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This invention relates to the bolting of mine 
roofs to Support them, and more particularly to 
means for anchoring the upper ends of the bolts 
in the bolt holes. 
Up until recently, it was the universal prac 

tice to Support mine roofs by means of timbers. 
This required horizontal beams and posts for 
supporting them. The installation of such 
timbering is expensive and the posts often take 
up much-needed space in the mine passages and 
rooms. In an effort to overcome the disad 
vantages of timbering, the practice is developing 
in many mines of supporting the roofs by means 
of bolts which extend up into holes drilled up into 
the roofs into the overlying rock. The upper 
ends of these bolts must be anchored in the rock 
so that the heads at their lower ends can tightly 
engage the roof around the lower ends of the 
holes to support it. The biggest problem in in 
Stalling Such bolts is to anchor their upper ends 
in the bolt holes quickly and effectively. Wari 
Ous Ways of doing this have been tried, but here 
tofore none of them has been very satisfactory. 

It is among the objects of this invention to 
provide a device for anchoring the upper end of 
a mine roof bolt in Surrounding rock, which is 
easy to use, which anchors the bolt very quickly 
and Securely, Which is dependable in operation, 
and which does not depend on engagement with 
the upper end of the roof hole for the anchoring 
operation. 

In accordance With this invention, a vertical 
barrel-like expansion member is provided with 
an axial passage having its lower portion adapted 
to receive and be fastened to the upper end of 
a bolt, which then is inserted in a hole drilled 
up into a mine roof. Disposed in the central 
portion of the axial passage is an upwardly di 
rected projectile. The upper portion of the pas 
Sage is of smaller diameter than the projectile. 
Means is provided for firing the projectile to 
drive it upward into the restricted upper portion 
of the paSSage in Order to expand the Surround 
ing portion of the expansion member So as to 
anchor it in the bolt hole. It is preferred that 
the body of the projectile beformed from a hollow 
stud filled with powder, and that the powder be 
detonated by an electric primer inside the stud. 
The primer can be connected by wires passing 
Out of the stud and the expansion member and 
down along the bolt to a point outside of the bolt 
hole. 
The preferred embodiment of the invention is 

illustrated in the accompanying drawings, in 
which Fig. 1 is a Side view of a bolt and unex 
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2 
panded anchor inserted in a hole drilled upward 
from the roof af a mine passage; Fig. 2 is a cen 
vertical section of the anchor; and Fig. 3 is a 
Similar vertical Section, but showing the relative 
positions of the parts of the anchor after it has 
been expanded into the surrounding rock. 

Referring to FigS. 1 and 2 of the drawings, a 
hole is drilled up into the roof of a mine for 
several feet. The hole extends up through the 
shale which is to be supported and into Solid 
rock, such as sandstone, when that is present. 
A headless bolt 2, threaded at both ends, then 
is inserted in the hole and its upper end is an 
chored therein so that the bolt can not be pulled 
down out of the hole. For anchoring the upper 
end of the bolt, in the surrounding rock 3, an ex 
plosive-actuated anchoring device is fastened to 
its upper end. 
In accordance with this invention, the anchor 

includes a vertical barrel-like expansion member 
5 that has an axial passage 6 extending through 
it from end to end. The wall of the lower end portion of this passage is provided with a thread 
7 to permit it to be screwed onto the upper end 
of the bolt. The upper part of the expansion 
member preferably is provided with a plurality 
of slots 8 extending radially through it and from 
its upper end downward more or less half-Way 
to the upper end of the bolt. These slots sep 
arate the upper portion of the expansion member 
into Segments, the Outer Surfaces of which may 
be provided with teeth 9 to help them grip the 
surrounding rock. The diameter of the upper 
portion of passage 6 is considerably smaller than 
the diameter of the rest of the passage. The 
large and Smaller portions of the paSSage are 
connected by a shoulder 9. Preferably, the Small 
upper portion of the passage does not extend 
as far down as the lower ends of slots 8. Con 
sequently, the walls of the segments are thinner 
at their lower ends than are their upper por 
tions, which makes bending of them easier. 
For expanding the upper portion of the ex 

