can make data attenuations.
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Shotgun

The second project was the downhole shotgun, shown in Figures 17
and 18. After the work on Line 2, Peabody began to look at the possibility
of a repeatable seismic source. An economical, repeatable, low-energy im
pulsive source was found in the shotgun. Its repeatable firing permits sum
ming of successive shots to enhance signal to noise ratios. The shotgun
shells are a low-energy source which will minimize ground roll and air wave
disturbances and prevent hole deformation, and at the same time, the im
pulsive nature of the shell detonation gives the high frequency content
needed for Peabody's work. To top it all off, the availability of standard
shotgun shells eliminates the limitations and cost of handling explosives.

To operate the gun, it ischarged from its own battery source and fired
automatically through the Synchrafone system. The shotgun time break (or
the moment of blast) and the up-hole time are registered, combined and
transmitted through the cable to the van for recording on tape. An addi
tional separate unit which allows manual operations of the shotgun was de
signed for safety in the event of a misfire. Thesystem does work, but it still
has a few bugs to work out.

MAGNETOMETER

In response to Peabody's request to test another kind of low-cost, geo
physical technique, the Illinois State Geological Survey loaned personnel
and a fluxgate magnetometer for a ground vertical component profile over
a buried, basic igneous dike at Peabody's Equality Mine. Drilling had
disclosed igneous material and coked coal at about 30-foot depths occurring
at the positon of the coal. These thin dikes seemed to branch laterally into

Fij,. ig _ Close-l p of Dismantled Shotgun.
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the coal interval. The experiment found the technique very useful and pin
pointed the dike locations within a single 20-foot station interval. This
enabled single dikes to be projected for several thousand feet. The ability to
calculate dike thickness and geometry, using two-dimensional dike inter
pretations and independent magnetic susceptibility measurements, is now
being developed. The technique to locate and map the dikes was so suc
cessful that Peabody has already purchased its own magnetometer (Figure
19). Peabody also plans to use this instrument to map burned coal outcrop
areas in their western coal fields. Peabody Coal would like to take this op
portunity to formally thank the Survey for its valuable assistance.

Fiji. 19 — Peabody Maunclomeler.
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CONCLUSION

Going back to the topic of the work at Mine #10, it would be best to
stress a few points that were important to Peabody's endeavors. Con
sidering the unique properties of seismic coal exploration; shallow depth,
high resolution, and fast sample rate; Peabody's crew was able to select
field parameters, following the procedures first developed by the oil in
dustry, to obtain good quality field data. The data were used to create inter-
pretable record sections, and the interpretations showed a fair to good cor
respondence to drill data. It is the processing of field data that remains
problematic. Present processing methods cannot always rectify statics,
velocity, and frequency degradation to comply with specific needs, but it is
to this end that Peabody is developing instrumentation which will help the
reliability of Peabody's DFS-V system. Peabody's recent experience sug
gests it is most beneficial to conduct seismic surveys prior to mine develop
ment, or at least as soon as a particlar problem is encountered. Although
some confirmation drilling will always be necessary, continued experience
with data acquisition will increase the reliability of the data as well as the
credibility of seismic method, thus permitting more efficient, less costly
drilling programs.

Chris Ledvina: What is the practical limit of length for a geophone
survey?

John Acker: With our system, we have worked on the scale of 2,000
feet to around 5,000 feet, a mile, or even a mile and a half. We cannot use
our particular system on large scale work because of the geophone spacing
which we have in our cables. It's a logistical limitation of our work.

Jim Palmer: One of the big problems with the high resolution seismic-
graph is that very commonly the coal companies have tried it and have
found it very expensive or have been unable to get good records in a certain
area. While 1 think you have given a good description of the basic techni
ques, I don't think you have addressed the practicality of this method and
the cost involved as far as mine development and mine exploration is con
cerned. Could you give us something more on the actual cost and how far
this method is from practicality?

John Acker: We have calculated that the cost for an individual line
runs at about $40,000 per line.* Now this includes the time for the people, all
the equipment, the explosives, the recording tape, and camera records that
we need to use. Larry do you want to include something?

Larry Kumamoto: I must mention that with our particular lines we did
suffer some time setbacks, and this is why a lot of the salary data increases

•The amount, S40.000, given by the speaker refers to a group of three lines.
The actual cost for each line ran about $13,000.
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the cost of the lines. As far as the practicality of it, the line itself can be done
rather shortly in the order of a month to two months. The turn-around time
on the processing, however, can take as long as six months and that has
happened for us. However, right now we are using processors that seem to
be turning out our data in 3 to 4 months.

To the point of the general practicality, in central Illinois it is a special
situation where high frequencies are obtainable largely because of shallow
water tables. Other people have started to use hydrophones to increase their
frequency response even further. But trying to extend this type of high-
frequency work toward the east, toward West Virginia or Kentucky, (areas
of very high topography where there is no ground water), you would have to
take a different approach. It is my understanding that Consolidation Coal
Company is operating a more conventional vibratory type source and has
had success at finding channels in that type of terrain. This particular ap
proach in getting high frequency is costly, but 1 think the cost John has
mentioned here has been largely due to the experimental nature of getting in
and out and doing just about everything sve have done with a very small
crew. The actual field work does not take long once we have access, and as
John said,the greatest time interval is spent with the processors.

Earl Wide/: Would there be any technical advantage to drilling holes in
the coal face itself and firing the shots there and taking it up on the surface.

Larry Kumamoto: Well, there are several other approaches to coal
seismic work that have been taken. I think that particular method that you
are talking about has not been looked at very much. There is hole to hole-
work where a shot down one hole and a receiver in another is used to
estimate the continuity of the seams between those two holes. There is
underground work where geophones arc positioned on one side of the
longwall face and shooting is done on the other side straight through the
coal, which is analagous to surface seismic technique. There is some other
two dimensional work with coal scams in which seam waves arc generated
and frequencies of the guided waves are interpreted. As for shooting
underground in coal and receiving at the surface, 1 really don't think there
are any practical uses for this other than as a means of measuring attenu
ation.

Robert Izard: Thank you John and Larry for your interesting paper.
The next paper we are about to hear is from Colin Treworgy of the Illinois
State Geological Survey. Colin received his Bachelors degree in geology
from Principia College and has been with the Survey since 1975. His major
responsibility has been mapping and evaluating coal deposits throughout
the state and has mapped more than 15 billion tons of coal resources during
this time. Mr. Treworgy.



A NEW LOOK AT DEEP — MINABLE COAL
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COLIN G. TREWORGY
Assistant Geologist, Illinois Stale Geological Survey

Champaign, Illinois 61820

INTRODUCTION

The United States has vast coal resources (hat have been widely touted
as an answer to our future energy needs. However, very littleisknown about
the minability of these deposits. For instance, how do the characteristics of
these resources (such as thickness, depth, and quality) compare with the
characteristics of deposits currently being mined? How much of this coal
can be mined at today's prices? How soon will the most easily mined
deposits be depleted?

Answers to these questions are of great importance to the coal in
dustry, coal users, government, and private landowners. Coal companies
and landowners would like to know how the deposits they own or are plan
ning to lease compare with the entire body of coal resources. Government
agencies and companies responsible for providing services connnected with
mining (such as transportation or housing) would like to know where new
mines are most likely to be opened. Consumers of large quantities of coal,
such as utilities, need information about the quantity and quality of the
easily minablc coal available.

This article, describing recent work done at the Illinois State Geological
Survey (1SGS) to evaluate the minability of coal, provides an important new
perspective on the coal resources of the state. A more detailed presentation
of this work will be published by the Survey in 1982 (Treworgy and Bargh).

Illinois has about 181 billion tons of identified coal resources spread
over more than 50 counties. Figure I shows the amount of deep-minablc
coal in each county; however, it does not give any indication of the min
ability of these coal resources. Minability of these coal resources can vary
greatly from county to county, as will be shown for two counties — Craw
ford and Madison Counties (fig. 2). This article discusses the evaluation of
deep-minablc coal resources only, but the general method described could
be applied to surface-minable coal as well. Deep-minablc coal refers to coal
thicker than 28 inches and deeper than 150 feet that would generally be
mined by underground methods.

EVALUATION OF DEVELOPMENT POTENTIAL — AN EXAMPLE
FOR TWO COUNTIES

Crawford County in southeastern Illinois contains 7 billion tons ofcoal
in seams 28 inches or more Ihick; this tonnage is roughly equivalent to the
total coal resources of Oklahoma. Considering this statistic, one would ex-

99
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Fin. 2 — Index mup showing
Crawford and Madison Counties.

pect Crawford County to be an important coal producer. However, no
mines are currently operating in that county, and no significant mining ac
tivity has ever occurred there. Why have these resources not been
developed?

In Figure 3 the coal resources of Crawford County are shown divided
into two categories: minable and restricted. The restricted coal consists of
2.5 billion tons within areas densely drilled for oil and 0.2 billion tons under
towns, interstate highways, and other surface development. The oil fields
are large areas where oil wells have been drilled on a spacing of one well
every 10 to 20 acres. Because federal and state laws require that barriers of
unmined coal be left around oil wells (unless theyare properly plugged), it is
difficult and uneconomical to develop a mine where wells are closely
spaced. Although it is possible to minecoal in oil fields, it is not likelyto be
done on a large scale in the foreseeable future because of the very high cost
involved. The coal under towns, intcrstates, and other surface develop
ments will probably not be extensively mined because of the risk of subsi
dence.

Estimates of "minable" coal (as in fig. 3), typically include coals with a
wide range of thickness, depth, and quality. Although technically minable,
much of this coal cannot be mined at a price competitive with that of cur
rently mined deposits. To make the resource estimates more useful to per
sons associated with the coal industry, the potential for development of the
deposits should be evaluated.

Two of the most important factors to be considered in evaluating a
deposit are the thickness and depth of the seam. The potential for develop
ment of a coal deposit can be evaluated on the basis of these two factors. In-
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Kijj. 3 — Drcp-minablc coal resources of Crawford County.

formation on thickness and depth of seams currently being mined and
leased (fig. 4) and information obtained through interviews with seven coal
companies and consultants were used in this study to define threecategories
of potential for coal development:

1. Coal with the highest potentialfor development: coal with a thick
ness and depth equivalent to deposits now being mined. Currently,
this category consists of coal greater than 4'/: feet thick and less
than 400 feet deep, or greater than 5'/? feet and less than 1000 feet
deep (fig. 4).
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2. Coal with a moderate potential for development: coal seams being
actively leased, but slightly thinnerand/or deeper than depositscur
rently mined. This coal isexcluded from the high potential category,
but is greater than 3'/: feet thick and less than 1000 feet deep;
greater than AVi feet thick and less than 1200 feet deep; or greater
than 5Vi feet thick with no limit on depth.

3. Coal with a lowpotential for development: coal significantly thin
ner (but over 28 inches) and deeper than deposits currently mined.
This coal has been traditionally included in our resource estimates
as niinable because technically it is minable (Cady, 1952).

Coal less than about 2'A feet thick is considered unminable (fig. 4).
As shallow, thick depostis are mined out and (he price for coal in

creases, mining and leasing activities will be extended to thinner and deeper
seams, and the limits of the high and moderate development potential cate
gories will change.

When these definitions of development potential are applied to the coal
in Crawford County now classified as minable, only 9 percent (0.6 billion
tons) of the original 7 billion tons has a high potential for development and
only 21 percent has a moderate potential (fig. 5). The remaining minable
coal is too thin or too deep to be of immediate interest.
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High potential :0.6 billion tons::

Medium potential 1.5 billion tons
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Restricted potential 2.7 billion tons
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Fig. 5 —Development potential of deep-minable resources in Crawford County.

Coal Quality

The quality of the coal also influences the minability of a deposit.
Although little is actually known about the quality of coal in Crawford
County, some commentscan be madeabout its sulfur and chlorine content.
The sulfur content of most of the coal in Crawford County is probably high
(3 to 5 percent); however, because most Illinois coal has a similar sulfur
content, coal in Crawford County is no lessdesirable than much of the coal
produced in the state.

The chlorine content influences the development potential of some Il
linois coals. Although no coal is currently considered unusable because of
chlorine content, high-chlorine coals are less desirable. Coals with high
chlorine may cause corrosion and fouling in boilers. All Crawford County
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Fig. 6—Development potential ofdeep-mlnable resources in Madison County.

coal probably has achlorine content of0.3 percent orgreater; about 55 per
cent of the coal with a high development potential may have a chlorine con
tent of 0.4 percent or more. In comparison, most coal currently mined in
Illinois has chlorine content of less than 0.4 percent.

Size of Mini no Blocks

Another parameter that must be considered is the size of the blocks of
minable coal. The coal in Crawford County is found in three different
seams. The contiguous blocks of coal with high potential arc not large;
many blocks do have sufficient tonnage to support a modern mine.
Therefore, although Crawford County has 7 billion tons of coal resources,
there may be no more than a few good mine sites with coal similar to
deposits currently being mined.

Madison County provides an interesting contrast to Crawford County.
Madison County has only 1.7billion tons of deep minablecoal —about one
quarter of the resources of Crawford County (fig. 6). About 70 percent of
the coal (1.2 billion tons) has a high potential for development. Only a small
amount of coal has a low or restricted potential for development. Most of
thecoal in Madison County has a chlorine content of less than 0.3 percent;
some has a mcdium-to-low sulfur content (less than 2.5% sulfur). In addi
tion, this coal occurs in large blocks with many good mine sites. Madison
County, with justone-fourth of thecoal resources of Crawford County, has
twice as much deep minable coal with high potential for development.

The evaluations of minability of coal in Crawford and Madison Coun
ties show that estimates of the coal resources in the ground are not reliable
indicators of where, when, and how much mining is likely to take place in
the future.

DEVELOPMENT POTENTIAL OF DEEP — MINABLE
COAL IN ILLINOIS

Illinois has 161 billion tons of deep-minable coal. Approximately 26
percent (44 billion tons) has a high development potential; 33 percent (54
billion tons) has a moderate development potential; and 28 percent (45
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billion tons) has a low development potential. About 11 percent (17 billion
tons) underlies surface development or public lands, or is within oil fields;
this coal is considered to have a restricted development potential.

Total deep-minable coal resources are distributed more-or-less evenly
over a large area ofthe coal field. However, the distribution ofresources by
category of development potential is quite uneven (figs. 7-9) and helps toex
plain the location of current mining and leasing activity and to indicate the
general future trend of mining activity.

Resources with a high development potential are concentrated in the
west-central, southwestern, and southern parts of the coalfield (fig. 7).
These have been and are the major areas of underground mining in the
state. More than 80percent of current production from underground mines
is from these areas, and underground mining is expected to be concentrated
in these areas for many years.

Most of these resources are believed to be controlled by coal com
panies. Furture exploration and leasing activities in this areas will be con
ducted primarily by companies trying to consolidate their holdings.

Resources with moderate potential for development are concentrated
in the southeastern and cast-central parts of the coalfield (Tig. 8). Although
there has been relatively little underground mining in these areas, a con
siderable amount of leasing activity has occurred over the last five years. As
deposits with a high development potential are mined out or committed to
markets, mining activity will gradually shift to deposits that now have a
moderate potential for development. The ratio of recoverable resources (50
percent recovery assumed) with a high development potential to current an
nual production is more than 350:1. Therefore, it will probably be many
years before there is a significant amount of mining of the resources with
moderate potential.

Deep-minable resources with low potential for development are con
centrated in the central, east-central, and northern parts of the coalfield
(fig. 9). Because the ratio of recoverable resources with a high or moderate
development potential to current annual production is more than 800:1 it is
unlikely that resources with a low development potential will be mined in
the foreseeable future.

Size of Mining Blocks

In addition to having favorable thickness and depth, a coal deposit
must be in a contiguous block of sufficient size to justify the investment in
mineconstruction and equipment. A block of deep-minable coal must have
25 to 50 million tons of recoverable coal, which is roughly equivalent to 50
to 100 million tons of in-place coal.

Figure 10 shows the general locationof large mining blockswith a high
potential for development. Townships that have more than 100 million tons
of coal with a high development potential probably have one or more blocks
that could support a large underground mine (2 million tons per year for 25
years). Townships with 50 to 100 million tons of coal with a high develop-
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ment potential probably have at least one block that could support a
medium-sized mine (1 million tons per year for 25 years). Depending on its
position within the township, the block could be combined with coal in an
adjacent township to support a large mine. Townships with less than 50
million tons of coal with high development potential probably could not, by
themselves, support a modern underground mine; however, if the coal is
contiguous to coal with high development potential in an adjacent
township, there may be sufficient tonnage to support a mine.

Figure 11 shows the location of large mining "blocks*' with a medium-
to low-sulfur content (less than 2.5%) and a high potential for develop
ment. Because of the scarcity of these blocks and the relatively strong de
mand for coal with a lower sulfur content it is possible that even deposits
with moderate potential may be attractive for mining at this time. Figure 12
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tin. 1- — Deep-minablr coal resources wild less lliao 2.5 percent sulfur and hinh and
moderate development potential.

shows the location of mining blocks of medium- to low-sulfur coal with a
high or moderate potential for development. Nearly all of these blocks are
controlled by mining companies.

Chlorine Content

The chlorine content of coal in Illinois ranges from less than 0.1 per
cent to slightly more than 0.7 percent (Chou, in preparation). Although the
distribution of coal resources in each category of chlorine content is fairly
even, much of the coal with a high development potential is in the lower
chlorine categories (fig. 13). Seventy-seven percent of the high potential
coal has an average chlorine content of 0.4 percent or less.
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Additionai Influences on Minability

Other influences on minability of coal being examined by the Illinois
State Geological Survey are: the healing value of resources, and the location
of resources relative to features such as cities, dams, public lands, interstate
highways, and areas densely drilled for oil. The evaluation of development
potential will be updated periodically as new laws, changes in markets, or
technology breakthroughs influence the development potential of Illinois
coal. Additional factors that might be considered in future evaluations of
minability are: the type of rock overlying the coal, ratio of the thickness of
the bedrock overburden to the unconsolidated materials overburden, and
additional coal quality parameters.
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Robert Izard: Thank you Colin. Mr. Earl Antonson, Senior Vice Presi
dent, Engineering, of Roberts and Schaefer will deliver our final paper.
Mr. Antonsons' subject is the "Xinglongzhuang Mine: A New Coal
Preparation Plant for the Peoples Republic of China". Earl has 30 years ex
perience in material handling and processing with 21 of those years with
Roberts and Schaefer. He received his education at the Chicago City Col
lege and the Illinois Institute of Technology. He was also one of the chief
negotiators for the contract for the mine preparation plant. I would like to
present Mr. Antonson.

Earl Antonson: Since we have such a diversified group, a comment
about Roberts and Schaefer Company is warranted. We are an engineering
and contracting firm, primarily specializing in coal preparation and
materials handling. Included in the Roberts and Schaefer family, besides
our main engineering offices in Chicago, is a branch in Salt Lake City. The
family includes the group from West Virginia, ENI Engineering from Pitts
burg, Pennsylvania and also includes the familiar names of CME in St.
Louis, and Paper Machine from Bloomfield, West Virginia.

The name of the plant that we are going to be talking about is Xinglon-
zhuang, and 1 have as much trouble pronouncing it as the Chairman. One
of the dirtiest tricks the Chinese pulled on us was the changing of this name
right at the end of the project. ByIhe time I learned the previous name they
changed it, and I had to learn it all over again. This was supposed to have
been basically a technical presentation on the preparation plant, but I think
there has been an interest expressed to broaden this to a little of an overview
of just what it is like to do business with the Republic of China.



XINGLONGZHUANG MINE:
A NEW COAL PREPARATION PLANT

for

THE PEOPLES REPUBLIC OF CHINA

EARL C. ANTONSON
Senior Vice-President, Roberts &Schaefer Company

Chicago, Illinois

INTRODUCTION

This is to be a technical description of the Xinglongzhuang Coal
Preparation Plant, but it is intended to also present a broad overview of
what it is like to do business with the People's Republic of China.

In order to establish the realization of the enormity of this country, we
will start with a brief review of Chinese geography and history:

• The People's Republic of China is the third largest country of the
world in area: It extends 3,000 miles from the Pacific Coast in the
cast, westward into Central Asia, and more than 2,500 miles from
north to south.

U.S.S.R.

Beijing • / 1/
Ac

A'-vk

\ )
CHINA (Peking) C ^__^

^" \Xinglongzhuang Mine V

near Shandong

India

Burma V
-v„CTT. ^—-*— ^-^Hong Kong^\J Vietnam\j s

Laos

/ /Taiwan

I ig. I — Location of Xinglongzhuang Mine.
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• Its population was estimated at 975 million in 1978. (About XA of the
world's population).

• Only about 11% of the land in under systematic cultivation.
• This tremendous population and the cultivated land is generally con

centrated in the eastern area of the country. In our travels away from
Peking, we noted that every available piece of Hat land was under
cultivation.

• The origins of the Chinese State can be traced back to the second
millennium before Christ; documentary records are available back to
1100 BC. Foundations for the Chinese Republic were laid in 1911
when the Manchu Dynasty and its imperial system were overthrown.
From the I920's until 1949, sporadic civil war marked the rivalry be
tween the Nationalists and Communists, who finally carried off a
victory under the leadership of Mao Tse-tung, one of the most
influential personalities to ever affect the destiny of a nation. Begin
ning in 1949, the United States and some of its allies boycotted the
People's Republic of China until 1972 when state relations were
reestablished and ultimately culminated to full diplomatic relations
in January, 1979.

• The Cultural Revolution which virtually halted China's economic
growth occurred from the mid-60's to mid-70's. The notorious Gang
of Four was blamed for this economic stagnation, which culminated
in the now historic trials of December, 1980.

• The current strong man in China, Deng Hsio-ping emerged in 1978
with his four modernization programs which are the basis of the cur
rent atmosphere that our trade relationships now operate.

FACTS AND STATISTICS ABOUT CHINA COAL INDUSTRY

• Currently ranked as the world's third largest producer of coal with
an annual production of 635 million tons per year (1979).

• Estimated reserves of 600 billion tons:
70% Bituminous

17% Anthracite

13% Sub-bituminous and Lignite
• The Chinese coal consumption in 1979 is broken down as follows:

Electric Utility 18%
Metallurgical Industry 17%
Railroad 50/0
Chemical, Construction

Industries and Others 39%
Household Heating 21%

100%

Approximately 18% of the coal is being washed. They recognize the
need and desirability to substantially increase this amount.
Virtually all the production is used domestically. In the near future,
China should not be a major factor in the world market because of
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the lack of adequate inland transportation and deep water ports.
Once these problems are solved, look for them to use this tremen
dous natural resource to acquire the foreign exchange they so greatly
need.

ROBERT & SCHAEFER'S CONTACT WITH PEOPLE'S REPUBLIC

OF CHINA

Our first contact was from the Ministry of Coal in 1976. At that time,
we prepared a preliminary flowsheet for an unknown coal preparation
plant. We had no further contact as a result of this first encounter. An in
vitation from the forerunner of the Foreign Trade Corporation now known
as Macimpex, came in early 1978, to give a seminar to present our
company's credentials. A second invitation was received shortly before our
departure for Peking from Techimport, which was representing the
Ministry of Coal, and our visit was extended to present a second seminar.

A delegation of Chinese visited the United States during June and July,
1978, and we escorted them on tours of various plants thai Roberts &
Schaefer had designed, and in our Chicago offices. During this visit, we
received the information to prepare the initial flowsheet for the
Xinglongzhuang Preparation Plant. In August, we returned to Peking with
a proposal for limited engineering and equipment supply, only to find that
their requirements were for a completely engineered U.S. facility. All equip
ment and material including structural steel, piping, wiring materials, etc.,
were to be furnished from the U.S. All labor, of course, was to be furnished
from a Chinese source. During this visit, we travelled to the proposed job
site (Fig. 1) which, at this time, was somewhat unusual. We were the first
Americans to visit this area since 1949.

With this new information, we returned to Chicago and prepared a
proposal to satisfy the new requirements. This proposal was presented the
first of December, 1978, at which time we held technical discussions which
led to some changes to our proposal. Preliminary commercial discussions
were held at this time. We returned home shortly before Christmas with the
intent of going back in mid-January, 1979, with our final proposition.

Our return to China was delayed and then indefinitely postponed while
they reevaluated their financial position. The project laid dormant for ap
proximately a year. In March, 1980, we were asked to return; this time by
the First Ministry of Machine Building (FMMB) to discuss possible
technology transfer of our proprietary equipment. While in Peking, at this
time, we were given a revised scope of the preparation facilities. This time
the emphasis was on providing as much material and equipment from China
as possible. The project was discussed and the interface of supply was deter
mined.

Again, we returned to the United States to revise our proposal. We
were told that our success in receiving their business would be predicated on
an acceptable combination of our plant proposition and a technology
transfer agreement. In May, 1980, we returned to Peking with our revised
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plant proposal and a licensing agreement for Roberts & Schaefcr pro
prietary equipment.

The first several weeks were spent describing our proprietary equip
ment in considerable detail to the engineers from the various divisions of the
First Ministry of Machine Building. These groups sometimes numbered as
many as 30 people. During this time, we had specialists from our subsidiary
companies. Tabor and CMI, to assist us with the very technical presenta
tions we had to make. We visited the locations where they anticipated
manufacturing our equipment.

Technical discussions on the preparation plant and technology transfer
proceeded through early July. The question of supply of some equipment
was left unanswered for sometime while the Coal Ministry and FMMB
debated. This situation created an interesting power struggle. Since the
directive to utilize Chinese products apparently had been made, the end user
(Coal Ministry) had to put up a good position to have their way, which was
to have all major equipment furnished from a U.S. source.

Once the division of supply had been determined, the meeting settled
down to discussions on the commercial terms of the contract. These discus
sions continued until mid-September when an agreement for the prepara
tion plant contract was concluded. The finalization of the licensing agree
ment was completed at the end of September.

DESCRIPTION OF THE XINGLONGZHUANG COAL
PREPARATION PLANT

The contract Roberts & Schaefer received was for a 940 MTPH
preparation plant and related facilities. (Fig. 2) The facilities include: a
rotary breaker station, raw coal silos, preparation plant, thermal dryer,
clean coal silos with rapid train loading, and a magnetite grinding circuit.

The preparation plant feed belt is equipped with an electronic belt
scale, which controls the raw coal feeders and delivers at a constant rate to
dual surge bins (Fig. 3 ). The surge bins are mounted on load cells, which
control the trimming action of feeders ahead of two 5-meter Batac Jigs. The
Batac Jigs handle the full 940 MTPH of 50mm x 0 raw coal; producing a
refuse from the primary elevator (the only reject material from the entire
plant) a middlings product from the second elevator, and 50mm x 0 clean
coal. The jig clean coal is screened to produce a 50 x 37mm No. 2 clean coal,
37 x 0.5mm, and minus 0.5mm fractions.

The 37 x 0.5mm coal is treated in two parallel heavy medium cyclone
circuits, producing a No. 1 clean coal and a middlings.

The 0.5mm x 0 coal is pumped to classifying cyclones producing recir
culating water for the Batac Jigs, and feed to 2-stage froth flotation. The
froth concentrate is a No. 2 clean coal, and the tailing is thickened and fil
tered resulting in a middlings filter cake.

The No. 2 clean coal is dried in an E.N.I. No. 5 Coal-Flo Thermal
Dryer. The dryer is furnished with a high energy scrubber in order to pro
duce an emission comparable to U.S. standards.



120 ILLINOIS MINING INSTITUTE

i

•

notiEo
Btl . I • | MOUSE

mi

• .'• • n • • • won pli

'•• : 01 CHINS

Fig, 3 — Flow diagram of Xinglongzhuang Preparation Plan



CHINESE P R E P A R A TIO N PLANT 121

^^-O ' _^ so.l C.C.



122 ILLINOIS MINING INSTITUTE

All three products are conveyed on separate belts in a common con
veyor gallery to their own loading silo. The silos are fitted with flood-
loading gates.

Magnetite is recovered from the heavy medium cyclone circuit in an im
proved DSM recovery circuit. Make-up magnetite is produced in a closed
grinding circuit, capable of making an ultra-fine product.

XINGLONGZHUANG COAL CHARACTERISTICS

The raw coal fed to the Xinglongzhuang Preparation Plant is mined
from an 8-meter thick seam of Permian Age that is flat lying and approx
imately 300 meters below the ground. The approximate analysis of the raw
coal is as follows:

Volatile Matter 37.43%

Fixed Carbon 48.79%
Ash 13.78%

Sulfur, Total 0.41%
Sulfur, Pyritic 0.14%
Sulfar, Organic 0.26%
Sulfur, Sulfate 0.01%

If would be classified as a high-volatile a bituminous coal according to
ASTM standard. This coal is similar to US coals such as Pittsburgh No. 8 in
the Appalachian Coal Pield and Illinois No. 6 in the Eastern Interior Coal
Field, with average HGI values of 60-65.

Desired specifications for the products are:
No. 1 clean coal — 7% ash — 8% moisture.
No. 2 clean coal — 10% ash — 8% moisture.
Middlings — 30% ash — 14.5% moisture.

Obtaining the quality of the two clean coal products is reasonable. Ob
viously, the middlings will be what is left over.

CURRENT STATUS OF THE PROJECT

Engineering is now virtually completed. Three engineering meetings
have been held to date. The first in China during November and December
1980, the second during March, April, May, 1981 in Chicago, and third in
Chicago from July I. thru early August. All necessary drawing approvals
were obtained.

The relationship of the engineers from both sides has been extremely
cordial, and mutual respect was apparent throughout all of the sessions.
The technical competency of our Chinese counterparts is extremely high.

The first shipment of equipment left Philadelphia on September 28.
The second shipment is being assembled in San Francisco for shipment on
November 15.

Our construction advisory team has been put together and the first con
tingent is scheduled to leave for the job site in mid-November.
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CONCLUSION

In conclusion, we would like to quote from a business publication
which is giving advice to potential Chinese traders. We did not have this ad
vice prior to our negotiations, but based on our experience find it to be ex
tremely accurate.

"Before endeavoring to penetrate the Chinese market, firms must en
sure that they are prepared to make the necessary commitment in executive
time, effort and expense, since trading with China requires perseverance
and patience".

The tape of the remainder of the meeting was inaudible. Mr. Robert
Izardthanked all the speakers whopresentedpapers during the Technical
Session and adjourned the meeting.



LUNCHEON MEETING

The Annual Luncheon Meeting convened at 12:15 p.m. in the Ford
Room of the Holiday Inn East. Approximately 198 members and guests
were in attendance. President Walter S. Lucaspresided. Due to a malfunc
tion of the tape recorder, the proceedings oj part of the meeting is not
available.

President Lucas introduced the individuals sealed at the head table.
Representatives from the universities and colleges that are receiving Illinois
Mining Institute scholarships introduced their students who wereattending
the meeting. The names of members who had passed away during the year
were read by President Lucas. These were: Mat Anderson, Bob Bade,
Richard Baldwin, George Lindsay, Sr., Hardy Rush, Wyatt Timmons, and
William P. Young.

President Lucas was pleased to bring to the attention of those present
that Clascenna Harvey, whohasservedfor manyyearsas organist at thean
nual meetings of the IMI, was the winner of the 1981 CopleyFirst Citizen of
Greater Springfield Award. She was honoredon October 15th at a meeting
attended by Governor James Thompson and Mayor Mike Houston for her
dedicated work as the long-time Director and Chairwoman of the Spring
field Commission on International Visitors and as official organist for the
Illinois Slate Fair.

John P. Weir was introduced so that he couldpresent a certificate of
Honorary Life Membership in the Illinois Mining Institute to Joseph
Schonlhal (figure I).

Fig. 1—John P. Weir (right) presents certificate of Honorary life Membership to Joseph
Schonlhal.
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John P. Weir: It is a great pleasure to present a certificate of Honorary
Life Membership to my good friend Joe Schonthal. I say good friend — our
fathers were good friends also since the early Twenties when Paul Weir and
Bela Schonthal came to Illinois. Joe Schonthal and his son, Spike, are well
known in the Midwest coal area because of their excellent representation of
manufacturers of mining equipment and supplies. What is not so well
known is the tremendous contribution Joe has made to the Illinois Mining
Institute. Joe Schonthal has been coming to these meetings for a very long
time — the first time was 50 years ago. His father Bela Schonthal was
Secretary-Treasurer of the Institute from 1929 to 1954. Since that time, Joe
has made it his personal responsibility — officially and unofficially — to
help the Institute. He has served tirelessly on the Advertising Committee
and also on the Institute Board from 1957 to 1979.

Joe is one fine gentleman who can always be counted on to do the
kindest thing in the kindest way. That is why he has so many friends. He
richly deserves this award, and I am happy to have the honor of presenting
it.

Joseph Schonthal: Thank you, Jack. I appreciate your presentation,
and considering our longevity of friendship, I was quite relieved that you
were very restrained in your comments. On the other hand — come to think
about it — the dignity of your presentation typifys your own demeanor.

This award is of special meaning to me because my father, along with
Jack Weir's father, and several other gentlemen revived this Institute back
in the Twenties, and helped to make it a nationally recognized organization
in the coal industry. I therefore have a vital interest and a warm spot in my
heart for the IMI.

Thank you again, Jack, and many others for this honor.

President Lucas introduced the luncheon speaker, Kenneth E. Tempel-
ineyer, who presented the following paper (figure 2).

/ !_
Fig. 2 — Luncheon speaker. Kenneth I'.. Tempelmeyer.



THE ROLE OF COAL IN OUR ENERGY FUTURE

KENNETH E. TEMPELMEYER

Dean, College of engineering and Technology
Southern Illinois University at Carbondale

Carhondale, Illinois

INTRODUCTION

The United States became an industrial power by replacing men and
women with machines which now produce a staggering array of products
and goods. The use of energy to drive our industry represents a tremendous
extension of our ability to do work, but has made us very dependent upon
energy of all types. Our use of energy over the last hundred years has grown
geometrically doubling about every 20 to 25 years. We use so much energy
now that we have coined a new word to describe the amount — the
"Quad."

