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THE COAL MINER

True — he plays no grandstand role in life
But his importance is vital, great and just:
For without his toil in earth's caverns deep,
Civilization would soon crumble into the dust.
AD 1964 From his poem — Vachcl Davis

(Dedicated on StateCapitol Lawn, Springfield, Illinois, October 16, 1964)
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PROCEEDINGS OF

THE ILLINOIS MINING INSTITUTE

Eighty-Eighth Annual Meeting

Springfield, Illinois

Thursday and Friday, October 16-17, 1980

OPENING SESSION

The opening session of the 88th Annual Meeting of the Illinois Mining
Institute convened at 2:20p.m., Thursday, October 16, 1980 in the Lincoln
Room of the Holiday Inn East, CharlesE. Bond, President of the Institute,
presided.

President Bond: Good afternoon ladies and gentlemen. As President of
the eighty-eighth Illinois Mining Institute, I am very pleased to extend to
each of you a most cordial invitation. As most of you know, the Illinois
Mining Institute was founded eighty-eight years ago in 1892. In the first
year of our founding the State of Illinois had produced a modest amount of
coal, about 17.9 million tons. During these eighty-eight years the maximum
amount of coal that was produced in our state was some 91 million tons,
and this was produced in 1918 by 91,000 coal miners. This compares with an
estimated tonnage in 1980 of 61 or 62 million tons that were produced with
a total of some 17,500 employees or coal miners.

It is indeed a pleasant experience each year to meet with old friends
here and share our common goals, or common problems, and our concerns
regarding our business. It is also important and very pleasant to note that
we sometimes share solutions to problems that we have had. The fellowship
that we have had together during all these meetings I think perhaps is one of
the most important things. This session is meeting at the beginning of a new
decade. In spite of all the barriers which have been placed upon our indus
try, I feel that it can be one of our most successful ones. For those of us who
thrive on challenge, I am sure it will be. I trust that each of you will be well
rewarded for your endeavors throughout the year.

At this time before we get into the technical session I have several an
nouncements to make. As you know our luncheon speaker will be Carl
Bagge, President of the National Coal Association. I wouldremind you that
this evening there will be a fellowship hour from 5:30 to 7:30. Tomorrow
morning at 9:00 the start of our days business will be our technical session. I
ask that if any of you know of one of our members passing away during this
year, would you please give that information to our secretary, Betty Con-
erty. I would appreciate it very much.

II



12 ILLINOIS MINING INSTITUTE

Our technical session this afternoon is chaired by Mr. William (Bill)
Murray. He is Director of underground operations of the Kerr-McGee Coal
Corporation. Bill is a graduate of Strat-Clyde University of Glasglow, Scot
land. He is a Fellow of the Institute of Mining Engineers. He spent about 30
years in the mining industry. In 1969 he came to Alberta, Canada as Gener
al Manager of the Mclntyre Mines. In 1973 he joined the Federal Coal
Company in Pennsylvania as Vice-president and General Manager. In 1979
he joined Kerr-McGee as Director of the underground operations. It is my
pleasure at this time to present to you Bill Murray.

Bill Murray: Thank you Mr. President. Ladies and Gentlemen and col
leagues, I feel very honored this afternoon as a mining engineer and also as
a very new American that I had been asked to share this technical con
ference on this eighty-eighth annual meeting of the Illinois Mining Institute.
My great grandfather, my grandfather, and my father were coal miners,
and if it had been possible for them to be alive today, they would have been
equally thrilled.

The expertise, productivity, and skills of the American mining industry
have always been a source of admiration and a bit of envy to the British
mining engineer. Sometimes when I reflect back on the years I have spent in
mining in Scotland, and heard about tonnages in America, I thought some
of the people that were speaking to us must have come from Texas. What
has been an inspiration to me is to have been accepted by you as one of you.
In this first meeting of the 80's what a wonderful opportunity lies in store
for our industry. The industry to which so many of you have given so much,
and to the young people present willing to offer so much more.

The present position of the coal industry is comparable to a top knotch
professional football team. If you close your eyes for just a moment and at
tempt to visualize what that team, it could be perhaps the Steelers or the
mining industry, have to offer. Superbowl champions, master of the know
ledge of every offensive and defensive play, and coached by Chuck Knoll,
eager and anxious to get the game started just for the winning of it. Fans are
crammed into the stadium yelling their heads off. Howard Kosell is at the
microphone telling it as it is. Then, anticlimax, the locker room doors are
locked, and it is impossible to get onto the playing field. Despite our efforts
we can't get out to play the ball game and the superbowl to end all super-
bowls.

Yet apart from a world side recession, it is my feeling that someday
very soon that locker room door is going to open to allow the industry and
you young miningengineers the opportunity you all so earnestly seek to go
out and get a chance to play that game. The day is almost here, not because
of but in spite of government regulations, studies, missions, research, crys
tal ball gazing, call it what you will, that has burdened the industry these
last ten years. An example of that type of study, and perhaps a somewhat
critical comparison, can be found in two articles in Tuesday's issue of the
St. Louis Globe Democrat. In South Africa, a country with no reserves of
oil and totally dependent on the whims and vagaries of Ali Baba and the
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forty thieves, is now preparing to launch their third synthetic fuel plant.
This will provide almost half of the daily consumption if imported oil.
These Sasol plants also provide jet fuel, diesel fuel, and a wide range of
products. The South Africans are ten years ahead of anyone in the synthetic
fuel field.

Meanwhile, in distant Baltimore the Department of Energy has now
triumphantly broken through the energy barrier. They announced that in
Baltimore's zoo, two elephants with their waist not marked BS but ES are
now being used in the process known as anaerobic digestion to produce
natural gas to power a generator, boil water, or run a gas water heater. Mr.
Carter's peanuts have at last found a home. The organisms exude a high
grade of natural gas, enough the spokesman said to produce about 75 cubic
feet daily, or enough to power a gas operated clothes dryer. Little wonder
that the vast reservoir of energy stored in Illinois coalfields lie dormant and
as yet unleashed. However, do not despair, when that kickoff whistle
sounds, as it will. The team of coal miners as always, will rise to the occa
sion and provide our industries, our people, and our country, with the ener
gy required to keep us as ever, number one in the world.

As an example of this readiness, we are privileged to hear today a
group of technical coal mining papers of the highest calibar. The first of
these speakers and the first of these papers is "Alternatives for Coal Mine
Financing," and it is being given by Stanley Suboleski, who is Vice Presi
dent of The Continental Bank. Mr. Suboleski has a BS in mining engineer
ing from Penn. State and a MS in mining engineering from Virginia Tech.
He has been with the bank since 1977. Before that he was an instructor at

Penn. State, and before that served as Vice-President of the Amac Division
of Massey Coal. He has also held various positions from a general consult
ant to a general superintendent with Consolidation Coal Company and is
extremely well versed to address us this afternoon.

Ladies and Gentlemen, Mr. Suboleski.

Mr. Suboleski was unable to submit a paperfor the Proceedings because of
other time commitments.

Bill Murray: The next paper is by Mr. Bob Danko, the General Super
intendent of Mine No. 19, Peabody Coal Company. He is going to talk on
the Mine No. 19, 19 South fire recovery. Mr. Danko holds an Associate De
gree in electrical technology from Southern Illinois University at Carbon-
dale, and has participated in various mining related advancement programs.
Mr. Danko's career with Peabody Coal Company spans approximately 20
years. During this time he has held various maintenance and production
positions. Bob, we look forward to your paper with interest.



MINE NO. 10 — 19TH SOUTH FIRE RECOVERY

BOB DANKO

General Superintendent, Mine No. 10, Peabody Coal Co.
Pawnee, Illinois 62558

INTRODUCTION

This paper deals with a mine fire that broke out in Peabody Mine No.
10 on January 12, 1980. The fire was sealed off, and later the area was re
opened, explored, and finally sealed on October 7, 1980. With the time
alloted, I can only briefly explain the steps taken during the fighting, seal
ing, and recovery of the fire and fire area.

Mine No. 10 is a belt haulage slope mine, located approximately 20
miles south and east of Springfield, near Pawnee. Mine No. 10 has been in
existance since 1951 and has produced about 120,000,000 tons of coal. We
have mined over 33 square miles and employ 1,000 people. The mine has
three portals — Main, South, and North. The Main Portal, being the slope,
is where the bulk of supplies are lowered, and where the coal comes out of
the mine. The North and South Portals are air-man shafts with automatic

elevators to lower the workmen into the mine.

FIGHTING THE FIRE

On January 12, 1980 at 4:00 a.m., smoke was detected in the 19th
South area of the South Side of the mine. Immediate investigation led to the
discovery of the fire in the belt and track entries (Belt No. 5-Track No. 6).
The mine fire alarm was activated and all workmen, except those fighting
the fire, were evacuated without injury. A direct attack of water, rock dust,
and chemical fire extinguishers was applied to the fire. At first, it appeared
that the workmen fighting the fire had it under control, but the fire would
not be contained. The roof over the fire had fallen in both entries, and it
could not be determined how far inby the fire had spread. It was noted that
the fire was burning toward the No. 4 entry (return-entry) and 4th East
seals. Attempts to enter the No. 4 entry by the mine rescue team failed due
to the intense heat and heavy smoke. It was evident that continued efforts to
fight the fire by direct attack would be futile. A decision was made to seal
the fire area in order to create an oxygen deficient atmosphere. Construc
tion of temporary seals was started at 5:00 p.m. on January 12, 1980, about
12 hours after the fire started, and completed at 3:20 a.m. on the 13th. At
this time all persons were removed from the mine, and all power
underground was shut off. The sealed area consisted of 10 entries, 10,000
feet in length, containing 2 active continuous mining sections and 1 idle sec
tion.

14
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MONITORING OF THE ATMOSPHERE

The atmosphere of the 19th South return was monitored continuously
by mine rescue team members underground during fire fighting and sealing
operations. Readings were as follows: 18.5 to 21% oxygen, .1 to .5%
methane, 1000 PPM to 4000 PPM carbon monoxide, and .5 to 2.5% carbon
dioxide.

Due to the dense smoke and carbon monoxide gas, the return entry
seals had to be built by our Mine No. 10 mine rescue team members, wear
ing oxygen breathing apparatus. Many hours were saved by having trained
mine rescue teams ready.

At about 8:00 p.m. on January 12, 16 hours after the fire had started,
boreholes were started over the fire area. Three vertical-drill crews that had

already been notified by management to stand by, drilled a total of 12 bore
holes. As the boreholes were completed, air samples were extracted. At 6:25
a.m. on the 13th, three hours after temporary seals were completed, the first
of 17 truck loads, or 278.8 tons of liquid carbon dioxide, was pumped into
the fire area.

On January 16, 3 days after temporary seals were completed, mobile
laboratories from the Pittsburgh Technical Support Ventilation group, and
the Department of Illinois Mines and Minerals arrived at the mine with all
necessary support personnel. This specialized equipment provided a com
plete analysis of all gases as well as a shift by shift graph of the atmosphere
in the sealed area. Plotted from bottle samples collected from boreholes, the
range at this time was 4.5 to 9.18% oxygen, .4 to 1.5% methane, and 3480
PPM to 5050 PPM carbon monoxide.

INSPECTION OF MINE

When samples showed a downward trend in carbon monoxide and ox
ygen, and an explosive mixture of gases was not present behind the tem
porary seals, an inspection team entered the mine on January 17 at 1:50
p.m., 4 days after temporary seals were completed, to check the condition
of the temporary seals and confirm the atmosphere behind the temporary
seals.

It was determined by the results of their samples that permanent seals
could now be built. These seals were started January 17 at 5:00 p.m., 4 days
after the temporary seals were completed, and on January 19 at 4:12 p.m.
they were completed. On Tuesday, January 22, after samples continued
showing a downward trend, the order to close the mine was modified to per
mit normal operations to resume. Six and one-third production days were
lost.

PLANS TO REOPEN FIRE AREA

On May 14, 1980, 4 months after the fire, a meeting between company,
union, state, and Mine Safety and Health Administration officials was held
to review and discuss the plans for reopening the 19th South area. Mine
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management also periodically met to discuss the procedure to be used when
entering the 19th South fire area. A plan, telling of how the recovery work
would be done was submitted for approval and a tentative date of May 24,
1980, was set for the 19 South fire seal entry and exploration. It was deter
mined that 6 rescue teams were needed to properly enter and explore the
19th South fire area. Four Peabody Coal Co. teams from West Kentucky
were asked to help.

On May 22, 4 months after the mine had resumed work, the Illinois
Department of Mines and Minerals and Technical Support group again ar
rived and set up their portable laboratories. Instruments were installed to
monitor the return air coming out of the South air-man shaft. As a precau
tion the fan house was equipped with a portable air supply pressurizing the
fan house, and an A-frame was constructed over the explosion doors so air
could be shorted should need arise.

Another meeting was held May 23, and after reviewing the gas samples
it was determined that they were favorable enough to let teams enter the fire
area.

Six properly trained mine rescue teams were assembled and were
briefed by all phases of management. We assigned two teams to each shift.
These teams were briefed as to what they would do and what kind of equip
ment would be used. They were also shown how to seal the stoppings and
curtains with Rigid Pak foam.

ENTERING FIRE AREA

On the morning of May 24, two properly equipped mine rescue teams
along with support personnel, both underground and surface, proceeded to
their respective control center for a final briefing before entering the fire
area. The teams, after cnecking all equipment, entered the No. 6 seal at ap
proximately 12:00 noon on the 24th.

As teams were relieved, support personnel familiar with the Drager Ap
paratus cleaned, assembled, and tested the equipment before it was re-used.

Systematic exploration by the rescue teams, tying the areas across and
behind continued until it was decided to erect an air lock at No. 21 crosscut.

This consisted of building one stopping in No. 5 entry and two air-lock
stoppings with doors in No. 6 entry. Curtains were hung between the No. 6
and No. 5 entries. No. 5 seal was made ready, and the area was ventilated
with 30,000 CFM entering the No. 6 seal, traveling up No. 6 to the air lock
and out No. 5 entry to the return air course. 5,600 CFM was measured at
the air-lock. The exploration procedure continued, and another air lock was
built at No. 31 crosscut. From the air lock at No. 31 crosscut, the fire area
was reached at 8:20 p.m. on the 25th, approximately 20 hours after the
teams entered the No. 6 seal.

The fire area showed no evidence of existing heat or smoke indicating
the area was clear. Samples taken from the fire area at this point showed
13% methane, 1.5% oxygen, and 3 PPM carbon monoxide.

Knowing that the fire area was clear, the teams were brought out of the
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area, and No. 1 and No. 10 seals were removed. All persons were removed
from the mine. Air entered the No. 10 seal, swept the 19th South as per the
approved 19th South Recovery Plan, and returned out of the mine through
No. 1 seal. The air traveled through it's normal path, ventilating the entire
19th South. This continued until samples taken at the No. 1 seal showed
that there was not an explosive mixture returning from the 19th South.

At 1:30 a.m. on the 28th exploration resumed and continued until the
face of the 19th South was reached at 1:45 p.m. on the 29th, 5 days after
recovery operation began. The mine was then examined on the 4 to 12 shift,
and work was resumed on the 12 to 8 shift May 30. By utilizing a holiday
weekend, only two and two-thirds production days were lost.

To date all the equipment in the 19th South was recovered and the en
try sealed on October 7 at 8 a.m. All work done in the 19th South fire area
from start to finish was done without injury.

CONCLUSION

In conclusion, I would like to say that the sealing and recovery work
could not have been done with this kind of efficiency without the many long
hours of planning put in by everyone concerned. By working together, the
company, the union, the Illinois Department of Mines and Minerals, and
MSHA made the operation the success it was.

I would also like to say that having trained mine rescue teams available
gave us an important edge toward the successful completion of an operation
of this nature.

Bill Murray: Bob, we have no problem in classifying your paper as high
caliber. There are a few moments for questions, and if there aren't any, I
will pass on to the next speaker, who is Mr. Eric Powell.

Eric Powell is General Manager of Radmark Engineering, Inc., in
Pittsburgh, Pennsylvania, and he is going to talk on "Pneumatic Stowing in
Coal Mines." Mr. Powell graduated in mining engineer from the Glamor
gan College of Technology in Wales. He is a qualified coal mine manager
and a registered professional engineer. He has been a mining engineer with
the National Coal Board in Great Britain and the manager of coal mines in
India and Egypt. He immigrated to Canada in 1968 and was employed in
consulting and mine machinery sales. He moved to Pittsburgh three years
ago as General Manager of Radmark Engineering and has several patents
and patent applications for pneumatic conveying techniques.

Ladies and Gentlemen, Mr. Powell.



PNEUMATIC STOWING IN COAL MINES

J. E. POWELL, P.E.
General Manager, Radmark Engineering, Inc.

Pittsburgh, Pennsylvania

INTRODUCTION

The disposal of tailings, development rock, and other unwanted refuse
material underground in mines by using pneumatic conveying techniques
has been undertaken in the coal industry in Europe for many years. Al
though the stowing of mine refuse in underground coal mines has not been
an accepted practice in this country, the technique is currently being em
ployed for backfilling over steel arches to stabilize the roof conditions in
two mines in Pennsylvania. Similar equipment is in use in uranium mines
near Grants, New Mexico, where sand is pneumatically conveyed under
ground to stow open stopes to prevent the emission of radon gases and to
allow additional ore to be mined from the pillars. Diesel-powered, mobile
stowing equipment has recently been used to seal off abandoned mine open
ings in Greene County, Pennsylvania.

There are two main reasons for backfilling coal mines: first to avoid
bringing rock out of the mine from development work such as air crossings,
enlarging entries, and other underground construction; secondly, to reduce
the building of gob piles on the surface particularly in areas where this is ex
pensive, for example on prime agricultural land or in mountainous areas
where the haul can be a considerable distance to the gob pile from the coal
cleaning plant. Additional reasons for considering backfill include: reduc
ing the hazards of spontaneous combustion, improving ventilation, stabili
zing roof conditions, and reducing surface subsidence.

Pneumatic backfill has the advantage that voids can be completely
filled with a high degree of compaction, several corners can be negotiated
within the one system, and a combination of infeed rock can be handled,
for example, tailings from the washing plant mixed with development rock
from underground and conveyed into the entry to be filled. One serious dis
advantage of pneumatic conveying is the limited distance that rock can be
conveyed. This paper describes a recent technique for overcoming this prob
lem by pumping the refuse underground as a slurry, dewatering at a conven
ient location near the backfill area, and final placement with a pneumatic
backfill system.

EQUIPMENT

Pneumatic conveying equipment used in the mining industry is of the
dilute-phase type and consists essentially of a Roots-type blower to provide
pressurized air, a rotating airlock feeder to introduce the material into the
air stream, and the conveying pipeline with the necessary elbows and dis
charge unit.
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Blowers to produce the pressurized air are of the Roots positive dis
placement type running at 1750 to 2000 rpm and are usually direct-coupled
to electric motors for underground installations or if required, to diesel en
gines for surface installations. These machines are rugged, can be mounted
with the prime mover on a skid-base for movement through the mine and
are readily available commercially to produce air up to 18 psi, though in
backfill systems, 8 to 12 psi is normally used. A disadvantage of the Roots-
type blower is that it generates noise but with the use of silencers in the dis
charge line to reduce the pulsating effect, a filter silencer on the intake and
enclosing the motor and blower within an acoustically-designed enclosure,
the sound emitted can be reduced to a level acceptable in the mining indus
try.

A typical backfill blower package would consist of a 250 hp motor di
rectly-coupled to a 5000 cfm blower. Blowers of up to 900 hp are utilized in
pneumatic coal hoisting systems in mines and more recently, two 1000 hp
blowers were coupled in series to hoist rock from a depth of 1240 feet at the
rate of 220 tons per hour in a test conducted for the U. S. Department of
Energy, to operate with a blind shaft boring machine.

The rotating airlock feeder is manufactured from abrasion-resistant
steels with adjustable side jaws and replaceable wearing parts. It is powered
with a hydraulic motor, which, when rock becomes jammed in the rotor
pockets, will either shear the rock or will stop turning and so prevent dam
age to the feeder. This unit, similar to the blower package, is mounted on
skids. Feeders are available in a range of sizes from 50 tons per hour to 400
tons per hour and can handle a rock size up to 4 inches.

Hydraulic power for the rotating airlock feeder is supplied from a 30
hp power pack with sufficient power to run the feeder and infeed belt con
veyor or other ancillary equipment. Mounted on the power pack is a control
panel with a simple forward/off/reverse lever, pressure gauges to indicate
the hydraulic oil pressure and operating air pressure, and air pressure sen
sing switches which in the event of the system becoming overloaded will
stop or reduce the infeed of material into the airlock feeder.

If the rock to be conveyed is of a highly abrasive nature, the pipelines
are manufactured from abrasion-resistant steels with a hardness of up to
700 Bn. Elbows to change direction in the pipeline are manufactured from
the same material and have replaceable liners. It is not always required to
use pipelines of such high quality steel only where the rock consists of abra
sive sandstones or where the pipes are for a permanent installation as for ex
ample in a rock hoisting system. In the entries themselves, mild steel pipe
lines can be utilized and when worn can be patched and finally rejected.
There is a saving in labor cost in handling the lighter mild steel pipes. If tail
ings only are being conveyed and these do not contain development rock,
material conducting rubber hose can be used as elbows and for the final dis
charge length which is particularly useful when having to fill over steel arch
es in an unstable area.

A typical example of a backfill system in a coal mine is that installed at
the McDadc Park Mine near Scranton, Pennsylvania, where refuse from an
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old gob pile is being conveyed pneumatically from the surface down a slope
1200 feet long through a 90° elbow into an abandoned area of the mine
which is being stabilized with the backfill material to protect the slope and
main entry into this exhibition mine. A further example of backfilling is
that employed at a mine near Ebensburg, Pennsylvania, where granulated
slag is being conveyed pneumatically, vertically downwards through an 8"
I.D. cased borehole 600 feet deep, around a 90° elbow at the bottom of the
borehole and for a horizontal distance of 400 to 600 feet where the material
is discharged over steel arches. This mine is being recovered following a ser
ious fire which resulted in falls of roof to heights of 40 to 60 feet. The falls
are being cleared, the steel arches set with liners, and the granulated slag
filled at the sides and over the top of the steel arches to a depth of five feet
to stabilize these and protect them further from falls of roof.

BACKFILLING ROCK FROM UNDERGROUND EXCAVATIONS

It is now common practice to excavate the floor in the main entry of an
underground section with rock cutting machines in order to increase the
height suitable for trolley wire locomotives, and to fulfill ventilation re
quirements. The rock cut by these machines is most often taken out of the
mine either in mine cars for dumping on the surface or loaded out on the
belt line with the coal and sorted in the coal cleaning plant. Rock is also pro
duced in building air crossings and other underground construction work or
from raise boring or tunnel projects. If space is available underground, it is
advantageous to stow the rock in a pillaring section or behind the supports
on a longwall face. The same basic equipment is used as described above ex
cept that for working with a rock cutting machine, the blower and infeed
equipment together with a crusher (Figure 1), are mounted on a single skid-
base which is inched forward immediately behind the rock cutting machine
with hydraulic winches. Such a unit has been built and is now undergoing
tests prior to being taken underground at a mine in West Virginia. This ma
chine can handle 100 tons per hour of rock up to 10 inches which is reduced
to minus 3 inches by the double-roll crusher, then conveyed through an 8"
pipeline a distance of 1000 feet including several elbows, for disposal in the
rib entry. A telescopic pipe section allows the unit to move with the rock
cutting machine, and the pipelines are shortened periodically as the machine
progresses through the section.

When space is not available in the mine or it is undesirable to backfill,
the rock can be taken to the surface through a borehole, again using basical
ly the same equipment. There are two recent applications of this technique
being employed in coal mines. The first at a mine in Kentucky where the
cuttings from a raise boring machine were hoisted through an 8" borehole
to the surface (Figures 2 and 3), the air being supplied by a diesel-powered
blower at the surface and the air taken underground through a parallel hole
leaving only the infeed equipment underground fed by a slusher from the
shaft being raised. The second application is associated with a tunnel boring
machine at a mine in Pennsylvania where the cuttings are hoisted through a



PNEUMATIC STOWING 21

borehole to the surface and in this instance, the blower for the system is
electrically powered and located underground near the infecd equipment.
Side dumping mine cars transport the rock cuttings from the tunnel boring
machine to a discharge bin from where they are conveyed on a chain con
veyor to the infecd equipment.

Fig. 1 — Radmark mobile crusher-slower (o operate with rock cutting continuous miner.

DISPOSAL OF MINE REFUSE UNDERGROUND

Due to several reasons, the cost of building gob piles on the surface has
increased in many instances at a more accelerated pace than other mine op
erations. Although shunned in previous years in North America, it is again
worthwhile examining the possibility of transporting cleaning plant refuse
underground and stowing in pillaring sections or behind the powered sup
ports on a longwall face — providing this can be done conveniently and eco
nomically. The major disadvantage of pneumatic conveying is the limita
tion in distance that material can be conveyed. For example, 400 tons per
hour over a distance of 2000 feet in one system is the economic limitation
for handling up to 4" rock. Above this capacity and distance, the pipe size
increases beyond that which can be conveniently handled underground in a
mine, for example 16, 18, and 20" I.D. pipes, and it is necessary to use two
or more blowers in parallel which in themselves would be fairly large units.

It is common practice in hard rock mines to transport the fill material
hydraulically from the surface to the stopes. There are several coal mines
also applying this technique. Although hydraulic fill has an advantage over
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Fig. 2 — Radmark pneumatic conveying equipment.

Fig. 3 — Radmark pneumatic conveying equipmeni for hoisting rock from raise boring oper
ation.
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pneumatics in the moving of material over a longer distance, it has the se
vere disadvantage of water percolating through the mine workings after the
fill has been deposited which, if not carefully handled, will create a further
problem with acid mine water in time. There is also a lack of control over
the fill material with regards to dewatering and the potential hazard of bulk
heads collapsing under pressure from fill material containing a high quanti
ty of water which has not decanted.

It would, therefore, be of advantage if hydraulic transportation could
be used to convey the material to an area conveniently near the fill and pneu
matically transport it from there into the rooms to be filled. This technique
has partially been tested at a uranium mine in New Mexico where sand tail
ings were pumped underground and passed through two cyclones in series
with the underflow consisting of 14% moisture being run through a 3" hose
into the stopes to be filled. The overflow was directed through a pipeline to
a sump for further settling and the clarified water pumped out of the mine
without this having run through the mine workings. Cyclones can be used in
this particular application because sand is readily separated from water. At
this same mine, a pneumatic conveying system is being used for backfilling,
and the operator now plans to "marry" the two systems. The dewatered
tailings will be mixed with development rock and transferred to the infeed
equipment of the pneumatic placement system. Cement will be added when
concrete is required.

This technique is also to be applied in a coal mine in Colorado where
refuse from the coal cleaning plant is to be taken underground to avoid a 23-
mile haul to the approved dumping site (Figure 4). The rejects from the coal
cleaning plant will be pumped underground in two pipelines; one for the
fines, and the other for the larger refuse which will be crushed to a maxi
mum size of 2". For this particular application, two slurry lines are neces
sary because of the dewatering techniques to be employed underground.
The larger refuse will be dewatered on a vibrating screen and the fines
passed through a centrifuge. The resultant mix of materials will then be
transferred to the Radmark feeder for stowing in a pillaring section (Figure
5).

The conveying of refuse underground at this mine had been under study
for some time, the first idea being to pneumatically convey the material
from the coal cleaning plant to the mine portal and down the main slope
and finally into the pillaring section. However, as this distance is approxi
mately 8,000 feet and will gradually increase and as the mine is located
6,500 feet above sea level, the size of blowers required would be very large
and also the power consumption and pipeline costs made the economics
questionable when compared with the present arrangement of surface
dumping. A further study was made by the mine operator to transport the
material into the mine with belt conveyors to a suitable location under
ground from where it could be stowed pneumatically. Although five con
veyor belt sections would be required, this was more attractive both eco
nomically and aesthetically than dumping the material on the surface using
a large fleet of trucks particularly through the winter months during the ski
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tourist season and all the other problems of environment and public rela
tions which this current system creates. Finally, it was decided to examine
the possibility of pumping the refuse underground, dcwatcring, and placing
with a pneumatic conveying system.

The concept is now under a study review by the three partners in this
venture which includes the mine operator, Western Slope Carbon; Foster-
Miller, a Mining Consulting Group from Waltham, Massachusetts, who are
designing the slurry pipelines and dewatering system and; Radmark Engi
neering who are designing and supplying the pneumatic conveying equip
ment (Figure 6). Part-funding for the installation is being provided by the
Bureau of Mines and Office of Surface Mining, the main aim being not only
to prove that this is a viable technique but to ensure that the economics are
an attractive alternative to surface dumping.

The economics may prove that this technique is only justifiable in those
areas of the country where present arrangements for building gob piles are
expensive, for example in the Rocky Mountains which is the location of this
first test or where an older mine has run out of surface dumping facilities or
to solve the problems we understand you arc facing in Illinois with the strict
regulations for surface dumping on prime agricultural land. However, it
may prove that using such a technique as the hydraulic-dewatering-pneuma-
tic system is a viable alternative under any mining conditions to surface
dumping and can be used under most circumstances found in underground
mines in North America. There are additional benefits to be obtained from
taking refuse into a coal mine including: stabilizing of the roof in bad areas
which was the prime purpose of backfilling or stowing in Europe; reducing
surface subsidence either immediately as would happen if a pillaring section
was stowed solid or in future years as the mine deteriorates of which we
have good examples in southern Illinois and the difficulty of stabilizing
these areas now by surface boring, using flyash of flushing in material with
a hydraulic system; improved ventilation by completing the sealing of the
crosscuts between intake and return entries and; finally if the longwall ad
vancing is ever permitted, the building of pack walls at the sides of the en
tries to protect these behind the face line.

Although not used now as extensively as in the past in Europe, pneu
matic stowing was used to great advantage prior to the advent of powered
supports and enabled coal mines to produce from seams with very poor roof
conditions which made the cost of stowing worthwhile. There is a resur
gence of interest in pneumatic stowing especially in Germany for refuse dis
posal and in Britain for building pack walls along side the steel arch road
ways on the advancing longwall faces. In the past, pneumatic stowing was
considered expensive due mainly to the number of men required to handle
the pipelines in the longwall faces as each section of pipeline had to be un
coupled and maneuvered through the roof supports as the backfill proceed
ed along the face; also by using the main supply of compressed air in the
mine which is generated at 100 psi and has to be reduced to 20 psi for the
stowing system. Today it is possible to suspend the pipelines from the pow
ered supports or attach these to the shields where stowingis to take placeon
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a longwall face. Of course, this is not now required as a means of roof sup
port but is a convenient area to dispose of refuse providing the roof will
hang up for a sufficient time to get the stowing material in place. By using
Roots-type blowers and generating the air pressure at that required in the
system, for example 10to 12pounds per square inch, the power demand is a
lot less than European practice in using compressors which are normally
employed for other machinery in the mine. Control techniques have also
been improved in that the hydraulic power pack which powers the Staffa
motor of the rotary airlock feeder is designed so that it senses the air pres
sure changes in the system and controls the infeed of material into the air
lock feeder. As the pressure increases beyond normal working pressure
which indicates that too much material has been fed into the system, it will
slow down the infeed and bring the pressure of the system back to normal
operating pressure. Similar techniques are employed on the vertical shaft
coal hoisting systems of the National Coal Board in Great Britain where
four pneumatic hoists are now in operation hoisting up to 80 long tons of
coal per hour through a vertical lift of 1200 to 1600 feet. Recently, two
pneumatic hoist systems were commissioned in Hungary working in paral
lel, each one hoisting 100 metric tons per hour of raw coal through parallel
pipelines to the coal cleaning facilities on the surface.

CONCLUSION

It is not the object of this paper to prove that underground disposal of
refuse is necessary for all underground mines in North America, but we wish
to bring to your notice that equipment is available to undertake this task if it
proves economically justifiable. Additional development is being under
taken at this time in the application of pneumatic conveying in the coal min
ing industry, for example, the rock hoisting system mentioned above which
has been designed and tested to hoist 220 tons per hour of 4" rock through a
vertical lift of 1240 feet and which is to be used with a blind shaft boring
machine. Also in hand is a Bureau of Mines study to investigate: (1) coal
hoisting with pneumatic systems in U.S.A. mines and how this will differ
from European practice; (2) the conveying of cuttings from a tunnel boring
machine operating in a coal mine which is paralleled by work previously
carried out in civil engineering tunnel projects and finally; (3) the conveying
of coal away from a continuous miner and the practical and safety limita
tions. This latter application of pneumatic conveying could result in in
creased production from continuous miners and the reduction in hazards
associated with moving vehicles, such as shuttle cars, diesel tractors, etc.,
with the coal being totally enclosed within the pipeline and not subject to ex
posure to the mine atmosphere as it is on belt or chain conveyors.
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Bill Murray: Thank you Eric for a very interesting and a very thought
provoking paper.

Ladies and Gentlemen the last paper of this technical session is on
"Formcoke, a Potential New Market for Illinois Coal." This is being given
by Jerome Knoerzer, who is a supervising research engineer with Inland
Steel Company. Mr. Knoerzer has been employed for 25 years with Inland
Steel Research Department and during that time he has worked as a techni
cian and engineer on various projects related to coal preparation and utili
zation. He has been involved in all of the formcoke research projects at In
land. In addition, he holds a BS in mechanical engineering from the Illinois
Institute of Technology.

Ladies and Gentlemen, Mr. Knoerzer.



FORMCOKE — A POTENTIAL NEW MARKET FOR
ILLINOIS COAL

JEROME J. KNOERZER

Supervising Research Engineer
Inland Steel Company
East Chicago, Indiana

INTRODUCTION

In the late 1950's, Inland Steel Company began investigating the
possibility of producing blast furnace quality coke in a continuous form-
coke process utilizing 100% Illinois coal as the feedstock. The reason Il
linois coal was chosen was that the company had considerable reserves of
low sulfur Illinois coal that would be more economical to use compared to
the eastern high volatile coking coals normally used in the conventional cok
ing process. For the past 24 years, Inland has used Illinois coal in conven
tional coke batteries; first, at a low level of 25% addition to the blend and
later at over 60% for coal preheated prior to coking.

It became increasingly clear that the use of marginal coking coal in a
cokemaking process was not the only reason for developing a formcoke
process. In the late 1950's and through the 1960's, much work had been
done to prepare the iron-bearing materials going to the blast furnace. The
use of direct shipping ore had given way to the use of taconite pellets. These
pellets had a high iron content, uniform size, and closely controlled physical
properties, which resulted in a sharp increase in blast furnace productivity.
Sinter quality was also improved. Blast furnace operating practices were
changed in an effort to make the process more efficient. Thus, the only
material which had not been improved significantly was coke. Some im
provement has been made in coke strength through careful blending of
strongly coking coals with the normally used high volatile coals. However,
size, shape, and uniformity of coke was and still is left to vary according to
the coal blend used, coal preparation practice, and operating characteristics
of a particular coke plant.

Beside the desires to extend the coal base to include non-coking coal
and to improve coke quality, a third factor in the consideration of a new
coking process is the pressing need for better environmental control. The
conventional coking process has presented a formidable challenge for con
trolling emissions during charging and pushing, as well as those emanating
from the many doors and lids during the coking process. A continuous pro
cess with a limited number of processing steps offers an opportunity for ac
ceptable environmental control.

Thus, the development of formcoke processes has been based on the
following needs:

1. Extension of the metallurgical coal base to include poorly coking or
non-coking coals,

30
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2. Improvement of blast furnace performance through the use of coke
with uniform size and shape characteristics, and

3. Better environmental control.

Toward these ends, numerous processes have been conceived and have pro
gressed to the bench scale, but only a few have been developed to the point
where sufficient quantities of formcoke were produced for limited blast fur
nace trials; mostly on smaller size furnaces. The results of these trials have
been reported in the literature1'7 and will not be reported in this paper,
however, the basic steps encompassing most formcoke processes will be
described which will show the applicability of coal type to the process.

BASIC FORMCOKE CONCEPTS

The term "formcoke" refers to a product of a forming operation, such
as, briquetting, extruding, pelletizing, or balling, in which a blast furnace
fuel is produced having specific size and shape characteristics. Specific pro
perties, such as, crushing strength, abrasion resistance, and reactivity to
carbon dioxide may also be controlled. In the broad definition of formcok-
ing, there may be one or several thermal processing steps, which can take
place either before or after the forming operation.

Those processes that utilize a heating step before forming rely either on
(1) the inherent plastic properties of the coal when heated to the softening
temperature for binding of the coal particles, or (2) complete devolatization
of the coal with recovery of the tar to be used as a binder in the forming
step. Another approach to formcoke production is to produce briquettes in
a double-roll briquetting machine at ambient temperature using fresh coal
with either asphalt or pitch as a binder.

Figure 1 refers to two processes (Ancit and BFL) that utilize an initial
thermal treatment which combines the complete devolatization of a non-
coking coal heated to a high temperature with a coking coal which has been
heated to a lower temperature. The temperature of the resulting mixture is
sufficiently high to effect the softening of the coking coal, which then acts
as a binder in either the briquetting or balling operation. In general, about
75% non-coking coal can be combined with 25% strongly coking coal to
produce a good quality formcoke. Figure 2 shows the basic step practiced
by the Inland and Sapozhnikov processes. Here a single, weakly coking coal
is heated to near its softening temperature and then briquetted, followed by
coking in a shaft coker. Another type of hot forming process is that
developed by Consolidation Coal Company. As shown in Figure 3, coking
coal is heated and formed into pellets or balls in a hot balling drum using a
tar binder. Also, the fines screened from the drum product are charred and
recycled to the drum. One process that employs a complete devolatilization
of the feed coal prior to forming is the FMC coke process shown in Figure
4. This process will be discussed later in more detail, however, basically coal
is devolatilized and briquetted with a pitch binder derived from the car
bonization step. The briquettes are then coked in a shaft coker.

