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Mining Without Miners

Underground workers not required in relatively new
method of getting energy from coal by burning it in its

natural seams.

By A. C. MONAHAN

» THE ENERGY in deep underground
coal seams, too thin to be mined by ordi-
nary methods, is being captured and put
to work by an underground burning proc-
ess in Russia, Great Britain and the United
States.

Crude petroleum was experimentally ob-
tained in Sweden from deeply buried
deposits of oil shale by applying electrical
heat to the shale, the heat being applied
in deep bore holes drilled down from the
surface.

Most salt obtained from deep in the crust
of the earth in America is captured and
brought to the surface by high-pressure
water forced down one pipe which comes
back through another laden with the min-
eral. In many parts of the world, salt is
mined by pick-and-shovel workers who
work deep under the earth.

Sulfur in the natural deposits in Louisi-
ana and Texas is brought to the surface
melted in hot water which has been pumped
down to it through a pipe. Super-heated
steam is used. It has a temperature above
240 degrees Fahrenheit which is approxi-
mately the melting point of sulfur.

The light metal magnesium, now com-
ing into wide use particularly in the avia-
tion industry, can be recovered from sea-
water but much is obtained from under-
ground salt beds by the water method, the
magnesium salts being removed from the
brine. Much iodine is now recovered from
brine brought to the surface in oil fields.

No Underground Workers

These are all examples of mining with-
out miners. At least, they do not employ
underground workers. They do employ
highly trained technical men and mechan-
ics but these employees remain on the
surface. In this they are like the employees
of the oil industry. In ordinary language,
oil is mined, but the operators are not
miners in the usual sense of the word.

The process of burning coal underground
in its natural seams to obtain combustible
gases was first tried in Russia, it is claimed.
Considerable work has been done i Eng-
land with special emphasis being placed
on it in the past few years. America’s first
“pilot-plant” attempt began about four
years ago at Gorgas, Ala., in cooperation
with the Alabama Power Company.

The experimental work is continuing—
and at a stepped-up pace. By January 1951,
about 8,000 tons of coal underlying be-
tween one and two acres of ground had

been burned from a single initial passage
prepared at the start of the work. It has
been definitely proved that low-cost fuel
for generating electric power can be ob-
tained. A gas turbine engine driven by hot
product gas was successfully run. In one
section, operated for 16 months, the total
heat of the gas reached a maximum for
the eighth month of about 70%, of the
heating value of the coal consumed.

In the process of burning coal deep
under the surface of the earth, at least
two holes are sunk into the coal layer, and
fire started in one. Gases of combustion
pass through the coal to another hole and
rise through it to the surface where they
are captured in containers.

The actual process, however, is more
complicated than that. Air or oxygen must
be forced under pressure down the ignition
hole to enable combustion to continue. The
amount must be regulated. If too much
oxygen is supplied to the fire a complete
combustion takes place. Hot gases are ob-
tained that might be used for heating but
they would not be combustible. Burning the
combustible gases from the coal is what
provides the desired power.

Again, the process is complicated by the
need of a man-made opening through the
coal seam from the burning part to the
gas-collecting pipe. The opening is a tiny
tunnel bored from the bottom of a shaft
extending down into the coal. The shaft
must be large enough for a man to work
in at its lower end.

What may well prove to be a more effi-
cient and less expensive way of making
a passage in the coal for aiding the com-
bustion and permitting the gases of com-
bustion to pass to the recovery hole received
a recent patent from the U. S. Government.
The inventor is Frederick Squires, Illinois
State Geological Survey, Urbana, Ill,, and
in his process the clay under the coal is
removed by water.

The process is quite simple. A hole is
drilled through the coal seam into the un-
derlying clay. A pipe is placed down the
center of the hole and water under pres-
sure forced down it. The water picks up
the clay under the coal and returns to the
surface bearing the clay with it. When
enough clay has been removed, the forma-
tion is given time to dry. Then ignition of
the coal is started. The fire burns along the
exposed under side of the coal and the
gases of combustion pass along the exca-
vation to the outlet well.