The quad (Table I) is equal to one quadrillion Btu or
1,000,000,000,000,000 Btu. Most of us have an idea about the unit Btu-the
British Thermal Unit. It takes about 200 Btu to bring a small pan of water
to boil in order to make tea and a pound of coal contains about 10,000 Btu.
However, a quadrillion Btu boggles the mind. I can understand numbers as
large as about ten million because I have a responsiblily for managing
budgets which are in the range of a few million dollars. 1have less apprecia
tion of the magnitude of budgets the size of the federal budget — hundreds
of billions of dollars, and even less appreciation yet for something as large
as a quadrillion. However, to try to make it easy for you, one quad or one
quadrillion Btu, expressed in terms of coal, is represented by a unit coal
train that would stretch from Seattle to New York and back. One quad is
also equal to the amount of energy from all sources consumed by a city the
size of St. Louis in about a three-year period.

QUAD = 1 Quadrillion Btu
=10" Btu

1 lb. Coal = 10,000 Btu
1 Quad =46 Million Tons of Coal

A Coal train from Seattle to New York
AND BACK

1 Quad = Gasoline for 10 million
automobiles per year

Tabic I — Definition of a <|iiad.
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GROWTH OF ENERGY CONSUMPTION

Our energy use, since the turn of the century, is shown in Figure 1 in
terms of quads. At the turn of thecentury, ourcountry was using approxi
mately 8 quadsof energy of all kinds. By doubling aboutevery 20years, last
year our energy consumption reached almost 80 quads. This increase corre
sponds to a growth rate of 3 to 3'/:% per year since the turn of the century
except for two brief periods when we experienced a decrease or leveling off.
The first of these was a decrease in energy consumption during the depres
sion years. The second may surprise you if you are not aware of it, but we
experienced a leveling off of energy use in 1972-1973 as a result of the first
Arab oil embargo. Other than these periods, we have continued to consume
tremendous amounts of energy at a steadlily growing rate.

Our energy use in different sectors is shown in Table 2 for 1978 and
1980. While our growing consumption of energy a few decades ago was
used to driveour industry, you will noteat the present time about 30quads
are used for residential and commercial purposes and another 20 quads is
consumed in transportation uses. Because the price of energy was low,
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Industrial Uses
Residential Uses

Commercial Uses
Transportation Uses

Industrial Uses

Residential Uses
Commercial Uses
Transportation Uses

1978 Energy Use

1980 Energy Use

Source: DOE Review

28 Quads
13 Quads
17 Quads
20 Quads

Total 78 Quads

29 Quads
12 Quads
18 Quads
20 Quads

Total 79 Quads

Table 2 — Use of energ) bydifferent sectors between 1978 and 1980.

much of this energy was used in making our lives more pleasant and inter
esting. Currently, about 40% of the energy we consume is used in manufac
turing or industrial processes.

It's clear that the cheap and readily available energy of the past is not
likely to continue, and we should have a growing concrn about projecting
our energy needs and supplies for the coming years. After decades of rather
constant growth, it's obvious now that the international competition,
economics, and politics of energy supply are going to significantly alter our
usage pattern in the future.

Figure 2 shows the growth of electrical consumption in the U.S. over
the past two decades. This growth has been remarkably steady over the past
30to 40 years at a rateof about7% per year which corresponds to doubling
our electrical generation capacity every 10 years. At the present time, elcc-
tical consumption has diminished markedly and is now growing at the rate
of only 3!/2% to 5'/:% per year depending upon the region of the country.
As a consequence, many utilities, building for their 7% growth rate, now
have over-installed capacities and a breathing period of a decade or so
before they need to decide how they should next plan the future expansion
of their system.

FUTURE GROWTH OF ENERGY USE

Projecting the future growth of all energy use is much more complex
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because of the wide diverse uses of energy. However. Figure 3extrapolates
our total energy consumption since shortly after World War II. Since that
time, except for a brief leveling offduring the 1972 Arab oil embargo, we
have grown steadilyat ihe rate of 3Vi % per year. 1f we were to continue at
the historic growth rate, by the year 2000, we would use roughly double our
present consumption rate or about 160 quads per year. Over the past two
years in particular, increases of energy consumption have been very modest
and it isevident that we may not continue to grow at this traditional rate of
3'/2°/o per year. Many estimates have been made concerning our probable
energy consumption by the year 2000; they vary greatly but downward from
a "busincss-as-usual" projection of 160 quads. The Department of Energy
has estimated that our "most probable" need in the year 2000 will be about
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140 quads and our minimum requirement by that time would be about 110
quads. A year ago, Exxon Corporation carried out an extensive energy
projection study and arrived at about the same number, 105 quads. As
another projection approach, if we reduce our total use of energy as we
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have reduced our use of electricity over the past few years —that is, the
growth rate is reduced by a factor of 2 —our total energy use would in
crease ai the rate of 1.75% per year. This growth rale also leads loa predic
tion ot 110 quads by the year 2000.

Since we have been increasing our energy consumption by 3!/2% per
year, which would lead to a need for 160 quads in the year 2000, what must
happen to reduce our use by 50 quads —to a level of 110 quads? The
answer, of course, is that we must do this through conservation and chance
a great many of our present energy habits.

CONSERVATION OF ENERGY

Conservation of energy can come in a great many ways, and Table 3
summarizes onlyonescenerio to save 50quads. If we effect a 15% reduction
of present heating, cooling, and lighting use in all residences and commer
cial buildings, and couple that with a 40% reduction of heating, cooling,
and lighting use in all new construction between now and the year 2000, we
will reduce our residential and commercial energy needs by 20 quads.'In
dustrial conservation can be achieved in many ways; it is difficult to
speculate how. Many industries have found, however, that they can reduce
their energy consumption by 25% basically by eliminating waste. A25% re
duction would result in about a 10 quad saving. Additionally, ifwe achieve
a 27.5 mile per gallon level for automotive fleets by 1985 and maintain it
thereafter, and if we couple that with an 85% load capability by airlines, in
crease our use of rail transport, and promote more widespread use of
automotive pooling, we can reduce our transportation usage by about 20
quads. All of these activities taken together would result in the conservation
ol about 50 quads which would be needed to get us to the minimum level of
110 quads by the year 2000.

1. Residential &Commercial 20 Quads
A. 15% Reduction of present heating,

cooling and lighting use
B. 40% Reduction of healing, cooling and

lighting of all new construction —
1980 to 2000

2. Industrial 10 Quads
3. Transportation 20 Quads

A. 27.5 mpg for automotive fleets
by 1985 and thereafter

B. 85% Load capacity by airlines
C. Increased rail transport
D. Widespread automotive pooling

SAVING 50 Quads
Table 3 —Possible conservation of energy lo save 50 quads.
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Oil 38 Quads

Natural Gas 20 Quads

Coal 14 Quads

Nuclear 3 Quads

Hydro 3 Quads

Other 1 Quads

Solar
Wood/Biomass

Wind

Misc.
79 Quads

Table 4 —Sources of energy consumed in 1980.

Business as Usual
Continued Widespread Conservation

PROBABLE MINIMUM NEED
Current Consumption

160 Quads
-50 Quads

110 Quads
= 80 Quads

AT MINIMUM

WE NEED BY YEAR 2000 TO OBTAIN
30 QUADS

ABOVE CURRENT USE

Table 5 — Projected energy requirements by the year 2000.

SOURCES OF ENERGY

Table 4 summarizes the various sources of the energy consumed in
1980. At the minimum, we will probably add 30 quads to this total by 2000
(Table 5). Where arc we likely to obtain the additional energy we need?
Let's review the possible future use of each energy source.

Oil And Gas

Table 6 summarizes some estimates of the future supplies of oil and gas
made by the Department of Energy. This particular source indicatedan ex
pectation of about 35 quads in oil by the year 2000 and maintaining about
the same level of 20 quads of natural gas. If you havelittleconfidencein the
estimatesmade by the Department of Energy, and some peopledo, the bot-
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torn portion of the slide shows estimates made by EXXON Corporation.
They indicate about the same level of consumption in 1980 and also pro
jected about the same estimate of 35 quads of oil energy used in the year
2000 and 19 quads of energy to be provided by natural gas. From these esti
mates, it would appear that we cannot expect to obtain our needed in
creased energy supplies from oil and gas, but rather these supplies will be
decreased by 2 to 3quads. So, actually we need to identify the sources of 32
to 33 additional quads rather than 30 by the end of the century.

Oil

Natural Gas

Oil

Natural Gas

DOE ESTIMATES*

1980

38 Quads
20 Quads

EXXON ESTIMATES**

1980

37 Quads
20 Quads

CHANGE BY 2000 — 2 or 3 QUADS

* DOE Energy Review
** USA's Energy Outlook, Exxon Corp.

Table t> — Ksllmates of future supplies of oil and pas.

2000

35 Quads
20 Quads

2000

35 Quads
19 Quads

Nuclear

Nuclear energy has been the promise of the future. What can we expect
Trom it? As shown in Table 7, at the present time we have installed about 3
quads of electrical generationcapacityin nuclear plants from coast to coast.
Presently there are in planning or licensing approximately 20 plants that
would have an installed capacity when completed of about 7 quads. While
the design, construction, and licensing process of a nuclear plant is pain
fully slow and a real problem to the utilities, the expectation is that a ma
jority of theseplants will becompleted and placed into operation. However,
it is interesting to note that over about the last 4 years there have not been
any new "starts" of nuclear plants because (1) many utilities do not have
the need to expand their capacity for the reasons outlined above, and (2)
there are a great many headaches in putting a nuclear plant into operation.
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Another interesting question is: What is the aftermath of the incident at
Three Mile Island? It would appear that the effect of Three Mile Island has
been to produce a wait-and-see attitude before there is significant further
expansion of nuclear capacity. This attitude may prevail for a decade or so
and we may not see significant plans to expand nuclear facilities until the
1990s. As a result, we may expect to produce perhaps an additional 7 quads
from the nuclear plants that are presently being designed or constructed.

Expectation from Nuclear

1980 Installed Capacity 3 Quads
Capacity in Planning or Licensing 7 Quads
New Ventures in Last 4 Years 0

CHANGE BY 2000 + 7 QUADS

Expectation from Hydro

1980 Installed Capacity 3 Quads
New Installations 1 Quad

CHANGE BY 2000 + 1 Quad

Tabic 7 — l.slimak's of future .supplies of nuclear anil hydroelectric power.

Hydroelectric

Currently we produce about 3 quads from hydroelectric plants. For the
most part, hydroplants arc viewed as desirable since they arc quiet, scenic,
and create many recreational opportunities. The widely held opinion is that
we will not be able to achieve significantly increased production of electrical
power by this means. Most of the good sites have already been used in pro
ducing about 3 quads or 4% of our total power usage at the present time
(Table 7). We might expect to get no more than 1 additional quad from this
means.

Solar

We hear a lot about the potential of solar energy. When we utilize oil,
gas, or coal, we are using solar energy which was intercepted by the earth
hundreds of thousands of years ago. The advocates of solar energy present
it as the best energy supply of the future. About a year and a half ago, I
built a passive solar home in southern Illinois and I've been quite pleased
with it. Over the past winter, on sunny days, our house cycled between
about 65 °F early in the morning to 75 °F in mid-afternoon without auxiliary
healing. Our total heating expense for the 1980-1981 winter was S135; we



CO A fS FUTURE ROLE 135

have neighbors who spent considerably more than that each month. While
this was a particularly good winter for solar heating and you can't expect to
do as well on the average, I believe that individual solar applications, like in
residences, may be very beneficial. However, when I hear the advocates of
solar energy claiming that by the year 2000 wc can achieve 20 to 25 quads
Irom this source, I'm somewhat skeptical. Our house collected less than
10 ' quads.

Table 8provides one scenerio with respect to what would have to hap
pen to generate 20quads by solar means. For example, if weconverted 15%
of all of the 150,000,000 existing houses in the U.S. with active or passive
solar and if, beginning in 1980, 75% of the 45,000,000 new houses were
constructed with active and passive solar, we would in effect be producing
about 7.5 quads. If 10% ofall commercial buildings were converted to solar
heating, we would achieve an additional 5.5 quads. If 4% of the material
now being used in automotive production were put into the construction of
wind machines, we would generate about 4 quads. And, if wc more than
tripled our biomass use, either through alcohol fuels orthe direct burning of
vegetation, we would generate 3 more quads. All of this totals to some 20
quads; the achievement of this is optimistic to say the least.

One of the problems that will delay widespread use ofsolar energy is
cost. In my home, which is a relatively simple passive system, I'll need
about 7years to pay for the added construction costs including the federal
tax credit. Active systems have, in general, a much longer payback period.

1. Convert 15% of the existing 150million houses to
passive/active solar
Build 75% of the needed 45 million new houses
with passive/active solar 7.5 Quads

2. Convert 30% of all commercial building to solar
, heating 5.5 Quads
3. Devote 4% of material now used in automotive

production to wind machines 4 Quads
4. Increase biomass use 3 Quads

TOTAL 20 Quads
Iable 8 —Possible sources for supplying 20 quads of solar energy.

Table 9 summarizes the cost of active systems. In the top portion of
this figure, we see the cost per square foot of collector area at which solar
heating would be competitive with other heating fuels. In most instances,
the current cost of the collector is 2 to 3 times greater than thecost of other
heating methods. For electrical power generation, the current cost of photo
electric cells is approximately 10 times higher than that of providing a fossil
energy or nuclear plant. Thus, our expectation for solar energy maynot be
as great as the 20 quads suggested by solar advocates. By expanded use of
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biomass, by use of active and passive systems, and by growing installation
of wind energy systems, I believewe might expect a contribution of about 4
quads by the turn of the century from solar resources (Table 10).

Oil Shale

Another area that has shown future promise but has not developed
rapidly, is the production of oil from shale. Shale oil comes from a solid
fossil substance called kerogen. Kerogen is found imbedded in various kinds
of rocks and clays. The kerogen got into the rock some fifty million years
ago when decaying plant and animal remains settled to the bottom of a pre
historic lake and were covered by layers of lakebed sediments. Over time the
organic matter became kerogen and the sediments hardened to become the
rock holding it together. Kerogen is a heavy hydrocarbon that will not How
out of the rock at ordinary temperatures, nor can it be extracted simply with
solvents. The kerogen is separated by a process called retorting in which it
breaks down into a liquid, some combustible hydrocarbon gases, and a
black carbon residue. Roughly there are about 1 to 1'/: barrels of oil in a ton
of oil-shale rock. The generation of oil from shale depends upon (1) effec
tively getting it out through the retorting process, (2) dealing with the min
ing of large amounts of shale rock to produce each barrel of oil, and (3)
with environmental factors attendant to the mining and waste disposal in
areas that tend to be arrid. There are a number of oil shale projects in the
Colorado region. Eastern shale, found not far from here, unfortunately has
smaller portions of kerogen than the western shale.

1. Residential Thermal Systems Break-even Collector
Location Cost
Los Angeles S20/sq. ft.
Boston, Minneapolis 6/sq. ft.
Washington, D.C. 10/sq. ft.
Carbondale 10-15/sq. ft.

Current Cost of Collectors S25-30/sq. ft.

2. Direct Conversion to Electrical Power

(Photovoltaic Cells)
Conversion Method Capital Cost

Nuclear SlOOO/kw

Coal-fired 800/kw
Hydro Dam 3OO-12O0/kw

Solar 10,000/kw

Table 9 — Cosl of active systems of solar energy generation.
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In 1972. I was a member of a panel discussing alternatives to imported
oil during the oil embargo by the Arab nations. At that time, the world price
of oil was about S2.I0 a barrel. Iconfidently predicted that the foreign oil
producers could not drive the price up beyond about $6 to $8 a barrel be
cause that was the cost at which we could obtain oil from oil shale. Pres
ently, the world price of oil is about $30 to S35 a barrel —4 times the max
imum level I predicted in 1972. But. the current estimated cost of eettine oil
out of shale is about $60 to S70 a barrel or twice the current price of petro
leum. While I'm sure progress is being made in the development of our
shale oil resources in the West, unless there are some dramatic break
throughs, the expectation is that we will have little impact of oil derived
Irom shale by the year 2000. The Electric Power Research Institute has
made a study of the impact ofshale oil (Table 11) and they estimate that by
the year 2000, we may be producing 500,000 to 1,000,000 barrels per day'.
This corresponds to an equivalent of about I quad.

1980 Capacity (Biomass) 1 Quad
Expanded Biomass I Quai]
Active & Passive Solar Heating 2 Quads
Wind I Quad

CHANGE BY 2000 t 4 QUADS

Tabic It) - Realistic estimate of energy provided bj solar energy by the year 21100.

1980 Capacity NIL

Current Activity
Presently in research & development stage

Problems:

A.Effective Retorting
B.Environmental Concerns
C. Water Usage

Projections
Optimistic — 3,000,000 bbl/day by 2000
Most Likely — 500,000 to 1,000,000 bbl/day by 2000

OIL SHALE — I QUAD

*EPRI

table It — Impact »f oil shale on energy production.
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DOE ESTIMATES

1980 2000
14 Quads 20 Quads

EXXON ESTIMATES

1980 2000

15 Quads 36 Quads

Table 12 — Estimates of amount of coal i<> be used by the year 2000,

Oil 35 Quads
Natural Gas 20 Quads
Nuclear 7 Quads
Hydro 4 Quads
Solar 5 Quads
Oil Shale 1 Quad
Coal 38 Quads

TOTAL 110 Quads

Table 13 — Projected sources of energy supply by the year 2000.

1. Sulfur Content

2. Myriad of Regulations
3. Transportation

Table 14 — Problems confronting coal use.

COAL

A summary of the expected contribution to our future energy needs
from oil, natural gas, nuclear, hydro, solar, and oil shale indicates that by
the year 2000 we may fall 20 quads short of our energy requirements unless
there is a significant increase in the use of coal. Other energy sources appear
unable to fill the need and coal may represent the only alternative to supply
ing the 20 quads.

Table 12 summarizes some estimates of expected coal use by the turn
of the century. Exxon's estimate of a growth of coal use of about 20 quads
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fa y 2000
pects

outhiKvj ... . cl/iv. i.) suggests wc necu to more manctouDie our current pro
duction. There are several road blocks to increasing the use of coal (Table
14). However, the failure of the alternatives will force increasing use ofcoal
in the coming years.

The greatest current barrier to the use of Illinois coal is its sulfur con
tent and the emission regulations of the Clean Air Act. Some arc advocating
changes in the Clean Air Act and this topic will be considered by the Con
gress this Spring. However, certain changes which would establish a
specified SO, emmission limit from the combustion of any coal could push
the expanded use of western coal and decrease the useof eastern coal unless
its suirur problem can be handled. While most IMI members are concerned
about the problems of more effectively mining coal, in my judgment, we
must focus greaterattention on finding the means to use high-sulfur coals.
If we can't sell it and use it, we won't be mining it. The newly created Illi
nois Coal Research Board would hopefully give its highest priority to sup
port imaginative and promising activities in finding the ways to remove
sulfur in coal processing or removing the sulfur in the conversion of coal to
some other convenient fuel form. A number of innnovative ideas are
available in converting coal to more useful lower-sulfur fuels. Our College-
is working on three of them. Also, wc need to give attention to character
izing coal to identify which types are best suited for specific uses such as
gasification, liquefaction, fluid-bed combustion and so forth. The SIU-C
Coal Research Center has called attention to this need some time ago. As we
find better and acceptable ways to use coal in our view we may have to
revolutionize coal transportation if we are to nearly triple ourcoal usage in
the next 20 years.

The alternative energy sources appear incapable of satisfying minimum
energy requirementsat the turn of the century. Supplying an additional 20
quads per year bycoal at the end of the century will create a variety of prob
lems. We are going to have to solve these problems if we want the energy
and we may we well begin now.

>y 2000 is similar to that suggested here, by looking at the reasonable pros-
reels of other supplies. Thus, our',energy supply mix in ttye year 2000 as
rutlined in Table 13 suggests we need to more thandouble our current pro-
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President Lucas thanked Mr. Tempelmeyer for his presentation, then
he introduced President-Elect Jack A. Simon, who presided over the re
mainder of the meeting. President-Elect Jack Simon presented a souvenir
gavel to Walter Lucasfor recognition of his serviceas President of the Illi
nois Mining Institute (figure 3).

President-Elect Simon adjourned the meeling.

mzW-l •""--;•" •"•••'•:.'- '•••

Fii;. 3 — President-elect Jack Simon (left) presents souvenir gavel In President Walter Lucas.



CONSTITUTION AND BY-LAWS

Adopted June 24, 1913

Amended November 12, 1926 Amended October 23, 1964

Amended November 8, 1929 Amended October 23, 1970

Amended November 8, 1935 Amended October 22, 1971

Amended October 21, 1938 Amended October 3, 1975
Amended October 16, 1980

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 person desiring to become a
member of the Institute shall fill out a blank for that purpose giving his
name, residence, age and occupation. This application shall be accom
panied by the current year's dues as established by the Executive Board.
Each application for membership shall be submitted to the Executive
Board, who shall make an investigation as to the qualifications of the appli
cant, and shall be authorized to elect to membership and issue a certificate
of membership to such applicant subject to the ratification of the next
regular meeting of the Institute.

Section 2. Any person of distinction in mining may be elected an
honorary member of the Institute by two-thirds vote of the members pre
sent at any regular meeting. Any member who has been an active member of
the Institute and shall have retired from active business in mining may
become an honorary member.

Section 3. The annual dues for active members shall be determined by
action of the Executive Board, on any person in arrears on August 1, of the

141
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current year, after having beensenttwonotificationsofdues.shallbedropped
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 $100.00 and shall be exempt from further payment of dues during
his lifetime.

ARTICLE III.

Officers

Section 1. The officers shall consist of a President, First Vice-
President, Second Vice-President, Secretary-Treasurer and twelve Ex
ecutive Board members. The services of all officers shall be without com
pensation.

Section 2. Nominations for officers and the Executive Board shall be
made by nominating committee of 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.

Section 4. 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, as an cx-officio member, the current active
Director of the State of Illinois, Department of Mines and Minerals.

ARTICLE IV.

Duties of Officers

Section 1. The President shall perform theduties commonly performed
by the presiding officer and chairman. He shall, with the Executive Board,
exercise a general supervision over the affairs of the Institute between ses
sions.
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Section 2. The First Vice-President shall preside in the absence of the
President and perform all the duties of the President in his absence. The Sec
ond Vice-President shall perform all duties of the First Vice-President in the
absence of First Vice-President.

Section 3. The Secretary-Treasurer shall keep a 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.

He shall keep a true record of all money received by him and payments
made on account of the Institute. He shall pay out no money except on an
order signed by himself, and shall retain these orders as vouchers. He shall
give bond in such sum as the Institute may provide, the premium on said
bond being paid by the Institute.

He 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 are proper to be published. His own judgment is to prevail in
such matters unless objection is lodged at a regular meeting or by the Ex
ecutive Board.

The retiring President shall act ex-officio in any capacity for the en
suing year.

Section 4. The President shall appoint an auditing committee annually
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 perform 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 Committee, it shall act as program committee for each meeting to
determine what is to be published in the proceedings and shall perform such
other duties as may be referred to them by regular or special meeting of the
Institute.

ARTICLE V.

Meetings

Section 1. The annual meeting shall be held in the fall of each year and
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 threemembers of theexecutive board, the
president shall call a meeting of the board.
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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.

ARTICLE VII.

Order of Business

At all meetings, the following shall be the order of business:

(1) Reading of minutes.
(2) Report of executive board.
(3) Report of officers.
(4) Report of committees.
(5) Election of new members.
(6) Unfinished business.
(7) New business.
(8) Election of officers.
(9) Program.

(10) Adjournent.

ARTICLE VIII.

Dissolution

In the event of complete dissolution of the Institute, the cash assets of
the Institute will be distributed to the University of Illinois at Urbana and
the University of Missouri School of Mines, Rolla, Missouri, in a ratio of
four to one respectively, for support of scholarships in Mining Engineering.
Equipment will be donated to any not-for-profit organization that the Ex
ecutive Board may determine to be worthy recipients.
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BAKER, DAVID G.. General Manager, TMR-Fairmont, P.O. Box 952, Fairmont, WV
26554

BAKER, GREG, Industrial Sales Manager, Cummins Engine Co., 1100 31st, Suite 275,
Downers Grove, IL 60515

BAKER, JON W., General Electric Co., 201 Vaux St., Zeiglcr, IL 62999

BALDWIN. ROBERT A., Secretary-Treasurer, Sherwood-Tcmplcton Coal Co., Box 24306,
Indianapolis, IN 46224

•+BALL, CLAYTON G., 1500 Hinman Ave., Evanston, IL 60201

BANKS, RALPH, Mgr. Employee Ser., Inland Steel Coal Co., Box 566, Scsscr, IL 62884

BANOVIC, EDWARD J., Foreman, Freeman United Coal Mining Co., 19 Barbara Ln.,
Auburn, IL 62615

BANOVIC, JOHN J., United Mine Workers of America, R. R. 1, Litchfield, IL 62056

BARBER, J.C., Gen. Sales Manager, West Virginia Armature, Box 100. Glen Lyn, VA 24093

BARES, LARRY F., Senior Engineer. Pcabody Coal Co., P. O. Box 14495, St. Louis,
MO 63178

BARGANZ, RONALD, Mine Program Manager, Illinois EPA, 2200 Churchill Rd., Spring
field, IL 62702

BARKER, KENNETH E., Mainl. Supt., Freeman United Coal Mining Co., Box 100, West
Frankfort. IL 62896

BARLOW, CRAIG B., Senior Project Engineer, Monterey Coal Co., P.O. Box 496,
Carlinville. IL 62626

BARNARD, JIM, Sales/Service Mgr., Schlitt Supply Co., 1010 E. Adams St., Springfield,
IL 62705

BARNES, F. A., 1524 West Wood Street, Decatur, IL 62522

BARNETT. JOHN E., Service Engineer, VR/Wesson Mining Tool, 9641/: S. Main St.,
Madisonvillc, KY 42431

BARNETTE, BERNIE, Sales Engr., Cummins Bloominglon Inc., U. S. 51 & 1. 55. Bloom-
ington, IL 61761
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HARRINGTON. JAMES R., Safely Inspector, Monterey Coal Co.. Monterey #1 Mine. Car-
llnville, IL 62626

BASTIEN, BLAINE. Engineer, Inland Sleel Coal, 1018 S. Locust, Sesscr. IL 62884

BAUER, BOB, Assistant Geologist, III. Slate Geological Survey, 615 E. I'eabody Dr.,
Champaign, II. 61820

BAUER, FRED A., Buyer, Zeigler Coal Co., Box 66913. AMF 0"Hare, IL 606.66

BAUWENS, GAY, Engr., Morrison-Knudsen Co., Inc., 1020 Hwy. 24 West. Rt. 3, Moberlv.
MO 62570

BAUWENS, TOM, I'roj. Engr., Morrison-Knudsen Co., Inc., 1020 Hwy. 24 West. Rt. 3,
Moberly, MO 65270

BAWEL, FRED, Prep. Engr., Freeman United Coal Co., P.O. Box 252, Energy, IL 62933

BAXTER, FRANK I... Sales Mgr., Midco Sales & Service, 11475 Pace Service Dr., St. Louis,
MO 63141

BAYLESS. GERALD A., General Supt., Consolidation Coal Co., R. R. 2. Greenville,
IL 62246

BEAL, LARRY, Sales, Century Hulburt Inc., P.O. Box 161. Marion, IL 62959

BEAMAN, WILLIAM R., Sales Mgr., Apache Hose & Rubber Inc., 2435 Rock Island
Blvd., Maryland Heights. MO 63043

BEARD. EMERY. Reclamation Engr., Sahara Coal Co.. Inc.. P. O. Box 330, Harrisburg,
IL 62946

BEATTY, ROBERT, Sales Mgr., Capitol Machinery Co., Box 2008, Springfield, IL 62705

BEAUMONT, JAMES M., Owner, Beaumont Lumber Co., Box 652, Effingham, IL 62401

BEAUMONT, JOHN G., Prcs.. G. L. Beaumont Lumber Co., Box 3, Cowdcn, IL 62422

BEAVER. GARY. III. Div. Mgr.. Lcbco, Inc., Box 656, Benton. IL 62812

BECHMANN, DIANE M., Cust. Service Rep., Central Illinois Public Service Co., 711
South 9th St.. Mattoon. IL 61938

BECK JR., CLARENCE V., IEPA Engr., Slate of IL EPA, 4353 West Pine, St. Louis,
MO 63108

BECKER, CHARLES (>., Nicor Mining, Inc., Box 83. Naperville, IL 60566

BECKETT, GERALD E., Sales, General Electric, 151 Fisher Court, Eldridge, IA 52748

BECKMAN, FRANCIS, Prep. Foreman. Consolidation Coal Co., R.R. I, Cripple Creek
Rd., Apt. 4, Pinckneyvillc, IL 62274

BEER, ROLF R., Manager Market Engineer, The OkoniteCo., Box 340, Ramsey, NJ 07446

BEERBOWER, DAVID A., Superintendent Crown III, Freeman United Coal Mining Co.,
Box 716, Farmerville, IL 62533

BEERBOWER, RALPH C, V.P. Midwestern Operations, Gates Engineering Co., 2400 E.
Devon Ave., Suite 312. Des Plaincs, IL 60018

•BELL, J. I-L, 331 River Dr., Tcquesta, FL 33458

BELL, LANNY, Purchasing Agent, Roberts &Schaefer Co., 120 S. Riverside Pla/a, Chicago.
IL 60606

BELL, LARRY PHILLIP. Safety Mgr.. I'eabody Coal Co.. 8222 Chestnut Dr.. Newburgh.
IN 47630

BENEDICT. HERBERT. ChiefElectrician, Old Ben Coal Co, R. R. I, Mulkcytown. IL 62865
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BENEDICT. STEVE. 1916 Olive St., Ml. Vernon. II 62S64

BENGAL. LARRY E.. Geologist, Wm. H. Smith A Assoc.. 1319 Alms Ave.. Champaign,
II 6IS20

BENNETT, DAVID R., Repair Depi.. Freeman United Coal Mining Co.. P.O. Box 55.
Girard. II 62640

BENNETT, GARY, Assistant Shift Mine Manager. AMAX Coal Co.. Wabash Mine.
Keensbtirg. II. 62852

BENNETT. JOHN C. V.P. Operations 111. Div„ Peabody Coal Co.. 301 Greenhaven Dr.,
Belleville, II 62221

BENNETT. JOHN S.. Sales. Vielattlie Co. of America, 1516 Greenfield R<]„ Evansville.
IN 47715

BENNETT, PHILLIP E., Sales Repr.. S A S Corp.. Kill Hillerest Dr.. Marion. IL 62959

BENOWICZ, CASMER A.. Consultant, 770 S. Palm Ave.. Sarasota. IT. 33577

BENSON. JOHN H.. Prcs., John Benson Electric Co.. 1708 N. 8th St.. St. Louis. MO 63102

BERGGREN. DWAIN, IL State Geological Survey. 615E. Peabody Dr. .Champaign. II. 61820

BERGNER. JOHN. Mgr., Marion Power Shovel Div., 5024 Snowberry Dr., Imperial.
MO 63052

BERTA, JOSEPH Q., Mgr. I. A E.R.. Consolidation Coal Co.. 2476 South Estcs Court,
Lakewood. CO 80227

BERTEI.SMEYER. JACK, Sales Engineer. Machine Maintenance A Equipment. 254 Hanley
Industrial Ct,. St. Louis. MO 63144

BETI.ER. KENNETH W., Mgr. Service Center, Lee-Norse Co.. Box 1). Taylorville.
IL 62568

BHAGWAT. SUBHASH I!.. Mineral Eeon.. Illinois State Geological Survey, 215 Natural
Resources Bldg., 615 E. Peabody Dr.. Champaign. II. 61820

BIGGS. JIM. Mine Equipment Co.. 2304 Industrial Dr.. Mt. Vernon. II. 62864

BIGLER. W. PAUL. 828 Greengale Oval, Greenwood Village, Northfield, OH 44067

BILDERBACK, JAMES E.. Vice Chairman of Board. Centrifugal A Mechanical Ind., 146
President St.. St. Louis, MO 63118

BILDERBACK, ROGER, Philippi llagenbueh Inc., 7424 W. Plank Rd.. Peoria, IL 61604

BINEGAR. TIM, Top Foreman, Peabody Coal. Box 28, Bulpitt, II. 62517

BIONE. DAVID. Mgr.. Zeigler Coal Co.. 609 North I III) St.. Herrin. II. 62948

BIONE, JULIUS. Safety Director. Zeigler Coal Co.. 520 No. 9th St., Herrin.
IL 62948

BIRCH, WILLIAM L., Sales, Oberjuerge Rubber Co., Box 519, St. Louis, MO 63116

B1SHOFF, STEVEN M., Assistant Environmental Engineer. Freeman United Coal Mining
Co., P. O. Box 100, West Frankfort. IL 62896

BLACKBURN. JERRY. Mining Engr.. Rhoamcan Inc., 803 W. Delaware St., L'rbana.
IL. 61801

BLAIR, J. I'., Warehouse Supervisor, Peabody Coal Co., Eagle Mine #2, Box409. Shawnee-
town, II. 62984

BLAIR, SHERMAN JR., Salesman, CE Tyler Inc., 1210 Mallard Dr.. Elgin, IL 60120

BLEDSOE. JACK L., Dist. Mgr.. Exide Co.. P. O, Box 28245, St. Louis. MO 63132
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BLEVINS, RONALD (RON) . Vice Pres., Gauley Sales Co., 468 Hunting Creek Rd.,
Canonsburg, PA 15317

BLEVINS, TOM. Resident Engr., Inland Steel Coal Co.. R. R. 2, Box 1280. Bluford,
II 62814

BLOOM JR., JAMES A., Coal Prep. Engr., Monterey Coal Co., P. O. Box 4%, Carlinville,
IL 62626

HI.OSS, DON. Sales Repr., Midco Sales & Service, R. R. 2, Effingham, IL 62401

BOATRIGHT, JIM. Manager Prep. Dept.. AMAX Coal Co.. R.R. I. Carrier Mills. IL
62917

BOBENAGE. JOHN P., Vice President — General Manager. Classic Coal Corp.. P.O. Box
214, Pittsburg, IL 62974

BOEHM, EDDY R.. Prep. Plant Supt.. MontereyCoal Co., 42 Greenridge Dr.. Carlinville,
IL 62626