Two processes that use cold briquetting of fresh coal are the HBN pro-
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cess (Figure 5) from France and the DKS process (Figure 6) from Japan.
Both processes use non-coking coal, coking coal, and a binder which is
blended, briquctted, and coked in either a shaft coker (HBN) or a vertical
slot oven (DKS). Most of the processes employ a final heat treating or cok
ing step as a means of assuring a completely devolatilized product. The per
tinent features of the more successful formcoke processes are shown in
Table 1.

INLAND STEEL FORMCOKE PROCESS

The early research effort at Inland was directed toward the develop
ment of a formcoke process with Illinois No. 6 Coal. Since this coal is a
weakly coking coal with only moderate swelling properties, it was decided
to concentrate on a process using cold briquetting with a binder for form
ing, followed by heat treatment in a countercurrcnt coker using an inert gas.
The initial batch tests indicated that a very low rate of heating was required
in order to prevent sticking and agglomeration of the briquettes as the
temperature was raised through the plastic range. However, the disadvan
tage of the very slow heating rate was the necessity for a long coking time.

NON-COKING
COAL
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Fig. 1 — Basic flowsheet for the Ancit and BFL processes.
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Further work showed that by heating the ground coal to near its incipient
fusion temperature, briquetting immediately, and then subjecting the bri
quettes to a mild surface oxidation, the sticking and agglomeration between
briquettes was eliminated. The batch tests led to the design of a 20 kg/h
continuous coking unit, consisting of three zones for heating, coking, and
cooling of the briquetted coal using an inert gas for heat transfer. A
schematic flowsheet is shown in Figure 7. A patent application was filed in
1963 and granted in 1967."

It became clear that the amount of developmental work and expense
would be too great for Inland to carry out alone. Therefore, subsequent
work with formcoke was carried out in cooperation with developers of
other processes. The European processes, which wereof interest to Inland,
utilized hot briquettingand coking in sand-type heat exchange vessels. Bri
quette heating rate could not be controlled in the sand bed cokers, resulting
in swelling and fusion of the coal, thus producing a weak product of ir
regular size and shape. Therefore, Inland's efforts were redirected toward
the FMC formcoke process. This process offered promise since it was
designed to operate with a single coal of either the subbituminous or
bituminous variety, which included Illinois coal.
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Fig. 2 — Basic Howsheet for Ihe Inland Slecl and Sapozhnikov formcoke processes.
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DESCRIPTION OF THE FMC PROCESS

The FMC formcoke process was designed to produce coke for use in
the production of elemental phosphorus at Pocatello, Idaho. The coal for
the production of formcoke was the Elkol subbituminous coal from the
Adaville seam near Kcmmerer, Wyoming. Research work was carried out
which led to the design and construction of a 227 Mg/d demonstration plant
at the Wyoming site. This plant, which was a joint venture between FMC
and United States Steel Corporation, had the two-fold purpose of produc
ing formcoke for the phosphorus furnaces and sufficient formcoke for
testing in an experimental blast furnace at Universal, Pennsylvania.

The FMC process, shown in Figure 4, is divided into two semi-
independent processing sections. The front-end of the plant is the pyrolysis
section in which the coal is processed through a series of three fluid bed
vessels to carbonize the pulverized coal and recover the by-products. Coal is
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Fig. 3 — Basic flowsheet fcr the coke pellet process (Consol-BNR process).



36 ILLINOIS MINING INSTITUTE

received, pulverized, and screened at 4 mm. The undersize is dried and
heated to 150°C in the catalyzing fluid bed vessel, which is fluidized with
steam and a controlled amount of air to prevent agglomeration of the coal.
This oxidiation step is necessary for bituminous coals that swell and soften,
however, for western subbituminous coals, drying and heating is usually
sufficient. After heating to 150°C, the coal is conveyed to the second fluid
bed vessel, which is the carbonizer. Here the coal is heated to about 480 °C
with a fluidizing medium of steam and a controlled amount of air. The air is
required to provide the oxygen for combustion to heat the bed. All of the
tar and a portion of the by-product gas is removed from the coal in the car
bonizer. The char from the carbonizer is conveyed to the third fluid bed
vessel for final calcination at 815 °C. The calcincr is fluidized with an inert
gas and air which produces an off-gas with a low heating value. The final
processing reduces the calcinate to less than 3% volatile matter. The
calcinate is cooled to about 120°C and stored for subsequent briquetting.

The back-end of the process includes the forming and coking steps.
The tar that was produced in the carbonizer is dried and polymerized with
air to produce pitch, which is used as a binder in briquetting. Pitch is
blended with calcinate and briquetted in a double-roll briquetting machine.
The screened briquettes are then cured on a travelling grate in a curing oven
at 230°C. This curing generates sufficient strength in the briquettes to
minimize degradation in the coker. The cured briquettes are coked in a ver
tical shaft kiln heated to about 815 °C, and cooled in the lower section of the
shaft by recirculated inert gas prior to their discharge. The off-gas from the
coker is stripped of the tar that is derived from the binder. A portion of the
gas is burned to generate heat for coking and provide an inert gas as a heat
carrier in the coker. The excess gas is used in an incinerator to burn waste
products and produce steam.

ILLINOIS COAL TEST WITH THE FMC PROCESS

In 1966, Inland joined with Armco and FMC to conduct a blast fur
nace test of formcoke at Armco's Hamilton, Ohio plant.1 The formcoke
produced for this test was larger than FMC had normally been producing
which resulted in a product with a very grainy texture with poor adhesion
between grains. This poor adhesion resulted in the generation of excessive
amounts of granular fines along with a more troublesome airborne dust. In
spite of the operating problems, the tests did show that a production size
blast furnace could operate on formcoke. However, it was clear that much
work was necessary in order to improve the abrasion resistance of formcoke
before further testing could proceed.

In an effort to improve the product, Inland sponsored research at
FMC's Philadelphia pilot plant using Illinois No. 6 Coal. As a resultof the
pilot plant work at FMC, it was determined that by modifying the briquet
ting practice a good abrasion resistant formcoke of high crushing strength
could be produced. Since we were interested in the use of Illinois coal, the
next step was an evaluation of Illinois coal at FMC's Kemmerer demonstra-
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tion plant. Two trials were made in 1970 to produce formcoke to be
evaluated for handling characteristics at Inland's blast furnace. The first
trial was aimed at producing the highest quality product using Elkol sub-
bitiminuous coal. The second trial was conducted using about 900 Mg of Il
linois No. 6 coal. This trial was the first time any coal other than Elkol coal
had been processed at Kemmerer. After adjusting plant operating
temperatures and feed rate, a good quality formcoke was produced. Several
railroad cars of the product from each trial were shipped to Inland where
the briquettes were utilized in the blast furnace without difficulty.
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The objective of the trial with Illinois coal was to prepare for a sus
tained run using 100% formcoke in a large blast furnace operating at high
production rates. In 1973, a consortium of six companies, which included
Inland, FMC, Armco, Jones & Laughlin, McLouth, and United States
Steel, carried out a test at Inland with 18,150 Mg of formcoke produced at
Kemmcrcr from Elkol coal.5 Elkol was chosen because of the cost and
downtime required to modify the plant to process Illinois coal on a con
tinuous basis, and the transportation cost for shipping Illinois coal to
Wyoming. Formcoke was used up to 80%* replacement for regular coke,
however, problems developed when the inwall temperatures increased and
remained above normal, in conjunction with high top gas temperatures, in
dicating channeling of gases along the walls of the furnace. It was
postulated that channeling resulted from an unusual distribution of form
coke in the furnace. At the 50% replacement level, the furnace operated
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Fig. 5 — Basic flowsheet for the HBN formcoke process.

'100% replacement was usedfor5 hours, however, the problem had developed previously at
the 80% level after 105 hours of operation.
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Fig. 6 — Basic flowsheet for the DKS formcoke process.

successfully at high wind rates. The conclusion from this trial was that
formcoke can be used at 50% replacement levels with no significant
operating problems. At higher replacement levels, charging patterns would
have to be developed for better distribution of formcoke to prevent chan
neling of gases in the furnace.

FUTURE DEVELOPMENT PROGRAM FOR FORMCOKE

The developmental work that is still needed, as indicated by the 1973
trial, prompted Inland to develop a large scale demonstration program
aimed at the use of formcoke as a total replacement for regular coke in
several different size blast furnaces. In addition, process modifications are
proposed to utilize oxygen and steam, instead of air and inert gas, in the
carbonizer and calciner to produce a higher quality of gas for use in existing
plantsdesigned to usecokeoven gas. Basically, the plan calls for building a
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formcoke plant large enough to supply a small furnace with formcoke for a
sustained period so that proper charging practices can be developed. The
second phase will be the operation with 100% formcoke in an intermediate
size furnace, which would be the same one used in the 1973 tests. The final
phase will be a trial on a fully instrumented large blast furnace. The plant,
to be built at Inland, would use Illinois coal to produce 907 Mg/d of form
coke. The by-product gas, which would be either of low or medium heating
value, depending on the use of air or oxygen, would be utilized within the
steel plant. Due to the magnitude of this project and the overall cost, a pro
posal has been submitted to the Department of Energy requesting govern
ment participation. This proposal is currently being evaluated.

The demonstration of the sustained use of formcoke as a replacement
for conventional coke in a blast furnace is an important step in the develop
ment of formcoke. The other objectives for developing formcoke processes,
as stated earlier, namely use of marginal or non-coking coals and better en
vironmental control, have been demonstrated to a limited degree.

COALS APPLICABLE TO FORMCOKING

The range of coals tested at various stages of the FMC formcoke pro
cess has been reported by Moran and Joseph.10 Most of their tests were con
ducted in their pilot plant, which is a duplicate of the front-end of the
demonstration plant. The raw coal feed to the pilot plant is about 0.9 Mg/d
with an evaluation run lasting about five days at steady-state conditions.
Coals ranking from low volatile bituminous to subbituminous-B have been
evaluated in this pilot plant unit. Figure 8 shows that range of rank of coals
used in formcoking processes. Only two coals, Elkol (subbituminous-B) and
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Illinois No. 6 (B-bituminous) have been run in the Kemmercr plant. FMC
found a good correlation between the pilot plant results and actual produc
tion runs in the demonstration plant. The pilot plant results showed that all
of the coals tested would produce a calcinate suitable for producing good
formcoke under specific processing conditions. In those runs in which the
calcinate was further processed into formcoke, the products were found to
be similar in crushing strength and volatile matter content on a dry, ash-free
basis. Ash and sulfur can be expected to vary as the coal feed varies.
Generally, the high volatile bituminous and subbituminous coals can be ex
pected to produce sufficient tar for binder to make an acceptable product.
However, it may be necessary to usesupplemental binder with some coals of
lower volatile matter content.

The conventional coking process places restrictions on the candidate
coals for use in the production of blast furnace coke. First, the coal must
have the ability to form strong coke from the agglomerating properties of
the blend's component coals. These coals are blended in a narrow range of
proportions to achieve cokes of maximum strength. In the FMC formcoke
process, a single coal can be used without regard to cokability. Oxidation in
storage or weathering is not critical, except that highly oxidized coal may
not produce sufficient tar for binder. The second requirement is that of
desirable chemical composition for subsequent blast furnace use. Ash con
tent should be low for all coking processes. Generally, sulfur must be
maintained at as low a level for the production of formcoke as in the con
ventional coking process. However, the FMC formcoke process offers the
opportunity to utilize sulfur removal processeswhich would tend to destroy
the coking ability of coal in the conventional coking process. Also,
desulfurization of the char or calcinate may be possible in the FMC process.
Thus, the FMC formcoke process may be able to use higher sulfur coals in
the production of blast furnace coke.

ENVIRONMENTAL CONTROL OF FMC FORMCOKE PROCESS

The continuous nature of the FMC formcoke process makes it
amenable to better environmental pollution control. As an example, the ef
forts of FMC to control emissions from the Kcmmerer formcoke plant were
described by King, et al." The plant was constructed in 1960 for the purpose
of demonstrating the process. Therefore, the main emphasis was directed
toward product quality withonly a minimum effort to control emissions. In
subsequent years, a number of modifications and improvements have been
incorporated for better product quality and environmental control. All of
the processing steps are contained in closed vessels equipped with off-gas
recovery or scrubbers. Therefore, little is required to control emissions to
the air, except for fugitive emissions mainly from the materials handling
systems. For this purpose, dust collection systems with baghouse filters
have been installed. Incinerators have been installed on those stacks which
do not produce a by-product quality gas. Water from the wet coal and
scrubber water from the dryer-catalyzer are discharged to containment
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ponds for evaporation. Scrubber water from the by-product gas streams
and tar decanters is disposed of in the front-end incinerator where organic
waste is destroyed. Thus, with evaporation and combustion of process
water, a "zero" discharge condition is attained. In less arid regions,
suitable alternative water treatment systems, such as, biological or chemical
oxidation would be required.

SUMMARY

The incentives for development of a formcoke process are an extended
metallurgical coal base, potential for improved blast furnace performance,
and better environmental control. The particular incentive for Inland is the
use of greater percentages of the more economical Illinois coal. Research
had shown that an acceptable quality product could be made from Illinois
coal. Of the processes evaluated, the FMC formcoke process was the most
advanced and has the greatest chance for commercialization because of the
many years of successful operation at Kemmerer. Blast furnace trials in
dicated the potential success for full scale continuous use of formcoke on
large furnaces operating at high driving rates.

The potential for producing formcoke from a variety of coals was
shown by FMC to be quite feasible. However, some modification may be
required to process coals of different rank. Illinois coal had been successful
ly processed in the Kemmerer demonstration plant to produce acceptable
blast furnace quality formcoke.

Environmental control of a continuous formcoke process should be
easier to achieve, due to the reduced number of emission sources, and the
elimination of the charging, pushing, and quenching steps normally
associated with pollution problems in the conventional coking process.
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Bill Murray: Thank you very much Jerome. Mr. President, ladies and
gentlemen, on behalf of the speakers I would like to thank you for your
courtesy for listening to the speakers this afternoon. In conclusion, I would
like you to join with me in thanking the speakers for the many hours of
time, their own valuable time, that it has taken them to prepare the papers
and also for the gift of knowledge and experience in the presentation.



MORNING SESSION

The Friday morning Business and Technical Sessions convened in the
Lincoln Room of the Holiday Inn East at 9:00 a.m., October 17, 1980.
President Charles E. Bond presided.

BUSINESS SESSION

President Bond: The first order of business will be our Secretary's fi
nancial report by Heinz Damberger.

SECRETARY-TREASURER'S REPORT

Heinz Damberger: This is actually the Secretary's and Treasurer's Re
port. A count of the people who showed up today and yesterday indicates
that we have here 920 regular members, 9 life members, and 50 students
which add up to a total of 979. There are still people signing up so I think we
are going to hit 1000. We were very close to 1000 last year; I think it was
993.

Our financial status during the past year has deteriorated somewhat.
We have had more expenses than income. The Executive Board has dis
cussed this, and you know that this year we have increased our dues. Next
year we will be increasing the advertising fees to increase our income. There
were some unusual expenditures this year, which will not occur again. We
had a penalty of $1690 from IRS, which I think we are going to get back.
This happened when I came in as Secretary and I really didn't know that we
had to file our return by a certain date. Hal didn't brief me, and they put a
penalty of ten dollars a day on us. But I understand that a changein officers
is a valid reason for filing late, so we will get our money back, I think.

We also had a little over $2,000 in expenditures, which will be a one
time expenditure for development of a computer program for addresses of
all the membership and the advertisers. Now we can automate our mailing,
which we have done this year. For the first time wecan sort by zip code, and
this makes it possible to use spot mailing. As a result of this, this year we
have substantially reduced our mailing costs. For instance, we mailed the
Proceedingsfor $340 less than the previous year, and as a resultof this com
puter program wecould give our addresses in a sorted order. On our regular
mailings we saved $720 as a result of the use of bulk mailing. We needed
someextra moneyto help Betty packagethe things. Whenyou do bulk mail
ing there are certain requirements, so that takes a littleextra work. Westill
saved about $600. The $2,000 will be paid back in about three and a half
years, so I think that is a pretty good investment.

The cost for our fellowship hour went up last year by $2,350, mostly on
a basis of upgrading. You may have noticed that you got beef sandwiches
last year and this year again. I think they were received pretty well, but it
does mean extra cost to us. Also we put out some more food than the pre-

45
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vious years.

And thirdly, a major item of increase and expenditures was the Pro
ceedings volume. They cost $2,500 more this year than in the previous year
for two reasons — 1) We had fifty pages more; mostly there were some ex
tra pages of advertising, but there was more text, and 2) we have more mem
bers so we increased the number of copies that we printed, and of course,
there is inflation. So all of these increased our expenditures and much more
so than our income. Income went up about a thousand dollars, and expend
itures after we subtract the IRS penalty was up $9,000. It is about an $8,000
draw down. Now I think we are going to be fairly balanced this year and
next year again. For those of you who are interested in the details I have
copies of the financial report, and you are certainly welcome to look at
them. The Auditing Committee has approved the financial report.

NOMINATING COMMITTEE REPORT

President Bond: The next item of business will be the Nominating
Committee Report, and that will be given by Wally Lucas.

Walter Lucas: Thank you. The Nominating Committee consists of
Chairman Mr. Bill Will, who sends his regrets he could not be here today,
Mr. George May, and myself. We would like to submit to the Institute the
following four people for three-year terms to the Executive Board. Three
are re-nominees, and one is a new one. They are as follows — Mr. Robert
Izard of Midland Coal, Mr. William J. Orlandi of Ziegler Coal, Mr. Brad
Evilsizer, Director of Mines and Minerals of the State of Illinois, and the
new one, Mr. Ron Siler of MAPCO. The other nominee that we would like
to submit is for Second Vice-president, and his is Mr. Wayne E. Haynie of
Old Ben Coal Company.

President Bond: You have heard the nominations as presented. Do I
hear a motion to accept as submitted? So moved. Is there a second to that
motion? All in favor say I. Opposed? Motion carried.

ADVERTISING COMMITTEE REPORT

The next item of business will be the report of our Advertising Com
mittee that was chaired this year by Mr. RayTaucher. He is unable to at
tend, so I believe Heinz is going to give that report.

Heinz Damberger: Asyou all know theAdvertising Committee is really
the heart of this whole organization, because theyprovide the money. Last
year we had 239 pages of advertising which brought in $26,883, and that is
the bulk of our income. Compare this to $7,000 from dues. So these gentle
men are doing a marvelous job. This year we already have 120 pages again
for your Proceedings volume, and we are ahead of last year. I think these
gentlemen are doing very well. I suggest to anybody here or to any of your
friends, that if you cansupport this committee, they will be very apprecia
tive and everyone else will be too. I think they deserve a hand for their
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work.

President Bond: As Heinz indicates this is the financial backbone of

our association, and we do appreciate the participation and attention that
has been given to this matter.

HONORARY LIFE MEMBERSHIP

President Bond: The next item of business is the Honorary Life Mem
bership. As you well know, it is customary that each year we select someone
to present this honor to, and I would have to admit this year it seemed a lit
tle difficult to find that particular person. After a long search, as a matter
of fact probably as late as three weeks ago, a name was mentioned, and we
have selected that person. I will tell you a little about him. The recipient is a
very worthy coal miner, but he has been somewhat inactive in attendance in
the last few years, and in just a minute you will understand why. This year
he is celebrating his century birthday. His mining career started at the age of
15 in 1895 in the central part of Illinois along the Illinois River, and he later
migrated to southern Illinois around Eldorado. After having spent some 45
years with Peabody, he retired in 1940. So he has been out of circulation all
these years, but he has been somewhat active. We felt he would be a good
prospect, we pursued it, and he accepted it. His name is George Lindsay.
Some of you probably know him; I know some of you do. Some of you may
know him by his nickname when he was mining coal. He was called Stub
Lindsay. He has a son George who lives in Chicago. He has another son, a
doctor, who lives in Springfield. Unfortunately Mr. Lindsay had made pri
or arrangements, and he won't be here to accept the award today at the
luncheon. But we do have a very distinguished person to accept for him,
and you will find out who that is at the luncheon.

SCHOLARSHIP REPORT

President Bond: The next item of business is the Scholarship Report,
and this will be given by Jack Simon.

Jack Simon: As I think all of you know, one of the jewels in the crown
of the Illinois Mining Institute is the rather outstanding scholarship pro
gram that a relatively small organization, such as we are, has been able to
sustain, and there are some members of the Executive Board who are hop
ing that we can do even better. But this year we have five full scholarships.
There are two at the University of Missouri-Rolla, two at Southern Illinois
University, Carbondale, one at the University of Wisconsin at Platteville,
and three awards to three junior colleges — Rend Lake College at Ina, Illi
nois, Wabash Valley College at Mt. Carmel, and Southeastern Illinois Col
lege at Harrisburg. I think we have representatives from most of them here
to make a brief report on the scholarships at their institutions. First is the
University of Missouri-Rolla, and Ernie Spokes will be making that report.
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Ernie Spokes: Thank you Jack. Mr. President I am happy to be able to
represent the University of Missouri-Rolla and report that this year we have
Craig Beck, who is on a scholarship. Craig would you stand up please? We
also have Steve Reel, who has an examination this morning and can't be
present. Steve will be graduating in December, and when he vacates the
scholarship Todd Grounds will go on it. All three are from Illinois, and they
are all very enthusiastic about the mining industry, particularly coal mining.
I hope that some of them, if not all, will end up in the coal mines of Illinois.

Usually I am asked to say something about what is going on at Rolla.
Our enrollment is just a little lower than last year because we graduated
about 50 or 55 mining engineers last year. When anybody looks at the en
rollment by class they ask me how that can be because we always have a lot
more seniors than anything else. One reason is that the community colleges
both in Illinois and Missouri and a few scattered elsewhere send us some
very fine juniors, so we do get a much larger enrollment in the upper classes
than the lower classes. I think we are expecting 30 to graduate near Christ
mas. I just got the list on my desk yesterday morning before I left, and I
didn't have time to read it over and see just where we stood. But we look for
another bumper crop this year.

I am sure not all of you know that Dean Plans died in the middle of Ju
ly, and his duties have been transferred to me. One of the serious problems
that we have is keeping up the level of faculty. There is always the problem,
of course, of having the money to hire people, but you just can't throw
money into a situation like that. The ads can run for years on end, but we
never find suitable people or even people who are interested. So we con
stantly worry about using up all the seed corn when all the graduating class
goes directly into industry. We are hoping that we're going to persuade a
few of our students to go to graduate school. It has always been my theory
that graduates should go out and work a year or two, then they know exact
ly what they are interested in before they come back and do their graduate
study. But we are getting almost to a point of desperation. We just have to
turn out more masters and doctors or pretty soon there won't be any mining
schools. The buildings will be there, the money will be there, but there
won't be any faculty to teach the students. If any people are thinking of re
tiring and think they have talents that we might utilize, please keep us in
formed. I can usually manage this in the field of mineral dressing, which
doesn't include coal preparation on campus, because we teach that in the
mining department. But in that field we already have a mill superintendent
as a lecturer. We may see a considerable change in the pattern of education
in mill industries because of the shortage of people that qualify to meet the
standards of creditation. We don't make all of the decisions on our own
campus. Some of the decisions are made for us, and we have to meet certain
standards so we are doing our best to do that. Weare going forward with a
lot of research related to coal, and I amsureyou have seen that in the jour
nals. I would like mystudents to standupso youcan geta glimpse at them.
Maybe you can meet them later on. Please stand. Thank you very much.
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Jack Simon: Ken Tcmpelmeyer from Southern Illinois University at
Carbondale is here to make the report for Southern.

Ken Tempelmeyer: Thanks very much Jack, Mr. President. I am also
pleased to be here and have the opportunity to thank the Institute for the
scholarship support that they have continued to give to Southern Illinois
University. I am sure as many of you must know, that we reinitiated last
fall, undergraduate education in mining engineering in the State of Illinois
with the establishment of a Mining Engineering Department at SIU, Car
bondale. During the first year of this program we had nine majors. These
primarily transferred into the program from other departments within the
college. This fall we have about 60 undergraduate majors in mining engi
neering. I expect that next year we will haveover 100, and my anticipation is
that the program will reach the equalibrium number of 200 students or so.
Our undergraduate mining program is also complemented by a graduate
program in mining engineering, which has been in existance for several
years. It has about 20 students in it, and in addition we have a baccalaureate
program in mining technology which has also been in existance for several
years. It provides a means to give students, who come from the community
colleges throughout the state, their third and fourth years of education in
mining technology.

Dr. Paul Chugh was bringing a group of our students, a dozen or so. I
do believe they'll be here to attend the sessions later this morning. I believe
that all of our mining educational programs are really proceeding impres
sively, and our problem too, is very similar to what you heard previously.
We have no problem in recruiting students, but we do have a very serious
problem in recruiting good, adequate faculty members in all aspects of min
ing engineering. And those of you who may be interested in looking at the
opportunities at Rolla, I hope you will also give me a call and explore some
of the opportunities that exist at Carbondale.

On behalf of the University and more specifically on behalf of the stu
dents, because they're really the ones who benefit from your aid, I would
like to thank the Illinois Mining Institute for the scholarships received last
year. We receive two S750 scholarships as Jack Simon mentioned. We ac
tually divide these into three awards of $500 each. We award the scholar
ships on the basis of academic achievement, financial need, and a demon
strated interest in mining. We ask all of the students to submit a statement
telling why they are interested in mining and what their lifes intention is.
Then the Assistant Dean and I interview all of the top candidates. We think
this procedure has allowed us to identify some outstanding candidates for
the IMI scholarships that have been awarded. This past year the three schol
arships were awarded to Stephen Kopenitz, Del McCabe, and Robert Schir-
ato. All three were outstanding senior students; two are from mining fami
lies, and we know that all three will be a credit to the University and a credit
to IMI. Normally, we like to bring our students and introduce them to you.
I was unable to arrange that because these three lads graduated last May,
and all three have been employed by the same company, Texas Utility in
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Dallas, Texas. 1don't know whether they were employed as a trio or not,
but we surely would have had a hard time choosing the best among the
three. I guess Texas Utility had that same difficulty and decided to take
them all. Again we appreciate the scholarship support that you have given.
We received the support for this coming year, and we are in the process now
of identifying the 1980-81 recipients. Weshould do that within a month or
so. Thank you.

Jack Simon: We have one full scholarship at the University of Wiscon
sin at Platteville, and I think Dale Dixon is here to report for them.

Dale Dixon: Thank you Jack. I wish to thank the Illinois Mining Insti
tute for their continued scholarship program. It is interesting to note that
out of the 29 we have had in the past year, 15 of them, which is a little better
than 50%, have entered into the coal mining industry. A lot of our other
students, of course, have gone into the coal mining industry. Most of these
15 are paying taxes in the State of Illinois which is nice to know. I now wish
to introduce our IMI Scholarship winners — Mr. Russell Meyer and Mr.
Scott Conotzen. Russell is a senior, and Scott is a junior. We are going to be
graduating 17 good mining engineers this year, and its an exceptionally
good class. Wehavean enrollment of 95 students in our program. We too
are experiencing the problem of maintaining faculty, so if any of you are in
terested, contact us first. Thank you very much.

Jack Simon: I neglected to mention that the board has authorized one
full scholarshipat the University of Illinois. That award has not been imple
mented for several years, but it does remain on the books. We have three
junior colleges, and I am not sure who the representatives are. Is there
someone here from Rend Lake College? There is one $500-award for a stu
dent scholarship support for Rend Lake College. Is there anyone represent
ing Wabash College? And the third one is Southeastern College at Harris-
burg. Is anyone representing Southeastern? That concludes my report Mr.
President.

President Bond: Thank you Jack for the Tine report. As Jack indicated
at the beginning of his presentation, our scholarship function is without any
exception one of the most important functions of the Institute, and we have
come up with dollars to support the scholarships for years. As a matter of
fact, and I am very pleased to announce to you that just last evening we
received a S1,000 anonomous gift to this scholarship fund, and we're not
sure just how this will be administered. I am sure it willgive us a start on in
creasing the scholarships and more than that, perhaps it will allow us to
start a revolving fund that we can increase by both dollars and numbers. I
thought we would be remiss if we didn't make mention of that fact. That
concludes the business portion of our session today. Is there any other busi
ness or old business that anyone would like to bring before the member
ship? Is there any new business? If not, do I hear a motion for adjourn
ment? Second. All in favor say I. Opposed? Motion carried.
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TECHNICAL SESSION

PresidentBond: I open the Friday technical session of our 88th Anni
versary, and at this time I would like to introduce the Chairman of the ses
sion. He is a good friend of mine, Mr. Robert (Bob) Holloway. Bob has a
degree from the University of Illinois in agronomy and political science. He
spent seventeen years of his career with the USDA and the Illinois Depart
ment of Agriculture. He has been with Arch Minerals for the last five years.
He is director of land resources, and he will be the chairman for our morn
ing session.

Robert Holloway: Thank you very much my very warm and personable
friend, Mr. Charlie Bond. Charlie you certainly honor me ingiving me this
opportunity to be your Chairman of the technical session for the balance of
the morning.

The first speaker in the technical session this morning comes to us all
the way from Victoria, Texas. He isa very delightful and personable young
engineer whom I had the pleasureof meeting just a few momentsago. Some
of my ancestors come from Victoria, Texas. His name is William A. Had-
den. He is a chief processing engineer for Allen & Garcia Company in Chi
cago, Illinois. Bill has about nine years experience with industry, and he has
his engineering degree from the Pennsylvania State University, graduating
in 1971. Thetitleof hispaperis "Today's Development in CoalPreparation
Equipment and Processing." Would you please welcome William L. Had-
den.



TODAY'S DEVELOPMENTS IN COAL
PREPARATION EQUIPMENT AND PROCESSES

WILLIAM L. HADDEN

Chief Processing Engineer, Allen and Garcia Company
Chicago, Illinois

INTRODUCTION

The subject of this presentation is "Today's Developments In Coal
Preparation Equipment and Processes". While researching the information
for the presentation and trying to determine what were "today's
developments", several curious conditions were found to exist.

The word "new" when related to new equipment and processes had
different meanings among the suppliers polled. One group thought "new"
meant anything developed in the period from the late 1960's through today,
while another group thought new developments applied to prototype equip
ment and concepts under current development.

An attempt to discuss all the equipment and processes encompassed by
either definition would at least be too time consuming. It was decided that
only equipment and processes of "today's state of the art" would be con
sidered. This too allowed for many pieces of equipment and many new con
cepts to be considered.

For the purposeof thispresentation,preparation processes will bethose
processes that changeany physical propertyof coal. This includes processes
such as extraction and transportation. To narrow the field further, it was
decided that the newer developments, especially those with which I have
been recently involved, would be discussed.

Extraction and transportation have historically been part of the mining
process rather than a part of the preparation process; but any process which
alters any of the physical properties of coal must be considered as part of
the preparation process.

NEW EXTRACTION TECHNIQUES

For example, in some of today's modern strip pits, overburden is
removed and the exposed upper surface of the coal seam is cleaned of nearly
all extraneous material by rubber-tired front-end loaders and motor driven
sweepers. The loaders then scoop out a virtually pure seam of coal, whereas
the older techniques permitted cleated dozers with rippers on the seam sur
face which caused much degradation and contamination from near seam
rock.

Such advancements as found in the long-wall systems, their shorter
counterparts, and respacing of continuous miner cutter-head bits, have
been reducing the amount of fine and ultra-fine raw coals delivered to
preparation plants. This reduction, in turn, can effect the final product
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moisture and Btu values, and could effect the amount of equipment and
energy used to lower the moisture content.

NEW TRANSPORTATION AND HANDLING TECHNIQUES

Face to plant rapidconveyor systems, unit and dedicated train haulage,
and silo and quick recovery bulk storage systems are some of the newer
techniques being applied to today's transportation and handling systems
that have reduced the time interval between extraction and delivery. This
faster delivery has allowed for a fresher, less handled coal feed, which has
not been permitted to weather, degrade or heat.

As can be seen, some detrimental effects that could be attributed to ex
traction and transportation techniques can be minimized by using some of
the newer equipment and processes.

NEW PREPARATION TECHNIQUES

The majority of the physical and chemical processes used to beneficiate
coal occur at the preparation facility. Not only have new equipment and
processes been effecting preparation plant design and function, but ad
vancements in older techniques have been making their mark.

ICKENER

Fig. 1 — Schematic diagram of high capacity thickener.
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Coal washing by jigging can be traced to approximately 1850, but to
day's improved jigshandle morecapacity and make a betterseparation than
those of their ancestry. The Batac jig is probably the most advanced jig
operating today; it was designed for greater capacities and improved
performance and to go beyond the capabilities of its predecessors.

Screening

Screening has been a function of coal preparation from the beginning,
but only in today's state of the art do we have higher capacity, more com
pact, lighter units.

Development of screening has come a long way — from open, heavy,
awkward wooden and steel units suspended by cables or wooden slats to
rubber mounted, isolated and enclosed efficient units of today.

One such screen used for 20 mesh to 400 mesh separation is the Derrick
Multifeed wet sizing screen. The manufacturer claims the unit is the
ultimate in capacity, compactness, efficiency and economy for 20 mesh
through 400 mesh separations.

The screen's unique multifeed concept provides three independent
screening units within a single machine. The Sandwich Screen surfaces,
which have high-speed, lowamplitude screening action providefor fast and
accurate grading of coal fines.

The advertised primary economic advantage of this unit is its high ratio
of production to the space consumed. Further supplied information states
that the overall screening efficiency of the unit is very high.

fflMKI
Eig. 2 — Typical exlcrnal installation of high capacity thickener.
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This unit is light weight and compact, with rubber float mounts to
isolate vibration and requires no massive supportive structure. Evaluation
of factors such as these directly effect theeconomics of design and construc
tion trends in today's preparation facilities.

Pumps

Pumps have historically been usedabout preparation plants, but it has
only been in recent years that lowermaintenanceand longer wear life have
been brought about by new alloys of various metals used in volutes, im
pellers, shafts, and liners. Pump improvement has not been limited to
metal; complete pumps and some parts are being fabricated of ceramics,
various cementatous and resin stone mixes, polyurethanes and ethylenes,
tefelon, live rubber compounds, polyvinyl chloride, and numerous other
compounds.

The use of these new compounds of metal, plastic, rubbers and other
natural and synthetic materials is appearing widely throughout the industry
as various parts — nuts and bolts, pipes, screencloths, liners for launders,
feed boxes for concentrating tables, drive chains, instruments, abrasion
plates, cyclone liners, sleeve bearings, conveyor and v-belts, gears, belt
scrapers, pinch valves, filter sectors and pump packing, just to name a few.

Water Slurries and Thickener

The handling of water and water slurries of ultra fine coals and refuse
has been problematic to the industry. Operating preparation facilities of
15-20 years ago disposed of unwanted contaminated plant waters by dump
ing them into ponds, lagoons or streams, but with today's environmental
laws most facility circuity has become closed, or at least designed to remove
the pollutants from the water. Several new pieces of equipment have been
developed to facilitate economic water and/or slurry treatment. One of
those pieces is the high-capacity thickener (fig. 1 and 2).

The high-capacity thickener looks very similar to a conventional
thickener and has many similar features such as a tank body, rotating rakes,
overflow launder and underflow line. The first unique feature that is no
ticed is the compactness of the unit — compact enough that they are being
placed inside the plant proper. Other features unique to the high-capacity
thickener are a mechanical flocculant mixer built into the feed well, a feed
well design that injects the feed below the surface of the settling sludge,
radially mounted inclined settling plates, and shorter residence time.

During operation, the feed to the unit is introduced through the feed
well where flocculants are added and mechanically mixed in several
chambers in series. The well mixed material leaves the mixing chambers and
enters the sludge bed where settling occurs. Entrance to the sludge bed oc
curs below the sludge water surface which in turn aids in contact floccula-
tion and settling.

The settled thickened sludge is mechanically raked to the middle of the
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thickener bottom where it is pumped out of the thickener. The resulting
clarified water exits over the weir at the water surface and leaves the
thickener by the overflow launder (fig. 3).

Flocculant

Studies completed by one manufacturer indicate that multi-stage
mechanical flocculant mixing improves flocculation. During the studies,
tests showed that as the number of mixingchambers decreased, the capacity
decreased due to improper flocculant mixing. Other studies indicated that
thickening due to flocculation improves with mixer speed, which further
more indicates that mechanical mixing improves thickening.

As previously mentioned, the mixed flocculated feed enters the sludge
blanket below the surface of settling sludge. This allows for minimal
disturbance of the flocculated particles once they have exited the mixing
chambers. The possibility of short circuiting to the overflow weir is also
minimized as the sludge blanket holds the feed down. The in bed feed allows
for increased solids-contact flocculation and increases agglomeration and
thickening. This system also minimizes floe shearing due to aggitated tur-
bulance from water currents.

Some highcapacity thickener systems incorporate sonic level detectors
to maintain a stable sludge blanket. The level controls actuate discharge
pumping and warn the operator if sludge levels rise too much.

Results of some test programs at various coal preparation plants

TWO SPEED HI CAPACITY THICKENER UNDERFLOW PUMP CONTROL

-# ALARM MORN

TWO SCI I CI

UNIII Rl IOW

Fig. 3 — On-off underflow pumping control of thickener.
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showed that the high capacity thickener could produce concentrations of
underflow solids equal to or greater than conventional thickeners at load
rates up to 10 times the rates typical of conventional thickeners.