pansion member; that is, forcing its segments 
outward away from one another, a projectile is 
disposed in the central portion of passage 6 be 
tween the top of the bolt and shoulder 0. The 
body of the projectile is in sliding engagement 
with the Wall of the passage and preferably is a 
stud 2 having a tapered upper end and having 
an axial bore f3 extending upward from its lower 
end. The wall of the bore is quite thin. Inside 
of the bore there is a charge of explosive powder 
4 which is held in the stud by a friction sealing 
cap f 5 fitted over the lower end of the stud in a 
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Shallow annular recess. The cap keeps out mois 
ture and therefore is important in coal mines. 
The powder is exploded preferably by means of 
an electric primer S embedded in it at the upper 
end of the bore 3. Connected to this primer 
are the upper ends of Wires which extend up 
Ward out of the stud through an axial opening 
8 with which the point of the stud is provided. 
The Wires then extend out into one of the slots 
8 and down through a groove 9 in the Side of 
the expansion member extending downward from 
the lower end of the slot. This groove keeps the 
wires from being Scraped against the side of the 
bolt hole. The wires may be Wrapped around the 
bolt to hold them in the groove, and their lower: 
ends extend out of the bolt hole for connection 
to a suitable source qf electricity (not shown), 
by which the primer head can be detonated. 
In order to hold down the stud until consider 

able gas pressure has been built up by the ex 
ploding charge, and -also to initially space the 
studfrom the lower end of the reduced upper por 

?i tions of:passage , 6 through : the " expansion... mem 
iber:so that the stud can gain a littlenomentum 
before it strikes the overlying segments, a yield 
able ring 2 is seated around the tip of the stud 
in engagement With shoulder -0. This ring-may 
be made of soft metal, fiber or the like, which can 

... momentarily retard the projectile but not prevent 
it. from moving ahead. 
In using this anchor, the projectile. is inserted 

...in ...the expansion member with ring 2 around 
the-point of the stud and with the wires extend 

...ing... out between the segments. The upper end 
of the bolt...then is screwed into the lower end of 
the expansion-member, which holds the projectile 
in place. with its upper end spaced from the ex 
pansion member by means of the ring. The wires 
then can be pulled down in the groove 9 in the 
side of the expansion-member, and be wrapped 
-around the bolt to hold them in the groove. Be 
fore the anchor is pushed up into the hole by 
means of the-bolt, a heavy plate 22 is slipped up 
onto the lower end-of the bolt and held in place 
by a nut 23. This plate serves, as an enlarged 
head for the-bolt. The bolt, with the anchor at 
its upper-end, then is inserted in the hole. until 
the plate is close to, or practically engages, the 
roof of the mine. The primer Wires extend out 
across the top of the plate. The bolt may be 
supported in this position directly by the operator 
or by a temporary-extension (not shown) screwed 
on the bolt below the nut. 

With the anchor. and bolt held in position in 
the hole as just described, electric current is sup 
plied to the lower ends of the wires to detonate 
...the-electric-primer, whereby the charge of powder 
in the stud is exploded. The gas pressure result 
ing from the explosion builds up in the stud until 
it is great enough to force the stud upward 
through the yieldable ring 2. At the same time, 
the gas, pressure inside of the studi separates it 
from the cap, 5 on its lower, end. The gas pres 
sure in the bore of the stud and below it drives 
the stud up into the reduced upper portion of the 
passage through the expansion member and 
thereby forces the segments, of that, member out 
away from one another and thus expands the 
upper end of the expansion naember into the sur 
rounding rock, as shown in Fig. 3. 
builds up very rapidly in the small bore of the 
stud, but until the stud leaves its cap the pres 
sure has only the small cross-sectional area of the 
bore to act...against to produce the velocity of the 
Stud. As Soon as the stud leaves the cap, the 
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4 
high preSSure gases expand into passage 6 
below the stud, Where the diameter of the pas 
sage is as great as the external diameter of the 
stud. This gives the gases a greatly increased 
area, to act against, thereby giving increased 
power velocity and work to the stud. The gas 
pressure inside the bore of the stud expands its 
thin wall, tightly against the side of passage 6 
So that the gas can not escape past the stud, 
Which does not completely leave the large lower 
portion of the passage. Consequently, there is 
"no eScaping gas to cause noise. Recoil is absent, 
because the tendency of the explosion to drive 
the bolt downward...is counteracted by the tend 
ency of the stud to drive the expansion sleeve 
upWard. -- 

The expanded anchor serves as a strong Sup 
"port for the bolt that is suspended from it. Fol 
lowing the anchoring operation, which takes only 
a moment, the nut at the lower end of the bolt is 
Screwed upward to force plate 22 up tightly 
against the mine roof to prevent the roof from 
falling. Later, if desired, the bolt and plate can 
be Salvaged by unscrewing the bolt from the 
anchor. s 