BOEHM. PRANK J.. Pres., P.J.B.. 11710 Administration Drive. St. Louis, MO 63141

BOGAARD. H.W., Prep. Plant Supt.. Inland Steel Co. Mine #2. R. R. 4, Mc Lcansboro.
IL 62859

BOHANNON, JERRY, Sales Mgr., Brandeis Machinery & Supply Corp., P.O. Box 57,
Evansville, IN 47701

BOIKE, E.J., Treasurer, Cincinnati Mine Machinery Co, 2980 Spring Grove Ave., Cincinnati,
OH 45225

BOLL1ER,CHARLES. Mgr. Industrial Engr.. Peabody Coal Co.. Mine #10,423 Arrowhead
Dr.. Troy, IL 62294

BOLT. WILLIAM W.. 354 S. Woodale Ave.. Decatur, IL 62522

HOMKAMP, WILLIAM, Top Shop Foreman, Monterey Coal Co., 411 Cedar St., Gillespie,
II. 62033

BOND, CHARLES E., Mgr. Government Affairs, Consolidation Coal Co., Suite 812,
Myers Bldg.. 1 West Old Capitol Pla/a. Springfield. IL 62701

BOOIIER, STEVEN, Sales. Bearing Headquarters Co., 3689 E. Broadway, Allon, IL 62002

BOOTH, M.A., Office Manager. The Mine Supply Co., 1703 Shawnee St., Mt. Vernon,
II. 62864

BOOIII, MONTIE, Parts & Sve. Sales, Peoria Praetor & Equip. Co., 2319 E. War Memorial
Dr.. Peoria. IL 61654

BORDER, WILL. Area Sales Suprv.. Joy Mfg., Box 1058. Mi. Vernon. IL 62864

BORSI. R. A.. Warehouse Mgr.. Joy Manufacturing. Box 1269. Mt. Vernon. II. 62864

BORYS. RONALD. Applications Engineer, Heyl & Patterson. 231 Outlook Dr.. Pittsburgh,
PA 15228

BOSCIIERT, J. P., SalesEngr., P. J. Cumdlach MachineDiv., Rexnord. 1011 W. Harnett St.,
Mascoutah, IL 62258

BOSTON, HOWARD. Safety Inspector. Monterey Coal Co.. Box 94, Albers. IL 62215

BOI POMI.EY. J. A.. Consulting Engr.. Sahara Coal Co. Inc.. Box 330. Harrisburg,
II. 62946

BOUHL, WAYNE E., V. Pres., Hicks Oil & Hicks Gas Inc.. Roberts. IL 60962

BOURNONVILLE, M. L. Sales, McNally PittsburgMfg., Drawer "D", Pittsburg, KS 66762
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BOWER. MARK H., Norfolk & Western Railway Co.. Inc., 175 W. Jackson Blvd.. Chicago.
IL 60604

BOWMAN. FRED, Safety Dcpl., Freeman United Coal Mining Co.. R. R. 3. Auburn.
IL 62615

•BOWMAN. F. T., Pres., The Bovvdil Co.. Box 470, Canton, OH 44701

BOWMAN, JIM. A.L. Mariin * Co., 4807 W. Main Suite 200. Belleville. II. 62223

BOYD. JOHN I.. Pres., John T. Boyd Co.. 400 Oliver Building. Mellon Square. Pittsburgh,
PA 15222

BOYER. CHARLES M.. Assoc. Research Geologist. U.S. Steel Corp.. Research Center.
125 Jamison Lane. Monroeville, PA 15146

BOYETT, CHARLES R., Repair Foreman, Freeman United Coal Mining Co.. R. R. 2, Car-
linville, II. 62626

BRADLEY. EARL A.. Vice President & General Manager. Joy Mfg. Co.. P.O. Box 426,
Meadowlands. PA 15347

BRADY. Wll I.IAM J.. Pres.. Brady's Mining & Supply Co., 11793 Lackland Rd.. Creve
Coeur. MO 63141

BRANDLE1N. WALTER E.. Purchasing Agent. Roberts* Schaefer Co., 120South Riverside
Plaza, Chicago, IL 60606

BRANDT, W. A., Lafayette Coal Co., 15 Spinning Wheel Rd., Suitc426. Hinsdale. II. 60521

BRANNON. JOHN E.. Pres.. Shamrock Mine Products. Inc., R. R. 4. P. O. Box 416.
Marion. IL 62959

BRANTNER. J. W.. Vice Pres.. Jeffrey Mining Machinery. Box 1879. Columbus. OH 43216

BRASEL. RONALD C, Sales Coord.. Truck & Mine Supply Co.. II S. Kentucky Ave..
Evansville. IN 47711

BRATCHER. HAROLD, Driver Salesman. Joy Mfg. Co.. R.R. I, Texico, IL 62889

BRAXME1ER. THOMAS A. SR., Gunther-Nash Mining Const. Co., 2150 Kienlen Ave.,
St. Louis. MO 63121

BREDEL. DANIEL. Purchasing Dcpl.. Monterey Coal Co.. 205 Oakland Ave.. Carlinville,
IL 62626

BRENI'Z, DAVID, Sales Engr.. Johnson Div./UOP, Inc., 11711 Summervvood. St. Louis,
MO 63141

BRENI'Z. II. W. (BILL), Sales Engr.. McNally Pittsburg Mfg. Corp., 298 N. First Ave.,
Farmington. II. 61531

BRENTZ. SIEVES' M.. Sales Rep.. American Cyanamid, 2340 Charlcrwood Cl..
Maryland Heights. MO 63043

BREWER, B. K. (KEN), Mining Industry Specialist. Westinghouse Electric Corp., 2060
Craigshore Rd., St. Louis. MO 63101

BREWER. JOE R.. WABCO. 2301 N.E. Adams, Peoria. II. 61930

BREWER. LEO. Pres., Cummins Missouri Inc.. 7210 Hall St.. St. Louis. MO 63147

BRIANZA. LEO. Sales. Central Illinois Steel Co.. Box 75. Carlinville. II. 62626

BRIDWF.I.L. JAMES G., Emeritus, Southern Illinois University, 725 St. Louis Street,
Edwardsville. II. 62625

BRINSON, RICHARD L.. Branch Mgr., Cummins Bloominglon. R. R.#l. Normal. IL 61761
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BR1NSON, WYNN. Western Division Mgr., Sun Oil Co.. P. O. Bo\ 141, Tulsa. OK 74105

BROADDUS. ROBERT. Shift Mine Mgr.. Monterey Coal Co.. R.R. 2. Trenton, II. 62293

•[BROADWAY, JOHN W., 402 Eoulk Rd., Apt. 2-B-3, Wilmington, DE 19803

BROCKHAUS, DOUGLAS A.. Head of Technical Services, Monterey Coal Co., 6 Green-
ridge Dr.. Carlinville, IL 62626

♦BROECKER. CI.ETUS A.. Consultant, 7253 Dean Rd.. Indianapolis, IN 46240

BROOKS, ED, Sales Repr.. Western Ohio Drilling & Blasting. 1290 N. Beau Terrc
Place. Columbus, IN 47201

BROOKS, RICHARD J., Senior V.P. Sales & Mklg.. Freeman United Coal Mining Co..
300 W. Washington Ave., Chicago. II. 60606

BROWI.EY. ANGELA, Inside Sales. Mine Equipment Co.. 2304 Industrial Dr., Mt. Vernon.
II. 62864

BROWN. ALEX (SANDY). Product Support Mgr.. Capitol Machinery Co., Box 2008,
Springfield, II. 62705

BROWN. CHARLIE: I... Sales Engr., Amoco Oil Co., 1814 LynnwoodCl.. Decatur, II. 62521

BROWN. DOUGLAS E.. General Mgr., Raw Materials, Inland Steel Co.. 30 W. Monroe St..
Chicago. II. 60603

BROWN. DUKE. Safety Insp.. Freeman United Coal Mining Co., Box 31, Virden, IL 62690

BROWN. GORDON, Partner. Ilillsboro Coal Co., Box 539. Hillsboro. IL 62049

BROWN, HAROLD C, 1301 Purdue Ave., University City, MO 63130

BROWN, TOM I... Payroll Clerk, Peabody Coal Co., Mine #10.410 Harrison Street. Pawnee.
IL 62558

BROWN, WALLACE, Peabody Coal Co., 200 Camelol. Collinsville, II. 62234

•BROWNING, J. ROY, Attorney, 208 S. La Salle St.. Chicago, IL 60604

BROWNING. RICHARD E., Prcs., Product Control Corp., 10284 Page Blvd.. St. Louis,
MO 63132

BROWNING. TRUMAN, Div. Electrical Engineer. Peabody Coal Co., P. O. Box 545.
Greenville, KY 42345

BRUCE, GARY. Plant Superintendent. Michael-Walters Industry, P.O. Box M, Valier.
IL 62891

BRUMBAUGH JR., OWEN E„ Vice Pres.. Allen .V Garcia Co.. 332 S. Michigan Ave.,
Chicago, II. 60604

BRUNSON. LAWRENCE E.. Pres,. Lawrence E. Brunson Co.. 338 Brookes Dr.. Suite A.
Ha/elwood. MO 63042

BUBANOVICH, TOM, Chief Industrial Engr.. Freeman United Coal. Box 100. West
Frankfort, II. 62896

BUCELLUNI, GUIDO, Lee-Norse Co., 6600 Stubenville Pike, Pittsburgh, PA 15108

•BUCHANAN. D. W., Pres., Old Ben Coal Co.. 125 S. Wacker Dr.. Chicago. IL 60606

BUCHANAN, JR.. GORDON, 1630 Sheridan Road, Apt. 4B. Wilmette. II. 60091

BUCKLEN. ELLIS P., Mining Adviser, Exxon Coal USA, Inc., P. O. Box 2180, Houston,
TX 77001

BUDNER, R. I)., Dist. Mgr., DuPont Petrochemicals, 1250 Executive Park. Suite 301,
Geneva, II. 60134
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BUDZAK, PAUL. Freeman United Coal Mining, 138 W. Webster Ave.. Benton, IL 62SI2
BUIST, G. K.. Pres.. Midway Equipment, Inc., 2380 Cassens Dr.. Fcnton, MO 63026
BONNER, ALLAN. Sales Mgr., Fairmont Supply Co.. Millerall Center, Washington,

I A 1 N>01

BUNION. BILL. B.C. Bunion Construction Co., DuQuoin, IL 62832
BUNION. JIM. United Mine Workers of America. DuQuoin. II 62832
BUNION. MIKL. Board Member. L. M. W. A.. District 12. Dtt Quoin. II 62832
BURCH. IARRY. Parts Mgr., Jeffrey Mining Machinery Co.. P. O. Box -1149. Evansvillc,

IN 4771 I

BUREAU OF MINF RECLAMATION and WATER RESOURCES. Illinois Department
ol Agriculture. Division of Natural Resources. Illinois State Fairgrounds, Springfield,
II. 62706

BURKE, JAMES E.. Pres.. Wcscotl Steel Inc.. 425 Andrews Rd.. Ircsose. PA 19047
BURKE. KIM A.. Chief Eng. Underground Mines. Old Ben Coal Co., 5(X) N. Du Ouoin St

Benton. II. 62SI2 ' "

BURKE I 1, KEN. Sales. Long-Airdox Co.. P.O. Bon 479. Benton. II 62SI2

BURKS. HAROLD G., Vice Pres.. Cummins Missouri Inc.. 7210 Hall St.. St. Louis
MO 63147

BURNER. JAMES B.. Pres.. Nicor Mining. Inc.. Box 83. Naperville, II. 60566
BURTON. FERRY. Manager Production Central & Eastern Operations. Inland Steel

Coal Co.. Bon 566, Sesser. II. 62S84

BUSCHE, FRED W., Regional Sales Manager, Macwhvte Company, 228 S. DesPlaines
St., Chicago. IL 60606

BUSH. W. A.. Dist. Mgr.. II. F. Goodrich Co.. 10701 W. Belmont Ave.. Franklin Park.
IL 60131

BUSHONG. JOHN. Salesman. Kerco Inc.. P.O. Bon 665, Madisonsillc. KY 42431

BUSSLER. JAY M., Buyer. Freeman United Coal Mining Co., R.R. #1, Bon A-44 West
Frank Ion, II. 62896

BUTLER, BILL J., Sales &Service, Pennzoil Products Co.. I'.O. Bon 325, Energy, II. 62933
BUTLER. CHARLES. Training Special, Monterey Coal Co.. P. O. Bon 496. Carlinville

IL 62626

BUTLER. MICK. Preparing Plant Repairman. Freeman United Coal Mining Co.. R.R I
Bon 210, Palmyra. IL 62674

BUTTS, W. DEAN. II Rota Lane, Hot Springs Village. AR 71901

BYNUM, BRUCE, Esec. V. Pres.. Missouri-Illinois Tractor & Equip. Co., 5920 N.
Lindbergh Blvd.. Ila/elwood, MO 63042

CALAMI-.. I RACY C, Chief Engr.. Illinois Stoker Co.. Bon 433. Alton, II 62(8)2

CALDER, WILLIAM. Pres.. Jos Manufacturing, Oliser Bide.. Mellon Square. Pittsburgh,
PA 15222

CALDWELL. MICHAEL R, (MIKE), Mining Engr.. Paul Weir Co.. 20 N. Wacker Dr
Chicago. II. 60606

CALENGAS, PETER, Asst. Prof. Geol., Western Illinois University. R.R. 4. Tex Apts. Mi,
Macomb. II. 61455
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CALL PHIL. NiCor Mining Co., P. O. Hon S3. Napervillc. II- 60540
CALLAHAN, GENE, Salts Rep.. Michigan Industrial Hardwood. 1851 Front, Box 612.

Whiting, IN J6394

CAMPANELLA, AUGUST A., Secretary-Treasurer, Mainline Power Product Co.. R. R. #1
Box 293. Du Quoin, II. 62832

CAMPBELL. BILL C... Vice President. Personal Safety Equip. Co.. P. O. Box 1048, Hen
derson. KY 42420

CAMPBELL. JAMES 1., Royal Land Co.. 2425 Building. Suite 311. Highway 41 N.. Evans-
villc, IN 47711

CAMPBELL, JOHN A. I... Director of Engineering and lech. Support. Kcrr-McCice Coal
Corp.. P. O. Box 25861. MT 2202. Oklahoma City. OK 73126

CAMPBELL. STEPHEN, Marketing Mgr.. Pipe Systems. Inc.. 1533 Fenpark Drise. Fenton.
MO 63026

CAMPBELL. WESLEY T., Safety Inspector. Monterey Coal Co., P. O. Box 22, Dorchester.
II. 62020

CANDY. BERNIE. Sales Engineer. General Electric Co.. 1115 East Rd., St, Louis, MO
63011

CARLSON. GREGG. Sales Engineer. General Electric. 1115 East Rd.. St. Louis, MO 63110
CARLSON. RICHARD C... Manager. I..11. Foster Co.. 1516 S. Brentwood Blsd.. St. Louis.

MO 63144

CARLSON. ROBERT A.. Nalco Chemical Co.. 1020 Anglum Dr.. Suite 113. Hazclwood.
MO 63042

CARNES. GARY. Quarry Supply Production Ltd., Box 420, Rochelle, II. 61068

CARR. BILL. Sales. Kiefer Electrical Supply. Box 616. Benton. 11. 62812

CARR. ROBERT J.. Sales Engr.. Industrial Process Equipment Co.. 2812 Locust St..
St. Louis, MO 63103

CARR1ER1, JAMES A.. Sales Mgr.. Mcl.anahan Corp.. 200 Wall St., llollidaysburg,
PA 16648

CARROLL. BILL. Sales Representative, Westinghouse Co.. 2820 Market. St. Louis.
MO 63103

CARROLL, DARLENE, Environmental Dust Technician. Freeman United Coal Mining
Co.. R. R. 3. Box 30. Litchfield. II. 62056

CARROLL, WALT T„ Disl. Repr.. Bueyrus-Erie Co.. 629 N. Ballas Rd. #218. St.Louis, MO
63141

CARTER, JAMES IL. Prod. Mgr., Rserson Steel Co.. Box 527. 5 Clinton St.. St. Louis.
MO 63166

CARTER. LEE, Reg. Prof. Engr.. Lee Carter Co.. 622 Belson Cl., Kirkwood, MO 63122

CARTER, TOM I... District Sales Manager. Carmel Mine Tools, 1514 Willow. Greenville.
II. 62246

CARVER. MELV1N R.. O.T.R. Sales, Jake's TireCo.. 1001 N.Court St., Marion, 11. 62959

CAS1RALE. ARDL'INO, Plant Supt., Inland Steel Co., R.R. 1 Box 430. West
Frankfort. IL 62896

CAFES. TOM. Supt.. Zeigler Murdock Mine. P. O. Box 100. Johnston City. II. 62951

CAUTHEN. WILEY M., Senior Engr.. Coalstream Pipeline Co.. Orlando & Orange Aves.,
Box 44. Winter Park, Fl. 32790
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CAVANAUGH, MICHAEL J.. Dusi Lab. Icch.. Monterey Coal Co. #1, 807 N. Adams
Gillespie. II. 62033

CAVATORTA. JOE: JR.. UMWA, Safely Inspector, 821 N. Cheney. Taylorville. II.
62568

CAVENEY, EARL E.. Foreman, Peabody Coal Co.. 1219 Sixth St., Pawnee, II. 62558
CAVIN. RICHARD E.. Reg. Mgr.. VMH-NITRO Consult. 8707 Skokie Blvd., Skokie,

11. 60077

CHADY. JAMES D„ General Supi.. Old Hen Coal Co., 201 W. Park, Benton. II. 62812
CHAIKO, WALLER M.. Mgr. of Engineering. Ingersoll-Rand Co.. Box 301, Princeton

NJ 08540

CHAMNESS. MARCEL, General Mgr.. Zeigler Coal Co.. P. O. Box 100. Johnston City. II.

CHAMNESS, FRANKIE, Asst. General Mgr. (Southern Division) Zeigler Coal Co.,
Johnston City, II. 62951

CHANCEY. DOUG. Local Vice President #1969. Freeman United Coal Mining Co
West Elm. Thayer, II. 626S9

CHANDLER. G. RUFFIN, Office Manager. Kereo. Inc.. P. O. Drawer 665. Madisonvillc
KY 42431

CHANEY, TERRY, Sales. Broderiek A Haseom Rope Co., 4761 llrawlev Ct., St. Iouis
MO 63128 '

CHAPMAN, RANDY. Mining Service Engineer, Dowell, P. O. Box 31,Mt.Carmel. II. 62863

CHOU, CHEN-LIN. III. State Geological Survey. 615 E. Peabody Dr., Champaign, II. 61820
CHRISTY, PHILIP. Reclamation Director. Midland Coal Co.. Box 8, Trivoli, II. 61569
CHLGH. YOGINDER P.. Associate Professor. Southern III. Unix.. Dept. of Mining Car-

bondale, IL 62901

CIMA, GREG. Secretary/Treasurer, Cima Electrical &Mine Services. P. O. Box 66, Thomp-
sonville. II. 62890

CI.AGETT JR., C. THOMAS, Watergate West #303, 27(H) Virginia Ave., Washington
DC 20037

CLARK. C. E.. (GENE) Sales. J. H. Fletcher &Co., 104 Edgewood Pk., Marion, II. 62959

CLARK. RICHARD R. (DICK), General Mgr., Underground Mining. A.MAX Coal Co.,
4601 Bayard Park Dr., Evansville, IN 47715

CI.ARK, TOM. AMAX Coal Co., 222 S. Second St.. Grayville. II. 62844

CLARKE, FORBES R., Dir. of Maintenance, Freeman United Coal Mining Co., Box 570,
Canton. II. 61520

CLAYTON, DANNY. Engineer. Sahara Coal Co. Inc., P. O. Box 330. Harrisburg, IL 62946
CLEGG. KENNETH E.. Coal Geologist, P. O. Box 112, Urbana. II. 61801
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St.. Greenslnirg, PA 15601

SHUMATE SR., MACK IP. V. Pres., Zeiglcr Coal Co., 2700 River Road, Des Plaincs.
IL 60018

SHUMATE. RICHARD P.. Penico Corp.. P. O. Box 1338, Blue-field, WV 24701

SIBERT. GEORGE C, Safety Tech.. Monterey Coal Co.. P. O. Box 94, Albers, IL 62215

SIDES. S. H. (IRON). Ironlubc Co. Inc., 132 N. Nebraska St., Marine. IL 62061

SIDNEY. JR., GEORGE L., Sales Engr., McLanahan Corp.. 200 Wall St., Hollidayburg.
PA 16648

SILER. P. RON. General Superintendent. White County Coal Corp.. P. O. Box 152. Carmi,
IL 62821

S1LEVEN, O. DENNIS, Instructor, Wabash Vallev College, R. R. I, West Frankfort,
IL 62896

SILVERMAN, MARC S., Chief Geologist, Peabody Coal Co.. P. 0. Box 1981, Henderson,
KY 42420

SIMMONS, PRANK II., Foreman, Consolidation Coal Co.. 306 W. Third St., Coffeen,
IL 62017

SIMMONS. JAMES P., Asst. Mine Mgr., Consolidation Coal Co., Box 77, Coffeen,
IL 62017

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

tSIMON. JACK A., Principal Scientist, IL Stale Geological Survey, Natural Resources Bldg.,
615 E. Peabody Dr.. Champaign, IL 61S20

SIMON, MAP. Pres.. Machinery Inc., 5081 Manchester, St. Louis, MO 63110

SIMPSON. DONALD C„ Safely Engr., IL Depl. of Mines and Minerals. 503 East Main
Street, Benton, IL 62812

SINGH, MADAN M., Pres., Engineers International Inc., 5107 Chase Ave., Downers
Grove, IL 60515

SKELTON, LOWELL, Sales, Fabick Machinery Co., Marion. II. 62959

SLACK, CLAYTON F„ V. Pres., Zeigler Coal Co.. 2700 River Road, Des Plaines, II. 60018

SLAPAK, JAMES W., Mine Engr., Consolidation Coal Co., Box 611, Desoto, IL 62924

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

SLYGII, PHILIP P.. Sales Engr., Aja.x Engineering Corp., P. O. Box 409, Shawnee-
town, IL 62984

SMAY. BYRON K., Account Mgr., Allis-Chalmers, 10820 Sunset Office Dr., Suite 208.
Sunset Hills. MO 63147

SMEDBERG. KENNETH L„ President, Viking Chain. Inc., 7934 S. Chicago, IL 60617

SMELLIE, JACK. L. B. Foster Co., 1111 E. Touhy Ave., Des Plaines, IL 60018

SMITH, ED, Sales, Illinois Bearing Co., P. O. Box 58, Tnylorville, IL 62568

SMITH, GUY, Pres. & Owner, Truck & Mine Supply, Box 4438, Evansville, IN 47711
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.SMITH, JIM, Cummins Mid-Slates Poster Inc.. 155 and Rl. 51 N, R. R. 1. Normal,
II. 61761

SMITH, LARRY E.. Sales. Kcnnamelal, 207 S. Viclor Si., Christopher, IL 62822

SMITH. R. I... Sales Rep.. Shamrock Mine Products, Inc.. 418Sherry Rd., Marion, IL 62959

SMITH. RONALD M.. Prod. Spec, Bethlehem SicclCorp.. Wire Rope Sales — Rm.477E —
Gen. Sales Office. Bethlehem, PA 18016

SMITH. SONNY. S & S Distributors, R. 37. Bon 186. Farina. IL 62838

SMITH, STLVLN W., Section Foreman. AMAX Coal Co.. 922 Walnui Si.. Mi. Carmel.
II. 62863

SMI III. WILLIAM C. Safely Suprv., AMAX Coal Co.. R. R. 4 Box 203. Marion. II 62959

SMI III, WILLIAM V., Mgr. Reclamation & Permits, Freeman United Coal Mining
Co.. Box 180. Du Quoin. II. 62832

SMITH. WILLIAM II., Consul!. Coal GeoL, Wm. 11. Smith & Assoc, 1319 Alms,
Champaign. II. 61820

SMITH, WILLIAM S., Asm. Dir. — Safety, Peabodv Coal Co., 1400 Waverlv. Collinsville.
II. 62234

SMYTH, WILLARD IT, Prep. Plant Formn., Monterey Coal Co., Oak Street, Okawvillc.
II. 62271

SNEED, DWIC.IIT 1... Dist. Mgr., Pemi Machine Co., 15 Shawnee Rd., Wesi Frankfort,
IL 62896

SNEED, L1NDELL A.. Environmental Engineer, Old Ben Coal Co.. 500 N. DuQuoin
Si., Benton, n 62812

SNIDER. I.EVEARL (BEN), Dislriel Representative, Broderick & Bascom Rope Co..
8734 Warner Ave. Richmond lleighls, MO 631177

SNIPES. ROBERT I... Allied Conveyor Bell Service Inc., P. O. Box 34432, Louisville.
KY 40232

SNYDER. DUKE, Dist. Manager. Hydraulics. Inc.. P. O. Box 264, Nashville, IL 62263

SNYDER. FRANK It.. E.R Coordinalor - Safely, Monterey Coal Co.. P. O. Box 496,
Carlinville. IL 62626

SNYDER. JOHN S.. Comptroller, Paul Weir Co., 20 N. Wacker Dr., Chicago, IL 60606

SOMMER, BEN, Prcs., Foremost Electric & Transmission Co., Inc.. 918 S. W. Adams St.,
Peoria. II. 61602

SORREI.L. SHERWOOD W., Dir. of Eng.. 111. Die, Peabody Coal Co., 201 Joseph Dr..
Fairview lleighls, II. 62208

SPANI. EUGENE, Sales Rep.. Towers Mine & Tool Inc.. Box 133. Chrislopher, IL 62822

SPANN. PARKER. Mining Sales, Continental Conveyor & Equipment Co., P. O. Box
400. Winfield, Al. 35594

SPARTIN. PETER E.. V. P., Ops. Sfc Mining. Freeman United Coal Mining Co.. Box 570.
Canton, II. 61520

SPEARS. BE.N T.. Consultant, P. O. Box 306. Carmi. IL 62821

SPECK. ROBERT C. C.ai Consultants, Inc., 570 Beatty Rd.. Pittsburgh. PA 15146

SPENCER, HARRY. Maim. Supt., Jim Walter Resources, 236 Brookwood. Brookwood.
AL 35444

SPENCER, JIM. Sales Engr., General Electric Co.. 1115 East Road. St. Louis. MO 63110
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SPENCER. LARRY. Engr.. Peabody Coal Co.. 758 Souihgaic Dr.. Morganneld. KY 42437

SPIELER. W. J.. Sales Aect. Mgr.. Conoco, Inc.. 2280 Sclnicl/ Rd. Suile 225. St. Louis,
MO 63141

SPILLER. JAMES A., Mgr., Training & Education, Old Hen Coal Co., 500 N. Du Quoin St.,
Benton. II. 62812

SPITEILLE. BILL, Southern Fabricating & Machining, 505 South Dean St., Royalton,
IL 62983

SPIVEY. JOSEPH S.. Pres., Illinois Coal Assoc, 212 S. Second St., Springfield, II. 62701

SPOKES. ERNEST M., University of Missouri-Rolla, School of Mines & Metallurgy, Rolla.
MO 65401

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

SPROUI.S. MARK W., Associate Editor, Coal Mining & Processing, 300 W. Adams St.,
Chicago. IL 60606

STACEY. DAN, Sales, S & K Rigging, Box 514. Mattoon. II. 61938

STACHURA, C.EORC.E A., Mining Consultant, 620 Indian Hill Drive. Herrin, IL 62948

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

STANSBERRY. RAYMOND E., Repairman, Freeman United Coal Mining Co., 403
Houston, Girard, II. 62640

STEARNS, HOWARD, Coal Mug. Tech. Inst., Wabash Valley College, R. R. tt\ Box 22C,
Pittsburg, IL 62974

STECKENRIDER, DAVE, Slate Inspector, R. W Box 30, Carterville, IL 62918

STEDMAN. FRED. Mktng. Mgr., Donaldson Co., Inc., Box 1299. Minneapolis, MN 55440

STEELE, DEREK JOHN, Assoc, Dames & Moore, 1150 W. 8th St.. Cincinnali, OH 45203

STEELE, TROY T„ Inst.. Monterey Coal Co., Box 496, Carlinville, II. 62626

STEFFEN, JOHN R.. Director of Drilling & Blasting, Arch Mineral Corp.. 103 Edgewood
Park, Marion, IL 62959

STEHN. JACK IL, V. Pres., Brad Ragan, 221 N. Dirksen Pkwy., Springfield, IL 62702

STEPHAN, KELLY, Mainl. Suprv., Old Ben Coal Co., 1206 E. Cleveland, West Frankfort,
IL 62896

STEVENS, MIKE, Production Foreman, Monterey Coal Co., R. R. 4, #6 Ridge Dr., Carlin
ville, IL 62626

STEWART, DONALD E., Dir. Purchasing, Freeman United Coal Mining Co., 300 W.
Washington St., Chicago, II. 60606

STILLABOWER, GEORGE K., Sis. Rep., Goodall Rubber Co.. 8559 Zionsville Road,
Indianapolis. IN 46268

STIL1.EY, RICHARD. Sales. Century Hulburt, Inc., 1808 Dorothy Lane, Marion, IL 62959

STOGDELL, CHERYL ANN, Political Action Dcpt., United Mine Workers of America, 800
Reiseh Bldg., Springfield, IL 62701

STORMS, ELLIS, ARMCO Union Wire Rope, 7000 Roberts, Kansas City. MO 64125

STRADER, JAMES. JR., Reclamation Manager, AMAX Coal Co., 3102 W. Kent Dr.,
Carbondale. II. 62901

STRAEFFER, CHARLES A., Pres., Straeffer Sales & Service, Inc., Box 5262, Evansville,
IN 47715
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STRITZEL, JOHN D., Coal Mine Insp.. Mining Enforcement & Safety Admin., 13 Johnson
St., Hillsboro, 11. 62049

STRONG. JIM E., Sales. Trojan Powder. 626 Cherrywood Dr., Eli/abethlown, KY 42701

STROSINSKI. MICHAEL, Prep. Plant Maintenance Foreman, Monterey Coal Co., P. O.
Box 381. 400 W. Elm, Okawville, IL 62217

STRUBEL, A. J., V. Pres., Valley Steel Products Co., Box 503, Main Post Office, St. Louis,
MO 63166

STRUTTMAN, TOM, Sales Repr.. Capital Machinery Co.. P. O. Box 2008, Springfield.
II 62705

STUBBS. STEPHEN M.. Consultant, Mining Computer Software DeveL, McDonnell
Douglas Automation Co.. Box 516, St. Louis, MO 63166

SUBOLESK1, STANLEY C. Vice Pres.. Continental Bank, 231 S. La Salle St.. Chicago,
II 60693

SULLIVAN, JIM (SILKY). Sales, Gauley Sales Co., Box 312, Marion, IL 62959

SULLIVAN. JOHN V., Supervisor Technical Services, Armco-Union Wire Rope, 2100 Man
chester, Kansas City, MO 64125

SU1.T, JR., ROBERT C. (BOB), Feeder/Crusher Sis. Mgr., S & S Corp., Box 182, Bristol,
TN 37620

SUMNER. MARK C„ Peabody Coal Co., 301 N. Memorial Dr., St. Louis, MO 63102

SUSMAN, IRVIN, Chairman. Susman Wiping Materials Co., Inc., 420 E, De Soto Ave., St.
Louis, MO 63147

SWALLOW, R. IL, Turtle Creek Drive #913, Tcquesta, FL 33458

SWAN. HARRY, Foreman, AMAX Coal Co., Kecnsburg, IL 62844

SWETI.AND. BOB. Dir.. Mining, Wabash Valley College. R. R. 3, Centralia. 11. 62801

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

SYKES, ROBERT C. Disc Mgr., Nalco Chemical Co., 1020 Anglum Dr.. Suite 113.
Ila/elwood, MO 63042

SYI.JEBECK, NORMAN P.. Sycorp. Inc., 203 Gale Ave., River Forest, IL 60305

SYZPYRKA. THOMAS E.. GeoL, Freeman United Coal Mining Co., 328 Harvestor Lane.
Canton, IL 61520

TABOR, JOSEPH C. R. R. 6. Springfield. IL 62707

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

TAILPALE. VICTOR K., Consultant Conveyor Bell & Systems. Victor K. Tailpale. 2898
Bancroft Rd.. Fairlawn. OH 44313

TALBOTT. JAYNE, NICOR Minerals, 110 N. Springfield St., Virden, IL 62690

TATE, KENNETH W., Sales, Brandeis Machy. & Supply Corp.. Box 57, Evansville, IN 47701

TATE JR., WILLIAM, Gen. Supc, Zeiglcr Coal Co., Box 100. Johnston City, IL 62951

TAUCHER. R. A., Special Projects. Consolidation Coal Co., Box 218. Pinekneyville.
11. 62274

TEASDALE JR., BERTRAM, Sales, Coal, Schroeder Bros., 609 Jefferson Ave., West
Brownsville, PA 15417

TEDHAMS, MUREL H„ Branch Mgr., Royal Brass & Hose Co., Hwy. 37 North, Box 551,
Benton. II. 62812
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TEETERS. DALE. Operations Mgr., AMAX Coal Co.. 72 Avalon Dr.. Terre Haute, IN
47802

TEISA. EMIL J.. Sitpl.. Consolidation Coal Co.. R. R. I, Box 96. Coffecn. IL 62017

TEMPELMEYER. KENNETH E.. Dean College of Engineering & Technology, SIU, Carbon-
dale. IL 62901

TETI, JOHN J., Consultant, llallery Transport & Engrg., P. O. Box 756. Saltville,
VA 24370

THELEN. RICH, Sales Repr., E.I.E. Co., Box 417. Lisle, IL 60532

THOMAS, DAVID II., Sales Mgr., J.H. Fletcher & Co., P. O. Box 2143. Huntington.
WV 25722

THOMPSON, ALBERT C, Project Engr., Consolidation Coal Co., 101 Plaza East Blvd.,
Suite 309. Evansville, IN 47715

THOMPSON. CULLEN R.. Operations Mgr.. Coal Exploration. Shell Oil Co.. P. O. Box
2906. Houston. IX 77(X)I