Magnum Belt Press

Another piece of equipment developed for dewatering fine coal refuse
is the belt press. One such press — the Magnum press — is designed to
dewater flocculated slurry in three separate stages (fig. 4).

The flocculated slurry is fed into the feed distributor and onto a con
tinuous belt of a polyesterdewatering screen(fig. 5). During transportation
to the secondstage most of the free water isdrained from the slurry through
the screen. At the entry point to the low pressure second stage, the screen and
sludgecome in contact witha second continuousdewatering screenand pass
about a series of perforated rollers of decreasing diameter. As the diameter
decreases, the slurry is subjected to more pressure and this pressure com
bined with the serpentine movement of the belt allows for moresludge sur
face exposure creating more free water.

In the high pressure third stage of the press, external belts squeeze the
screen and sludge against other perforated rollers and liberate more free
water. As the dewatered sludge leaves the third stage, doctor blades remove
the material from the screen. The dewatering screens are continuously
washed as they return to the head end of the press.

The claimed energy savings, simplification of operation, and reduced
operating and maintenance costs could make the unit a highly cost-effective
dewatering device.

Supplied test data run on full scale units indicate that this equipment

Fig. 4 — Schematic diagram of continuous belt niter.
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could produce a cake having 82% solids by weight and recover as much as
97% of the slurry solids.

The product cake is dry to the touch and is capable of making a stable
landfill mix material. Cake discharge of good chemical analysis is directly
recoverable inasmuch as impurities such as ferric chloride or lime are not re
quired to process the sludge.

Flotaire Hydraulic Rotation Cell

Yet another new process under development for recovering coal fines is
the Flotaire hydraulic flotation cell. Although originally developed for the
phosphate industry, this unit is now entering the coal fields. As of date,
testing has been done in only one coal plant — the results are said to be
substantially better than routinely received from mechanically agitated cells.

The cell operates solely on water power. Normal plant water is mixed
with surfactants and aspirated air and fed to the bottom of the cell. Con
striction plates distribute the air-water combination uniformly; as they rise
to the surface they selectively attach themselves to mineral particles. The
waste particles not picked up, pass downward and out the discharge.

Froth or concentrate is discharged at the top around the periphery of
the tank. Projected feed to the cell is said to be as coarse as 14 mesh.
Another claimed advantage is the capacity per unit floor space — the cell is

Fig. 5 — Typical inslallaliun of dewalcring screen.
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Fig. 6 — Super scalper Ihal lakes out excess refuse.
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approximately 15 feet high and six to twelve feet in diameter.
With today's energy prices, many designs are being considered incor

porating a partial mix of high refuse feeds or recovery of formerly rejected
materials. At least one piece of equipment has been developed to scalp out
excess refuse.

Fig. 7 — Computerized train loaduul system.
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The Superscalper

The Superscalper (fig. 6) is advertised as an automated, yet simpleand
low cost means of scalping outexcess refuse that canseriously reduce capaci
ties of many fine coal cleaning devices. The manufacturer claims that the
unit is best applied economically when the feed contains an excess of 40%
reject material. Feed to the unit is suggested at -'/:, -'/, ir -'/» inch.

The unit is an adjustable, hydraulic classifying device. The feed flows
from the feed compartment across the roughing pocket andsorting column.
There a rising current of water allows only the coarsest and heaviest par
ticles of refuse to settle out to the bottom where they are automatically
discharged by level controls. The coal and finer refuse are carried up and
out the overflow to the final cleaning unit.

Installed prior to concentrating tables, the semi-classified feed is said to
increase the efficiency of the tables. The overall cost of such a combination
is advertised as being considerably less than for other fine coal circuits
handling such a high reject feed.

Automation

Automation and the computers have reached all industries including
coal. Today's plant designs include more and more automation. Automa
tion to the point that some central control operators control the functions
of the plant from an air-conditioned room. Theymonitor closed circuit TV,
gauges and recording devices and communicate with their helpers over per
sonalized walkie-talkie type radios.

Computerized systems are available that include data input systems
which can supply constant print-out information on raw coal feed rate,
clean coal production rate, percent recovery, specific gravityof separation,
and bin and tank levels. Not only are computers helping us design and
operate the plants, but they are helping us load the product. Systems are
available which once initiated, record the railroad car number, weigh the
empty car, load the car to within 0.1%, calculate the gross weight and print
out all these data (fig. 7).

Loadout rate on at least one automated system has gone beyond 6,000
tons per hour and is limited only by the train engine pulling the cars. Even at
these high rates, the system is said to meet National and Inspection Bureau
standards.

Robert Hollaway: Thank you very much Bill for your interesting pres
entation. Our next speaker is Steve Bishoff, who is Assistant Environmental
Engineer for Freeman Coal Company. He will talk to us about dam con
struction and safety regulations. Steve Bishoff.



REGULATION DUPLICATION: DAM CONSTRUCTION
AND SAFETY

STEVEN M. BISHOFF
Assistant Environmental Engineer

Freeman United Coal Mining Company
West Frankfort, Illinois 62896

INTRODUCTION

In today's mining industry, nearly every facet of operation isregulated
and controlled to some degree by a number of Federal, State, and local
government agencies. The industrial reality of this substantial government
involvement is the increased manpower necessary to keep abreast of, and
assure compliance with, the exorbitant volume of legal rhetoric that
naturally ensues. This already complicated task becomes further com
pounded when more than one agency attempts to regulate a single area of
operation. Such a situation presents unique problems in the form of regula
tory duplication and inconsistency.

Duplication occurs when more than one agency controls a facet of
operation using identical constraints, guidelines, and regulations. Thisdoes
not directly threaten continued operations, however, it adds an element of
confusion to the compliance process due to the unnecessarily increased
volume of regulations. Even though all agencies can be satisfied by com
pliance with a single standard, the interagency duplication of effort mustbe
verified to prevent the potential consequences arising from interagency in
consistency. Inconsistency occurs when more than one agency regulates a
single detail of operation using completely different constraints, obviously
presenting major difficulties because compliance with one agency does not
assure compliance with all agencies.

These problems associated with multiple regulatory control exist in at
least one area, that being the construction and operation of dams and em
bankments. In the following discussion, regulations and guidelines are
presented as examples for comparison with those of other agencies in order
to clarify the aforementioned relationships and difficulties. No argumenta
tion is intended against the validity of any individual constraint nor is the
basic premise of government involvement in this area intentionally ques
tioned. The single objective is to indicate the futility of the present multiple
regulatory authority system.

DAMS AND EMBANKMENTS

Dams and embankments contructed for use in the Illinois mining in
dustry are presently regulated by three major Federal agencies: the Mine
Safety and Health Administration (MSHA), the Office of Surface Mining
(OSM), and the United States Army Corps of Engineers (Corps). In addi
tion, OSM and the Corps have State of Illinois counterparts in the Depart-
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ment of Mines and Minerals and the Departmentof Transportation, respec
tively. The chronology of involvement by these agencies exemplifies the
present alarm within the industry.

In 1972 the Corps of Engineers was the only one of these agencies in
volved in the regulation of dams and embankments. In 1975 MSHA became
involved upon publication of regulations and guidelines concerning not
only dams in general, but those specific to the mining industry. In 1977
OSM duplicated regulation of the samestructures regulatedby MSHA, and
in 1979 the Illinois Department of Transportation developed their own set
of regulations for dams in general. Thus, in the short span of eight years,
five agencies have become involved in this regulatory process. At the pres
ent time, the industry may expect all of these agencies to scrutinize the con
struction and operation of dams and embankments to some degree, thus a
basic familiarity with the requirements of each agency is essential for con
tinued efficient operation. However, due to the similarities between the
State and Federal regulations, only the three major Federal agencies will be
discussed.

MSHA defines dams under their control as those that "impound
water, sediment, or slurry to an elevation of five feet or more above the
upstream toe of the structure and can have a storage volume of 20 acre-feet
or more, or impound water, sediment, or slurry to an elevation of 20 feet or
more above the upstream toe of the structure, or as determined by the
District Manager, present a hazard to coal miners"'. The Corps defines
'dam' as "any artificial barrier, which impounds or diverts water,
and which (1) is twenty-five feet or more in height from the natural bed of
the stream or water course measured at the downstream toe of the barrier,
..... or (2) has an impounding capacity at maximum water storage eleva
tion of fifty acre-feet or more"2. In contrast, OSM classifies dams and em
bankments more by their intended use than their size, specific-usecategories
including: sedimentation ponds, dams constructed of or intended to im
pound coal processing wastes, and permanent impoundments. Additional
ly, specific-use structures are differentiated using the general MSHA size
criteria previously noted. Beyond these general size definitions, MSHA and
the Corps further classify structures as small, intermediate, or large as
presented in Table 1. It should be recognized that the category labels,
although common to both classification systems, do not describe the same
size impoundment.

Table 1 — Classifications by the Corps of Engineers and MSHA of sizes of dams.

Category'
Small

Intermediate

Large

Corps of Engineers Size Classification System3

Impoundment
Storage (Ac-Ft) Height (Ft)
< 1,000 and >50 < 40 and ^25

<50,000 and >1,000 < 100 and>40
^50,000 >100

(Table 1 continued on next page)
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Table I (continued)

MSHA Size Classification System4

Impoundment
Category Storage (Ac-Ft) Height (Ft)
Small <50 <20
Intermediate <1,000 and >50 <40 and >20
Large >1,000 >40

In addition to classification by size, the three major agencies classify
dams by their hazard potential, or the expected damage to thesurrounding
area resulting from failure of the dam. The classification descriptions for
each agency are presented in Table2. Although the labels used between the
agencies are not consistent, the descriptive criteria for the three hazard
classifications are essentially the same. When these are combined with
OSM'sspecific-use categories and thesize classifications presented in Table
1, it becomes apparent that numerous possible classification combinations
exist. Since each combination carries with it some unique design con
straints, the mere predesign statement of intended use, size, and location,
presupposes familiarity with three regulatory entities.

Tabic 2 — Classification by the three agencies of potential hazards of dams.

Corps of Engineers Hazard Potential Classification5

Category Loss of Life Economic Loss
Low None expected (No per- Minimal (Undeveloped to

manent structures for occasional structures or
human habitation) agriculture)

Significant Few (No urban develop- Appreciable (Notable
ments and no more than a agriculture, industry, or
small number of in- structures)
habitable structures)

High More than a few Excessive (Extensive
community, industry, or
agriculture)

(Table 2 continued on next page)
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Table 2 (continued)

MSHA Hazard Potential Classification"

Category Description
Low Facilities located in rural or agricultural areas where failure

would cause only slight damage, such as to farm buildings,
forest or agricultural land, or minor roads.

Moderate Facilities located in predominantly rural areas where failure
may damage isolated homes, main highways or minor
railroads disrupting services or relatively important facilities.

High Facilities located where a failure could be reasonably expected
to cause loss of life, serious damage to homes, industrial and
commercial buildings, important utilities, highways and
railroads.

OSM Hazard Potential Classification7

Category Description
Class(a) Dams located in rural or agricultural areas where failure may

damage farm buildings, agricultural land, or township and
country roads.

Class(b) Dams located in predominantly rural or agricultural areas
where failure may damage isolated homes, main highways or
minor railroads or cause interruption of use or service of
relatively important public utilities.

Class(c) Dams located where failure may cause loss of life, serious
damage to homes, industrial and commercial buildings, im
portant public utilities, main highways or railroads.

DESIGN PARAMETERS

A number of design parameters essential to the effective operation of
dams and embankments receive regulatory attention from more than one
agency. Included among these parameters are site preparation, placing of
the fill material, maximum slopes, crest widths, freeboard, spillway design,
stability and safety factors, erosion control, inspection, maintenance, and
abandonment procedures. A discussion of all these design parameters
would be unnecessarily lengthy when conclusions can be drawn from a few
predominant examples. It should be recognized that the examples cited are
the most significant to the purposes of this discussion and to the safe opera
tion of an impoundment.

Freeboard, commonly the vertical distance between the lowest point on
the dam crest and the maximum water surface elevation, is a critical design
consideration. The continued maintenance of freeboard is usually man
datory to prevent the uncontrolled release of water or sediments due to
overtopping of the dam and possible subsequent failure. The Corps of
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Engineers, however, state that "guidelines on specific minimum freeboard
allowances are not considered appropriate because of the many factors in
volved in such determinations"8. In partial contrast, MSHA states that
"the design freeboard distancebetween the low point on the crest of an im
pounding structure and the maximum water elevation for the anticipated
design capacity should be at leastthree feet, however, wheredocumentation
is provided indicating that there is enough freeboard that there is no
possibility of the embankment beingovertopped, a lessor freeboard may be
acceptable."9. The previous two guidelines allow for some flexibility in
design considerations, the restricting condition being the assurance against
overtopping. However, for dams constructed of or intended to impound
coal processing wastes, OSM states that "the design freeboard distance be
tween the lowest point on the embankment crest and the maximum water
elevation shall be at least 3 feet"10 and thus, for this specific-use structure,
no real flexibility exists. In an alternate situation considering sedimentation
ponds, OSM states that "the minimum elevation of the top of the settled
embankment shall be 1.0 foot above the water surface in the reservoir with
the emergency spillway flowing at design depth"" and thus, in this instance,
some degree of flexibility is maintained as long as the OSM regulation is
met.

These requirements are summarized in Table 3 and present a simple ex
ample of interagency inconsistency. Obviously, an impoundment cannot be
constructed under the discretions of a single agency without risking viola
tion of another agency standard. Knowledge of all three major agencies is
required to ascertain the most stringent condition and in the case where
some design flexibility exists, approval must be gained, on occasion, from
more than one agency.

Table 3 - • Freeboard requirements of the three agencies.

Agency Dam Description Requirement
Corps of Engineers All None

MSHA All 3 feet unless proven
that the dam cannot

be overtopped
OSM Sedimentation Ponds 1.0 foot

Dams constructed of 3.0 feet

or intended to im

pound coal process
ing wastes

A valid example of duplication exists within the regulations and
guidelines concerned with dam and embankment stability, and more
specifically, safety factors which are defined as the ratio of resisting forces
to the forces tending to cause movement within the dam. Thus, a structure
with a safety factor of 1.0 is on the verge of failure. The agencies designate
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two major loading conditions under which a dam should be analyzed to
determine the appropriate factors of safety. The Corps of Engineers Case II
and Case III loading condition correspond to the static condition designated
by OSM and MSHA and refers to steady-state operational conditions with
steady seepage through the dam. This is the most commonly determined
safety factor for which all three major agencies require a general minimum
standard of i.512l3l51ft. in addition, the OSM and MSHA references
designate minimum static safety factors based on the hazard potential
classifications, these being somewhat lower than the general requirements
stated above14,17. This injects a confusing element into the design process
because the general requirement does dominate. The additional material
based on the hazard potential, especially in the case of MSHA, is useless.

The other loading condition, which the Corps designates as Case IV,
considers the static loading condition under an earthquake situation, com
monly labeled as the seismic safety factor. The Corps of Engineers has a
general standard requiring all dams to have a minimum seismic safety factor
of 1.0™.. OSM requires a minimum seismic safety factor of 1.2, but this per
tains only to dams constructed of or intended to impound coal processing
wastes'6. Beyond this category, the OSM references designate seismic safety
factors as related to the hazard potential of the dam14. Similarly, the MSHA
references specify seismic safety factors based on the hazard potential
classifications17, however, as in the case of static safety factors, MSHA has
a dominate general requirement of 1.213.

As can be easily observed in Table 4, with the exception of the seismic
safety factor specified by the Corps, the remaining safety factors fall into
the domain of interagency duplication. For the purposes of an operational
mine, the requirements are essentially the same for all agencies. It seems ex
tremely unfortunate that the industry must become involved in the tiresome
task of sifting through the regulations and cited references to arrive at this
superfluous conclusion.

Table 4 — Minimum safely factors required.

Safety Factor
Loading Condition Dam Type OSM MSHA Corps
Static General 1.5*+ 1.5++ 1.5
(Case II and III) High Hazard 1.5** 1.5

Moderate Hazard 1.5** 1.4

Low Hazard 1.4** 1.3

Seismic General 1.2+ 1.2++ 1.0
(Case IV or High Hazard 1.1** 1.2
dynamic) Moderate Hazard 1.1** 1.1

Low Hazard 1.0** 1.0

•Sedimentation Ponds ^20 feet or ^20 acre-feet
••Permanent impoundments exceeding the general MSHA size criteria
+ Dams constructed of or intended to impound coal processing wastes,

regardless of size
+ + Dominates over hazard potential classifications
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The final example area to be considered in this discussion is the regula
tions and recommendations regarding the minimum design storm, the
runoff from which must be safely discharged from the spillway system
(principal and/or emergency) of the proposed structure. Because of the
large volume of regulatory material on this subject, discussion of specific
minimum design storms for each impoundment size and hazard potential
classification is prohibitive. Therefore, the summary of required or recom
mended design storms, as presented in Table 5, will be used to indicate the
flagrant interagency inconsistencies that exist in this area.

Generally, OSM requires all small structures to be capable of passing
the runoff resulting from a 25-year, 24-hour precipitation event,18 and
larger structures are referred to the Soil Conservation Service-Technical
Release No. 60'6. The Soil Conservation Service criteria cited in this
reference makes up the bulk of the design storm data presented in Table 5
under OSM. As can be easily observed, these design storm formulas are not
equitable to either MSHA or the Corps design storms, however, generally
MSHA controls the moderate size structures and the Corps controls the
large structures. One notable exception does exist. Other than for very small
structures, OSM has the most stringent design storm criteria for only one
class of structure, that being a low hazard impoundment with a volume-
height product of greater than thirty thousand and less than forty thousand
(volume-height product as utilized by SCS) which may include certain larger
mine impoundments. This is not quite so readily distinguishable, though,
when deriving the actual precipitation volumes from agency supplied pro
cedures.

A minimum storm duration of 6 hours is required for use in the given
OSM formulas, however, the 6-hour precipitation values must be increased
by multiplying by constants supplied in the literature10. The MSHA design
storms also require 6-hour duration precipitation values similarly increased
by supplied constants21, however, unfortunately the constants are not com
mon to both agencies, and thus an identical design storm results in two
separate precipitation values. This has no significant affect on the outcome
of direct interagency comparison of values in Table 5, however, a signifi
cant portion of time is consumed in verifying the validity of this statement.
This time involved in searching for and verifying the most stringent condi
tion for any given design, is appropriately the basic motivation for this
presentation.



S
iz

e

<
5

ft
.

<
2

0
ft

.*
&

>
5

ft
.

<
5

0
ac

-f
t.

&
^

2
0

ac
-f

t.

<
5

0
ac

-f
t.

&
>

2
0

ft
.*

&
<

3
0

,0
0

0
P

ro
d

u
c
t

>
3

0
,0

0
0

P
ro

d
u

ct

<
1

,0
0

0
ac

-f
t.

&
^

5
0

ac
-f

t.

<
4

0
ft

.
&

^
2

0
ft

.*

<
50

,0
00

ac
-f

t.
&

^1
,0

00
ac

-f
t.

<
10

0
ft

.
&

>
4

0
ft

.

>
50

,0
00

ac
-f

t.
^1

0
0

ft
.

P2
5(

24
)-

25
-y

ea
r,

24
-h

ou
rs

to
rm

;
•C

o
rp

s
o

f
E

ng
in

ee
rs

25
fe

et
;

T
ab

le
5

—
S

u
m

m
ar

y
o

f
re

q
u

ir
ed

d
es

ig
n

st
o

rm
s.

H
a
z
a
r
d

L
o

w

M
o

d
e
ra

te

H
ig

h

L
o

w

M
o

d
e
ra

te

H
ig

h

L
o

w

M
o

d
e
ra

te

H
ig

h

L
o

w

M
o

d
e
ra

te

H
ig

h

L
o

w

M
o

d
e
ra

te

H
ig

h

L
o

w

M
o

d
e
ra

te

H
ig

h

O
S

M

P2
5(

24
)

P2
5(

24
)

P2
5(

24
)

P1
00

+
.1

2(
PM

P-
P1

00
)

Pl
0O

+.
26

(P
M

P-
Pl

0O
)

1
0

0

Pl
0O

+.
12

(P
M

P-
PI

O
0)

P1
M

+
.2

6(
PM

P-
PI

fl
0)

P1
00

+
.0

6(
PM

P-
P1

00
)

Pl
oo

+
.1

2(
PM

P-
P1

0O
)

Pl
oo

+
.2

6(
PM

P-
Pl

0O
)

P1
0O

+
.0

6(
PM

P-
Pl

0O
)

P1
00

+
.1

2(
PM

P-
P,

W
)

P1
00

+.
26

(P
M

P-
PI

O
O

)

P1
00

+.
06

(P
M

P-
P1

00
)

Pl0
O

+
.1

2(
PM

P-
P1

00
)

P1
W

+.
26

(P
M

P-
P|

00
)

M
S

H
A

C
o

rp
s

P1
00

-1
00

-y
ea

r
st

or
m

;
ID

O
T

do
m

in
at

es
re

qu
ir

in
g

P,

50 h
i

p *I
O

O

'/
iP

M
P

t
-

P
M

P
^

P
1

0
0

P
-
P

*
*

50
*

I0
0

'/
2

P
M

P
P1

00
-'/

2P
M

P
P

M
P

'/
2

P
M

P
-P

M
P

p *
10

0
p

p
.

*
»

r
5

0
r

10
0

c
;

T
i

V
iP

M
P

P1
0O

-'/
2P

M
P

P
M

P
'/

2
P

M
P

-
P

M
P

t~
>

'/
:P

M
P

P1
00

-'/
2P

M
P

P
M

P
'/

2
P

M
P

-P
M

P
^

P
M

P
P

M
P

*
d

'/
z
P

M
P

'/
2

P
M

P
-P

M
P

O

P
M

P
P

M
P

<

P
M

P
P

M
P

P
ro

b
ab

ly
M

ax
im

um
P

re
ci

p
it

at
io

n

O
N

P
M

P
-

10
0



70 ILLINOIS MINING INSTITUTE

To this point, this abbreviated discussion has hopefully demonstrated
the misfortunes of multiple regulatory controls. Beyond this, the basic
underlying cause rests with the delegation of multiple regulatory authority.
If Congress had not delegated authority to all of the aforementioned agen
cies, the industry would not now be faced with multiple Federal regulations
and multiple permitting procedures. Thus, the actions and reasonings of
Congress remain to be investigated.

THE ACTS

The Federal Coal Mine Health and Safety Act of 1969 as amended by
the Federal Mine Safety and Health Act of 1977 led to the establishment of
the present Mine Safety and Health Administration. In forging this Act,
Congress declared that the first priority of the mining industry must be the
health and safety of the miner. Further, Congress concluded that the ex
istence of unsafe conditions in the Nation's mines seriously impedes the
future growth of the industry, and that the loss of the production due to
mine related accidents and diseases unduly burdens commerce. In keeping
with these conclusions, the Congress declared the major purpose of the Act
to be the promulgation of "improved health or safety standards to protect
the health and safety of the Nation's coal or other miners"22.

The Surface Mining Control and Reclamation Act of 1977 originated
the present Office of Surface Mining. Like the Federal Mine Safety and
Health Act of 1977, this Act was concerned with the establishment of legal
protection from the adverse effects of the mining industry, however, the
protection was afforded to society in general as well as the environment and
only the effects of surface operations were considered. Among other things,
Congress declared that it is essential to the National interest to insure an
economically healthy mining industy, that mining contributes to the well-
being of the Nation and, therefore, should be conducted in an environmen
tally sound manner, and that present expansion of the industry makes
urgent the need to minimize environmental damage and to protect the
health and safety of the public23. To institute these findings, Congress
declared as two of the many purposes of the Act to "establish a nationwide
program to protect society and the environment from the adverse effects of
surface coal mining operations" and "to assure that the coal supply essential
to the Nation's energy requirements, and to its economic and social well-
being is provided and strike a balance between protection of the environ
ment and agricultural productivity and the Nation's need for coal as an
essential source of energy"24.

Appropriately, both of these mine-specific Acts foresaw the need to
maintain an economically healthy mining industry. Recognizing this mutual
concern, it seems illogical that any duplication of effort would occur, due to
the burden that this places on industry. Instead, Congress included dams
and embankments in both pieces of legislation contrary to their findings
and included a confusing network of statements to theoretically reduce
duplication. With regard to inspections, investigations, and recordkeeping,
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the Federal Mine Safety and Health Act of 1977 states that "any informa
tion obtained .... shall be obtained in such a manner as not to impose an
unreasonable burden upon operators", and "unnecessary duplication of ef
fort in obtaining information shall be reduced to the maximum extent feasi
ble"25. This does not specifically require interagency communication,
however, in promulgating mandatory safety and health standards, the Act
states that "other considerations shall be the latest available scientific data
in the field, . . . ., and experience gained under this and other health and
safety laws"26. In addition, the Surface Mining Control and Reclamation
Act of 1977 provides that the Secretary shall "consult with other agencies of
the Federal Government having expertise in the control and reclamation of
surface mining operations" and "cooperate with other Federal agencies and
State regulatory authorities to minimize duplication of inspections, enforce
ment, and administration of this Act"27. Further, in establishing Federal
and State enforcement programs the Act mandates the "establishment for
the purposes of avoiding duplication, of a process for coordinating the
review and issuance of permits .... with any other Federal or State permit
process applicable to the proposed operations"28.

In the Surface Mining Control and Reclamation Act of 1977, the above
referenced statements would be extremely beneficial in eliminating in
teragency duplication if it were not for an additional provision effectively
negating a large part of the non-duplication effort. Concerning dams con
structed of or intended to impound coal processing wastes, the Act states
specifically that "the Secretary, with the written concurrence of the Chief of
Engineers, shall establish .... standards and criteria regulating the design,
location, construction, operation, maintenance, enlargement, modifica
tion, removal, and abandonment of new and existing coal mine waste
piles"29. Surprisingly, at the time of this enactment, MSHA had already
published permitting requirements for the same structures (30 CFR 77.215
& 216) as well as the Engineering and Design Manual-Coal Refuse Disposal
Facilities (1975). Thus, it would appear that an extreme miscalculation oc
curred within the Congress, directing OSM to the Office of the Chief of
Engineers instead of MSHA. Unfortunately, as might be expected, the
subsequent regulation development, although in some aspects identical to
the MSHA criteria (Tables 3 and 4), is in part inconsistent with MSHA
(Table 5). This seemingly intentional provision mandating interagency
duplication of effort is undoubtably one of the instigating causes of the
present multiple regulatory problem and appears to be in direct contradic
tion to duplication-eliminating provisions of the Act.

The National Dam Inspection Act of 1972 instructs the Corps of
Engineers to undertake "a national program of inspection of dams for the
purpose of protecting human life and property"2. This Act contains no pro
visions to prevent interagency duplication, however, the National Program
for Inspection of Non-Federal Dams, 33 CFR Part 222, does contain an in
teresting recommended procedure. This states in part that no dam should be
inspected until the hazard potential is verified, and significant and low
hazard dams should be inspected only if requested by the State, based on
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evidence of deficiencies. Further, the inspection of dams constructed under
the authority of some other Federal agency should be coordinated with that
Federal agency, a representative of which should be contacted to obtain all
available information existing on the dam. Specific examples of inter
agency coordination are cited in the regulations including high hazard coal
mine waste dams under the jurisdiction of the Mine Safety and Health Ad
ministration.30 Since all mine impoundments that come under the jurisdic
tion of the Corps of Engineers must be permitted by MSHA, this implies
that the operators should not have to make submissions to the Corps except
in very rare instances, indeed, the vast majority of mine impoundments
should not even be inspected because of their low hazard potential
classifications. Unfortunately, this has not been the case.

At the present time, the preceding three Acts account for inspection of
dams and embankments by five agencies and require the lengthy process of
obtaining three separate permits. Obviously, the Congressional concern
with maintaining a healthy mining industry has not been retained in the
Acts and even more so in the subsequent regulation development. For the
low hazard impoundments most used in the mining industry, the large
quantity of manpower presently consumed in maintaining regulatory com
pliance is simply not necessary to assure a relative degree of safety. When
technical personnel must be removed from much more critical areas than
these to deal with Government inefficiency, it not only creates an excessive
burden on the industry but actually creates potential operational problems
that would have otherwise been controlled. Thus, over-control in one area
leads to minimum control in other areas, the problem becoming much
broader than may have first appeared.

SUMMARY

In general, it appears that Congress began this dilemma by including
dams and embankments in so many pieces of legislation, and it seems a
small consolation that they did include enough provisions to, at least in
theory, eliminate most interagency duplication of effort. The agencies,
however, have not volunteered any great efforts to utilize the duplication
elimination process and probably will not until industry demands an end to
inefficient Government control. In Illinois, attempts have been made to cor
relate the actions of the various Federal and State agencies concerned with
dam regulations and permitting and, although commendable, they have not
yet produced a working solution. Full agency cooperation has not been ob
tained and without it no progress can be made towards a single regulatory
and permitting procedure.

Interagency regulatory duplication, in all areas, has a monetary value
taxing every group and individual however remotely involved due to the in
creased time and effort necessary for the industry to comply with the regula
tions and the agencies enlarged task of inspection, investigation, and
evaluation. An equally important consideration is the ill-feeling produced in
an industry seemingly overrun with controlling legislation. A balance be-
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tween public and environmental safety and an economically healthy mining
industry can be achieved with proper input and planning without incurring
the costs of inefficiency due to multiple regulatory control. Increased coor
dinated involvement by industry and Government seems the only alternative
for eliminating the problems existing now and preventing those unforeseen
in the future.
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Robert Holloway: Thank you very much Steve. Do we have a quick
question or two for Steve?

Question: Wheredo weget the records for a hundred yearsstorm? Ac
tually a bigger question would be where do we get the probable maximum
precipation, which is basically a thousand year norm?
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Steve Bishoff: They are projections from the data taken from the
Weather Bureau. I'm not really certain, but we get it from the atlas of preci
pitation events throughout the country. It is established by records of some
rainfalls and the statistical analysis of those rainfalls to determine what
value would be probable at, for example, a thousand years or hundred years
if they don't have the actual data. There haven't been many one hundred-
year storms recorded, and there has been only one pmp — probable maxi
mum precipitation — that 1 know of in the country.

Robert Hollaway: Thank you Steve. President Charlie Bond very care
fully and delicately balanced our program this morning. So far we have
heard from Bill talking about advance technology and how industry is for
ging ahead. This is really the backbone of America's greatness. Steve just
reported on some of the duplications and perhaps some of the inconsisten
cies in working with a variety of government agencies. The next two
speakers have given their entire lives in the area of government service. Its
really a pleasure for me to introduce Douglas Downing because I consider
Doug a very professional person. If I were to describe a couple of his
characteristics, I would immediately talk about his integrity and his
fairness. Doug currently is Supervisor of the Land Reclamation Division of
the Illinois Department of Mines and Minerals. He has a BA Degree from
Luther College in biology, then he went on to SIU to receive a Master of
Science Degree in zoology. The title of his paper today is "The Update on
the Status of State and Federal Surface Mining Reclamation Laws." Prior
to coming to the podium this morning, Doug did mention to me a sugges
tion that he had. He would really enjoy entertaining several questions, even
though they might be rather technical in the minds of our audience this mor
ning, pertaining to the Federal surface mining rules and regulations. Would
you welcome please Mr. Douglas Downing.



AN UPDATE ON THE STATUS OF STATE AND
FEDERAL SURFACE MINING RECLAMATION LAWS

DOUGLAS DOWNING
Supervisor, Land Reclamation Division

Department of Mines & Minerals
Springfield, Illinois 62706

INTRODUCTION

Good morning, ladies and gentlemen. My topic today is an update on
the status of state and federal surface mining reclamation laws. The federal
regulations are still in a state of fluctuation. Even some provisions of the
Federal Act (Surface Mining Control and Reclamation Act of 1977, Public
Law 95-87) itself are being reviewed by the U.S. Supreme Court. Enabling
state statutes have been enacted and regulations promulgated.

FEDERAL APPROVAL OF STATE SURFACE MINING PROGRAMS

As there is acute interest by the coal industry in the permanent pro
gram, I will begin by noting implementation of the permanent program
phase of the Federal Act is now in the stage of state program approval or
denial. Initial decisions have been made by the Secretary of the Interior on
all state program submittals. Illinois' program was approved in part and
disapproved in part. However, we are still awaiting official notice in the
Federal Register. We understand notice will be published next week. We
will also receive a "deficiency letter" apparently next week. This letter will
set out in greater detail the concerns the Secretary has with the state's sub
mittal. We will have 60 days after publication in the Federal Register of
this initial decision in which to resubmit the amended versions of the disap
proved portions of the program submittal for the Secretary's approval. The
Secretary's decision on the resubmittal could come as late as mid-February
depending upon the Secretary's perception of the mandatory nature of the
January 3, 1981, deadline and his statutory review period of 60 days max
imum.

COURT APPEALS

The Federal Act first came under attack by the Virginia Surface Mining
and Reclamation Association which challenged the requirement to achieve
approximate original contour provisions, and the provisions for summary
issuance of cessation orders and civil penalties. The State of Indiana also
challenged several provisions of the Act, most notably the prime farmland
provisions. These cases are now pending before the U.S. Supreme Court.
The National League of Cities, State of Illinois, and several other states, in
cluding Arizona, have filed amicus briefs. The bottom line of the issue
before the court is not an environmental issue but centers on where land use
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decisions will be made. The states, of course, strongly believe those deci
sions should remain with the states. If any provisions of the Act are held to
be unconstitutional, all of the regulations implementing those parts will
have to be repealed.

The regulations are in an extreme state of uncertainty at the present
time. Due to litigation by the Commonwealth of Virginia, the State of Il
linois, and industry groups, approximately 60 regulations have either been
suspended or remanded by the Court. The vast majorityof these regulations
have not been revised. In fact, most of those regulations which were the
subject of the litigation are being appealed to the Federal Court of Appeals,
and may be appealed to the Supreme Court. All of this means the states will
have to repromulgate approximately 60 regulations when the Office of Sur
face Mining repromulgates them, or when the courts finally decide what
regulations are valid.

One set of regulations which was challenged by Peabody Coal Com
pany was appealed separately. These include all of the permit application
regulations which require information not specifically required in the Act.
A three-judge panel of the Appeals Court held such regulations invalid, but
the Office of Surface Mining succeeded in getting the entire court to rehear
the issues. This rehearing process is currently in the briefing stage.

SUSPENDED PROVISIONS OF FEDERAL ACT

It would take longer than we have today to go through each of the
suspended regulations. It would better serve most of us to highlight the
suspended provisions of particular importance in Illinois, and then use the
remainder of my time to answer questions you may have concerning the Act
and regulations.

Several of the Part 823 (Special Permanent Program Performance
Standards — for Operations on Prime Farmland) standards were either
remanded or suspended. Judge Flannery, U.S. District Court for the
District of Columbia, ruled these standards could not be applied across-the-
board to underground mines and their associated surface facilities; a high
level of management could not be required in the demonstration of restora
tion of equivalent yield; and mine operators could not be required to actual
ly farm reclaimed areas in order to demonstrate equivalent yield. As a result
of the rules litigation, the Office of Surface Mining voluntarily suspended
the moist bulk density standard for determining soil compaction of re
claimed soils and the "grandfather" rule as it was more restrictive than the
Act.

Judge Flannery also remanded the Office of Surface Mining's regula
tions which required state programs to incorporate a point system for
assessing civil penalties in order to be consistent with the federal scheme;
regulations which required runoff from reclaimed lands to meet the same
effluent limitations as those established for lands being actively mined; and
regulations which delayed triggering an operator's five-year period of
responsibility for revegetation until the operator meets the Secretary's



RECLAMATION LAWS 11

standard for vegetative cover density.
Those are some of the most important suspended or remanded regula

tions which haveor would have had a substantial impact on the Illinois coal
industry.

As indicatedpreviously, I will be more than happy to address any ques
tions you may haveconcerning the law, regulations, of our programsubmit
tal.

When I think of the energy policy in the State of Illinois I think imme
diately of a very professional dedicated public servant, and his name is
Frank Beal. He is our concluding speaker in this mornings technical session.
Currently Frank is Director of the Illinois Institute of Natural Resources.
He has given all of his adult life to the area of government service. He has a
Masters Degree in urban planning from the University of Illinois, and the ti
tle of his paper is "The Place of Coal in an Illinois Energy Policy." Would
you welcome please Director Frank Beal.

Frank Beal: I am very pleased to be with you today. Last week I was at
the 75th anniversary birthday party of the Illinois Geological Survey, and
while waiting for a dinner that night I was relating to a representative from
an Illinois coal company what I had planned to say today. I outlined the
general theme of my talk which was that the decline in coal production in Il
linois after World War II had probably bottomed out and that we were on
the verge of a new or second coal era in Illinois. There was a sense of opti
mism and the Illinois State government had an obligation to support and
continue that turn around and to do even more than it has done in the past
to support the coal industry in Illinois. This person questioned the wisdom
in giving that talk to the audience and suggested that this audience has heard
that same line for about seven years, at least since 1973, and that you were
getting a bit tired of hearing bureaucrats stand before you talking about the
bright rosey future. You wanted a little more action than that, and this is a
tired old theme that you have heard before. Well I have some bad news for
you, I didn't rewrite the speech, mostly because I didn't have time to rewrite
it. Also, 1 believe that things are going to be brighter in the future. There
will be oscillations, downturns, and readjustments, but if you take a slightly
longer view of the coal industry in Illinois, I think it will be a more optimis
tic future than in the last couple of decades. Nonetheless, I understand your
frustration. You have been given many promises, but many of them are un-
fullfilled. Perhaps as I give you these few remarks, you should keep in mind
the concluding comments of the commencement address that Woody Allen
recently gave to a high school graduating class. He concluded by saying that
"More than any other time in history mankind faces a crossroad. One path
leads to despair and utter hopelessness, the other to total extinction. And let
us pray we have the wisdom to choose correctly." You may think things are
bad, but they could be worse.
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INTRODUCTION

Illinois' economy is strong, in large part because it is diversified. Agri
culture, industry and energy production are woven together into the eco
nomic fabric of this state. It is among the highest priorities of state govern
ment to maintain this economic health, and this concern influences the de
velopment of state policies.