Another method of gasifying coal under
ground, developed by the Missouri School
of Mines, uses high-voltage electricity. This
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COMBUSTION’S START—An incendiary bomb, called a thermite grenade,
is being tossed down a borehole to start combustion by U. S. Bureau of Mines’
men in the second coal-gasification experiment at Gorgas, Ala.
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is employed to heat the coal and produce
gases in its early stages. After the coal has
become sufficiently heated, the electric cur-
rent is cut and air or oxygen pumped into
the coal to cause combustion and the yield
of additional gas.

In this process holes are drilled into the
coal seams about 20 to 40 feet apart and
pipes are inserted in the holes. These pipes
act as electrodes. An electric current of
considerable voltage is sent from one to
another. The electricity has to pass through
the coal itself, and much of it is turned
into heat by the electrical resistance of the
coal. The gases driven off from the coal
come to the surface through the pipes
that act as electrodes.

Method for Thin Seams

To some it may seem wasteful to burn
coal under ground to obtain gases. But it
must be remembered that the process at
present is proposed only for seams too thin
to be mined by ordinary methods. Miners
will work in seams only some 30 inches
thick but only with great difficulty in
others of less thickness. These thin seams
are plentiful in America, Great Britain,
Russia and other parts of the world. Many
of them are within a few hundred feet
of the surface, a depth at which the burn-
ing method can be easily employed.

Again, it must be remembered that much
of the artificial gas now used in great
areas of the United States to which natural
gas is not delivered is made from coal.
Two types are used, often a mixture of
the two. The first is water gas, made by
reacting steam over coke. The second is
coal gas made by distilling bituminous coal
in a retort.

When the coal is heated in a closed
retort, gases are driven off leaving coke
and coal tar. The gases contain principally
hydrogen, methane and carbon monoxide.
Those obtained by burning coal under-
ground are much the same. Any coke that
may be formed remains, of course, in the
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earth. Instead of burning the gases pro-
duced in a furnace to develop power, they
could be used to make synthetic liquid
fuels such as gasoline and heating oil.

Electric Heat Tried

The Swedish experiment in getting pe-
troleum vapor from underground oil shale
by electric heat has been temporarily halted
because the hydroelectric power available
right after World War II is now needed for
other purposes. In the immediate post-war
years it was surplus and therefore inex-
pensive. Sweden’s present industrial activi-
ties require all the electricity available.

Oil companies in Sweden are now said
to be considering making their own elec-
tricity for the purpose. They would use for
fuel the so-called spent shale, from which
the primary crude oil had been extracted.
This spent shale still has good fuel qualities.

In the work in Sweden, holes were drilled
deep into the earth and into the under-
lying oil shale. Electric heating elements
were lowered into the holes and the electric
current turned on. It took weeks before the
shale was sufficiently heated to give off
vaporized crude oil. But the product finally
came up the drill holes to the surface where
it was captured and refined.

The process of obtaining crude oil from
oil shale is one of heating. Basically it
means heating the crushed shale in a re-
tort until the oil is driven off. It is doubtful
that the Swedish system of heating the shale
in place will be used in America. One rea-
son is that cheap electricity is not available.
Another is that very much of America’s oil
shale is in Colorado mountains and can
be mined by driving tunnels into the sides
of the mountains.

This means that machine mining is easily
carried out and the mined shale does not
have to be drawn up to the surface through
a shaft. In the shale mine in Colorado,
trucks enter the mine and load up at the
working faces. They carry their loads direct
to the pilot plant.
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FOR PERMANENT
PRESERVATION OF
BIOLOGICAL SPECIMENS

PLASTICAST is a transparent clear liquid plas-
tic (refractive index, 1.5). All forms of biological
life, sections or whole small creatures, as well as
organs can easily and quickly be PRESERVED
FOREVER without deteriorating simply by im-
bedding in PLASTICAST! The entire process 13
as easy as pouring water out of a glass and takes
less than 80 minutes! A few drops of catalyst
are added to the liquid plastic before imbedding.
The liquid plastic turns into a hard glass-like solid
without heat in 10 to 16 minutes! Ideal for bio-
logical work of all kinds. Price per gallon (in-
cluding catalyst and complete directions), post-
paid ... .. .. $17.50
Trial pint (including catalyst), postpaid..$ 3.00

PLASTICAST COMPANY
P. O. Box 987, Dept. A-6 Palc Alto, Calif.
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35 POWER

ERECTING MIOROSCOPE

AMAZING
CLARITY

A TRULY FINE
OPTICAL INSTRUMENT

s Worth $75.00
But Our Price
“All-P ”
1} .usltlnn ONLY
Universal
Mount 52950
—_— COMPLETE
Greater
Versatility g
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Gives You 3” of Working Space
from Objective to Platform . . .