THOMPSON. JAMES R.. Sales. Mining. Anixter Bros., 2230 Brunimel Place. Evanston.
IL 60202

THOMPSON. MARVIN B.. Cieol., AMAX Coal Co., 105 S. Meridian St.. Indianapolis.
IN 46225

THOMPSON, PHIL. Decatur Industrial Electric Inc., 1500 N. 27th St.. Decatur.
IL 62525

THOMSON, MICHAEL I... Marketing Repr., Ccltite, Inc.. 906 E. Illinois, Marion, IL 62959

THRASHER, ARTHUR, Asst. Reclamation Suprv., Freeman United Coal Mining Co.,
Box 570, Canton, IL 61520

THURMAN. TERRY I... Senior Staff Engineer, Espcy, Huston & Assoc. Inc., 4545
Lincoln Blvd. #16. Oklahoma City, OK 73115

TIERNON, CARLOS II.. President, The Deister Concentrator Co., P. O. Box 1,
Fort Wayne. IN 46801

TILLSON, JR., CHARLES B.. Principal Mining Engr.. Kaiser Engineers. 422 Ironwood
Rd„ Alameda, CA 94501

TIONA. JAMES A., Foreman, Monterey Coal Co., Box 37. Sawyerville. II. 62085

TODD. SANDRA J.. Associate Res. Engr., U.S. Steel Corp., Research Laboratory. 126
Jamison Lane, Monroes ille. PA 15146

TODD II, WILLIAM T„ V.P., Sales, Fairmont SupplyCo.. Box501, Washington, PA 15301

TOOMBS, JR., MILTON Y.. V.P. & Sis. Mgr.. Memphis Equipment Co.. 766 S. Third St.,
Box 99. Memphis. TN 38101

TORRE, D. C. (MICK). V.P., Marketing & Sales, I.ong-Airdox Co., Box 331. Oak Hill,
WV 25901

TOWERS, JOHN EUGENE (GENE), Sales, T & E Mine Tool, Box 158. Rt. 14 West,
Christopher, II. 62822

TOWERS. RICK. Sales, Towers Mine Tool Inc., Box 133, Christopher. II. 62822

TOWERS. TOM, Pres.. Towers Mine Tool Inc.. Box 133, Christopher. IL 62822

TOWLES. ARTHUR L„ Michael E. Walsh & Associates. 2340 River Rd., Des Plaines,
IL 60018

TRASK, C. BRIAN. Associate Geologist. III. State Geological Survey, 615 E.
Peabody Dr.. Champaign, II. 61820
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TRAVELSTEAD, CHARLES. Project Coordinator. Monierey Coal Co., 1215 Charleston
Ave., Huntington. \VV 25701

TRAYLOR, DAVID. Chief Elcc, Consolidation Coal Co.. R. R. I, Greenville. II. 6224ft

TREWORGY, COLIN, Asst. Geologist I. II Slate Geological Survey. Natural Resources
Bldg., 615 E. Peabody Dr.. Champaign, II. M820

TROUT, DARRELI. R., Plant Mgr., Norris Cits Products Corp., Box C. Norris City,
II. 62869

TRUAX. JR., CHESTER N., American Mining Congress, 1920 N. Street. N.W.,
Suite 300. Washington. DC 20036

TRYGSTAD, JOHN E.. Prep. Engr., Freeman United Coal Mining Co., Box 100. \V.
Frankfort, 1L 62896

TUCKER. DEMPESY. Chief Electrician. Peabody Coal Co., 600 E. Oak, Mascoutah. II.
62258

TURBEV1LLE. ROBERT M., Manager Standard Products, Hcyl & Patterson Inc..
250 Park West Dr.. P. O. Box 3ft. Pittsburgh, PA 15230

TURNER. DAVID, Marketing Rcpr., Core Laboratories. Inc.. 11061 Shady Trail.
Dallas. TX 75229

TURNER, ELDRED. General Mgr.. Michael-Walters Industries. 2801 Circlewood Ct.,
Louisville, KY 40206

TURNER, JAMES E., Sales, American Mine Tool Co.. R. R. I, Box 9A. Christopher,
IL 62022

TURNER, JAMES K., Exec. Vice Pres., Peabody ABC Corp., Box 77, Warsaw, IN 46580

TUCKER, JOHN B.. Ill, Tech. Sales Repr.-Explosives, 368 E. North St., Worthington.
OH 43085

TURREL. JOHN D., R. R. 2. Ml. Vernon. II. 62864

UGO. JOHN A., Sales, Coldwell & Co.. Inc.. 1227 Mulberry St.. Terre Haute. IN 47808

ULLERY. VVILLARD. Sales Repr.. Bistate Machinery. 4303 Bistate Industrial Dr.. St. Louis.
MO 63129

UNFRIED, LAWRENCE J.. Industrial Sales Engr.. General Electric Co.. 12218 Manchester.
St. Louis. MO 63131

UNLAND. HAROLD J.. General Mgr.. Sligo. Inc.. Box 171, 1400 North 7 St.. St. Louis.
MO 63166

URBONAS. PETER P.. Safety Inspector. Monterey Coal Co.. 712 W. Mulberry. Carlin-
ville. IL 62626

URTON. WILLIAM G.. Gen. Mgr.. Mid-West Mining Co.. 22 Peachtree Place. Harrisburg,
IL 62946

UTLEY, JAMIE. Sales & Service, Pros Co.. Inc.. 1201 South 1st St.. Terre Haute,
IN 47808

VALETT. GENE I... Stall Geo.. Morrison-Kneedson Co. Inc.. Two M-K Pla/a. P. O. Box
7808. Boise ID 83729

VAN RAAPHORST, WILLIAM J.. V. P.. Mfg.. VSI-DME Co.. Drawer I , Youngwood,
PA 15697

VAN ZELST. THEODORE W.. Pres.. Geneva Pacific Corp.. 1807 Glenview Rd.. Glenview.
IL 60025
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VANDEMAN, JOSEPH A.. Sales Rep., EMC Corp.. P & Mil Div., #4 Spencer Valley Ct.,
S(. Pelers, MO 63376

VANDERGRIFF, GARY D., Exec. V.P.. Const. & Mining Services, Inc., P. O. Box 2086,
Fairview Heights, II. 62208

VANDERGRIFF, JIM. General Electric Co., 151 Fisher Court, Eldridge, IA 52754

VAUGHAN, DAVID E.. Treasurer, Bixby-Zimmer Engineering Co., 961 Abingdon St.,
Galesburg, IE 61401

VENKATESAN. STAN, Senior Consultant Coal Prep., Ebasco Services Inc., 145 Technology
Park, Norcross, Atlanta, GA 30092

VENTIMIGL1A, PAUL, Sales, Brucning Bearings, Inc.. 2703 E. Broadway, Alton, IL 62002

VERGAMINI, PAUL I... V.P., Mklg., Jeffrey Mining Machinery/Dresser tad., Box 1879,
Columbus, OH 43216

VIETS, JAMES R. (JIM), Director, Inventory Management, Pcabody Coal Co., 301 N.
Memorial Ave., St. Louis, MO 63102

VOGEL. DENNIS E., Branch Mgr., Industrial Bearings & Transmission, 601 S. 10th,
Mt. Vernon, IL 62864

VOIGHT, A. L., 2 S. Line St., Du Quoin, IL 62832

WADE, GARY, Rend Lake College District #521, Ina, IL 62848

WAGGONER, DAVE, Decatur tad. Electric, 1500 N. 22nd, Decatur, IL 62525

WALES. JON W., Mgr., Chicago tad. Rubber Co., 862 Industrial Dr., Elmhurst, IL 60126

WALKER, DALE E., Freeman United Coal Mining Co., Box 570, Canton, IL 61520

WALKER, HAROLD 1... 2110 Belmorc Court, Champaign, IL 61820

WALKER, HENRY J., Foreman, Pcabody Coal Co., 1201 W. Prairie St., Tavlorville,
IL 62568

WALKER, JIM, Sales, Hicks Oils, Hicksgas Inc., R. R. 3, Box 41, Du Quoin. II. 62832

WALKER, KEN, Area Mgr., Huwood-lrwin Co., R. R. 3, Box 497L, Mt. Pleasant, PA 15666

WALL, RONALD B., Project Engr.. Freeman United Coal Mining Co.. P.O. Box 570,
Cantow, IL 61520

WALLACE, BOB, Supt. Zeigler »l 1 Mine, Sahara Coal Co.. Inc., P. O. Box
100, Johnston City, IL 62951

WALLEN, EDWARD E..Wabash Valley College, 432 Melrose Ave., Centralia, IL 62801

WALTER, GLEN, Susman Wiping Materials Co. Inc., 420 E. DeSoto Ave., St. Louis,
MO 63147

WALTERS, DEAN F., Surface Mgr., Freeman United Coal Mining Co., 316 Harrington,
Carlinville, IL 62626

WANTLING, J. W., Wedge Wire Corp.. Fairgrounds Rd., Wellington, OH 44090

WARD, JIM SR., President, Ward Oil Co., P. O. Box 112, Springfield. II. 62705

WARNER, JANE, Warehouse Manager, Freeman United Coal Mining Co., Box 31, Virdcn,
IL 62690

WARREN. RONALD B., Plant Supt., Jennmar Corp. of Illinois, Flora, II. 62839

WASKON, R. W., Pres., Fredonia Valley Quarries, Box 176, Frcdonia, KY 42411

WATKINS, J.R., Dir. Sales, Wire Rope Corp. of America, Inc., P. O. Box 288, St
Joseph. MO 64502



M L M B li R S 207

WAYHAM. CHARLES F.. Mgr. Ind. Svcs. Dcpl.. CTPS Co., 607 E. Adams Si.. Springfield,
IL 62701

•WEARLY. WILLIAM L., Chairman of Hoard, Ingersoll-Rand Co., Woodcliff Lake,
NJ 07675

WEAVER, DAVID, Assistant to Superintendent. Freeman United Coal Mining Co., 317
Main St., Mt. Vernon, IL 62864

WEAVER. PHILIP D., Tech. Sales, Celtite Inc., 1001 Parish Dr., Marion, IL 62959

WEBB, CLAYTON E. SR., Manager of Maintenance, Old Ben Coal Co., 500 N. DuQuoin
St., Benton, IL 62812

WEBB, DAVID L., Asst. to Supt., Freeman United Coal Mining Co., P. O. Box 32, Wag
goner, IL 62572

WEBB, DON, Supply Suprv., Freeman United Coal Mining Co., Box 32, Waggoner,
IL 62572

WEBER. D.R.. 1850 W. Durham Dr.. Iverness, IL 60067

WEBER, LOUIS S., Pres.. Coal Producers Assoc, of IL, 1035 Outer Park Dr.. #310,
Springfield. IL 62701

WEBSTER. STEPHEN. Engr., Northern III. Area Engrg. Office, Peabody Coal Co.,
P. O. Box 14495, St. Louis. MO 63178

WEED, ALAN, Director. Freeman United Coal Mining Co.. Box 100. West Frankfort.
IL 62896

WF.GMAN, BRUCE, Health & Safety Tech., Monterey Coal Co., #2 Mine, Albers. IL 62215

•WEIR, CHARLES R„ 9534 Normandy Ave., Morton Grove, II. 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, Maim. Foreman, Freeman United Coal, Crown II, 34 Sunset Acres,
Farmersville, IL 62533

WELD, JR., II. S. (SKIP), Assl. Mgr., National Sales, Caterpillar Tractor Co., 100 N.E.
Adams St., Peoria II. 61629

WELLMAN, TRAVIS S., Pres.. Lee-Norse Co., P. O. Box 2863, Pittsburgh, PA 15230

WELLS, TERRY I... Mgr. Coal Sales, South. Illinois Central Gulf Railroad, Division
Office. Carbondale, II. 62901

WELSH. V. E. (GENE), Sales Eng., General Electric Co.. 1015 Locust St.. St. Louis,
MO 63101

WENNINGER. HAROLD E., Combust. Engr., /.eigler Coal Co., Box 66913. AMF O'Hare.
IL 60666

WERNER, CLAUS H.. Owner, Werner Conveyor Systems Service. 2917 Gladwood Dr., St.
Louis, MO 63129

WEST. MICHAEL L., Sales Rep.. The Mine Supply Co.. P. O. Box 345, Viburmum,
MO 65560

WESTERHOUSE, CHUCK. Mgr.. DQI Co., Box 451. Taylorville, IL 62568

WEYSSER, JOHN L. G„ Consult, Mng. Engr.. 1501 llartwick Drive, Sun City Center,
FI. 33570

WHAI.EY, ALVIS, Wabash Valley College, Virden. II. 62690
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WHARTON. JERRY. Architectural Engineer. Freeman United Coal Mining Co., P. O. Box
100. Rt. 137 North. West Frankfort. II. 62896

WHEADON, JOHN W., Mgr. Coal & Coke Rates, Missouri Pacific Railroad Co.. ISI 2
Mopac Bldg., 210 N. 13th St., St. Louis, MO 63103

WHEELER, JONATHAN S.. Ind. Sen. Engineer. Central 111. Public Service Co.,
1800 W. Main St.. Marion. II. 62M9

WHIPPLE, THOMAS, Sales, Central Steel & Wire Co.. Box 5310-A. Chicago. II. 60680

WHISTON. BRIAN R.. Proj. Engr., Crawford, Murphy & Tilly Inc.. 2750 W. Washington
St., Springfield, II. 62702

WHITE. EARL R.. General Superintendent #21, Old Ben Coal Co.. 500 N.
DuQuoin St.. Benton. II. 62812

WHITE, E.M. Oakhill Apt. #301, 6611 Cypress Lake Dr., Fort Myers, EL 33907

WHITE. JOHN R.. Sales Mgr.. Hydro Power, Inc.. 1221 Hulman St.. Tcrre Haute. IN 47802

WHITEITELD. THOMAS O., Geologist, U.S. Steel Corp.. P. O. Box 42. Benton, IL
62812

WHITMAN. DALE. National Sales Mgr.. G.E. Carbology Mining Prod.. Box 919. Bristol.
VA 24201

WHITMORE. JAMES W.. Geologist, People Gas Light & Coke Co., 802 W. Green St.,
Champaign. IL 61820

WHITTINGTON. CHARLES D.. Pres.. Sisco Supply Co.. 106 N. Chestnut, Desoto.
IL 62924

WHYTE. WILLIAM B.. Electrician, Associated Supply Co.. R. R. 3. Eldorado. II. 62930

WIDDOWS, W. M.. Sales & Service, Centrifugal & Mechanical Ind.. 146 President, St. Louis.
MO 63118

WIFORD, LARRY E., The Mine Supply Co., 1703 Shawnee, Ml, Vernon, II. 62864

WIGGINS, CONNIE R.. Safety Mgr., Peabody Coal Co., 403 Nelson. Pawnee. II. 62558

WIGNALL. TOM, Stipt.. I.ovilia Coal Co., P. O. Box 425, Shawncctown, II. 62984

WIGNALL. TOMMY K.. Engr.. I.ovilia Coal Co., P. O. Box 425. Shawnectown. IL 62984

WILDING. R.R.. Sales Mgr.. Celtite Inc.. P. O. Box 555, Huntington. WV 25701

WILEY. G. B.. Safety Dir.. Sahara Coal Co.. Inc.. P. O. Box 330. Harrisburg,
IL 62946

WTLHELM. MARK. Salesman. Brucning Bearings Inc.. 437 N. 9th St.. East St. Louis.
IL 62201

WTLKEN, GARY. Associated Engineers III, Inc.. 2387 W. Monroe. Springfield. IL 62704

WILKINSON. JERRY, Pres.. C. E. Wilkinson & Sons, Inc., Box 26, Boonvillc, IN 47601

WILL, W. E., V.P., Operations Service, Peabody Coal Co., 1951 Barrett Court. P. O.
Box 1981, Henderson, KY 42420

WILLI, DONALD C, Industrial Engr., Freeman United Coal Mining Co., P. O. Box 100,
West Frankfort. II. 62896

WILLIAMS. BILI.IE E., Stipt., I.ovilia Coal Co.. P. O. Box 425, Shawnectown. IL 62984

WILLIAMS, DAVE. R. R. 3, Benton, II. 62812

WILLIAMS, JESS. Freeman United Coal MiningCo.. P. O. Box 1587. Ml. Vernon. II. 62864
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WILLIAMS. I.OREN A.. Coasial Stales Energy Co., Nine Greemvay I'la/a. Housion.
TX 77040

WILLIAMS. MICHAEL CL, Sales Repr.. Smilh-Giuner, 4902 Temple Ave.. Lvansville.
IN 47715

WILLIAMS. ROBERT M., Sales. Const. & Mining Services. 1121 N. 16th, Murpliysboro,
II. 62966

WILLIAMSON JR.. HARRY. Harry Williamson Inc.. 405 L. Park, lienion. II 62X12

WILLIS. EUGENE C, Plant Manager. Joy Mfg. Co.. =4 Fountain PL. Mi.
Vernon. II. 62864

WILLMORE, WAYNE, Supt.. Shops, OKI Den Coal Co. Co.. R. R. I. Box 272. West
Frankfort, II. 62896

WILLS. BENJAMIN E., 1509S. State St., Springfield, II 62704

WILSON, GEORGE M.. 505 W. Vermont St., Urbana, IL 61801

WILSON. JIMMY I... Mine Engr., Kerr-Me(iee Coal Corp.. P. O. Box 25861. Oklahoma
City, OK 73126

WILSON, JOHN R.. Contracting Engr.. Roberts & Schaefer Co., 120 S. Riverside Pla/a.
Chicago. II. 60606

WILSON, LARRY. General Superintendent, Old Den Coal Co.. 727 Old Orchard Dr..
Demon. II. 62812

WILSON, RICHARD N.. Dir. of Sales, AMAX Coal Co.. P. O. Box 967, Indianapolis,
IN 46206

WILSON, ROBERT J., Vice Pres.. Anixtcr Bros., Inc.. 4711 Golf Rd., Skokie. II. 61X176

WILSON. lOM, Production Manager, Turris Coal Co., P. O. Box 51. Elkhart, II. 62634

WILSON, WILLIAM D. (Bill ). Regional Mgr.. Dresser Mining Equipment, Box 4530.
Lvansville. IN 47711

WILSON. WILLIAM CL, Sales Mgr.. Johnslon-Morehouse-Dickev Co., Box 173. 5401
Progress Blvd.. Bethel Park. PA 15102

WINN. C. IL. Fuel Buyer. Central IL Public Service Co.. 3606 Stanton Ave.. Springfield,
IL 62703

WISE. RONNIE, Engineering Technologist, Peabody Coal Co.. Box 314. Eddyville. II 62928

WITTWER. DICK. Coal Mining & Processing, 300 West Adams Si.. Chicago. II 60606

WOLEGRAM. DAVID J.. Project Engineer, Old Ben Coal Co., 500 N. DuQuoin St.,
Benton, II. 62812

•WOMMACK. SIC. A. J.. 1210 Bluefield Dr.. Florissant, MO 63033

WOOD. I. C, V.P. & General Mgr.. Midco Sales A Service. 11475 Page Service Dr., Si.
Louis. MO 63141

WOODD1LI II. KENNETH I... Pics.. Wooddell I ogging Inc.. P. O. Box 1095. Mai loon,
IL 61938

WOODROMI . Michael K.. Old Ben Coal Co. Mine si'. R. R. 6. Mi. Vernon, II 62864

WOODROW, CHARLIE, Sales. W. M. Hales Co., Box 368. West Frankfort, II 62896

WOODS. DAVE. M.A.T. Industries Inc.. R. R. 2, West Frankfort, II. 62896

WOODS. GEORGE. Instructor, Wabash Valley College. 1001 E. Clark Si., Marion, II. 62959

WOODS, M. C. (CHRIS), (Retired), Penn/oil Co., 1819 Paula La., Marion, II. 62959
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WOOLBR1GHT, CHARLES L.. Sales Engr., Joy Mfg. Co., 222 Brecsc, Ccmralia, II. 62801

WOOMER, TIM, Prcs., Triune Inc., 3837 Highway 6 & 24, Grand Junction, CO 81526

WOOTEN, DANNY G., Project Engr.. While County Coal Corp., P. O. Box 152, Carmi,
IL 62821

WORCESTER, RUSS, Sales, Ludlow Sleel Corp., 130 Ulen Blvd., Lebanon. IN 46052

WRIGHT, KEN. Paris Manager. James W. Bell Co. Inc., 1720 I Ave. N.E.. Cedar Rapids.
IA 52402

WRIGHT. RICHARD C, Marketing Consultant, Mining Construction Equip. Co.. In
ternational Harsester Co., 600 Woodlield Dr.. Sehaumburg, IL 60196

WRIGHT, RON P., Sales Mgr.. Georgia Duck Co., 21 Laredo Dr., Scottdale, GA 30079

WYATT. WAYNE R., Supt., Peabody Coal Co., R. R. 2, Box 85, Marissa. It. 62257

WYNN, KENNY, Dresser Mining Services & Equipment Division, P. O. Box 4330/
1066 Diamond Ave., Evansvillc, IN 47711

XANDERS, GREG, Supervisor, Wabash Valley College, 2200 College Dr., Ml. Carmel,
IL 62863

YANCIK. JAMES R., Prep. Engr., Freeman United Coal Mining Co., Box l(K). West
Frankfort, IL 62896

YATES. LARRY, Purch. Agt., Peabody Coal Co., P. O. Box 1981, 1951 Barrett Ct„
Henderson. KY 42420

YDERSTAD, C.I... Project Mgr., Gust K. Newberg Const. Co.. 2040 N. Ashland Ave..
Chicago. IL 60614

YEAGER, E.E.. Midco Sales. 11475 Page Service Dr.. St. Louis, MO 63141

YOCUM. KEVIN I... Director/Land Envr. Affairs, Coastal States Energy Co., Nine
Greenway Plaza, Houston, TX 77046

YOCUM, LOWELL. Superintendent, Erecsen Inc., 2101 Hood, Springfield, It. 62703

YODER, ERED L., Sverdrup Corp., 801 N. I lth, St. Louis, MO 63101

YOUNG. CHARLES, Supv., Tennessee Valley Authority, 307 Krystal Bldg.. Chattanooga,
TN 37401

YOUNG. ED. Plant Suprv., Anixter Cable Service Co.. Box 427. West Frankfort, IL 62896

YOUNG. WILLIAM ALONZO. General Supt.. Old Ben Coal Co., 501 E. St. Louis
St.. West Frankfort, IL 62896

YOUNKERS. EORREST.Superintendent. Peabody Coal Co.. P. O. Box409. Shawneetown.
IL 62984

ZEDALIS. DENNIS, Supv. of Central Warehouse. Arch Mineral Corp., P. O. Box 719.
Hanna. WY 82327

ZIPPRICH, JOSEPH E., Monterey Coal Co.. 312 S. Madison St.. Trenton. IL 62293

ZUBAL. JAMES A.. Gen. Supt.. Empire EnergyCorp., 810 Ledford St.. Craig, CO 81625

ZYWICKI, ROBERT A., Vice Pres., Anixter Bros. Inc., 2230 Brumniel Place. Evanston,
II. 60202

•Life Members

fHonarary Members



The Sincere

of the Officers and Members of the

ILLINOIS MINING INSTITUTE

go to

THE ADVERTISING COMMITTEE

Mike Killman. Chairman
Sahara C'oat Co., Inc.

I.anny Bell

Roberts & Schae/er Co.

Waller E. Brandlein

Roberts & Schae/er Co.

Dan Florian

Peabody Coal Co.

Carl T. Hayden
Sahara Coal Co.

William Huff

A MAX Coal Co.

Jim Kimelton

Inland Steel Coal Co.

Ed Kopshever
Consolidation Coal Co.

Robert W. Martin

Zeigler Coal Co.

Mike Nipple
Old Den Coal Co.

Nate G. Ferrine

Nate Perrine Sales Co.

James Philbce

Midland Coal Co.

Thomas B. Sadler

Old Ben Coal Co.

Donald E. Stewart

Freeman United Coal Mining Co.

R. A. Taucher
Consolidation Coal Co.

John Urbancic

Freeman United Coal Mining Co.

Jim Viets

Peabodv Coal Co.

Their willingness and efficient cooperation

have helped make this yearbook possible.



CENTURY HULBURT-

The Solution
* Recently a coal mining company 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
develop a reagent which solved their
problem.

* Another coal company was having
problems with gear box mainte
nance. Gear boxes were cycling
through the maintenance 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.

CENTURY HULBURT
MARION, ILLINOIS PLANT AND WAREHOUSE

NORTH CARBON STREET
MARION, ILLINOIS

Phone: Area 618-997-2302

Larry Beal Jim Utterback
Illinois West Kentucky;

Sales Representative Sales Representative

Al Lukens Richard Slilley
Midwest Illinois

Sales Manager Sales Representative



Oursecrets
areyour

secrets.

Gates 37W Water Discharge Hose is extra strong. Only
a few plies thick, but it's tough enough for heavy duty con
struction service. Polyester tire cord is the secret.

When you need hose for full suction as well as water dis
charge, you need Gates 37HW. Wire reinforcement is the
secret.

For conveying abrasives like ore, coal, sand, gravel, or
ground slate—in water suspension or dry—ask for Gates
Adaptapipe.

You can find them all at a Gates Distributor.

That's no secret.

The Gates Rubber Company
Denver, Colorado 80217

No. 1 in V-Belts and Hose

2



Somethingfor
impulse buyers.

Impulses.
That's what hydraulics is all about.

^Nobody makes as many kinds of hose asGates makes, so
it's no wonder that we can supply precisely what you need
—from thermoplastic to spiral wire. MESA-approved. Sizes
range from 3A6" to 2" to handle pressures up to 5000psi.

All Gates hydraulic hoses have proven themselves in the
Gates Hydraulics Test Lab. Ozone tests. High and low tem
perature tests. Oil immersion tests. Flex tests. Impulse tests.
They're all killers.

That's why Gates hose lives so long.

The Gates Rubber Company
Denver. Colorado 80217

No. 1 in V-Beltsand Hose

G-578



EXTERIOR & 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



One stop mining service for all
your material handling needs

When you need
materials handling
assistance get the
special attention your
system deserves by
calling your Barber-
Greene Minerals
Processing
representative. You'll
get specified
production, lowest
per-ton production
costs, a firm price, and
single source
responsibility.

FOR INFORMATION CONTACT:

Barber-Greene Company
Minerals Processing Machinery Group
120 East Ogden Avenue
Hinsdale, Illinois 60521
(312)325-3222



U Mine drainage applications
require pipe that's tough enough to

resist both corrosion and abrasion. 11
ADS corrugated
polyethylene pipe.
ADS corrugated pipe, manu
factured from 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 fill drainage systems,
reclamation projects and earth
fill dams. In addition, ADS pipe

err:

yfch<

s 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"diametor

tubing to 24"diameter. Strong
as well as durable, ADS pipe is
available perforated (3" through
15")or non-perforated (allsizes).
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.

83
V'v*fef



Replace
belt fasteners
jess often
in less time.
Your underground belting will require
less fastener replacement with the
long-life FLEXCO" SR'U rivet hinged
system.

It's the longest lasting, most
trouble-free hinged conveyor belt
spliceavailablefortoday'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)
easily applied ina secure five-point
pattern. No hooks to pull out. No zip-
pering open at belt edges.

The proof is in the use. For a
no-obligationdemonstration in your
mine phone 312/971-0150 or write
2525 Wisconsin Ave.. Downers
Grove, IL 60515-9961.

FLEXIBLE STEEL LACING CO.
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"Libe my new LN-800?
Why Fred,"my customer said/we've gotten up to

2.000 tons in8foot coalona single 10-hourshift. I love it.'

At Lee-Norse
Were Doirf it

"And when I saw that rny customer
was in a talkative mood about this
brand spankin' new Lee-Norse
LN-800.1 just let him go on. He said
that he was really impressed with the
size of the product he was getting.
I told him that was a result of Lee-
Norse's computerized bit lacing that
lets you cut coal with fewer bits.
There's no chain to grind the coal up
either. And do you know what he
said^ He said, no chain on the head:
heck, there's no chain drives on the
whole machine. And he was right. Wc
think that the LN-800 is the cleanest
designed machine on the market.

wh

liked
the

He said place
changing.
Place chonging's a
snap because our stepless,
solid-state crawler drive
gives you infinitely
variable speed tram and
individual control of each crawler.
You end up with terrific
maneuverability and don't tear up
the bottom either.

He told rue that he likes the new
LN-800 because it helps him increase
productivity, but his men like it
because it's so comfortable. And no
wonder. Lee-Norse human-

engineered that operator's cab to a
fare-thee-well. The operator can
actually raise, lower or
swing the rear conveyor with
one lever.

Theresa whole lot
more about the LN-800

that's impressive.
Things like low ground
pressure, low pressure
hydraulics, high
ground clearance.

ease of
maintenance. 70
PPM tram speed.

solid state circuitry.
valve bank, adjustable

seat, and on and on. But.
to sum up the LN-800, I'd

simply say it has the cut of
a great mining

machine.

^ Do
your

self a favor.
Contact us. the

Lee-Norse Company,
for the name of your nearest area
salesman and let him give you the
whole story on the LN-800.
Write: Lee-Norse Company. P.O. Box
2863, Pittsburgh, PA 15230. Or call:
-112/787-7500."



HVDRRUL1C CVLinDER R1USCLE HT THE PUSH UF R BUTTOR

POWRPAK
HYDRAULIC CYLINDER COMPLETE WITH

INTEGRAL POWER UNIT AND AUTOMATIC VALVING

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

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

For further information contact:

mm*] wmMMMMG wm
fluid power speciausTS

P.O.BOX 266 • IB90 mPnCHESTER RD

UUHERTOfl, ILLinOIS 60IB7 • PHOnE: 312-653-0031

ii,



MOHLER ARMATURE & ELECTRIC INC

• Heavy Industrial
Motor Repair

• Custom Control

Manufacturer & Design

• Industrial Wiring

DYNAMIC BALANCING - MACHINE WORK
REWINDING - METALIZING
BABBITT BEARING REBUILDING

EDDY CURRENT CLUTCHES, SALES & SERVICE
NEW MOTOR SALES Vi TO 10,000 HP

AUTHORIZED DISTRIBUTOR WARRANTY & SERVICE FOR:
LOUIS ALUS MOTORS & DRIVES

BALDOR MOTORS

AUTHORIZED DISTRIBUTOR FOR:

CUTLER-HAMMER

EH LOUIS ALLIS
Litton

24 HOUR EMERGENCY SERVICE

(£72)897-2900
EBY ROAD, BOONVILLE, INDIANA

11



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 Ollice in St. Joseph,
Missouri.

LESCHEN WIRE ROPE COMPANY

12

Chicago 312/543-3133

St. Louis 314/426-0710

St. Joseph 816/233-2563



compliments of

LONG-AIRDOX CO
A 1)1VISIONOF THKMAHMONC.IIOI IP, IXI

OAK Hill. WV 35901

DISTRICT SALES OFFICE & WAREHOUSE

BENTON, IL

W E NOEL. SR.. DISTRICT MANAGER

MORE COAL FROM THE MINES

13



ANYTHMG
USS

WILLCOST
YOU MORE

ESCO's original
2-piccedesignspeeds
lipchangesand

Stabilizing earsprovide reduces throw-away
greater strength and metal.
holdingpower.

ESCO'siutoAOD
12Kalloyfor greater
hardness, wear ~*v^ r g,- <s»
resistance.

Argon Oxygen
Decarbunzation
tAOD) purifies our
steelalloysfor
greater strength.

7different
lip shapesfor
different digging
conditions.

Conical bearingarea
and stabilizingflat
reduces breakage.

ESCO's A0D12H
alio)-forsuperior
toughness and
impact resistance.

ESCO's Kwik-Tip® for
dragline buckets and shovel
dippersis the most imitated
tooth system in the world.

For pood reason.
The ingenious designand

superior alloys set the
standards forstrength,

durabilityand value.
You won't change

Kwik-Tips often, but when
you do it's a simple one-man
job.

Now lookcloselyat the
other unique features, then
call your nearby ESCO dealer

today. Because in the long
run, anything less will cost
you more.

YOUCANT AFFORD
ANYTHING LESS.



The General Kinematics
Uncoaler combines a bin activator

function with two ad|ustable rate
vibrating leeders . all in a single,
low profile unit that can reduce
costs and operating problems
substantially

Unique drive reliability
Like our Para-Mount II feeder,

The Uncoaler is powered by a

Uncoaler is available m a variety ol
sizes, including this 13!»12'unit.

d

The better idea in bulk reclaim systems.
rugged, natural Irequency
vibratory drive system Exciter
force automatically compensates
for change m material nead load.
and material discharge is lully
adjustable to maintain optimum,
uniform feed rales.

Stands on its own

Uncoaler needs no special
suspension or roof construction.
Entire unit stands on its own,
directly above conveyor. Its lew
moving parts are readily serviced
from the tunnel.

Get full information from your
Man m Motion, the General
Kinematics representative nearest
you Or contact us directly

Vertical, conler discharge
produces unilorm loading
without belt tracking problems

GENEFVLJ?
•KINGV1ATIC5

The Force in vibratory equipment

777 LaXo 2ur«h Rd . Barrmglon. IL60010 Phone 312381-2240 Telex 72-2429
General Kinematics equipment also manulactured in Canada • Australia • Sweden• Mexico • Switzerland• UnitedKingdom

15



Peabody ABC
American Brattice Cloth

Your single source
for underground mine ventilation
products for over 50 years.

• Jure, jure plosric and supported brorrice clorh
• RigiDucr™ filomenr wound fiberglass reinforced rubing
• MineVenr" Flexible blower rubing
• MineDucr" reinforced exhousr rubing
• Underground auxiliary fans
• Couplings, accessories ond safety products

For complere informofion on the en
tire line of ADC Ventilation Products
and o copy of our catalog, contact
your ADC Representative or Don
Clemens of RO. Dox 77, Warsaw,
Indiana 46580, (219) 267-5166

Peabody ABC
P.O. Box 77 Warsaw. IN 46580 Phone 219-267-5166

16



PERFORMANCE

FROM EXPERIENCE

ASK THE MANY WHO KNOW...