Some of you may be skeptical that the federal government has an ener
gy policy in general and a coal policy in particular. There has been much
turmoil and indecisiveness in the face of complex and shifting circumstances
in recent years. But Illinois has an energy policy .... and a coal policy, and
both are closely intertwined with economic and social policies. I'd like to
speak to these policies for a moment.

Coal has been an important factor in Illinois for more than 140 years.
It fostered the development of the railroads, permitted the rise of metropol
itan living and stimulated the growth of industry. Though coal is inanimate
.... has no voice or vote .... it has wielded enormous influence on the

deliberative processes of government in Illinois.
But, following World War II, the character of coal's importance

changed. The decline in demand for coal as an energy source and the unem
ployment that resulted became major concerns. The former policy of ex
pansion, of seeking new opportunities, was replaced. Preservation of the
coal economy became the dominant aspect of Illinois coal policy.

This is the environment to which today's coal policy can be traced. The
policy of hanging on to existing markets and fighting off imports, however,
has been a losing battle. It's not because Illinois didn't try. But the displace
ment of coal with petroleum and natural gas was a worldwide phenomenon,
a shift with global impact that shocked coal-producing areas like Illinois in
spite of state efforts.

Now after decades of decline in coal use, OPEC's grip on the world's
petroleum supply balance has sparked a renewed interest in coal; its virtues
are being rediscovered, and its shortcomings are under renewed study for
potential solutions.

Coal does have a place .... a central place .... in Illinois energy pol
icies. But coal's relationships to other resources is subtly different from the
past; and coal policies arc woven through economic and social policies in
ways different from the past.

It would be impossible here to explore all the nuances of coal policy in
Illinois. Instead, we will focus on one ket set of facts that are basic to mak-
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ing effective coal policy; and we will look at the path Illinois coal policy is
on today. This will lead to a true glimpse of wherecoal policy will go tomor
row.

THE SECOND COAL ERA

It may sometimes be difficult to discern for the coal industry, and for
scientists and technicians who long have been focusing on coal, but some
thing is happening on the coal front. Despite the thoroughly plodding pace,
national efforts are being made to expand coal's share of the energy mix.
Despite a thoroughly inauspicious beginning, a second coal era is dawning.

There is a growing recognition on the part of the federal government
that many desirable applications for coal — fixed facility energy needs, in
cluding electrical generation and conversion to synthetic petroleum fuelsand
chemical feedstocks — were forsaken as petroleum ascended to dominance
after World War II. This is a key fact.

But what the federal government apparently has not yet realized fully is
another key fact — that coal is not one homogenous, uniform commodity.
And the distinctions are not just between eastern and western coals, bitumi
nous, subbituminous, anthracite and so on. Coal is a generic term for a vast
variety of materials of greatly differing qualities: caking and non-caking;
high and low-sulfur; hard and soft. Literally thousands of compounds may
be present in coals from varying regions and even neighboring seams. Dif
ferent coals lend themselves to different applications.

Federal coal policies and initiatives to date show little sign of such dif
ferentiation; all coal seems to be treated the same under uniform, nation
wide, undiscriminating perceptions. But we here in Illinois .... and espe
cially the coal specialists assembled here .... ought to be capitalizing on
the diversity of coals that exist, not ignoring this key fact.

And just as coal is not homogenous in the sense of physical properties,
neither is it homogenous in another important way: in the places in which it
is found. In Illinois, for example, coal underlies about two-thirds of the
land area of the state: sometimes beneath productive agriculture soils;
sometimes beneath cities, towns, and villages; sometimes near water re
sources. Some Illinois coal is near the surface, while some is found at great
depths; some is in thick seams, some thin; some deposits are nearly contigu
ous; some nearly isolated. The physical location in which coal is found, like
its physical characteristics, is important and influences its potential uses.

The State of Illinois has come to recognize these key facts; the federal
government appears not to have achieved such a recognition. To cite one ex
ample: the federal government is supporting the construction of a coal gasi
fication plant, which is a water-intensive activity, in North Dakota, where
water is by no means abundant; yet no such support has been shown for
coal conversion ventures in Illinois where more plentiful water supplies
are available.

The importance of these considerations cannot be overstated: if coal
ever is to meet its optimum potential for narrowing the nation's energy gap.
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the prevailing perception of coal as a homogenous resource needs to be re
placed. While we understand the complexities inherent in coal use, there is
much more we need to know, much we have yet to learn.

Following the Second World War too little of Illinois' resources were
directed to the exploration, research and development of ways to use coal.
A generation gap occurred as the scientistsand technicians turned instead to
developing the products that can be refined from petroleum, while similar
investments in coal technology were ignored. It is these substantial gaps in
our coal knowledge that must now be filled if we are to get the most out of
Illinois coal.

THE ILLINOIS COAL PROGRAM TODAY

Several steps already have been taken to put Illinois in a position for
dealing with coal matters realistically and effectively and some useful initia
tives are underway. As you will see, the state has chosen its areas of involve
ment carefully; in general, state policy is to undertake efforts that comple
ment, not compete or interfere with, the ongoing efforts of private sector.

In 1975, Illinois' executive and legislative branches worked together to
create a bond fund that is to be used to help finance development activities
which offer promise of yielding new or better ways of tapping the energy
potential of Illinois coal. The $65 million set aside for coal efforts under the
Coal and Energy Development Bond Act provides a way for the public to
help assume the risks of creating or testing new technologies. If a coal tech
nology were absolutely certain to work, were fully developed and tested,
then there would be no risk; the private sector could be expected to make its
own investments on its own criteria.

But many technologies that may have a real potential for benefiting all
energy consumers, for benefiting the economy of the entire state as a result
of increased coal consumption, involve some degree of risk to investment;
in these situations it is incumbent on the state at large to match its potential
benefit with some potential risk by the investment of public funds. This is
the justification for the bond fund, and it is realistic and reasonable.

It is well known that most of the bond funds remain available. There

have been several disappointments as project after project was cancelled, al
most always because the federal government abandoned its stated intention
of being a partner in the investment.

However, there are projects underway or in late stages of planning to
which bond fund support has been committed. At the Great Lakes Naval
Training Station in North Chicago, for example, a coal-fired boiler using a
fluidized-bed at atmospheric pressure is nearing completion. The state com
mitted $750,000 to this project in cooperation with the U.S. Department of
the Navy, the U.S. Department of Energy, and Combustion Engineering,
the firm which developed the boiler, because we believe that fluidized-bed
technology offers a significant promise of allowing fixed-facility coal users
a way of burning coal directly in an economically and environmentally ac
ceptable manner.



ILLINOIS ENERGY POLICY 81

The state also has pledged bond fund support for the Kilngas project,
in which Illinois coal would be converted to low-Btu gas which would be
burned at an electrical generating station near East St. Louis. In this case,
the state joined in funding partnership with a consortium of electric utilities
because we believe we should share the risk of testing a means for using Illi
nois coal in a technology that promises a clean way to general electricity
with our high-sulfur coal.

This "front-end" fund is complemented in Illinois by a "back-end"
fund: the Environmental Facilities Financing Authority, which Illinois has
been using to help bear the cost of scrubbers and other energy-related pollu
tion control technology. From 1972 through 1979 over $400 million in
EFFA funds have been committed to pollution control construction in more
than 100 locations across the state. The fund is not risk-oriented; instead, it
recognizes that the state at large benefits directly from the use of pollution
control devices which make it possible to burn Illinois coal while meeting
environmental standards.

Through legislation enacted this year by the General Assembly the defi
nition of pollution control technologies eligible for funds has been expand
ed to include fluidized-bed combustion boilers in the belief that this technol
ogy soon will be adequately proven and the risks will be appreciably re
duced.

The state, through the Institute of Natural Resources, also has been
pursuing federal funding for another initiative: conducting statewide cata
loguing of the coal, water and other resources that be available for potential
synfuels production. Jointly with Standard Oil of Indiana, the Institute has
applied for $4 million under PL 96-126 and PL 96-304, two federal acts
which provide funds for synfuels development activities.

The application proposes a feasibilitystudy for the siting and design of
a plant that would convert 5,000 tons of coal per day into methanol using
Texaco coal gasification technology. Standard Oil has had an active interest
in coal conversion and other alternative fuels development. Its technical and
marketing expertise will complement and augment state experience in coal
development.

THE ILLINOIS COAL PROGRAM TOMORROW

If coal .... if Illinois coal ... is to fill a larger share of the state's,
the nation's, the world's energy needsas the petroleum era wanes, there will
be complex decisions to be made regarding other natural resources. Illinois
will need to weigh costs and benefits with the utmost care; potential nega
tive impacts will have to be mitigated effectively.

To illustrate the range of concerns involved, we can use the example of
a synfuels plant:

• A commercial-scale synthetic fuels plant might process 25,000 tons
of coal per day, or about 10 million tons per year.

• The production capacity of two mines might be required, involving
thousands of acres of land.
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• From 20,000 to 50,000 gallons of water might be consumed each
minute; perhaps 21 billion gallons of water per year.

• The cost of the plant could be 1.5 to 4 billion dollars.
• Two to five square miles of land might be needed for the synfuels

plant site.
It is not inconceivable that as many as 10 or more synfuels plants even

tually could exist in Illinois alone. The economic benefits — in terms of
jobs, taxes and the like — could be enormous. And the costs — lost agricul
tural production, heavy pressure on water supplies, boom-town social im
pacts and more — would have to be balanced against these benefits.

Illinois must not lightly approach the second coal era. Obviously a wide
range of social, economic and energy policies are involved in complex inter
play here. But let us focus on two critical areas directly involved in prepar
ing Illinois for the future:

1. We need to characterize our coal — both by physical properties and
physical locations — so that we have an inventory to use in decision
making; and,

2. We need to design better technologies for using Illinois coal, spend
ing state dollars on projects that will foster the use of our kind of
coal.

These characterization and technological programs involve scientific
and technical research and development challenges that will require real ef
fort to surmount.

Illinois is extremely fortunate in having the three state scientific surveys
— geological, water, and natural history — and university-based coal re
search centers, such as the Coal Extraction and Utilization Research Center
at SlU-Carbondale, all of which have long and distinguished records in an
swering many tough coal-related questions.

And the private sector in Illinois is actively engaged in research and
development — better mining techniques, reclamation and coal use technol
ogies are but a few pertinent areas — and this range of activities from the
state and private sectors complement each other well. It is a solid founda
tion on which to build.

But build we must, if we are to meet the challenge. It would seem to be
the right time to coordinate and expand coal research activities and to coor
dinate the investment of state and federal funds. A coal research board
might be a step in the right direction. Other states, notably Kentucky, our
neighbor to the south, has established such mechanisms. The resulting pro
gress achieved indicates the effort is worthwhile and probably should be un
dertaken here.

CONCLUSION

Coal necessarily occupies a central position in Illinois energy policies.
Coal offers a good chance of buffering the state against the effects of rising
prices or diminishing supplies of petroleum. It represents a realistic way of
keeping factories running, transportation moving, farming viable, and the
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economy sound during the waning decline of the petroleum era.
It does not appear that there is any energy resource other than coal that

offers the flexibility needed to significantly bridge the developing energy
gap. Of course other energy sources will play a part and must be cultivated
diligently, but coal's versatility and abundance are not yet matched by any
energy sources except petroleum and natural gas.

It therefore is essential that Illinois be prepared to enter a second coal
era; to make wise investment choices; to rise to challenges and identify op
portunities. But we cannot fall prey to undifferentiating boosterism, neg
lecting or stubbornly refusing to address the broad range of concerns that
will attend significant growth in the use of coal.

Illinois has its own interests to protect; its own benefits to reap. Our
own policies should be designed to complement national priorites where ap
propriate; and to mitigate the effects of national policies when there are
conflicts, as there inevitably will be. Any success achieved will be based on
advancing our knowledge of coal, and in this area we all can expect to share
the challenge.

Robert Holloway: Thank you very much Director Frank Beal. We have
time for a question or two.

Question: Would you want to comment on your concluding remarks
about expanded research in Illinois?

Frank Beal: I think I was addressing the issue from a government point
of view. Throughout my remarks I was indicating that we had to look at
coal in a new way. I think a lot of the private industry is exploring this from
their own research and development facilities, but I think government has a
responsibility to aid where it can and stay out of the way where it simply is
interferring.

Robert Holloway: Thanks very much. Are there any further questions?

Question: Frank Beal, do you feel your organization in the executive
branch could eliminate some of the government duplication and regulations
in the State of Illinois?

Frank Beal: The short technical answer is "No" because our office
doesn't administer directly any of these regulatory programs. I personally
am not responsible for them, but that's the short bureaucratic answer. The
longer answer is that in some cases we have contributed to the resolution of
those kinds of conflicts. For example, we have been working with a blasting
noise program for several months with slow plodding success, I think, in
dealing with a very complex problem. I think that some of our research ca
pabilities would allow our office to work with the regulatory agencies and
support a more uniform and more rational system of regulations. I know
that there are numerous horror stories in the field today about the insanity
of some of the regulatory programs. I am sympathetic, but you see the
heirarchy often from federal laws not just administrators are setting the
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standards, and then the regulations are promulgated down to the state laws
and state regulations. The layering that must be gone through in order to
reverse back and amend is emense. But it is still important to keep trying.
The cost of duplication is high to bear for too long.

Robert Holloway: Thank you very much Frank. On behalf of Charlie
Bond, I want to thank members of the Institute who were here this morning
and for your questions, for your courtesies, and for your attentiveness.
Also, I would like to thank our speakers who presented papers today. We
appreciate the efforts you put forward here. All of us will look forward to
reviewing these papers when they come out in printed form later in the year.
We are going to adjourn in just a moment, but prior to adjourning I would
like to call your attention to the 12:15 luncheon, and the outstanding key
note address to be given by Carl Bagge, president of the National Coal
Association. I think you will enjoy his remarks and address. The title of his
address is "Coal: It's Here, It's Ours, Let's use it!"

We are adjourned.



LUNCHEON MEETING

The annual Luncheon Meeting convened at 12:15 p.m. in the Ford
Room of the Holiday Inn East. Approximately 240 members and guests
were in attendance. President Charles Bond presided. Proceedings of most
of the luncheon meeting are not given here because of the inaudible quality
of the tape.

President Bond introduced individuals seated at the head table. Repre
sentatives of the universitiesand colleges that are receivingIMI scholarships
introduced their students, who wereattending the meeting. President Bond
also read the names ofmembers of the Institute whopassed away during the
year. These were Robert F. Bozarth, John Kopuster, and Edgar A. Steker.

CERTIFICATE OF HONORARY LIFE MEMBERSHIP

President Bond: Unfortunately George Lindsay, who was to receive the
Certificate of Honorary Life Membership, was unable to attend the meeting
this year. On George's behalf, it is my pleasure to present this plaque to my
good friend, Doc Harrell (figure 1). Between Doc and myself, we will be
stow the honor upon George as soon as he gets back into town.

Fig. 1 — President Bond (right) presentsthe Certificateof Honorary Life Membership to Doc
Harrell in behalf of George Lindsay.
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LUNCHEON ADDRESS

President Bond presented Carl C. Bagge, President of the National
Coal Association, Washington, D. C. (figure 2).

Fig. 2 — Carl C. Bagge, luncheon speaker.



THE COMING DEBATE ON THE CLEAN AIR ACT

CARL E. BAGGE

President, National Coal Association
Washington, D.C.

INTRODUCTION

I'm grateful to the Illinois Mining Institute for its invitation to return
to my home state to once again discuss coal with this distinguished group.

I want you to know that I became familiar with coal early in my life
here in Illinois. My home on Chicago's south side was at the junction of
most of the city's great trunkline railroads, a neighborhood called the
Grand Crossing. Even then I regarded coal as a renewable resource — long
before that energy terminology became fashionable — for it was renewable
to us kids every time the trains went through the neighborhood. Everyone in
Grand Crossing knew that coal was a remarkable substance which a
benevolent providence manifesting itself in the Thirties placed in ever-
renewing supply as it fell from cars along the railroad tracks. That source of
coal supplied heat for many homes in South Chicago and, for the more am
bitious such as my father and me, it also provided a small source of income.

So when I talk about the importance and prospects of coal, I speak as
much from my heart and memory of my youth here in Illinois, as from my
subsequently acquired knowledge of the country's most abundant energy
source and the problems facing the industry.

I saw that President Carter was downstate earlier this week, pledging
his best "to see on the world energy markets, Arab oil replaced by Illinois
coal." I'm for that. Do not be misled, however. The fact is that neither the
actions of the Carter administration, nor the Ford and Nixon administra
tions, have been much real help in fostering greater demand for coal, no
matter which state provides it.

In simple truth, you and I know that other forces have been responsible
for increases in the demand for coal which we experienced only during the
past 18 months. Specifically, the "credit" must go to the psychological im
pacts of the developments in Iran in late 1978 and early 1979, the sharp in
creases in oil prices charged by OPEC countries in 1979, and serious delays
and setbacks in the nuclear power industry. These developments have
underscored the price and security of supply advantages of coal, with the
result that production and consumption have risen since 1979.

Let's look at the facts. In July 1979, President Carter announced that
he would propose legislation designed to cut in half by 1990 the rate of elec
tric utilities' oil consumption of 1.5 million barrels per day. This would
mean a reduction target of 750,000 barrels per day by 1990. However, even
by mid-1979, utilities had begun to feel the impact of oil price increases, and
were reducing their use of oil. In fact, by June 30, 1980 — 11 months after
President Carter's announcement, and without enactment of any of the
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proposed legislation — the utilities on their own had reduced consumption
of oil by 400,000 barrels per day. Thus, real world market forces — not
legislation — achieved more than one-half of the President's 10-year goal in
less than one year. During this time, nearly everyone's attention was fo
cused on the so-called "oil backout" legislative proposal and were diverted
from the important impediments that still remain to increased coal use,
which if changed could have made the 400,000 barrels per day figure even
higher. And that is the real point.

The recent increases in coal use in the utility sector are encouraging,
but the important point is that the rate of increase is and will continue to be
far less than it could be if the government would focus its attention on the
real problems, on the government policies and requirements that are un
necessarily holding coal demand and production below its potential.

Today I want to talk with you about one area that is doing precisely
that and, because of that, deserves serious attention: The Clean Air Act. It
will be debated strenuously over the next nine months. Specifically, I want
to talk about:

• The setting for the upcoming Clean Air Act dabate,
• the issues that must be debated, and
• the changes in public opinion that seem to be occurring which will

influence its outcome.

THE SETTING FOR THE UPCOMING CLEAN AIR ACT DEBATE

As you know, Congress must review the Clean Air Act beginning early
in 1981. The authorization for the appropriations needed by EPA to carry
out Clean Air Act requirements is currently scheduled to expire at the end of
the current fiscal year, on September 30, 1981. This forces the Congress to
review and consider amendments to the Act.

Proposals from Environmentalists

It is already clear from statements made by officials of EPA and the
environmental organizations that they will attempt to get new restrictions
included in amendments to the Act. The full content of the environment
alists' agenda is not yet known, but it does seem clear that EPA will seek to
add new restrictions, particularly on existing coal-fired facilities, to reduce
emissions. For example, we are already seeing aggressive public relations
campaigns by EPA and environmentalists on the evils of "acid rain," about
which very little is actually now known. Proposals probably will be justified
on grounds that they are necessary to reduce "acid rain." There is sharp
disagreement as to the justification for EPA's position and I will return to
this subject later.

Proposals from Industry and Others

Industry and others who believe that some existing air quality re
quirements are unnecessary and not justified by scientific facts or national
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policy also will make proposals for changes. Congressman Tom Corcoran
of the 15th District of Illinois and two of his colleagues (Richard Shelby
(D-Ala.) and Henson Moore (R-La.)) have already introduced a bill which
deserves attention.

The debate will be joined in a few months. The focus of the debate will
be in Congress, but the basic issues have nationwide implications and
should be discussed nationwide! In fact, the impacts of the Clean Air Act
are among the most far reaching of all the statutes ever added to the law
books. The Act affects not only air quality but jobs, consumer prices, our
economy, and our national security as the result of over-dependence on im
ported oil.

Quality of the Debate

We hear a lot about the "quality of life" these days. I think we should
also be concerned about the "quality of debate" on important national
issues such as the Clean Air Act.

For I am sorely disappointed in the approach to the debate being taken
by some environmentalists. For example, Doug Costle, the Administrator
of the Environmental Protection Agency, has already charged publicly that
industry will attempt to "gut" the Clean Air Act. Such statements heighten
emotions and contribute to confusion rather than constructive dialogue.
But this is the "quality of the debate" being pursued by the "quality of
life" people. I know that Costle's "gut the Act" statement is not true for
the coal industry and I sincerely doubt that it is true for others.

The fact is that the basic goals and objectives of the Clean Air Act have
long been accepted by industry as they have by most of the citizens of
America. The fact also is that many in American industry and the public
honestly believe that some requirements of the Clean Air Act are un
necessarily stringent and not in the total national interest. It is these points
that deserve serious and constructive debate. And I pray that Doug Costle
and our government will approach this in the future as seriously as the coal
industry intends to do.

UNDERLYING ISSUES THAT DESERVE ATTENTION

IN THE UPCOMING DEBATE

During the next three months, the NCA will decide on the specific pro
posals that it will seek to have introduced in the next Congress. The pro
posals we make will not be an attempt to "gut" well-accepted Clean Air Act
objectives. They will be focused instead on adjustments to deal with re
quirements that are unnecessary, not justified by scientific data, or not
justified when considered in light of the overall national and public interest
after rationally balancing competing goals.

It is of course too early to provide specifics, but I would like to review
with you some of the underlying issues that deserve serious attention during
the upcoming debate.
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I want to emphasize two points so that they do not get lost in the com
ments that follow. First, the objective of protecting public health cannot be
questioned. Second, other non-health related, environmental objectives
must not be shortchanged as the nation seeks the best balance among our
competing environmental, economic, energy, and national security objec
tives.

However, accepting the goals and objectives of the Clean Air Act does
not mean that there are not problems with any of its provisions or with the
manner in which it is being implemented. The changes which we believe are
needed would not take us further in the direction of the amendments of
1977, which added unnecessary or duplicative requirements and injected the
federal government still further into implementation of the Act. This has
frustrated the original goal of state implementation. The result has been a
regulatory morass. The nation will have before it in 1981 the opportunity to
make changes that will preserve its environmental goals without continuing
to jeopardize economic growth or energy and national security, while reduc
ing pervasive federal involvement at all levels.

There are four basic themes that run through the detailed adjustments
which the coal industry probably will be seeking next year. These are themes
which I believe will be shared by many others — and not only within the in
dustrial sector. They are:

• First, the federal government must establish more credible, defensi
ble standards to protect public health — so-called "primary stand
ards."

• Second, each individual state would have the principal responsibility
for making the important judgments involved in standards relating
to the public welfare, the so-called "secondary standards." This in
cludes implementing the laws and regulations which will assure the
attainment and maintenance of ambient air quality standards, and
such other limitations as the states may individually choose to
adopt.

• Third, more realistic and reasonable deadlines and schedules must
be established for EPA as well as industry, to avoid the charade of
schedules which are more honored in the breach than in the obser
vance, and which have led to de facto implementation of the Act by
the federal courts, not by EPA or the states.

• Fourth, the harsh reality that there are unavoidable conflicts be
tween environmental goals and economic and energy objectives
must be recognized and carefully designed trade-offs must be forged.
This, in spite of what President Carter told the coal industry this
week, is the harsh reality which this administration has refused to
face up to and which it continues to ignore.

The Federal Government Must Establish Credible Standards
to Protect Public Health

No one can seriously question the concept of a National Primary Am-
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bient Air Quality Standard to protect public health. In general, the health
effects of any particular substance are the same in Maine and in California.
Standards set separately by the states would be duplicative and confusing
and would interfere with the objective of equal protection. Setting the
federal primary standard is of course a matter of great importance. But,
based on our experience to date and recent medical data, changes are
needed in both the level of the primary standards set by EPA in 1971 and in
the procedures for setting them.

Primary standards, which are intended to protect public health, need to
be sharply distinguished from secondary standards, the so-called "welfare
standards" which are intended to protect various non-health related objec
tives, including aesthetic values. These non-health matters figure important
ly among the goals and objectives of the Clean Air Act, but

• they are secondary,
• they necessarily compete with other equally legitimate goals, not in

corporated in the Clean Air Act, and
• their relative importance is likely to differ from one region to

another.

Consequently, it seems reasonable to view the secondary national standards
as more exemplary than obligatory (like the primary standards) to be pur
sued by the various states as they individually place higher or lower values
on various non-health related environmental amenities.

As the debate proceeds, serious consideration should be given to
whether the federal government should have some expanded but still limited
authority to override state-imposed standards more stringent than necessary
to protect public health when the more stringent standards interfere with
important national problems such as the continued dependence on imported
oil.

States Should Have Adequate Authority and Responsibility

The second thrust of change should be toward reinstating the concept
of "state implementation." The Clean Air Act calls for state implementa
tion plans, or SIPs, which are supposed to be the mechanism by which
states regulate sources of pollution in order to attain or maintain the na
tional ambient air quality standards. State governments arc closer than the
federal government to emission sources and, in general, are better able to
make choices in deciding how stringently to regulate particular sources so as
to attain or maintain national standards. States are also best qualified to
make the many necessary trade-offs among conflicting goals and objectives
needed to meet any additional limitations.

The federal government must maintain oversight, since it bears
ultimate responsibility for seeing that primary standards are met. But, over
sight should not require elaborate federal review of every change in state im
plementation plans or every permit issued by the state. At present, the
federal EPA is involved in detail, in each such effort through the non-
attainment and prevention of significant deterioration (PSD) regulations,
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and in the review of construction and operation permits for all new or
modified stationary sources.

The additional detailed federal regulations and federal involvement in
the review of all new and modified sources, as a result of the 1977 Amend
ments, has subjected industry to duplicative requirements and diffused the
responsibility for attainment and maintenance of primary standards. In
dustry often faces passing of the buck from state to EPA regional offices
and then to Washington and back, second-guessing of states by EPA, and
delayed or blocked industrial or energy developments. And the result is that
the system is breaking down.

Reasonable Deadlines and Schedules Should Be Established

A third direction of change should be the establishment of reasonable
dates for compliance with primary standards and for taking other action.
All too often, industry is faced with unrealistic deadlines from government,
which must then be laced with exemptions because they are known to be im
practical. The net effect is not prompt achievement of goals, but instead
they force industry to seek every possible exemption and bear the
bureaucratic burdens that come with each required dispensation.

Evidence of the unrealistic nature of Clean Air Act deadlines can be
found in the many exemptions granted, and the wholesale extension of
deadlines at each reauthorization of the Clean Air Act. Next year will prove
no exception. Industry will be charged with "footdragging", but the real
causes, I submit, are:

• The unrealistic deadlines for meeting the multiple complex com
pliance requirements of the 1977 Amendments, and

• the cumbersome procedure for revising state implementation plans
and EPA's review and approval of those revisions.

The 1977 Amendments required that states revise their implementation
plans to meet requirements of the revised Act and EPA's implementing
regulations, and to submit the revised SIPs to EPA by January 1, 1979.
EPA was to complete its review and approval by July 1979. Lacking such
approval, states were to be subjected to cut-off of federal highway and
public works funds and other penalties.

Today, l5Vi months past the EPA deadline, EPA has received from
from the states 40 completed plans and 11 partial plans. EPA has approved
18 of the completed plans, has disapproved one and has approved 20 partial
plans. In some cases, EPA's approvals have been conditional, leaving in
jeopardy anyone who proceeds with an investment or other energy develop
ment activity under a "conditional" approval.

Attempts to proceed with projects that create jobs and which would in
crease reliance on domestic energy resources are plagued by such uncertain
ties. However, let me hasten to add that uncertainty is only one part of the
problem. No one should be misled by the common bureaucratic rhetoric that
certainty of requirements is more important than the relative stringency. As
we know from experience, unnecessarily stringent requirements in some
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cases prevent coal use and in others push up costs to a point that some other
fuel such as imported oil is used instead of coal. The price of certainty
where we have it has simply been too high!

Unavoidable Conflicts Among Environmental. Economic, and
Energy Objectives Must Be Recognized

The fourth general change that must be addressed is the need to
recognize the significant adverse effects involved in meeting the many non-
health related environmental objectives prescribed in the Clean Air Act and
the implementing regulations. Coal has been a particular victim of the dis
ingenuous position taken by many in the environmental movement, and fre
quently repeated by officials of the Carter administration, that there is no
need for trade-offs between environmental quality and energy objectives.
The current day equivalent of the guns and butter philosophy is that we can
use as much coal as is desirable without adjustment of environmental re
quirements.

In the past year, we have heard many calls for increased coal use — ac
companied by a stone-walling on environmental requirements. Thanks to
the doubling of oil prices in the past two years, coal has become cost effec
tive in many situations even with the pollution control measures desired by
the environmental advocates. However, we must recognize as unwise the
position that OPEC-established prices of oil somehow should provide a
guideline for determining the amount of pollution control equipment that
should be installed. The contention that coal is still cost effective even with
very expensive pollution control measures sounds like a free lunch. But, this
approach merely hides the fact that the costs of using coal are much higher
than necessary with few, if any, compensating benefits.

The same fundamental problem is carried to its extreme when pursuing
"zero emissions" rather than realistic ambient standards set to protect
public health and the environment. We must recognize that few individuals
or nations can afford costs that are not balanced by benefits.

There are at least three areas where a comparison of benefits and costs
of air quality requirements should be undertaken. The first concerns the
secondary, non-health related standards. We have a rich and bountiful
land, but even the United States cannot afford to ignore the costs to in
dividuals in jobs and prices and to the nation in economic growth and
energy security that would be required to protect every amenity within the
scope of secondary standards. In fact, when damage to public health is not
involved, the government should have an absolute obligation to consider
every implication of the proposed requirements, to compare the benefits
and costs, and to make the trade-offs openly and objectively.

A second example of disregard for costs is found in the prevention-of-
significant-deterioration or PSD requirements of the 1977 Amendments and
EPA regulations. These requirements apply to all areas of the country
which are already cleaner than required by the primary national standards
— that is, areas where by definition, pollutants do not jeopardize public
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health. The essential feature of these regulations is to limit increases in
pollution in these areas to certain specified increments above the level
prevailing in 1975. These increments are set without regard to the costs or
other adverse impacts (such as economic development and jobs) of the re.-
quirement and without the need to show benefits.

The basic concept is an extension of the idea that in certain areas,
pristine air must be valued for its own sake without regard for effects on
public health. Many will support this much of the concept, but there is
strong objection to the extension of the concept, even with provision for in
crements, to the whole country. The effects of PSD requirements include an
impossible regulatory burden, as EPA attempts to determine the contribu
tion of each new or modified source to the remaining increment, and, even
tually, an absolute limit on economic growth without regard to public
health.

A third area where an objective analysis of benefits and costs should be
required is in connection with the "visibility" regulations that EPA recently
proposed to implement another provision of the 1977 Amendments to the
Clean Air Act. There are many problems with those proposed regulations
but I will give only one illustration. EPA now proposes to protect not only
the so-called pristine areas (Class I areas in PSD terms) but also "integral
vistas" of such areas. In layman's terms, this would extend the boundaries
of such areas as national parks to include any area that is visible from the
protected area. It would prevent construction of any source whose visible
emissions would intrude into such "views/ted." Needless to say, this pro
posal if finally adopted would place severe new limits on the ability to locate
new industrial facilities or other economic development activities. Again,
public health is not involved and, again, the proposed restrictions totally ig
nore the need for realistic balancing of the benefits and adverse effects.

RECENT CONCERN ABOUT "ACID RAIN" ILLUSTRATES
FUNDAMENTAL PROBLEMS WITH THE FEDERAL

GOVERNMENT'S APPROACH

The recent escalation of environmentalist and media concern about
"acid rain" illustrates several of the fundamental problems that I have
outlined. The nation has been treated to a full-scale publicity campaign
about the dangers of "acid rain." The casual reader or listener could be
forgiven for imagining that we are faced with a grave threat to human
health. Fortunately, a closer look shows that even the most strident alarm
ists have recognized that human health is not an issue. Nevertheless, we are
faced with a campaign of misleading publicity which seems designed to gain
public support for new legislative and regulatory measures to deal with an
alleged problem.

The contention, as you may know, is that sulfur and nitrogen oxide
emissions from the combustion of coal and other fossil fuels combine in the
atmosphere with other substances and form sulfates or nitrates which are
eventually deposited, perhaps at a long distance from the source, in a liquid
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or dry acidic form, such as rain that is more acidic than "normal." These
deposits, so goes the contention, adversely affect fish, flora, fauna, and the
likes, but not human health. The contention further is that precipitation is
becoming more acidic in many parts of the country.

A careful review of the scientific basis for the contentions, conducted
by objective observers, has shown that data are not available to justify most
recent contentions about "acid rain." In fact, relatively little is known
about the formation of acidic precipitation, the role of sulfur or nitrogen
oxides emissions, the transport and transformation of the substances of
concern, and their deposition on land, water, flora and fauna. Further
more, relatively little is known about the sources and the relative impor
tance of the contributions from various sources — natural and man-made

— of acidity which eventually appears at the point where adverse effects are
alleged to appear.

What has become clear from the review of the available data is that it
does not justify a conclusion that precipitation is becoming more acidic over
ever wider areas. Clearly, more research is needed and far better informa
tion should be available before attempts are made to establish new controls.
This fundamental fact was recognized by Congress in the recently enacted
Energy Security Act of 1980. But this hasn't deterred Doug Costle and EPA
from charging ahead.

EPA efforts to regulate "acid rain" are important for another reason.
They could represent a major new attempt to implement authority in the 1977
Clean Air Act Amendments dealing with "non-criteria" pollutants. Briefly,
this is a major new loophole added in 1977. Previously, EPA was required
to publish a "criteria" document setting forth details of the nature, causes
and effects and behavior of pollutants before ambient air quality standards
could be set and other regulatory measures taken. The "non-criteria" pollu
tant provisions of the 1977 Amendments opened the possibility that EPA
could try to proceed with regulations without the scientific data necessary to
promulgate criteria and standards under other provisions of the Act.

The real threat is that EPA will embark on a regulatory program im
posing significant costs without adequate information to justify the pro
gram. It has happened in the past. They have acted without adequate infor
mation, imposed huge costs and then have been proven wrong.

CHANGING ATTITUDES IN THE CONGRESS AND THE PUBLIC

The final point I want to leave with you today is that the forthcoming
debate on the Clean Air Act will be heavily influenced by the attitudes about
jobs, energy, and the environment evolving in the public and the Congress.

Public Opinion

With respect to public opinion, several recognized polls have revealed
important changes occurring in the public's understanding of energy and
environmental issues and a willingness to accept trade-offs among energy,
environmental and economic objectives when necessary.
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Let me give you three examples from a nationwide poll conducted by
Louis Harris in May 1980.

• 70 percent of the people surveyed favor building more coal-fired
power plants.

• There has been an increase from 37 percent in 1977 to 58 percent in
1980 in the number of people who favor some reduction in en
vironmental standards to improve the likelihood of meeting the na
tion's energy requirement goals. (The percentage increased 8 points
from 1979 to 1980.)

• And, finally, one of the more surprising statistics to me is that 53
percent of the people surveyed indicated that they agree with the
statement in the survey that "Even if there is some danger to
people's health from coal-burning power plants, the present energy
situation makes some risk worth taking since coal is so plentiful in
this country." 1 find this statistic surprising since the coal industry
has long accepted the Clean Air Act's basic objective of protecting
public health.

Attitudes in Congress and the Executive Branch

We shall have to wait to see what the attitudes will be in the Congress
when the Clean Air Act is debated in the years ahead. During the past year,
there appears to have been a growing reluctance to add major new en
vironmental requirements. In addition, we know already that several key
members of the House and Senate Committees that handle the Clean Air
Act will not be returning due to retirements or losses in primary elections.

The upcoming election should give us new signals or probable at
titudes, since a number of strong advocates and opponents of tighter en
vironmental requirements are facing tough contests. Perhaps, needless to
add, the outcome of the presidential election will also have a major impact.
As you are well aware, there are sharp differences between the platforms of
the two major parties on the matter of whether there should be changes in
environmental requirements when necessary to achieve a balance with other
important national objectives.

CONCLUSION

I would like to close by urging each of you to participate fully and ac
tively in the upcoming national debate on the Clean Air Act — and to work
hard to assure that the voice of Illinois and the voice of coal is heard loud
and clear. And, finally, I urge you to vote next month and, based on my
political experience here in Illinois, I urge you to vote early and often!

President Bond thanked Mr. Bagge/or his interesting address.
President Bond: We have now approached the point in the 88th session

of the Illinois Mining Institute which will bemy last official act as preciding
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officer — that of presenting the gavel — the instrument of authority — to
your president-elect, Mr. Walter S. Lucas. Walter, will you please step for
ward so that we may make the act official?