A remarkable Instrument! Exceptional Value! Prism
Erectors give you an erect image—exactly as your
eye sees it, not upside-down as in an ordinary
Microscope. Ramsden Eyepiece permits fine precision
focusing. 3-Element color corrected objective—1” di-
ameter. Microscope body is of brass with black
crackle finish. Working distance from objective to
object is 3”, which permits any work, dissection,
tooling, etc. to be carried on ‘‘under power’’ while
looking through Microscope. The instrument is 61%”
long with base 7”x9”. Only because we were able
to utilize some war surplus parts are we able to
offer such a fine Optical Instrument—easily worth
$75.00—at this special low price.

Steck No.: 070-Q..c.ivoivnvinconenied $29.50 Postpaid

BINOCULAR BARGAINS—American Made! Brand
new! Finest Grade! Light-weight. dust-proof, moisture-
proof, expertly collimated. Optics low reflection coated.
Sturdy Carrying Case included. Guaranteed!

Stock #963-Q .... . 6x30 . . $75.00 Pestpaid
Stock € 7x35 . 85.00 Postpald
Stock : x50 . 98.50 Po=tpaid
Stock 1£966-Q .. .. 9x50 ........ 99.50 Postpaid
(Be sure to add 20% Fed. Tax on Binoculars)
8 POWER ELBOW TELESCOPE
Gov't. Cost $200.00! Our Price $27.50!
Big 2” diameter objective. All
lenses Achromatic Amici prism
erects the image. 4 built-in-fllters
—clear, amber,
neutral and red.
Slightly used
condition but all
guaranteed for
perfect working
order. Weight 5 1lbs.

Stock #943-Q. ..$27.50 Postpaid

BUBBLE SEXTANT

tic Electric Averaging
g Disc for night-
1 brand w, we
\d guar-
wooden
accompanying

BRAND NEW an
Device i Illumin
time us Govt. cost
e re-checked Bubb € Y
ee perfect workir orc P e

Carrying Case. Full directions for use
each shipment

Stock #933-Q..

veven...$22.50 Postpaid

TELESCOPE EYEPIECE—Consists of 2 Achromatic
Lenses, F. L. 28 mm. in a metal mount.

Stock #5140-Q.............00nvvnennnn $4.50 Postpald
SIMPLE LENS KITS! Kits include plainly written,
illustrated booklet showing how you can build lots of
optical items. Use these lenses in experimental optics,
building TELESCOPES, low power Microscopes, etc
Stock #2-Q—10 lenses______. $ 1.00 Postpaid
Stock #5-Q—45 lenses_______$ 5.00 Postpaid
Stock #10-Q—80 lenses_______ $10.00 Postpaid

PRISMS! PRISMS! PRISMS!

We have the world’s largest stock, widest vartety,
at the lowest prices. Write for our FREE Cataiog Q.
SLIDE PROJECTOR SETS—Consist of all un-
mounted lenses you need to meake the follow-
ing size projectors:

Stock #4029-Q—35 mm_________ $2.85 Postpaid
Stock #4038-Q—214” x 214” __ $3.35 Postpaid
Stock #4039-Q—2k” x 3%”____$3.35 Postpaid

We Have Literally Millions of WAR SURPLUS
LENSES AND PRISMS FOR SALE AT BAR-
GAIN PRICES. Write for Catalog “Q”—FREE!

Order by stock No. Send Check or M.O.
Satisfaction Guaranteed!

EDMUND SCIENTIFIC CORP.

BARRINGTON, NEW JERSEY