WHO BUILDS THE MOST COAL

SILOS
RUTTMANN

-COMPANIES-

UPPER SANDUSKY, OHIO 43351

P.O. BOX 120 PHONE 419-294-3842

17



for coal dust control and deluge type
conveyor belt safety systems

Complete choice of types, capacities, spray angles and
materials...to provide exact selection to meet each need.
Complete selection of accessory components for faster,
easier installation. All nozzle types...full cone, hollow cone
and flat spray. See our local representative or write us. Ask
for coal mining application Data Sheets 3596, 6426, 6868,
8612 and 13625...and the Industrial
Catalog. Sold through leading mine
supply houses.

Spraying systems go.

PROMPT DELIVERY FROM STOCK

is



It takes a lot of muscle to dig deep and carry
out millions of tons of raw materials every year. And
mining's muscle comes from electricity.

For over 80 years, Westinghouse has helped put
electricity to work in America's mines. Our motors,
controls.contactors and circuit breakers have increased
productivity, reliability and safety. And cut operating
costs at the same time.

Yet we're constantly searching for new and
better ways to help mining operators spend less
and produce more.

One good example is our solid-state Numa-Logic®
Programmable Controller. Installed on mining
machinery, it can automatically locate electrical
problems that may occur, and identify them immedi
ately. As a result, costly downtime can be reduced by
as much as 50 percent.

Giving more muscle to America's mines through
electrical technology. That's Westinghouse.

jar) Wfestinehouse

'•>: *
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LOOK FOR
THIS MARK OF
EXCELLENCE

Appearing on Peterson Filters
and quality parts for 35 years.

jOitcougrM

PETERSON FILTERS CORP.

1949 South 3rd Wast RO. box 606
Salt Lake City, Utah 84110, U.S.A.
(801) 487-7761
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Go all theway with
Sanford-Day

Line of Products*
With over (hree-quartors ol a cenlury

ol experience in the manufacturing of
mining equipment, the Sanford-Day
haulage team is delivering its efficiency
at tho source, to mines all over Amorica.
Whether you noed to transport men,
equipment, coal, ore, refuse—Sonford-
Day will move them fast and safely.

Every piece of equipmont wo build is
reinforced for extra strength, longer
lasting life, and has moro safety fea
tures—to ensure your mining crews
safoty. The stufdiness and durability of
our equipment means added efficiency,
higher productivity, and operating
economy, white reducing downtime.

Like our 8-wheel 6-Brake Brakoman
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 tens on rail, and tho car can
be operated by one individual, who can
lift and lock each wheel all in one
motion.

Our 8-wheel Ballast Car has an 8-10
ton capacity. The car has 3 doors and
they operate manually, wilh the ballast
levelled in both directions. Also featured
are automatic couplers and twin 4-whecl
trucks.

Or the 4-wheel Ballasl Car having a
capacify of 9 to 15 tons, depending on
the height of the car and foaluring 4
doors that level the ballast in eithor
direction.

Along with our Longwall Roof Support
Transport Car, Hoist Retarders, and all
other related mining equipment—all aro
designed with Sanford-Day practicality
to stay on tho job.

A division of the

Marmon Group. Inc.

P.O.Box 1511
GovernorJohnSevier Highway
Knoiville. Tennessee 37901 USA

615/525-6224

m
in

ID 1

B-Whwl Brakoman Car Hoist Retarder

•*«--» • rrr: rwi *-*-

Rubber/Rail Car Longwall Roof Support
Transport Car

- ~*v

Ballasl Car

~"-*

•••-it • 4) --, ^Zi.-^s- •';•

SANFORD-DAY
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Splicing-
we've madeit
simpleagain.
Why is the Plytuff SLEEVELESS splice so popular? Because with it, splicing is
actually simple again .. .

• No stubborn sleeve lo hang up during installation,
• No contusing gimmicks, sticky adhesives or open tlames.
• 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 ol 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 tor jacket repair applications,
• So versatile that one kit fulfills jacket repair needs for any

size trailing cable1

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

Jm^^H^k backing.
^^R • New field proven 7-mil thickness for tighter wraps and

^L^^ lower profile!

Plymouth
* *^Insulating Products

Plymouth Rubber Company, Inc. Canton, Mass. 02021
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FASLOC® Resin Bolts
for greater mine safety
and increased productivity

The inherent advantages of FASLOC — compared
to mechanical bolts —mean increased producUuity
for your mine and greater safety for your miners.
That's because:

FASLOC provides greater anchorage integrity

FASLOC reduces roof falls, their danger and
their high cost of cleanup

FASLOC eliminates much of the need for
supplemental support and bolting

Get the advantages. Get FASLOC resin cartridges.

FASLOC Keeps the Roof From Falling
in on Your Profits.

Du Pont Company
Petrochemicals Department ^-p r r .T^
1250 Executive Park, Suite 301 U I U11 NT
Geneva, IL 60134 ^U I UIJU^
(312)232-2757
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COAL

%
ccr OF PRO»*'

Illinois Power Company and Illinois coal mines have
enjoyed a mutual relationship for over half a century.
We supply the electric energy that powers modern
mining operations at many coal companies. The
majority of the electricity we produce is generated
with Illinois coal.

IT'S OUR BUSINESS TO SERVE YOU BETTER

ILLINOIS POWER

25



Fairmont Supply Company is the largest and most progressive min
ing products distributor in the nation.

Our six strategically located warehouses serve a broad marketing
area comprising all or part of a dozen states in the northeastern and

central 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 350 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 55 years. Call us at NIT. VERNON and find out what

over five decades of mining experience can do for you!
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FMC payload savings plan

Belt Conveyor Idlers

Vibrating Screens

28

Between the digging
and the burning, you
need to move coal
efficiently to keep your
operation profitable.

That's why FMC Corpo
ration's Syntron®
and Link-Belt® feeders,
belt conveyor idlers
and screens are built
to withstand the most
grueling conditions.
They can save you
money on installation
and maintenance.

And improve your
bottom line.

Make the move today.
Reliable equipment
from FMC Corporation
can move your opera
tion toward better
output, better profits.

For information contact
our Material Handling
Equipment Division,
Regional Sales Office,
125 Windsor Drive,
Suite 128, Oak Brook,
IL 60521 (312)325-3250.

-FMC



AIR FILTER AND EQUIPMENT

CORPORATION
Manufacturers Representatives

GENERAL OFFICE & WAREHOUSE

2300 NORTH KNOX AVENUE

CHICAGO, ILLINOIS 60639

(312) 486-8010

^truing the ffUnlng JtnJuttnj

Since 1929

AIR POLLUTION CONTROL EQUIPMENT

CENTRIFUGAL FANS

POWER ROOF VENTILATORS

LOUVERS AND DAMPERS

SOUND CONTROL EQUIPMENT AND ENCLOSURES

AIR FLOW MEASURING STATIONS

HEATING AND VENTILATING UNITS

AIR FILTRATION

CLEAN ROOMS

ENGINE AND COMPRESSOR INTAKES

REPLACEMENT AIR FILTERS

Environmental Specialists

Air Cleaning • Dust Control • Odor Control

Sound Control • Ventilation and Air Conditioning
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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 Michigan Ave. at 26th St.
• DANVILLE 1250 N. Michigan Ave.
• FT. MADISON Jefferson Ind. Pk. (Box365)
• JOLIET 1223 N. Broadway
• PERU 2017-19 4th Street
• QUINCY 936 Broadway (Box 466)

ILLINOIS BEARING CO.
BLOOMINGTON

CENTRALIA

SPRINGFIELD

MATTOON

DECATUR

EAST PEORIA

326-6800

442-8800

372-6611

723-3446

223-7800

222-6168

1001 W. Locust 827-0437
230 S. Lincoln Blvd. 533-2741
2840 Via Verde (PO Box 3823) 529-8515
2011 Charleston Ave. 235-7151

1620 Hubbard Ave. 877-3400
3113 N. Main St. 694-6214

BEARINGS SERVICE CO.
• EVANSVILLE, IND. 1607 S. Kentucky Ave. 423-7701
• MARION, ILL. NewRt. 13 East 997-6565
• MADISONVILLE, KY. 398 W. Noel Ave. 821-6576

CORPORATE: MICHIGAN AVENUE AT 26lh STREET, CHICAGO. ILLINOIS C0616 / (312) 326-6000

BRANCH LOCATIONS: ILLINOIS / IOWA/ KENTUCKY / MICHIGAN/ MINNESOTA / WISCONSIN
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LEADERS IN SAFETY
CENTRAL STATES INDUSTRIES, INC.

100 Executive Commons

29425 Chagrin Blvd.
Pepper Pike, Ohio 44122
Telephone (216) 464-4350

MSHA accepted CSI CableColdSplice Kits
Acomplete package of all materials necessary to makea splice

i Jacketed or tape design
• Full line of sizes from SO cord through 1000 volt shielded cable
»Factory representatives available for in-mine training

Low glare,
only 16walls

MSHA
approved

ocenco
I NCORPORATED

400 Academy Drive
Northbrook, III. 60062
Telephone: (312) 498-9000

U. S. LEADER

IN LONG WALL LIGHTING

Intrinsically
safe circuitry

Smallest fixture
14" total length

MODEL 16M FLUORESCENT LUMINAIRE

Quick
Disconnect coupling

Distributed by

DU QUOIN IRON & SUPPLY CO. • See ad on facing page.
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<KH>
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

217/824-9686

Supplier of Quality Products and Services to the Mining
Industry Since 1923

Specializing in Hydraulic it Industrial Hoses

REPRESENTING THE FOLLOWING MANUFACTURERS:

AEROQUIP CORPORATION
ALEMITE

AMERICAN LOCK COMPANY
BAND-IT

CENTRAL STATES IND.
COOPER GROUP

CROSBY GROUP
DIXON

FLEXIBLE STEEL LACING
GATES RUBBER COMPANY

GRINNELL CORPORATION
HAMMOND VALVE CORP.
HYDRAULICS, INC.
KURIYAMA OF AMERICA, INC.
LINCOLN

LYON METAL PRODUCTS CO.
MASTER LOCK COMPANY
MOBIL CHEMICAL COMPANY
MURRAY

NIXDORFF-LLOYD CHAIN CO.
OCENCO

PANDUIT CORP.

RIDGE TOOL COMPANY

33

• Hydraulic Hose & Fittings
» Lubrication Equipment
' Padlocks

1 Hose Clamps & Band
1 Splice Kits
' Nicholson — Lufkin — Crescent
1 Rope Blocks — Clamps
1 Hose Fittings & Clamps
1 Flexco Belt Fasteners

1 V-Belts Ef Industrial Hose -
Skirtboard Rubber

Pipe Fittings
Brass — Iron Body
Fluid Conducting Swivel Joints
PVC Suction &• Discharge Hose
Lubrication Equipment
Shelving
Padlocks

Paint

Hose Clamps
Coil Chain

Lighting
Self Contained Self Rescurer
Cable Ties & Wire Terminals

Pipe Wrenches, etc.
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Huwood-lrwin co.

H&lpinCJ l\66p

r<WlN> M0,'n9
A Major
Supplier to

Coal Mining and
Industrial Companies

<irwuj> Huwood-lrwin co.
P O BOX -109. IRWIN PA I56-J2 • PHONE 1412) 863-5000 • TELEX: 866-659

Product List...

Longwall Mining Equipment: Chocks. Chock Shields, Shields, Armored Face
Conveyors • Conveyers: Belt Type up to 60" wide and suitable lor any specified
length requiring from 5 to 2000 HP • Mining Division: Mine Cars, Supply Cars,
Equipment Carrier Cars. Ballast Cars, Mantrip 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 (Self-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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GAULEY SALES company

Specialists in

Replacement Parts

for Underground Mining

Equipment for

Over Twenty-five Years.

301 S. Court St.
P. 0. Box 312

Marion, IL 62959
(618) 997-6475

35

Other Locations

Hico, W VA
Washington, PA
Robinson Creek, KY



GENERAL ELECTRIC OFFERS
COMPLETE DC DRIVE SYSTEMS

FOR THE MINING INDUSTRY
• EXCAVATORS

• DRILLS

• LOADERS

ADVANTAGES OF DC EXCAVATOR DRIVES

1. Control of speed with instant torque to match all loads means better bucket
fill per pass.

2. High speedsat light loads and fast power reversal mean more passes perhour.
3. High torque at low speeds and heavy loads reduces maintenance, means more

working hours per shift.

4. Effortless, responsive control means less operator fatigue, better performance,
more end-of-shift production.

5. Drive versatility means broad application of shovel in heavy bailing, rock
handling, bench cleaning, road building.

6. Lowest power loss means more power to the bucket throughout the digging
cycle.

7. Return of power to the line, when lowering or stopping, reduces waste heat,
means lower pit power cost.

General Electric means experienced application and service engineering,
fast renewal parts service and fully equipped service shops.

GENERAL ELECTRIC

.56

GENERAL ELECTRIC COMPANY

DIRECT CURRENT MOTOR AND
GENERATOR DEPARTMENT

ERIE, PENNSYLVANIA 16531



who knows?

GENERAL ELECTRICS
DIGITAL PROGRAMMED

HOIST DRIVE SYSTEM
KNOWS

General Eleclric digital-programmed minc-holsl
drive knows whore Ihe cage is. always ... knows whon
to star! us landing slowdown and when lo creep
GE drive aulomahcally corrects lor new rope sketch
and re-zeros each lime at end ot travel. Digital
programming minimizes creep-in time and saves
seconcs on every trip

General Electric industry-proved dig'tai
p-ogrammmg means last set-up at installation and
eliminates themaintenance ota mechanical program
switch.

The tirst General Electric digital programmed
mine hoist drive was delivered in 1961. Others followed
as mineoperaiors recognized the accuracy and
reliability ot solid-state programmedcontrol.
Today. GeneralEloctrrc digitalprogrammed horsr
control is olleied as standard equipment through
loading suppliers ol mine hoists.

For more information call

vour nearest General ....
Electric sales engineer
or hoist supplier today.
or write General Electric
Company. Drive Systems
Department. 1501 Roa
noke Blvd., Salem. VA
24153

GENERAL ELECTRIC

37



WHEN QUALITY AND
SERVICE MATTER

(PPw

SERVING THE COAL
INDUSTRY WITH
TREATED AND

UNTREATED

• TIMBERS

• ROOF BOARDS

R.R. 3, P.O. BOX 262M
MADISONVILLE, KY 42431

PHONE 502-825-3790

INDIANA LINE

219-659-4255
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HICKS oils

J2E

Bulk Oil Handling Equipment for Under
ground Mines is now offered by HICKS
OILS, DU QUOIN, ILLINOIS 62832.
Phone: 618-542-5431.

Theabove pictures feature two types: Thesquareunit isour Scoop
Service Unit. This unit has two oil tanks anda service station type
grease pump, all operated by hydraulic power. This unit fits in a
scoop bucket, using the scoop hydraulic system as a power
source.

The Double Pressure Type Tank Unit will transfer oil with it's own
air head pressure. No pump or power required.

Contact: HICKS OILS, DU QUOIN, ILLINOIS62832 for more infor
mation.

39



—sZSi

^S5^f
RECIPROCATING
FEEDERS

Field proven as a dependable
and economical unit for feeding
various materials in controlled
quantities, and for unloading
bins, hoppers, storage silos and
storage piles.

Kdnawha Feedersaro custom
tailored to the opplicalion in
width, length, height end
capacity. Available in widths of 2
to 8 feet and lengthsof 5 to 20
feel. Single feeder installations
unload at 50 to 2.000 TPH.

Multiple feeders willhandle
loading rate up to 8,000 TPH

SPECIAL FEATURES:

• Allantifriction —including drive
arms and drive shaft bearings.
• Floating feed plate rollers
require no lubrication
• Roller shoes and brackets cast
from 400 brinell Almanite for long
wear and life.
• Flywheels on each end ofdrive
shaft provide inertia lor smooth
operation
• Adiustobte stroke on all feeders
by use of a manual, easily
adjustable clcmp device
• Driven sprocket nng assembly
—bolted on flywheel and easily
maintained
• Seal stnps on sides and back.

FAST 8000fph
IOADOUT

RAPID LOADING GATE
The Kanawha Rapid Lood

System has been the standard of
fhe industrysince the advent of
unit train loading. Both the
standard 4x4' and the large 5'x5'
system provide the same fasf,
dependable loading capability.

The only physical work involved
in unit train loading is operating
the confrol levers to open and
close the gate and raising and
loweringIhechute. Operation is
easy since the gate can be
powered pneumatically,
hydraulically or electrically. The
rollaway chule movement is
actuated by an electric or
hydraulic motor.

SIIOIOADOUT...
Seven Kanawha Reciprocating Feeders underone siloisa proven,

low cost system for the most efficient silo unloading . . an
arrangement that has become an industryslandard.

... to unit train loading
Kanawha Reciprocating Feeders combined with d Kanawha

Rapid Leading Gate create a positive efficient system for last unit
tram loading

KANAWHA
MANUFACTURING COMPANY

P.O. BOX 1786 CHARLESTON, WEST VIRGINIA 25326

FOR MORE INFORMATION CALL (304) 342-5127

OR OUR WESTERN SALES OFFICE IN SALT LAKE CITY (801) 571-0743
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HIGH PERFORMANCE
SUN LUBES PAY OFF IN
LOWER OPERATING
#IJ^flVfl Sun high performance lubricants are available for
R |^JJ l| m just about every mining application you can think
^1^0*0 B *0 of —above ground or below. Grease, gear oils,
engine oils, transmission fluids, specialty lubes — you name it.

Sun lubes are paying off for big operators all across the country.
Check with your Sun mining specialist. He can save you plenty
on reduced paper work, simplified inventory ... and put SunScope
oil analysis to work for you.

Call your local rep, or write direct to Sun, P.O. Box 141, Tulsa, OK
74102.

c SUN PETROLEUM PROOUCTS COMPANY

AOivisionof Sun Oil Company of Pennsylvania
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LIVELY MANUFACTURING
AND EQUIPMENT <V*/'/-.VrJP

P.O. Bo, 339. GVo WK We.t V.rghho 25849
Phono (304| 352*354

<1 J. O. LIVELY CONSTRUCTION

L*^*Tj '-O. Box 339. Gl<» White, Weit Vi.ginio 25849 / / .y>
' Phone(304| 252-4254

TONER CONSTRUCTION

t_ » P.O.Bo. 339,GlenWh.le. Wm V„g.n.o 35849 / C/
Phooe (304| 2532221

, LANGLEY & MORGAN
.'V"hP.O Bo.227.Motion, Xentotly 40831 /

Phone (606) 573-3645

ENI ENGINEERINGo <yw/'r//tjy
339 Hoytnole. Pood. Monroe.llle. Penn.yl.ono 15144
Phone (4I2| 3738020

We can solve your environmental
and hazardous waste problems!
Reclamation Services Unlimited, Inc.
performs a comprehensive variety of
environmental services including testing for
all priority pollutants in accordance with
RCRA. Programs can be tailored to solve
specific needs, including regulatory liaison
and regulation interpretation: resolving
permit limitations, compliance deadlines;
leachate and waste assay analysis, toxicity
testing, testing for organics; environmental
audits, designs 6 specs, for acceptable
systems; 24 hour call for hazardous waste
spill testing and notification; delisting,
applied research, wear oil testing and much
morel 24 hour turn around on most results.

We travel anywhere.

RECLAMATION SERVICES UNLIMITED, INC.
12 Hartland Ave.
Madisonville, Ky.
24 hour service: 502-825-3912

Sue Poole Cardwell, President

V \

f I
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GIW Hydraulic Lab Aids in
Pump and Pipeline Performance Testing

on Water and Slurries

The computerized GIW hydraulic lab was
built four years ago to aid GIW in further
development of pumps best suited for the
demands of the decades ahead.

The data collected has led to the develop
ment of a series of pumps with efficiencies
of up to 87%, to a range of vertical pumps,
and a group of high pressure pumps to add
to our family of LSA pumps.

By continually expanding the lab to enable
testing in 3", 4", 6", 8", and 18" diameter
pipelines, we are well equipped to carry out
tests on your material and to help you
design the most energy efficient slurry
pipeline.

GIUJ

GIW SOLIDS HANDLING PUMPS ARE THE WORKHORSE OF INDUSTRY

OEORGIB [RDI1 W0RK5 CD.
^^^-^ • !M U'<' ' ^^^^^^—m

Division of GIW Industries lie
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UNDERGROUND

MINING

PERSONNEL:
Here's the guy to call for all your
Kennametal carbide coal tool needs --

B81-224

Larry Smith
618-724-2347

rear-lock longwall tooling systems with
exceptional bit retention
long-life, quick-change, carbide-tipped
bits: roof, conical, flat, two-prong,
center vacuum, longwall
precision-machined blocks and
sleeves
pin-on systems that permit retooling
without relacing
fast-penetrating pinning rods

KENNAMETAL
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Compliments
of

AMERICAN

MINE TOOL DIVISION

Ini3 Products Corporation

5VLVANIA 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
Hueytown, Alabama 35020
Lebanon, Virginia 24266
Logan, West Virginia 25601
Madisonville, Kentucky 42431
Price, Utah 84501
Shinnston, West Virginia 26431
West Frankfort, Illinois 62896
Wheeling, West Virginia 26003
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(^ has the right
Continuous

Centrifugal Dryer for
the job you have to do

J v' "•"•" > • MODEL VC-48

11 'M«L?\
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 tor complete details.

CENTRIFUGAL & MECHANICAL INDUSTRIES, INC.

146 PRESIDENT STREET • SAINT LOUIS IB, MISSOURI
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ROOF BOLTS

«

ROOF PLATES

MINE ROOF TRUSSES

EXPANSION SHELLS

o

RESIN BOLTS

o

RESIN

KENTUCKY BIRMINGHAM

BOLT CO.
P.O. Box 591

Madisonville, Kentucky 42431

Area Code (502) 821-6635
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CELTITE, INC.
RESIN ANCHOR SYSTEMS

STOPPING SEALANTS

RESIN GROUTS

aUIKSET POINT ANCHOR RESIN

><GELT1TE><
P. 0. COX 27

SLAUGHTERS KENTUCKY 42456

(800) 626-2948

MIKE THOMSON PHIL WEAVER
906 E. ILLINOIS 1001 PARRISH DR.

MARION, IL. 62959 MARION, IL. 62959
(618)993-8804 1618)997-2027
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SURFACE OR UNDERGROUND
Our company is always ready to meet the demands ot the coal operators

who produce America's most economical energy. Despite the unstable
condition in the industry, legislative complications and national monetary
uncertainty. Pemco Corporation is ready to serve you.

Surface units are now available to transform distribution voltage under 25
KV to the required service voltage for your mining operation. Power for offices.
bathhouses, shops, and fans is now available from a single surface substation.
The main power source is also supplied from this surface unit.

Pemco's modern production techniques have made available the modular
designed power centers for underground mining. These prewired panels with
circuit breakers, cable monitors, current transformers, relays, and cable
couplers provide an easy field exchange of the low voltage circuits. Pemco has
always had special consideration for the mine environment and the personnel
who maintain the equipment.

It's the experienced, engineered Pemco electrical system that makes the
units the best you can purchase. Let Pemco help you in selecting the
equipment for your mine.

Richard Shumate

1035 Burdette Ave.

Evansville, IN 47715
Phone 1812) 473-4008

Box 1338

Bluefield, W.Va. 24701
Phone 1703) 326-2611
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WATSON WOOD PRODUCTS
GALLATIN BANK BUI LDING , UNIONTOWN, PA., 15401

RONCLAD
TIES

WITH BETHLEHEM N0.4 STEEL TIES

MOUNTED ON PREFORMED AND BORED

UNTREATED WHITE OAK OR PRESSURE

TREATED OAK BASES.

3" X 5" BASE

(PHONE 412-437-4594)

4 SQUARE HEAD BOLTS
LOCKED IN GUTTER OF

STEEL TIE.

With Ironclad Tics (utilizing treated oak bases),
main haulage track is laid quickly, less expensively

and truc-to-gougc, providing a ballastoblc, stable, long-
life, high-speed haulage road. The secondary haulage

system using Ironclad Tics 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 has on average

life expectancy of ten years. Ironclad cross tics and turnout ties arc
avoiloblc for oil gauges end rail sections.
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\]SEMCOR
5432 HIGHLAND PARK DRIVE

ST. LDDIS, MD. 6 3110
P H D N E (3 1 4) 3 7 1 - 4 7 7 7

WE PROUDLY REPRESENT THE COMPANIES LISTED

BELOW AND DISTRIBUTE THEIR PRODUCTS. OUR FA

CILITIES ARE USED FOR DISTRIBUTION AND FABRI

CATION OF SPECIAL REQUIREMENTS. PLEASE AD

VISE US OF YOUR INTEREST.

Name

Company.

Address—

City

•

D

•

•

•

•

•

ANACONDA METAL HOSE DIV.
Flexible Metal Hose—Teflon Hose— Expnnsion Joints

DB V1I.HISS COMPANY
Paint Spray Equipment

GEARS AND SPROCKETS
Stock anil Mailo-to-Onler in our own Plant

J. C. RENFROE * SONS, INC.
Safety Lift Clomps and Hooks

RESISTOFLEX CORPORATION
Teflon. Kynar. Polypropylene Lined Pipe and Fittings

KKXNOKI)
Rex Cliainlielt Chain — Sprockets Conveyor
Components — Shaft Couplings - idlers — Pulleys

UXIKOYAL. INC.
Conveyor and Elevator Belting -• Power Transmission
("V" Belts, "Timing" Belts, and Variable Speed
Melts) Hose Sheet and Spomte Rubber -Molded
Goods Footwear and Clothing Matting — Ex
pansion Joints — Skirl Hoard Rubber

.State.

51
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Two newroof
drill systems
for faster, cleaner drilling at lower cost.

Oust corruttasn nut« art, d.rvqnwt nam urto the new bits Cunndl
I Dits rgn ixotar. last longer D, Ming tost n rntnM

VRAVesson announces a
needed advance in internal dust
collecron type roof drilling
systems for resin or anchor
boiling A standard and a hands
off system feature two major
improvements

NEW2-PIECE ASSEMBLIES
do the work ot 3-pieco and
do i! better, taster and
easier In both systems,
you have just two parts
to handle: a starter/
driver and a middle/
finish extension Fewer
time-consuming component
changes are needed. Drillrod
inventory control is made
simple.

NEW, IMPROVED ROOF BITS
have built-in dust collection
holes tor last, positive cuttings
removal Because cuttings are
not recut. the bit runs cooler
lasts longer Penetration is tasler.
too The pay-off is more holes
per bit. cleaner holes and laster
drilling. Overall, lower drilling
cost

MORE ADVANTAGES OF
THESE NEW SYSTEMS. Drill
steel is fabricated usng unitized
joints, not welded This adds
strenglh minimizes breakage
A constant ID is maintained
throughout [he drill rod (!4" tor
the 1"system and }i"lor the W
system) There are no conslric-
tions at coup'ing joints

The new bits have sturdy
retention clips lhal make b.1
changing tasler. No tumbling lor

52

H .!,.!•- olf 2-pioc© sv*'©"1

Standard 2-pioco sytlom

at.

oil pins. Male bit hex mounting
provides excellent btt-to-dnil rod
I.D surface contact, minimizes
bit twist-otf

Dnll rods are available in
lengths Irom 18 to 96 inches.
BtsiniriJ4.riX"andUJ"
diameters

You'll find these systems ideal
tor hard abrasive drilling condi
tions such as sandstone top

Ask your VR/Wesson Repre
sentative lor prootol the systems'
superiority and cost savings. Or
see your VR/Wesson distributor.
VR/Wesson, PO. Box 11399.
Lexington, KY40575
606/252-1431

The tougher the problem,
the better we get

ansted
VR/Wesson



FOUNDED 1857

A. LUCAS &SONS

dl

FABRICATORS

LC

•

L

WAREHOUSE

STRUCTURAL STRUCTURALS

PLATEWORK PLATES

MISCELLANEOUS SHEETS

ORNAMENTAL BARS

•

ENGINEERING

DESIGNING AND DETAILING

1328 S.W. WASHINGTON ST.

PEORIA, ILLINOIS 61602

PHONE: 673-8547
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SHAMROCK
Mine Products, Inc.

LOCATED IN CRAB ORCHARD, ILLINOIS

PHONE: (618)982-2195 or (618)982-2371
MAIL: P.O. BOX 416 — MARION, ILL. 62959

Beginning
Our 12th Year

of Serving the
Coal Mining Industry
of Southern Illinois

1970 April 1982

54



D f p t •. :i *PL(

XJ LARGE ENOUGH TO REPRESENT THE BEST

SMALL ENOUGH TO GIVE CUSTOM SERVICE

0' AL -y | MRVlC

AUGERS, BITS & ACCESSORIES:
Kennametal

AUTOMOTIVE:
Oil & Fuel Filters for Construction, and All Heavy Trucks & Equipment

BRATTICE CLOTH:
Jute, Vinyl, Fli Curtains, Dust Filters &Rice Bags by ECS; Vent Tubing
& Trolley Guard by ABC

ELECTRICAL:

Bussmann Fuses, Mosebach Fuse Holders, Canton Splices, Switches,
Starters & Controllers

COMMUNICATIONS AND MONITORING SYSTEMS:
Pyott-Boone Electronics

HARDWARE:
Nails, Padlocks, Wire Rope Clamps, Coil Chain, Turnbuckles, Nail
Knobs, Shovels, Sledge Hammers, etc. Complete Belknap Distributor

HOIST:
Coffing, Lever and Electric

JACKS:
Duff Norton, All types — railroad, roof and hydraulic

PUMPS:
Kenco, Jacuzzi, F.E. Myers, Wayne. All types including sump pumps,
electrical & gasoline driven

METAL STORAGE BINS:
Frick Gallagher, Metal Shelves, Revolving Bins

PIPE:
Plastic Pipe by Cresline, Fittings, Clamps, Brass Valves, Gate & Globe

SAFETY & FIRST AID:
Mine Safety Appliance, Hats, Belts, Boots, Safety Shoes by Endicott
Johnson & Lehigh, and Rainsuits

SIGNS:
Safety Signs by Stone House

TRACK:
Bolts, Spikes & Ties, Bethlehem Steel

TOOLS:
Proto, Millers Falls, Milwaukee, Ingersoll Rand, Channellock, Tru-
Temper, Complete line of hand tools, electric

WIRE ROPE:
Bethlehem Steel

55



Super Crunch
For Coal Operations
McLanahan produces 10different types of crushers-
Single Roll, Double Roll, Triple Roll and a Stage
Loader Crusher for longwall systems.
Plus Rotary Breakers,
Reciprocating Plate
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 job.

IMI-81

ROCKMASTER: World's most powerful single-roll crusher.
Used wherever extremely hard rock occurs with coal—in
primary run-of-minesurface and for reducing 100% mine rock.
Diameters from 21" to 48" with widths to 72."

McLanahanO
200 Wall Street, Hollldaysburg, PA16648
Phone 814/695-9807 • Telex 866602

CORPORATION

Represented by:
Southern-lliinois-Missouri

LAFFEY EQUIPMENT COMPANY
P.O. Box 16285, St. Louis, MO 63105 • Phone: 314/427-7414

Northern Illinois

MILLS-WINFIELDENGR. SALES, INC.
2 North Riverside Plaza, Chicago, IL60606 • 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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The Original ROLLING RING CRUSHER
MEETS THE DEMANDS of the

COAL INDUSTRY

Capacities 1 Ton to 600 Tons per Hour

Model 15x9 Amorican Sample
Crusher, for capacitios up to 2,000
lbs. per hour. For largor capacitios,
we recommend the American "13"

Series (capacities up to 6 tons por
hour). Also available with now
Sampling Hoppor.

Type "AC" for reducing egg and
nut to domestic stoker sixes. 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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when you put Bowdil Bits

in a Bowdil Chain

you find your greatest economy.

74* BOWDIL CO.

58

P. O. BOX 470

CANTON, OHIO 44701

Ph. 216/456-7176
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Old waysofdoing things aren'talways the best
ways. Particularly whenitcomes to mining coal.

Innovative FMCequipmenthas helped make the
miner's life a little easier. Overthe years, we've been
responsible for hundreds ofdesigninnovations that
keep mining equipment running toughin the worst
operating conditions.

FMC equipment alsokeeps minesproductive togive
Americathe fuel itneeds for energy.On and offthe job.

We're a leading manufacturer ofroof drilling ma
chines, shuttle cars, feeder-breakers, portal buses
and other undergroundmining equipment.

Whenyou think ofcoal mining technology, thinkof
FMC. FMC Corporation. Mining Equipment Division.
P.O. Box 992, Fairmont WV 26554.

Machines that don't knowwhen to quit

-FMC
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MARLOW PUMPS Oe

PETTIBONE

* bobcat

SULLAIR MMk

Z280CASSENS DH1VE • FENTON(ST. LOUIS)MO. 63026 • 314-343-7500
2605 N. D1RKSEN PARKWAY • SPRINGFIELD. ILL. 62702 • 217 544 3300
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Backhoes

Pumps
Cranes

Ringers
Towers

Loaders
Cary-Lifts

Compressors
Manlifts

Mats

Generators

Air Tools

Welders

Buckets

Pickers

Vibrators

go
th|/v

.r=ia^kiway
Hennessey-

Forrestal
Machinery

Co.



Gene Clark
Has the Best Selling
Angle in Illinois...

FLETCHER
One thing can make a sales engineer's life a lot easier •
a great product. Which is just what you'll see when
you contact Gene Clark from .J. II. Fletcher &Co.

He'll tell you about the
DB-32 single head bolter that
installs trusses up to 45°
in roof heights as low as 42".
With overall height of 32", it's
the lowest angle bolter
anywhere.

Model DII-32

Gene can also show you the
DDJ dual boom angle bolter
with hydroslide front for pin
point accuracy, and patented
Fletcher TRS system.

Ask about the best bolter
for your mine.
Call or write today.

For the finest toot control anywhete: Get..

IJ^MbLm
MINING EQUIPMENT

&7
I 30'

j.h.FLETCHER &co.
BOX 2143

HUNTINGTON. WV 25722

30415257811

61
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Buying from Beck &Corbitt passes on to you reductions
in virtually every one of your costs of possession and
processing of mill steel. These savings are achieved by
faster turnover of the pooled supply needs of 800 users,

maximum utilization of space and machinery, and devel

opment of handling/fabricating top skills and efficiency

through volume specialization. We invite you to investi

gate and confirm for yourself the sound judgment of these

firms that cut costs at Beck & Corbitt.