Walter, will you please accept this gavel as the official instrument for
conducting the Illinois Mining Institute Business during the upcoming year?
In so doing, I wish you much success in your new official capacity as Presi
dent of the Illinois Mining Institute during the upcoming year. I am certain
that you will receive the help and cooperation needed to make your new job
as easy as mine has been. Finally, I would extend my appreciation for the
opportunity of presiding over the 88th annual meeting of the Illinois Mining
Institute.

Thank you, Ladies and Gentlemen, for the cooperation and help ex
tended to me over the past year. Now, Walter, I will turn the session over to
you.

President-elect Walter Lucas presented a souvenir gavel to Charles
Bond and thanked him for carrying out the duties of the President of the In
stitute during the past year (figure 3). Then President-elect Lucas adjourned
the meeting.

Fig; 3 — President-elect Walter Lucas (left) presents souvenir gavel to President Charles
Bond.
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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
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current year, after having been sent two notifications ofdues, shall bedropped
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 SI00.00 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 by appointment 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 ex-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 the duties 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 perforin 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 three members of the executive 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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WHITMORE, JAMES W., Geologist, People Gas Light & Coke Co., 802 W. Green St.,
Champaign, IL 61820

WHITTINGTON, CHARLES D., Prcs., Sisco Supply Co., 106 N. Chestnut, Desoto,
IL 62924

WHYTE, WILLIAM B., Electrician, Associated Supply Co., R. R. 3, Eldorado, IL 62930

WIDDIFIELD, JOHN H., Engr., Monterey Coal Co., Box 496, Carlinville, IL 62626

WIDDOWS, W. M., Sales & Service, Centrifugal & Mechanical Ind., 146 President, St. Louis,
MO 63118

WIGGINS, CONNIE R., Safety Mgr., Pcabody Coal Co., 403 Nelson, Pawnee, IL 62558

WIGNALL, TOM, Supt., Lovilia Coal Co., R. R. 1, Melrose, IA 52569

WIGNALL, TOMMY K., Engr., Lovilia Coal Co., R. R. 1, Melrose, IA 52569

WILDING, R.R., Sales Mgr., Ccltitc Inc., P. O. Box 555, Huntington, WV 25701

WILEY, G. B., Safety Dir., Sahara Coal Co., Inc., 712 S. McKinley — Box 330, Harrisburg,
IL 62946

WILHELM, MARK, Salesman, Brucning Bearings Inc., 437 N. 9th St., East St. Louis, IL 62201

WILKEN, GARY, Associated Engineers III, Inc., 2387 W. Monroe. Springfield. IL 62704

WILKINSON, JERRY, Prcs., C. E. Wilkinson & Sons, Inc., Box 26, Boonville, IN 47601

WILL, W. E., V.P., Operations Service. Pcabody 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, IL 62896

WILLIAMS, BILLIE E., Supt., Lovilia Coal Co., R. R. 1, Melrose, IA 52569

WILLIAMS, DAVE, R. R. 3, Benton. IL 62812

WILLIAMS. J. HARLEY, V.P., Marketing. Old Ben Coal Co., 125 S. Wacker Dr., Chicago,
IL 60606

WILLIAMS, LOREN A., Coastal States Energy Co., Nine Grecnway Plaza, Houston,
TX 77046

WILLIAMS, MICHAEL G., Sales Rcpr., Smith-Gruncr, 4902 Temple Ave., Evansville,
IN 47731

WILLIAMS, ROBERT M., Sales, Const. & Mining Services, 1121 N. 16th, Murphysboro,
IL 62966

W1LIAMS, STANLEY, 2075 Jewell St., Madisonvillc, IN 42431

WILLIAMSON JR., HARRY, Harry Williamson Inc., 405 E. Park, Benton, IL 62812

WILLMORE, WAYNE, Supt., Shops, Old Ben Coal Co. Co., R. R. 1, Box 272, West
Frankfort, IL 62896

WILLS, BENJAMIN E., 1509 S. State St., Springfield, IL 62704

tWILSON, GEORGE M., 505 W. Vermont St., Urbana, IL 61801
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WILSON, JOHN R., Contracting Engr., Roberts & Scliacfer Co., 120 S. Riverside Plaza,
Chicago, IL 60606

WILSON, RICHARD N., Dir. of Sales, AMAX Coal Co., 105 S. Meridian St., Indianapolis,
IN 46225

WILSON, ROBERT J., Vice Pres.. Anixtcr Bros., Inc.. 4711 Golf Rd., Skokie, IL 60076

WILSON, WILLIAM D. (BILL), Regional Mgr.. Dresser Mining Equipment, Box 4330,
Evansville, IN 47711

WILSON, WILLIAM G., Sales Mgr., Johnston-Morehouse-Dickey Co., Box 173, 5401
Progress Blvd., Bethel Park, PA 15102

WINN, C. H., Fuel Buyer, Central IL Public Service Co., 3606 Stanton Ave., Springfield,
IL 62703

WIRAM, VANCE P., Mgr.. Envir. Services, AMAX Coal Co., 105 S. Meridian St.,
Indianapolis, IN 46225

WIRE. ROBERT D., Associate, Crawford, Murphy & Tilly, 2750 W. Washington. Springfield,
IL 62702

WISE, RONNIE, Engineering Technologist, Peabody Coal Co., Box 314, Eddyville, IL 62928

WISELY, JOEL, Maintenance Supt., Zeigler Coal Co.. 706 Hadfield, Marion, IL 62959

WOLFE, LESLIE V., Regional Sales Engr., Scrccnco Inc., 448 Jervey Lane, Bartlett,
IL 60103

•WOMMACK, SR., A. J., 1210 Blueficld Dr., Florissant, MO 63033

WOOD, T. C, V.P. & General Mgr., Midco Sales & Service, 11475 Page Service Dr., St.
Louis, MO 63141

WOODDELL II, KENNETH L., Pres., Wooddell Logging Inc., Box 968, Mattoon, IL 61938

WOODROME, Michael K., Old Ben Coal Co. Mine #27, R. R. 6, Mt. Vernon, IL 62864

WOODROW. CHARLIE, Sales, W. M. Hales Co., Box 368, West Frankfort, IL 62896

WOODS, DAVE, M.A.T. Industries Inc., R. R. 2, West Frankfort. IL 62896

WOODS, GEORGE, Instructor, Wabash Valley College, 1001 E. Clark St., Marion, IL 62959

WOODS, M. C, (CHRIS), Mgr. Industrial Sales, Pennzoil Co., Box 325, Energy, IL 62933

WOOLBR1GHT, CHARLES L., Sales Engr., Joy Mfg. Co., 222 Brcese, Centralia, IL 62801

WOOMER, TIM, Pres., Triune Inc., 3837 Highway 6 & 24, Grand Junction, CO 81526

WOOTEN, DANNY G., Project Engr.. White County Coal Corp., P. O. Box 152, Carmi,
IL 62821

WORCESTER, RUSS, Sales, Ludlow Steel Corp., 130 Ulen Blvd., Lebanon, IN 46052

WRIGHT, EDWARD, V.P., Industrial Sales, Cummins Midstates, Inc., 3621 W. Morris St.,
Indianapolis, IN 46421

WRIGHT, RICHARD C, Mkt. Pin. Mgr. Mng. & Heavy Const., International Harvester
Co., 600 Woodficld Dr., Schaumburg, 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, IL 62257

XANDERS, GREG, Supervisor, Wabash Valley College, 2200 College Dr., Mt. Carmel,
IL 62863

YANCIK, JAMES R., Prep. Engr., Freeman United Coal Mining Co., Box 100, West
Frankfort, IL 62896
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YATES, HOWARD D., Sales Rcpr., Reliance ElectricCo., Box 3925, Springfield, IL 62708

YATES, LARRY, Purch. Agt., Peabody Coal Co., 301 N. Memorial Dr., St. Louis,
MO 63102

YDERSTAD, C.L., Project Mgr., Gust K. Ncwberg Const. Co., 2040 N. Ashland Ave.,
Chicago, IL 60614

YEAGER, E.E., Midco Sales, 11475 Page Service Dr., St. Louis, MO 63141

YOCUM, HARRY, Dir. Envr. Eng., AMAX Coal Co., 105 S. Meridian St., Indianapolis,
IN 46225

YOCUM, KEVIN L., Landman, Coastal States Energy Co., Nine Grecnway Plaza, Houston,
TX 77046

YOUNG, CHARLES, Supv., Tennessee Valley Authority, 307 Krystal Bldg., Chattanooga,
TN 37401

YOUNG, ED, Plant Suprv., Anixtcr Cable Service Co., Box 427, West Frankfort. IL 62896

YOUNG, LANNY R., Suprv. Industrial Relations, Consolidation Coal Co., Box 156,
Coffeen, IL 62017

YOUNG, WILLIAM ALONZO, Supt., Old Ben Coal Co., 501 E. St. Louis St., West
Frankfort, IL 62896

YOUNG, WILLIAM P., 18 Green Wing Teal Rd., Hilton Head Island, SC 29928

YOUNKERS, FORREST, Superintendent, Peabody Coal Co., P. O. Box 527, Shawnectown,
IL 62984

YUNKUN, CHRISTOPHER, Cuslom Serv. Suprv., Joy Mfg. Co., Box 1058 #4 Indusirial
Park, Mt. Vernon, IL 62864

ZEDALIS, DENNIS, Supv. of Central Warehouse, Arch Mineral Corp., P. O. Box 719,
Hanna, WY 82327

ZIMMERMAN, D. A., Hunt Oil, 1401 Elm St., Rm. 2401, Dallas, TX 75202

ZIPPRICH. JOSEPH F., Monterey Coal Co., 312 S. Madison St., Trenton, IL 62293

ZUBAL, JAMES A., Gen. Supt., Empire Energy Corp., Box 68, Craig, CO 81625

ZYWICKI. ROBERT A., Vice Pres., Anixtcr Bros. Inc., 2230 Brummel Place, Evanston,
IL 60202

•Life Members

tHonarary Members



The Sincere

of the Officers and Members of the

ILLINOIS MINING INSTITUTE

go to

THE ADVERTISING COMMITTEE

R. A. Taucher, Chairman
Consolidation Coal Co.

Lanny Bell
Roberts & Schaefer Co.

Walter E. Brandlein

Roberts & Schaefer Co.

Dan Florian

Arch Mineral Corp.

Carl T. Hayden
Sahara Coal Co.

William Huff

AMAX Coal Co.

Jim Kimelton

Inland Steel Coal Co.

Ed Kopshever
Consolidation Coal Co.

Jack Litfin

Sahara Coal Co.

Robert W. Martin

Zeigler Coal Co.

Mike Nipple
Old Ben Coal Co.

Nate G. Perrine

Nate Perrine Sales Co.

James Philbee

Midland Coal Co.

Thomas B. Sadler

Old Ben Coal Co.

Donald E. Stewart

Freeman United Coal Mining Co.

John Urbancic

Freeman United Coal Mining Co.

Jim Viets

Peabody Coal Co.

Their willingness and efficient cooperation

have helped make this yearbook possible.
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Would You Like
To Do Business

With The
Most Established

Lubricant Company
In America!

Underground, or on the surface,
Century Hulburt provides the
specialty mining lubricants which
have been solving problems since

1861.

Call or write for information on all

our specialty lubricants: Longwall
Hydraulic Oils, Fire Resistant
Fluids, Walking Cam Lubes, Froth
Flotation Reagents — and a full
line of multi-purpose, industry
accepted product's — with
7 distribution nationally.

CENTURY HULBURT
MARION. ILLINOIS PLANT AND WAREHOUSE

NORTH CARBON STREET
MARION. ILLINOIS

Phone: Area 618-997-2302

Larry Beal
Illinois

Sales Representative

Jim Utterback

West Kentucky
Sales Representative



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

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. \\e^ |nc
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 ToolSteel Gear &Pinion Company

>X<tek
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ELRECO
ENERGYPRODUCTS

EXPANSION BOLTS

INSULATED MINE HANGERS

s*>
<y

;>- V^
STRAIN INSULATORS

SECTION SWITCHES

$ -9f \
^"^ PIPE AND ROD ADAPTERS I \

4 t
FEEDER CLAMPS

mum mmm*

mi m Di ws man mm

MX II, WTM,
TROLLEY CLAMPS

TROLLEY AND FEEDER CLAMPS

!> - *•
&-Q.

•a^-

TROLLEY AND FEEDER SPLICERS CURRENT COLLECTORS

-*w yg'-^-
9 " ^L_

TROLLEY FROGS AND CROSS OVERS

FUSE HOLDERS

PANTHERGARD

THE ELRECO CORPORATION
Ehctnc Devices for Mine and Mill Haulage Systems
Tubular Steel Poles tor AH Uses • Polo Hardware

2000 Central Avenue

Cincinnati. Ohio 45214

(513)621-5022

Manufacturers and Suppliers Since 1892



HVDRRULIC CVLinDER IRUSCLE HT THE PUSH OF R BUTTOR

POWRPAK
HYDRAULIC CYLINDER COMPLETE WITH

INTEGRAL POWER UNIT AND AUTOMATIC VALVING

• Economical and trouble free, all weather operation. • No field piping required.
• Simple to put into operation. Just mount the "Powr-Pak" and connect three
wires to a power source through a reversing starter.* %to 10 HP motors 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:

fluid power speciausTS

P.O.BOX 266 • IB90 fTlflnCHESTER RO

UJHERTOn, ILLIflOI5 B0I87 • PHOnE: 312-6530031



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 RebuildingS*

"CONTACT"

MAINLINE POWER PRODUCTS CO., INC.
FRANKLIN COUNTY INDUS. PARK

WEST FRANKFORT, ILL. 62896

618—937-2471

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



The IKf\w^ Pacesetting
Quality From The Professionals.
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Setting the Pace



Coal Preparation Plant
Slurry System

Sizes, Comminutes, Beneficiates, and
Dewaters Highly Abrasive Slurry

with Low Down-Time

Warman slurry pumps play an important
role in the operation of a 600 ton per hour
West Virginia metallurgical coal prepara
tion plant. Comminution, beneficiation,
and dewatering of the coal rely on a
dependable, maintenance-free series of
rugged slurry pumps. Down-time costs
money and reliable Warman pumps from
3/2 CAH to 12/10 FAM give this plant years
of maintenance-free operation even while
handling highly abrasive slurry.

WHHOto

Write for a free, completely illustrated
brochure on Warman slurry pumps.

WARMAN
INTERNATIONAL, INC.
P.O. Box 7610. Madison, Wl 53707
608/221-2261 • Telex 265-413



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 MT. VERNON and find out what

over five decades of mining experience can do for you!



BEARINGS & \

POWER TRANSMISSION \
• MINE VENTILATION

• ELECTRICAL CABLES

• MINE COMMUNICATIONS

• ROOF CONTROL PRODUCTS

MINE SPECIALTY PRODUCTS

• ELECTRICAL SUPPLIES & APPARATUS

CONVEYOR BELTING & RUBBER PRODUCTS

» CARBIDE BITS & DRILLING COMPONENTS

COAL PREPARATION SUPPLIES & EQUIP.

CALL FOR

IMMEDIATE DELIVERY

MT. VERNON

618/244-5344

FAIRMONT SUPPLY COMPAIMY

m
P. O. Box 1388

Mt. Vernon, IL 62864



Specialized Services For
THE COAL INDUSTRY

Michael Baker Corporation offers the coal industry specialized engineering services with
tight, continuing costcontrol. Baker task-forces will coordinate their efforts with your own
in-house engineering staff or will function entirely on their own. as you direct.

Baker engineers serveyourcompany throughout thesemajor coal mining phases:

• Environmental Studies and Permit • Planning of Disposal Sites
Applications • D^eP Mine Waste Disposal

• ComputerDetermination and Evaluation • Mine Planning
of Coal Reserves • Ground Water Analysis

• Photogrammetric Surveys and • Water Supply Studies
Planimetric Mapping • Operation Analysis and Control

• Core Drilling • Foundation &Stability Analysis
• Site Selection Studies • Equipment Selection
• Regional Analysis of Coal Supply

and Transportation

Michael Baker Corporation... developing end Implamanllng new Ideas In the coal Industry

Michael Baker

Corporation
4301 DutchRidge Road. Boavor. Pennsylvania • Telephone (412) 495-7711
332 SoulhMichigan Avenue, Cnicago. Illinois • Telephono (312) 663-1450

Baker Engineering Inc. • Aerial Map Service Co. • Tlnney Drilling Co., Inc.
Jackson, MS • Houston, TX • Charleston, WV

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

10



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,

write or call collect... 314-421-4487.

SUSMAN WIPING MATERIALS COMPANY, INC.
420 East Do Soto Avenue

St. Louis, Missouri 63 147

Minufacturers of Sterilized Wiping Cloths •New and Reclaimed Cheesecloth •Mill End: •Remnant: •Waste •Spao'altia:

II



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

12



Compliments

TURRIS COAL

Elkhart, Illinois

A Subsidiary of

Shell Oil Company

Houston, Texas

13



Phone 312/326-5822

EDWARD FISCHER
COMPANY, INC.

HYDRAULIC-PNEUMATIC
LUBRICATING DEVICES AND EQUIPMENT

2118 South Wabash Avenue

Chicago, Illinois 60616

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.

MAIN OFFICE and PLANT
"* i d 329 Williams St., Bristol, Va. 24201

(703) 466-8200

I—I Manu

mm J. SCHONTHAL & ASSOCIATES

Manufacturing Corp. p- °- Box 807
Bristol, Virginia Highland Park, III. 60035

(312) 433-0776

14
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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
of major industries throughout the world.
Abresist... far superior to metallic alloys

in abrasion resistant qualities.

Abresist... no observable wear after 20
years' use in transporting flyash

in a German mine.

Uniformly adaptable to both hydraulic and
pneumatic system. Abresist pipe systems

come complete and ready to install.
Complete range of sizes and special

fabrications—with bends, elbows, tees.
reducers and branches—plus rotating

flanges for easy alignment and connection.
Transports all types of abrasive materials—

dust, coal, sand, tailings, slurries, grain, etc.
—in sluices, flumes, cyclones, conveyors,

bins, hoppers.

Historically outwears steel linings by a
ratio of 6 to 1. Test applications and

engineering assistance available.

Send for Abresist Bulletin AB-64

20 NO. WACKER DRIVE, CHICAGO, ILL. 60606



Asolidcompanjuasolid product.
For a company to be of service to its customers it must know
the business and make a good product. Since 1889 we have a
long and proud tradition of supplying quality fans for industrial
and commercial ventilation. And beyond our independent spirit
and underlying financial strength is a commitment to the future:
a dedication to keep our company trim, a concern for the en
vironment to move air in the best possible way. and a pledge to
retain good people on our team to provide a superior product
to our customers. Send for our Quality Equipment Guide. The New
York Blower Sales Corp.. 907 North Elm, Hinsdale. IL 60521.

ni]b
The

New York Blower
Company

16
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ANYTBNG
LESS

WILLCOST
YOUMORL

ESCO's original £f Jg* ArgmOxygai
2-pieee. design feeds ^1 • Peearburization

„,.,.. , I'P changes and &-(AOD) purities our
Stabilizingearsprovide reduces throw-away/I jr&& ^k steel alloysfor
greater strength and metal, r——.^Hj ^M m greaterstrength,
holding pourr.

ESCffsncwAOD
I2K alloyforgreater
hardness, wear \
resistance. ^_

jE&Si£ S /- ^^- Nx'*<J • '" ESC0"sA0D12H
7,hit,,en, *£?ZF§fr It' Conical bearingarea fMZ!ZT
Up shapes for w_2i^._ S/JrJA ^ and stabilizing flat lougtmissetnadiffer,,,,digging V. ^ ratwesbTaltge. imfac, resistance,
conditions.

ESCO's Kwik-Tip* for durabilityand value. today. Because in the long
dragline buckets and shovel Youwon't change run, anything less will cost
dippers is themostimitated Kwik-Tips often, butwhen you more^
tooth system inthe world. youdo it'sa simpleone-man

For good reason. job.
The ingenious designand Nowlook closely at the _

superioralloyssel the otherumque features, then VOU CAN'T AFFORD
standards forstrength, call yournearbyESCO dealer ANYTHING LESS.
K* - !./-• • i. .--'.'(•'".- '.•-,-. ••<-•.". ... .• ••• '.oh



SISEMCOR
5432 HIGHLAND PARK DRIVE
ST. LDUIS, MD. 63110
PHDNE (3 14) 371-4777

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

•

•

•

•

•

•

•

ANACONDA METAL HOSE 1)1 V.
Flexible Metal Hose—Teflon Hose -Expansion Jointa

DE VILBISS COMPANY
Paint Spray Equipment

LEAKS AND SPROCKETS
Stock and Made-to-Order in our own Plnnt

J. C. RENFROE & SONS. INC.
Safety Lift Clamps and Hooks

RESISTOFLEX CORPORATION
Teflon, Kynar. Polypropylene Lined Pipe nnd Fittings

KEXNORD
Rex Chainbelt — Chain — Sprockets — Conveyor
Components — Shaft Couplings — Idlers — Pulleys

IINIROYAL. INC.
Conveyor nnd Elevator Belting — Power Transmission
("V" Belts, "Timing" Belts, nnd Variable Speed
Belts I — Hose —Sheet and Sponge Rubber—Molded
QOOde — Footwear and Clothing — Matting — Ex
pansion Joints — Skirt Board Rubber

-State.

19
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ALLEN & GARCIA COMPANY
Organized April, 1911

Consulting &Constructing Engineers

332 S. Michigan Avenue

CHICAGO, ILLINOIS 60604

t3TABOR MACHINE

"The Vibrating People"

MANUFACTURERS OF VIBRATING SCREENS AND RE

PLACEMENT PARTS FOR ALL TYPES OF VIBRATING

SCREENS.

Box 3037, Blucwell Station
James M. Fox Blucficld. W. Va. 24701
618-242-1048 304-327-2431

20



Reduce conveyor
belt downtime

Order this free selection guide to mechanical belt
fasteners. Shows you how to select the right fastener
system for your application—and why. From heavy to
light-duty belts, it's all here. Plus handy data on other
belt maintenance ideas and products. And it's from
Flexible Steel Lacing—world's leader in mechanical
belt fasteners. No-one in belt applications, design or
maintenance should be without it. Write or call ad
dress below for your copy.

FLEXIBLE STEEL LACING CO.
?5?5 WISCONSIN AVE DOWNERS GROVE. IL 60515

Ftxy*(3i2|9?> 0i5C
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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 productiuity
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
1250 Executive Park, Suite 301
Geneva, IL 60134
(312)232-2757

22
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Hendrick Screens
for all screening applications
PERFORATED
SCREEN PLATE

PROFILE WIRE AND BAR

RUBBER-CLAD
SCREEN PLATE

SIEMATHANE SCREENS
(Urethane)

Hendrick has the screening media to fit almost all screening equipment
and applications. From mild steel to sophisticated hardened steel alloys
such as Jalloy and Hendrick "H2L", you can depend on Hendrick to
give you screens which are long-lasting and cost-effective. Write for our
illustrative literature on your mining application.

Hendrick Manufacturing Company. 7ih Avenue & Clidco Drive, Carbondale. Pennsylvania
18407. Telephone: (717)282-1010 • Calilornia Perforating Screen Co., 653 Bryant Street.
San Francisco. California 94107. Telephone: (415) 392-1889 • Hendrick Screen Co..P.O.
Box 369. 2942 Medley Road. Owensboro. Kentucky 42301. Telephone: (502) 685-5138.
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M. A. T. INDUSTRIES, INC.

MANUFACTURERS b REBUILDERS

OF MINE MACHINERY

MAT INDUSTRIES

P. O. BOX A54-

WEST FRANKFORT. ILLINOIS 62896

R. BURTON MELVIN, Chairman of the Board TELEPHONE

RICHARD E. MELVIN, President (Area Code 618) 937-2451

DAN L. MELVIN, Secretary-Treasurer

MICHAEL J. AMOROSO, Vice President of Engineering
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Metal- Polyurethane - Rubber
Screen Sections _ we make them an
for all makes of Vibrating screens. They sire
over 300 different materials — from fine
powders to coarsest aggregates in wet or dry-
applications. Metal screen sections arc-
available in all standard meshes and metals.
Our Tyrclhane* screen sections have extend
ed screen life from 10 to 40 times in actual
applications. Another outstanding performer
is Tufdura" rubber screen sections which arc-
available in 5 standard patterns. Profile and
perforated decks arc available, too.

C-E Tyler, home of famous Ton-Cap'
and Ty-Rod* screen sections, puts over 100
years experience into every weave. Specifica
tions arc exactly right for the job —
washing, dewatcring and sizing.

Send for screen section data. And ask
about using our screen lab, too. if you have
a screening problem. W. S. Tyler, Incor
porated, Combustion Engineering, Inc., 8200
Tyler Blvd.. Mentor. Ohio 44060.
(216) 255-9131 — Local Office: 415 W. Golf
Rd., Arlington Hts.. Illinois 60005
(312) 364-5661

-

iTYLER
CCWIK/MiONI-tfii'SIH''.'. '•'

Cover your
screens

all ways?
THAT
MEANS
TYLER!
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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

SUBURBAN NO.

544-9020
CHGOTEL NO

378-2737
ERIC HEILO CO.

1129 BELLWOOD AVE., BELLWOOD, ILL. 60104

06*

26

- I 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 —



TIDEWATER
SUPPLY

COMPANY

P.O. BOX 260, GREENVILLE, KENTUCKY 42345 • Phone:502-338-1330

13% High Manganese Heat Treated Alloy

SHOCK AND ABRASION RESISTANT STEELS

Bars • Plates • Repointers • Fabrications

FORD STEEL COMPANY

2475 Rock Island Blvd. Maryland Heights. Mo. 63043
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RECIPROCATING
FEEDERS

Field proven as a depenccble
and economical unit for feeding
various materials in controlled
quantities, and tor unloading
bins, hoppers, storage silos end
storage piles.

Kanawha Feeders are custom
tailorod to the application in
widlh. longlh. height and
capacity. Available in widlhs ot 2
to 8 teet and lengths of 5 to 20
leet. Single feeder installations
unload ol 50 to 2.000 TPH.
Multiple feeders willhandle
loading rate up to 8.000 TPH.

SPECIAL FEATURES:
• All antifriction—including drive
crms and dnve shaft bearings.
• Floating teed plate rollers
require no lubrication

• Roller shoes and brackets cast
trcm 4C0 bnnellAlmanite for long
wear and life.

• Flvwheelsoneachendofdrive
shall provide inertia for smooth
operation.
• Adjustable stroke on all feeders
byuse ot a manual, easily
adjustable clamp device.
• Driven sprocket ringassembly
—bolted on flywheeland easily
maintained.

• Seal strips on sides and beck

FAST 8000 tPh
• lOADOUT

RAPID LOADING GATE

The Kanawha Rapid Load
System has been tho standard of
the industry since theadvent of
unit train loading. Both the
standard 4<4' and the largo 5x5'
system provide tho same fast,
dependable loading capability.

The only physical work involved
in unit ttam loading isoperating
the control levers to open end
close the gale end raising and
lowering the chute. Operation is
easy since thegate can be
powered pneumatically,
hydraulically or electrically. The
rollaway chute movement is
actuated by an electric or
hydraulic motor

SIIOLOAD OUT...
Seven Kanawha Reciprocating Feeders under one silo isa proven,

low cost system (ot the most efficient silo unloading .. on
etiangement that has become an industry standard

...to unit train loading
Kanawha Reciprocating Feeders combined with a Kanawha

Rapid Loading Gate create a positive efficient system (or(ast unit
train loading

KANAWHA
MANUFACTURING COMPANY

P.O. BOX 1786 CHARLESTON. WEST VIRGINIA 25326

FOR MORE INFORMATION CALL (3041 342-6127
OR OUR WESTERN SALES OFFICE IN SALT LAKE CITY (8011 671-0743
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Our Phase II improvement program has greatly increased the
reliability of our low and high scam rrvners Model LN800
incorporates Phaso II toughness mto its des-gn along witn
Other outstanding features including oiectrK tram and a com
fort cab designed with tho operator in mmd Take a dose lock
at tho features listed below, and ycu'ii see why me LNBOO is
destined to become mo leader in h*jh seam rmners

• 3 Mining Ranges/3 Frame Heights

Mining Flame
Range Height

IOJ- 38-
105- 41"

120" 50-

Ground
Clearance

io

n-
is-

i Narrow 7'10~ chassis lor narrow heading requirements

i 90,000-pound machine weight on 19" wide, heavy-duty
crawler chains with 22 PS1 ground pressure

• Cutterhead:

• Optimum bit lacing design by computer analysis

• Face seal replacement without cuttershatt
disassembly

• Complete cutternead maintenance underground

• Chamless cutterhead for quieter operation

and lower maintenance

• Electric tram:

• Infinitely variable tram speed up to 70 FPM for
cutting, tramming and loading

• Full reversing speed for pillar work

• Independent conlrol of each crawler for positive
tracllon

• Low pressure hydraulic system lor greater reliability

• Arm or disc electrically driven gathering head

• Phase II features throughout for improved reliability

Phase II Features Incorporated In LNBOO

LN8C0 HH386-H HHI06LP-1I

•

HH106IP-II HH497-II HH54G-II

Computer Analyzed Bil
Lacing Design • • • •

Simp! lied Cut:erhe-ad far
Underground Maintenance • • • • •

Inlinrlely VanaWo Tram
Speed 0-70 FPM Reversible • • • • •

Indepondonl Crawler Control • • • • •

Electric Gathering • • • • •

Lee-Norse Integrated lighting • • • • •

Built-in SafetyFoaturos • • • • •

Benton Salei OHico

P. O. Box "O"

Banton. IL 62812
Phono: (618) 438-3116

LEE-NORSE

Part of worldwide Ingersoll-Rand
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Pemco
Provides
Power

SURFACE OR UNDERGROUND
Our company is always ready to meet the demands of 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 (or your mining operation. Power lor 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.

tiiti-ti-t t 9- ?

Skid Mounted Surface Sub
station to supply all your mine
power requirements.

Roy Manis I
3194 Burnham Court / Box 1338
Lexington. KY 40503 I Bluefield, W.Va. 24701 ICORPORATIONI
16061278-6797 / Phone 17031 326-2611 *««..>,......«.*«..«.

31

Portable Underground Mine
Power Center.



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 • Threading and Coupling
• Dresser or Beveled Ends

CORPORATE FACILITY:

BRANCH FACILITY:

FRANKFORT, ILLINOIS
(800) 435-0151
ILLINOIS CALL:
(312) 473-2050

NILES, OHIO

pine pipe
supplv, inc.

P.O. Box 480 • 101 Ontario Street • Frankfort, IL 60423
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MINE ROCK DUST

Uniform Quality

Prompt Shipment

Produced from an

extensive deposit of limestone that is

exceptional in its purity.

Taken from an underground mine, eliminating

all possibility of foreign contamination.

MISSISSIPPI LIME COMPANY
ALTON, ILLINOIS
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ESKENAZI & FARRELL

ASSOCIATES

173 W. MADISON STREET

CHICAGO, ILLINOIS 60602

'STRUCTURAL ENGINEERS TO THE

COAL INDUSTRY"

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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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

Collinsville, IL 62234
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COAL

%
•<** 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. And our generating stations
use Illinois coal to produce energy.

IT'S OUR BUSINESS TO SERVE YOU BETTER

ILLINOIS POWER

36



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 .). 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.

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 nunc.
Call or write today.

foi the finest iocf control anywhoio: G»t...

j.h.FLETCHER &co.
BOX 2143

HUNTINGTON. WV 25/22

3041525-7811

37

Model DB-32

Model DDJ

onfrol



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

GEORGE Dubois, inc.
Representative for Manufacturers of Quality Electrical Products

8084 WATSON ROAD, SUITE 222

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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We're ready to put our
experience up against
your toughest problem.
Over the years Watt Car has developed the skills, manpower
and equipment that makes it a renowned specialist in custom
and sub-contract manufacturing. We've had a hundred years to
study the problems of mine transportation and production. Our
engineering staff is experienced and freely offers this resource
to our clients at all times. Watt Car is known for its cost-saving
and high performance improving suggestions.

In our industry, people make the difference. Our entire staff is
accountable for every job. You'll find us ready and willing to
assist you throughout the project.

The Walt Car & Wheel Cci. P.O. Box 71 Bamesvllle. OH 43713 614425-1924

Repre*enlallee: KM. Wilson Co. 3434 Market Si. Wheeling. WV 26003 304-232-5860

QUALITY ^ ^ ^ SERVICE

HAHN INDUSTRIES
MINE AND MILL SPECIALTIES, INC.

50 BROADWAY • NEW YORK, N.Y. 10004

WE SERVE 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

39



JACK KENNEDY
STEEL STOPPINGS AND MAN DOORS

OUR GALVANIZED STEEL STOPPINGS
ERECT EASILY, CONFORM TO ANY COAL
SEAM AND SELF ADJUSTTO HEAVING.

VLE/W

pro2-

JACK KENNEDY
METAL PRODUCTS & BUILDINGS, INC

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 ORTWISTING.

PHONE:
(217)287-7231
(217)824-8813
(217)824-8060



Hang Dps
About Rigging?

Call the rigging specialists

* ROPE & RIGGING, INC.

See our

rigging pros for: N
Chokers Quick Service
Wire Rope Personal Attention
Nylon Web Expert Advice
Chain Specialty Work
Fittings Safety Presentations
Manila Large Inventory

100 Central Ave. Alton, IL 62002
Sewing Si. Louis and Southern Illinois

St. Louis
(314) 355-0287

Southern Illinois

(618) 462-0772

Open 7-5

42
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Depend on O-B
for the mining
equipment you need

LINE MATERIAL

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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Peabody ABC
American Brattice Cloth

Your single source
for underground mine ventilation
products for over 50 yeors.

• Jure, jure plosric and supported brattice clorh
• RigiDucr™ filamenr wound fiberglass reinforced rubing
• MineVenr" Flexible blower rubing
• MineDucr" reinforced exhausr rubing
• Underground auxiliary fans
• Couplings, accessories ond safety products

Forcomplete information on the en
tire line of ADC Ventilation Products
ond a copy of our catalog, contact
your ADC Representative ot Don
Clemens ot RO. Dox 77, Warsaw,
Indiana 46580, (219)267-5166

Peabody ABC
P.O. Box 77 Warsaw, IN 46580 Phone 219-267-5166
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ARMATURE

REWINDING

ELECTRIC MOTOR

REWINDING

^ILE^
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

Ifyouplantobeinthe
miningbusiness tomorrow,
callus today.

When it comes
to insurance,
come to
the leader.

222 South Riverside, Chicago, Illinois 60606, (312) 648-6000
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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.

THE ll\l\/EI\ITI\/E S" t=>EOf=»l-E

SHELBY STEEL, HUG.
EVANSVILLE DIVISION

1 100 Pennsylvania Evansville, IN 47708 812-425-5!
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AIR FILTER AND EQUIPMENT

CORPORATION
Manufacturers Representatives

GENERAL OFFICE & WAREHOUSE

2300 NORTH KNOX AVENUE

CHICAGO, ILLINOIS 60639

(312) 486-8010

Serving the "fitting Jrmluitrtj

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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ran
W^MHalesCompan/jinc.

A RELIABLE SOURCE . . . SINCE 1916

FOR MINING, CONTRACTOR & INDUSTRIAL

EQUIPMENT

DISTRIBUTOR FOR

PENN REPLACEMENT PARTS AND SUPPLIES

AMERICAN MINE DOOR PRODUCTS

OHIO BRASS PRODUCTS

CONVENIENTLY LOCATED AT

WEST FRANFORT, ILL. DANVILLE, ILL.
Area Code 618 Area Code 217

Phones 932-3121 and 932-3122 Phones 446-7770 and 446-7771

MADISONVILLE, KY.

Area Code 502

Phone 821-2068

HILLSBORO, ILL.

Area Code 217

Phones 532-6131 and 532-6132
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GUY SMITH JOE HAWKINS
PRESIDENT SALES REPRESENTATIVE

WE SAY: 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
..j it u « i_i- AlemitcHydraulic Hose Assemblies

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

• Five Warehouses to Serve You
• Inquire About Our Daily Truck Service

11 S. Kentucky Ave. at Division
Drawer 4438

EVANSVILLE, IND. 47711
Telephone (812) 484-3901

(800) 742-3672 - For Indiana Only
(800) 457-3228 - For III., Ky., Mich., Tenn.,

W. Pa., W. Va., Wise., Ohio, Mo.
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FOR INFORMATION CONTACT:

BARBER-GREENE COMPANY

Minerals Processing Machinery Group
120 East Ogden Avenue
Hinsdale, Illinois 60521
(312) 325-3222

51

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 Pro
cessing representative. You'll get
specified production, lowest per-ton
production costs, a firm price, and
single source responsibility.



le right
Continuous

Centrifugal Dryer for
the job you have to do

MODEL VC-48

Continuous vibrating
centrifugal dryer,
shown here, is the

newest CMI dryer.
Write for complete
details. No obligation.

Various size CMI Dryers are available to de-water

coal and other granular materials to as low as 2%

surface moisture and 99.5°/° recovery of solids. Ca

pacities, for example, up to 170 tph of 1W x 28

m coal.

Wrife for complete details.

CENTRIFUGAL & MECHANICAL INDUSTRIES, INC.

146 PRESIDENT STREET . SAINT LOUIS 18, MISSOURI
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Modern Mines Use

SPADS • SPAD DRIVERS

CABLE HANGERS

AMERICAN MINE SUPPLY COMPANY

404 FRICK BUILDING, PITTSBURGH 19, PENNA.

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

53



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.

