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This invention relates to mine roof supports and to a 
method for providing the same, and more particularly 
the invention is for a mine roof support to replace roof 
bolts such as those commonly used. 

In many underground tunneling operations, and par 
ticularly in mining of coal and other minerals, it is the 
practice to at least partially support the mine roof by 
drilling upwardly into the roof, inserting a bolt with an 
expansion nut into the bore, and by turning the head 
of the bolt expand the nut against the wall of the bore 
to effectually resist downward pressure of the rock or 
slate formation forming the roof of the seam or strata 
being excavated. These roof bolts, which are ordinarily 
left in the mine, are relatively expensive and considerable 
labor is involved in the application of each one to assure 
that it is firmly set. - 
According to the present invention a length of metal 

tubing is used in the bore in place of a bolt. After the 
tubing is inserted in the bore, a proble-like instrument 
having a coil of known form is entered into the tube. This 
coil is connected in a circuit which includes a source of 
current, capacitors capable of storing large amounts of 
energy, and a switch. Upon closing of the switch a surge 
of current through the coil creates enormous forces in the 
Surrounding metal tube, bulging it outward against and 
even into the strata about the bore. This process of ex 
panding metal is not new per se and is known as pulsed 
magnetic metal forming, but not in the environment of 
this invention. 
An object of the present invention is to provide a meth 

od for supporting mine roofs utilizing metal tubing in 
place of bolts and expanding the tubing in situ by pulsed 
magnetic metal forming. 
A further object of the present invention is to provide 

a mine roof support and method of providing the same 
which is cheaper, safer and easier to install than bolts 
with expansion nuts generally provided for this purpose. 

These and other objects and advantages are secured by 
this invention as will be more readily apparent to those 
skilled in the art from the following description in con 
junction with the accompanying drawings, in which: 

FIG. 1 is a more or less schematic view showing the 
manner of Setting the tubing in the bore with the coil 
inside the tubing ready to expand the tubing, the view 
being a vertical section, the tubing with the coil being 
shown in elevation; 

FIG. 2 is a similar view showing the roof support fully 
completed with the coil removed; 

FIG. 3 is a view similar to FIG. 2 showing the tube 
provided with a coupling to indicate that it may be in 
Sections where the distance between the floor and roof 
does not permit of a single long tube being inserted; and 
FIG. 4 is a schematic sectional view through a mine 

showing several supports at spaced distances and of dif. 
ferent lengths, since this may be desirable under some 
conditions. 

Referring first to FIG. 1, 2 designates a mine having a 
roof 3 into which is bored a hole 4 of suitable diameter. 
Slidably fitted into the hole is metal tube 5 which may 
be ordinary iron or steel pipe, or which may be copper 
lined. At the lower end of the tube is a roof plate 6 which 
may be welded to the tube or retained by a flange or nut. 
When the tube has been inserted in the bore, a probe 7 
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which carries two conductors supporting a coil 8 such as 
is now used in pulsed magnetic metal forming is projected 
up into it, as shown in FIG. 1. The coil is connected 
through its conductors and a flexible cable 9 to a portable 
unit 10 containing the usual electrical apparatus including 
large capacity electrical condensers employed in pulsed 
magnetic metal forming, which apparatus is well known 
in the art. This apparatus is connected to a source of power 
through a trailing cable 11 such as is commonly employed 
in mobile mine equipment. A manually operated Switch is 
indicated at 12. - 

With the probe inserted in the bore, the switch 12 is 
operated to send a surge of current through the coil, the 
effect of which is to expand the tube with great force 
into the surrounding earth or rock formation. 
A single bulge so formed will provide great holding 

power, but if desired, the probe may be lowered a few 
inches and a second bulge formed. This is desirable be 
cause with the upper end of the tube anchored by the first 
bulge, the expanding of the metal a second time tends to 
create tension pulling the roof plate firmly against the roof. 
Depending on roof conditions, additional bulges may be 
formed, in which case the tube is set initially with the 
roof plate out of contact with the roof to enable the tube to 
contract without overstressing the tube or the roof plate. 

In FIG. 2 there is shown the tube after it has been 
expanded three times, the expanded sections being indi 
cated at 13, 14 and 15, but a fewer or greater number 
may be employed. 

If the seam is low and the supports cannot be inserted 
in one piece, the tube may be inserted in sections as shown 
in FIG. 3, with couplings at 16. All other parts are the 
same and corresponding reference numerals have been 
used. 
The expanded tubes are placed at spaced locations in 

the roof, as are usual roof bolts. As shown in FIG. 4 they 
may be of different lengths so that some may penetrate 
deeper into the roof, and the bulges may be at different 
levels in neighboring supports so that the shock of ex 
panding the metal in the holes will be staggered. 
The tubes are relatively cheap as compared with roof 

bolts with expanding anchors which are now used, and 
the operation of setting the supports does not require the 
time and labor presently involved with roof bolts, resulting 
in important economy to the mine operator. 

It will be understood that I have shown and described 
very simple roof supports, but the invention is applicable 
also where the supports are used to hold a beam or timber 
ing against the roof. By forming several bulges along the 
length of the tube, the rock formation is engaged at sev 
eral places instead of being concentrated at one point, as 
with an expanding wedge, so that each support may sus 
tain greater loads with safety. 

I claim: 
1. The method of providing a roof support in a mine 

which comprises drilling a hole into the mine roof, in 
Serting a metal tube open at its lower end into the hole 
with its end extending below the roof into which the tube 
is entered and with a roof-supporting element secured to 
the exterior of its lower end, inserting a probe-like struc 
ture with a magnetic pulsation deforming coil thereon into 
the tube, said probe having lead wires for conducting cur 
rent to the coil at its lower end, bulging a portion of the 
length of the tube into the earth formation in which the 
hole is made by magnetic pulsation through the applica 
tion of electrical current to said coil, and thereafter with 
Ewing the probe and its coil from the interior of the 
tube. 

2. The method of providing a mine roof support as 
defined in claim 1 wherein the tube is first expanded near 
its upper end to anchor it and then expanded again lower 
down in its length to distribute the anchoring engage 
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ment of the tube with the walls of the bore into different 
levels in the roof formation. 

3. The method of providing a mine roof support as 
defined in claim 1 wherein the expansion of the tube effects 
a shortening of the length of the tube and draw the Sup 
porting element under tension against the roof of the mine. 

4. The method of anchoring a metal support in a rock 
like formation which comprises drilling a hole into the for 
mation, inserting a metal tube open at its lower end into 
the hole of a diameter to fit closely within the hole, 
inserting a magnetic pulsating coil and a supporting probe 
through which current is supplied to the coil into the tube 
through its lower open end and then expanding the tube at 
intervals along its length by magnetic pulsing by moving 

O 

4. 
the coil successively to different positions inside the tube 
for effecting each pulsation. 
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