BECK & CORBITT COMPANY

500 SOUTH SPRING AVENUE • BOX 57 • ST. LOUIS. MISSOURI 63166

Telephone: 314 - 535-8200

62



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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NATE PERRINE

SALES COMPANY

A FRIEND OF THE COAL INDUSTRY

FORTY THREE YEARS IN PURCHASING
AND PROCUREMENT

LET ME HELP YOU WITH YOUR
MAINTENANCE NEEDS

BY -

FURNISHING, PROCURING OR EXPEDITING

507 Ridgemont Drive Telephone: (618) 344-3933
P.O. Box 481

Collinsville, IL 62234
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OUR SIXTY-SECOND YEAR

of MAKING and HANDLING
THE BEST IN MINING EQUIPMENT

Manufacturers

Locomotive Bearings Bronze &Aluminum Castings
Locomotive, Machine and Loader Part Rebuilding

Journal Boxes Metallizing All Types
Armature Rewinding and Motor Rebuilding

Raydyne Portable Electronic Balancing Equipment
Ravdvne Stationary Dynamic Balancing Machine

10 to 10,000 lbs., V/i Ft. Dia. — 12 Ft. Long
Automatic Locomotive Tire Rebuilding

Heavy Machine Work — Hydraulic Pressing
TIG Welding

*

Distributors

Allis-Chalmers Motors, Control-,.Compressors, .VI runslormers
Siemens-AHis MotorsamiControls
American BrakeShoe Co Iltake Shoes
Bertram)P. Tracy Gears, pinions, cutter chains ami parts
Ohio Carbon Co Carbon Brushes
Pcnna. ElectricCoil Corp Atmature ami FieldCoils
Moscbach Elcc.and Supply Co Railhomls
Standard SieelCo New Steel I.oco lues
Rockbesios Corp A. V.C. Cable
Crucible Steel Co Coil ami leal Springs
Lima ElectricMotor Co Motors and Drives
U.S. Electrical Motors Motors. Drives and Renewal Parts
Wer Industrial Solid-State DC" Drives

•

CERTIFIED SERVICE CENTER FOR:

Allis-Chalmers ••- Hoover Co. — lima Elec.
Fairbanks-Morse — Peerless Elec. — Electro Dynamic

P & H Welding Products — U.S. Electrical Motors
Reliance Electric Company — Dclco Products

Wet Industrial

*

Evansville Electric
& MANUFACTURING COMPANY. INC.

600 W. Eichel Ave. Evansville, lnd„ 47711
Phone 812-426-2224
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OUR BUSINESS . . .

IS KEEPING THE

MINES IN BUSINESS . . .

BY PROVIDING QUALITY

ELECTRICAL PRODUCTS

1 VF KI€«R €L€CTRICflL GUPPLy CO.

GENERAL OFFICES • PEORIA, ILLINOIS 61602
ILLINOIS WATS LINE 800/322-5338
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ABRESIST

The Lining That
LASTS!

Abresist... the hardest, most durable lining
material ever developed to resist sliding

abrasion. This is the time-tested conclusions
o( majorindustriesthroughout the world.
Abresist... tar superior to metallic alloys

in abrasion resistant qualities.

Abresist... no observable wear after 20
years' use intransportingtlyash

in a German mine.

Uniformly adaptable to both hydraulic and
pneumatic system. Abresist pipe systems

come complete and ready to install.
Complete rangeofsizesand special

fabrications—with bends, elbows, tees,
reducers and branches—plus rotating

flanges foreasyalignment andconnection.
Transports all types of abrasive materials—
dust, coal, sand, tailings, slurries, grain, etc.

—in sluices, flumes, cyclones, conveyors,
bins, hoppers.

Historicallyoutwears steel liningsbya
ratio of 6 to 1. Test applications and

engineering assistance available.

Send for Abresist Bulletin AB-64

rv*.i-i. DE'i-Jr-cICK
20 NO. WACKER DRIVE, CHICAGO, ILL. 60606
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pache
• HOSE & RUBBER, INC.

314-567-6705

2435 ROCK ISLAND BLVD., ST. LOUIS. MO 63043

We Serve the Coal Mining Industry
with Your Requirements

10000 Spray Hose (%", %", 1", 1 V*", 1 'A", 2") Mesa
Brand Available

2500 Apache Redskin - V?", %", 1" (Bulk or Coupled)

Conduit (Rubber and PVC - Mesa Branded)

1 Vz" Fire Hose (Mesa) - Lengths to 300' Coupled

Rock Dust Hose, Both Rubber and PVC (Rubber Mesa)

Large Diameter 2000 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

Rainwear

Apache Safety Toe Boots

USBM Conveyor Belt

Skirt Board Rubber

Chute Lining - Rubber and UHMW Polyethylene
(8 million molecular weight)

St. Louis - 314-567-6705
Cedar Rapids — Kansas City

Minneapolis — Tampa — Chicago
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Tough,
long-lasting,
and reliable...
Bethlehem mining ropes come in every size
and type for just about any job you have.
We can help you select the right rope for
every application.
Bethlehem Steel Corporation, Bethlehem,
PA 18016.

Bethlehem
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Illinois coal

- v V "•

Under Illinois fields, pastures,
forests and orchards, including niucli of
the area we serve, lie coal-hearing
formations representing an estimated
162 billion tons yet to be "harvested."

Last year, we used almost five
million tons of Illinois eoal to produce
electricity. 'It was the largest single
expense item in the operation of our
business.) Its cost accounts for about
one-third of our customers' electric bills.

Freeman Cn>wn No, 7 Mine ncur I 'inicn.

In order to continue burning
high-sulfur Illinois eoal, we have
installed expensive environmental
control equipment at all five of our
power generating stations, including a
$120 million scrubber system on our
Newton Unit 1.

By using Illinois coal to provide you
with dependable electric service, we're
helping "harvest" Illinois' most abun
dant and valuable natural resource.

CEWTBAL ILLIAIOIS

PUBLIC SERVICE COMPANY
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Steel Pipe and Tubing
for every

MINE REQUIREMENT
Fast delivery of Seamless, Welded, and Structural Grade
Steel Pipe and Tubing for Air Lines, Slurry Lines, Water
Lines and Construction applications.

Pine inventories a complete range of sizes from 1/8" O.D.
thru 48" O.D. in walls thru 4" thick for immediate
shipment. All grades and specifications are available
including abrasion - corrosive resistant slurry pipe for
special applications.

Call Pine today - We can process your order to your
exact specifications:

• Victaulic Grooving • Threadingand Coupling
• Dresser or Beveled Ends

CORPORATE FACILITY: FRANKFORT, ILLINOIS
(800) 435-0151
ILLINOIS CALL:
(312) 479-2050

pine pipe
supplv, inc.

P.O. Box 480 • 101 Ontario Street • Frankfort, IL 60423
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OPEN PIT MINING

ELECTRICAL DISTRIBUTION

SYSTEMS

Manufactured

By

CENTRAL ELECTRIC COMPANY
FULTON, MISSOURI 65251

314-642-6811

Sales, Engineering & Design

By

RALPH J. LONG

CEMSCO INC.
50 CRESTWOOD EXECUTIVE CENTER

ST. LOUIS, MISSOURI 63126

314-842-4212
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crushers

We solve your
coal processing

requirements
from 60" feed

to minus 30
mesh product

Capacities
from 1 TPH

to 4000 TPH

BREAKERS & ROLL CRUSHERS -single and two stage

CAGE-PAKTORS —impact crushing with less fines

INDUSTRIAL SERIES —low to medium capacity crushing

BRETBY VERTICAL MIXERS —continuous mixing and blending

T. J. GUNDLACH MACHINE DIVISION
Rexnord Inc.

BELLEVILLE, ILLINOIS 62222 PHONE 618/233-7208

C. R. HARTLINE COMPANY, INC.
2121 Lakevlew Drive

Madlsonvllle, ky 42431
Phone: (502) 821-9645

Rexnord
muif
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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 are met:

1. Unscheduled downtime, the most costly drain on your operation, is reduced.
2. Parts and equipment life are extended.

MOLUB-ALLOYis an expensive lubricant that has proven to be the lowest cost answer to mining lubrica
tion throughout the world.

We are thoroughlyexperiencedin lubrication application inundergroundand strip operations.We would
likean opportunity to prove the benefits of MOLUB-ALLOY Lubricants.

For immediate information and applicable literature, please contact:

m IMPERIAL
OIL & GREASE COMPANY
A BEATRICE CHEMICAL COMPANV

Division of BEAtniCE FOODS CO

75

11710 Administration Drive

St. Louis, Missouri 63141
Telephone No. 314-872-7903



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 ol Sundslrand Corporation
Milwaukee. Wisconsin 53201

n:i 'At, o-,' a goad *ai-a ia ladai", ' — tag. U.S. »c- O"
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JEFF

...helping
to meet
our energy
needs.

New-generation Jeffrey HELIMINERS" continuous miners, longwall
mining systems, RAMCAR" haulage units, locomotives, ventilation
systems and water pumps are writing new records for productivity
and reliability in underground mining. They reflect more than a
century of pioneering in mining machinery.

JEFFREY K^^a

JEFFREY MINING MACHINERY DIVISION

DRESSER INDUSTRIES INC.

77

Evansvllle District Office

1066 Diamond Avenue

Evansvllle, Indiana 47717

812/424-8206 & 8207



Delivers!
////J
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Gooding delivers the goods
when it comes lo quality
and service. With rugged,
long-wearing Goodyear
products, hydraulic
assemblies, air shooting
hose, mine hose, belt

fasteners a big local
inventory, and skilled
technicians to help with
your design, installation,
and service problems. Call
Gooding. Gooding delivers!

GOODING
RUBBER COMPANY

1200 S. BLAKELYST..

BENTON. ILL. 62812
(618)435-8104

411 E. PLAINFIELDRD..

LAGRANGE. ILL. 60525
(312) 242-3444

service is our

first

consideration



^-CAn• Tyce J8B ShuiHe Car

High-tonnage Marietta Miners . . . either drum-type or
boring-type lor coal. rock, poiash. Irona. and other
minerals. D High-capacity TORKAR' shuttle cars,
solid-state or diesel. • Mine locomotives of many
types and capacities. Count on us for reliability and
service.

79

NMS Personnel-Carrying Locomotives

r , —;
National Mine

Service Company

8
ML Vernon. IL 618/244-6066
Nashville. IL 618/327-8276

Madisonville, KY 502/821-6333



Depend on OB
for the mining
equipment you need

LINE MATERIAL

ROOF

SUPPORT

COUPLERS

AND COLLECTORS

ELECTRIC CIRCUIT

CONTROLS

POWER CENTERS

AND RECTIFIERS

THE OHIO BRASS COMPANY • MANSFIELD, OH 44902

THE OHIO BRASS COMPANY • RECTIFIER DIVISION • OAK HILL, WV 25901

CANADIAN OHIO BRASS CO. LTD. • NIAGARA FALLS, ONTARIO, CANADA

OHIO BRASS
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PROX "Q" RETAINERS
. for faster, easier changing of Point Attack

and Conventional quick-change bits.

Prox "Q" Retainers are the most versatile in the

industry for use with either new Point Attack Bits

or Conventional Quick-Change bits. Greatly re

duce down-time by eliminating difficult-to-remove

roll pins.

Prox has been providing superior coal cutting

equipment for the mining industry since 1875.

Write today for full information on Prox cutter

bars and chains, bits, retainers and holders for

every mining application.

PROX COMPANY, INC.
1201 SOUTH FIRST STREET • TERRE HAUTE, INDIANA S





Coal's future is now. And so is
McNally's help in securing it.

America's coal industry is being
challengedas never before. By today's
cost squeeze, troubled economy, en
vironmental concerns and increasing
need for quality control.

But the world needs coal now. And
that calls for fast, effective solutions to
these problems.

Such as the equipment you see
here, all designed and engineered by
the McNally Group of companies.

One source service,
responsibility.

As engineers and contractors with
extensive manufacturing capability, the
McNally Group otters unmatched expe
rience and expertise in single source
project management. Whether we han
dle your project on a turnkey basis or
develop a portion of it, you can count
on predictable performance with on-
budget, on-time completion.

Highly efficient coal preparation
plants are a specialty of McNally
Kansasand Ohio divisions and McNally
Utah. By processing clean coal at re
markable recovery rates they're helping
meet the demand for greater tonnages.
McNally sets the industry standard
in proprietary coal cleaning/drying
equipment, too.

McNally also has a cost-saving
solution for independent operators
whose markets are trending to washed
coal, while their operations are pro
ducing more difficult coals: flexible,
easy-to-erect, truly modular prepara
tion plants with custom circuitry.

Photos al left: 1. modular coal preparation plant;
2. large heavy media preparation plant; 3. stack
er/reclaimer; 4. unit train loading system; 5. lime
stone grinding system for stack scrubbers;
6. Marconaflo slurry system.

Advanced coal handling,
slurry technology.
To solve the growing problems ot han
dling coal for transport, processing and
end use, McNally Kansas, Ohio and
Utah divisions apply specialized mate
rials moving technology. And to take
advantage of the efficiencies of slurry
handling, McNally's Marconaflo divi
sion provides a versatile range ot
equipment and procedures to load, un
load, store and transport coal and bulk
minerals in slurry form.

Meeting EPA standards
economically.

Emission control is another area
of McNally's involvement in coal.
Group member Kennedy Van Saun
engineers advancements in several
areas—including coke calcining and
limestone grinding systems for stack
scrubbers—to keep pace with the
energy cost squeeze and make meeting
air quality standards affordable.

Total problem-solving
capability.

Another member company,
McNally Mountain States Steel, fab
ricates structural steel for both McNally
projects and (or other major industrial
and architectural construction.

Problem-solving experience and
expertise. It's put the McNally Group
out front in service to the coal industry.
It gives each McNally company the
strength of all McNally companies.

THE mcnoii GROUP
P.O. Box 15, Pittsburg, Kansas 66762

Telephone (316) 231-3000 C82-:

Members of the McNally Group are: McNally-Kansas Division, Pittsburg, Kansas • Construction Division,
Tulsa, Oklahoma • Shreveport Branch, Shreveport, Louisiana • McNnlly-Ohio Division, Wellston, Ohio

Kennedy Van Saun Corp., Danville, Pennsylvania • McNally Mountain States Steel Co., Provo, Utah
McNally Utah, Salt Lake City, Utah • McNally Marconaflo Division, Salt Lake City, Utah
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Quality From The Professionals.
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Setting thenice

SSSCorporation
Route3, Box 70

CedarB/uff.17a. 24603
Phone703/363-084/
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WABCO

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

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 and Mining Equipment
A Division ol American Slandard Inc.

2300 N.E.Adams Street • Peoria. Illinois 61639
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ENERGY
SPECIALIST
Look what you can buy at all 42
Bearing Headquarters locations.

• BEARINGS • POWER TRANSMISSION

EQUIPMENT • BEARING ACCESSORIES

• BEARING MATERIALS • CONVEYOR

EQUIPMENT COMPONENTS • INDUSTRIAL

HOSE • MACHINE SHOP SERVICES

• INDUSTRIAL PACKING MATERIALS

No need to go to the machine manufacturers and pay

premium costs. Products can be bought from local in

ventories at competitive prices. Our service sales

specialist can identify replacement parts on all your

equipment. For a complete list of products, call or

write your local Bearing Headquarters location.

©
the pace setters in bearing distribution

BEARING HEADQUARTERS CO.
A HEADCO COMPANY

Illinois Missouri

ALTON DECATUR MOUNT VERNON ST. LOUIS
618-462-0063 217-422-9566 618-242-7494 314-423-3900

Indiana Kentucky
EVAJLVILLI. INDIANAPOLIS JEFFERSONVILLE OWENSBORO
812-423-6615 317-545-2411 812-282-6911 502-685-3101



Motor Skills
We've

• 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 Repair andTesting
Field Interpole and Armature Rewinding
Surge and High Frequency Testing
Full Voltage Testing Thru 500V

' Mechanical Service

Complete Machine Shop
IRD Analysis 'Dynamic Balancing
200T Horizontal Press • 30T Crane Bay

• 24-Hour Service

In Illinois mining countryyour total source for
electro-mechanical equipment, repairand service
is Decatur/Mt. Vernon Industrial Electric.

With two strategically placedservicecenters
and 24-hour emergency service, DIE/MIE support
isalways minutesawayfromany Illinois mining site.

DIE/MIE engineers can inspect andrepair your
electro-mechanical equipmenton-site, or carry your
equipmentto the nearest DIE/MIE center forrepair
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 delaywhilewaiting for parts.

Forcomplete, dependable, electro-mechanical
service... your total source is Decatur/Mt. Vernon
Industrial Electric.

DECATUR/MT.VERNON
industrial electric

YOUR
TOTAL ELECTRO-MECHANICAL
SOURCE

DECATUR Industrial Electric 1500 V 22nri Sneer • Oecaiur. Illinois 62S2S • 1-800-252-1598 • 217 428 6621
MT. VERNON Industrial Electric 1313 Harlan Road -Ml Vernon Illinois 62864 • 1-800-642-7758 • 618 244 4313
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ARNESON TJMBER.CQ

PROPS TIES
LUMBER. POOF BOARDS

PEMTA TREATED

STEELVI LLE,MO. 65565 514 7752530
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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.

IH2»i_c£ffiji vfiS&S

1IIHIINIIHII
THE CINCINNATI MINE MACHINERY COMPANY

Cincinnati, Ohio 45225
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eliminate

2-stage operation — compact
—efficient—built for heavy-
duty service!

Remarkable new system gathers and traps
dust from borings, puts an end to dust-fall,
eliminates need for manpower to handledust
collecting chores manually.
1. Cyclone collects all large cuttings. Auto
matic discharge eliminates hand emptying.
2. Fine dust particles are screened out in the
water dust collector and filtration system.

FOR FULL DETAILS, CONTACT:

DOOLEY BROS.© 1201 SOUTH WASHINGTON STREET 609 NORTH McLEANSBORO
PEORIA, ILLINOIS 61602 BENTON, ILLINOIS
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"The ways Goodman can
lower your transportation
costs aonft all ride on rails.

Our RopebeKConveyors
can save you money, too."

"You probably know that Goodman locomotives
have been lowering transportation costs In mines
tor decades.

What you may not know Is that we also pioneered
rope frame conveyors almost 30 years ago. And that
today we'rebetter prepared than everto meet your
belt haulage needs.

From head to tail,Goodman systems are
engineered to Lastlonger, haul more and cost less In
the long run than "bargain-priced" convoyor systems."

Convey
more

lor less,
tor longer.
Today's increased
tonnages demand
a lot from conveyors
Goodman Ropebelt"
systems are up to the task.

Termnal group components have
been designed wlh extra-heavy-gaugosteel bracing
Puleys have a lull halt-inch herringbone lagging Take-up
sectionrcpesheavesare weldments. notcastingsI-beam.
nc* channel beam, is used tor suto mcmbors

AndGoodman xfersare so wen acceptedthey're
even speeded as replacement parts on ccmpeMrvo
systems.

Wecan supplyexaccy the system youneed, loo
ACju<aaDie-bcom-Ctscharge arwremote-discharge drives
are available in a wde range c* sues and horsepower
ratings, withsingle cr dual motordrive, Irscrmodiato
sections can be floor- or root-mounted, and lurrvshod for

C A "link" Camptoofl. ji
''"ii—nfitinrt-Mirm mm rrinwiw

beltweihsupto60'. Several take-upand d scharpe
choces are offered Al. matched to each <xher.and to
yoj* appfceaton.

Got what you need taster.

The new 55.000 square foot
Goodman Conveyor plant in
Murireesbcro. Tennesseo
is speatica'ly designedtor
Ihe production ot conveyor
systems. Itallows us to provide
taster delvery of both terminal
group and intermediate
sectons in fact, in most cases
we can shp intermediate sec
tions w-lhintwo workingdays

Put Goodman Conveyor to the test.
Hyou'remthe marketfcrconveyorsystems orcompo
nents put us to the test Seehowwviiwearayrc
your needs and how effiberty we meet them

Formere information, contactyourGoodman repre
sentative,cr GoodmanCcnveycrCorporation. 4634 S
Hasted. Chicago,il 60609.Telephooe (312)927-7420
Telex; 25-3339 Cable GOODMANEO

! [•!•!• IIII* Ii
"the mine transportation people»

I'/ppaiwt by McKkinvyrhbd Am
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They say King Coal's
making a comeback.

We say it never left.

Oh sure, coal's popularity sullored a recession
a couple ol years ago. Then people began to
realize what the energy companies had been
saying all along: that there was the possibility
ol an energy shortage. Now. the top environ
mentalists and government ollicials are saying
that coal is the obvious answer to the energy
problem. We know that. And so did you. Alter
all, coal comprises over 70% ol the known
U. S. fuel reserves. Enough to take care of us
for many hundreds of years at the current
consumption rate. But new technology must
be developed to mine coal under the new
environmental and safety laws. And that
technology will come from you.
Joy will be there, too. Helping to find the new
technology. But we'll also continue to come
through with the equipment, training and
service that you need to keep the coal coming.
Back in 1917 wo introduced the first loader.
It was superior to anything around. Today
we still introduce superior machinery, like our
current line of continuous miners. And in the

future we'll have more superior machinery
for you, loo. Because, there'll always be a
King Coal.

01/ices and plants
thtotii/ltotit the wottd

JOY MANUFACTURING
COMPANY
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HH1HalesCompanK,inc.

A RELIABLE SOURCE . . . SINCE 1916

FOR MINING, CONTRACTOR & INDUSTRIAL

EQUIPMENT

DISTRIBUTOR FOR

COPPINGER REPLACEMENT PARTS

AMERICAN MINE DOOR PRODUCTS

OHIO BRASS PRODUCTS

HENDRIX BUCKET PARTS

PAGE BUCKET PARTS

H & L TEETH

BRODERICK & BASCOM ROPE CO.

CONVENIENTLY LOCATED AT

WEST FRAIMFORT, 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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H WESTRAN...

The leading manufacturer of
Manganese cast chain for Coal
Prep. Plant applications.

Wash Box Cham

Made from 11 -14% Hadfield Manganese steel
and 2% chrome alloy known as — Wescro.

All chain is gauged for proper fit and tested
in excess of rated work load before packaging in
sealed containers.

Send lor brochure orcall collect forprice quotationand shipment Iromstock.

MCC
EXCLUSIVE SALES AGENT

MASTER CHAIN GROUP
1817 RUDDIMAN AVENUE

NORTH MUSKEGON, MICHIGAN 49445

PHONE (616)744-4767

94



Page Engineering Co.
Clearing PosI Office
Chicago, IL60638
(312)458-0380

MEETING EVERY CHALLENGE

walking draglines

Page Engineering Co.
P. O Box 255

Mulberry. FL 33860
(813)425-3058

.. .World-wide

».*-•'

|.s» - ' .-.

Page Engineering Co.
4895 Jolief Streef - Unit 7-J

Denver. CO 80239
(303)371-0066

GET AHEAD AND STAY AHEAD ... WITH PAGE EQUIPMENT!
for FurtherInformation, Write. Wireor Phone:

PAGE ENGINEERING CO.
CHARING POSI OFFICE • CHICAGO. Illinois 6063S
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Underground (longwall)
and openpit mining
Voith TurboCouplings can't be missed and are used everywhere.

Drives in the mining industry are heavily stressed - no matter where they are used;
belt conveyors, chain conveyors and plate conveyors, tunneling machines,
bucket-wheel excavators, coal ploughs, crushers or pumps Hydrodynamic turbo
couplings have a proven track record throughout the world tor all applications
where smooth and wear-free acceleration ofheavy masses (high inertia) ^-,.
is required; also, where it is important toachieve high breakaway y^
torques, to protect motor and driven machine during locking and t(ggSg£
overload or to absorb shocks and torsional vibrations. >*^?*PS^2
Special advantage in mining.,
explosion-proof design forailclasses.
Please contact our Sales engineers
for technical details.

VOITH
Voith Transmissions, Inc.

7 Pearl Court. Allendale, NJ 07401
Tel. 201-825-8855

Q£
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When You Call

SCHROEDER
You Get Reliable
FULL SERVICE
Face Drills and other drilling equipment • Hydraulic

Filters and Circuit Testing Equipment • Loading

Point Equipment • Belt Control Specialties and

Communications Systems • Roof Bolters •

Scoops • Personnel Carriers • Feeder Breakers •

Belt Cleaners

SCHROEDER BROTHERS
CORPORATION

An Alco Standard Company ALLU

NICHOl AVE., BOX 72 / McKEES ROCKS, PA. 15136 / 412-771-4810

C. D. WHITTINGTON

President

SISC0SUPPLYC0.

MINE AND INDUSTRIAL SUPPLIES

Phone (618) 867-2311 or 867-2312

DE SOTO, ILLINOIS 62924
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no matterhow
you lookat it...
. . . Owens is your best buy in feeders
and feeder-breakers. So, before you look
anywhere else, get the details from
Owens. Just call 703/669-8100 anytime.

Four warehouses lo serve you:
Birmingham, Alabama 205/942-4917
Latrobe, Pennsylvania 412/537-0550
New Richmond, West Virginia 304/294-8426
Shelbiana, Kentucky 606/437-4187

Midwest Representative:
Mine Equipment Co.. Mt. Vernon, IL
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owens
manufacturing, inc.
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Where coal is, we are.

REDUCERS ROLLER CHAINS PILLOW BLOCKS CONVEYOR PULLEYS

We're authorized distributor for all leading makes of bearings
and power transmission equipment. Our experienced bearing
and PT specialists are backed by a S110-million inventory,
microfiche data retrieval and over 200 stocking centers in 27
states. Call us for off-the-shelf delivery.

Phone numbers of our branches

<l Bruening Bearings, Inc.

mm
ILLINOIS KENTUCKY
Allon 462-8818 Paducah 442-6331

E. St. Louis 874-2225 MISSOURI
SI. Louis 5330837

Bearings, Inc.
INDIANA
Lafayelle 4470546 Terre Haute 238-1611
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Bucyrus-Erie shovels, draglines,
and blast hole drills . . . best

choice for dependable, profita
ble performance among mining
men throughout the world.

Bucyrus-Erie Company
South Milwaukee, Wisconsin
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NAME...
ThePipeYw Can Count On

Fbr Total Service

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

For general service such as water supply, de-watering, com
pressed air and ventilating, Naylor can provide spiralv/eld pipe of
basic carbon steel in either the lockseam or buttweld construction.

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

In addition to pipe ranging in sizes from 4" to 42" in diameter and
thicknesses from 14 gauge to Mo" wall, Naylor offers a complete
line of fittings, fabrications and connections including the one-
piece positive type Wedgelock coupling. Special coatings and
linings to meet your particular requirements round out Naylor's
total service.

NAYLOR PIPE COMPANY
1259 East 92nd Street
Chicago, Illinois 60619
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CENTRAL

ILLINOIS
STEEL CO.

MINE ROOF PLATES

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

ARE YOU SENDING YOUR DOLLARS
TO A TAILINGS POND?

To battle asainst diminishing resources, and to satisfy the ash
and moisture requirements of coal users, new and better ways of cleaning
coal and recovering coal fines must be found. The Denver Equipment
Division of Joy Manufacturing Company has been a leader in the coal
processing industry for over 50 years. Our technology and process
knowledge can assure you of efficient and economical solutions for your
coal processing needs. Talk to your DENVER representative about
how DENVER coal processing equipment and services can help improve
your operation.

D-R DENVER flotation machines

Cell-to-Celi flotation machines
Thickeners

Samplers
Spiral classifiers

Filters

Holo-Fhte" Processors

Emergency spare parts from stock
Field service start up assistance
Laboratory testing

Denver Equipment Division
Joy Manufacturing Company
P.O. Box 340
Colorado Springs. CO 80901
(303) 471-3443

102

Chicago Office:
1100 Jone Blvd.
Suite 157
Oak Brook. IL 60521
(312) 986-9541



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

/iNDUSTRIi
X

INDUSTRIAL EQUIPMENT CO.

P.O. Box417 Lisle. III. 60532 (312) 969-5140

M
Monogram/KgfCQ division

a Division of Monogram Industries, Inc.

11688 FAIRGROVE IND. BLVD.

MARYLAND HEIGHTS (ST. LOUIS) MO. 63043

Telephone 314-567-3400

Fasteners For All Industry

Nobody Knows Nuts 8 Bolts like
"NATCO"

fr

Cleveland Memphis Saint Louis
4740 Beidler Road 5700 Distribution Drive

Willoughby. Ohio 44094 Memphis, Tenn. 38118
Telephone: 12161 951-1750 Telephone: (901) 794-5440

103

11688 Fairgrovo Industrial Blvd.
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keeps you
informed!

COAL MINING & PROCESSING keeps you informed and com
pletely up-to-date with an unceasing flow of new cost-saving
production methods used in the coal mining industry . . . authorita
tive, practical/technical information important to the man with
executive responsibilities.

That's why COAL MINING & PROCESSING is received by more. . .
read by more . . . and more carefully read . . . than any specialized
publication serving the needs of coal people.

We constantly test reader interest by retaining the nationally
respected magazine research company of John T. Fosdick Associ
ates. Their surveys, fortified with dependable current facts gathered
through other independently conducted mail and personal inter
views, is invaluable to our editors in keeping you informed with the
information you need and want.

If you should be getting COAL MINING & PROCESSING (free to
qualified coal industry personnel) — write for a sample com
plimentary copy .. . today.

Coal
MINING S PROCESSING

-^ Maclean Hunter
300 WEST ADAMS. CHICAGO. ILLINOIS 60606

(312) 726-2802
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"30 minutes of
downtime

means6 buggies
of lost
coal"

"*0

line master nit I •

When you make a splice, you want
it to last. If it (ails, you lose more
downtime — another 20 to 30 minutes
of lost production. Properly installed,
Raychem splices last the life of the
cable. They get the job done fast...
right... the first time.

Raychem saves you money.

Raychem
Raychem Corporation
300 Constitution Drive

Menlo Park, California 94025
4151 361 4022 TWX 910 373 1728
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ARMATURE ELECTRIC MOTOR

REWINDING REWINDING

M&
ELECTRIC

GILES ARMATURE &ELECTRIC WORKS, INC.
Phone 993-2681 Marion, Illinois

MANUFACTURERS OF ALL TYPES ELECTRICAL COILS

SOUTHERN CARBON BRUSHES

SIEMENS-ALLIS CERTIFIED SALES AND SERVICE

SYLVANIA (CLARK) ELECTRICAL EQUIPMENT

TOSHIBA CERTIFIED SALES AND SERVICE

IDEAL MACHINE WORKS
CUSTOM MACHINING

AND

GENERAL REPAIRS

Acefy/ene-WELD/NG-E/ecfric

PINCKNEYVILLE, ILL. 62274

PHONE (618) 357-8761
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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

n: "CONTACT"

MAINLINE POWER PRODUCTS CO., INC.
FRANKLIN COUNTY INDUS. PARK

WEST FRANKFORT, ILL. 62896

618—937-2471

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

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

Southern Illinois, Missouri and Western Kentucky.

RimpuH
Box 128, Junction 13 ft 4 Hwy., Marissa, Illinois 62257

Phone 618-295-2326
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CONVEYOR BELTS
Field Vulcanizing to 84 inches

Hot or Cold

Steel Cord Belt Vulcanizing 84 inches

Pulley Lagging

WERNER

CONVEYOR SYSTEMS SERVICE

2917 Gladwood / St. Louis. Missouri 63129 / Area Code 314 892-9482

Southern Fabricating
and Machining

Fabricating, Custom Machining

General Repairs & Sandblasting

Royalton, Illinois 62983
Phone 618-984-2212 or 984-2012 after 4:00
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GUY SMITH JOE HAWKINS
PRESIDENT SALES REPRESENTATIVE

WE SA Y: THANKS TO ALL OF OUR ILLINOIS MINING FRIENDS

TRUCK & MINE

SUPPLY, Inc.
"Service Is Our Purpose-

Quality Our Business"

SERVING SINCE 1961

Contractors Mining Industrial

Fleets Hardware Farm Implement
* PICK OUR BRANDS •

Custom REPAIR SERVICE:

Manufacturing of Lincoln

Hydraulic Hose Assemblies Alemite
_ ... _ , Duff Norton
For All Types of

Steam Jenny
Industries & Equipment

PROOF TESTED

72" SLABS OF CONVEYOR BELT IN EVANSVILLE STOCK
WE CUT TO YOUR DESIRED WIDTH & LENGTH. SEALING THE EDGES

* Fivo Warehouses to Serve You

• Inquire About Our Daily Truck Service

11 S. Kentucky Ave. at Division
Drawer 4438

EVANSVILLE, IND. 47711
Telephone (812) 464-3901

(800) 742-3672 - For Indiana Only
(800) 457-3228 - For III., Ky., Mich., Term.,

W. Pa., W. Va., Wise., Ohio, Mo.
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JACK KENNEDY
STEEL STOPPINGS AND MAN DOORS

OUR GALVANIZED STEEL STOPPINGS
ERECT EASILY, CONFORM TO ANY COAL
SEAM AND SELF ADJUSTTO HEAVING.

PR02-

JACK KENNEDY
METAL PRODUCTS & BUILDINGS, IN(

P O BOX 38
TAYLORVILLE, ILLINOIS 62568



METAL PRODUCTS
AND BUILDINGS

STEEL MAN DOORS
FOR MASONRY BLOCK AND SOLID

WOOD BLOCK STOPPINGS

MP-805S

WE MAKE 21 DIFFERENT STEEL MAN
DOORS FOR STEEL AND MASONARY
STOPPINGS THAT ARE UNAFFECTED
BY BINDING OR TWISTING.