L-A-KIE 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.
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Today you have to prove
you're blasting safely

| VMESeistector*

vme Soundiecior™ VMEVelodiy
Recorders
Otypesl f\

m
*lb,

\~.
#n

Here's how to prove it
VME seismic and sound monitoring in
struments represent 40+ years of ex
perience. The records they produce pro
vide legalevidence that can help protect
you from problems with government en
vironmental regulations and unwarranted
damage claims. These instruments arc
available for lease or sale and can be
operated by your own personnel. VME's
12-page brochure, THE SENTINEL, tells

«1» A Member ol tbe.Nilto Nobel Gtoup

you more about them . . , and about
VME's broad range of sound and seismic
consulting services and related products.
Order your copy today. Or contact us
directly.

VM E-NITRO CONSULT INC.
Anteiica's mostexperienced
seismologicalengineeringfirm

8707 Skokie Boulevard. Skokie, IL 60077
*^m 13121 328-0400 • TWX 910-2230801

VIV

4.

MERIT
thudc pwdA, &wfa&L

PARTS • SUPPLIES • EQUIPMENT

for TRUCKS • BUSSES • TRAILERS

1559 So. Wabash Ave.

CHICAGO, ILL. 60605
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Stearns Magnetics
literature & services
for the coal industry

Stearns magnetics for coal — offer more than magnets and
pamphlets for tramp metal removal, separation, purification and
concentration. You get over a half-century of leadership in
magnetic research, design and application engineering. Plus
extensive lab facilities, consultation and analysis of your
magnetic equipment problems. Magnetic treatment and testing of
sample material areother Stearns services, resulting in a specific
magnet or magnetic system recommendation. You're invited to
call us at any time.

• • .

Bulletin 99 E — gives you a
complete overview of
Stearns wide variety of
magnets and systems, and
associated sorvices.

Bulletin 1034 — features

suspended separation
magnets wiih tremendous
magnetic pull on forrous
material over conveyors,
fecdors. chutes, screens.

Bulletin 1042A — Typo "LD"
drum stylo electromagnets for
heavy industrial use. explains
construction, principles of
operation and applications.

stuns CKWC 5
hi nam i • i SNtnu

Bulletin 2016— covers Stearns

ceramic wet drum magnetic
separators provon in 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

tf~VIf*k

stearns magnetics inc.
a subsidiary of Magnetics International, Inc.

6001 S. General Avenue • Cudahy, Wisconsin 53110* Phone:(414)769-8000
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Compliments
of

AMERICAN

MINE TOOL DIVISION

(cfl§ 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
Madisonvilie, Kentucky 42431
Price, Utah 84501
Shinnston, West Virginia 26431
West Frankfort, Illinois 62896
Wheeling, West Virginia 26003
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OSTS?

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

58



59



FOR BASIC INDUSTRY-SINCE 1916

~ 0 r\\
rta/!fielc*L-

D
BIG j

LITTLE PUMPS

COAL PLANTS

• THICKENER UNDERFLOW

{' • CYCLONE FEED
• FILTER FEED

BARRETT HAENUENS &CONP/INY
HAZLETON, PA18201 U.S.A.

PITTSBURGH MAIN OFFICE & PLANT CHICAGO
Mayview Road 225 N. Cedar St. 837 East 162nd St
Lawrence, PA Hazteton, PA S. Holland, IL

(4121 746-3500 (7171 455-7711 (3121 331-3040
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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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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.

Gill]

GIW SOLIDS HANDLING PUMPS ARE THE WORKHORSE OF INDUSTRY

GEORGIA IROn UIDRK5 CD.
^^—~ • Est 1891 ^•^^^^—Est 1891

Division ol GIW Industries. Inc
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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 703/466-8100 anytime.

Four warehouses to 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

C owens
manufacturing, inc.
I'O llnx 1490 • Bristol. Virqinia 24201
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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 flexing action.

GUNTHER-NASH

MINING CONST. CO.

MINING INDUSTRY CONSTRUCTION

UNDERGROUND—SHAFTS, SLOPES, TUNNELS

SURFACE—PREPARATION PLANTS, CONVEYOR

SYSTEMS, BUILDINGS, HEADFRAMES,

ETC.

2150 KIENLEN AVE.

ST. LOUIS, MISSOURI (314) 261-4111
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RED TOP BRUSHES

Increased

Life of

Brushes

Increased

Capacity of

Equipment

Better Commutation

RED IOP with HQD terminal

Helwig Quick Disconnect terminals for safe, quick brush change.

HELWIG CARBON PRODUCTS, INC.

2550 N. 30th Street Milwaukee, Wis. 53210

Ask Those We Serve

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.

65



U.S. FIRE & SAFETY EQUIPMENT CO.

3640 N. CICERO

CHICAGO, IL. 60641

FIRE EXTINGUISHERS

AFFF AQUAFOAM

ANSUL R-101 KITCHEN

FIRE PROTECTION SYSTEM
SAFETY SIGNS

FIRE EXTINGUISHING SYSTEMS

FIRE HOSE& CABINETS

FIRE HOSE NOZZLES & BRASS

GOODS

SALES & SERVICE

DETEX EXIT CONTROL

BIOMARINE BREATHING

APPARATUS

BIG BEAM EMERGENCY

LIGHTING

JUSTRITE SAFETY CANS &

WASTE CANS

PLANT SURVEYS EMPLOYEE TRAINING

Call Jack Hughes for Assistance
(3121-725-2900
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ENGINEERED

(marcoJ
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

MVIARCOjMARCO 1 The Conveyor Specialists

E.F. MARSH ENGINEERING COMPANY

14DD HANLEY INDUSTRIAL. COURT

ST. LOUIS, MISSOURI 63144

C314J 968-4700
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Go all theway with
Sanford-Day Line of Products.

With over three-quarters of a century
of experience in the manufacturing of
mining equipment, the Sanford-Day
haulage team is delivering its efliciency
at the source, to mines all over America
Whether you need to transpcrt men.
equipment, coal. ore. refuse—Sanford-
Day will move them fast and safely

Every piece of equipment we build is
reinforced for extra strength, longer
lasting lite, and has more safely features—
to ensure your mining crews safety The
sturdmess and durability of our equip
ment means added efficiency, higher
productivity, and operating economy,
while reducing downtime.

Like our 8-wheel 6-Brakc Brakeman
Car. the only completely certified car of
its kind—guarding against runaway trips
at slope mines due to rope breakage or
hoist failure.

Or our Rubber/Rail car with a capa
city of up to tO tens and me car can be
operated by one individual, who can lift
and lock each wheel all in one motion

Along with our 8-wheel Supply Cars.
Hoist-Retarders. and Ballast Cars-all
designed with Sanfcrd-Day practicality
10 stay on the job

One of our newly designed products
The Ballast Car

Our Ballast Car has an 8-10 ton capacity.
The car has 3 doors and they operate
manually, withthe ballast levelled m
both directions. Also featured are auto
matic couplers and twn 4-wheel trucks

A division of the

Mormon Group. Inc.
P.O.Box '511

Governor John Sevier Highway
Knoxvillc. Tennessee 37901 U.SA

615/525-6224

m
in
in

8-Wneei Brakeman Car Hoist RetarOer

swm^pv: -n-

Rubber/Rail Car l-wncel Supply Car

Ballast Car

SANFORD-DAY
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PENNZOIL

QUALITY LUBRICANTS

FOR

COAL MINES

HYDRAULIC AND

GEAR OILS

SPECIAL GREASES

FOR EVERY APPLICATION

c,upreme Qualify

PENNZOIL

Let us solve your lubrication problems.

Call or write: Pennzoil Industrial Sales

Box 808, Oil City, Pa. 16301
or Box 325, Energy, III. 62933
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Most Powerful Single-Roll
Crusher! McLANAHAN

ROCKMASTER
Rockmasters excel wherever hard rock

occurs with coal—in primary, run-of-mine
service and in reducing 100% mine re
fuse. Operators install a Rockmaster and
forget it. The job will be done. Ask for
Bulletin RM. McLANAHAN CORPORA

TION, Hollidaysburg, Penna. 16648.

McLANAHAN CORPORATION: Producer of Ten Types of Crushers
. . . Rotary Breakers . . . Reciprocating Plate Feeders . . . Power
Plate Feeders for Unit Trains . . . Log and Screw Washers . . .
Scrubbers and Scrubber Screens . . . Scrap Bundlers
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The Original ROLLING RING CRUSHER
MEETS THE DEMANDS of the

COAL INDUSTRY

Capacities 1 Ton to 600 Tons per Hour

Model 15x9 American Sample
Crusher, for capacities up to 2,000
lbs. per hour. For larger capacities,
we recommend the American "13"

Series (capacities up to 6 tons per
hour). Also available with new
Sampling Hopper.

Typo "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" typo 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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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 11th Year

of Serving the
Coal Mining Industry
of Southern Illinois

1970 April 1981
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LARGE ENOUGH TO REPRESENT THE BEST

SMALL ENOUGH TO GIVE CUSTOM SERVICE

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 Cresllne, 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
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HYDROCARBON SURVEY, INC.

EXPLORATION GEOLOGISTS

DRILLING. LOGGING

LOG ANALYSIS

GEOLOGIC REPORTS

OIL-COAL-GAS STORAGE

206 Temple PI. 826 Union Center Bldg.
301 Clark St. (316) 267-3234
(217) 350-6601 Wichita, Kansas 67202

Champaign, Illinois 61820

Kaskaskia Mine Service

Box 531

Belleville, IL 62222
Phone 618-277-8328

Electrical Specialists to the
Mining Industries
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Compliments

of

CENTRAL MINE SUPPLY CO.
DIVISION OF PICKARD INDUSTRIES. INC.

423 S. EIGHTH • MOUNT VERNON. ILLINOIS

MINE AND INDUSTRIAL SUPPLIES OF ALL DESCRIPTIONS

MDIME
Manufacturers of:

TROLLEY LINE MATERIALS
Complete line including: Expansion Bolts, Hangers
Trolley and Feeder Wire Clamps and Splicers, Fuse Nips,
SectionalizingSwitches, Sliders, Pliers, Hooks, Frogs.

REDipt®and GREEN DUKES® BOLTS (Standards and Specials)
SOCKET HEAD CAP SCREWS (1936 and 1960 Series)
MINING MACHINE PARTS • BLACKSMITH TOOLS
CAR HOLDS, SKIDS, SLEDS, HOOKS
LOCOMOTIVE AND MINE CAR PINS AND LINKS

M
Manufacturers of quality mine products — since 1919.

DUQUESNE MINE SUPPLY COMPANY
Two Cross Street • Pittsburgh, Pa. 15209
Emergency/Breakdown Service 412/821-2100
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NO MATTER WHAT LENGTH . . .
NO MATTER WHERE OR WHEN
IT'S NEEDED . . . LOOK TO

TO KEEP GOING
Providing the right type, size and length of electrical cable on an "order
today—ship today" basis is what Anixter is all about.

Our stock includes a full range of electrical wire and cable for the
mining industry, including Mine Power Feeder (5KV through 15KV).
SHD-GC (2KV, 5KV, 8KV, 15KVand 25KV), typesWand G-GC, portable
cords, high voltage cables and interlocked armor.

At Anixter, we will cut your order to any length specified at no extra
charge. And, your orders will be sent to you from our warehouse the
same day we receive them.

In addition to our large inventory, we'll stock special cables for you on
request.

We're serious about service! 24 hours a day-7 days a week.

Call Collect [312] 869-8000

ANIXItt
2230 Brummel PL, • Evanston, IL 60202
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Under Illinois fields, pastures,
forests and orchards, including much of
the area we serve, lie coal-bearing
formations representing an estimated
162 billion tons yet to be "harvested."

Last year, we used almost five
million tons of Illinois coal 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.

CENTRAL ILLINOIS

PUBLIC SERVICE COMPANY

Freeman Crown No, 2 Mine near Virden.

In order to continue burning
high-sulfur Illinois coal, 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.
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THE REAL UcCOYS
OF THE

INDUSTRY

Yawl don't need to fuss and feud over which mining and
portable power cables to use - Hatfield has strong, flexible
cable that's abrasion-resistant and reliable under the

toughest weather and terrain conditions. You can rely on
Hatfield's service too, 'cause we have a whole passle o{
trucks that deliver all over these U-nited States.

So when you have a hankering for mining cable that's roug]
tough and re-liable, git Hatfield, the real McCoys!

CCS HATFIELD
MINING PRODUCTS

CONTINENTAL COPPER & STEEL INDUSTRIES, INC.
Mining Products Divison/ 12 Commerce Dr., Cranford, New Jersey 07016
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GREAT for BIG JOBS
The ALL WHEEL DRIVE -6x6

The truck totally designed
for offff-the-road work.

* Fuel & water trucks

* Lube vans

* AN-FO and powder
•Hydro-seeding
* Cranes & drills

* Set-out tractors

•Mechanics & manhau

Memphis Equipment produces a complete
lineof Armytrucks — Reo Studebaker 2'-?ton

Eager Beaver"— GMC 2Vi ton Hydramatics
and our own GMC "Loadlugger" model, the
Kaiser-Jeep M-715 1V« ton 4x4. Mack-
Diamond T-IHC Kaiser Jeep M"M" Series
5-ton 6 x 6s— both gasand 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 Haps, fire extinguisher and
CUSTOM PAINTING. Delivered subject to your
approvaland with our six (6) month warranty

Moreyet!OurM123Model6 • 6 is a 10-ton
all-wheel drive. 300 HP. Cummins Diesel and
9'/2' wide!

Our "Newest Addition" M-715

Kaiser-Jeep 11/4 ton 4x4

The NEWEST member of Memphis
Equipment's
drive trucks.

family of all-wheel

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 Largest Army Truck&Parts Dealer'



NAYIM...
ThePipeYou Can Count On

For Total Service
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Whatever your piping needs, you can depend on Naylor to meet
both your standard and special requirements.

For general service such as water supply, de-watering, com
pressed air and ventilating, Naylor can provide spiralweld pipe of
basic carbon steel in either the lockseam or buttwcld 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 Ms" wall, Naylor oflers 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.

w
NAYLOR PIPE COMPANY

1259 East 92nd Street
Chicago, Illinois 60619
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"Serving All of Southern Illinois"

Distributors of

LINDE LINCOLN

JACKSON PUROX

OXWELD PREST-O-LITE

Telephone 618-242-4134 MT. VERNON, ILLINOIS
FLORA, ILLINOIS MARION, ILLINOIS

DURALINE INC. 615 WASHINGTON ROAD PITTSBURGH, PA. 15228

> HSAVY DUTY CHUTS LINING <

Abrasi on & Corrosion Resistant

Lining Materials

(412) 563-3122
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We're not waiting.
McNally solves the problems.

America's coal industry ischallenged
by today's cost squeeze, quality control,
environmental concerns and a troubled
economy. But the resource is needed now,
and the world won't wait while we linger
over a solution to these problems.

Go with experience.
The McNallyGroup of companies,

through total involvement, is moving
ahead. Weoffer the capabilities both to en
gineer the solutions to pressing problems,
and to follow through. This is McNally's
greatest value to many customers. The Me
ntally Group offers unmatched industry ex-
aerience in providingsingle source project
responsibility.

As engineers and contractors with ex-
ensive manufacturingcapability, the Me
ntally companies can be responsible for
turnkey" projects or for developing a por-
ionof yourproject. The results will be pre-
fictable, efficient and on schedule.

We set the standards.
Tomeet demands for greater tonnages

af coal, McNally's Kansas and Ohio di
visions, and McNally Utah, are building
aigh-efficiency preparation plants which
deliver clean coal at remarkable recovery
ates. In many cases, McNally's proprietary
:oal cleaning and drying equipment sets
he industry standard.

Truly modular preparation plants with
:ustom circuitry by McNally put the most
.ophisticated techniques within economic
ange of the independent operator whose
narkets are trending toward washed coal,
vhile his mining operations are producing
nore difficult coals.

In the West, McNally Mountain States
>teel provides structural steel both for Mc
Nally projects and for other major industrial
md architectural construction.

or emission control.
McNally's Kennedy VanSaun continues

o engineer advances in coke calcining,

limestone grinding systems for stack scrub
bers, and other areas to keep pace with the
energy cost squeeze and make air quality
standards affordable.

Specialized materials handling
technology is applied by McNally's Kansas,
Ohio and Utah divisions to meet the grow
ing problems of coal handling for transport,
processing and end use. To capitalize on
the advantages of slurry handling for coal
and minerals, McNally's Marconaflo divi
sion provides a versatile range of equip
ment and procedures to load and unload,
store and transport coal and bulk minerals
in slurry form.

And the list goes on. In many cases,
a number of McNally divisions will be
involved in a single major project.

Foran enlightening booklet detailing
the manycontributions of the McNally
group of companies, write today. We're not
waiting for someone else to solve the prob
lems. We're solving them now.
Members of the McNally Group of Com
panies are:

McNally—Kansas Division, Pittsburg,
Kansas

McNally—Ohio Division, Wellston, Ohio
Kennedy Van Saun—Danville,

Pennsylvania
McNally Mountain States Steel

Company—Provo, Utah
McNally Utah—Salt Lake City, Utah
Marconaflo Division—Salt Lake City,

Utah

Construction Division—Tulsa, Oklahoma

Today. Tomorrow.
Depend on McNally.

THE mcnctii GROUP
P.O. Box15, Pittsburg, Kansas 66762 csi-3

hotos at left: 1. modular cool preparation plant; 2. large heavy media preparation plant;
stacker/reclaimer; 4. unit train loading system; 5. limestone grinding system for stack scrubbers;

. Marconaflo slurry system.



SPECIALISTS IN FLUID POWER,
POWER TRANSMISSION

AND PUMP APPLICATION ENGINEERING
FLUID POWER - Denison, Rex Roth, Westinghouse Air Brake
POWER TRANSMISSION - Stephens-Adamson, Dodge Mfg.

Co., Jeffrey, Browning Mfg. Co.
PUMPS - Peerless, Worthington, Marlow, Warren Rupp
1221 Hulman Street 2117 Division Street 6227 Coffman Road

Terre Haute, IN 47802 Evansville, IN 47714 Indianapolis, IN 46268
812-232-0156 812-425-1333 317-290-3220

MIDCO SALES & SERVICE
DIV. MIDCO EQUIPMENT CO.

ST. LOUIS, MO.

314 872-8440

Representing

DART TRUCK

NORTHWEST ENGINEERING

PIONEER ENGINEERING

RAYGO, INC.

TEREX DIV. OF GENERAL MOTORS CORP.
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If you want the right gear drive for
your application, you have to have a choice.

// none of these is right, ask us.
we have others.

The Falk Corporation,
subsidiary of Sundstrand Corporation
Milwaukee, Wisconsin 53201

732. FAIK ond 'a good *om« i« indtolf," — d«g. U.S. >o< Off,
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FALK
a good name in industry



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
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Other Locations

Hico, W VA
Washington, PA
Robinson Creek, KY



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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M-W
MICHAEL-WALTERS INDUSTRIES

VALIER, ILLINOIS

MANUFACTURERS OF COAL MINE

LUBRICANTS

*

THANK YOU

PATTIN-MARION
DIV. OF THE EASTERN COMPANY

MARION, ILLINOIS

Phone (618) 997-2393

Manufacturers of Expansion Shells

Mine Roof Bolts and Mine Roof Plates



LOOK FOR
THIS MARK OF
EXCELLENCE

Appearing on Peterson Filters
and quality parts for 35 years.

PETERSON FILTERS CORP.

1949 South 3rd West P.O. box 606
Salt Lake City, Utah 84110, U.S.A.
(801) 487-7TO1
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MARLOW PUMPS 91

PETTIBONE

CLAMSHELL
BUCKETS&
GRAPPLES

dRINDEX

2280 CASSENS DRIVE • FENTON (ST. LOUISI MO. 60026 • 314-343-7500
2605 N. DIRKSEN PARKWAY • SPRINGFIELD. ILL. 62702 • 217 544 3900
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Backhoes

Pumps
Cranes

Ringers
Towers

Loaders

Cary-Lifts
Compressors

Manlifts

Mats

Generators

Air Tools

Welders

Buckets

Pickers

Vibrators

way
ennessey-
Forrestal

Machinery
Co.



Kennametal roof bits, drill bits,
cutter bits stay sharp longer

n
Kennamotal U43KH bit
and U43H sleeve-type
block assembly
cuts retooling time,
cuts faster, reduces
machine drag and
power consumption.
Sleeve and bit rotate
and bit self-sharpens;
both can be replaced
at the face.

Kennametal Root
Bits—last, efficient
rotary drilling in
medium, hard and
severe roof.

0

Kennametal Drill Bits—
in 20 lip and shank
designs for low cost
drilling in coal, clay,
slate and shale.

Kennametal. first to tip coal
mining tools with carbide,
offers the most complete line
of carbide tools and acces
sories—developed for
economical service in any

New Kennametal hex-design
pinning rods provide for
fastor penetration with
improved airflow pattern.
No welding; chucks, shanks
and connectors snap
into place.

Kennametal Cutter Bits
—for medium, hard and
severe cutting—with
over 30 lip and shank
designs to fit all
popular chains.

cutting or drilling condition
Kennametal representatives
—men with years of mining
experience and carbide
application know-how under
ground—will help you select

the right bit for each job.
See your Kennametal

Representative or contact
Kennametal Inc.. Mining Tool
Division. Bedford. PA 15522.
Phone 814-623-5134.

Kennametal Mining Tools

n
KENNAMETAL'
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High Strength

Mine Bolts
and

Roof Plates
Valley has a complete range of Mine Roof Bolts, Expansion
Shells, and Mine Roof Plates. No matter what roof
condition exists in your mine. Valley has the roof
support products to provide maximum safety
conditions.

FAST DELIVERY - Around the clock

production, automated equipment, and
our fleet of 142 tractor-trailers assure

every order with on-time delivery
to your mine site.

Free Delivery on jf^^^^r
T/L lots. L, *^ ^W.^fc\

f Steel \ g
Header Plates \ y-^^Tri s*

Regular —Low-Profile \^^&
Roof Plates M -S?

4" x 4", 5" x 5", 6" x 6" fl j^T Call Collect
|^^ 314/231-2160

r Ask for

Mine Products Sales

^A VALLEY STEEL PRODUCTS COMPANY
DIVISION OF VALLEY INDUSTRIES, INC.

P.O. BOX 503 / ST. LOUIS, MISSOURI 63166

92



Victaulic Grooved

PIPE
& VICTAULIC TYPE

COUPLINGS
Valley has an extensive inventory of Steel Pipe and Tubing in all sizes
and wall thicknesses to meet your mine requirements for Air
Lines, Water Lines, Slurry Lines, etc.

Huge inventories, complete fabrication and processing facilities,
and our fleet of 142 tractor-trailers enables us to

offer fast delivery to your mine site at very
competitive prices !

Call Collect

314/231-2160
Ask for

Mine Products Sales

bWI VALLEY STEEL PRODUCTS COMPANY
DIVISION OF VALLEY INDUSTRIES. INC

P.O. Box 503 / St. Louis. Missouri 63166
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Ready Drilling
Company
Test Drilling

&

2", 3", 6" Coring

Dale Ready
P.O. Box 3

Mason, Illinois 62443
(618) 238-4306

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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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

COAL DEDUSTING OIL

ANTI-FREEZE OIL

We can supply any viscosity oil to suit your

particular requirements.

24-hour service by transport truck

or

Shipped promptly by rail

CENTRAL PETROLEUM COMPANY

Box 506 (618) 532-5645

CENTRALIA. ILLINOIS 62801

Equal Opportunity Employer
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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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Quality
In dragline wear parts

At Columbia Steel, we
specialize in cast alloy steel
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 spectrographic analysis, top, lets us
precisely controlmetal composition. Columbia

Steel Product Engineers, above, review dragline
parts' wear tendencies, revising designs to
eliminate problem areas and to gain maximum
life and metal utilization. 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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-<Trwin>

Huwood-lrwin co.

Helping Keep
Industry
Moving

A Major
Supplier to

Coal Mining and
Industrial Companies

<IRWIN> Huwood-lrwin CO.

P O BOX 409 IRWIN, PA 15642 • PHONE 14 121663-5000 • TELEX 866-659

Product List...

Longwall Mining Equipment: Chocks, Chock Shields, Shields. Armored Face
Conveyors • Conveyers: Belt Type up to 60" wide and suitable tor 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 Pans
Cars, Explosives Cars. Water Cars, Rubber Tire Supply Trailers, Wheels, Couplers.
Castings (Brake Shoes). Jeeps. Ponal 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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• 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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"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 Et 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

SUED
1400 N. 7th • P.O. Box 171 • St. Louis, MO 63168

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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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

CUMMINS

SERVICE

DICK PORTER

414 Chapel Drive
Collinsville, III. 62234
Phone 618-345-8136

CARL MITCHELL

903 Vinewood

Apt. #5
Marion. III. 62959

Rely on Cummins Experts

FOR THE FINEST IN DIESEL POWER

FOR THE COAL MINING INDUSTRY

CALL US AND LET US SERVE YOU

Si. Louis. Mo.

/710H*,iSi'c«:
314 3895400

Cummins Missouri, Inc.

Sikeston, Mo.

10) Ktyilone D«i.
314 4/2 0303
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Columbia, Mo.

Hqfirtjy 63 f.O'It
314-149 3711

Ml. Vernon, IL.

819 Cdtey Su«*t
618244-1232



FMC payload savings plan

Belt Conveyor Idlers

Vibrating Screens

103

Between the digging
and the burning, you
need to move coai

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



Forbeltingand hose that meet

MineFlex I
single-unit belting

for tension ratings
upto550piw.

MineFlex II
double-unit belting

lor tension ratings
up to 1500 piw.

Underground miningdemands thetoughest
conveyorbelting made.
Cambridge Coal chose MineFlex!
In underground mining, the entire
operation comes to a halt if the con
veyor breaks down. So the belting must
meet tough specifications. It must be
flexible enough to run over small pul
leys and strong enough to resist rip
ping, tearing and impact damage.
That's why the Cambridge Coal Com
pany chose Uniroyal MineFlex belting.
It has a balance of performance proper

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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your needs,looktoUniroyal

The full Uniroyal line
gives youthe best value
foryour hose dollar!

P-1174RoyalFlex
MSHA Mine Safety Hose
A fire-resistant, lightweight, flexible,
softwallwater 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 -r180°F (82°C). Meets require
ments of MSHA Schedule 2-G.

P-1025 High Pressure
MSHA Mine Hose

An extra-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 VA 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
(-29°C)to-f180°F(82°C).
Marked "Flame Resistant MSHA No. 2G-
23." Ribbed blue Ozex cover. Spiral-wire-
reinforced polyester fiber carcass. Blue
Ozex tube. Vh to 4 in. ID.

Uniroyal makes a full line of 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

Uniroyal Industrial Products
Middlebury, CT 06749

UNIROYAL

..; •;;; .-,. ; n ::, --:;
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in, "Who can support my coal preparation plant with
<\$ I a parts and service plan that really works?"

eIMgoCAN!
Eimco backs up its coal

preparation equipment with a
nationwide network of parts and
service specialists. And that's
important. The most critical com
ponent in your flowsheet is an
experienced service team that will
keep your equipment working.

"Hands-on" service. Eimco
takes a hands-on approach with its
customers' service needs. Our
factory-trained specialists work with
you in your plant to optimize
equipment performance as well as
recommending cost-saving upgrade
alternatives.

Need parts fast? Eimco keeps
an inventory of key spares in its
warehouse system, including a

ready supply of EIMCO and
WEMCO parts in the expanded
facility in Nitro. West Virginia.

Who can support your coal
preparation plant with the most
effective parts and service plan?
EIMCO CAN!

Contact us today and see what
the "can do" people at Eimco
can do for you.

Write or call. Eimco Process
Machinery Division. P.O. Box 300,
Salt Lake City, Utah 84110. (801)
526-2000.

ENVIROTECH EIMCO

PROCESS
MACHINERY

DIVISION
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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



Keep your equipment

working with minimum

downtime by specifying

USS Tiger Brand for

all your wire rope needs.

S~*S Tiger Bran
(UsS) Wire Rope
\^ Products

P.O. Box 471
Pittsburg, CA. 94565
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Two newroof
drill systems
for faster, cleaner drilling at lower cost

VR/Wesson announces a
needed advance in infernal dusl
coileclion type roof drilling
systems tor resin or anchor
bolting A standard and a 'hands
oil system feature two major
improvements.

NEW2-PIECE ASSEMBLIES
do tho work ol 3-piece and
do it belter, faster and
easier. In both systems,
you havo just two parts
to handle: a starter/
driver and a middle/
finish extension Fewer
time-consuming component
changes are needed Drill rod
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. tho bit runs cooler,
lasts longer. Penetration is taster,
too. The pay-off is more holes
per tit. cleaner holes and lasler
drilling.Overall, lower drilling
cost.

MORE ADVANTAGES OF
THESE NEW SYSTEMS. Dnll
steel is fabricated using unitized
joints, not welded This adds
strength, minimizes breakage.
A constant ID Is maintained
throughout the drill rod OS"tor
Ihe t" system and'/." lor the t?4"
system) There are no constric
tions at coupimo toints

The new bits nave sturdy
retention clips that make bit
changing taster No tumbling lor
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Standard 2 p.fco system

oil pins. Male bit hex mounting
provides excellent txt-todrill rod
ID. surface contact, minimizes
bit twist-off.

Drill rods are available in
lengths trom 18 to 96 inches.
Bits in II' V/„" \%"ana V,i"
diameters

You'll line! these systems ideal
lor tiard. abrasive drilling condi
tions such as sandstone top

Ask your VR/Wesson Repre
sentative for proofof the systems'
supenonty and cost savings. Or
see your VR/Wesson distributor
VR/Wesson. PO Box 11399,
Lexington. KY40575.
606/252-1431

Tho tougher the problem,
the better we get

ansteel
VR Wesson



l^J Bearing Headquarters Co. [Hj
/ CORPORATE HEADOUARTERS \£
25th Avenue at 16th Street. Broadview. Illinois . '312) 681-4400

SUPPLYING BEARINGS & POWER TRANSMISSION

EQUIPMENT TO THE

COAL INDUSTRY
from warehouses in

St. Louis • Decatur • Alton

Mt. Vernon

Owensboro

3^) Bearing Headquarters Co.
39 LOCATIONS IN MID-AMERICA

Available in both ferrous and non-ferrous!

1/AtcenL
BRASS & ALUMINUM COMPANY

l/tncent

AUGUSTA, GA. 30903
P.O. BOX 1956
A/C 404-722-7715

WATS 800-241-3004

GREEN BAY. WISCONSIN 54304
970 ASHWAUBENON STREET

ST. LOUIS. MISSOURI 63177
2150 SOUTH 59TH STREET

P.O. BOX 7138
A/C 314-646-1600

WATS 800-392-4727 IMOI

WATS 800-325-3191 IOUT STATEISCREW & BOLT COMPANY

MINNEAPOLIS. MINNESOTA 66414

724-24TH AVE. S.E.

A/C 612-378-1131

WATS 800-662-1202 IMNI

WATS 80O-32S-7772 IOUT STATE!

LITTLE ROCK, ARKANSAS 72206
8909 FOURCHE DAM PIKE ROAD

A/C 601-174-6081

WATS 800-482-8614 (AUK!
WATS 800443-9764 IOUT STATE!

CEDAR RAPIDS, IOWA 62402
1100 SHAVER ROAD N.E.

A/C 319-366-62S1
WATS 800-332-6471

CHARLOTTE, NORTH CAROLINA 28206
527 ATANDO AVE.

A/C 704-372-9900

WATS 8004326238 INCI
WATS 8004386914 (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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BFGoodrich rubber products keep
your operation at peak productivity.
Moving material — faster, more efficiently and
economically. That's what your business is all
about. That's what our business is all about, too.
With products to meet your needs.

Conveyor belting.
Flexseal* — reduced -ply
rubber belt.

Steel Cable — for long or
overland systems.
High Tension — Polyester
nylon fabric resists moisture
and ply-separation.

Advanced conveyor belt
engineering services.
BFG can help you in many
ways. With assistance in

system design, and a conveyor belt to insure
compatibility withexistinghardware.Plusexpert
field engineering and splicing services.
Hose.

BFGoodrich makes a wide variety of air. water,
steam, and acid hose — in standard or custom-
made constructions.
Other products you need.
BFG also produces V-l)elts. rubber liners, ball
mill liners, protective clothing, and even disk
brakes for your heavy-duty vehicles.
Fast delivety and expert service.
BFG distributors offer expert services like lielt
slitting, splicing, vulcanizing and hose coupling.
Contact The BFGoodrich Company, Engi
neered Systems Division, 500 South Main Street.
Akron. Ohio 44318.

BFGoodrich
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JOHN BENSON

ELECTRIC COMPANY
Formerly Benson-Wilimzig, Inc.

Westinghouse
Authorized

Distributor

Electric Motors

and Controls

Transformers

Switchgear

FURNAS

Electric Motor Controls
Motor Control Centers

Drum Controls
Pressure Switches

1708 N. 8th Street (314) 421-1200 St. Louis 63102

yfwr

IBRASPAN

..ant to see someone recover, Rf^y/nllltinnRFVprofitably, 75% of his waste pile by ncvu/Ut/w ,'/.
rescreening? Wire ClOtff\

• Want to see someone increase . r\u*rw*
production 250% and eliminate the Uy L/UTeX
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 Windfall. Ind 46076 317 945 7301
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"Put the

STAMLER

on the ROCK JOB..."

.... because STAMLER doesn't build just a
feeder-breaker. We design, build, unci ciistom-
apply what has become a true mobile primary
crusher with surge capacity and fatioing ability.
We know that even miner coal isn't clean coal,
that even with the best mining conditions there's
often tough shale and rock ... sometimes totally

unexpected. That's why Stamler develops more
pure breaker force per inch of machine height
than any feeder-breaker on the market and that's
why the total unit is "balanced" to perform under
the toughest of mining conditions.
ASK THE MAS WHO OWNS 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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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 lor new catalog.

I STEELITE, Inc.
1010 OHIO RIVER BLVD. • PITTSBURGH, PA. 15202

Telephone: 412/734-2600
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when you put Bowdil Bits

in a Bowdil Chain

you find your greatest economy.

% BOWDIL CO.
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P. O. BOX 470

CANTON, OHIO 44701

Ph. 216/456-7176



- LIVELY MANUFACTURING
Jl »— 1 AND EQUIPMENT L^W^iZ^i.
|E2ll P.O. Bex 338, Gl.nWhilt.W.MVit0i..Hi 25849 ' <s

Phoo. (304) 252-6256

, J. O. LIVELY CONSTRUCTION
[••^"M P.O. Sox 338, Gbi> WN», Wnl Vir0in«j 2584? /(fr^

Pkon. (304) 232-6236

I—I TONER CONSTrtyCTION
'"•J P.O. »ox 338. GWn WKM, Wm Vi.9i1.io 25849 ' C7^

^^^^ Phon« (304) 252-6236

^•"l LANGLEY & MORGAN

^m^^ Ptw(606) 573-3665

BENI ENGINEERING

339Hoymokw «ood. Mo~o^4»«, Pxnm/Nonio 15)46 / 07
PSon.(412)373-*>20

CONVEYOR BELTS
Field Vulcanizing to 72 inches

Hot or Cold
•

Steel Cord Belt Vulcanizing

Pulley Lagging

(WJRNJR)
CONVEYOR SYSTEMS SERVICE

2917 Gladwood / St. Louis. Missouri 63129 / Area Code 314 892-9482
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Delivers!
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Gooding delivers the goods
when it comes to 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.,
LA GRANGE. ILL. 60525

(312)242-3444

service is our

first

consideration



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.

iHiHili
THE CINCINNATI MINE MACHINERY COMPANY

Cincinnati, Ohio 45225



They say King Coal's
making a comeback.

We say it never left.

Oh sure, coal's popularity suffered a recession
a couple of years ago. Then people began to
realize what the energy companies had been
saying all along: that there was the possibility
ot an energy shortage. Now, the top environ
mentalists and government officials are saying
that coal is the obvious answer to the energy
problem. We knew that. And so did you. Alter
all. coal comprises over 70% o( the known
U. S. luel reserves. Enough lo take care ol us
for many hundreds of years at the current
consumption rate. But now technology must
be developed to mine coal under the new
environmental and salcty 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 we introduced the first loader.
II was superior lo anything around. Today
wc still introduce superior machinery, like our
current line of continuous miners. And in the

future we'll have more superior machinery
for you, too. Because, there'll always be a
King Coal.

Olhces ana plants
thioughout the vjo'la

JOY MANUFACTURING
COMPANY



"30 minutes of
downtime

means6 buggies
of lost
coal!'

*4

A mine master mechanic

When you make a splice, you want
it to last. If it fails, 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 Corporation
300 Constitution Drive
Menlo Park, California 94025
415) 361 4022 TWX 910 373 1728
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CENTRAL
ILLINOIS
STEEL CO.

MINE ROOF PLATES
P.O. BOX 75

CARLIIMVILLE, IL 62626
217/854-3251

We Deliver Immediately On Our Fleet of Trucks
Anywhere in the U.S.A. or Canada

Leo Brianza

Peoria Tractor

& Equipment Co.
nTH f-fl ,v...~

121

YOUR CATERPILLAR DEALER

for Over 50 Years!!

2319 East War Memorial Drive, Peoria, Illinois

TELEPHONE 309-682-5481

SALES - SERVICE - PARTS - RENTALS



USE THE

PETTER

BLUE BOOK

Petter offers complete conveyor and elevator systems, in
cluding all structural components, feeders, controls, chutes
and hoppers. Your stocking distributor for Crouse Hinds,
MESA Approved mine lighting systems. Pyott Boone com
munications and conveyor systems equipment.