It will be seen that the anchor described herein 
is of simple construction and is easy to operate. 
There is nothing about it...to get out of order, and 
Only a few Seconds, are required to installit-after 
the mine roof has been drilled. It also is rela 
tively inexpensive and requires no movement of 
the bolt...to fire the projectile in the anchor. 
According to the provisions of the patent 

statutes, I have explained the principle of my 
invention and have illustrated and described what 
I now, consider to represent...its best. embodiment. 
However, I desire to have it understood that, 
Within the Scope of the appended claims, the in 
vention may be, practiced, otherwise than asspe 
cifically illustrated, and described. 

I. Clain: 
1. An explosive-actuated mine roof bolt anchor 

comprising a .. vertica1.barrel-like expansion mem 
ber provided. With an axial passage having its 
lower portion adapted to receive and be fastened 
to the upper end of a bolt...to be inserted in a 
hole drilled up into a mine roof, an upwardly 
directed projectile slidably mounted in the-cen 
tral portion of Said passage and having a tapered 
upper end, the upper-portion of the passage. being 
of Smaller diameter than the projectile and joined 
to Said central portion by a shoulder, a yieldable 
retarding ring encircling the tapered end of the 
projectile and engaging, said shoulder to space 
Said tapered end from Said.member, and means 
for firing the projectile to drive it upward into 
Said upper portion of the passage to expand the 
Surrounding portion of said member. 
2. An explosive-actuated mine roof bolt-an 

chor, comprising...a vertical barrel-like expansion 
merber provided With an axial passagehaying 
its lower portion adapted to receive. and be...fas 
tened to the upper end of a bolt to be inserted 
in a hole drilled up into a mine roof, a studslid 
ably, mounted in the central portion of said pas 
Sage and having an axial bore...extending upward 
therein from its lower end, a charge of powder 
in the bore, renovable means closing the lower 
end of the bore, an axial opening connecting the 
upper end of Said bore... with the top of the stud, 
an electric primer disposed in the bore, electric 
wires attached to the primer and extending up 
through Said. Opening, said wires extending out 
of Said member and being adapted to be...led down 
beside it for connection to a source of electricity 
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outside of said mine roof hole, whereby said 
charge can be detonated electrically to drive the 
Stud upward, the upper portion of Said paSSage 
being of Smaller diameter than the stud so that 
when the stud is driven upward into it the upper 
portion of said member will be expanded. 

3. An explosive-actuated mine roof bolt an 
chor, comprising a vertical barrel-like expansion 
member provided With an axial passage having 
its lower portion adapted to receive and be fas 
tened to the upper end of a bolt to be inserted 
11 a hole drilled up into a mine roof, a stud slid 
ably mounted in the central portion of said pas 
Sage and having an axial bore extending upWard 
therein from its lower end, a charge of powder in 
the bore, removable means closing the lower end 
of the bore, an axial opening connecting the 
upper end of said bore with the top of the stud, 
an electric primer disposed in the bore, electric 
wires attached to the primer and extending up 
through said opening, the outside of Said mem 
ber being provided with a vertical groove, said 
wires extending out of Said member and down 
through said groove, the lower ends of the Wires 
being adapted to be connected to a source of 
electricity outside of said nine roof hole, where 
by said charge can be detonated to drive the stud 
upward, the upper portion of Said passage being 
of smaller diameter than the stud So that when 
the stud is driven upward into it the upper pol 
tion of said member Will be expanded. 

4. An explosive-actuated nine roof bolt an 

3. 

6 
chor, comprising a vertical barrel-like expansion 
member provided With an axial passage having 
its lower portion adapted to receive and be fas 
tened to the upper end of a bolt to be inserted in 
'a, hole drilled up into a mine roof, a stud slid 
ably mounted in the central portion of Said pas 
Sage and having an axial bore extending up 
Ward therein from its lower end, a charge of 
powder in the bore, renovable means closing the 
lower end of the bore, the upper end of the stud 
being tapered, the upper portion of said passage 
being of Smaller diameter than the projectile 
:and joined to said central portion by a shoulder, 
a yieldable retarding ring encircling the tapered 
end of the Stud and engaging said shoulder to 
Space Said tapered end from said member, and 
an electric primer in said bore for detonating 
Said charge to drive the stud upward into said 
upper portion of the passage to expand the sur 
rounding portion of Said member. 

ROBERT TEMPLE. 
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