PHONE:
(217)287-7231
(217)824-8813
(217)824-8060

££$3

prc£-



Today you have to prove
you're blasting safely

VME Soundtector™ VME Velocity
Recorders

(3types) _lj\

VME seismic and sound monitoring in
struments represent 40+ years of ex
perience. The records they produce pro
vide legal evidence that can help protect
you from problems with government en
vironmental regulationsand unwarranted
damage claims. These instruments arc
available for lease or sale and can be
operated bv your own personnel. VMK's
12-pagc brochure. THE SENTINEL, tells

«±» A Member ol the.Nilro Nobel Gtoop

fll
—••i.

5P&

Here's how to prove it
you more about them . . . and about
VME's broad range of sound and seismic
consultingservices and related products.
Order your copy today. Or contact us
directly.

VME-NITRO CONSULT INC.
America's most experienced
seismological engineeting firm
8707 Skokie Boulevard. Skokie. IL60077
(3121328-0400 • TWX 910-223-0801

VIV

PAUL WEIR COMPANY
Established 1936

Mining Engineers and Geologists

Specialists in Coal and Lignite

Reserves — Appraisals — Economics

Combustion and Utilization

20 N. Wacker Drive Chicago, Illinois 60606
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| P** General—Uniroyal—Michelin

13th & BROADWAY

MT. VERNON, ILLINOIS 62864

618-242-6400

SPECIALISTS IN FLUID POWER,
POWER TRANSMISSION

AND PUMP APPLICATION ENGINEERING

FLUID POWER — Denison, Rex Roth, Westinghouso 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 6227 Coffman Road
Terra Haute, IN 47802 Evansville, IN 47711 Indianapolis, IN 46268

812-232-0156 812-425-1333 317-293-3220
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FOR BASIC INDUSTRY-SINCE 1916

IPW

BIG j

LITTLE PUMPS
FOR

COAL PLANTS

BARRETT, HAENUENS& COMPANY
HAZLETON, B4.18201 U.S.A.

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 (3121 331-3040

14
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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
magneticequipmentproblems. 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.

- N

mwniiM

.

HBftll
JMBTBY

Bulletin 99 E — gives you a
complete overviow of
Stearns wide variety of
magnets and systems, and
associated sorvicos.

•
« * '« r • * '•

)
•

Bulletin 1034 — features

suspended separation
magnets with tremendous
magnetic pull on ferrous
material over conveyors,
feeders, chutes, screens.

Bulletin 1042A - Type "LD"
drum stylo electromagnets tor
heavy industrial use, explains
construction, principles of
operation and applications.

pm(QH [
MTWCxniCWMIflttHrM

Bulletin 2016 — covers Stearns

ceramic wet drum magnetic
separators proven m hundreds
of applications in heavy media
plants.

Bulletin 1025 — discusses

Stearns permanent ceramic
magnet pulleys—guaranteed
permanently magnetic for
lifetime removal of tramp iron.

CALL

(414)769-8000
or

write for free

Stearns

pamphlets

steams magnetics inc.
a subsidiary of Magnetics International. Inc.

6001 S. General Avenue • Cudahy, Wisconsin 53110 • Phone: (414) 769-8000

16



A Company's
Responsibilities

Today, American companies have to assume more
responsibilities than ever before. 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. After all, this is
our country, too.

* CONTINENTAL CONVEYOR

P O Bo« ACO Wr*o«J Atttwna i550i • MS Aiff»A92

World s largos' manulacturer of conveyo! idlors
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ENERGY MANAGEMENT:
make J your one source.

600 SOUTH TAYLOR AVE.

ST. LOUIS, MO. 63110

Phone: 531-4700

2424 N. MAIN

EAST PEORIA, IL. 61611

Phone: 694-4281

405 N. MAC ARTHUR BLVD

SPRINGFIELD, IL. 62702

Phone: 787-1680

*Pm^«lly?

j*k&

^TY" Everything electrical
for energy management.

Marathon Industries Inc.
Box 551

Madisonville, KY. 42431
Phone: (502) 821-4230

Box 391

Montgomery, W. Va. 25136
Phone: (304) 442-2478

1110 Casey St. • Mt. Vernon, IL 62864
Phone: (618) 242-2860

Stephens-Keller Replacement Parts
W. Va. Mine Service Replacement Parts

Kersey Mfg. Co.
Ansul Systems & Fire Extinguishers

Hatfield Cable

Kennametal Bits

G. E. Resin

Carboloy Mining Tools
Ensign Electric Co.

Raychem Splices

"Save Your Money - Bit By Bit"



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

tkudc ficadbu &wfixxL
Company.

PARTS • SUPPLIES • EQUIPMENT

for TRUCKS • BUSSES • TRAILERS

1559 So. Wabash Ave. Phone

CHICAGO, ILL. 60605 (312) 427-3788
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_ . CALL TOLL FREE:
UI 800-325-3882

MO ONLY CALL COLLECT:
314/429-3131

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 —

PATTIN-MARION
DIV. OF THE EASTERN COMPANY

MARION, ILLINOIS

Phone (618) 997-2393

Manufacturers of Expansion Shells

Mine Roof Bolts and Mine Roof Plates
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E)TM I TABOR MACHINE

The Vibrating People"

MANUFACTURERS OF VIBRATING SCREENS AND RE

PLACEMENT PARTS FOR ALL TYPES OF VIBRATING

SCREENS.

James M. Fox
618-242-1048

Box 3037, Blucwoll Station
Blucfield, W. Va. 24701

304-327-2431

Available in both ferrous and non-ferrous!

BRASS & ALUMINUM COMPANY

*VtncenL
SCREW & BOLT COMPANY

AUGUSTA, GA. 30903

P.O. BOX 1966
A/C 404-722-7715

WATS 800-241-3004

GREEN BAY, WISCONSIN 54304
970 ASHWAU8ENON STREET

ST. LOUIS. MISSOURI 83177
2150 SOUTH 69TH STREET

P.O BOX 7138
A/C 314 645-1600

WATS 800-392-4727 (MOI

WATS 800-325-3194 (OUT STATEI

MINNEAPOLIS, MINNESOTA 55414
724-24TH AVE. S.E.
A/C 812-378-1131

WATS 800-562-1202 IMN)
WATS 800-328-7772 (OUT STATEI

LITTLE ROCK. ARKANSAS 72208
8909 FOURCHE DAM PIKE ROAD
A/C 501-374-6081

WATS 800-482-9814 (ARK)

WATS 800-843-9764 (OUT STATE)

CEDAR RAPIDS. IOWA 52402

IIOO SHAVER ROAD N.E.
A/C 319-3Sfr«2S1

WATS 800-332-5471

CHARLOTTE, NORTH CAROLINA 28206

527 ATANDO AVE.

A/C 704-372-9900

WATS 800-432-8238 (NCI

WATS 800-438-8914 (OUT STATE)

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!
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Because your
company digs coal,
you'll dig COAL AGE

Take 3 FREE'BITES'
to prove it ^g&f&if&i.

And accept this
152-page

PLANBOOK OF
COAL MINING

in the bargain!

The 34 articles in this 152 page
planbook were specially selected
from recent issues of Coal Age.
You can put them right to work to
PRODUCE MORE COAL, IM
PROVE SAFETY, OPERATE
MORE EFFICIENTLY. AVOID
BREAKDOWNS, IMPROVE MAIN
TENANCE and SLASH

DOWNTIME.

The 12 monthly issues of Coal
Age...some 3.000 pages during
the year...will continue to bring
you fast-reading, well-illustrated re
ports on the advance technology,

COAL AGE

unusual methods, new equipment,
innovative ideas used by large and
small progressive companies to
raise output and lick tough operat
ing conditions.

Subscribe today, call TOLL FREE
800/345-8501. Pennsylvania resi
dents call 1-800/662-5180. A one
year subscription is just S18. If the
first 3 issues you receive fail to
convince you that Coal Age is
worth far more than S1.50 a month,
tell us and we'll refund your
money... and you keep the three
issues free-of-charge. In any case,
the planbook is yours to keep.

1221 Avenue oltheAmericas, New York. New York 10020 1111111
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Quality
In dragline wear parts

At Columbia Steel, we
specialize incast alloysteel
replacement parts. So when we
make wear parts for your
dragline, we do more than
duplicate the previous item.

First, our experienced field
representatives and product
engineering staff are available
to examine your wear patterns
regularly. Whether your current
problem is premature
breakage, localized wear, or
lightweight design, we'll work to
create a longer lasting part—at
competitive prices.

Columbia
I STEEL CASTING CO. INC.

Computerized spectrographicanalysis, top, lets us
precisely control metal composition. Columbia

SteelProduct Engineers, above,review dragline
parts' wear tendencies, revising designs to
eliminateproblem areas and to gain maximum
ifeand metalutilization. Our skilled pattern
makers, left, then translate the drawings into
highly accurate patterns.

For more information, call (503)
286-0685 or write to P.O. Box 03095,

Portland, Oregon 97203, for your free
Hard Line coal decal plus our

'; complete dragline parts brochure,
illustrating Hoist and Drag Rope
Sockets and Wedges, Hoist

Equalizers, Links, Clevises, Anchor
Plates, Lower Spreaders, Wing

Shrouds, Chain, Hitch Plates, Bucket
Wear Plates and more.
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When the job is so important
you want our reputation
on the line... — *
please be su
our name is o

the package.

Primacord

If it isn't, the contents can't be
genuine Primacord Detonating Cord by Ensign Bickford

Primacord

prsi



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

MANUFACTURING COMPANY

PROPELLER WALL FANS
GRAVITY ROOF VENTS

POWER ROOF VENTS
WALL LOUVRES

INDUSTRIAL

PRODUCTS

Manufacturers Representative

4650 WEST 120TH STREET • ALSIP. ILLINOIS 60658

312-371-2260
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wire cloth
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XQXOX

Revolutionary
wire cloths
by Durex

Want to see someone recover,
profitably, 75% of his waste pile by
rescreening?

• Want to see someone increase
production 250% and eliminate the
need for heated screen surfaces?

• Easily tensioned
• Easily installed
• Allows for quick changeover

(Less downtime decreases the cost
per ton.)

• Significantly reduces blinding
problems

Working To Be The Best-Not The Biggest^

DUREX PRODUCTS, INC

Luck. Wise. 54853 715-472-2111 Windljll. IikI. 46076 317-945 7801

Phone 312/326-5822

EDWARD FISCHER
COMPANY, INC.

HYDRAULIC-PNEUMATIC

LUBRICATING DEVICES AND EQUIPMENT
HOSE ASSEMBLIES, FITTINGS AND ADAPTERS

126
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Frontier-Kemper
Constructors

"Excellence in

Underground Construction"

Shaft Sinking and Equipping-Mine Development

Raise Boring-Tunneling-Drifting

Slopes and Declines-Turnkey Mine Construction
Special Underground Structures

Groundfreezing For Mine Applications

— Terra Freeze Division —

Civil Works Ground Freezing and Stabilization

We are Specialists in Underground,
Mine-Related Construction, Our Only Business.

Headquarters

1695 Allen Road

Evansville, Indiana 47712
812-426-2741

Western Office

8100 Ralston Road, Suite 231
Arvada, Colorado 80002

303-420-1993
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• 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 9307

ST. LOUIS, MO 63117

314-781-2704
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JAKE'S TIRE COMPANY

/55> \ 9V, TIRE J \
ja£

UNIRDYAL

ft

w
*

¥\ * B
*

Servicing
Underground and
Surface Coal Mines

in the Tri-State Area.

See Us for All Your

TYR-FIL Needs.

* *

*

* / *

Harrisburg, III.
618-253-7250

^ Marion, III.
618-997-6307

Benton, III.
618-439-3159

Marissa, III.
618-295-2301

Mattoon, III.
217-235-5669

Canton, III.
309-647-0823

Tamaroa, III.
618-469-3621

Terre Haute, Ind.
812-232-1351

Boonville, Ind.
812-897-3184

Wheatland, Ind.
812-321-5262
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If you plantobe in the
mining business tomorrow,
callustoday.
When itcomes
to insurance,
come to
the leader.

222 South Riverside, Chicago, Illinois 60606, (312) 648-6000

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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Reaco
Battery Service Corporation

Service Center One

Rt 1 • Highway 37 South
Johnston City, IL 62951

618/983-6221

FOR ALL MINING REQUIREMENTS
• All shapes, rounds, tubing and flat rolled products...

including hi-tensile, T-1 and carbon steel.

• Prompt service when you need it.

• Stock lengths or cut to size AND complete fabrication.

IRON & STEEL
CORPORATION

600 East Athlone Ave.,St.Louis,Mo.63147 ._ ., qqq nonn
Member of the Association of Steel Distributors \ O l*r I OOJ-UDUU
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Xtek research

"squeezes
secrets from

hardened steel

to provide new products . . . to reduce your costs
TSP hardened products, resulting from knowledge gained through Xtek research, have
a world-renowned reputation for strength and resistance to wear. Where substituted for
competitive parts that fail through wear
and breakage, they provide our customers
savings in material and time amounting
to thousands of dollars annually. TSP
products for the mining industry include _
wheels, axles, bushings, sprockets, shafts. Xlek ItlC
walking pinions, cab rollers, cat drive 211 Township Avenue
clutches, conveyor rolls, all types of gear- Cincinnati.Ohio 45216 USA
ing and many others. Some weigh as (513)242-1111
much as 60,000 lbs. Formerly The ToolSleel Gear &Pinion Company

>X«ek

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

WEDGE WIRE CORPORATION

Wellington, Ohio

-independent Hexing action.
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TIDEWATER
SUPPLY
COMPANY

P.O. BOX 260. GREENVILLE. KENTUCKY 42345 • Phone:502-338-1330

SCHLITT SUPPLY COMPANY

Your Central Illinois Industrial Distributor for

HAND TOOLS

Channellock, Crescent, Williams
Vise Grip, Wiss, Stanley
H.K. Porter - 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

Alcmite 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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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.

ftliCO
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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BRAKE

SUPPLY

HYDRAULICS • PNEUMATICS

LUBE EQUIPMENT • CLUTCHES

BRAKES • DRIVELINES • 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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The Hatfield Boys Have Sot You Covered...
With a full line of High Voltage Shovel, Mine Power Feeder
Cable and 600V Trailing Cable

Hatfield maintains the best darn mining cable inventory any
where. Chances are we can satisfy your needs out of stock

So call one of the Hatfield Boys:

HERMAN FOX

502-821-1751

SPIKE SCHONTHAL

312-433-0776

VIRGIL EARLY

618-625-5295

rrK HATFIELD
MuimjiM MINING PRODUCTS

CONTINENTAL COPPER & STEEL INDUSTRIES, INC.
Mining Products Divison/12 Commerce Dr., Cranford, New Jersey 07016
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BRODERICK&BASCOM
has the wire rope, mining specialists
and capability to set new records at
your mine. One call gets it all!
Major mining companies recognize Broderick &
Bascom as the leading manufacturer of large diam
eter, high performance wire rope. There are four
solid reasons why POWERSTEEL® and YELLOW
STRAND'" work better, harder and longeron your
equipment.

1. Over 95 years of wire rope specialization and
craftsmanship.
Intensive design/engineering/manufacturing
capabilities through six-inch diameter ropes.
Experienced field application specialists
available any time.
Special mining rope plant in Sedalia, Mis
souri — service-minded warehouses and 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 85301/818-827-3131
A Subsidiary ot Keystone Consolidated Industries. Inc.

2.

3.

4.



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 to R&Sfor their coal preparation
and bulk materials handling systems. The reason? Operators know they
can trust the profitability andreliability of R&SValue Planned systems.
Planning a new or up-graded preparation plant or materials handling
facility? Check with the leader. Check with Roberts &SchaeferCompany.

ROBERTS & SCH^E

120 South Riverside Plaza, Chicago, Illinois 60606
946 Union Trust Building. Pittsburgh, Pennsylvania 15219

140 West 2100 South, Salt Lake City, Utah 84115



What does L.B.Foster
supply to rail users?

That's because L B. Foster Company
can provide a rail. Or a railroad. Or
anything in between.

In fact, L. B, Foster is the country's
leading one-stop shop for rail, track-
work, rail accessories and tools. We
manufacture frogs, switches, turnouts
and pressure treated en -s ties.

Beyond all this, we pn de
industrial users with a tra inspec
tion service. Trained expe. s work
with users to maintain installations,
then provide the know-how and the
inventory to keep the railroad in
working shape.

And if there's a need for replace
ment or repair parts, they're available

iverything.
fast from any of Foster's coast-to-
coast stocking locations.

If you're an industrial rail user,
there's a lot more you ought to know
about L B. Foster. Write for the
latest information about rail and rail
products and our track inspection
program.

Then you'll see we do supply
everything.

Write or call: L. B. Foster Company.
Foster Building, 1516 S.Brentwood
Blvd.. St. Louis MO 63144. (314)
968-1100.
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ENGINEERED

fMARCOj
PRODUCTS

TUBULAR FRAME BELT CONVEYORS

NON-ELEVATING RADIAL STACKERS

ELEVATING RADIAL CONVEYORS

STATIONARY STOCKPILING CONVEYORS

WIRE ROPE CONVEYORS

PORTABLE CONVEYORS AND SCREENING PLANTS

"LONG CENTER" FOLDABLE PORTABLE CONVEYORS

BELT FEEDERS

SOLID AND SELF-CLEANING CONVEYOR PULLEYS

RAIL, TRUCK AND END-LOADER HOPPERS

MANUAL AND AIR-ELECTRIC CONTROL GATES

COMPLETE STOCKPILING AND RECLAIMING SYSTEMS

( MARCO) onveyor Specialists

E.F. MARSH ENGINEERING COMPANY
1400 HANLEY INDUSTRIAL CDURT

ST. LOUIS, MISSOURI 63144

(3141 9SB-4700
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FOR MAXIMUM ASH

AND SULFUR REMOVAL

AT

MINIMUM COST

USE

DEISTER TABLES

Tke«3W@$® "88"

DIAGONAL-DECK COAL WASHING TABLE

The Deister Concentrator Co., Inc.
941 Glasgow Ave. Fort Wayne, Ind. 46801
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Krebs Cyclones
for lowest:

Your coal washing costs can be
reduced with Krebs Cyclones because of:

Krebs Cyclones are sectionalized and
have field-replaceable liners.

Krebs' involuted Typical teed entry
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 for more information.

KREBS
ENGINEERS

1205 Chrysler Drive
Menlo Park, CA. 94025
(415) 325-0751 Telex 34-8403
Cable: Krebsengrs-Menlo Park

143



Hendrick screens
for all screening applications
PERFORATED
SCREEN PLATE

RUBBER-CLAD
SCREEN PLATE

PROFILE WIRE AND BAR HENDRICK URETHANE SCREENS

sttv^
, cOi

'8^
i ;;:""

IP
Hendrick has the screening media to fit almost all screening equipment
and applications. From mild steel to sophisticated hardened steel alloys
such as Jalioy and Hendrick "H2L". you can depend on Hendrick to
give you screens which are long-lasting andcost-effective. Write for our
illustrative literature on your mining application.

lilM'liliTt
Profile Screen Plant: Hendrick Screen Co.. P.O. Box 369, 2942 Medley Road.

Owensboro. Kentucky 42301, Telephone: (502) 685-5138.
Perforating Plant: Hendrick Manufacturing Company, 7th Avenue &Clidco Drive.

Carbondale. Pennsylvania 18407,Telephone: (717) 282-1010.
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SHOPS IN:

Bolt, W. Va. Shinnston, W. Va. Greensburg, Pa.

Glennwood Springs, Colo.

J. C. AND COMMERCIAL

HYDRAULICS INDUSTRIES, INC.

WHEATCROFT, KY.

PHONES: 664-2255—664-2136—821-7850

A Complete Machine Shop

and

Complete Rebuilding

of Mine Equipment
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W. F. BILL KIRK

Sales Manager Ky. Division

PHONE 667-5445



CHALLENGE MARTIN
ENGINEERING
to solve your toughest
material flow problems

Martin's two-stage TRAC-
MOUNT«belt cleaner system,
keeps belts clean with one
man maintenance. The Trac-
Mount system uses a Doctor
blade to remove 90% of the
carryback material. A second
cleaner with multibladed
Torsion Arms skims off even
the stickiest material. This
means a more productive
conveyor and no downtime
for maintenance.

Martin's BIG BLASTER® air
cannons break up and aerate
stubborn material that is
bridged, ratholed or clinging
to the container walls. Cleans
material build-up under
screens, in chutes, and at
conveyor transfer points.
Sudden powerful release of
air directly into the material
causes it to flow freely.

Martin TRAC-MOUNT®
skirtboard eliminates material
spillage from conveyor
transfer points. Individual 6"
rubber blocks adjust with the
tap of a hammer. Dove tailed
ends provide a continuous
seal no matter how long the
installation. State of the Art in
sealing systems for belt
conveyors.

Martin also a complete line of pneumatic electric and hydraulic
vibrators for every material flow problem

Chicago Vibrator Products, Inc. S &S Distributors
8200 Archer Ave., Willow Springs, IL 60480 Farina, IL 62838
(312) 833-9600 <618> 245-6476

Your Martin Engineering distributors in Illinois
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11111/11/

STRAEFFER
Sales & Service, Inc.

PUMPS, WATER &
SEWAGE SYSTEMS

Aultman Piston Pumps
Now Available

Evansville, Indiana - 812/476-3075

For complete hydraulic
repair service.

Tri- State Maintenance

and Repair

Complete repair, monitoring and testing facili
ty coming soon to this area.

Hydraulic Exchange components now avail
able through Fairmont Supply in Mt. Vernon, Il
linois.

618/244-5344
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Metal •Polyurethane •Rubber
Screen Sections _ w« make ihem a
for all makes of vibrating screens. They size
over 300 different materials — from line
powders tocoarsest aggregates in wet or dry-
applications. Metal screen sections are
available in all standard meshes and metals.
OurTyrethane' screen sections have extend
ed screen life from 10 to 40 times in actual
applications. Another outstanding performer
is Tufdtira '-'rubber screen sections which are
available in 5 standard patterns. Profile and
perforated decks are available, too.

C-E Tyler, home of famous Ton-Cap
and Ty-Rod' screen sections, puisover 100
years experience intoevery weave. Specifica
tions arc exactly right for the job —
washing, dewatering and sizing.

Send for screen section data. And ask
about usingour screen lab, too. if you have
a screening problem. \V. S. Tyler, Incor
porated, Combustion Engineering, Inc., 8200
Tyler Blvd.. Mentor, Ohio 44060.
(216) 255-9131 — Local Office: 415 W. Golf
Rd.. Arlington His.. Illinois 60005
(312)364-5661

^S= TYLER
CCWHUSIiOUlVJ'*Il">'*"< INC

Cover your
screens

all ways?
THAT
MEANS
TYLER!
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FOR OVER 100 YEARS MINERS
---•••• HAVE TAKEN APICK,ASHOVEl AND CONOCO : "

PRODUCTS DOWN IN THE MINES. C '-

It meant long hours and back-breaking work. But thecoal these miners
brought out of the earth and into homes and factories meant future
growth toa developing Illinois region. For over 100 years,Conoco has
helped areas like Illinois grow by supplying lubricants and petroleum
products so critical to the mining industry.Today, we continue ourwork
as a major supplier of hydraulic fluids, fleet oils, greases and gear oils.
We're proud of our long association with miners. And we lookforward
to many more years keeping coal in the limelight of energy resources.

(conoco)
Hottest Brand Going

CONTACT YOUR NTAREST CONOCO ACCOUNT MANAGER. ST IOUIS. MISSOURI: LARRY NORRIS.

1314]567-6825,EVANSVII1 E.INDIANA DICKRHOADES.(812)476-1777
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Congratulations
Illinois Mining institute

The American
Mine Door company

Canton, Ohio

Represented
in the Illinois Area By

The w. M. Hales Company

west Frankfort - Hillsboro - Danville
Madisonville, Kentucky

lauaa

Write today lor our

catalog, or "Idea Book."
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BIXBY-ZIMMER
ENGINEERING CO.
961 Abingdon SI., Galesburg, Illinois 61401

Phone 309/342-5154



M. A. T. INDUSTRIES, INC,

MANUFACTURERS & REBUILDERS

OF MINE MACHINERY

MAT IMDUSTRIES

P. O. BOX A5A

WEST FRANKFORT. ILLINOIS 62896

R. BURTON MELVIN, Chairman of the Board

RICHARD E. MELVIN, President

DAN L. MELVIN, Secretary-Treasurer

MICHAEL J. AMOROSO, Vice President of Engineering
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IE
SPADS

SPAD DRIVERS

CABLE HANGERS

SINCE • 1947

AMERICAN MINE SUPPLY COMPANY

404 FRICK BUILDING, PITTSBURGH, PA. IS219

I.
(412) 281-7979

j|

ALLEN & GARCIA COMPANY
Organized April, 1911

Consulting & Constructing Engineers

332 S. Michigan Avenue

CHICAGO, ILLINOIS 60604
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Holds the Key
to Mining Success

Dependable, Efficient,

Mining Machines!

MARION POWER SHOVEL DIVISION • DRESSER INDUSTRIES. INC.

617 West Center Street • P.O. Box 505 • Marion, Ohio 43302
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Everytime you place an order for Carmet coal
mining tools you expect to get lop quality. And
on-time delivery.

But you can also expect something extra —
first-rate service from our plant and field
people. Service thai involves not only technical
assistance, but someone you can count on to
help you gel maximum production for your
tool dollar.

Just one more reason Carmet is a valued

supplier to those operators who know that
quality products and strong back up can reduce
downtime, boost tonnage.

Eor longwall and continuous mining, roof
bolting and augering, call your local Carmet
Distributor. Or contact Carmet, P.O. Box 312,
Kings Mountain, North Carolina 28086. Phone
(704) 739-4556.

CARMET
An Allegheny tud/um Industries Company

Cuttin' a blue streak.
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GREAT for BIG JOBS
The ALL WHEEL DRIVE -6x6

The truck totally designed
for off-the-road work.

FOR:

* Fuel & water trucks

* Lube vans

*AN-F0 and powder
* Hydro-seeding
* Cranes & drills

* Set-out tractors

♦Mechanics& manhaul

Memphis Equipment produces a complete
line of Armytrucks — Reo Studebaker 2' 2ton
"Eager Beaver"— GMC 2'2 ton Hydramatics
and our own GMC "Loadlugger" model, the
Kaiser-Jeep M-715 1% ton 4x4. Mack-
Diamond T-IHC Kaiser Jeep M"M" Series
5-ton 6 x 6s— both gas and military diesel—
or factory new DETROIT DIESEL 6- 71
repowers.

Our standard accessory group comes on
most models and includes West Coast

mirrors, heater & defrosters, cab lights,
back-up alarm, turn signals w/4-way flasher,
air horn, mud flaps, fire extinguisher and
CUSTOM PAINTING Delivered subject to your
approval and with our six (6) month warranty

More yet! Our M123Model6x 6 isa 10-ton
all-wheel drive. 300 HP Cummins Diesel and

9W wide!

>uj- k>; iM.-

Our "Newest Addition" M-715

Kaiser-Jeep VM ton 4x4
The NEWEST member of Memphis
Equipment's family of all-wheel
drive trucks.

MEMPHIS EQUIPMENT
MAIN OFFICE: P.O. Box 99• Memphis. TN. 38101 • 901/774-0600
Allegheny Branch: 821 Lincoln Way W. • Chambersburg. PA 17201 • 717/263-4194
"The Nation's LargestArmy Truck &Parts Dealer"
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• more surface mines buy

PYRAMID PARTS
because they offer...

...O.E. quality
and unbeatable value

Made to O.E, Factory specs-Every PYRAVD PART is guaranteed to meet ot exceed the O.E. Fcctory
specifications ot design, malonal and dimension They replace, interchange with and Intermixwith
OEM parts

Proven Performance-The reliability ot PYRAMID PARTS has been demonstrated in o constantlygrowing
number ot mines operating BUCYRUS-ERIE. MARION, P&H and GARDNER-DENVER snovels and drills
since 1973.

A Unique Supplier-Parts is our only business. As the largest manufacturer ol "non-original" crawler and
popular wear parts lor shovels, cranes and drills,PYRAMID PARTS is Iho PRIMARY SOURCEof O E.Quality
parts for more and more equipment operators and owners.

Prolessional service—Prompt, personal service and quick ports deliveries tram parts depots located in
Cleveland. OH, Denver. CO, Hibbing, MN and Portland, OR

Guaranteed quality, proven reliabilityand competitive prices make PYRAMID PARTS an exceptional buy.
We invite comparison.

Call our number first:

(216) 231-6900

PYR KMID PARTS
• •- - - • •"- 0« •" . I

3000 E.87th Street • Cleveland. Ohio rt<l10rt
Phone (216) 231-6900 • Telex 980734
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T-l PLATE

STRUCTURALS

EXPANDED METALS

COLD FINISHED BARS

PIPE, TUBING AND GRATING

CALL SHELBY STEEL . . .
You'll have it the way you want it, when you want it.

T-/-/E //VX/Envr/VE PEOPI-E

SHELBY STEEL, IMG.
EVANSVILLE DIVISION

I 100 Pennsylvania Evansville. IN 47708 812-425-51
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Milinijilctiirrrx ItcprcMcnt'illvcH
tinrf DUlributOtH

U L M E R

c quipment Company

1554 FENPARK DPIVE

FENTON. MISSOURI 63026

(AREA CODE 314) 343-4605

TELEX 44-2412

VALVES FOR THE COAL MINING INDUSTRY BY

DEZURIK

Knife Gates

SERIES L — mine water and slurries

SERIES C — dry solids and slurries

Butterflys

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

Eccentric Plugs

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

CALL US FOR ALL YOUR VALVE NEEDS

ST. LOUIS STOCK

Also representing:
WRIGHT AUSTIN CO. Entrainment separators and traps
PETTIBONE PUMPS Diamond Alloy for abrasive materials
OPW PRODUCTS Products for fluid handling
GENERAL RUBBER CORP. Rubber and teflon expansion joints.
CHAS BAILEY CO. Strainers and check valves
SELLERS INJECTOR High pressure hot water cleaning devices,
tank cleaners

WATER AND WASTE EQUIPMENT AND DESIGN



Hydrocyclone
slurry feed for coal
preparation plants

"Not much iron
to throw away!"
"Warman ni-hard liners
wear down so slowly and
evenly that when we have
to change, there's not
much iron left. One Warman
12/10 FAM pump feeds 10
hydrocyclones processing
VimmxO coal at a rate of
4000 USGPM and 80 TPH.
This pump has gone 24,000
hours with no maintenance
or replacement parts over a
4-year period. That's quite
a performance record!"

Gil Brust
Plant Superintendent
Kaiser Resources
Sparwood, B.C.

Warman 12/10 FAM ease of maintenance features

• Through-bolt design • Minimum number of casing
bolts • Zinc-plated or stainless steel nuts and bolts
• Slip-fit shaft sleeve • Cartridge-type shaft and bearing
assembly • Cast-in impeller threads • Shaft release
collar on large models • Liners are positively attached

WtmO*/

Write lor a free fully-illustrated
Warman slurry pump catalog.

WARMAN
INTERNATIONAL, INC.
P.O. Box 7610, Madison, Wl 53707 9BSm _
608-221-2261 •BSSa-s—•*
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PLM
for High Voltage Cable Couplers

eX-CELLS/y,

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 application in surface
and underground mining and portable high voltage power cable applications.
415-515 couplers give superior electrical and mechanical protection.
Quik-Thread pdsitive 2'h turn coupling collar eliminates mating problems
and makes sate. fast, easy connection

• Watertight Construction • Corrosion Rosistant Aluminum Alloy
• Positivo Built-in "First Mako Last Break" Ground Connection

• Line or Equipment Mount Typos • Ground Check Circuit Contacts

ELECTRICAL CHARACTER STICS

No Compound With Compound
Maximum Voltage Phaso-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
15 Minute Dry Withstand DC 65.0 kV aver... . 75.0 kV aver
Corona Extinction Level 7.5kVrms .. . . U.OkVrms

75.0 kV crest.. . 95.0 kV crest
All tests per IEEE Standard 48-1963

Ask for
Bulletin 894-879

ADALET-PLM
Enorgy related products
4001 West 150 th Street. Cleveland. Ohio 44135
Phono 216/267-9000

DIVISION 0F *ME SCOTT f, FET2EH COMPANY T
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"SERVING INDUSTRY OVER A CENTURY"

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
1400 N. 7th • P.O. Box 171 • St. Louis, MO 63166

Telephone 314/ 231-3050

Decatur, IL Phone: 217/429-5460 Springfield, MO Phone: 417/831-0576
Kansas City, MO Phone: 816/241-0721
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The System
Mine development time Is shorter with ZMDS

...the Zokor Mine Development System designed and engineered
by seasoned worldwide professionals, and approved by
Internationally-recognized regulatory bodies.

Respond to various cross-sections with this
versatile Multi-Job System. In a wide variety of ground conditions,
zmds operates more effectively...and Is adaptable to various
tunnel diameters from as small as 10 ft (3 m.) to as great as 21 ft
(6.5 m.l. Rated breakout force at minimum Is from 60 tons
(permissible) to 90 tons (non permissible) with faster excavating
speeds.

improve your time and profit opportunities
with ZMDS. Write or call today, and ask for our product literature,
prices and delivery terms.

We Invite Inquiry and encourage comparison.

CORE PACKAGE

ROCK EXCAVATOR
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GROUND CONTROL SUPPORT UNITS

SHRINK SHIELD

ROOF SUPPORT UNITS

: ;@ec©i.
world Headquarters
1470 North Farnsworth Ave.

Aurora, Illinois 60S07 USA
Tel 512,'851-8000
Tlx 720496 ZOKOR
SuDsldlarles and omer manufacturing
facilities in U.K. and Brazil.



Woodward-Clyde
Consultants

is active in

• Feasibility studies • Property evaluation
> Siting studies • Mineral exploration

Hydrology -dewatering and water supply
Minegeology • PermitApplication
Mine design —surface and underground
Environmental impact statements
Geotechnical studies • Foundation design
Finite e/ement stress evaluation

- Slope stability analysis
Waste disposal • Tailing dam design
Water storage dam design

i Reclamation Plans

Our staff of over 1100 skilled personnel can
provide these and other related services for
your mining properties. Please ask us for any
assistance in these areas. Contact the mining
division in our Mattoon office, Denver office
or call any of our other offices.