A full line of mine safety equipment. We stock a wide range
of pumps and motors including Flygt submersibles — also
rental units.

HENRY A. PETTER SUPPLY CO.
Box 2350 PADUCAH, KY. 42001

ILLINOIS WATS 800-626-3940

92 Years of Service

to Illinois Mines
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Oldways ofdoingthingsaren't always the best
ways. Particularly when itcomes tomining coal.

Innovative FMC equipment has helped make the
miner's life a little easier. Over the years, we've been
responsible for hundreds ofdesign innovations that
keep miningequipment running tough in the worst
operating conditions.

FMC equipment also keeps mines productive to give
America the fuel it needs lor energy. On and off the job.

We're a leading manufacturer of rool drilling ma
chines, shuttle cars, feeder-breakers, portal buses
and other underground mining equipment.

When you thinkof coal miningtechnology,thinkof
FMC. FMCCorporation. Mining Equipment Division,
P.O. Box 992, Fairmont WV 26554.

Machines that don't know when to quit

-FMC
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Men who get ahead, looh ahead. Heading coal age
is important to thousands of alert mine officials who want to do a better
job for their company, and themselves. These men count on COAL AGE
to keep them informed and ahead of significant industry developments.
Speaking from experience, management men vote COAL AGE 4-to-l
"most useful" over any other magazine they read for business.

Mine Management's Leading Idea-Source Since 1911 .. .
12 Monthly Issues Including the Annual COALAGE Mining
Guidebookand Buying DirectoryIssues. Annual Subscrip
tion, $16.00 in the United States and Canada.

A McGRAW-HILL PUBLICATION
1221 AVENUE OF THE AMERICAS

NEW YORK. N.Y. 10020
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pache
• HOSE & RUBBER, INC.

314-423-4200
1510 PAGE INDUSTRIAL BLVD. • ST. LOUIS, MISSOURI 63132

We Serve the Coal Mining Industry
with Your Requirements

1000# Spray Hose [W, %", 1", 1 Y*", 1 %", 2") Mesa
Brand Available

2500 Apache Redskin - Vz", %", 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 200# Discharge Hose (Rubber and PVC)

We Also Stock a Complete Line of Industrial Rubber
and P. V. C Products for the Coal Mining Industry

Trolley Guard - 12" Yellow PVC

Rainwear

Apache Safety Toe Boots

USBM Conveyor Belt

Skirt Board Rubber

Chute Lining — Rubber and UHMW Polyethylene
(8 million molecular weight)

St. Louis - 314-423-4200
Cedar Rapids — Kansas City

Minneapolis — Tampa
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M
MonogramiHSfCQ division t&j.

a Division of Monogram Industries, Inc. (ft,

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"

Cleveland Memphis Saint Louis
4740 Beidler Road 5700 Distribution Drive 11688 Fairgrove Industrial Blvd.

Willoughby, Ohio 44094 Memphis. Tenn. 38118 Maryland Heights, Mo. 63043
Telephone: (216) 951-1750 Telephone: 1901) 794-5440 Telephone: (3141 567-3400

CARLINVILLE, ILLINOIS
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DRESSER
EQUIPS YOU FOR RESULTS.

Your results are greater efficiencyand more economy when you
use Security blast hole bits. Dresser raise heads and cutters, and

Dresser down hole bits and hammers
They're recognized for high penetration rales and long life

because each of our products is the result of our many years
experience in design and technology

MINING SERVICES & EQUIPMENT DIVISION

Dresser Industries, inc.
Bon 24647 Dallas. Texas 75224



LEADERS IN SAFETY
CENTRAL STATES INDUSTRIES, INC.

100 Executive Commons

29425 Chagrin Blvd.
Pepper Pike, Ohio 44122
Telephone (216) 464-4350

WISH A accepted CSI Cable Cold Splice Kits
A complete package of all materials necessary to make a splice
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 16 watts

MSHA
approved

ocenco
I NCORPORATED

400 Academy Drive
Northbrook, III. 60062
Telephone: (312) 498-9000

U. S. LEADER

IN LONG WALL LIGHTING

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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<£•<£•<•
DU QUOIN DQI
IRON & SUPPLY SUPPLY COMPANY

COMPANY P. 0. BOX 451

P. O. BOX 181 ROUTE 48-WEST
SOUTH WALNUT STREET TAYLORVILLE, IL 62568

DU QUOIN, IL 62832 PH: 217/824-9413
PH: 618/542-5477 217/824-9686

Supplier of Quality Products and Services to the Mining

Industry for Over 50 Years

Specializing in Hydraulic b Industrial Hoses

REPRESENTING THE FOLLOWING MANUFACTURERS:

AEROQUIP CORPORATION • Hydraulic Hose & Fittings
ALEMITE • Lubrication Equipment
AMERICAN LOCK COMPANY • Padlocks

BAND-IT • Hose Clamps b Band
CENTRAL STATES IND. • Splice Kits
COOPER GROUP • Nicholson — Lufkin — Crescent

CROSBY GROUP • Rope Blocks — Clamps
DIXON • Hose Fittings Et Clamps
FLEXIBLE STEEL LACING • Flexco Belt Fasteners
GATES RUBBER COMPANY • V-Belts Et Industrial Hose -

Skirtboard Rubber

GRINNELL CORPORATION • Pipe Fittings
HAMMOND VALVE CORP. • Brass — Iron Body
HYDRAULICS, INC. • Fluid Conducting Swivel Joints
KURIYAMA OF AMERICA, INC. • PVC Suction Et Discharge Hose
LINCOLN • Lubrication Equipment
LYON METAL PRODUCTS CO. • Shelving
MASTER LOCK COMPANY • Padlocks

MOBIL CHEMICAL COMPANY • Paint

MURRAY • Hose Clamps
NIXDORFF-LLOYD CHAIN CO. • Coil Chain

OCENCO • Lighting
PANDUIT CORP. • Cable Ties Et Wire Terminals

RIDGE TOOL COMPANY • Pipe Wrenches, etc.
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CHICAGO • DETROIT • CINCINNATI • MILWAUKEE

*

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

Igf SCHROEDER BROTHERS
m*m CORPORATION

^^J An Alco Standard Company AL/CO
NICHOL AVE . BOX 72 / McKEES ROCKS. PA. 15136 / 412.771.4810
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MICHIGAN INDUSTRIAL
LUMBER COMPANY

INDUSTRIAL BLOCKING • TIMBERS

RRTIES • TREATED LUMBER

TUNNEL LAGGING - ROOF BOARDS

PROPS

ROUTE 3. P.O. BOX 262-M

MADISON VILLE, KY. 42431

TELEPHONE: 502 -825-3790
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MANDOSEAL
Fireproof Mine Sealant

MANDOSEAL—a cementitious compound requiring only the

addition of water and mixing for application—sets to

a firm hard surface to prevent the transfer of air and

gases through stoppings, overcasts, seals, formations

and porous surfaces—can be applied in varying thick

ness to meet mine conditions.

MANDOSEAL IS: MANDOSEAL ADHERES

• Fireproof TO:
• Non-Toxic . Concrete block
• High Strength—400PSI • Poured Concrete
• Easy to apply . Galvanized Metal

(Machine or Hand) . Coal
• Lightweight . Brattice cloth—lath
• Compressible . Wood Timbers—
• Insulating sheathing

• Rock—other firm
surfaces

MANDOSEAL combines complete incombustibility with ex

cellent sealant properties, adequate strength and out

standing compressibility.

A PRODUCT OF

STRONG-LITE PRODUCTS, CORP.

P. O. BOX 8029

PINE BLUFF, ARKANSAS 71611

Phone 501/536-3453
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getting
down to earth
with hard facts

Vibranetics

Vibranetics, Inc.
P.O. Box 21219
Louisville, Kentucky 40221
(502) 368-6591
TELEX: 204-187
Subsidiary ol Penn Virginia. Corp.

©1979, Vibranetics, Inc.

133

Vibranetics Vibrating Bin Dischargers
Will keep even the most sluggish
materials flowing from the hopper—
consistently, at the desired rate.
Plus these Vibranetics features:
•Most Efficient Shell Shape-
conical—with exactly the right
side slope
•Internal Pressure Cone—increases
drawdown by spreading vibratory
stress more widely through the
material.

•Powerful Excitor Motor can exert
drive force of up to 20.000 pounds.
•Cyclical Operation—adjustable
timer cycles motor on and off at
optimum interval to avoid packing,
keep material flowing.
'Heavy Duty Suspension System
isolates vibrations from surrounding
areas and equipment, restricting
vibratory impulses to the discharger
and the material it is drawing down
"Flexible Seal between discharger
and the bin above it prevents material
loss and the escape of dust.

Writo for our Bulletin No. 102C.

Vibranetics Vibrating Pile Dischargers
Vibrate under storage piles to
discharge coal, limestone and
calcinated clay into process or onto
feeders with no downtime.
Vibranetics and ONLY
VIBRANETICS has all these
exclusive features:
"Electric Excitor Drive —force
capabilities up to 80.000 pounds.
"Solid Rubber Isolators —provide
maintenance-free operation.
'Draw-Down Skirt —transmits
powerful vibrations up into the pile.
•Internal Pressure Cone-
assures maximum material
draw-down, no bridging.
•Sock & Skirt -
eliminates any possibility of
material seepage to tunnel
Write for Bulletin No. 105A.

Vibranetics Vibrating Feeders
Provide controlled continuous flow
of storage materials from reclaim
piles, storage silos or track hoppers.
Plus these Vibranetics features:
'Electric Excitor Drive —Heavy-
Duty, low HP, double extended
shaft motor with eccentric weights,
virtually maintenance-free.
'Steel Coil Springs —proven,
reliable —allows trough strokes up
to %" to move difficult materials
•Rugged Construction — Heavy-
Duty side channels hold trough
assembly for high impact loading.
•Phase-Shift Control —
all electric rate control from 0 to
maximum rated feeder capacity,
assures instantaneous response to
control setting.
Write for Bulletin No. 201C.



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 speeds at light loads and fast power reversal mean more passes per hour.

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
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GENERAL ELECTRIC COMPANY

DIRECT CURRENT MOTOR AND

GENERATOR DEPARTMENT

ERIE, PENNSYLVANIA 16531



whoknows?
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GENERAL ELECTRICS
DIGITAL PROGRAMMED

HOIST DRIVE SYSTEM
KNOWS

General Electric digital-programmed mine-hoist
drive knows where the cage is. always .,. Knows when
to slan its landing slowdown and when to creep
GE drive automatically corrects lor new rope stretch
and re-zeros each time at end of travel Digital
programming minimizes creep-in time and saves
seconds on every trip

General Electric industry-proved dig'tal
programming means fast set-up at installation and
eliminates the maintenance of a mechanical program
switch

The first General Electric digital programmed
mine hoist drive was delivered in 1961 Others followed
as mine operators recognized the accuracy and
reliability ol solid-slate programmed control
Today. Genera! Electric digital programmed hoist
control is offered as standard equipment through
leading suppliers o' mine hoists

For mom information call
your 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



FASLOC® Resin Bolts
for greater mine safety
and increased productivity

The inherent advantages of FASLOC — compared
to mechanical bolts — mean increased productiuity
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
1250 Executive Park, Suite 301 (u
Geneva, IL 60134

(312) 232-2757
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MEMBERS 163

WEATHERFORD, ROBERT, Member, State Mining Board. Freeman United Coal Mining
Co., R. R. 1. Box 94, Pinckneyville, IL 62274

WEAVER, PHILIP D., Tech. Sales, Celtite Inc., 1001 Parish Dr., Marion, IL 62959
WEBB, DAVID L.. Asst. to Supt., Freeman United Coal Mining Co., P. O. Box 32, Waggoner,

IL 62572

WEBB, DON, Supply Suprv., Freeman United Coal Mining Co., Box 32, Waggoner,
IL 62572

WEBER, D.R., 1850W. Durham Dr., Iverness, IL 60067

WEBER, LOUIS S., Pres., Coal Producers Assoc, of IL, 314 E. Adams St., Springfield,
IL 62701

WEBSTER, STEPHEN, Engr.. Peabody Coal Co., Box 99, Freeburg, IL 62243
WEED, ALAN, Director, Freeman United Coal Mining Co., Box 100, West Frankfort

IL 62896

WEGMAN, BRUCE, Health &Safety Tech., Monterey Coal Co., #2 Mine, Aibers, IL 62215
•WEIR, CHARLES R., 9534 Normandy Ave., Morton Grove, IL 60053

•WEIR, J. P., Pres., Paul Weir Co., 20N. Wacker Dr., Chicago, IL 60606

WEIR, JOHN CAREY, Staff Engr., Paul Weir Co., 20 N. Wacker Dr., Chicago, IL 60606
WE1TEKAMP, BILL, Maint. Foreman, Freeman United Coal, Crown II, 34 Sunset Acres,

Farmersvillc, IL 62533

WELD, JR., H. S. (SKIP), Asst. Mgr., National Sales, Caterpillar Tractor Co., 100 N.E.
Adams St., Peoria IL 61629

WELLMAN, TRAVIS S., Dir., Northern Div., Peabody Coal Co., 601 TarnDr., Henderson.
KY 42420

WELSH, V. E. (GENE), Sales Eng., General Electric Co., 1015 Locust St., St. Louis,
MO 63101

WENNINGER, HAROLD E., Combust. Engr., Zeigler Coal Co., Box 66913, AMFO'Hare,
IL 60666

WERNER, CLAUS H., Owner, Werner Conveyor Systems Service, 2917 Gladwood Dr., St.
Louis, MO 63129

WESSELMAN, JOSEPH C, Envir. Protect. Specialist, 111. Environmental Protection
Agency, 456 Carbondale Mobile Homes, Carbondalc, IL 62901

WEST, MICHAEL L., Sales Rep., The Mine Supply Co., Box 71, Ironton, MO 63650

WESTERHOUSE, CHUCK, Mgr., DQI Co., Box 451, Taylorville, IL 62568

WEYSSER, JOHN L. G., Consult, Mng. Engr., 1501 Hartwick Drive. Sun City Center.
FL 33570

WHALEY, ALVIS, Wabash Valley College, Virdcn, IL 62690

WHARTON, JERRY, Architectural Engineer, Freeman United CoalMining Co., P. O. Box 100,
Rt. 137 North, West Frankfort, IL 62896

WHEADON, JOHN W., Mgr. Coal & Coke Rates, Missouri Pacific Railroad Co., 1812
Mopac Bldg., 210 N. 13th St., St. Louis, MO 63103

WHIPPLE, THOMAS, Sales, Central Steel & Wire Co., Box 5310-A, Chicago, IL 60680

WHISTON. BRIAN R., Proj. Engr., Crawford, Murphy & Tilly Inc., 2750 W. Washington
St., Springfield, IL 62702

WHITE, E.M. Oakhill Apt. #301, 6611 Cypress Lake Dr., Fort Myers, FL 33907



BRAKE

SUPPLY

ONE OF THE LARGEST INDEPENDENT

HYDRAULIC/PNEUMATIC REPAIR

FACILITIES IN THE MIDWEST

• COMPLETE ENGINEERING SERVICES •

LARGEST NEW

COMPONENTS STOCK IN THE MIDWEST

COMPLETE HYDRAULIC SYSTEMS

DESIGN • FABRICATION • SALES • INSTALLATION • SERVICE

479-6881
4001 VOGEL ROAD

EVANSVILLE, IND. 47711

138



MINEWELD, INC.
EVERYTHING FOR WELDING

DISTRIBUTORS OF

Lincoln

Victor

Chemtron

Milwaukee Tools
Channellock Tools
AMSCO

LOCATIONS

#9 Judith Lane

Cahokia, IL
PH: 618-332-0595

1234 Truman

Crystal City, MO
PH: 314-937-4661

Benton Ind. Park

Benton, IL
PH: 618-439-9412

636 So. Kingshighway
Cape Girardeau, MO

PH: 314-335-3211

Mineweld, Inc. • Benton Ind. Park • Benton, IL62812 • Charles E. Casey

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

600EastAthloneAve.,St.Louis,Mo.63147 . . -finn
Member of the Association of Steel Distributors \ «5 14- / OOO-UOUU
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We Want Your Aeel Pipe
We may not be the largest steel pipe and tubing ^| | |^^
supplier in the nation ... But WeThink WeAre
One Of The Best! T. ||*N|f%^N
Available offers: a major inventory of Steel Pipe | LJ VaS 1I 1^1
and Tubing in all grades and specifications to ^
satisfy any of your specialized needs - a staff of Q. t*\f\/^/f I
Pipe and Tubular Specialists capable of giving Q^| It?// •
instant answers on everything concerning our
product - complete Fabricating and Processing
Facilities —plus the Pride and Eagernessto handle
every order large or small with 100%dedication.

Add all of this to a large volume of sales, backed
by a sound and efficient management team, and
YOU receive a quality steel product, delivered on
time, at consistently competitive prices.

Give us the opportunity to save you time and Qaii Collect For
money. Let us quote on your next pipe or tubing wa
requirement. Immediate Action
// you need quality steel pipe or tubing at a o-1 o / A CD 000*3
competitive price. . . It's AVAILABLE! O I «£ / '*00-alO».3

<Xva*XahUi, plpE &TUBE co
P.O. Box 464 / Harvey, Illinois 60426

B3M0
Write today for our

catalog, or "Idea Book."
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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.

•V

CORE PACKAGE

ROCK EXCAVATOR
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GROUND CONTROL SUPPORT UNITS

POUNG PLATE SHIELD

SHRINK SHIELD

ROOF SUPPORT UNITS

, ERECTOR

ZOKOR
World HeadQuarters
1470 North Farnswortli Ave.
Aurora, Illinois 60S07 U.S.A.
Tel 312/851-8000
Tlx 720496 ZOKOR

TWX 910-232-O168-ZOKOR

Subsidiaries and otner manufacturing
facilities in U.K. and Brazil.



-M
Div. of National Mine Service Co.

P.O. BOX 191

NASHVILLE, ILLINOIS 62263

J

Duke Snyder
Division Manager

Shop 618-327-3095
Home Phone 618-336-5243 618-327-3096
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ROOF BOLTS

ROOF PLATES

MINE ROOF TRUSSES

EXPANSION SHELLS

RESIN BOLTS

RESIN

KENTUCKY BIRMINGHAM

BOLT CO.
P.O. Box 591

Madisonville, Kentucky 4243 I

Area Code (502) 821-6635
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RECLAMATION OR ENVIRONMENTAL PROBLEMS?

?

LET US

HELP YOU!

We do all reclamation planning, state permitting, NPDES permits, preblast
surveys, and can provide information on environmental problems. Our labhas
the latest equipment and our staff is capable of analyzing soil, spoil, and water
sampleswith24-hour turn around time on most results. All parameterstested.

WE TRA VEL ANYWHERE! CALL NOW!

RECLAMATION SERVICES
UNLIMITED, INC.

MADISONVILLE, KY

502-825-3912

24-Hour Service

Sue Poole Cardwell,
President

C. D. WHITTINGTON

President

SISCOSUPPLYCO.

MINE AND INDUSTRIAL SUPPLIES

Phone (618) 867-2311 or 867-2312

DE SOTO, ILLINOIS 62924
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SUPER

FLEETMASTER
An all job, all wheel, all Nylon
Tire with extra body strength and
extreme tread toughness for addi
tional milage and service in the
toughest off-road jobs. Ideal on
front wheels when mated with
the CONTRAKTOR on drive wheels.
It is easy steering because of the
massive center rib and also is
highly resistant to sideslipping.

UNIROYAL

CONTRAKTOR
Specifically designed for all min
ing operations or wherever rock
service conditions predominate.
Also available in SRT (Steel Re
inforced Tread) which protects
the All Nylon Cord Body from
cuts, snags and ruptures in the
tread and shoulder areas, provides
tremendous savings in down time
and more carcasses for retreading.

JAKE'S TIRE COMPANY
MARION, ILL.

Ph. 993-8138

HERRIN, ILL.

Ph. 942-3146

CARBONDALE, ILL.
Ph. 457-4125

HARRISBURG, ILL.

Ph. 253-7250

Bonton, III. Ph. 439-3159
Mt. Cormel, III. Ph. 263-3597

Olnoy, III. Ph. 395-7361
Tamaroa, III. Ph. 496-3621

Canton, III. Ph. 309/647-0823
Tarro Hauto, Ind. Ph. 812/232-1351

Mattoon, III. Ph. 217/235-5669
Boonvlllo, Ind. Ph. 812/897-3184

Marisaa, III. Ph. 295-2301
Whoatland, Ind. Ph. 812/321-5262

Jake Sells the Best and Repairs the Rest
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In Service To

Illinois Coal

NORFOLK AND WESTERN

RAILWAY

COMPANY

ROANOKE, VIRGINIA

and

POCAHONTAS LAND

CORPORATION

BLUEFIELD, W. VA.
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FOR INFORMATION ON MINING TRUCKS, PARTS AND THE
RIMPULL PRODUCT LINE CONTACT:

Marissa Service Center
Providing local parts and service to our customers in
Southern Illinois, Missouri and Western Kentucky.

Rimpuli
Box 128, Junction 13 & 4 Hwy., Marissa, Illinois 62257

Phone 618-295-2326

Culligan Depth Filters Make Pumps Last Longer
Coal wash water pumps used in reclaim sys
tems need a lot of protection against the abra
sives that the water picks up. Abrasive par
ticles can wear out gland seals quickly.

Culligan Depth Filters provide this protec
tion. They use several layers of filter media
to handle heavy water filtration loads at flow
rates up to five times higher than conven
tional sand filters. And they do a better job
because they filter throughout the entire filter
bed. This means a minimum of equipment in
vestment and no water waste.

Protect your pumps—and your pockethook—
with a Culligan Depth Filter. For more in
formation, call Culligan headquarters or your
nearest Culligan dealer.

We Treat
Water Seriouslv
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Culligan USA
Northbrook, Illinois 60062

tel. 312-498-2000



ARNESON TJMBERCQ

PROPS TIES

PENTA TREATED

STEELVILLE,/V\0. 6556? 514 7752550
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OUR BUSINESS . . .

IS KEEPING THE

MINES IN BUSINESS . . .

BY PROVIDING QUALITY

ELECTRICAL PRODUCTS

GENERAL OFFICES • PEORIA, ILLINOIS 61602
ILLINOIS WATS LINE 800/322-5338
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YOU HAVE THE SAFEST WITH

COLUMBIA
I 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

IDEAL MACHINE WORKS
CUSTOM MACHINING

AND

GENERAL REPAIRS

Acefy/ene-WELD/NG-EJecfric

PINCKNEYVILLE, ILL. 62274

PHONE (618) 357-8761
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Smith-Miller
Construction Co., Inc.

RICHARD L CARPENTER

President

Railroad Construction

Maintenance

Consulting

Lime Stabilization

P.O. Box 448 Phones—Office 913 352-6139
Pleasanton, Kansas 66075 Res. 913 352-6326

COAL SAMPLING COAL ANALYSIS
MINE LAB MANAGEMENT

COAL WASHABILITY REPORTS

PREPARATION PLANT PERFORMANCE TESTS

COAL CARBONIZATION ASSAYS

ENVIRONMENTAL TESTING

SINCE I90B

COMMERCIAL TESTING & ENGINEERING CO.
228 No. LaSALLE ST.. CHICAGO. II 60601

(312) 726-8434

So. Holland, IL. Charleston, W.V. Clarksburg. W.V. Cleveland, OH.
Toledo, OH. Golden, CO. Pikevllle, KY. Jasper, AL. New Orleans, LA.

Henderson, KY. Denver, CO. Birmingham, AL. Helper, UT.
Mlddlesboro, KY. Mobile, AL. Billings. MT. New Bethlehem, PA.

Byesvllle, OH. Baltimore, MD. Houston, TX. Long Beach, CA.
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KING ELECTRIC, INC.
Engineers & Contractors

Morganfield, KY • Johnson City, TN
615/282-5651

DESIGN AND INSTALLATION OF ELECTRIC
SYSTEMS FOR BULK MATERIAL HANDLING
FACILITIES, COAL PREPARATION PLANTS,
AND MINE SUPPORT FACILITIES.

Home Office

Box 3310 CRS
Princeton Road

Johnson City, Tenn. 37601
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mncHineRv. inc.

EQUIPMENT AND SUPPLIES
FOR THE MINING, QUARRY
AND CONSTRUCTION-
INDUSTRIES

since 1948

TULSA *

OKLAHOMA

• PEORIA

ILLINOIS

ST. LOUIS *

MISSOURI

SALES • RENTALS • SERVICE • PARTS

TRANSMISSION & ENGINE REBUILD

& EXCHANGE

CONTACT OUR SALES ENGINEERS AT:

ST. LOUIS
5081 MANCHESTER AVENUE. ST. LOUIS. MISSOURI 63110 • 314/535-2056

PEORIA
3601 FARMINGTON ROAD, PEORIA. ILLINOIS 61604 • 309/674-1174

TULSA
4140 S. 87th EAST AVENUE. TULSA. OKLAHOMA 74145 • 918/622-1477
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WESTRAN...a major manufacturer
of Manganese cast chain for Coal
and, other mining applications...

...also specialists (for over 50 years) in custom
steel castings from Carbon, Manganese, Stainless
and other alloys to 500 lbs. — using the Hot-Shell,
Colshel", and Green Sand molding processes.

Chain and casting brochures available upon request.

WESTRAN Corporation
1148 W. Western Ave.. MUSKEGON. MICHIGAN 49443/ U.S.A.
Phone 616/726-5941

ZCONOAIRE d

INDUSTRIAL VENTILATION AND
AIR HANDLING EQUIPMENT

Designed and Manufactured by

Moffitt Division, STEELITE, Inc.

GRAVITY VENTILATORS
Continuous Clamshell

Continuous Ridge
Round Gravity
Louvers

ILLINOIS

REPRESENTATIVE

DICK PIPENHAGEN
P.O. Box 562

Norlhbrook, IL 60062

312/498-0565

POWER VENTILATORS
Automatic Up-Blast
Hooded Roof

Round Power

Panel Fans

Equipment Available in CORRSTANS Protected Metal

HEADQUARTERS

STEELITE. Inc.
1010 Ohio River Blvd.
Pittsburgh. PA 15202
412/734-2600

Call or write lor new catalog
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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

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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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 usewith 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
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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 itat 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.

£3} CONTINENTAL CONVEYOR
World's leges' manulacMer of conveyor idlers
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Wage incentives:
• hire for productivity

rrrri
/1* J.4J" 1*1 w*
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1 keeps you
B 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.

H

Coal
MIMING G PROCESSING

ONE OF MORE THAN 1DO

MACLEAN-HUNTER PUBLICATIONS

300 WEST ADAMS. CHICAGO. ILLINOIS 60606

(312) 726-2802
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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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9 ways to cut costs,
up production
in coal handling

£*j
EfflEZ

MAGNETI CS

Free New Booklet Remove

large amounts of tramp iron
from heavy burdens—auto
matically. Recover up to
99.9% magnetic material in
dense medium flotation

processes. Move hard-to-
handle bulk materials in

bins, hoppers and chutes-efficiently and economically.
Demagnetize slurries—with equipment that has no moving
parts to wear or get out of order.

Just four of the ways Eriez magnetic and vibratory equip
ment can yield more profit inyour mining operation. Forthe
other five, send for our new Bulletin B-802. It tells you about
nine types of products that economize all down the line.
Write Eriez Magnetics, 4565 Magnet Drive, Erie PA 16512.

© 1980 Eriez Manufacturing Co.

World authority in magnetic
and vibratory equipment.

Eriez Manufacturing Co., Erie PA 16512 USA/Eriez of Canada. Ltd.,
Downsview (Toronto). Ontario. Manufacturing Affiliates in Australia/
Brazil/Canada/Japan/Mexico/South Africa/United Kingdom
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STRAEFFER
Sales & Service, Inc.

PUMPS, WATER &
SEWAGE SYSTEMS

Aultman Piston Pumps
Now Available

Evansville, Indiana - 812/476-3075

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 b DRIVES

GEAR REDUCERS & COUPLINGS

CONVEYOR BELTING & HOSE

1429 Hanley Industrial Court 601 South 10th Street
St. Louis, Missouri 63144 Mt. Vernon, Illinois 62864
Phone (314) 968-5560 Phone (618) 244-5353
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Where coal is, we are.

REOUCERS ROLLER CHAINS PILLOW BLOCKS CONVEYOR PULLEVS

We're authorized distributor for all leading makes of bearings
and power transmission equipment. Our experienced bearing
and PT specialists are backed by an SBO-million inventory,
microfiche data retrieval and 200 stocking centers in 27 states.
Call us for off-the-shelf delivery.

Phone numbers of our branches

1| Bruening Bearings, Inc.
ILLINOIS KENTUCKY

Alton 462-8818 Paducah 442-6331

Easl Si Louis 271-6341 MISSOURI

St Louis 533-0837

Bearings, Inc.
INDIANA

Lafayette 447-0546 Torre Haute 238-1611
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compliments of

LONG-AIRDOX CO
A 1)1VISIONOF THE HARMON GROUP.ISC

OAK Hill. WV 25901

DISTRICT SALES OFFICE & WAREHOUSE

BENTON, IL

W E. NOEL. SR.. DISTRICT MANAGER

MORE COAL FROM THE MINES
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GLEASON
CRANES • CHICAGO

3401 S. Cicero Ave.. Chicago. Illinois 60650

WORLD'S LARGEST SELLER & RENTER OF CRANES

WORI LARGESTtLD"S LAR

CRANE
SALE

Authorized Dealer for:

GROVE P&H

CLARK/ LIMA

GCI

EVER ... OF HYDRAULIC AND LATTICE BOOM
CRANES FROM OUR RENTAL FLEET OF OVER 300 CRANES. THESE

ARE BRAND-NEW & LIKE-NEW (1976-80) CRANES. LOW HOURS,
EXCELLENT CONDITION, USED ON ERECTION WORK ONLY.
LOCATED THROUGHOUT U.S.A. FOR FREIGHT SAVINGS. OVER

SEAS SHIPMENTS OUR SPECIALTY.

HUGE DISCOUNTS BEAT PRICE INCREASES

IMMEDIATE DELIVERY

LATTICE BOOM CRANES

TRUCK & CRAWLER
| CLARK/LIMA] J P&H | 50. 75 Ton

90, 140, 175, 300 Ton

HYDRAULIC CRANES

ROUGH TERRAIN & TRUCK
I GROVE | | P&H | | CLARK | 15, 18, 20 Ton

25, TfW, 40, 55, 80 Ton
|GCl]"SCISSOR5" CRANE SELF-ERECTS TO 325- TIP HGT. IN MINUTES

OVERSEAS SHIPMENTS OUR SPECIALTY

Phone 312/656-7700 Telex 25-4284 Cable GLEACRANE |

WORLD'S LARGEST SELLER & RENTER OF CRANES

GLEASON
CRANES • CHICAGO
3401 S. Cicero Ave., Chicago. Illinois 60650
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\U*" General-Uniroyal-Michelin

13th & BROADWAY

MT. VERNON, ILLINOIS 62864

618-242-6400

Compliments of

COURSON CORING & DRILLING

R. R. 1 Box 38A

St. Peter, Illinois 62880
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BRODERIGK&BASGOM
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
STRANDt" work better, harder and longeron your
equipment.

1. Over 95 years of wire rope specialization and
craftsmanship.

2. Intensive design / engineering / manufacturing
capabilities through six-inch diameter ropes.

3. Experienced field application specialists avail
able any time.

4. Special mining rope plant in Peoria, Illinois —
service-minded warehouses and distributors.

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 OROVE INDUSTRIAL PK./SEDALIA. MO 85301/816-827-313

A Subsidiary of Keystone Consolidated Industries. Inc.
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Gundlach
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

REPRESENTATIVES:

J. SCHONTHAL & ASSOCIATES, INC.
89 Lincolnwood Avenue/P.O. Box 807

Highland Park, Illinois 60035
Phone 312/433-0776

Rexnord
/Iffif
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TONNAGE moved
is the only
true measure of

wire rope value.
Unless you now measure wire rope
life in terms of production, you
really do not know whether
Leschen Red Strand will produce
more for you.

One of our technical service
engineers will gladly set up a
system for measuring rope life
in work performed —so you can
compare Leschen for yourself,
on your machines.

For nearly a century. Leschen
has helped wire rope users
achieve greater return on their
wire rope investment. To find

out how. just call a sales
office listed below, or the
Home Office in St. Joseph.

Missouri.

LESCHEN WIRE ROPE COMPANY
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St. Louis 314/426-0710

St. Joseph 816/233-2563



Ausco hydraulic clutch
puts the power
where you
need it. /
Saves the

power system
while it saves

you power.

Versatile, high-torque clutch lets you apply power when and where
you need it. Save the 4 to 10 horsepower wasted by unloading
valves. Reduce wear on the entire hydraulic system. Suitable for
electrical drives using air/oil engagement. Size to match various
SAE mounts.

Some examples of basic applications:

GEAR
BOX

CLUTCH PUMP

Provide hydraulic activity
as needed.

MOTOR CLUTCH

LOAD

MOTOR

Two-spee
o operate
nstead of

1 drives. A

two smal

one larger

souse

motors

one.

i

MOTOR CLUTCH
GEAR
BOX

Engage or disengage
with ease.

Tofind out more about Ausco clutches and brakes, consult your local
Fluid Power Distributor, write AutoSpecialties Mfg. Co.. Brake Div..
P.O. Box 8. St. Joseph, Ml
49085, or call (616) 982-2373.

m
BRAKE DIVISION

casting division—Malleable S Ductile Iron Castings
jack division—Jacks. Automotive Service Equipment

Many engineering openings available . . . write our personnel department.
An equal opportunity employer.
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Ausco fail-safe brakes stop most anything...
when and where you want it to stop.

OUR FAIL-SAFE BRAKE By anything we mean: mining equipment,
construction equipment, swing booms,
track drives, material handling equipment,
indexing tables, machine carriages, turret
drives and high horsepower
dynamometers.

Ausco fail-safe brakes engage immediately
when there's a power failure. But also, some
models function effectively as service brakes
for precision spotting—every time.

To find just what you need, consult your local
Fluid Power Distributor, write Auto Specialties
Mfg. Co., Brake Division, P.O. Box 8,
St. Joseph, Ml49085. or call (616) 982-2373.

Don't start something
you can't stop.

Ausco
*^ ^* \ DnAi/c r-iiwicirm \ BRAKE DIVISION

casting division—Malleable & Ductile Iron Castings
jack division—Jacks. Automotive Service Equipment

Many engineering openings available . . . write our personnel department.
An equal opportunity employer.
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M M0^ • f^p • ' Voith Transmissions. Inc.
V til PV 7 Pearl Court. Allendale. NJ 07401
W ^^ • • • • Tel. 201-825-8855

derground (longwall)
and openpit mining
Voith Turbo Couplings can't be missed and are used everywhere.

Drives inthe mining industry are heavily stressed- no matterwheretheyare used;
belt conveyors,chain conveyorsand plate conveyors, tunneling machines,
bucket-wheel excavators, coal ploughs, crushers or pumps. Hydrodynamic turbo
couplingshave a proven track record throughoul the world forallapplications
where smooth and wear-freeacceleration of heavymasses (high inertia) _-- '&
is required; also, where it is important to achieve high breakaway
torques, to protect motor and driven machine during lockingand
overload or to absorb shocks and torsional vibrations.

Special advantage in mining.
explosion-proof design for all classes.

Please contact our Sales engineers
for technical details
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Voith Turbo
Couplings-

thesuperior
way
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WATSON WOOD PRODUCTS
GALLATIN BANK BUI LDING , UN IONTOWN, 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 4l2-437-4b94)

'"* 4 SQUARE HEAD BOLTS
LOCKED IN GUTTER OF

STEEL TIE.

BASE

With Ironclad Tics (utilizing treated oak Loses),
main haulogc track is laid quickly, less expensively

and true-to gauge, providing a ballastoblc, stable, long-
life, high-speed haulage rood. The secondary haulage

system using ironclad Ties with untreated white oak bases will
add the re-use feature without spike-killing and true-gauge loss

attributable to loose spikes in wood tics cr bent and clip-sprung
steel ties. Untreated, mountain-grown white oak has an average

life expectancy of ten years. Ironclad cross tics ond turnout tics are
available for oil gauges and rail sections.
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FOUNDED 1857

A. LUCAS &SON

-STEEL
FABRICATORS

STRUCTURAL

PLATEWORK

MISCELLANEOUS

ORNAMENTAL

WAREHOUSE

STRUCTURALS

PLATES

SHEETS

BARS

ENGINEERING

DESIGNING AND DETAILING

1328 S.W. WASHINGTON ST.

PEORIA, ILLINOIS 61602

PHONE: 673-8547
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Electricity is the muscle behind America's mines. It uncovers, digs out,
liftsand transports millionsof tons of raw materials with efficiency
and dependability.

For over 80 years. Westinghouse has been a major force in apply
ing electricity's muscle to mining. We design, manufacture, supply and
service the special motors, control systems, drives, components and
distribution systems needed in this rugged industry.

More important, we apply these reliable products with experienced
people, dedicated to helping you apply and control electrical power.

That's our muscle for the mining industry.

@Westinghouse
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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

X
/iNDUSTRIiINDUSTRIAL EQUIPMENT CO.

P.O.Box417 Lisle. III. 60532 (312)969-5140

ENERGY MANAGEMENT:

make

Everything electrical
for energy management.

