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In writing about longwall mining, I have gone into some detail as to how the technology initially
developed, in part because of my own interests, but also because some of its features help answer
questions about today’s industry and this will provide a background for those answers in future
posts.

The change in longwall came about as I went to college. The manual loading of the coal and setting
of roof support that I have described in earlier posts ended as a result of a single technical change.
The miners had loaded coal onto a rubber face conveyor that was advanced by being split into
sections, moved forward, and rebuilt every day. This is incredibly inefficient and the innovation
was the change to what has become known as an armored face conveyor. Basically this consists of
a series of 5-ft long, hinged elements or pans, connected together in such a way that each can
move forward and twist slightly, relative to its neighbors. (In using pictures of existing equipment
let me just insert that they illustrate what I am discussing, but that shouldn't let you think that I
believe that one particular brand is better than another.) A single element of a relatively modern
version looks like this:

View of a 5-ft long element of an armored face conveyor (Joy )

Horizontal link bars fit between elements in the hollows that can be seen at the ends of the piece
allowing flexibility in the joints. The face of the conveyor is the wedge shape, that faces the coal
face. Coal is loaded onto the conveyor from the mining machine, and any coal left on the floor then
rides up the wedge onto the conveyor, as it is hydraulically pushed forward after the machine has
passed. (A point I will discuss later). The coal falls into the top trough of the conveyor.
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Pin connection between conveyor pans (Bucyrus )

To move it along the conveyor, there are two chains, which connect to lateral steel bars called
flights, which slide in the slots on either side of the top trough.

Top view of conveyor showing flights (Joy)

The chains drag the flights down the trough, pulling the coal that falls onto the conveyor with
them, and at the end of the conveyor, the bed is raised, so that the coal is dumped onto the belt
conveyor that runs in the entry tunnel to the longwall. (For historic reasons this is generally
referred to as the Maingate of the longwall.) The empty chain and flights then return along the
face in the underside compartment to the conveyor.

The moving parts of the conveyor are thus now the chain and flights, and they are driven by a
motor mounted in the maingate of the longwall.
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The arrival of this then new tool allowed a number of different changes to occur on the face. The
first and initial requirement was for a way to move the conveyor forward after the coal had been
mined out it front of it. It was too big and cumbersome to disassemble and reconnect, and flexible
enough that it could be pushed over using a series of hydraulic rams, one attached to each of the
pans of the conveyor. But what could provide the resistance against which the rams could push?

The only element in the face behind the conveyor are the roof supports. So these also had to be
modernized so that they could work in this way.

Initially the supports had been individual elements, two props and an overlying bar, all made out
of wood. I had mentioned last time the arrival of hydraulic props, and steel bars. By combining
these into a structure, with the props set on a bearing plate, and the steel bar at the top
permanently mounted to their upper section, a simple support element was created. This, as we
found out, didn’t have much lateral stability, and so they were combined in sets of two. With a
hydraulic ram on the front, this could now push the conveyor forward.

Early hydraulic support (note the ram at the bottom left)

The ram would also make it possible, after the props were lowered, to pull the entire unit
forward, and then, after raising the props, reset closer to the face. The plates at the back then
stopped the rock that was collapsing into the void left behind the chock where the coal had been,
from rolling into the working face. This became known as a chock.

Over time the props became larger, and the canopy which was meant to extend over the
conveyor to provide early roof support didn’t work that well. The idea was that it could be slid
out, after the machine had mined the coal, until the chock itself could be moved. The problem was
that if there was a heavy load applied at the tip it would bend the cantilever so that it could not
slide. Then life became a little more difficult. The answer came from Hungary initially. It was
known as a shield support.
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Early shield design (dimensions in mm)

The design was extremely flexible and able to mine under conditions such as a badly broken roof
that would not have been possible with normal supports, since the top and back (canopy) of the
shield provided a virtual complete coverage of the roof and back of the working area, and the
shields were installed adjacent to one another.

There have been considerable advances in design, but of an evolutionary nature, since this
particular breakthrough – which occurred in the 1970’s. But in combination with the use of
stronger and more powerful face conveyors these supports were able to make high-speed
longwall possible in a wide range of differing conditions.

It is even possible to mine out a thicker seam by taking the lower coal with a mining machine (of
which I will write next time) and then letting the upper coal collapse onto the back of the support,
from which it can be recovered using a second conveyor. (And not a lot of energy – Charlie).

Top coal recovery – as in the Hunter Valley of Australia (Bucyrus)

Support used for top coal recovery - it's a lot more complex than a wooden prop.
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As I mentioned above, I’ll talk about the mining machines next time.

 This work is licensed under a Creative Commons Attribution-Share Alike
3.0 United States License.
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