Mattoon (217) 235-1616

Denver (303) 573-7882

San Francisco (415) 956-7070

Overland Park, KS (913) 432-4242
Houston (7131 688-9111
Plymouth Meeting (215) 825-3000
Plus 20 other offices in the U.S.

WOODWARD-CLYDE CONSULTANTS

CONSULTING ENGINEERS. GEOLOGISTS

AND ENVIRONMENTAL SCIENTISTS
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STEELITE Building Panels
Providing Long Term Protection

For Mining and Industry
Steelite's superior quality panels provide you a choice of
materials and finishes to meet your needs for building con
struction. The result is modern, long-lasting building enclo
sures that combine attractive appearance with durability and
low maintenance costs.

Extra-long lengths for continuous span installation provide
'one-piece reach' from ridge to eave, from eave to ground.
Precision formed corrugated or ribbed sheeting, in easy to
handle 'arm-span' widths lays smoothly, aligns quickly for
fast assembly and erection. Fast up—fast in.

• RIBBED OR CORRUGATED PROFILES
• PRECISION-ROLLED LONG LENGTHS • CUSTOM CUT

• ECONO-LUX Daylighting panels of modified acrylic, glass-fiber
reinforced. Profiles to match metal panels.

Call or write for new catalog.

I STEELITE, Inc.
1010 OHIO RIVER BLVD. • PITTSBURGH, PA. 15202

Telephone: 412/734-2600
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Forbeltingandhosethat meet

MineFlexl
single-unit belting

for tension ratings
up to 550 piw.

MineFlex II
double-unit belting

for tension ratings
up to 1500 piw.

Underground miningdemands the toughest
conveyorhelting 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

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.
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yourneeds,look toUniroyal

The full Uniroyal line
gives youthe best value
for your hosedollar!

P-1174RoyalFlex
MSHA Mine Safety Hose
A fire-resistant, lightweight, flexible,
softwali water discharge hose designed
for underground mining service. Resists
abrasion, gouging, chemical fumes, mil
dew, mine acids, alkalis and oils. Retains
characteristics at temperatures of -20°F
(-29°C) to -180=F (82°C). Meets require
ments of MSHA Schedule 2-G.

P-1025 High Pressure
MSHA Mine Hose

Anextra-high pressure water discharge
hose designed for mining use. Meets
MSHA requirements 2G. Yellow abrasion,
oil and weather-resistant synthetic rubber
cover. Braided high-tensile steel wire car
cass. SBR rubber tube. % to \V* in. ID;
1000 psi working pressure.

P-1296 MSHA Rock Dusting Hose
Meets MSHA No. 2G-23 flame require
ments. Temperature range from -20°F
(-29cC)to-180'F(82°C).
Marked "Flame Resistant MSHA No 2G-
23." Ribbed blue Ozex cover. Spiral-wire-
remforced polyester fiber carcass. Blue
Ozex tube. 1Vj>to4 in. ID.

Uniroyal makes a full lineof top quality
hose for mining service, including air
hose that is resistant to gouging and
abrasion; and water suction and
discharge hose that is flexible and
long-lasting.

LOOK TO
UNIROYAL
Hose Customer Service Center:

Phone 800-821-3132

Conveyor Belting
Customer Service Center:

Phone 800-537-4483

Uniroyal Industrial Products
Middlebury, CT 06749

UNIRDYAL
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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 are cut to useable size and

metallic substances are removed 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-

Superior 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 over 42

years serving all kinds of industry

throughout the United States.

Your inquiries are invited. Adequate

samples furnished on request. Wire,

writeorcall collect... 314-421-4487.

SUSMAN WIPING MATERIALS COMPANY. INC.
420 East Do Soto Avenue

St. Louis. Missouri 63147

Manufacturers of Sterilized Wiping Cloths • New and Reclaimed Cheesecloth • Mill Ends • Remnants •Watte • Specialtie:
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Compliments

TURRIS COAL CO.

Elkhart, Illinois

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.

UlflfTT
CAR

The Wall Car & Wheel Co. P.O. Box 71 Baniesvllle. OH 43713 614 4251924

Representative: R.M. WilsonCo. 3434 MarketSi. Wheeling.WV26003 304/232-5860
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USE THE

PETTER

BLUE BOOK

Potter Offers Free Conveyor System Surveys
By Our Own Factory Trained People.
1. We will check your belting specs to assure they are the best to meet your

systems tension, load and impact requirements and you are using the
optimal cover thicknesses.

2. Idlers are inspected for proper spacing strength and design and design for
the type and amount of material being conveyed and whether the belt is
training properly.

3. Shafts and pulleys are checked to determine that they have the adequate
size to meet system tensions without deflection and end disc and hub over
stress.

4. Drives are sized to deliver H.P. required, thermal and mechanical for longest
most efficient operation.

5. Could you benefit from newer, better designed feeders, rip detection
systems, slip sequence controls, etc.?
You Can't Lose By Discussing Your Conveying Problems With Us —

Petter Is Material Handling

HENRY A. PETTER SUPPLY CO.
Box 2350 PADUCAH, KY. 42001

ILLINOIS WATS 800-626-3940

93 Years of Service

to Illinois Mines
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PENNZOIL

QUALITY LUBRICANTS

FOR

COAL MINES

HYDRAULIC AND

GEAR OILS

SPECIAL GREASES

FOR EVERY APPLICATION

Cjupreme Quality

PENNZOIL
^eLubricaO^,

Let us solve your lubrication problems.

Call or write: Pennzoil Industrial Sales

Box 808, Oil City, Pa. 16301
or Box 325, Energy, III. 62933

IL 618-997-6518 PA 814-676-2711

I7l
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INDUSTRIAL PROCESS EQUIPMENT CO. -
2812 LOCUST STREET • ST. LOUIS, MISSOURI 63103

FOR SALES ENGINEERING SERVICES CALL

314/534-3100

ECO CHEMICAL PUMPS YARWAY METERING PUMPS
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:^ TOTAL
PROCESS

° Improved recovery
° Lower processing costs
11 Increased plant productivity
n Maximum operating time
i") Reduced system maintenance NALCQ

NAUCQ CHEMICAL COMPANY
MININO AND MINERAL PROCESSING CHEMICALS

3901 BUTTERFIELD ROAD :i OAK BROOK. ILLINOIS 60531
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"Put the

STAMLER >
won the ROCK JOB...

.... because STAMLER doesn't build just 0
feeder-breaker. Wc 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 rink . . . sometimes totally

unexpected. That's why Slander develops more
pure breaker force per inch of machine height
thanany feeder-breaker on the market and that's
whythe total unit is"balanced" to |ierformunder
the toughest of mining conditions.
ASK THE MAS WHO OWSS ONE, or call us
for the facts ....

The W.R. STAMLER CORPORATION
MILLERSBURG, KENTUCKY 40348

Telephone 606/484-3431 Telex 21-8481
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Sullair of Chicago, Inc.
Industrial Sales & Service

Rotary Screw Air Compressors

• SALES

• SERVICE

• RENTALS

ASK ABOUT OUR -

Two Year & Ten Year Warranty Units
Water & Air Cooled Packages

Sullair Engine Generators

• Complete Compressed Air Systems, Components and
Installation Including Oil Free Applications

• Air Dryers — Aftercoolers — Filters

• Trade-ins Accepted

• Terms Arranged

• Lease Programs

2518 Wisconsin Ave.

Downers Grove, IL 60515
312/969-2505
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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

1515 Centre Cede

Downers Grove. Illinois 60515
Phone: 3129328200

Jolvi D. Fess. V.P. Central Rrg. Sales
DcnaH W.Martin. District Manager
Larry L Kraus. Sales Representative

Jeffrey F. Klein. Sales Representative

ST. LOUIS
La Chateau Village

Siitc 303. 10411 Clayton Road
Fronlenac. Missouri 63131

Phone: 3)41997 2320
Leonard T. Nystrcm. District Manager

Joseph R. Artimc, S3lcsRepresentative

CINCINNATI

1821 Summit Road

Cincinnati, Ohio 45222
Phone: 513/7611333

Ronald P. Orikcwski. District Manager
Dale 0. Benson. Sales Representative

CLEVELAND

5811 Canal Road

Cleveland. Ohio 44125
Phcne: 216 447 1360

Tim M Dillon. District Manager
Elmer J. Fasciano, Area Manager

DETROIT

15670 W. Ten Mile Road

Surtc 111

Soulhfield. Michgan 48075
Phone: 3135633230

Gary K.Sewed. District Manager
Franklin J. Diron. Sales Repicsenlative

©OKONITE
THE OKONITE COMPANY. RAMSEY. NEW JERSEY 07446
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MILWAUKEE

2421 North Mayfair Road
Milwaukee. Wiscocsro 53226

Phone: 4R47645H)

Robert J. Ratiay. District Manager
Lois J. Kerns. Sales Representative

PITTSBURGH
Avenue "B"

Buichet Industrial Pack

leetsdale. Pennsytrania 15056
Phone: 4127342503

Roger C. Agnelty, District Manager
Kenneth0. Benner, Sales Representative
Jack J. O'Donndl. Sales Representative



In Service To

Illinois Coal

NORFOLK AND WESTERN

RAILWAY

COMPANY

ROANOKE, VIRGINIA

and

POCAHONTAS LAND

CORPORATION

BLUEFIELD, W. VA.
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The latest in.
mine communications

from MSA:

Pager IV System.
Pager IV System is a new generation ofselective commu

nications equipment. Ideal for use in busy mine locations.
Features:
• Capability for calling individual pager stations ... reduces

minewide paging, thus increases battery lite
• Visual or audible alert .. . flashing light"gets through" in

noisy areas
• New "messagewaiting" light ... allows immediate contact

when absent personnel return to the pager station
• Easily added to existing pager systems .. . Pager IV System

uses twisted pair cable: no switchboard required
For more information, contact your local MSA mining

sides representative or MSA. 600 Penn Center Boulevard.
Pittsburgh. Pa. 15235.

Make sure/check MSA
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Why wait
for mining cable?
We ship
from our inventory
24 hours a day.

ANIXfEt
this the answer.

Call Collect (312) 869-8000
2230 Brummel PI., • Evanston, IL60202

Corpoialo Olhces Amxlei B'os Inc .'1711 Golf Mil. Skokie. II. 60076(312) 677-2600
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iMcRI
WELDING
SUPPLY

CO.

"Serving All of Southern Illinois"

Distributors of

LINDE LINCOLN

JACKSON PUROX

OXWELD PREST-O-LITE

Telephone 618-242-4134 MT. VERNON, ILLINOIS

Culligan Depth Filters Make Pumps Last Longer
^

Wo Treat
Water Seriously

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.

Culligan USA
Northbrook, Illinois 60062

tel. 312-498-2000
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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

CHICAGO • DETROIT • CINCINNATI • MILWAUKEE
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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.

• Columbia Rock Dust exceeds all
quality requirements specified by the
U. S. Government and by the Dept. of
Mines and Minerals of the State of Illi
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

4^565uo^ T^eanaUc^
®

Heat Treated Alloy13% High Manganese

SHOCK AND ABRASION RESISTANT STEELS

Bars • Plates • Repointers • Fabrications

FORD STEEL COMPANY

2475 Rock Island Blvd. Maryland Heights, Mo. 63043
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Auger Drill Bits

Conical Bits

Finger Bits

Machine Bits

Root Drills

Trimmer Bits

Long Wall Bits

BORDER CITY TOOL MANUFACTURING CO.
23325 BLACKSTONE • WARREN, MICHIGAN 48089

. . . serving U.S. and Canadian Mining Industries

Border City where . . .

BETTER TOOLS FOR MINING IS . .. OUR ONLY BUSINESS

DISTRIBUTED THROUGHOUT THE UNITED STATES

BRADY'S MINING & CONST.

SUPPLY CO.—ILL. AREA DIST.

GEORGE DUBOIS, inc.
Representative for Manufacturers of Quality Electrical Products

P. O. BOX 23958A

ST. LOUIS. MISSOURI 63119

(314) 842-5171

GAI-TRONICS CORPORATION

MINE PHONES

MINE/DIAL PHONE SYSTEMS

INDUSTRIAL PAGING SYSTEMS

DOSSERT CORPORATION

ELECTRICAL CONNECTORS

MEDIUM VOLTAGE SWITCHGEAR

POWER TRANSFORMERS
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DURALINE INC. 615 WASHINGTON ROAD PITTSBURGH, PA. 15228

> HSAVY PUTYCHUTS LINING <

Abrasion & Corrosion Resistant

Lining Materials

(412) 563-3122

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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Compliments of:

FREDONIA VALLEY QUARRIES,
INC.

Fredonia, Kentucky 42411

Phone 502-545-3351

Serving the coal industry with Rock Dust

land reclamation and water purification

products.

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
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MI5WEST
FOUNDATION CORPORATION

PILING and Drilled Shaft CONTRACTORS

Cast-ln-Place Concrete, Wood,
H-Bearing Piles
Steel Sheeting

Drilled Shafts

Belled Shafts

616 S. Ricketts Ave. Telephone
Bartonville, Illinois 61607 (309) 697-9060

ACME MACHINERY COMPANY
HUNTINGTON, WEST VIRGINIA

Manufacturers of Mining and

Drilling Equipment and

Accessories.

AC 618-997-1571

Customers in the Mid West now serviced
from our Marion, Illinois warehouse.

Please feel free to call.

Representatives in Principal Mining Areas
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COMMERCIAL TESTING & ENGINEERING CO.
EXECUTIVE OFFICES: 228 N. LASALLE ST. CHICAGO. IL 60601

zlk
SINCE 1908

A COAL SAMPLING AND ANALYSIS

A COAL WASHABILITY REPORTS

A PREPARATION PLANT PERFORMANCE TESTS

A COAL CARBONIZATION ASSAYS

A ENVIRONMENTAL TESTING

OVER 40 BRANCH LABORATORIES THROUGHOUT

THE UNITED STATES AND CANADA

IN THE ILLINOIS, INDIANA AND KENTUCKY AREAS:

SOUTH HOLLAND, IL HENDERSON. KY
(312) 264-1173 (502) 827-1187

ESKENAZI & FARRELL

ASSOCIATES

173 W. MADISON STREET

CHICAGO, ILLINOIS 60602

• • •

"STRUCTURAL ENGINEERS TO THE

COAL INDUSTRY"
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IDUK8NE
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

%
t\A Manufactured By Duquesne Mine Supply company

two cross street pittsburgh. pennsylvania is20b

Phone (aJI2) 821-2100

CZ ,-. ,„,„ Sold Only By Full Line<J quality mine products - since 1919 Dukan0 Dislributors

P

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



RED TOP BRUSHES

Increased

Life of

Brushes

Increased

Capacity of

Equipment

Better Commutation

RED TOP wilh HQD terminal

Heiwig Quick Disconnect terminals for safe, quick brush change.

HELWIG CARBON INC.

2550 N. 30th Street Milwaukee. Wis. 53210

Ask Those We Serve

NEED ELECTRICAL POWER?

call LINE POWER!
MANUFACTURER OF COMPLETE ELECTRICAL

POWER SYSTEMS FOR UNDERGROUND AND SUR

FACE MINES, ALSO H.V. COUPLERS, L.V.
COUPLERS, H.V. SWITCHES, TRANSFORMERS,
GROUNDING RESISTORS, AND GROUND
MONITORS. REPRESENTED IN THE MIDWEST BY J.

SCHONTHAL AND ASSOCIATES.

m
l—I Manu

•wren
Manufacturing Corp,
Bristol. Virginia

MAIN OFFICE and PLANT

329 Williams St., Bristol, Va. 24201
(703) 466-8200

J. SCHONTHAL & ASSOCIATES
P. 0. Box 807

Highland Park, III. 60035
(312) 433-0776
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ROME CABLE

CORPORATION
Formerly Cyprus Wire & Cable Co.

4700 West Lake St.

Melrose Park, IL 60160
312/344-5442

E. H. Linhardt

Box 1426

Maryland Heights, MO 63043
314-878-4220

HEADQUARTERS - ROME, NY 13440

Ready Drilling
Company
Test Drilling

&
2", 3", 6" Coring

Dale Ready
P.O. Box 3

Mason, Illinois 62443
(618)238-4306
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A LEADING DISTRIBUTOR
OF QUALITY EQUIPMENT FOR

MINING & CONSTRUCTION INDUSTRIES

KOMATSU • CLARK-MICHIGAN • EUCLID
FMC/LINK-BELT • CASE • CHAMPION

2380 CASSENS DRIVE

FENTON. MISSOURI 63026
314-343-7000

R. R. 2, BOX 220A
CARTERVILLE, ILLINOIS 62918

618-9864844

Industrial Bearing
and Transmission

Company
SERVING THE MINING INDUSTRY

WITH COMPLETE STOCKS OF

BEARINGS AND OIL SEALS

V-BELTS AND PULLEYS

ROLLER CHAIN & SPROCKETS

ELECTRIC MOTORS & DRIVES

GEAR REDUCERS & COUPLINGS

CONVEYOR BELTING & HOSE

1429 Hartley Industrial Court
St. Louis, Missouri 63144
Phone (314) 968-5560

601 South 10th Street

Mt. Vernon, Illinois 62864
Phone (618) 244-5353



THE MAHDNING PAINT CDRPDRATIDN

Office and Factory 653 Jones Street

YDUNGSTDWN, DHID 445D1

Manufacturers of Quality Finishes for
Mine Buildings and Equipment

P. 0. BOX 1282 PHONE (216) 744-2139

Specialized Services For

THE COAL INDUSTRY
Michael Baker Corporation otters the coal industry specialized engineering services with
tight, continuing cost control. Baker task-torces will coordinate their efforts with your own
in-house engineering stall or will (unction entirely on their own, as you direct.

Baker engineers servo your company throughout these major coal mining phases:

Environmental Studies and Permit

Applications
Computer Determination and Evaluation
ot Coal Reserves

Photogrammetric Surveys and
Planimetric Mapping
Core Drilling
Site Selection Studies

Regional Analysis of Coal Supply
and Transportation

Planning of Disposal Sites
Deep Mine Waste Disposal
Mine Planning
Ground Water Analysis
Water Supply Studies
Operation Analysis and Control
Foundation & Stability Analysis
Equipment Selection

Michael Baker Corporation... developing and Implementing new Ideas In the coal Industry

EK

Michael Baker

Corporation
4301 Dutch Ridge Road. Beaver. Pennsylvania • Telephone (412) 495-7711

332 Soulh Michigan Avenue. Chicago. Illinois • Telephone (312) 663-1450

Baker Engineering Inc. • Aerial Map Service Co. • Tinney Drilling Co., Inc.
Jackson, MS • Houston, TX • Charleston, WV
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COAL DEDUSTING OIL

ANTI-FREEZE OIL

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

24-hour service by transport truck

or

Shipped promptly by rail

CENTRAL PETROLEUM COMPANY

Box 506 (618) 532-5645

CENTRALIA, ILLINOIS 62801

Equal Opportunity Employer

Explosives • Technical Service
Blasting Accessories • Construction Supplies

AUSTIN POWDER COMPANY
776 Highway 41A West • Madisonville, 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

VERNON KEE

700 West 11th St.

Johnston City. III. 62951
618-983-8548

PEARL E. GIBBONS

Austin Powder Company (Plant)
Carterville. III. 62918
Phone 618-997-5657
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DICK PORTER

414 Chapel Drive
Collinsville, III. 62234
Phone 618-345-8136

CARL MITCHELL

903 Vinewood

Apt. #5
Marion. III. 62959



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

221 North Dirkscn Parkway 630 East Linn St.
Springfield, III. 62702 Canton, III. 61520
Phone: 217/528-5617 Phone: 309/647-3538

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"
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Tfldcowti
Your

Convention Headquarters

HOLIDAY INN OF SPRINGFIELD-EAST

3100 South Dirksen Parkway

Springfield, Illinois 62703

(217) 529-7171

Fabulous New 32,000 Square Foot
Year-Hound Entertainment Center

Peoria Tractor

& Equipment Co.

im9HP
mm

vn^
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YOUR CATERPILLAR DEALER

for Over 50 Years!!

2319 East War Memorial Drive, Peoria, Illinois

TELEPHONE 309-682-5481

SALES - SERVICE - PARTS - RENTALS



McGOWAIM
TIRE SERVICE

Evanston, Illinois

Distributors

UNIROYAL TIRE!

KAMSCO

Kaskaskia Mine Service

Box 531

Belleville, IL 62222
Phone 618-277-8328

Electrical Specialists to the
Mining Industries

i%



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.

\IIMC

MINEWELD, INC.
V EVERYTHING FOR WELDING

DISTRIBUTORS OF

Lincoln Milwaukee Tools
Victor Channellock Tools
Chemtron AMSCO

LOCATIONS

#9 Judith Lane Benton Ind. Park
Cahokia, IL Benton, IL

PH: 618-332-0595 PH: 618-439-9412

1234 Truman 636 So. Kingshighway
Crystal City, MO Cape Girardeau, MO

PH: 314-937-4661 PH: 314-335-3211

Mineweld, Inc. • Benton Ind. Park • Benton, IL 62812 • Charles E. Casey
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M-W
MICHAEL-WALTERS INDUSTRIES

VALIER, ILLINOIS

MANUFACTURERS OF COAL MINE

LUBRICANTS

*

THANK YOU

Div. of National Mine Service Co.

P.O. BOX 191

NASHVILLE, ILLINOIS 62263

Duke Snyder
Division Manager

Jim Hale Randy Michael
Sales Representative Sales Representative
Home Phone 618-336-5243 Shop 618-327-3095

618-327-3096



QUALITY _ ^fc SERVICE

HAHN INDUSTRIES
MINE AND MILL SPECIALTIES, INC.

50 BROADWAY • NEW YORK, N.Y. 10004

IMF S£/?V£ THE MINING INDUSTRY

DIODES - SPRAY NOZZLES - SCR DEVICES

"A QUALITY PRODUCT IN A MEDIUM PRICE RANGE"

FOR TECHNICAL INFORMATION PLEASE CALL COLLECT:

PHONE 212/422-0940; 422-0941; 422-0942

Compliments

of

CENTRAL MINE SUPPLY CO.
DIVISION OF PICKARD INDUSTRIES, INC.

423 S. EIGHTH . MOUNT VERNON, ILLINOIS

MINE AND INDUSTRIAL SUPPLIES OF ALL DESCRIPTIONS
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Compliments of

COURSON CORING & DRILLING

R. R. 1 Box 38A

St. Peter, Illinois 62880

AIR VELOCITY INDICATOR

TO MEET OSHA ACT VENTILATION REGULATIONS

America's first & finest precision propeller type hand an
emometers have been used in coal mines for over 50 years.
Available for immediate delivery in 3" and 4" sizes and
several ranges. New ball bearing model indicates air move
ments as low as 30 F.P.M. All units carry a 5 year guarantee.

DAVIS INSTRUMENT MFG. CO., INC.
517 EAST 36TH STREET

BALTIMORE. MARYLAND 21218
Phone: (301) 243-4301
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EXTERIOR & INTERIOR PAINTING
TANKS - SAND BLASTING

FORT PITT

PAINTING CO.

Loukas Mattes Gen'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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CUMMINS

SERVICE

Rely on Cummins Experts

FOR THE FINEST IN DIESEL POWER
FOR THE COAL MINING INDUSTRY
CALL US AND LET US SERVE YOU

Cummins Missouri, Inc.

St. Louis, Mo.

7210 HallSl'Wl
314 389 5400

Sikeston, Mo.

101 Kcy«oneO'ive
3144720303

Columbia, Mo.

l>ql>^Jv63No'th
3144493711

Mt. Vernon. IL.

819 Civrtf Slre*t
618244-1232

OoSftw^V^^SteefcOdfi.
32400 Aurora Road

Cleveland, Ohio 44139
216 248-0600

800 321-3238
800 321-3239

Versaloy Ni-Braze
HEAT-TREATED ALLOY STEEL

Mine Car Axles

Mining Machine Paris

Pump Shafts and Rods

TITAN THREADED BARS

ULTRA-HI-STRENGTH ALLOY

WEAR PLATE

Bulldozer Blades

Classifier Screens

Coal Chutes

Drag Buckets

PLATE FABRICATION
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The

W. W. Sly Manufacturing

Company

Air Pollution Control

Since 1874

LAKE SHORE, Inc.
IRON MOUNTAIN/KINGSFORD. MICHIGAN 49801

Phone (906) 774-1500

Design, Manufacturing, and Construction services for complete
underground mine material handling systems.

Manufactured mining products include:

Skips Mine Cars
Skip Loaders Rope Attachments
Cages Dump Stations
Sheaves Hoists
Headframes Guide Roller Assemblies
Feeders Safety Devices
Storage Bunkers

Lake Shore distributes a range of equipment for underground
mining applications on a nationwide basis, including the com
plete line of Load-Haul-Dump equipment manufactured by
Wagner Mining Equipment Co., a Division of PACCAR.

203



INDEX TO ADVERTISERS

A Page

Acme Machinery Co IS/'I!
AdalCI-PLM Products Division '6'
Advanced Drainage Systems, Inc °
Air Filter & Equipment Corp *-*
Allen &Garcia Co ["B
Alsip Industrial Products *«»
American Mine Door Co ' 50A
American Mine SupplyCo '52A
American Mine Tool. Inc *•>
American PulverizerCo 57
American Welding Supply Co 'X°A
Anixtcr Brothers, Inc I79
Apache Ilose&Ruhhcr, Inc "•>
Arncson Timber Co xx
Associated Supply Co./Pollack Bros 181A
Austin Powder Co 1931t

I)

Michael Baker Corp 192B
Barber-Greene Co 5
Barrett Ilacntjcns&Co '14
Bearing Headquarters Co 8"
Beck& Corbitt Co 62
John Benson Electric Co ' 25A
Berry Bearing Company 30
Bethlehem Steel Corp 70
Bi-State Rubber. Inc '2X
Bixby Zimmcr Engineering Co ISOB
Border CityTool &Manufacturing Co I83A
The Bowdil Co 58
BradRagan,Inc IMA
BrakeSupply Co., Inc 135
Broderick& BascomRopeCo ' 37
Bruening Bearings, Inc ""
Bucyrus-Erie Co 10°

C

CCSHatfieldMining Products 136
Capitol Machinery Co ' '
Carmet, Minetool Division 154
Carus Chemical Co 31
Celtite, Inc 48
Cemsco, Inc 73
Central Illinois Public Service Co 7'
Central Illinois Steel Co I02A
Central Iron & Metal Co 1MB
CentralMineSupplyCo IWB
Central Petroleum Co IWA
Central Steel & Wire Co I81B
Centrifugal & Mechanical Industries, Inc 46
Century Hulbun Inc
Chicago Vibrator Products, Inc 146
Cincinnati Mine Machinery Co 89
Coal Age 122
Coal Mining & Processing 104
Columbia Quarry Company I82A
Columbia Steel Casting Co., Inc 123
Commercial Testing & Engineering Co 187A
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Conoco Continental Oil Co 149
Continental Alloy Steel Corp '.'.'.'.', 202B
Continental Conveyor &Equipment ,.,', ~U7
Courson Coring &Drilling 200A
Culligan USA '.'.'.'.'. 18013
Cummins Missouri, Inc \'/_ 202A

I)

Davis Instrument Manufacturing Co., Inc 200IS
DecaturIndustrial Electric 87
The Deister Concentrator Co ' 142
Denver Equipment Division, Joy Mfg. Co 10213
M. H. Detrick Co 68
Dooley Brothers \ 90
George Dubois, Inc 1831)
DuPont Co 24
Duquesne MineSupplyCo 188A
DuQuoin Iron &Supply Co \\ 33
Duraline, Inc 184^
Durex Products. Inc 126A

E

Edward FischerCo., Inc I26B
Engineered Industrial Equipment I03A
Ensign Bickford Co 124
Eric Heilo Co 184B
Esco Corp 14
Eskcnazi & Farrell Associates 187B
EvansvillcElectric&Manufacturing Co., Inc 66

F

FMCCorp., Material Handling Equipment Division 28
FMC Corp., Mining Equipment Division 59
Fabick Machinery Co I85B
Fairmount Supply Company 26-27
The Falk Corp 76
J. H. Fletcher & Co 61
Flexible Steel Lacing Co 7
Ford Steel Co I82B
Fort Pitt Painting Co 4 & 201
L. B. Foster Co 140
Fredonia Valley Quarries, Inc 185A
Frontier Kemper Constructors 127

G

Gates Rubber Co 2-3
Gauley Sales Co 35
General Electric Co 36-37
General Kinematics Corp 15
Georgia Iron Works Co 43
Giles Armature & Electric Works, Inc 106A
Gooding Rubber Co 78
Goodman Equipment Corp 91
Graybar Electric Co., Inc 118A
T. J. Gundlach Div./Rexmord Inc 74
Gunther-Nash Mining Construction Co 188B

II

Hahn Industries Mine & Mill Specialties I99A
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W. M. Hales Co., Inc 93
l-lcatli Engineering, Inc '*'
Helwig Carbon, Inc l*'f\
Hendrick Manufacturing Co ,44
Henncssey-Forrestal Machinery Co y"
Hicks Oils Industrial Division *»
Holiday Inn-Springfield Past 195A
Huwood-Irwin Co Jj
Hydraulics, Inc I9S1!
Hvdro-Power, Inc '13IJ
Hyman-Michaels Co., a Div. of AZCON Corp »

I

IdealMachine Works ,w,1)
Illinois Power Co 25
Imperial Oil &Grease Co 75
Industrial Bearing &Transmission Co I9"*
Industrial Process Equipment Co "2

J

J. C. &Commercial Hydraulics Industries, Inc '45
Jake's Tire Co - 129
Jeffrey Mining Machinery Division 77
Joy Manufacturing Co 92

K

Kanawha Manufacturing Co 4"
Kaskaskia Mine Service !9oB
Kennametal Inc **
Jack Kennedy & Metal ProductsBoll Co 110-111
Kentucky Birmingham Bolt Co
KieferElectricalSupplyCo 6~
KleinArmature Works, Inc ™A
Krebs Engineers '43

I.

Lake Shore, Inc 203B
I.ebco, Inc I-14
Lee-Norse Co
I.eschen WireRopeCo '2
Line PowerManufacturing Corp 189B
Lively Manufacturing &Equipment Co 42A
l.ong-Airdox Co
A. Lucas & Sons 53

M

M.A.T. Industries, Inc 151
Macwhyte Wire Rope Co M
Mahoning Paint Corp I92A
Mainline Power Products Co., Inc I07A
Marathon Industries Inc II8A
Marion Power Shovel Division, Dresser Industries, Inc 153
the Mario Co., Inc II9A
Marmon Transmotivc/Sanford-Day 22
E. E. Marsh Engineering Co I4'
Marsh & McLennan I30A
Master Chain Group 94
McGowan Tire Service 196A
Mcl.anahan Corp 56
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McNally Pittsburg Inc S2-83
Memphis Equipment Co 155
Merit Truck Parts&Wheel Co | |9B
Michael-Wallers Industries, Inc 198A
Michigan Industrial Lumber Co 3g
Mideo Sales &Service 1301}
Mid-South Steel. Inc '.'..'.'. 160
Midway Equipment, Ine 191A
Midwest Foundation Corp 186A
Mine Safety Appliance Co ' ' ]-jg
Minewcld, Ine I97B
Mississippi Lime Co 63
Mohler Armature &Electric, Inc \\\ \\
Monogram/Natco I03U
Mt. Vernon Industrial Electric 87

IS

Nalco Chemical Co 173
Nate PerrineSales Co 65
National Mine Service Co \\\ 79
Naylor Pipe Co 101
Norfolk& Western Railway Co. (Pocahontas LandCorp.) 177

()

Oberjuerge Rubber Co 12oa
Oeeneo Inc./Central States 32
The Ohio BrassCo 80
The Okonite Co 176
OwensManufacturing Inc 98

P

Page Engineering Co 95
Pattin-Marion, Division Eastern Co 120B
Peabody ABC (American Brattice Cloth) 16
Pcmeo Corp 49
Penn/oil Industrial Sales 171
Peoria Tractor & Equipment Co I95B
Peterson Filters & Engineering Co 21
Henry A. Petter Supply Co 170
Pine Pipe Supply. Inc 72
Plymouth Rubber Co. Inc 23
Pocahontas Land Corp. (Norfolk & Western Railway Co.) 177
Prox Co., Inc 81
Pyramid Parts 156

R

Raychem Corp./Energy Division 105
Reaeo Battery Service Corp I3IA
Ready Drilling Co 190B
Reclamation Services Unlimited, Inc 42B
Rimpull Corp 107B
Roberts & Schaefer Co 138-139
Rome Cable Corp 190A
Ruitmann Construction Co 17

S

S.J. Iron & Steel Corp 131B
S & S Corp 84
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Schlitl Supply Co |3*B
J. Schonthal &Associates, Ine -"
Schroeder Brothers Corp "*
Semcor *•
Shamrock Mine Products, Ine H*
Shelby Steel, Ine "
Sisco Supply Co "J*
S«gO, Ine ««
The W. \V.Sly Manufacturing Co *»«
Southern Fabricating andEngineering Co I08>>
Spraying Systems Co '°
TheStamler Corp 174
Stan TheTire Man Ine ' "A
Stearns Magnetics Ine ''*
Stcclite, Ine 165
Straeffer SalesCo "»«
Sullairof Chicago, Ine I75
Sun Petroleum Products Co 4'
Susman Wiping Materials Co I6°

T

Tabor MachineCo I2IA
Tidewater Supply Co I*»A
Tri-State Maintenance and Repair S,
Truck &Mine Supply, Ine I09
Turris Coal Co 169A
C. E.Tyler. Inc. Screening Division 148

U

Ulmer Equipment Co I58
Uniroyal Conveyor Belting &Hose 166-167

V

VME-Nitro Consult Ine '12A
VR/Wesson. Div. of Fansteel 52
Vincent Brass& Aluminum Co '21B
Voith Transmissions, Ine 96

W

WABCOConstruction and MiningEquipment 85
Warman International, Ine '59
Watson Wood Products 50
Watt Car & Wheel Co I^B
Wedge WireCorp ' -12B
Paul Weir Co "2B
Werner Conveyor SystemsService,Ine I08A
WcstinghouseElectricCorp 19
Woodward-ClydeConsultants 164

X

Xtck. Ine U2A

Z

Zokor Corporation 163
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