Ift
—\s
:—Ml
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2 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



PERFORMANCE

FROM EXPERIENCE

ASK THE MANY WHO KNOW...

WHO BUILDS THE MOST COAL

SILOS
RUTTMAIMN

COMPANIES

UPPER SANDUSKY, OHIO 43351

P.O. BOX 120 PHONE 419-294-3842
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CELTITE, INC.
RESIN ANCHOR SYSTEMS

STOPPING SEALANTS

RESIN GROUTS

Q.UIKSET POINT ANCHOR RESIN

><CELTITE><
P. O. BOX 27

SLAUGHTERS KENTUCKY 42456

1502) 821-7890

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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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
312/966-2505
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TiJdcome

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-Round Entertainment Center

Auger Drill Bits

Conical Bits

Finger Bits

Machine Bits

Roof 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.
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Marathon Industries Inc.
Box 551 Box 391

Madisonville, KY. 42431 Montgomery, W. Va. 25136
Phone: (502) 821-4230 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"

Power By
E

PENNYROYAL

ENTERPRISES, INC.
GENERAL Et SALES OFFICE

P.O. BOX 214

SHOP & OPERATIONS OFFICE
833 S. MAIN STREET

MADISONVILLE, KY 42431

Sa/es Et Service of Batteries & Chargers

Representing: JJertner
General Battery Corporation Et -!———
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HIGH PERFORMANCE
SUN LUBES PAY OFF IN
LOWER OPERATING
^•^%^tV#4 Sun high performance lubricants are available for
MRBj |[ "% just about every mining application you can think
^^^•^ B 1^ 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.

© SUN PETROLEUM PRODUCTS COMPANY
ADivision ol Sun Oil Company of Pennsylvania
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WABCO builds
the most job-ex
perience line of
off-road trucks for
efficient mine
haulage. Starting with our famous
HAULPAK1 trucks, we've added ex
tra-capacity 75 to 170 ton coal bodies
to move large tonnages at maximum
speed and low cost.

For the larger scale mining opera
tions we offer our 3200B with its 235
ton capacity or a choice of 120 or 150

ton bottom dump
coal haulers.

ECONOMICAL

COAL HAULIN
WABCO's newest
addition to the

line is it's 170tonCOALPAK' truck
designed specifically to meet the

needs of large scale mining haulage.
A unitized, bottom - dump vehicle
with rear engine placement, it will
climb ramps 65% steeper than those
negotiable by conventional tractor-
trailer haulers.

75 Ions

Mechanical

120/170 Ions
Electric

."<•-Oil -.

235 Ions

Eleclric

WAB

85 Ions

Mechanical

120/150lons

Mechanical

170 Ions

Eleclric

WABCO CONSTRUCTION AND MINING EQUIPMENT
2300 N.W.Adams Street • Peoria. Illinois 61639
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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.

flliCO
underground
TO MEET SECTION 75-523-3
OF THE FEDERAL REGISTER.

WE ALSO REBUILD:

HYDRAULIC GEAR PUMPS & MOTORS

HYDRAULIC SECTIONAL VALVES & CYLINDERS

HYDRAULIC BRAKES & MASTER CYLINDERS

REBUILT TO APPLICATION REQUIREMENTS

LEBCO, INC.
P.O. BOX 656 ROUTE 14 EAST

BENTON, ILLINOIS 62812
PHONE 618/439-6345

184



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. 326-6800
• DANVILLE 1250 N. Michigan Ave. 442-8800
• FT. MADISON Jefferson Ind. Pk. (Box365) 372-6611
• JOLIET 1223 N. Broadway 723-3446
• PERU 2017-19 4th Street 223-7800

• QUINCY 936 Broadway (Box 466) 222-6168

ILLINOIS BEARING CO.
BLOOM INGTON

CENTRALIA

SPRINGFIELD

MATTOON

DECATUR

EAST PEORIA

1001 W. Locust 827-0437

230 S. Lincoln Blvd. 533-2741

2840ViaVerde(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 26th STREET. CHICAGO, ILLINOIS 60616 / (3121 326-6800

BRANCH LOCATIONS: ILLINOIS / IOWA / KENTUCKY / MICHIGAN / MINNESOTA / WISCONSIN
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Woodward-Clyde
Consultants

is active in

• Feasibility studies • Property evaluation
1 Siting studies • Mineral exploration

Hydrology - dewatering and water supply
Minegeology • PermitApplication

• Mine design —surface and underground
» En vironmental impact statements
» Geotechnical studies • Foundation design
• Finite element stress evaluation
» Slope stability analysis
• Waste disposal • Tailing dam design
• Waterstorage dam design
• 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 (713)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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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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The Brom Machine

& Foundry Co.

WEAR RESISTANT NI-HARD and

WHITE IRON CASTINGS

WINONA, MINNESOTA 55987

P. O. BOX 616

TELEPHONE

AREA CODE 507-452-7958

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
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POWER TRANSMISSION EQUIPMENT
DISTRIBUTORS OF:

BELTS & SHEAVES Curtis Elcctrold - Elce.
Browning Holland Magnetic Partical -

CHAINS & SPROCKETS GEARS & GEAR RACK
Elec.

Browning Browning
Cullman Ohio VARI-SPEED DRIVES-

Atlas ELECTRIC

Jeffrey
Union

DIGITAL COUNTERS
SCR-WER
SCR-SECO

Molinc
Dynapor SCR-PIC

Eddy Current Drives
MOTORS SPEED REDUCERS W/J Tension Control

Baidor Ohio

MOTOR BASES
Automatic Motor Base
Browning

Browning
Philadelphia Gear
Grant
Von Ruden

VARI-SPEED DRIVES-
MECHANICAL

Browning - Vari-Bclts
Speed Selector

COUPLINGS & U-JOINTS CLUTCHES & BRAKES
Zero-Max

Sicr-Bath Horton - Air
Schmidt Tol-O-Matic - Air & PROCESSING EQUIPMENT
Browning Hyd.

— SERVICES —

Jeftrcy

Tension Control Applications Speed Change Applications
Clutch & Brake Applications Engincc ing & Design Assistance

POWER-TORQUE, Inc.
Te cphone (314) 781-2045

3527 WATSON ROAD • ST. LOUIS, MO. 63739

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

Berylco Non-sparking Safety Tools

PRECISION MEASURING TOOLS

Mitutoyo, Brown & Sharps
Precision Brand Products

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, O. Lee Grinders

Rockwell Machinery & Air Tools
Rockwell Portable Electric Tools

MISCELLANEOUS PRODUCTS

Alemite Lubrication Supplies
Osborn Brush Products

Loctite, Devcon, Never-Seez

Justrite Safety Cans, Plews Oilers
Wilton Vises & Clamps
Flexco & Clipper Belt Lacing
Equipto & Lyon Steel Shelving
SBS Hand Cleaner & Protective Cream

Rubbermaid Products

Illinois Watts SCHLITT SUPPLY COMPANY

800-252-8992 1010 East Adams Street

P.O. Box 489

Springfield, IL 62705

Phone:

217-528-4338
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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 ALLIS MOTORS & DRIVES

BALDOR MOTORS

AUTHORIZED DISTRIBUTOR FOR:

CUTLER-HAMMER

CB LOUIS ALLIS
Litton

24 HOUR EMERGENCY SERVICE

(£12)897-2900
EBY ROAD, BOONVILLE, INDIANA
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PLM
for High Voltage Cable Couplers

^CELL^/v

and 515 portable
"couplers with DURA-TUBE
rigid, nonbreakabie 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 prolection.
Quik-Thread positive 2S4 turn coupling collar eliminates maling problems
and makes safe. fast, easy connection.

- Watertight Construction • Corrosion Resistant Aluminum Alloy
• Positive Built-in "First Make Last Break" Ground Connection

• Lino or Equipmont Mount Types • Ground Check Circuit Contacts

ELECTRICAL CHARACTER

Maximum Voltage Phase-to-Ground
1 Minuto Dry Withstand AC

ISTICS
No Compound

5.5 kV
35.0kVrms . .
25 0kVrms ...
65.0 kV aver.

7.5kVrms.
75.0 kV crest..

With Compound
. 9.5 kV
. 45.0kVrms
. 35.0kVrms
. 75.0 kV aver

. tl.OkVrms
. 95.0 kV crest

6 Hour Dry Withstand AC
15 Minute Dry Withstand DC
Corona Extinction Level

All tests per IEEE Standard 48-1962

Ask for

Bulletin 894-879
ADALET-PLM
Energy related products
4801 West 150 th Street Cleveland. Ohio 44135
Phone: 216/267-9000

DIVISION OF THE SCO" AFEI7ER COMPANY F^3
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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 are engineered with the sole objective of teducing friction and wear. When
friction is reduced, two vital needs in your mining operation ate met:

1. Unscheduled downtime, the most costly drain on your operation, is teduced.
2. Parts and equipment life are extended.

MOLUB-ALLOY is an expensive lubricant that has proven to be the lowest cost answer to mininglubrica
tion throughout the world.

We are thoroughly experienced inlubtication application inundergroundand stripoperations.Wowould
like an opportunity to prove the benefits of MOLUB-ALLOY Lubricants.

For immediate information and applicable literature, please contact:

-m IMPERIAL
OIL & CREASE COMPANY
A BEAIRICE CHEMICAL COMPANY
DIVISION OF BEAIRICE FOODS CO
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11710 Administration Drive

St. Louis, Missouri 63141
Telephone No. 314-872-7903



CHALLENGE MARTIN

ENGINEERING

to solve your toughest
material flow problems

For material flow solutions, call

Martin TRAC-MOUNT* belt

cleaner — Unique system
eliminates belt shutdown and

special tools for cleaner
maintenance. No need to work
around moving belts either.
Blade unit slides out (or service.

System is effective on sticky
build-up. Unique tension spring
arrangement allows cleaner to
work effectively, even on
mechanical splices.

Martin BIG BLASTER" air

cannons break up, aerate
stubborn material, bridged,
ratholed, clinging to container
walls. Cleans material build-up
under screens, in chutes, at
conveyor transfer points. Also
effective to keep storage piles
flowing through drawdown
hoppers. Sudden powerful
release of air directly into
material causes it to flow freely.

Martin BRUTE* Series —

pneumatic, electric or hydraulic
motive power. Rugged and
durable. Power to spare for the
big jobs unloading hopper cars,
increasing hopper car loading,
evacuating hoppers. Brute
vibrators produce more force
than any other vibrator to quietly
move the most stubborn

materials.

"T.M. Reg.

Chicago Vibrator Products, Inc.
8200 Archer Ave., Willow Springs, III. 60480
(312) 839-9600
Your Martin Engineering distributor in Illinois
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The latest in .
mine communications

from MSA:

Pager IV System.
Pager IV System isa newgeneration of selective commu

nications equipment. Ideal for use in busy mine locations.
Features:
• Capability for calling individual pager stations . . . reduces

minewide paging, thus increases battery life
• Visual or audible alert... flashing light '"gets through" in

noisy areas
• New- "message waiting" light . . . allows immediate contact

when absent personnel return to the pager station
• Easily added lo existing pager systems . . . Pager IV System

uses twisted pair cable; no switchboard required
For more information, contact your local MSA mining

sales representative or MSA. MX) Penn Center Boulevard.
Pittsburgh. Pa. 15235.

Make sure/check MSA

/W5A
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Conoco's Fire-Resistant
Hydraulic Fluid combines the low

cost of oil and water products
with long storage life.

Fire-resistant hydraulic fluids used
to be a big problem. Either you used an
expensive nonpetroleum type or a
water and oil-based product, which cost
a whole lot less but tended to separate
too quickly. Conoco has solved the prob
lem. Our FR Hydraulic Fluid is made
from oil and water, so it costs less than
other fire-resistant fluids. And it also
stays mixed for up to six months under
nonfrcezing conditions.

Conoco FR holds together longer
because it's homogenized (just as milk
is homogenized to keep the cream from
separating).The fluid's structure is
composed of particles as small as one
micron in size, which hang together for
a longer time. As simple as that sounds,
Conoco FR may be the only workable,
affordable solution to your fire-resistant
fluid problems.

You're asking yourself. "Why
didn't somebody think of this before?"
Actually. Conoco FR Hydraulic Fluid
has been around for about six years.
That's how long it's been used in hy-
draulically operated underground min

ing equipment. And it's certified by
MESA (#30-32-1) and approved by
the Factory Mutual System as a less
hazardous fluid,so it can help your
insurance rates.

If we put this much thought into
our hydraulic fluid,you can be sure we
put a lot of thought into all of our indus
trial lubricants.

And Conoco's research division
spends a considerable amount of time
developing products just for the coal
industry. For instance, Dcctol R&0,u
is a premium-quality industrial oil that
is formulated to provide excellent
chemical stability,antirust.antifoam
and anti wear characteristics. It's widely
used in transmissions.gearboxes,
clutch drives and traction drives in un
derground mining machinery. And our
extreme-pressure greases. Super-Sta*
and EP Conolith®are designed for
problem-bearing applications.

You see,at Conoco, we're not just
interested in giving you the products
you want. We're always busy finding
the products you need.

(conoco)
Hottest BrandGoing8

Talk ii> (he Conoco Account Manager in your area.
We've got a lot of good news lor you in industrial lubricants.

Bill Spieler
St. Louis, Mo.
(314) 5(»7-6825

Larry Norris
St. Louis, Mo.
(314)567-6825
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SHOPS IN:

Bolt, W. Va. Shinnston, W. Va. Johnstown, Pa.

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 667-544S



McGOWAIM

TIRE SERVICE
Evanston, Illinois

Distributors

UNIROYAL TIRES

The

W. W. Sly Manufacturing

Company

Air Pollution Control

Since 1874
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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 inV-BeltsandHose
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Something for
impulse buyers.

Impulses.
That's what hydraulics is all about.
Nobody makes as many kinds of hose as Gates 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 5000 psi.

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-Belts and Hose

G-S78
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FOR MAXIMUM ASH

AND SULFUR REMOVAL

AT

MINIMUM COST

USE

DEISTER TABLES

The€35f@B$§&® "88"

DIAGONAL-DECK COAL WASHING TABLE

The Deister Concentrator Co., Inc.
941 Glasgow Ave. Fort Wayne, Ind. 46801
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OUR SIXTY-FIRST 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
Raydyne Stationary Dynamic Balancing Machine

10 to 10,000 lbs., 7'/2 Ft. Dia. — 12 Ft. Long
Automatic Locomotive Tire Rebuilding

Heavy Machine Work — Hydraulic Pressing
TIG Welding

*

Distributors

Allis-Chalmers Motors, Controls. Compressors, &Transformers
Sicmens-Allis Motors and Controls
American Brake Shoe Co Brake Shoes
Bertrand P. Tracy Gears, pinions, cutter chains and parts
Ohio Carbon Co Carbon Brushes
Penna. Electric Coil Corp Armature and Field Coils
Mosebach Elec. and Supply Co Railbonds
Standard Steel Co New Steel Loco Tires
Rockbestos Corp A. V. C. Cable
Crucible Steel Co Coil and Leaf Springs
Lima Electric Motor 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 — Delco Products

Wer Industrial

*

Evansville Electric
& MANUFACTURING COMPANY, INC.

600 W. Eichel Ave. Evansville, Ind., 47711
Phone 812-426-2224
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That's because L. B. FosterCompany
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 cross ties.

Beyond all this, we provide
industrial users with a track inspec
tion service. Trained experts 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

erything.
fast from any of Foster's coast-to-
coast stocking locations.

Ifyou'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.

FOSTER
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JEF

iping
to meet
our energy
needs.

wns-5*/C&Z fit

I Xj /..-

®

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 MINING MACHINERY DIVISION

DRESSER INDUSTRIES INC.
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Evansville District Office

1066 Diamond Avenue

Evansville, Indiana 47717
812/424-8206 & 8207
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Splicing-
we've madeit
simpleagain.
Why is the Plytuft SLEEVELESS splice so popular? Because with it, splicing is
actually simple again ...

• No stubborn sleeve to hang up during installation,
• No contusing gimmicks, sticky adhesives or open flames,
• The PTCS Sleeveless is MSHA accepted as a

PERMANENT splice.
• One Size Kit is all most mines need to fill all trailing cable

splicing needs, up to 4 conductor 4,0!
• Avoid costly resplicing 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 Plytuft PJRK-1 Jacket
Repair Kit...

Very economically priced
MSHA accepted for jacket repair applications.
So versatile that one kit fulfills jacket repair needs for any
size trailing cable!

Plytuff MSHA-Printed Plastic Tape is now available as a truly ALL-WEATHER, UL
approved all-purpose mining tape ...

^P^ ™"*1 • Flame, abrasion and oil resistant,
^^ • Excellent dielectric strength with strong adhesive

Jfl --.. ^ backing.
• New field proven 7-mil thickness for tighter wraps and

lower profile!

Plymouth
• ^^Insulating Products

Plymouth Rubber Company. Inc Canton. Mass. 02021
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WORTHINGTON WATER, OIL AND CHEMICAL PUMPS

.LiO W*1

A
WORTHINGTON

COAL HANDLING PUMPS
AND OTHER PUMPS

FOR THE COAL PLANT
PUMPS AND PARTS STOCKED LOCALLY

FOR IMMEDIATE DELIVERY
AT

YOUR
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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

CO

s
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TOTAL
PROCESS

or the coal

11 Improved recovery
a Lower processing costs
n Increased plant productivity
n Maximum operating time
n Reduced system maintenance NALCO

NALCO CHEMICAL COMPANY
MININO AMD MINERAL PROCESSING CHEMICALS

p:IO ' H J * ' I Rl II . : ) > :.-.: 3 IAK BHOOK. ILLINOIS 6
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Monsanto
PERFORMANCE PROVEN

M«PAK® BLASTING AGENTS

M.p0WR® WATERPROOF PACKAGES

M»PULZ® HIGH ENERGY BOOSTERS

BLASTING ACCESSORIES AND SUPPLIES

Monsanto
OFFICE:

DuQuoin, Illinois
618-542-3046

PLANT:

Bonne Terre, Missouri
314-358-3055/3338
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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.0 1201 SOUTH WASHINGTON STREET 609 NORTH McLEANSBORO
PEORIA, ILLINOIS 61602 BENTON, ILLINOIS
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6 reasonswhy
nowisthe time to take

a closer lookatGoodman.

LOCOMOTIVES. BELT CONVEYORS.

"**-*-*^«^^^-

CUTTERS. SHUTTLE CARS.

LOADERS. PERSONNEL CARRIERS.

For details contact Goodman Equipment Corporation.
4834 South Halsted Street,Chicago, IL60609. (312)927-7420.

•T»T• Pi II • Ii
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// you're on a mine
rescue team...
you're probably a
Dragerman.

The Drager BG-174A
for heavy mine
rescue work.

We supply the full
range of specialized
products to meet
your mine safety
and rescue re

quirements.
Emergency res
cue equipment is
stocked on a

standby basis,
ready for immediate deliv
ery if an emergency
occurs.

In breathing apparatus,
the automatic, self-
contained Drager BG-174A
system is the new "standard"
for mine rescue operations. Also
available are Drager self-
rescuers and gas detection de
vices, Femco communications
equipment, NMS first aid prod
ucts and EMT kits.

These and other safety-
related products are on-hand,
ready to go, in all of our 14
distributing warehouses that
serve the U. S. mining industry.

National Mine

Service Company

&
Slate Rd. 37 North. Ml. Voinon. II 62864

P.O. Box 497. Madisonville. KY 42431
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Here's a cabie
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

ISIS Centre Circle

Dmmers Grove. Itrns 60515
Phone 3tW3Z«00

Jerry L Abecht.V.P. Central Reg. Sales
John 0. Fes Dsthct Manager

Larry I. Kraus. Sales Representative

ST. LOUIS

U Chateau Viage
Sum 309. 10411 Qeyton Road

Frontenac. Mcssouri 63131

Phone: 314837-2320
Leonard T.Nystrom. District Manager

Joseph R.Arome. Sales Representative

CINCINNATI

1821 Suranit Road
Cridmati. Ohio 45222
Phone: 5137611333

Oartes E Webb. Jr. District Manager
Oale D. Benson. Sales Representative

CLEVELAND

5811 Canal Road
Cleveland, too 4412S
Phcne 216M71360

Tim M. Chiton District Manager
Elmer J. Fasdano, Area Manager

DETROIT

15670 W. Ten MJe Road

Sutelll

Southheld. Michigan 48075
Phone: 3135693230

Gary K. SewelL District Manager
Franklin J. Dixon Sales Representative

©OKONITE
THE OKONITE COMPANY. RAMSEY, NEW JERSEY 07446
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MILWAUKEE

2421 North Mayfair Road
Milwaukee, Wisconsin 53226

Phone 41447M560
Dcnald W. Manm. District Manager

Robert J. Rabay, Sales Representative

PITTSBURGH
Avenue "B*

Butcher Industrial Part
!r-.:vv..-. Pemsytvania 15056

Phone 412,734-2503

Roger C Agne»y. Orstrict TAanager
KemethD.Barter. Sales Representative
Jadr J. (TDonnel. Sales Representative



drilled foundations of illmois, inc.

The Drilled Shaft is today's most progressive,
predictable and economical foundation method.

The versatility of the Drilled Shaft foundation allows
the designer maximum flexibility achieving the support he
requires for the varying loads inherent in today's structures.

A designer, using the Drilled Shaft as his sole design
element, can vary the shaft diameter, its length or by
belling a shaft base to increase end bearing area, can
accommodate anticipated loading.

Drilled Shafts can be placed in virtually all soil
conditions; can be designed for skin friction, end bearing or
a combination of the two. Lateral loads are handled by side
wall soil pressure or by drilling into rock to establish rock
sockets.

Shafts can be drilled on a batter for special loading
conditions, or to provide underpinning for existing
foundations that may be settling.

Drilled Shafts are ideal foundations for modern power
transmission and distribution lines.

First hand inspection of a bearing surface of rock or
soil assures a designer he has the proper bearing material.
Test holes can be placed quickly and economically in the
bottom of Drilled Shafts to determine the depth and
adequacy of materials to support a design load.

The benefits of Drilled Shafts allow for maximum

economy, versatility and predictability in foundation design
and construction.

SERVING THE CENTRAL UNITED STATES

drilled foundations of illinois, inc.

p.o. box 104 geneseo, il 61254 309-944-6449
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Krebs Cyclones
for lowest

maintenance costs

Your coal washing costs can be
reduced with Krebs Cyclones because of:

Krebs Cyclones are sectionalized and
have lield-replaceable liners.

Krebs' involuted

leed entry
Typical leed entry

KREBS CYCLONE DESIGN

Abrasion resistant liners protect the
metal cyclone housings. Both are
sectionalized (or fast, inexpensive
liner replacements. Krebs'
involuted feed inlet reduces
turbulence to lengthen inlet head
liner life.

MATERIALS OF
CONSTRUCTION

Interchangeable Urane®, ceramic
and rubber liners fit most housing
sections. Krebs ceramic liners for
all sections are used for severe

applications.

CUSTOMER SERVICE

Krebs Engineers can usually fill
parts orders from stock without
delay. You can avoid downtime and
temporary repairs, and you don't
need a large inventory of spares.

Call or write lor more information.

KREBS
iNGIIMI

1205 Chrysler Drive
Menlo Park, CA. 94025
(415) 325-0751/Telex 34-8403
Cable: Krebsengrs-Menlo Park

216



£xfte
IRONCLAD AND DYNACLAD
LEAD-ACID BATTERIES
FOR MINE AND INDUSTRIAL

LOCOMOTIVES, TRACTORS AND VEHICLES

Our newest...

Exide Service Center"
Specializing in Mining Batteries
and Chargers

P. 0. Box 460

Highway 14 West
Benton, IL 62812

Telephone: (618) 439-6194

EXIDE CORPORATION
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Formsprag Holdbacks.
Reliable protection.

Formsprag* Holdback Clutches feature unique
sprag retainer design for long service life.

Cost-conscious mine operators equip their conveyor headshafts with
reliable Formsprag LLH Holdback Clutches.

Here's why: free action design of sprag retainers in Formsprag clutches
positions each sprag uniformly, yet allows independent action of each sprag
during over-running and while under load. This results in even load distribu
tion. There's minimum wear on clutch components. And that can mean
longer service life, lower maintenance, less downtime!

Ultra-hard Formchrome* faces on sprag load-bearing surfaces is achieved
by diffusing chromium into the surface of hardened carbon alloy steel to form
chromium-carbide alloy. This also helps to extend clutch life by providing
maximum wear resistance.

Formsprag clutches are rebuilt to exacting originalmanufacturing
standards at our own rebuilding facility. All rebuilt clutches carry a new
clutch warranty.

Hold down costs with dependable Formsprag LLH Holdback
Clutches. Write for our new illustrated catalog. Or call toll
free 1-800-521-0550. In Michigan, call 1-313-758-5000.
Formsprag Division, Dana Corporation. 23601Hoover
Road, P.O. Box 778, Warren, Michigan48090.
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PARAMOUNTE
VIBRATORY
FEEDERS

• Second generation of performance-proven
Para-Mount feeders—thousands of oper
ating units

• Precise feed and flow control of sluggish,
hard-to-handle materials

• High intensity trough stroke and greater
amplitude for increased flow rates

• More tph with smaller size, greater efficien
cy, lower cost per ton

• Heavy duty construction—capacities to
5000 tph

Send for \S^y 777 Lake Zurich Rd-
Catalog \Kr Barrington.IL 60010

Phone 312/381-2240 Telex 72-2429

General Kinematics equipment alto manufactured in Canada • Australia • Sweden • Mexico
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WHAT'S IN IT FOR YOU?
-Lower power plant operating and maintenance costs.

-Coal in your bunker at lowest possible cost.

. ••

i i r m

The Ortner Unloading In Motion concept is now proven. It is the most modern and efficient coal
handling system, and here's how it benefits you:

Inplant coal handling and rail transportation are separated. Your cars are not used for storing
coal, resulting in the need for fewer cars to move a given tonnage. "Live" storage of coal, where
trestles can be employed, means one-time handling—direct to the power plant—resulting in
additional labor and maintenance savings.

Unloading In Motion, as shown, requires only two men. Unloading takes one-half hour or less.
Coal can then be conveyed when convenient, Added savings accrue to the power company
through reduced labor and elimination of overtime.
As proof of the economies of Ortner's Unloading In Motion system, the longest coal haul in the
United States, if not the world, from Price, Utah, to Moss Point, Mississippi, Inaugurated its UIM
system during the summer of 1978.

Whether your coal transportation calls for a short or long'haul, it is Unloading In Motion that will
save you money over the many years of power plant operation.

Let us tell you about some of the sytems in operation—from short shuttles, handling from one to
fivemillion tons per year, to long hauls, handling over seven million tons per year.
Just write.

Ortner
Freight Car Company

2652 Erie Ave.
Cincinnati, Ohio 45208

Phone (513) 871-2600
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MEETING EVERY CHALLENGE

walking draglines
.. .World-wide

m^fflt&MSd
Page Engineering Co.
Clearing Post Office
Chicago, IL60638
(312)458-0380

Page Engineering Co.
P. O. Box 255
Mulberry, FL 33860
(813)425-3058

Page Engineering Co.
4895 Joliet Streel - Unit 7-J

Denver, CO 80239
(303)371-0066

GET AHEAD AND STAY AHEAD ... WITH PAGE EQUIPMENT!

far Farther Information, Write, Wire or Phone:

PAGE ENGINEERING CO.
MEANING POST OFflCE • CHICAGO. I1UN0IS 60631
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EXTERIOR & INTERIOR PAINTING
TANKS - SAND BLASTING

FORT PITT

PAINTING CO.

Loukas Mattes Oen'L Vvontractor

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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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

618-9854844

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
Springfield. III. 62702
Phone: 217/528-5617
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630 East Linn St.
Canton. III. 61520

Phone: 309/647-3538
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INDEX TO ADVERTISERS

A Page

AcmeMachinery Co 2A
Adalet-PLMProducts Division 193
Air Filter&Equipment Corp 47
Allen&Garcia Co 20A
Alsip Industrial Products 155B
American Mine Door Co 38A
American MineSupply Co 53A
American MineTool, Inc 57
American PulverizerCo 71
American Welding Supply Co 81A
Anixter Brothers, Inc 76
Apache Hose & Rubber, Inc 125
Arneson Timber Co 148
Associated Supply Co./Pollack Bros 95A
Ausco Brake Division 169-170
Austin Powder Co 102A
Available Pipe & Tube Co 140A

B

Michael Baker Corp 10A
Barber-Greene Co 51
Barrett Haentjens & Co 60
Bearing Headquarters Co 110A
Beck & Corbitt Co 58
John Benson Electric Co 112A
Berry Bearing Company 185
Bethlehem Steel Corp 96
Bi-State Rubber, Inc 100
Bixby Zimmer Engineering Co 140B
Border City Tool & Manufacturing Co 180B
The Bowdil Co 115
Brad Ragan, Inc 223B
Brake Supply Co., Inc 138
Broderick & Bascom Rope Co 166
Brom Machine & Foundry Co 190A
Bruening Bearings, Inc 162
Bucyrus-Erie Co 159

CCS Hatfield Mining Products 78
Capitol Machinery Co 48
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Carus Chemical Co j*J
Celtite, Inc 177
Cemsco, Inc °'
Central Illinois Public Service Co 7'
Central Illinois Steel Co l2J£-
Central Iron &MetalCo 34B
Central Mine Supply Co £*A
Central Petroleum Co *5B
CentralSteel &Wire Co 130~
Centrifugal &Mechanical Industries, Inc 52
Century Hulburt Inc *
Chicago Vibrator Products, Inc |9|
Cincinnati Mine Machinery Co |*°
CoalAge fj
Coal Mining & Processing '->°
Columbia Quarry Company 150^
Columbia Steel Casting Co., Inc 98
Commercial Testing &Engineering Co 151B
Conoco Continental OilCo 197
Continental Conveyor &Equipment I57
Courson Coring &Drilling 165B
Culligan USA ]47B
CumminsMissouri, Inc *'**"

1)

Davis Instrument Manufacturing Co., Inc 53B
The Deister Concentrator Co 202
M. H. Detrick Co 15
Dooley Brothers 211
Dresser Mining Services &Equipment Division 127
Drilled Foundations of Illinois, Inc 215
George Dubois Co 38B
DuPont Co 22
Duquesne Mine Supply Co 7^B
DuQuoin Iron &Supply Co 129
Duraline, Inc 81B
DurexProducts, Inc 112B

E

Econo-Aire(Moffit Div., Steelite, Inc.) 154B
Edward Fischer Co., Inc MA
Eimco Process Machinery Div 106
Elreco Corp 3
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Engineered Industrial Equipment 175A
Ensign BickfordCo 17
Eric HeiloCo 26A
EriezMagnetics 160
EscoCorp lg
Eskenazi & FarrellCorp 34A
Evansville Electric & Manufacturing Co., Inc 203
Exide Co 217

FMC Corp., Material Handling Equipment Division 103
FMC Corp., Mining Equipment Division 123
Fabick Machinery Co 5B
Fairmount Supply Company 8-9
The Falk Corp 85
J. H. Fletcher & Co 37
Flexible Steel Lacing Co 21
Ford Steel Co 27B
Formsprag Div., Dana Corp 218
Fort Pitt Painting Co 12 & 222
L. B. Foster Co 204
Fredonia Valley Quarries, Inc 54A
Frontier-Kemper Constructors 87

C

Gates Rubber Co 200-201
Gauley Sales Co 86
General Electric Co 134-135
General Kinematics Corp 219
Georgia Iron Works Co 62
Giles Armature & Electric Works, Inc 45A
Gleason Cranes Rentals, Inc 164
Gooding Rubber Co 117
Goodman Equipment Corp 212
B. F. Goodrich Ill
Graybar Electric Co., Inc 175B
T. J. Gundlach Div./Rexmord Inc 167
Gunther-Nash Mining Construction Co 64B

H

Hahn Industries Mine & Mill Specialties 39B
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W. M. Hales Co., Inc 49
Heath Engineering, Inc 4
Helwig Carbon Products, Inc 65A
Hendrick Manufacturing Co ~
Hennessey-Forrestal Machinery Co 90
Hicks Oils Industrial Division 97
Holiday Inn-Springfield East 180A
Huwood-Irwin Co 99
Hydraulics, Inc 142
Hydrocarbon Survey, Inc 74A
Hydro-Power, Inc 84A
Hyman-Michaels Co., a Div. ofAZCON Corp 187

Ideal MachineWorks 150B
Illinois PowerCo 36
Imperial Oil &Grease Co 194
Industrial Bearing &Transmission Co 161B
Industrial Process Equipment Co 208

J. C. &Commercial Hydraulics Industries, Inc 198
Jake's Tire Co I45
Jeffrey Mining Machinery Division 205
JoyManufacturing Co 119

Kanawha Manufacturing Co 28
Kaskaskia Mine Service 74B
Kennametal Inc 91
Jack Kennedy &Metal Products Building, Inc 40-41
Kentucky Birmingham BoltCo 143
Kiefer Electrical Supply Co 149
King Electric, Inc 152
Klein Armature Works, Inc 65B
Krebs Engineers 216

I.

Lake Shore, Inc 54B
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Lebco, Inc jg4
Lee-Norse Co 29
Leschen Wire Rope Co 168
Line Power Manufacturing Corp 14B
LivelyManufacturing & Equipment Co 116A
Long-Airdox Co 163
A. Lucas & Sons 173

M

M.A.T. Industries, Inc 24
Machinery, Inc 153
Macwhyte Wire Rope Co 30
Mahoning Paint Corp 155A
Mainline Power Production Co., Inc 5A
Marathon Industries Inc 181A
Marcal Rope & Rigging, Inc 42
Marion Power Shovel Division, Dresser Industries, Inc 189
The Mario Co., Inc 190B
Marmon Transmotive/Sanford-Day 68
E. F. Marsh Engineering Co 67
Marsh & McLennan, Inc 45B
McGowan Tire Service 199A
McLanahan Corp 70
McNally Pittsburg Manufacturing Corp 82-83
Memphis Equipment Co 79
Merit Truck Parts & Wheel Co 55B
Michael-Walters Industries, Inc 88A
Michigan Industrial Lumber Co 131
Midco Sales & Service 84B
Mid-South Steel, Inc 206
Midway Equipment, Inc 223A
Mine Safety Appliance Co 196
Mineweld, Inc 139A
Mississippi Lime Co 33
Mohler Armature & Electric, Inc 192
Monogram/Natco 126A
Monsanto Co 210

N

Nalco Chemical Co 209
Nate Perrine Sales Co 35
National Mine Service Co 213

Naylor Pipe Co 80
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New YorkBlower Sales Corp 16
Norfolk &Western Railway Co. (Pocahontas LandCorp.) 146

O

Oberjuerge Rubber Co 26B
OcencoInc./Central States 128
The Ohio Brass Co 43
The Okonite Co 214
OrtnerFreight Car Co 22°
Owens Manufacturing Inc 63

Page Engineering Co 221
Pattin-Marion Division Eastern Co 88B
Peabody ABC (American Brattice Cloth) 44
PemcoCorp 31
Pennyroyal Enterprises, Inc 181B
Pennzoil Co 69
Peoria Tractor &EquipmentCo 121B
Peterson Filters&Engineering Co 89
Henry A. PetterSupply Co 122
Pine Pipe Supply, Inc 32
Plymouth Rubber Co. Inc 207
Pocahontas Land Corp. (Norfolk & Western Railway Co.) 146
Power-Torque, Inc 191A
Prairie Farms Dairy 126B
Prox Co., Inc 156

R

Raychem Corp./Energy Division 120
Ready Drilling Co 94A
Reclamation Services Unlimited, Inc 144A
Rimpull Corp 147A
Roberts &Schaefer Co 136-137
Rome Cable Corp 10B
Ruttmann Construction Co 176

S. J. Iron & Steel Corp 139B
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S& S Corp 6
Schlitt SupplyCo 191B
J. Schonthal & Associates, Inc 59
SchroederBrothersCorp 130B
Semcor 19
Shamrock Mine Products, Inc 72-73
Shelby Steel, Inc 46
Shell Oil Co./Turris Coal Co 13
SiscoSupply Co 144B
Sligo, Inc 101
The W. W. Sly Manufacturing Co 199B
Smith-Miller Construction Co., Inc 151A
Spraying Systems Co 107
The Stamler Corp 113
Stan The Tire Man Inc 165A
Stearns Magnetics Inc 56
Steelite, Inc 114
Straeffer Sales Co 161A
Strong-Lite Products, Inc 132
Sullair of Chicago, Inc 178
Sun Oil Co 182
Susman Wiping Materials Co 11

Tabor Machine Co 20B
Tidewater Supply Co 27A
Truck & Mine Supply, Inc 50
Turris Coal Co 13
C. E. Tyler, Inc. Screening Division 25

U

U. S. Fire & Safety Equipment Co 66
U.S. Steel Supply 108
Uniroyal Conveyor Belting & Hose 104-105
United Graphics, Inc 224A

VME-Nitro Consult Inc 55A
VR/Wesson, Div. of Fansteel 109
Valley Steel Products Co 92-93
Vibranetics, Inc 133
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Vincent Brass &Aluminum Co HOB
Voith Transmissions, Inc l' 1

W

WABCO Construction and Mining Equipment 183
WVA Mining Equipment Co 179
Warman International, Inc 7
Watson Wood Products 172
Watt Car &Wheel Co 39A
Wedge Wire Corp (AA
Paul Weir Co 94B
Werner Conveyor Systems Service 116B
Westinghouse Electric Corp 174
Western Corporation 154A
Woodward-Clyde Consultants 188

Xtek, Inc 2B

ZokorCorporation *41
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